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NTRODUCTION n

HI1933 la thiét bi chudn dé ty déng volumetric Karl Fischer. Thiét bi nay rét manh mé va linh
hoat, gidp phan tich chinh xdc va nhah chéng nhiéu méu khdc nhau.
Cdc chic néng chinh cia HI933 la:
e Kich thudc nhd, chiém it dién tich
* Vo6 dugc lam ti vat liéu chéng chiu hoa chat 16t
* Thudt todn manh mé giup xdc dinh chinh xdc diém két thic cia phdn ung
* Cé tinh ndng tinh gid frj trung binh cia mau va thudc tha
» C8c chudn dé dugc thiét ké khép kin, han ché khang khi khuéch tan vao bén trong
* Co thé két néi cén phén fich
* Hé tro 18i da 100 phuong phdp
* Ngusi dung cé thé ty thiét lap két qud do tuy theo nhu cdu
* Ty déng xudt hién canh bdo khi cé 16i xudt hién

Hudng dan s dung nay bao gém hudng dén I8p ddt mdy, cdc chic néing cia mdy va
hudng dén vén hanh may. Ngusi dung vui long doc k§ hudng dan trude khi dung.

Hudng dén nay co 4 phan:

PART 1: HUGNG DAN NHANH

Hudng dan nay sé& gidi thiéu sc luae vé thiét bi nay, bao gém cdéc két néi co bdn, giao dién
ngudi dung, céch thyc hién hiéu chudn va cdch chay mét méu chudn dé.

PART 2: HUGNG DAN SU DUNG

Hudng ddn cung cap mét mé td toan dién vé giao dién ngudi dung, cdc tuy chon chung,
phuong phdp, ché dé chuén dé/do tryc tiép, ché dé pH, mV va ISE, bdo tn,...

PART 3: UNG DUNG

Tai liéu nay sé cung cdp cdc phan tich thusng dugc st dung. D& dugc hé trg thém, vui long
lién hé vai van phong Hanna dé biét thém chi fiét.

PART 4: LY THUYET CHUAN PO

Hudng dén nay mé t& nguyén téc hoat déng cia mdy chudn dé. N6 bao gom ly thuyét vé
cdc phuong phdp chudn dé va céch tinh todn két qud cia méi phuong phdp.
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1. HUGNG DAN AN TOAN
Ngusi dung can tuan thd cdc bién phdp an toan dusi déy:
1) Khéng bao giss két ndi hodic ngdt két néi bom va cdéc thiét bi ngoai vi khi may dang
ducc bat.
2) L&p rép burette va dédy dan cdn thdn, chinh xdc.
3) Thusng xuyén kiém tra dé ddm bdo binh thuéc thd, binh chia chat thdi va hé théng
chuan dé ludn & ding vi fri.
4) V& sinh héa chat tran ra ngoai ngay lép tuc.
5) Tranh st dung mdy frong cdc mdi frudng sau:
* Rung déng manh
* Bj chiéu énh sang mat trai tryc ti€p
* D& dm tuong déi coa khéng khi lén hon 80% non-condensing
* Nhiét dé méi trusng dusi 10°C hodgc trén 40°C
e Cénguy cond
e Gan ngudn nhiét (ndng hodic lanh)
6] Pinh ky bdo i may bai cong ty vy tin.
7) Trénh hit luong héa chat béce hoi hodic 1i€p xic vai hda chét.



2. KET NOI MAY
2.1. MATTRUGC

Aspiration Solvent Bottle
Tube Assembly

Solvent Bottle

Titrant Bottle

Titrant Bottle Assembly

Waste Bottle
Assembly

Dispensing Tube
Waste Bottle

Burette Assembly

“ hir Pump and
Magnetic Stirrer

2.2. MAT SAU

Beaker Desiccant ﬂﬂﬂﬂ[ﬂﬂl
el

Fittings

Locking Screws

On/0ff Button

Balance Interface Connector

External
Magnetic Stirrer

KF Electrode
Input

Printer Connector

PC Keyboard
Connector

PC Interfuce \ Power Adapter
Connector
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3. GIAO DIEN NGUGI DUNG

3.1. BAN PHIM
May cé 27 phim, dugc chia thanh 5 nhém nhu bén dudi:

- - HANNN
results| | t1:08:17 Dec 07, 2018 @ @ @
Z Stdz Smasml ws water Std
®© __
3 T W () 6 -
Lagt Pose: | o, SEEEE . Numeric
L HEOIOTONN I
. RPH
2 Function Fress 500 300
- Stdz. Ti ,
‘O Keys then add = randard
: Orift
I mlt Fre-Titr. Uol. [ug-minl
180.6 0.000 wmb
cE,liela.lh ﬁelﬁc; Dr‘let.hod Start TStdz.
Stal’t rap etho ptions o9 itrant | Arrow
Keys

\
Option Keys Enter Key

3.2. MAN HINH
Mdy chuén dé cé man hinh mau 5.7”. Man hinh & ché dé Standby Mode sé& dusc hién
thi bén dudi kem theo cdc gidi thich ky hiéu trén man hinh.

Time and Date ——F11:08:17 Dec 07, zo1s TFOER Process status icon
Method name —— Stdz Smosml ws water Std / Process status
Process stage Fre-Titration
Last Dose: DF,1F5515 Iﬁl_ Burette icon
Last dose volume —— 0.6z LL Titrant Stdz.
READY %
S5Z.9mL RFM .
Reminders or Messages ——-Pre== 300, 300+—— Stirrer speed

Stdz. Titrant,
then add standard

boisal— Pre-titration/Titration volume
mlt Fre-Titr. WUaol. /Lﬁﬂ:ﬁ N
mVvalve —+180. ¢ 0.000 mbL 3.1 +— Drift value

Uiew Select Method Start Stdz.
Graph Me thaod Options Log Titrant

Virtual option keys

Giao dién ngusi dung s& gém nhiéu man hinh, méi man hinh sé& hién thi moi théng tin cdn
thiét va dugc sdp xép & vi tri thudn tién nhat cho ngusi dung.
Cdc phim chic nang trén ban phim sé tuong Ung véi cde phim tby chon do (virtual option

key) frén man hinh.




4. NGON NGU

Khai déng lai may dé dp dung cai d&t ngdn ngd mdi.

L4

-
a
Set Lansuase Z
S=lect the language. Q
>
n
For ruouts Z
Francais
Z
-
>
Z
-
Select | Ezcape | | |

5. TRO GIUP

Ngusi dung c6 thé truy cép moi théng tin vé& mdy chudn dé bdng cach nhan . Man
hinh s& hién thi moi thang tin vé mdy tuy thudc theo ngd cénh va man hinh hién tai.

6. PHUONG PHAP

Mday chuén dé Karl Fischer HI?33 c6 thé luu tri t6i da 100 phuong phdp.

6.1. PHUONG PHAP CHUAN

May sé& ducc cung cdp kém mét sé phuong phép déa duge Hanna Instruments nghién cdu
va phdt frién thanh céng (v.d.: d& ém trong thyc phdm, my phdm...).

6.2. PHUONG PHAP NGUGI DUNG TU TAO

L& cde phusng phdp do ngusi dung ty phdt trién dya trén cdc phucng phdp séin cé nhdm
ddp Ung yéu cdu riéng biét cia ngusi dung.
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7. CHUAN Bl

7.1. LAP RAP MAY
* Ddm bdo mdy dé ducc Ip rép chinh xdc, hop ly (xem phén Thiét lap).
* Ddm bdo binh chuan dé da dugc 16p rép chinh xdc (cdc méi néi va dusng éng
dugc gdén ding vi tri).
* Hat hit ém da duac sdy khé ding cdéch.

7.2. SUDUNG THUOC THU PHU HOP

* Dam bdo thude th (dung méi va chét phan dng) phu hop véi mau can do (vao phan
Phu kién dé xem danh sdch cdc thuéc thi thusng dugc s dung).

7.3. HUT THUOC THU VAO BURETTE

* Théo &ng bom héa chat khai binh chudn dé (thdo khép néi va rot éng ra) va cdm
vao binh chua chat thai.

................

A

................

A

bom thuSc thd vao burette néu con bot khi. D€ cé két qud chinh xdc, 8ng hdt, 8ng
xd va burette phdi khéng con bot khi.

* Can than lau lugng thuéc thi con du & cuéi éng xd.

* Gdn 6ng xd vao binh chudn dé lai nhu ban déu.



8. LAN CHUAN PO PAU TIEN

8.1. CHON PHUONG PHAP

Trong phén tich nay, ching ta sé st dung phuong phdp HI8301EN Solvent w/ 5mg/
ml 1-comp.
P& chon phuong phdp:

...............

Tén cla phuong phdp sé hién thi & phia trén man hinh.
8.2. THIET LAP THONG SO CUA PHUONG PHAP

Dé xem cdc théng s& cla phuong phdp, nhdn { geeee & Man hinh View,/ Modify Method
sé duoc hién thi.

Ngusi dung chi cé thé thay déi 1 vai théng sé trong phuang phép chuén.

D&i véi phan tich nay, ngusi dung chi cé thé thay déi néng dé thudc thi va thé tich mau.
Theo cdc budc sau:

................

~

Standardized Titrant Conc.

Enter the =tandardized titrant conc.

| oL DICILIC =Ryl

Low Limit: 4.0000 ma~mL
High Limit: &.0000 mosmlL

Oelete
Digit

| Ezcape |

8.3. THIET LAP BAO CAO CHO CHUAN 6
Ngusi dung cé thé chon cdc théng tin dugc hién thi trong bdn bdo cdo chuén dé theo

quy frinh sau:
* Ty man hinh chinh, nhén . Man hinh Data Parameters sé ducc hién thi.

~

~
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8.4. BOM DUNG MOI VAO BINH CHUAN DO
Binh chudn dé cén phdi dugc bom dung méi it nhat dén vach MIN (khodng 50 ml):

~

e Ty man hinh Idle, nhan{ oor

« Nhén {373

e Doi Gé;r.wmlzﬁimdung mai dén vach MIN.
* Nhan{ e d€ dung bom.

~

o Nhdn {esare va nhdp thé tich dung méi d& bom. Nhan { et | d& xdc nhan.

8.5. KHU AM TRONG DUNG MO
* Truéc khi tién hanh chudn d8, cén phdi khi ém & trong binh chuén dé va dung méi.
e TU man hinh Idle, nhan . May sé bat ddu ché dé Pre-Titration mode dé loai bd
dm trong binh chuan dé. Néu khang thay thuéc tht di ra sau vai lan bom, nhéns
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* Khi da loqi bd hoan toan @m, mdy sé vao ché dé Drift Analysis mode (khi dé kich
hoat Automatic Drift Entry). Md&y chudn dé sé tién hanh do lugng khang khi ém di vao
binh chuéin dé trong mét vai phut va hién thi gid 1ri & géc phdi bén dudi man hinh.

* Néu gid trj Drift Rate én dinh, mdy sé& vao ché dé Standby mode. Mdy sé fiép tuc
kh &dm va do Drift Rate.

8.6. CHUAN Bl MAU
Cén méu bdng cén phan tich sé cho két qué chinh xdc nhét.
* Chudn bj 50 mL hén hop dry chloroform va dry methanol fi 1& 1:1.

* Dung xy lanh c6 dau tiém dé hdt mau.
e Can xy lanh.

¢ Cho khodng 0.750 g dén 1.000 g mau vao binh chuén dé.

* Can lai xy lanh 1 1n nta dé xdc dinh luong méu dé cho vao binh chuén dé (hiéu
cla 2 lan can).

* Dung ban phim s8 d& nhap kh&i lugng méu va nhén dé tién hanh chuén dé.




8.7. TIEN HANH CHUAN PO

* Cho lugng mdu da chudn bi vao binh chudn dé theo hudng dén trén. Nhap khéi

luong m&u va nhén § $2me i Mdy chudn do sé tién hanh phan tich mu theo phuong

_______________ T
phdp da chon. C
¢ Sau khi phan tich xong, man hinh sé& hién thi “Titration Completed” va ham lugng am Q
cla mdu, thé tich thudc thr dé tiéu t8n va cdc thong tin khdc. Mdy sé tr& vé ché do %
Standby mode. o
P>
Sample Analwvsis Fesult p 4
2059 .4 >
. PR >
ltration Loample ter %
Analwziz Duration: 05:54 [mmizs]
Drift WValue: 1.2 parsmin
Sample Size: 0,214%5 g
Standardized Titrant Conc.: 1.000F masml
Uolume Delivered: 0,443 mL
Report ID: EF_00042
Escape | palo¥, Resnise

8.8. CAC THONG TIN TREN MAN HINH CHUAN DO

Khi chuéin do, may sé hién thi cdc théng tin sau:

11:47:539 Jan 07, zZ019 IFDEA

Moisture in Cooking Oil

Fre-Titration
Orift Analwsis %ﬁ]
Lazt Dose: BT

0.00 uL Sample Analvsis
nie
EFM
Fress Q00 200
Sample Analwsis,
then add sample
Orift
it Fre-Titr. Uol. [ug-mind
179.5 0.002 mbL 0.0

Uiew Select Method Start Sample
Graph Me thod Options Loa Analysis
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8.9. XEM DO THI

D6 thi sé thé hién si thay déi Dién thé cla dién cuc theo Thé tich thudc thi dugc bom vao.
Pusng soc ngang thé hién gid fri cia diém két thuc ma ngusi dung da thiét lap.

Graph of Titration Oata

ml)—Fotential

400
40+
za0+
Zz20+
160+
100 3 ! : 1 1
u] 0.6 1.2 1.8 .4 2
EF_00007.RPT Uaolume mlL
Uisw Save as
Eszcaps Eeport Eitmap

Luu y: V&i dung méi mdi, ddc biét la dung méi 1 cdu 0, do thi nhing lan dau tién sé cd rat
nhiéu nhiéu. B&i vi luong thuéc thi Karl Fischer ban déu con du it (sulfur dioxide va base),
lam cho t6c d6 phdn ung chém. Sau mét vai lan, t6c dé phdn Ung va dé thi sé 1rd lai binh
thusng.

8.10. KET THUC CHUAN PO

Chudn dbé sé ty két thuc khi dat diéu kien da dusc thiét lap trong phén Termination Criteria.
Gid tri méc dinh cOa Termination Criterion la mét gid tri mV, chudn dé sé ty déng két thic
néu mV trong méu thép hon mV da dugc cai dat sau 1 vai phot.

Sau khi chuén d& két thuc, man hinh sé& hién thi ham lugng édm trong méu va mét vai théng
tin ca ban khdc.

...............

................
...............

DE tinh trung binh va sai s& gita nhiéu mau, nhdn | Remaee .

Sau do, nhan | escape | dé 118 lai ché do standby mode (néu dé dugc kich hoat).

_______________



8.11. KET QUA PO

Tét cd két qud do déu ducc luu trong phén bdo cdo dé tién cho ngusi dung xem, in én
hodic chuyén di liéu vao USB, PC.

Feuview Fesult Q\
e KF_00011.RPT Z
HI933 - Titration Report U
Method Hame: copy of Moisture in Milk >”
Time & Datel 15:18 Jan 21, EZ019
Titration ID: KF_0dodid Z
M Ualumelml ] ml) Time
u] 0, 0000 391. 6 ooz oo:oo Z
1 0.o0o000 F391.1 oo:oo:ol I
z 0.0005 391.0 oo:oo0:03
3 0.0010 391.1 oo:o0:05 >
4 0.0015 391.0 go:oo:o?
5 0.0aza 391.0 ga:ao:09 Z
Uiew Frint Fag= Fage
Graph Eszcaps Report Ug Oown

8.12. XEM KET QUA MGI NHAT
e Tu man hinh chinh, nhén . Man hinh Data Parameters sé ducc hién thi.

* Chon Review Last Report va nhan{ see . Man hinh Review Result sé hién thi.

e Ding phim{ % thodci p2 | de xem moi thdng fin frong bdng két qua.

..............................

Xem Bdng Két Qud Méu & trang sau.

8.13. IN BAN BAO CAO

K&t ndi may in tuong thich v&i DOS / Windows qua cdng DB 25 pin & mdif sau mdy.
Luu y: Tat mdy va mdy in frudc khi két néi.

Pé in bon boo cdo, ta |om theo cdc bUOC sau
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8.14. LUU DU LIEU VAO USB

Luu y: USB phdi dugc format trude & dinh dang FAT hogic FAT32.
Tinh ndng nay cho phép ngusi dung luu két qué chudn dé va gid tri Drift rate vao USB.

T man hinh chinh, nhén { =@t man hinh General Options sé dugc hién thi.

Chont Save Files to USB Storage Device bdng phim /a\ hodic (v/.
Cdm USB vao may.

Dung phim << ]va (3> dé chon két qud can luu.

List of Files on Titrator

Uze <---> arrow keys to select file twpe
49 report files

OR_00004.REFT

OR_00005.RPT

OR_0000&6.RFT

OR_00002.RPT
OR_00002.RPT
OR_00009.REFT
OR_000410.RPT
ODR_0O0O011.REFT
00012, RFT
O0012.RPT
ooo0il4.RFT
00015. RPT
O0001&.RPT

OF
OR
OF
OR
OR

Copyw Capy Oelete Oelete

Escape File 11 File B11




8.15. BANG KET QUA MAU

Day la mét bang két qud méu (vai diéu kién tat cd cdc trusng di liéu déu dugce chon),

ngudi dung cé thé dung phim | Fe {va | F2e 1 d€ xem todn bd théng tin ndy trong mdy.

Down

HI933 - Titration Report

Method Name: Moisture in brake fluid

Time & Date: 16:59 Dec 19, 2018

Titration ID: KF 00010
Nr Volume [ml] mvV Time
0 0.0000 685.5 00:00:00
1 0.3261 685.0 00:00:02
2 0.3276 684.9 00:00:04
3 0.3306 684.1 00:00:06
4 0.3366 683.7 00:00:08
5 0.3486 682.7 00:00:10
6 0.3726 681.7 00:00:12
7 0.4126 678.0 00:00:15
8 0.4526 675.5 00:00:17
9 0.4926 673.0 00:00:19
10 0.5326 671.6 00:00:21
11 0.5726 669.6 00:00:23
12 0.6126 667.6 00:00:25
13 0.6526 666.7 00:00:27
14 0.6926 665.9 00:00:29
15 0.7326 665.0 00:00:31
16 0.7726 659.2 00:00:33
17 0.8126 654.9 00:00:35
18 0.8526 654.1 00:00:37
19 0.8926 649.6 00:00:39
20 0.9326 646.7 00:00:41
21 0.9726 635.8 00:00:43
22 1.0126 633.9 00:00:45
23 1.0526 622 .4 00:00:47
24 1.0926 615.2 00:00:49
25 1.1326 587.8 00:00:51
26 1.1726 584.5 00:00:53
27 1.2126 550.1 00:00:55
28 1.2526 524.0 00:00:57
29 1.2926 452.3 00:00:59
30 1.3300 405.6 00:01:01
31 1.3671 290.6 00:01:03
32 1.3856 227.5 00:01:05
33 1.3949 197.5 00:01:07
34 1.3995 183.4 00:01:09
35 1.4017 187.7 00:01:11
36 1.4062 177.3 00:01:14
37 1.4062 184.0 00:01:16
38 1.4077 178.8 00:01:18
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39 1.4077 174.7 00:01:20
40 1.4077 180.2 00:01:22
41 1.4077 174.7 00:01:24
T 42 1.4077 175.8 00:01:26
2 43 1.4077 179.3 00:01:28
‘I 44 1.4077 186.2 00:01:30
L 45 1.4092 182.1 00:01:32
:: 46 1.4107 177.5 00:01:34
Z 47 1.4107 174.2 00:01:36
v 48 1.4107 177.0 00:01:38
Q 49 1.4107 183.3 00:01:40
(D 50 1.4122 174.0 00:01:42
‘% 51 1.4122 175.3 00:01:44
:D 52 1.4122 175.9 00:01:46
T 53 1.4122 181.6 00:01:48
54 1.4122 181.9 00:01:50
55 1.4137 185.7 00:01:52
56 1.4167 174.6 00:01:54
57 1.4167 170.3 00:01:56
58 1.4167 173.4 00:01:58
59 1.4167 174.6 00:02:00
60 1.4167 174.5 00:02:02
6l 1.4167 177.2 00:02:04
62 1.4167 188.1 00:02:06
63 1.4182 179.7 00:02:08
64 1.4182 176.2 00:02:10
65 1.4182 185.7 00:02:12
66 1.4197 179.6 00:02:14
67 1.4197 175.7 00:02:17
68 1.4197 184.0 00:02:19
69 1.4212 169.9 00:02:21
70 1.4212 178.2 00:02:23
Titration Results
Method Name: Moisture in brake fluid
Time & Date 16:59 Dec 19, 2018
Sample Size: 0.6585 g
Std. Titrant Conc.: 1.1608 mg/mL
Drift Value: 15.2 pg/min
End Point Volume: 1.421 mL
Result: 0.2429 %
Titration Duration: 03:18 [mm:ss]
Estimated Cell Volume: 69.9 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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1. LAP DAT MAY
1.1. MG KIEN PONG GOl

Q) L&y mdy va phy kién ra khéi hop réi kiém tra can than dé dédm bdo chdc chdn rdng khéng
%- cé hu héng trong qud trinh van chuyén. Néu cé bat ky hu hdng nao, vui long mang dén
[a) frung t&m cham soc khach hang gén nhét.

B | May HI933 sé& ducc cung cdp kém:

(2] R P

> LINH KIEN s LUGNG
e MY CRUBN GO ..o 1 cdi
a B M e 1 cdi
(ZD BO DUIEHE CRUGIN ..ot 1 cdi

P e

HUO

* Burette (v&i xy lanh 5 ml)

e Ong hot véi ddu két néiva &ng bdo vé
e Ong xa véi ddu két ndi va 6ng bdo vé
* Khoéa 8ng

» Céng cu thdo Idp burette

* Tém chdn séng

Bom khong khi var KhUGY 10 1 cdi
BA DINN CRUGN G001, 1 bd

* Céoc thoy tinh

* Dau tip phan phéi héa chét

* Vong nhya

* Ndp céc thoy finh

e Cdatu

e Hat hit édm

« Ong dung hat hit ém

* Khép néi
Gid dB CBC HMGY NN e 1 cdi
Vit dau nhya dé khda khay bom ... 2 cdi
B DINN tUBC TR0 ... 1 bo

* Ndp binh

e Hat hot édm

+ Ong dung hat hit ém

* Khép néi

e Dai nhya
BO DINh dUNG MO ..o 1 bo

* Ndp binh

e Hat hot édm

+ Ong dung hat hit ém

* Khdp néi

e Dai nhya

J éng nhua (Silicone va PTFE)
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BINA CRUG CRGT NGt 1 bo
* Ndp binh
e Hat hut &m
e Ong dung hat hot ém
* Khép néi

* Dai nhya

. 6ng nhua (Silicone va PTFE)
Bien cuc Karl Fischer Dual PIaiinum Pin ... 1 cdi
Chic KROG RIBU CRUG oo 1 cdi
INGUON QBN ... 1 cdi
CAP USB 1 cdi
HUBNG AN ST AUNG. ..o 1 cdi
THE NG USB ... e 1 cdi
Gidy ching NhAN At IUGNG ..o 1 cdi
Bdn két qud kiém tra dién cuc theo I1SO 855 ..o 1 cdi

D& xem hinh é&nh chi tiét, vui long vao phan Phy kién.

NEu bdt ky phy kién nao bi thi€u hodc hu hdng, vui long lién hé véi dai dién ban hang

cla ban.

Luu y: Git lai toan bé phu kién, thung déng goi cho dén khi ban chdc chdn thiét bj hoat
déng binh thusng. Néu cé phdt sinh hu héng, thiét bj can duoc chuyén lai theo
nguyén trang ban dau keém tat cd phu kién.

1.2. BIEN PHAP AN TOAN
Cdc bién phdp an toan dusi déay can dugc tuan tho:
1) Chi két néi bom va phy kién véi mdy chudn dé khi may dang tat.
2) L&p rdp burette va day dén cén thén, chinh xdc (xem chi tiét trong phédn Bdo duéng
va cdc thiét bi ngoai vi).
3) Thusng xuyén kiém tra dé ddm bdo binh thuéc thls, binh chia chét thdi va hé théng
chudn dé ludn & dung vi trf.
4) V& sinh hoa chét fran ra ngoai ngay lép tuc.
5) Trdnh st dung mdy frong cdc méi trudng sau:
* Rung déng manh
* Bj chiéu éanh sdang tryc tiép
* D& am tuang déi cla khéng khi I6n hon 80% non-condensing
* Nhiét d6 méi trusng dudi 10°C hogc trén 40°C
* C6 nguy co chdy né
6) Pinh ky bdo ti may bai cong ty uy fin.

L
C
Q
p
(9)
O
P>
Z
(7,)
G
O
-C
Z
Q®

AVYW LY@ dV1

L4

(1

~
’

’



1.3. THONG SO KY THUAT

Thang do 100 ppm to 100%
(V) A , Dod phan gidi 1 ppm to 0.0001%
Z Théng 6 o / / il wg/mL /
. thqng do Don vi °, PPM, Mg/ g, M9/ 9, Mg, pg, Mg/ mL, pg/ mL, mg
[a) pc, pg/pc
B Llogi mdu Liquid or Solid

loai é&m truéce khi Ty dong

124

NG DAN S
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LAP DAT MAY

chuén do

Xdc dinh  dong

Ty déng hodc ngusi dung ty thiét lap

Théng 56 Drift

>idc dinh do Bidu kign ké thic Fi%ed mV persistence, Relative drift stop hodic Absolute

am drift stop
Ché db bom Dzn(?mic u/kém \ﬂ.nh' ndng bfm 1ruo'c 1 luong thudce thi

dé rdt ngdn thsi gian chuén do

Théng ké két qua  Gid tri trung binh, dé l&ch chudn
D6 phén gidi bom 1,/40000 thé tich burette
Do chinh xéc bom  + 0.1% thé tich burette
Syringe 5 ml véi pittong PTFE

Hé théng Vanbom Péng co 3 chiéu, PTFE

chudnds  Ongnhua PTFE c& khd néing chdn sang va chiu nhiét
Déu dinh luong Thoy tinh, vi frf c& dinh, chéng khuéch tdan
Binh chudn do Hinh non, thé tich hoat déng la 50-150 ml
Bom dung méi Heé kin, bom khéng khi cé tich hop mang ngdn
Kiéu bién cyc phan cyc, dual platinum pin
K&t néi BNC

R Dong phén cyc 1,2,5,10, 15, 20, 30 hodc 40 pA

bién cuc - ;
Thang dién thé 2 mV - 1000 mV
D& phan gidi 0.1 mV
D6 chinh xdc £0.1%
Kiéu khudy tu

Khuay tv  T8c do 200 - 2000 RPM
D& phaén gidi 100 RPM

Luu i Phuang phdp T6i da 100 phuong phdp
Bdng két qud T8i da 100 bdng két qué chudn dé va drift rate
Két noi PC 1 x USB Standard B

) Thé nhs USB 1 x USB Standard A
Thiet bi — —
o Can phan tich 1 x DB-9Q Socket
ngoai vi

Mdy in

1 x DB-25 Socket

Ban phim

1 x 6-pin Mini DIN




Man hinh Man hinh mau 5.7"

Ngén ngt English, Portuguese, Spanish, French
Ngubn 100-240 Vac, 50/60 Hz T
Power Draw 0.5 Amps G
Vat ligu may ABS, PC va Stainless Steel %\
Théng  tin Ban phim Polyester ®
khac Kich thusc 315 x 205 x 375 mm (12.4 x 8.1 x 14.8 ") w)
Khéi luong gén. 4.3 kg vai 1 bom, khudy va déu do JZ’"
M&i tuang hoot 14546 o¢; 161 da 80 % RH v
déng e
Mai rieng 030 o0y 70 o, 161 da 95 % RH b
qudn Z
1.4. LAP DAT @

1.4.1. MAT PHAI

Aspiration Solvent Bottle
Tube Assembly

Solvent Bottle

Titrant Botile

Titrant Bottle Assembly

Waste Bottle
Assembly

~
’

Dispensing Tube
Waste Bottle

’

Burette Assembly

>
o
Y
.)_>|<
Z
%

Beaker Assembly




?

~
-~

NG DAN S

P e

HUO

’

A
-

U DUNG

X
=
=
QA
oo
<
—

1.4.2.

1.4.3.

MAT SAU

__ Beaker Desiccant

External
Magnetic Stirrer

KF Electrode
Input

PC Interface

MAT TRAI

Fitfings

2= O Locking Screws
® @
@ On/0ff Button
O m (D/ , Balance Interface Connector
" HANNA Printer Connector
B nsirumenis

PC Keyboard
Connector

Power Adapter
Connector




1.4.4. KET NOI LINH KIEN
Luu y: Mdy phdi dugc Idp rdp hoan chinh trudce khi cém dién

1.4.4.1. KETNOI BOM

P& két n&i bom, lam theo cdc budc sau:

L4

* Thdo soi cdp & bén trong héc mdy bén trai.

* K& néi cdp vao bom (A).

* Ha bom Uty vao mdy chudn dé (B), sau dé truct né vé phia trusc dén khi vao khap.
* C& dinh bom bdng vit véin (C).
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1.4.4.2. KET NOI BOM KHONG KHI VA KHUAY TU
D& k&t n&i bom khang khi va khudy t, lam theo céc budc sau:
* Thdo soi cdp bén trong héc mdy bén phdi.

’

AVYW LY@ dV1

* K& néi cdp vao bom (A).
* Ha bom it vao mdy chudn dé (B), sau dé trust vé phia trusc dén khi vao khép.
 C& dinh bom bdng vit véin (C).




1.4.4.3. KETNOI BURETTE

Cén ddm bdo ddnh ddu trén ndp va van thdng hang véi nhau.
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Cén dém bdo khdép néi trén xy lanh (A) va bom (B) khdp véi nhau truse khi trust burette
vao gid da trén bom.
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1.4.4.4. LAP RAP BINH CHUAN PO
D& I&p rap binh chudn do, thyc hién theo céc budc sau:
* Dat gid da binh thy tinh (D) lén trén khudy ti va xoay theo chiéu kim déng hé dé
c6 dinh vi fri.
* D&t dai d& binh thay finh (C) 1én trén (D), mat c6 ke ranh & phia trén.
* D&t binh thay tinh (B) vao bén trong dai nhya (C). Cho cd v vao bén trong binh.
* Dat céin than ndp binh (A) vao phia trén binh (B). An nhe ndp binh vao dai nhya dén
khi 4 ghim thép trén ndp vua khit véi 4 rénh trén dai nhya.
* Xoay dai nhya (C) ngugc chiéu kim déng hé dé cé dinh vi tri.
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1.4.4.5 PHIA TREN BINH CHUAN DO
Cdnh béo! Khéng nén siét qud manh, c6 thé lam hdng dai nhya va khép néil

D& gdin cdéc phy kién phia trén ndp, lam theo cdc budc sau:

From Burette

Assembly
(Dispensing Tube) \

1.4.4.5.1. ONG XA VA DAU PHAN PHOI THUOC THU
D& gdn &ng xd va déu phan phéi thudce th, lam theo cdc budce sau:
* Gdn vong dém (B) vao éng phan phdi thuéc thi (A) dén khi vong dém & vi fri sat
vanh cta 8ng phan phéi. Cdm éng phén phéi vao dung vi fri frén ndp (trong HI?33
, dai nhya dugc gdn sdn vao éng phén phéi).
* Xoay dau éng phan phéi hudng vao trung t@m cla binh.
* Gdn éng xd (C) vao éng phan phéi bdng khdp néi. Luu y, git déu éng phan phéi
hudng vao trung tam binh.
1.4.4.5.2. D|EN CUC KARL FISCHER
Dé gdin dién cuc, lam theo céc budc sau:
* Gdn can than dién cyc (D) vao khép néi 10-mm (E) va vong dém 10-mm (F).
* C3m dién cyc vao dung vi fri frén ndp.
¢ Chinh hudng 2 dau kim loai cla dién cyc hudng vé trung tam binh chudn d8, ti tu
van khdp néi 10-mm (E) dé c& dinh vi tri. Dién cyc nén dugc cdm sau nhét cé thé.

1.4.4.5.3. HE THONG DUNG MO
Dé két néi hé théng dung méi, lam theo cdc budsc sau:
* Ndilong khsp ndi 5-mm (H).
* Théo ndp chdn (G).
* Cdm &ng nhya mau xanh PTFE v binh dung méi hodic chét théi vao khép néi 5-mm
(H) va vong dém {(I) khoéng 2 cm.
* Gan khap néi 5-mm (H) lai vi tri ¢, chi y véin vua phdi dé trénh lam hu vong dém (1).



1.4.4.5.4. CONG CHUYEN MAU
H1933 da dugc gdin sén céng chuyén méu, dé thay mang cao su mdi, lam theo cdc busc
sau:
* Gdn mang cao su {J) vao bén trong cdng (K).
* Gan khap ndi 10-mm (E) vao cdng (K).
* Datvong dém (L) vao dudi céng (K).
* Gdn céng chuyén mau lai vao bén trong ndp binh.
1.4.4.5.5. ONG HUT AM
* Gdn é6ng hot dm (M) vao khép néi10-mm (E) va vong dém 10-mm (F).
* Cdm &ng hut @m vao ndp binh.
o Vin khép néi 10-mm dé c& dinh vi tri.
1.4.4.5.6. KET NOI DAY CAP
o K&t nai dién cyc KF vao cdng BNC (A).
* K&t ndi day ngudn vao céng nguén (D).

HANNN
(B FINNNR, HI933 wrsae

7 )

(e Rs2zz &
@/ 2 1)
onvoFF | |22

Printer

etector

Chic ndng Kiéu két néi
A | Dién cuc BNC
B | Khuay tu O-pin
C | Céng USB USB Standard B
D | Nguén dién (24VDC) DC Power Jack
E | Ban phim 6-pin Mini Din (Standard PS2)
F [ Mdyin DB-25 Socket
G | Gioo tiép RS232 DB-9 Socket
H | Phim ngudn
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1.4.4.6. LAP RAP BINH THUOC THU, DUNG MOI, CHAT THAI
Cdc ndp binh déu duac cung cép kém éng hit édm dé khi dm dong khang khi di vé binh.
Khd ndng hut &m cda cdc chdt hat dm thusng trong khodng 2 dén 4 tuan. Silica gel va cdc

‘ZD hat hit &m théng thusng cd thé tdi sinh lai & nhiét d6 150 °C.
=. Ndp binh dugc lam bdng nhya PTFE va dugc thiét ké dé gdn via véi binh thiy tinh chudn
a GL-45.
°a Binh dung méi va chét théi sé cé 1 éng nhya PTFE mau xanh dé bom hodc hit héa chat
> trong binh chuén dé va 1 8ng nhya silicone dé két néi véi bom khéng khi
“g 1.4.4.6.1. BINH THUOC THU (HI200530)
L) Cdn thdn: HAu hét cdce thude thi Karl Fischer déu tao ra khi déc,
nguadi dung nén doc trudc é pbiét théng tin an toan trudc khi Assembly
Z gusi dung nén d MSDS dé biét théng kh ey

.

S
XL

dung.
D& gdn binh thudc tht, lam theo cdc budce sau:
* Gan déu nhya PTFE (J) vao ndp GL45 (E).
* Gdn &ng hat ém (B) vao khép néi 10-mm (F) va vong dém
10-mm (G).
* Gdn éng hut dm vao (). Siét via phdi khdp n&i10-mm (F).
* Gdn 6ng bdo vé (C) vao éng hut thuéc tht (D).
* Gdn éng hit thuée th (D) vao khdp ndi 3-mm (H) va vong
dém 3-mm ().
* Gdn 8ng hut thuéc thi vao ndp nhya.
» Cdm sau 6ng hut thuéc thi vao binh dén khi chi con thdy phan

éng bdo vé (C).

Q o Siét ndp GL45 (E) vao chai thudce thi (K).
E 1.4.4.6.2. BINH DUNG MOI VA CHAT THAI (HI1900531) —
>g' Cdn thén: Hau hét cdc thuéc thd Karl Fischer déu tao ra khi déc, 332‘{.
o ngudi dung nén doc frudc MSDS dé biét théng fin an toan frudc NG To Boakor Top
S khi dng. a '
D& gdn binh dung méi va chét théi, lam theo cdc budce sau:
* Gdn déu nhya PTFE (J) vao ndp GL45 (E). ©
* Gan ndp &ng hot dm (A) vao ding vi tr.
* Gdn 8ng hdt dm (B) vao khép néi 10-mm (F) va vong dém
10-mm (G). ®
* Gan 8ng hut am vao (J), siét vua phdi khép néi 10-mm (F). Gl 1G)
e Gén éng dung méi// chét thai (D) vao khép néi S-mm (H) va °1Y
vong dém (1),
* Gdn 6ng dung méi/ chdt théi vao ndp va siét via lyc. 5
* Gdn nap GL45 (E) vao chai (K). ®

* Gdn é6ng bom khéng khi (C) vao ndp 8ng hit ém (A) va
bom khang khi. Vi tri “Fill” s& két n&i vai binh dung méi. Vi ri
"Empty”sé két ndi vai binh chét thai.




2. GIAO DIEN NGUGI DUNG
2.1. KHOI PONG

Sau khi thiét bi dusc I&p rép va cai dét xong, lam theo céc bude sau day:
* K&t ndi may véi ngudn dién théng qua adapter dusc cung cép kem.

L4

* Nhdén céng tdc & mat sau mdy dé khdi dong.
* Doi dén khi may khdi déng xong.
* Nhan @ khi xuét hién man hinh nay hodc dgi vai gidy dé mdy ty chay.

L
C
Q
p
(9)
O
P>
Z
(7,)
G
O
Cc
Z
Q®

HI 933 Karl Fischer Uolumetric Titrator
wi.ano
‘NWHIIMM‘ “
Analog Board Oetected
Fump Oetected
Stirrer Magnetic AirPump
Flease press <Enter* ... HH

Luu y: Néu mdy xudt hién 16i, ki€m tra két néi va khdi déng lai mdy. Néu I6i van xudt hién,
lién hé vai Hanna Instruments Viét Nam.

2.2. BAN PHIM

Ban phim ducc chia thanh 5 nhém, nhu sau: 9)
HANNA !
11:08:17 Dec 07, 2013 TFOEA -

results i @ @ @
Stdz Smasml ws water Std Z
Eaiig ﬁ&?ﬁ?ﬁﬁ?ﬁg %T <:> <:> <:> X AIZ
Lot pose: | o, SEENEE _ Numeric (@)
MEGIOTONN I S
Function | broes 300, 300 O
Keys Thon add & sandard 6
mlt Fre-Titr. Uol. [JJQBH;:']; C'
180.6 0.000 mL Z
a0 IR R A Arrow ®

Keys

\
Option Keys Enter Key
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2.2.1. PHIM CHUC NANG (FUNCTION KEYS)
Khi nhé@n phim nay, chic néng tuong Ung sé& dugc thyc hién. Mot vai phim chi khd dung
frong vai frusng hop nhat dinh:

B&t dau hodic dung chudn dé

Bat va tét khudly tir

dgevice| K&t n&i thiét bi ngoai vi (Néu co)
Truy cap du liéu (ban két qua, GLP, théng tin may, thiét ldp bdn két qud)

Hién thi tro gilp
2.2.2. PHIM TUY CHON (OPTION KEYS)
Cdc phim nay sé tuong Ung véi chic néing hién thi phia frén man hihf.
Cdc chuc néing dang dugc chon ¢ thé dusc kich hoat bdng cdch nhén .
2.2.3. PHIM MUI TEN (ARROW KEYS)
Cdc phim nay c6 chic ndng:
* Di chuyén con fré trén man hinh.
* Thay déi téc dé may khudy tu.
* Chon ky ty (frong man hinh chi va s6).
* Diéu hudng.
2.2.4. PHiM SO (NUMERIC KEYS
Phim (o) dén (9) S dung dé chon s8.

(0 Chuyén déi gid tri dm va duong.
S Déu thap phan.

2.2.5. PHIM ENTER
Phim nay cé chic nang
* Xdc nhén du liéu duge nhép.
* Thyc hién chic ndng dang dugce chon.



2.3. HIEN THI

May chuén dé cé man hinh mau I6n. Man hinh chinh bén dudi sé gidi thich ngdn gon cdéc

théng s& trén man hin

h.

L Process stage icon

Time and Date ——11:02:17 Dec 07, zo1g [IFOEA Q\
Method name ——| Stdz Smasml ws water Std /Processstuius 2
Process stage Fre-Titration Q
Dr‘1F Analysis rﬁﬂ_ Bureﬂe i(Oﬂ
Last Dose: = tandby U
Last dose volume 0,62 Ll Titrant Stdz.
READY % E”
. S2.9ml i Y 3T
Reminders or Messages ——tFress 300 300 Stirrer speed
Stdz. Titrant, (ﬂ
then add =tandard c.\,
o1 £ o | —— Preditration/Titration volume o
|
k) Fre-Titr. Uol. /Ln—gﬁ:ﬁ .
mVvalvee ——+140. 5 0 ml 3.1 — Drift value -C
Uiew | Select Method Start Std=. Z
Gragh Me thaod Options Log Titrant o

Virtual option keys

Giao dién ngusi dung cé rat nhiéu man hinh. Ty theo chic néing dugc chon, mdy sé hién
thi man hinh tuong Ung.

2.3.1. MAN HINH CHO

Sau khi khai dong, mdy sé& hién thi man hinh che.

15:54:04 Mow 19, z0d12

in Butter

Moisture

Titrant: Composite 5

Last Standardization: Mow 13, E018 17:10 b
General Select Method Air

Options Me thod Options Burette Fump ’

Cdc théng tin frén man hinh chs:
Method name:
Time and date:

,

Tén phuong phdp.

@
>
@)
O
-m
Z
Z
9)
c
Q
o
C
Z
@

Thai gian hién fai.
Stirrer information: Hién thi t8c do khudy. Khi may khudy off, théng tin may
khudy khéng ducc hién thi.

Tén thuéc tha.

Thai gian hiéu chudn gén nhat

Titrant:
Last Standardization:

Reminders: Hién thi cong viéc cé thyc hién hodic théng bdo 16i.
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2.3.2. MAN HINH CHUAN DO
Trén man hinh chg, néu nhan mdy sé di vao Man hinh chudn dé.

11:08:17 Dec 07, Z018 IFDEA
Stdz Smosmbl ws water S5td
Fre-Titration

DPIFt ﬂhalus15 %ﬁ]
Laszt O : L=1=4'd
%ﬁﬁz iﬁ? Tltrant Stdz
EFH
Press Q00 300
Stdz. Titrant.
then add s=tandard
Orift
mll Fre-Titr. Uol. [ug-mind
180.8 0.000 mb
Uiew Select Method Start Std=z.
Graph Me thod Options Loa Titrant

Céc théng fin frén man hinh chuén dé:

Method name:
Time and date:

Process stage field:

Process status:
mV reading:
Dispensed titrant:
Last dose:

Drift value:

Stirrer information:

Burette status:
Reminders:

Tén phuong phdp.

Thai gian hién tai.

Hién thi théng tin man hinh (Pre-titration, Drift Analysis, Standby,
Sample Analysis / Titrant Standardization).

Hién thi finh trang cda tién trinh chudn dé.

Hién thi gid tri mV cia dién cyc KF

Hién thi thé tich thusc thi da si dung.

Hién thi thé tich lan bom gén nhat

Hién thi gid tri drift (néu cd).

Hién thi téc dé khudy theo RPM.

Ky hiéu cho thdy burefte dang hoat déng va khéng thé théo.
Hién thi céng viéc cd thyc hién hodic théng bdo 16i.

2.4. MENU DPIEU HUGNG

2.4.1.

CHON CAC TUY CHON TREN MAN HINH

15:51:22 Dec 04, Z012

Titrant:

copy of Moisture in Mavo

Last Standardization: How 13, 2015 17:10

Dé& chon tuy chon trén man hinh, &n phim tiy chon tucng
Ung. Vi dy, dé truy cép Method Options, nhdn phim
ngay bén dudi.

Conposite 3

General Select V’Iethod
He thod Bu

Qir
Ethe | Fum

uu%uu



2.4.2. CHON 1 MUC TRONG MENU

- : 2 N , N 2 .
Uiew < Modify Method D& chon 1 myc trong menu, dung phim /a\ va v/ dé di
Id: USERODODOD3 NModified: Apr DZ, 2019 08:41 ' '
Select the option to be modified. h 2 T 2
e ———— cnuyen con Iro.
¥:€ﬁéd Rewizion: ; N 'ﬁ - 1.0 3/
YRED ample Analysis . 7 PN ~ ~ ~ A PN ~
Predissensins Anouns: fians Khi menu cé nhiéu muc, mdt thanh cudn sé xudt hién bén
Pre-Aralwsis Etir Time: il Sec B B B -
Stirring Speed: s00 RFA R
Stirb T H Medi H N, N
B EF LT it phdi man hinh. .
Solvent: Methanol
Sample ?arametans: ) 2 " o gmmmmmmmmenees, )
TLEENT i nerare: senposite 3 Pé chon myc do, nhén hodici setect 1.
Ternination Parameters: ° : ° [ SRR——
Result Unit: “
Select ‘ Escape | g |

SAEBRENRRINEY

2.4.3. NHAP VAN BAN

Method Mame

(1

Dé x6a théng fin cd, nhdn | Doete ¢

ONMA NS NYa ONONH

Letter 1}
Select the highlighted letter by usina | o tememeemeeeeees
the arrow keys then press {Enter’.

T e e e e Dung phim mii t&n dé chon ky ty mong muén réi nhdn

Press <{Acceptr to sauve the entire name.

BECDEFGHTIJKLH

HOFQRSTUUNXYZ .

abcdefohidkim

hARACEEEYIRD S D& chi 5 N . I S 2
i Cursor | { Cursor 1 ;

P I TP R Y hlr]h CJ n her1 H H i H Cj le h n

iinbassuuGL gl ec sua, aung p iolet | VO Rigne Q€ chuye

012245622897 #% .

Ll 1< 5=

AL con fro.

0lsture 1n F —

ACCEpRt | Ezcape

Delete | Cursor | Cursor
Letter Left Riaht | T S

SAERIEIARIRED

TSR Tén phuong phdp sé dugc cdp nhét va hién thi trong
e e mans o | man hinh View/ Modify Method.

Haine: Cilsture Lh Mavo . N A N T
Hathod Rewision: 1.0 Sau khi thiét dp xong, nhan | Escape § .
Twpe: Sample Analysis g ! H H
Fredispensing Amount: L2 |
Pre-Analwsis Etip Time: 10 Zec

Stirring Speed: 200 RPH

Stirbar Tupe: Hedium

Drift Entryl Automatic

Soluent: Hethanal

Sanple Farameters:

Titrant: Composite 5

Control Parameters:

Termination Parameters:

Result Unit: P

Print
Select ‘ Ezcape | Me thod |

SREBRENRRINEY

v

2.4.4. LUU TUY CHINH
Savins Method Man hinh Saving Method dé yéu céu ngusi dung xdc

Select & menu optian.

~

AT
Without Saving Hethod

~

@
>
@)
O
m
Z
Z
9)
c
Q
o
C
Z
@

“Escaps” - exits without sauing method.
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3. TUY CHON CHUNG

Man hinh General Options chia cdc théng tin khéng dnh hudng dén qud trinh chudn dé.

General Options mFOSA

Select the option to be modified.

Save Lo 5B
Festore from USE
Standby Mode: Enabled
Standby Duration: 12:00 [hhimml
Titrant Database

Standard Database

Estimated Cell Uolume: S0.0 mL
USE Link with PC

Setup Balance Interface

Stirrer: Cus tam
Frinter Hode: Ansi
Oate and Time Setting

Oizplay Settings

Eesper: aff

Select Ezcape

3.1. LUU TAP TIN VAO USB
Luu y: USB phdi & dinh dang FAT hodc FAT32.
Tuy chon nay cho phép ngusi dung luu di liéu ty mdy chudn dé vao USB.

List of Files on Titrator

Uze <---* arrow keys to zelect file tyvpe
49 report files

DR_00004 . RFT

DR_00005.RPT

OR_0000&6.RFT

OR_00002.RPT
OR_00002.RPT
OR_00009.RFT
OR_000410.RPT
DRE_0O0O011.RFT
OR_00012.RFT
OR_000413.RPT
00014, RFT
00015.RPT
0001&.RPT

OF
OR
OR

Copy Copw Oelete Oelete

Escape File 11 File A1l

Dinh dang cdc tép fin trong mdy chuén dé:
Standard Method Files - HIXXXXYY.MTD (e.g.: HI8101EN.MTD)
User Method Files - USERXXXX.MTD (e.g.: USEROOO1.MTD)
Drift/Titration Report Files - DR_xxxxx.RPT, KF_xxxxx.RPT (e.g.: KF_00QO1 RPT)
Cdm thé nhé USB vao mdy qua céng USB & bén canh phdi mdy.
St dung phim << va (3> dé chon loai tp tin. S& luong va tén tap tin s& duac hién thi.
St dung phim /a\ va v/ dé di chuyén trong danh sach.



Cdc phim chic nang:

Quay lai man hinh General Options.
Copy file dugc chon vao USB.
Copies tét cd file vao USB.

Deletes file dugc chon.

i Deletes 16t cd file.
Luu y: Céc file duoc luu vao folder HI933 frong USB:
* Phuong phdp: USB Drive \HI?33 \ Methods\ *.mtd
* Ban két qué: USB Drive \HI933 \Reports\ *.rpt
3.2. KHOI PHUC TAP TIN TU USB
Tuy chon nay cho phép ngusi dung chuyén file tv USB vaio mdy chudn dé.

List of Files on USE

Uze <---> arrow keys to select file twpe
18 report files

IF_O000S. ER
KF_00001.RFT
KF_0000z.RPT
KF_00003.RFT
KF_0oo04.RPT
KF_0000S.RPT
KF_0000&6.RFT
oooo? . RPT
Q0002 RFT
oo010.RFT
o0011.RPT
00012, RFT
00012.RPT
ooo0il4.RPT

KF
KF
KF
KF
KF
KF
KF

Copyw Capy Oelete Oelete

Escape File 11 File B11

Dinh dang cdc tép tin cé thé chuyén:
Standard Method Files - HIXXXXYY.MTD (e.g.:, HIBIOTEN.MTD)
User Method Files - USERXXXX.MTD (e.g.: USEROOO1.MTD)
Drift/Titration Report Files - DR_xxxxx.RPT, KF_xxxxx.RPT (e.g.: KF_OOOO!1 RPT)
Cdm thé nhé USB vao mdy qua cdng USB & bén canh phdi may.
S& dung phim <<]va [>> dé chon loai tép tin. S6 luong va tén tdp tin sé ducc hién thi.
St dung phim /a\ va v/ dé di chuyén trong danh sach.
Cdc phim chic nang:
Quay lai man hinh General Options.
Copy file dugc chon vao may chuén dé.
Copies téf cd file vao may chuén dé.
Deletes file dugc chon.
Deletes tat cd file.

Luu y: Dé phuc héi tap tin tv USB, cdc file phuong phdp va két qué do phdi dusc ndm 3
ding thu myc nhu sau:
* Phuong phdp: USB Drive \HI?33 \Methods\ *.mtd
* Bdn két qud: USB Drive \HI933 \Reports\ *.rpt

L
C
Q
p
(9)
O
P>
Z
(7,)
G
O
-C
Z
Q®
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L4

(1

~




3.3. STANDBY MODE (CHE b CHO)

Tuy chon: Disabled hodic Enabled
Khi kich hoat tinh néing nay, mdy sé& ty déng tr& vé ché dé cha sau khi chudn dé xong.

Standby [Mode

Select the aoption for standby mode.

?
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Select Ezcape

3.4. STANDBY DURATION (THOI GIAN CHO)

Tuy chon: 10 minutes dén 72 hours
Ngusi dung cé thé thiét lap thasi gian cha t6i da sau khi chuén dé xong.

Standby Ouration

Enter time period [at least 10 min. )l for
which titrator will run in standby mode.

hours minutes
oo

Low Limit: oozao
High Limit: FZ:00

Fress <{Hextk to mouve to the next entry.

Accept Escape Delete Mext

---------- Digit

May khudy s& dugc ty déng phdt hién khi két néi.

~

TUY CHON CHUNG




3.5. TITRANT DATABASE (THONG TIN THUAC THU)
Man hinh nay cho phép ngusi dung luu trd théng tin cia thuée thd, bao gém tén va théng
tin hiéu chuan.

Titrant Database

Select the KF titrant to be modified.

KF Titrant
Lompos1te £
Composzite 1

Titrant Type! One-componen t
Hoaminal Titrant Conc.: Z.0000 mg-mL
Standardized Titrant Conc.: Z.0000 mg-mL
Date<Time: Jan £z, E018 1Z2:18
Titrant Age Eeminder: Dizabled
: Hew
Ezcape Edit Titrant bDelete

Thudc tht dang dugc chon trong phuong phdp sé khéang thé thay déi théng tin. D& xem chi
fiét toan bo théng tin thuéce thd, xem phan Method Options.

3.6. STANDARD DATABASE (THONG TIN MAU CHUAN)

Man hinh nay cho phép ngusi dung luu trir théng tin cia méu chuén, bao gém tén va néng

do.

Standard Oatabase

S=lect the KF standard to be modified.

Liquid 1.0 ma.g
Liquid 0.1 marsa
Sodium Tartrate

Water Content: 10. 0000
Concentration Unit: Mme .9
Type! Ligquid by mass
Standard Denzitwy: 1.000 g-<mL
: Hew
| E=zcape | Edit |Standard bDelete

Méu chuén dang dugc chon frong phuong phdp sé khéng thé thay déi théng fin. D& xem
chi tiét toan bo théng tin mau chuéin, xem phdn Method Options.

L4
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3.7. ESTIMATED CELL VOLUME (UGC LUONG THE TiCH BINH CHUAN pO)

Tuy chon: 0.0 mL dén 200.0 mL
Dung ban phim dé nhap thé tich usc lugng cla dung méi trong binh chudn dé.

Estimated Cell Uolume

Canfirm the cell has been filled fto
the "Min'" line or enter approximate
cell volume.

?
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Low Limit: 0.0 mL
High Limit: Z00.0 mL

Delete
ACCERE Escape Digit

3.8. USB LINK WITH PC (KET NOI VOI PC)
Dé si dung tinh nang nay, can két ndi cap USB gita mdy chuan dé va PC trudce va cai deit
phan mém HI900 PC vao PC.

USE Link with PC

Inactive

Speed 19E00

"Active/Inactive” thé hién finh trang két n&i gita PC va mdy chudn deé.

~

O)
Z
)
I
O
Z
O
I
O
P
>
-

“Active” cé nghia dang két néi véi PC.
"Ready” cé nghia mdy c6 thé két néi vai PC.
Trong qud trinh chuyén théng tin, man hinh sé& hién thi “Transmit” va tinh trang k&t néi.

Luu y: D€ si dung phdn mém mdi nhdt, ngusi dung cé thé truy cép va link sau http://
software.hannainst.com. Chon mé sén phdm phu hop vai nhédn Download Now.




3.9. SETUP BALANCE INTERFACE (CAl DAT GIAO DIEN CAN)
Tinh néing nay cho phép ngudi dung két néi can phan tich dé lay két qud can vé mdy trude
khi tién hanh chudn dé.

Set Up Balance Interface

L4

S5elect the balance to be activated.

¢ lletault
copy of Default

(1

L
C
Q
p
(9)
O
P>
Z
(7,
G
O
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Z
Q®

ODizable Hew
Balance Escaps Balance Edis Delete

Cén ducc két néi qua céng RS 232.

Luu y: It nhat cén c6 1 cén trong danh séch.

—]
A 5 2 . ~ ~ N o ~ . N N ~ N /- ’
Cén ddm bdo cdc théng s6 cai dgt trén mdy va frén can phu hop véi nhau (baud rate, E
data bits, parity, stop bit number, request command syntax). Trong frusng hop can thiét, 0
ngudi dung sé& can phdi thay d&i théng s6 thiét lép trén cén cho phu hop. 6
Truée khi thodt ra, nén kiém tra lai két ni véi cdn bang cach nhdn | et | z
0
HBalance Configuration T
Select the option to be modified. Z

Baud Rate 3600

Data Bits 2 Bits

Farity Mo FParity

Stop Bit 1bit

Edit Requeszt Command E

gFglect | Escare Batance




3.10. STIRRER (HE THONG KHUAY)

Tuy chon: Internal, External, Custom
Tinh ndng nay cho phép ngusi dung thiét ldp hé théng khudy ma minh mudn.

Z

. Stirrer

c‘ Select the option.
e

) External

Z Cus tam
¢

(a]

(O

Z

‘O

D

-

Seleck E=zcape

3.11. PRINTER MODE (CHE PO IN)
Tuy chon: Ansi, Ascii, Text

Ansi mode: SU dung ché dé nay khi mdy in dugc cai dgt Ansi. Trong ché dé nay, cdc ky
ty dait biét cé trong mdy chudn dé sé dugc in ra day do.

~

Frinter Mode
Select the aption.
AHs1 |
Ascii
Text
©)
Z
>
.-
@)
Z
O Select | Escape
I
O
>_
>
-

Ascii mode: SU dung ché dé nay khi mdy in dugc cai dat Ascii. Trong ché dé nay, chi mét
vai ky ty déit biét trong méy chuén dé ducc in ra.
Text mode: S dung ché dé nay khi ngusi dung khéng cén in ky ty cé ddu.




3.12. DATE AND TIME SETTING (CAI DAT THOI GIAN)
Tinh néing nay cho phép ngusi dung thiét l&p thai gian.
Dung phim /a\ va \v/ hodc cde phim s& dé chinh thai gian.

Nhén { awreu i hodc | 2enar | d€ thay d6i dinh dang thai gian.

L4

Oate and Time Settinsg

Enter the date.

- 10 z01g
day mah th Year

(1

Enter the time.

Z0 41 41
hour minute second

L
C
Q
p
(9)
O
P>
Z
(7,)
G
O
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Z
Q®

Fress <Hextr to mowe to the next entry.

Oelete
Hccept Ezcape Diait Mext AM.-FPH

3.13. DISPLAY SETTINGS (CAI DAT HIEN THI)
Tinh néng nay cho phép ngudi dung thiét Iap hién thi frén man hinh.
Céc tuy chon:

L me 1 Tdng thoi gion dén nén sdng khi khéng sd dung

Tme .1 Gidm thai gian dén nén sang khi khong sé dung

i Decrease |

D6 sdng den nén c6 thé thay déi béng phim /A va ).

. , . o o —
C6 8 mic cusng do, tr O dén 7. (-l
<
Di=splay Settings gE
Uze UpsDown kews to adijust Backliaght. '(D
0
I
cC
Backlight: 3 oEE
Backlight OM for: 15 minutes
Time Time
| Escaps Increase|Decrease

Maét bdng mau sé ducc hién thi & trung tém dé givp ngusi dung chon dé sdng phu hap.
Khi den nén tat, nhdn mot phim bét ky sé kich hoat lai dén nén.
Thai gian thiét lap dén nén la 1 dén 60 phut. D& vé higu héa tinh nang nay, chon "Off".




3.14. BEEPER (AM BAO)

Tuy chon: On hodic Off
Néu dugc kich hoat (on) mdy sé phat am bdo khi chuén dé xong, khi &n phim hogc khi

xudt hién 16i.

BEEF‘EI’“

U DUNG
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Select the aoption.

~
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3.15. NGON NGU

Tuy chon: English, Espaiiol, Portugués, Francais

Set Language

Select the language.

Eng1izh
Espanol
Fortugués

(D Francais
Z

>

I

O

Z

().

E:) Seglect | Escape
>

)

|_




3.16. CALIBRATION CHECK (KIEM TRA HIEU CHUAN)

Tinh ndng nay gitp ngusi dung kiém fra finh frang cda dién cyc.

Calibration Check

L4

Connect calibration key to BHC connector.
Use accurate multimeter to check the
mll UA accuracy.

M=azured: 225|:| mU

Inmpozed Current: 15 JJH

Uze "Up" and "Down' to modify the
current.

(1

- -
C
Q
p
(9)
O
P>
Z
(7,)
G
O
-C
Z
Q®

| Ezcape | | |

mV déu vao va cusng dé dong dién phan cyc cia dién cyc sé dusc kiém tra bdng thiét bj
hiéu chudn HI900941 va mdy mV,/pA da ndng (khéng bao gém).

Ngdt két néi dién cuc KF, réi géin HI900941 vao mdy qua cdng BNC.

Pé kiém tra mV ddu vao:

Chuyén mdy do da ndng vé ché dé mV mode.

Nhan nit dd trén thiét bi hiéu chudn.

K&t ndi jack cam banana trén thiét bj hiéu chudn vao mdy do da ndng mV.

Dung phim /a\ va v/ dé thay d&i cusng dé dong dién.

Gid tri mV trén mdy chudn dé va trén mdy do da néing mV khéng duac léch qud 2%.

Dé kiém tra pA dau vao:

~

Chuyén mdy do da ndng vé ché dé pA mode.

Nhan nit dd trén thiét bi hiéu chudn.

K&t ndi jack cam banana trén thiét bj hiéu chudn vao mdy do da ndng mV.

Gid tri uA trén mdy do da ndng va trén mdy chudn dé nén tuong ducng nhau.
3.17. RESET TO DEFAULT SETTINGS (PHUC HOI DU LIEU VE BAN DAU)

Luu y: Toy chon nay sé xéa hét théng tin cda ngudi dung trong mdy.

ONNHD NOHD ANL

Confirm Reset

Are wou sure wou want to reset the
titrator to manufacturer settings?

Thi=z will delete all user methods
and reports.

Reset Ezcape
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3.18. OPTIMIZE MEMORY SPACE (TOI UU HOA DUNG LUGNG BO NHO)
Tinh nang nay sé gidp ngusi dung don dep di liéu cda may, gidp thiét bi hoat dong hiéu

qud hon. Nhdn | acen {161 khéi dong lai may. Khéng ngdt két néi ngudn dién trong suét

qua frinh.

Dptimize Nemury Space

This option is used in order to clean up
the memory space.

Fleasze enzure the power iz not
diszconnected during this operation.

Accept Ezcape

3.19. UPDATE SOFTWARE (CAP NHAT PHAN MEM)
Man hinh nay cho phép ngusi ding cdp nhat phdn mém qua USB.

lepdate Software

Current version: HIZZ23 wi.0oo

Hew wversion: HIZZ3 wi.0ol

Are wou sure You want to update the
current sof tware with the new wersion?

Accept Escape Refresh

Thao téc nhu sau:
* Sao chép thu myc "Setup933” vao USB.
* Cém USB vao mdy chudn dé.
* Voo General Options, chon Update Software. Mdy sé hién thi phién bdn hién tai

va phién bdn mai.

n&i va khai déng lai may.



4. PHUONG PHAP CHUAN DO

Phuong phdp chuén dé bao gém tét cd céc thdng s& cén thiét cho mét phép chudn dé.
Mday chudn dé cung cép cdc phuong phdp tiéu chudn, cdc phusng phdp nay dusc phat
trién bai Hanna Instruments va cé thé dugc st dung dé tao céc phuong phdp méi theo yéu
cdu cla ngudi dung.

Phuong phdp tiéu chuén va phuong phdp ngusi dung cé thé duge néng cdp, luu trd hodic
xéa bang cdch két néi may chudn dé véi may tinh bdng phdn mém HI?00 PC hodc USB.

4.1. LUA CHON PHUONG PHAP

Dé lya chon phuong phdp, nhén | $5 "t 1 man hinh chinh. Danh séch cée phuong phép

cé sén sé dugc hién thi.

Titration Methods MPDEA

Select the method to be actiwvated.

HIZO0O1lEH Smg.-mL Stdz weswater std
HIZOOZEH zZmg.-mL Stdz wswater =std
HIZ0OZEHM 1mg-swmL Stdz w-water =td
HIZO11EH Smg-mL Stdz westartrate

HIZ101EH
HIZ10EZEHN
HIS103EN
HIZ104EH

Maisture in
Moiszture in
Moisture in

Surface Moisture - Sugar

Moisture in

folsture
Moisture in

Oairy Cream
Milk

Honew
Cooking Qi1

Margarine

HIZ10%EH Moisture in Mawonnaise
HIZ2ZO1EH Moisture in Shampoo
HIZEOZEM Moisture in Hand Cream
Hew Reset to Faae Fage
eleck Me thod Default Ug Down

Trén man hinh Titration Methods, c6 thé xem danh sdch cia céc phuong phdp cé sdn
(Standard va User method).

man hinh chinh.

15:54:04 Mow 19, z0d12

Moisture in Butter

Titrant:
Last Standardization:

Composite 5
Mow 13, Z018 17:10

Air
Pump

General Select Method

Options Me thod Options Burette

4.2. STANDARD METHOD (PHUONG PHAP TIEU CHUAN)

Standard method la céc phuong phép théng dung duoc s dung trong phan tich.

Cdc théng s8 cla phuong phdp cé thé ducc thay déi bai ngusi dung (xem phan Method
Options).

Ngoai ra, Standard method c6 thé dugc st dung dé tao ra cdc phuong phdp méi.
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4.2.1. NANG CAP STANDARD METHODS
Dé néng cdp mdy chudn dé véi nhiing Standard method mdi, lam nhu sau:
Néu s& dung USB:

* C3m USB vao cdng USB, ndm bén phdi cia mdy chudn do.

o Nhdn { Sty man hinh chinh.
* Nhdn phim /a\ va v/, chon Restore tu toy chon USB Storage Device va nhén Select

St dung phim << va (>, tim “Standard method files”. Danh sdch cde Standard
method cé sén duac hién thi.

S thogc! & 1dé nang cdp bo chudn dé véi céc Standard method.

[ ]
Z
o
Qo
>
O
=N
3

~

* Nhan { eseepe | d€ quay lai man hinh General Options.

Néu s& dung PC:
B& chudin dd cé thé dugc néng cdp véi cde Standard method tiy PC khi st dung phén mém
HI?00 (xem phan General Options).

4.2.2. XOA STANDARD METHODS
Cé thé xéa cdc Standard method khéng can thiét khéi bd chudn dé theo quy frinh:

Tu man hinh General Options:

* SU dung phim << va [>>, tim “Standard method files”. Danh sdch cde Standard

method cé sén ducc hién thi.

~

* Nhén | esse | d€ quay lai man hinh General Options.
Tu PC:
Céc Standard method c6 thé dugc xéa khai bé chuén dé bdng phdn mém HI?00 (xem

phan General Options).

4.2.3. KHOI PHUC STANDARD METHODS VE CAI DAT NHA MAY
Ban cé thé khai phuc cac Standard method vé cai dat méc dinh ban déu bang céch chon

Confirmation of Feset Method

Are wou sure wod want to reset selected
method to default?

Reset Ezcape




4.3. USER METHODS (PHUGNG PHAP NGUGI DUNG)

Nhing phuong phdp nay duac tao ra bdi ngusi dung (bdng céch sta déi cdc Standard
mefhod).

User method cé thé ducc phdt trién dé phu hop véi yéu céu cia ngusi dung. Tat cd céc
théng s6 cla phuong phdp cé thé ducc chinh sta bai ngusi dung.

4.3.1. TAO USER METHODS

Pé tao mot User method méi tir Standard method hodic tr mét User method bat ki fruéc
do, lam nhu sau:

e Nhan | gt t& man hinh chinh.

i Method

Titration Methods [ LIET

Select the method to be actiwvated.

HIZOOZEM dimgsmL Stdz wowater std
HIZO11EM SmasmL Stdz wotartrate
HIZ101EH HMoisture in Dairy Cream
HIZ10ZEM Moisture in Milk
HIZ103EM Moisture in Hohnew
HIZ104EH Surface Moisture - Sugar
HIZ105EM HMoisture in Cooking 011
HIZ10&6EM Moisture in Butter
HIZ107EN Moisture in Margarine
HIZ102EHM Moisture in Mavonnaise
HIZZ01EH HMoizture in Shampoo
HIZZO0ZEM HMoisture in Hand Cream
HIZZ01EM Solwvent we Smg-mbL 1-comp

coapy ot Molsture 10 Maya

Hew Faae Fage
----------- Hethod | DElete Up Down

Luu y: S6 luong phuong phdp cai ddit trén mdy chudn dé cé gidi han. Mdy chuén dé ¢
thé chia 100 phuong phdp (bao gém Standard method va User method). Khi dat dén gidi
han, mét théng bdo sé duac hién thi.

4.3.2. XOA USER METHODS

DE xdéa User method, nhéin {344 1 man hinh chinh. Chon phuong phdp muén xéa va

nhdn | oesee 1. Man hinh hién thi théng bdo dé xdc nhén lai. Nhan | oeee | d€ xda, hodic

nhan { escape | néU khong xda.

Confirmation of Method Oeletion

Are wou sure woud want to delete the
selected method?

capy aof HMoiszture in Mavo

Oelete Ezcape
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4.4. VIEW/MODIFY METHOD (XEM/CHINH SUA PHUONG PHAP)

View « Moadify Method

Id: USEROO003 Modified: Apr 02, 2019 05:41
Select the option to be modified.

U DUNG

?

(7]
iETTE=H copt of [ i
Z Method Rewision: 1.0
Twpe: Sample Analysis
“‘I Predispensing Amount: Mane
c: Pre-Analyszisz Stir Time: 10 Sec
Stirring Speed: S00 EFPH
(D Stirbar Twpe: Mediam
Orift Entry: Automatic
Z Soluent: Methanol
Sample Parameters:
"o Titrant: Composite 5
:) Control Parameters:
Termination Paramesters:
I Result Unit: e
Select | Escape | Jrint |

Sawving [Method

Select a meny option.

A

"Ezcape' - exits without sawving method.

Select Ezcape
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4.5. METHOD OPTIONS (TUY CHON PHUONG PHAP)
Luu y: Chi cé mét sé tuy chon cé thé thay déi duac trong Standard method.

4.5.1. METHOD NAME (TEN PHUONG PHAP)
Tuy chon: 24 ky ty

L4

Method Mame

Select the hishlighted letter by uszinsg
the arrow keys then press <Enter:.
Select the empty field for a space.
Press <Accept® to sawe the entire name.

MECDEFOGHTIJETLH

HMOFPQRESTUUWRY 2

abcdefahidk1lm

nop 9K s %t 0w WY 9
A EACEEETTI HDGI

[ O T T T = I

E A S T« T« T T = N R (O O WA

012324562897 %= .
T L S N A B

W [

ONMA NS NYa ONONH

w
=
m
e

Cursar
Right

Cursar
Left

Oelete
Letter

Accept | Ezcape

4.5.2. METHOD REVISION (PHIEN BAN PHUGNG PHAP)
Tuy chon: 3 ky ty

Method Reuvision

Select the hishlighted letter by uzing

the arrow kews then press <Enter:.

Select the empty field for a space.

The revizion string format is "HK.H".
mMEBCDEFGHTIGJETLH
HOFODRSTUUNXYZ
abcdefahkiijk 1 m
nopr s &t 0w W xH Y
f A EACEEET I AD
[ A T T - T~ I o -

i diAd d o 400 0up i
012345672897 # =%
T S I S B A
I
N1l
Oelete Cursar Curszor
Accept | Escape | | -iion Left Right
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4.5.3. METHOD TYPE (PHAN LOAI PHUONG PHAP)
Tuy chon: Sample Analysis (Phén tich m@u) hodc Titrant Standardization (Chudn
héa chét chuén)

Method Tvee

Choose the method application type.

U DUNG

?

Sample ANalusis
Titrant Standardization
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4.5.4, PREDISPENSING AMOUNT (BOM TRUGC MOT LUGNG CHAT
CHUAN)

Tuy chon: 0% dén 90%

Néu biét ham lugng nudc gén ding cla méu, cé thé rit ngdn thai gian chudn dé bdng
cach thém mét lusng én chédt chudn khi bét dau.

Predispensing FAmount

Enter the percentasgse of tifrant volume
that will be predispensed.

A

P

PHUONG PHAP CHUAN PO

Low Limit: a -
High Limit: 90 «

O=lete
Digit

| Ezcape

Dé tdt tinh nding nary nhép gid fri bom truse la 0%.




4.5.5. PRE-ANALYSIS STIR TIME (THOI GIAN KHUAY TRUGC CHUAN D)
Tuy chon: 0 dén 1000 gidy

Dé& trdnh két qué sai hodic khong ding diém cudi, mdu phdi dugc hda tan hoan toan frong
dung méi trudc khi bat dau chuén deé.

Sau khi méu dugc thém vao céc chudn do, may chudn dé sé khudy trong khodng thai gian
duoc cai dat trudce khi chét chudn dé duoc thém vao.

L4

Fre-Analysis Stir Time

Enter the initial mixinag time prior to
the start of the titration.

(1

IS TN =cconds

9NNA NS NYd ONONH

Low Limit: 0 seconds
High Limit: 1000 seconds

Oelete
Accept Ezcape Digit

4.5.6. STIRRER SPEED (TOC DO KHUAY)
Tuy chon: 200 dén 2000 RPM

Stirrina Sepeed

Enter the zpeed of the =tirrer during
the titration.

I R

Low Limit: 200 RPH
High Limit: Z000 RFH

Oelete
AcCceEpt Ezcare Digit

May khudy sé& duy i hoat déng khi phuong phdp dugc kich hoat. Khi may khudy dang
chay, t6¢ dé cé thé duoc diéu chinh bat i luc ndo bdng cdch st dung phim /a\ va (v/.
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4.5.7. STIRBAR TYPE (LOAI CA TU)
Tuy chon: 10 ky ty

(V) Stirbar Twvre
:: Select the highlighted letfter by using
:- the arrow kevs then press <Enter:.
c: Select the empty fi=ld for a space.
Press {Accept? to =sawve the =tirbar type.
S | MECDEFGHTIJEKLH
(7,) HOFPORSTUUWRYZ
abcdefahijgk 1m
:: nop3r st Uy W=y Z
B A A CEEET I AODG
¢ O 0 0D A4 & BCoe & e
c: idd b A a8 000 p i
0122456 2 892 # %
P S A A
(O] N
Z [ [fled1um
‘O
Oelete Cur=zor Cur=zor
= Accept | Escare | [ctter Left | Right

4.5.8. DRIFT ENTRY (NHAP GIA TRI DRIFT RATE)
Tuy chon: Automatic (Ty déng) hodic User (Tuy chinh)

Orift Entrw

Choose the drift entry mode.

AUtomatic
User

A

Automatic:  Dirift rate sé& dugc tinh todn ty déng sau qud trinh trudc chudn dé.
User:  Drift rate dugc cai déit gid tri c& dinh (bdi ngusi dung). Ngusi dung sé nhap gid
fri Drift rate uéc lugng. Qud trinh phén tich gid tri Drift rate sé& dugc bd qua.

o
QA
Z
(\(<
>
I
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’

Hdser Orift Ualue

Enter the backaround drift walus for final
result correction.

PHUONG PH

-l Locnin

Low Limit: 0.0 pa-smin
High Limit: 10.0 posmin

O=lete
Digit

| Ezcape




4.5.9. SOLVENT NAME (TEN DUNG MOI)
Tuy chon:15 ky tv.

Soluent Mame T
Select the hishlighted letter by uszinsg c‘
the arrow kews then press <Enter’. CJ}
Select the empty field for a space. ::
Prezs {Accept?r to sawve the entire name.
MmMeBCDEFGHTIGJETLH G)
HOPFPOQRERSTUUWEYZ
abcdefaohidjki1lm w )
nop 9P 5 & 0w w = u sz :’N
B A BB CEEET I AHDOG
I T T 2
i didd G a4 0 ddup i
01234562897 # =% (7,)
T S I S IR A
R S c:“
[ [§l= th c,
Oelete Cursar Curszor
Accept | Escape | Letter Left | Right GZ)

4.5.10. SAMPLE PARAMETERS (THONG SO MAU TRONG SAMPLE
ANALYSIS)

Man hinh nay cho phép ngusi ding tao cdc théng s6 cda mau phan tich.

Sample FParameters

Select the option to be modified.

sample Ueterm. .

Sample Mame: Eutter
Sample Size: 0.7500 g
External Solwent Size: 40,0000 g
External Solwvent Conc.: O.04i00 =
Dizsoluted Sample Size! Z.0000 g

-
X

()

Q

Z

Select | Ezcape | | | O

= O

4.5.10.1. SAMPLE DETERMINATION (LOAI MAU) §
Tuy chon: Normal (Mdu théng thudng), External Extraction (Mdu chiét xudt bén ©
ngodi), External Dissolution (Mu hoa tan hoa bén ngoai) (:E
Sample letermination EE%

Select the zample determination mode. ;:

v

Mormal ‘()’

External Extraction
HEErnal

Select Ezcape
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Normal: Viéc phan tich dugc thyc hién bdng cdch chudn db tryc ti€p méu. Mau hoa tan
trong dung méi hodc dugc phén chia véi sy phédn bé déng nhét cia nudce.

External extraction: MGau khdng tan trong dung méi, can chiét xuat nudc bén ngoai.
External dissolution: Mdau c6 ham luong nudc rét cao, nudc phén bé khéng déng nhét
hodc chdm hoa tan. M&u ducc hoa fan riéng biét bén ngoai va sau dé mét luong nho
dung méi dugc dem di chuén da.

Xem phan Optimization dé biét chi fiét.

4.5.10.1.1. NOMAL [MAU THONG THUONG)

Sample FParameters
Select the option to be modified.
Sample Hame: Mavonnhaise
Sample Tvpe: Maz=
Sample Size: 0.7500 g
Select Escape

Sample Name (Tén méau
Toy chon: 15 ky ty

Sample Mame

Select the highlighted letter by usinsg

the arrow keys then press <Enter:.

S5elect the empty field for a space.

Press <{Accept®> to save the sample name.
MEBCDEFGHTIJELH
HOFPORSTUUWUNWNXEYZ
abcdefahijk1m
nop3r s &t Uy wx Yz
H A A CEEET I RDC
[ A W = R~ - T Y e O -2 -

i dfA b A d a0 udp g
01224567 89« #35
P S N A B
oo ko
| flavonnalise |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pio. Lefr Right




Sample Type (Phan loai)
Tuy chon: Mass (Khéi lugng), Volume (Thé tich), Pieces (Sé mdnh).

Sample Tyvee T

C

Choose the sample amount twpe. C)?
Mss= .|

Ualume Z

Pieces Q

O

P>

Z

(73]

C

O

-C

SElect | Ezcape | | Z

@

Sample Size (Kich thusc méu)
Tuy chon: 0.0010 dén 100.0000 g, 0.0010 dén 100.0000 mL, 1 dén 100 mdnh

Sample Size

Enter the sample =size in current unit.

Low Limit: 0.0010 g
High Limit: d100.0000 g
Oelete
ACCERE Ezcare Digit

Sample Size

Enter the sample =size in current unit.
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Low Limit: 1 pcs=
High Limit: 100 pc=

Oelete
ACCERE Ezcare Digit




Sample Density (Ty trong méu 1dng theo thé tich)
Tuy chon: 0.200 dén 3.000 g/ mL

Sample Oensity

Enter the walue of sample density.

?

U DUNG

I ol

~
-~

NG DAN S

Low Limit: 0.200 g.-wmbL
High Limit: 3.000 gsmL
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Oelete
Digit

| Ezcape

4.510.1.2. EXTERNAL EXTRACTION (MAU CHIET XUAT BEN NGOAI

Sample Parameters
Select the option to be modified.
Sample Determ.: HEraction
Sample Hame! Mayonnhaise
Sample Size: 0.7300 g
External Solwvent Size! 40,0000 g
External 5S5olwent Conc.: O.0100 =
Extracted Sample Size: 1.0000 g
¢ .
SElect Ezcape

Sample Name (Tén méu
Tuy chon: 15 ky ty

o
QA
Z
(\(<
>
I
O
o.
<

\-
Sample Mame
T F
Select the highlighted letter by usinsg
(D the arrow kews then press {Enter’.
S5elect the empty field for a space.

Z Fress {Acceptlr to sawve the sample name.
t:) MEBCDEFGHTIJELH
::) HOFPOQDRESTULUWNLEY Z

abecdefaoahidk1lm
I nopaqrss1tuwwsxyw:z
o 5B A A CEEET I ADG

[ T v T T R = R A

i dfA b A d a0 udp g

01224567 89« #35

P S N A B
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| flavonnalise |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pio. Lefr Right




Sample Size (Kich thusc méu)
Tuy chon: 0.0010 dén100.0000 g

Sample Size

Enter the sample =size in current unit.

Low Limit: 0.0010 g
High Limit: d100.0000 g

| Ezcape

Oelete
Digit

External Solvent Size (Kich thusc dung méi)
Tuy chon: 0.0010 dén 100.0000 g

External Soluent Size

Enter the size of the solwent used to
prepare the supernatant,

Low Limit: 0.0010 g
High Limit: d100.0000 g

Oelete
ACCERE Ezcare Digit

External Solvent Concentration (Néng dé dung méi)

Tuy chon: 0.0100 dén 100.0000 %

External Solwent Concentration

Enter the solwent concentration used to
prepare the supernatant,

Low Limit: 0.0100 =
High Limit: 100.0000

Oelete
Accert | Escare Diait
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Extracted Sample Size (Kich thusc mdu da dugc chiét xudt)
Tuy chon: 0.0010 dén 100.0000 g

Extracted Sample Size

Enter the extracted sample =ize used to
prepare the supernatant,

?

U DUNG
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Low Limit: 0.0010 g
High Limit: d100.0000 g

P e

HUO

Oelete
Digit

| Ezcape

4.510.1.3. EXTERNAL DISSOLUTION (MAU HOA TAN BEN NGOAI

Sample Parameters
Select the option to be modified.
sample Ueferm. s
Sample Hame! Mayonnhaise
Sample Size: 0.7300 g
External Solwvent Size! 40,0000 g
External 5S5olwent Conc.: O.0100 =
Oissoluted Sample Size: 1.0000 g
¢ .
Seleck E=zcape

Sample Name (Tén méu
Tuy chon: 15 ky ty

o
QA
Z
(\(<
>
I
O
o.
<

\-
Sample Mame
T F
Select the highlighted letter by usinsg
(D the arrow kews then press {Enter’.
S5elect the empty field for a space.

Z Fress {Acceptlr to sawve the sample name.
t:) MEBCDEFGHTIJELH
::) HOFPOQDRESTULUWNLEY Z

abecdefaoahidk1lm
I nopaqrss1tuwwsxyw:z
o 5B A A CEEET I ADG

[ T v T T R = R A

i dfA b A d a0 udp g

01224567 89« #35
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Oelete Cur=sar Cur=sar
Accept | Escape | | _pio. Lefr Right




Sample Size (Kich thusc méu)
Tuy chon: 0.0010 dén 100.0000 g

Sample Size

Enter the sample =size in current unit.

L4

(1

Low Limit: 0.0010 g
High Limit: d100.0000 g

ONMA NS NYa ONONH

Oelete
ACCERE Ezcare Digit

External Solvent Size (Kich thusc dung méi)
Tuy chon: 0.0010 dén 100.0000 g

External Soluent Size

Enter the size of the solwent used to
prepare the supernatant,

Low Limit: 0.0010 g
High Limit: d100.0000 g
Oelete
ACCERE Ezcare Digit

External Solvent Concentration (Néng dé dung méi)

Tuy chon: 0.0100 dén 100.0000 %

External Solwent Concentration

Enter the solwent concentration used to
prepare the supernatant,
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Low Limit: 0.0100 =
High Limit: 100.0000

Oelete
ACCERE Ezcare Digit




Dissoluted Sample Size (Kich thusc méu da dugc hoa tan)
Tuy chon: 0.0010 dén 100.0000 g

Oissoluted Sample Size

Enter the dissoluted sample =size used to
prepare the supernatant,

?

U DUNG
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Low Limit: 0.0010 g
High Limit: d100.0000 g
‘0
Oelete
2 ACCERE Ezcare Digit

4.5.11. STANDARD (TRONG TITRANT STANDARDIZATION )
Man hinh cho phép ngusi dung tao mét co s& di liéu chdt chudn va tuy chinh cdc tham

s6 lién quan.

Standard Oatabase

Select the KF =tandard fto be modified.

Liquid 1.0 ma-g
Liquid 0.1 mg-9
Sodium Tartrate

O
<L Water Content: 10. 0000
D Concentration Unit: Mg
Tupe: Ligquid by mas=
I Standard Density: 1.000 gsmbl
B Hew
% Select | Ezcape Edit Standard ODelete

’

i néu mudn s dyng tiéu chudn chdt chudn da chon cho phép chudn dé.
Inéu mudn quay lai man hinh View,/Modify Methods.

néu mudn chinh sta théng s6 chat chudn Karl Fischer.

néu mudn tao va thém chudn mdi vao di liéu chat chudn Karl Fischer

i n€u muén xdéa chét chudn Karl Fischer frong danh séch

PHUONG PH




Titrant standardization method cda Hanna duac thiét ké véi cde chét chudn cu thé. HI933
sé ty déng chon mét chat chudn thich hop khi phucng phap dugc chon. Né&u chét chuan
nay khéng cé trong co s& di liéu, mot tiéu chudn mdi sé duac tao ra.

KF Standard Options 8

>

Select the option to be modified. ::

....... —— a)
Tupe: Ligquid by mass

Concentration Unit: L=V t,

Water Content: 10. 0000 :,,,

(7,

{ ey

Select | Ezcape | | | Q

4.5.11.1. STANDARD NAME (TEN CHAT CHUA’N)
Tuy chon: 15 ky ty

Standard Mame

Select the hishlighted letter by uszing

the arrow keys then press <Enter:.

Select the empty field for a space.

Prez=s {Accept? to sawve the entire name.
MEBCDEFGHTIGJELH
HOPODRSTUUW®EY Z
abcdefahkhidik1m
nop 9K st 0w WYz
fAAEACEEETIHARDGC
[ A I T T T~ A = -

i dimdd o4 0 g 0up éi
01234562897 %=
O L I e A
I -
[ |
Oelete Curszaor Curszar
Accept | Escare | | cirer Left Right

4.511.2. STANDARD TYPE (PHAN LOAI CHAT CHU/&N)
Tuy chon: Solid by mass (khéi lugng chét rdn), Liquid by mass (khéi lugng chét 18ng),
hodic Liquid by volume (thé tich chdt 1dng).

Standard Tyre

&

Select the Karl Fischer standard type.

Solid by mass

>

OG NYNHD dYHd ONONHdJ

1
Ligquid by wolume

Select Ezcape




4.511.3. STARDARD CONCENTRATION UNIT (BON V| NONG pO)
Tuy chon: %[W /W], ppm, mg/g hodic mg/mL

Standard Concentration Unit

Select the standard concentration unit.

ZlWAW]

U DUNG
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4.5.11.4. WATER CONTENT (HAM LUONG NUOC)
Tuy chon: 0.0100 dén1000.0000 mg/g

Standard Concentration

Enter the standard concentration.

| L. DD R}

A

PHUONG PHAP CHUAN PO

Low Limit: 0.04100 wmg-g
High Limit: 1000.0000 mgsa
&%
O=lete
Accert | Escare Dicit




4.5.11.5. STANDARD SIZE (KICH THUOC CHAT CHUAN|

Tuy chon: 0.0010 dén 50.0000 g

S dyng ban phim s8 dé nhap s6 g hodic mL dugc si dung trong tiéu chudn chudn héa.
Khi b&t dau chuén héa mai, may chudn dé sé nhdc vé khai lusng hodic thé tich chat chudn
chinh xdc. Kich thusc chét chuén cé thé dugc 18y ty déng t can phan tich khi tinh néing
nay dugc bat.

L4

Standard Size

Enter the walue for standard zize.

(1

9NNA NS NYd ONONH

Low Limit: 0.0010 g
High Limit: S0.0000 g

Oelete
Accert | Escare Dicit

4.511.6. STANDARD DENSITY (TY TRONG CHAT CHUAN LONG)
Tuy chon: 0.200 dén 3.000 g/ mlL

Standard Odensity

Enter the walue of standard density.

I ol

Low Limit: 0.200 g-wmbL
High Limit: 3.000 g«smL

Delete
Accept Ezcape Digit
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4.5.12. TITRANT (CHAT CHUAN)
Ngusi dung cé thé truy cép vao co s& di liéu chét chudn Karl Fischer va tuy chinh céc
théng sé lién quan.

...............

Titrant Database

U DUNG

?

Select the KF titrant to be modified.

4]
Composite Z
Composzsite 1

~
-~

NG DAN S

Titrant Type! One-comp. (Ketones-Aldehyde)
Hoaminal Titrant Conc.: 5.0000 wmg-mL
Standardized Titrant Conc.: S5.0000 mg-mL
Date<Time: Mow 132, 0412 17:410

P e

Disabled

HUO

Titrant Age Eeminder:

Select

Ezcape

Edit

Hew
Titrant

Oelete

A

o
QA
Z
(\(<
>
I
O
o.
<

’

PHUONG PH

EF Titrant Options

Select the option to be modified.

1trant Hame! Lomposlte o
Titrant Type! One-comp. (KetonesAldehwde]
Hominal Titrant Conc. 5.0000 wma-mbL
Standardized Titrant Conc. S5.0000 masmb
Titrant Age Reminder: bDizabled

Select

Ezcape




4.5.12.1. TTITRANT NAME (TEN CHAT CHU&N)
Tuy chon: 15 ky ty

Titrant Mame T
Select the hishlighted letter by uzing c‘
the arrow kews then press <Enter’. C)}
Select the empty field for a space. ::
Prezs {Accept?r to sawve the entire name.
MECDEFGHTIJELH G)
HOPOQRERSTUUWEYZ
asbcdefahidijki1lm w )
nopr s &t 0w WY :,”
B A BB CEEET I AHDG
I T T 2
i didd d e 400 0up i
01234562897 # =% w
T S I S B A
O I [ el
uc ' o
Delete Cursor Curzor
Accept | Escape | Letter Left Right GZ)

4.512.2. TITRANT TYPE (PHAN LOAI CHAT CHU/&N)
Tuy chon: One-component, One-component (Ketone/Aldehyde), Two-components
(Methanol), Two-components (Ethanol) hodc Others

Titrant Tvee

Select the Karl Fischer titrant type.

Two-components, Methanol
Two-components, Ethanol
Others

Select E=zcape

4.5.12.3. NOMINAL TITRANT CONCENTRATION (NGNG pO CHAT CHU/&N)
Tuy chon: 0.0010 dén 20.0000 mg/mL

Mominal Titrant Conc.

&

Enter the nominal titrant concentration.

OG NYNHD dYHd ONONHdJ

>

L. ULILIL =R

Low Limit: 0.00410 mg-~mL
High Limit: Z0.0000 mosmbL

Delete
Accept Ezcape Digit




4.5.12.4. STARDARDIZED TITRANT CONCENTRATION (NONG DO CHAT
CHUAN TIEU CHUAN)

Standardized Titrant Conc.

Enter the standardized ftitrant conc.

U DUNG

?

[ . OODIL =Ryl

124

Low Limit: 4.0000 wmo-mbL
High Limit: &.0000 mgo-mb

NG DAN S

P e

HUO

Delete
ACCERE Escape Digit

4.5.12.5. TITRANT AGE REMINDER (NH/&C NHO TU6| THO CHAT CHUAaN)
Tuy chon: Off, 0 dén 31 ngay
Mat I&i nhdic s& xudt hién khi dén lic kiém tra néng dé chdt chudn hodc thay déi chat

chudn.

Titrant Aae Feminder

Enter the time allowed to elapse before
the standardization reminder appears.

days hour=s minutes
aa oo

O
<L
:) Fress <{Hextk to mowe to the next entry.
I
(@) ACCERT Escape %ﬁéﬁﬁf Mext
oo
‘<( 2 4 ~ P
T 4.5.13. CONTROL PARAMETER (KIEM SOAT THONG SO)
o. NN L LR N N - ~ TN ~ , 2 ~
o Ngusi dung cé thé truy céip va sia chira théng sé lién quan dén may chudn dé.
Z Control Parameters
::) Select the option to be modified.
I Start Mode: ;
o. Imposed Current: Z0 uA
Oozing Parameters!
Max Dosing Mode: Dizabled
Timed Increment: 1 =z=econd
End Foint Ualue: 180.0 ml)
Signal Averagina: 2 Readinas
Flow Rate: 10.0 mLrmin




4.5.13.1. START MODE
Tuy chon: Cautious hodc Normal

Start Mode

Select the KF titration start mode.

L4

(1

Cautious: B&t déu chudn dé vdi liéu 16i thi€u dé tranh qud diém cudi.

Select | Ezcape

L
C
Q
p
(9)
O
P>
Z
(7,)
G
O
-C
Z
Q®

Normal: B3t ddu chuéin dé véi gid tri liéu trung binh gita liéu t8i thi€u va liéu t6i da (nghia
& liéu téi thiéu 5 pl, liéu téi da 25 L, liéu déu tién sé la 15 pl).

4.5.13.2. IMPOSED CURRENT (CUONG DO DONG PIEN GIUA 2 PIN)

Tuy chon: 1 pA, 2 pA, 5 pA, 10 pA, 15 pA, 20 pA, 30 pA, or 40 pA

St dung phim /a\ va \v/ dé lua chon dong phén cyc dién cyc trong danh sach.

Inposed Current
Choosze the imposed current walue in UA.
1 unA
z uA )
R L
10 wh
15 u# 8
T
30 A
40 pA 2:
-
I
>
o
Select | Escape | | | 0
I
. As . eI SR e ia gia c
Luu y: Dong phdn cuc cao hon sé téng téc dé nhiém bén cia dién cuc va lam gidm dién >,
thé cia mau. Z
v,
.O,
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4.5.13.3. DOSING PARAMETERS (CAI BAT L|EU)
Tuy chon: 0.125 dén 4000 plL

Oosing Farameters

Enter the minimum and maximum dose.

PR oL - min Vol

40,000 pbL - max Ual

FPress <{Hextk to moue to the next entry.

O=lete
Digit

| Ezcape Mext |

4.5.13.4. MAX DOSING MODE (CHE PO LIEU TOI DA

Tuy chon: Disabled hodic Enabled

Khi bat ché dé nay, may chudn dé sé si dung thuat todn dinh lugng dém bdo chudn dé
nhanh han bdng céch thay déi ché dé dinh lugng néu mV & xa diém cuéi.

Thuét todn sé st dung liéu 18 da néu chénh léch gita gid tri mV va diém cudi cao hon 150
mV.

T&t ch& dé nay néu mudn chudn dé véi dé chinh xdc cao hon.

Max Oosinag [Mode

Select the option for max dosing mode.

Dizabled
tpsbled oo




4.513.5. TIME INCREMENT (BOM TUYEN TINH THEO THOI GIAN)
St dung phim /a\ va v/ d€ nhdp vaio khodng thai gian gita 2 1n xd chdt chudn 1t burette

Timed Increment

Choose the period for wait time up to the
next dose dispensing.

L4

-
S

0.5 d EE

. SeConads

i s=ecopd |

2 seconds o

4 d

3 szconds !Z>"
(7]
C
O
-C

gelectk Ezcape Z

@

4.5.13.6. END POINT VALUE (GIA TR DIEM CU6|)

Tuy chon: 5.0 dén 600.0 mV

S dung ban phim s8 dé nhap gid tri mV ma tai dé chudn dé dat dén diém tuong ducng
(diém cudi).

Gid tri nay cing ducc st dung dé xdc dinh thé tich thém vao trude chudn dé (pre-titration).

End Point Ualue

Enter the potential walue representing
the end point of the titration.

I )

Low Limit: S.0 mb)
High Limit: &00.0 ml)

Delete
Accept Ezcape Digit
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4.5.13.7. SINGNAL AVERAGING (GIA TRI TRUNG BINH]

Tuy chon: 1 dén10 két qud

May chuén dé sé I8y lan doc cuéi cung va dét né vao “moving window” véi céc lén doc
2, 3,... [ty thude vao tuy chon da chon). Trung binh cia cdc lan doc nay duac hién thi va
st dung dé tinh todn. Tinh trung binh nhiéu lén do gilp két qua chinh xdc hon khi tin hiéu
dién cuc bi nhiéu.

?

U DUNG

Neéu két qud ducc doc mét lan, tuy chon nay sé bj tdt.

Signal Averasing

~
-~

NG DAN S

Select the number of readinas to be
averaged.

Feading
Readinags=s
teadlhnas
Readinas
Eeadinas
Feadings
Readinags
Feadinas
Feadings
10 Readinags

.

S
XL

w00 O L e [

Select Ezcape

4.513.8. FLOW RATE (TOC PO DONG)
Tuy chon: 0.3 to 10.0 mL/min (burette 5 mL)

Luu y: Mdy chuan dé sé ty dong phdt hién thé tich burette va hién thi thé tich cho gisi han
trén mot cdch chinh xdc.

Flow Eate
Enter the titrant flow rate.
O
<L
:) mbLsmin
.|
I
O
oo
\<( Low Limit: 0.3 mL-min
High Limit: 10.0 mLsmin
I
oo
@) Accept | Escare ':'Deilgeitf
I
oo

Téc dé dong duac dét cho tét cd cde hoat déng cla burette.




4.5.14. TERMINATION PARAMETERS (THONG SO KET THUC CHUAN D)
Man hinh nay cho phép ngusi dung cai dét kiém sodt théng s8 lién quan dén qud trinh két
thic phép chuén dé.

Termination FParameters 8

>

Select the option to be modified. ::

aximum Durations 100 =Sed) Q
Maximum Titrant WUolume: 10,000 m

Termination Criterion: Eelative Drift tJ

Relative Drift: 7.0 parsmin :,,,

(7,

{ ey

Select | Ezcape | | | Q

4.514.1. MAXIMUM DURATION (THOI GIAN CHUAN PO 701 DA)

Tuy chon: 10 dén 3600 gidy

Néu khéng dat duac diém két thic chudn doé, phép chuan dé sé két thic sau thai gian t6i
da da ddt. Théng bdo 161 “Value Out of Range” sé xudt hién trén man hinh.

Maximum Ouration

Enter the time period after the titration
iz automatically stopped.

Y-l =cconds

Low Limit: 10 seconds
High Limit: 3600 seconds

Oelete
Digit

| Ezcape |
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4.514.2. MAXIMUM TITRANT VOLUME (THé TICH CHUAN DO i[e] PA)

Tuy chon: 0.100 dén 50.000 mL

Thé tich chudn db téi da ducc st dung phdi dugc cai dét theo két qud phan tich. Néu
khéng dat dugc diém cudi chudn dé, phép chudn dé sé ducc cham dut sau khi thé tich
chuén dé téi da dugc thém vao méu. Théng bdo 16i (“Limits Exceeded”) s& xudt hién trén

man hinh.

Maximum Titrant Wolume

Enter the maximum titrant wvolume to be
dizpenszed.

[ 0. UICICIC T

Low Limit: 0.400 mbL
High Limit: S0.000 wmL

Oelete
Accert | Escare Dicit

4.514.3. TERMINATION CRITERION (TIEU CHI KET THUC CHUAN PpO)
Tuy chon: mV End Point, Absolute Drift hodc Relative Drift

Termination Criterion

Select tiftration termination criterion.

mt) End Foint

Absolute Drift
-1+ &

mV End Point: Chudn do két thuc khi dién thé vén ndm dudi gid tri diém cudi dugc ddt
trong mét khodng thai gian xdéc dinh.

Absolute Drift: Chuan dé két thuc khi gid tri drift thyc t&€ nhd han gid tri drift tuyét d&i duac
xdc dinh trudc.

Relative Drift: Chudn dé két thic khi gia frj drift thyc 1€ nhé hon t6ng gita gid fri drift ban
déu va gid tri drift tuong déi dusc xdc dinh trusce.



4.514.4. END POINT STABILITY TIME (THOI GIAN ON BINH DIEM CU6|)

Tuy chon: 1dén 30 gidy

Dién thé phdi dugc duy i dudi gid tri diém cudi dé cai dat frong mét khodng thai gian cy
thé.

End FPoint Stability Time

L4

Enter the time period neceszary to
validate the titration end point.

N -cconds

(1

Low Limit: 1 seconds
High Limit: 30 seconds

9NNA NS NYd ONONH

Oelete
Accept Ezcape Digit

4.514.5. ABSOLUTE DRIFT (GIA TR| DRIFT RATE TUYET Dé”
Tuy chon: 0.0 dén 40.0 pg/min

Ab=clute Orift

Enter the drift walue to be used by the
termination criterion.

=P LSomin

Low Limit: 0.0 pg~<min
High Limit: 40.0 pg-min
Oelete

Accept | Escape Diait |

4.5.14.6. RELATIVE DRIFT (GIA TR| DRIFT RATE TUONG Dé”
Tuy chon: 0.0 dén 40.0 pg/min

Felative Orift

&

Enter the drift walue to be uszed by the
termination criterion.
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=P Lo min

Low Limit: 0.0 pgsmin
High Limit: 40.0 pgrsmin

Oelete
AcCcept Ezcape Digit
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4.5.15. RESULT UNIT (DON VI)
Toy chon: %, ppm, mg/g, pg/g, mg, ug, mg/mlL hodc pg/mlL

Fesult Unit

Select the unit for vour results.

P
PPMm

Mo .9

IRL= =]

ug=]

ug
ma . mb

e mb

4.5.16. SIGNIFICANT FIGURES (CHU SO CO NGHIA)
Tuy chon: Two (XX), Three (XXX), Four (XXXX) hodc Five (XXXXX)
Tuy chon nay cho phép thiét Iap dinh dang hién thi cho két qud chudn dé cudi cung.

Select | Ezcape

Significant Figures

Choose the format for wour result,

B

HEE

HEEE

F

Select Ezcape

4.6. MAY IN
DE& in théng s8 phuong phdp, nhén { ¥4 1y man hinh chinh.

Néu khéng cé mdy in ndo dugc kéf néi véi & cam chuyén dung hodic néu mdy in ngoai
tuyén, théng bdo 16i sé xudt hién trén man hinh (xem phén Connecting a Printer, dé biét

chi i&t vé cach két néi may in véi mdy chuén dé).



5. CHE PO CHUAN PO
5.1. IDLE MODE

Dau fién mdy chuén dé chuyén sang ché dé Idle mode khi may dugc bét. Tat cd céc tinh
ndng va cai dat phén mém cia HI9?33 c6 thé duac truy cap ti ché dé nay. Bao gom tét
cd cdc théng s8 phuang phdp cé thé diéu chinh bai ngusi dung, hé théng xt ly dung méi,
fruyén tép, kiém tra hiéu chudn, nang cdp phan mém, tuy chon giao dién véi PC va phy
kién ciing nhu toy chon burette.

2 A P ~ N N ~ tart
DE truy cdp menu chuan dé (Man hinh Process) nhan .

15:54:04 Mow 19, z0d12

Moisture in Butter

Titrant: Composite 5
Last Standardization: Mow 13, E018 17:10

Air

General Select Method
i Pump

Options Me thod Options Burette

Chudn dé (Sample Analysis hodc Titrant Standardization) dugc thyc hién véi phuong phdp
da chon.
Ddm bdo réng phuong phdp da chon dugc tuy chinh phu hop véi céc chi tiét cy thé cla
Ung dung.
Trudc khi thyc hién chudn dé, hay dém bdo rdng cdc diéu kién sau dusc dap ung:
* T&t cd cdce hé thdng kém theo (vi dy: hé théng dung méi) dugce I3p rdp ding céch.
* Luong dung méi phu hop cé trong céc (gita cdc vach téi thiéu va 16i da) dé coé dé
l&ip t6t nhat.
Cdc giai doan trung gian sau dugc thyc hién ty déng trusc khi bdt ddu chudn da:
* Solvent pre-titration (Dung méi cda qud trinh truéc chudn dg).
* Drift analysis (khi chon Automatic Determination Entry)
Khi qud trinh phan tich gid tri drifr k&t thic, mdy chuan dé chuyén sang ché dé chs Standby
Loc nay, cé thé bét dau chudn dé.
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5.2. PRE-TITRATION (CHUAN P& TRUGC)

Trong qud frinh nay, nudc du trén bé mdit bén trong cda binh chudn dé, nudc cé trong
khéng khi bi cudn vao va mét luong nhé nudc t dung méi dusc loai bo.

The HI933 phdn Ung v&i nudc du bding cach thém chét chuén dé cho dén khi dat dugc
dién thé diém cuéi cy thé. Cai ddit nay duac lien két véi phuong phdp dé chon. Sau khi thé
dién cyc da 6n dinh, thiét bi chuan dé chuyén sang giai doan Drift Analysis.

Khi b&t ddu Pre-titration, mdy khudy sé& ty déng ducc bét va ngusi dung khéng thé thay déi
phuong phdp dé chon hodc truy cdp cdéc théng sé cla phuong phdp.

15:19:29 Dec 07, Z012 TEDSA
Stdz Smogr-mbl wes water S5td

‘re—l1tration

Drift Analysis %ﬁ]
Last Doze: ~ Standby
0.13 oL Titrant Stdz.
EFH
8. enl 800 900

Elapsed Time: 00:0Z
Uolume Deliwvered

ml)
17%.4 1.915 mL

Suspend Stop

Luu y NEu qud trinh nay kéo dai han 30 phdt, mdy chudn dé sé chuyén sang ché dé Idle
mode. C6 thé da xdy ra I6i trong hé théng chudn dé (binh khéng ducc ddy kin ding
cdch, chét chuén d6 sai hodic thiéu, dién cuc khéng dugc két néi hodic kém, v.v.).

Kiém tra hé théng va bdt déu lai qud trinh Pre-titration.

5.3. DRIFT ANALYSIS (KHI CHON AUTOMATIC DETERMINATION ENTRY)

O ché dé nay, HI933 1ién hanh phan tich frong mét phit dé xdc dinh luong hoi ém o
7 vao binh chudn doé ti khi quyén. Mdic du binh chudn dé dugc day kin, nudc vén sé
thdm vao bén trong. Luang nudc di chuyén vao binh trén mét don vi thai gian dugc goi
la Background drift rate hodic Drift rate. Drift rate dugc xdc dinh bdng cdach theo déi s6
lugng liéu 16t nhé, lién 1iép cia chét chudn dé can thiét dé duy ti dé "khd” cia dung méi
frong thai gian mét phut. T6c dd nudc 1o rf vao binh sau d6 dugc HI933 tinh todn va dua
ra bang don vi pg,/phut.



HI933 sé& ty déng tru gid tri Drift rate khai két qud chudn dé. Biéu nay rét quan trong déi
v&i d6 chinh xdc cla cdc mau c6 ham luong nudc thap, trong do lugng nudc bi 16 i vao
binh chudn dé la mét phén déng ké cla t8ng luang nuéc dugc chuén dé trong qud trinh

phadn tich.

15:19:50 Dec 07, 20412 IFNSA
Stdz Smosmbl ws water S5td
Fre-Titration

IF1Ft ARSlY=]s %ﬁ1
Lazt Dose: _ Standby
0.50 ul Titrant Stdz.
|
.z -
EFHM
200, 200
Drift
ml) Fre-Titr. Uol. [ug-mind
1/9.5 1.915 mL 10.%
Select Method
Me thod Options Stop

Khi dinh mdy chuén dé chuyén sang ché& dé chs Standby.Trong qud trinh phén tich gid
tri Drift rate, néu hé théng khang thé duy tri do khé cla binh chudn d6, mdy chudn dé sé
quay lai qud trinh Pre-titration.
Luu y: Néu nhdp gid ti Drift rate dugc cai dét la Manual Entry, qud trinh phén tich gid fri
Drift rate sé bi bé qua. i
5.4. STANDBY (CHE DO CHO)
Sau khi gid tri Drift rate da duoc xde dinh, HI933 chuyén sang ché dé Chs Standby. O
ché& dé nay do6 khé cla binh chudn d6 dugc duy tr, lién tyuc dugc theo déi va cap nhét.
Ty ché& do Chs Standby cé thé bat dau phan tich méu, chuén héa chét chudn hodce ghi gia
tri Drift rate cing nhu lya chon phuong phdp, tuy chinh céc théng sé phuong phdp va céc
tuy chon chung (chi véi ban phim ngodi, bdng cdch nhdn <<Home>>).
Sau khi hoan thanh céc thiét lap ban ddu va trude khi chudn dé hodc chudn hoa lan dau
tién, gid trj Drift rate phéi dugc dé yén & ché dé Chs Standby trong 45 phit. Diéu nay dém
bdo rdng gid tri Drift rate &n dinh va phdn énh t6c dé thyc t& ma hai nuéc di vao trong
binh chudn d&. Sy én dinh c6 thé duac xdc dinh béng cdch kiém tra gid tri Drift rate so véi
dudng cong thai gian (truy cdp tr ché do Chs Standby). Trong thai gian nay, néu gid i
Drift rate tr& nén khéng 8n dinh, mdy chuéin dé sé chuyén vé ché dé Drift Analysis.
15:22:31 Dec 07, 2018
Stdz omgsml ws water Std

Fre-Titration
Orift Analwsis
Last Dose: = tandb
0.17 pL Titrant Stdz.
I
pf
EFH
Fress 200, 300
Stdz. Titrant.
then add s=tandard
Orift
it Fre-Titr. WUol. [ugsmind
180.4 1.915 mL 3.1

Uiew Select Method Start Std=z.
Graph Me thod Options Loa Titrant
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5.5. SAMPLE ANALYSIS (PHAN TiCH MAU)

Trong ché dé Cha Standby, nhén Sam”'e

Luu y: Néu gid tri Drift rate bdng O, mét théng bdo cdnh bdo xudt hién dé théng béo cho
ngudi dung rdng cé thuSc thr bén trong hé théng.

U DUNG

11:42:59 Jan 07, Z019 IFDEA
Moisture in Cooking Oil
o
Fre-Titration
v Orift Analwsis rﬁﬂ
Z Lazt Dose: EEETEELT
o.00 ol Sample Analwsis
14 !
3 -
EFH
(D Press Q00 300
Sample Analysis,
Z then add sample
‘O
o | Orift
ml) Fre-Titr. Uol. [ug-mind
m 179.5 0.002 ml
Uiew Select Method Start Sample
Graph Me thod Options Loa Analysis

gid tri cao hon.

Add Samele

Please add the sample and enter the
sample size.

Estimated Conc. 1.000 z

Sample Size

Optimal Limits
Low Limit: 0.15 g
High Limit: D0.35 3

Fress <5tart Analysis* to start the
sample analysis.

Start Oelete

Digit

Mext

Ezcape

Neéu cén, hay cdp nhét néng dé udc tinh. Gid tri nay dusc st dung dé xdc dinh thé tich

truse chuén dé. Céc gidi han t6i uu s& dugc cdp nhat dya frén gid tri nay.

Thuc hién theo cdc budc dudi day dé thém mau vao binh chuan dé va xdc dinh kich thusc

mau.

5.5.1. SAMPLE SIZE (KiCH THUGC MAU)

5.5.1.1. MANUAL ENTRY (NHAP THU CONG)

5.5.1.1.1. SAMPLE SIZE BY MASS (KICH THUOC MAU THEO KHO LUONG)

1) Cén khéiluong cia méu trong thuyén cén hodc 8ng tiém.

2) Thdo phich cdm méu khdi binh chuén dé hodic dua kim tiém qua vach ngdin.

3) Nhanh chéng thém méu qua céng hodc qua véch ngan. Chu y khéng dé méu dinh
trén dién cuc hodc thanh binh .




4) Bay phich cdm méu hodc rit 6ng tiém ra khai vach ngdin.

5) Xac dinh khéi luong cla thuyén cén hodic éng tiém réng.

6) Tinh khéi lugng cla mdu ducc thém vao (lay khéi lugng cla thuyén can chia mau tru
kh&i luong cla thuyén cén hodc &ng tiém réng).

7) Nhap khéi lugng tinh todn cia méu.

5.51.1.2. SAMPLE SIZE BY VOLUME (KICH THUGOC MAU THEO THE TiCH)

1) G&n mét kim dai (khodng 6 cm dé kiém sodt 8t nhét) vao mét éng tiém thé tich chinh
xdc do 1én dé chia it nhdt mét thé tich méu hoan chinh.

2) Rda sach éng tiém va kim fiém v&i mdu nhiéu lan bdng cdch rdt ting phéan nhé méy,
kéo dai hét pit téng, 16c dé pht déu méu bén trong éng fiém va déy mdu vao thing
thu gom chat thdi.

3) Hdt d0 mdu vao 8ng tiém cho it nhat mét lan chuén do.

4) Lau khé bén ngoai kim bdng khdn hodic khan gidy khéng xo.

5) Pua kim qua véch ngan trong céng thém méu. Déy 8ng tiém qua véch ngan cho dén
khi dau kim cdch bé mat dung méi khodng 1 cm.

6) X& déu dan thé tich méu thich hop dé dém bdo rdng méu ducc dua tryc ti€p vao dung
mai va khéng bdn tung tée lén thanh binh chudn dé, dién cyc hodc dédu éng x4.

7) Hut mét lugng nhd khang khi tiy bén trong binh vao éng tiém dé dém bdo réng khéng
cé giot mu nao con sét lai trén dau kim.

8) Can thén rut 8ng fiém va kim ra khai vach ngan dé kim khéng cham vao dung méi hodc
cdc thanh phén khéc bén trong binh chuén dé.

Q) Nhap thé tich cia mau.

5.5.1.1.3. SAMPLE SIZE BY PIECES (K[CH THUGC MAU THEO SO MANH)

1) Thdo phich cém méu ra khdi miéng céc dé mé cdng thém méu.

2) Dung tay cé deo gdng tay, nhip hodc thuyén can dé thém s6 lugng mdnh thich hop
vao céce chudn do.

3) Bay phich cdm méu lai.

4) Nhap s8 lusng mdnh da dugc thém vao céc chudn dé.

5.5.1.2. AUTOMATIC MASS ACQUISITION FROM ANALYTICAL (L/&Y KHO

LUONG MAU TU BONG )(BOI V3! KICH THUGC MAU THEO KHOI LUONG)

C¢ thé ty déng lay khéi lugng mdu tu can khi két ndi vai mdy bding giao dién RS232.

Sample lleighing

Balance: Oefault

Initial Weight: 0.Z30F g

Final Weight: ——=——-

Put weighing boat on the balance.

Press <{Accept®> to update weight.

Balance
ACCERE E=zcape Zetup
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5.5.2. QUY TRINH

1) Ddt 6ng tiém hodc thuyén cén cé chia mau 1én cén.

3) Thém mdu vao cée chudn dé.

4) Dat 6ng tiém hodc thuyén cén réng 1én can.

U DUNG

Sample lleighing

?

v Balance: Oefault

14
g Initial Weight: 0.Z30F g
(D Final Weight: 0.0157 g

.

S
XL

Put empty weighing boat on the balance.

Press <{Accept®> to update weight.

Balance
Accert | Escare Zetup

May chuén dé quay lai man hinh trusc dé va khai lusng méu dusc cép nhat.

Add Samele

Please add the sample and enter the
sample size.

Estimated Conc. 1.000 z

Sample Size | L. o145 | =]

Optimal Limits
Low Limit: 0.15 g
High Limit: D0.35 3

Fress <5tart Analysis* to start the
sample analysis.

Oelete
Digit

Start

Mext

Ezcape

Luu y: Ngusi st dung phdi dém bdo rdng cdn va may chudn dé cé céu hinh ding va tinh
ndng cdn dugc bét (xem Setup Balance Interface)




5.5.3. SAMPLE ANALYSIS (PHAN TiCH MAU)

14:232121 Mow Z3, Z018 : IFPDSHE
llater in 0Oil T
Fre-Titration
Orift Analwsis c'
Laszt Dose: Standby Q\
10.00 pL [Zample ANalysis
Titrant Wolume: oos s :,i Z
Initial DOrift: 67 . Bml RFH
0.4 pgsmin 300 900 o
Orift w
ml) Fre-Titr. Uol. [ugr-mind c:b
17%.4 .00 mb 0.2
Uiew Select Method Start Sample t’
Graph Me thod Options Loa Analysis °C
~ start 2 N R ~ > ~ \ . ~ ~ Z
Nhén | stop | d€ ding chuan dd thd cdng va quay lai ché dé Idle mode. ®

Nhén | s | dé dung chudn dé va quay lai ché dé Chs Standby mode..

...............

5.5.5. VIEWING THE TITRATION CURVE (XEM DUSNG CONG CHUAN DO)
Trong qud trinh chudn dé, dusng cong chudn dé cé thé duac hién thitrén man hinh Titration

s6 do thi.

5.5.6. KET QUA
Khi dat dén diém cudi thi chudn dé két thic va man hinh hién thi nhu bén dudi:

Sample Analwvsis Fesult

059 .4...

ltration Loample ter
Analwsis DOuration: 05:54 [mmiss]
Drift WValue: 1.2 parsmin
Sample Sizel 0.2145 a
Standardized Titrant Conc.: 1.000ZF mg.-mL
Ualume Deliwvered: O.443 mL
Report ID: EF_00042
Uiew Average
Escare Report Rezults=

Man hinh hién thi théng tin chudn dé (thai gian, gid tri Drift rate, kich thusc méu, néng dé

chdt chudn, thé tich chdt chudn, ID bdo cdo).




Feview Eesult
e KF_000456. RPT m
(D HI®Z3 - Titration REeport
Z Method Hame: Water in 0il
:. Time b Date: 14: 32 How 3, EZ018
c: Titration ID: KF_0d04é
M Ualumelml ] ml) Time
°b o] 0.o0000 SEE.1 oo:ood:oo
(7,) 1 0.o0000 SEE.1 go:oo:ol
z 0.0010 S62.0 oo:oo:o3
Z 3 0.0030 559.9 oo:00:05
4 0.0070 554.5 go:oo:os
1((( ] 0.04150 S549.9 od:ad:i0
Uiew Frint Faae Fage
(ZD Graph Eszcaps Report Ug Down

.

S
XL

frung binh.
SU dung phim /a\ va v/ dé xem danh sach két qua.

Sample Analwsis Histary

Date - Time Sample Conc.lppml
# Moy S5, suls 14558 Z1la3, &
# Mow E3, Z018 14:350 £159.3
# Mow z3, E018 14:05 Z13E.3

Standardized Titrant Conc.i 1.000E masmL

Sample Size: 0.z2145 g
Average Sample Conc.: Z146.9 ppm
Standard Deviation: 13. 6673 ppm
Uhselect| Ezcape bDelete

Luu y: Khi khéng cé két qud nao duoc chon, ddu gach ngang sé xudt hién frong muc
Average Sample Concentration (Néng dé Mdu Trung binh ) va Standard Deviation (D6
léch Chudn).




5.6. TITRANT STANDARDIZATION (CHUAN HOA CHAT CHUAN)

Trong ché dé Chs Standby, nhéan i fi%,

11:114:19 Dec 10, Z018 IFDHEA T
Stdz Pmosml wes water 5td G
Fre-Titration C)?
Orift Analwsis Z
Lazt Dose: . EXRFTElEY
0.25 ul Titrant Stdz. Q
RFH P>
Q00 300
Press
Stdz. Titrant. Z
then add s=tandard (7,)
{ ey
Orift
ml) Fre-Titr. Uol. [ugr-mind t’
176.7 0.034 ml 2.5 C
Uiew Select Method Start Std=z. Z
Graph Me thod Options Loa Titrant o

Luu y: Néu gid tri Drift rate bdng O, mét théng bdo cdnh bdo xuét hién dé théng bdo cho
ngudi dung rdng cé thuéc thir bén trong hé théng.

5.6.1. ADD STANDARD (THEM CHAT CHUAN)

Ngusi st dung phdi thém chdt chudn vao binh chuén dé va nhap kich thusc chét chuén.
Cdc don vj cla kich thuse mdu dugc xdc dinh trong cai ddt phuong phdp.

Add Standard

Please add the standard and enter the
standard size.

Standard Size [ d.0000 =

Optimal Limits
Low Limit: 0.75 g
High Limit: 1.75 a2

Fress <5tart Stdz.* to start the
titrant standardization.

Oelete

Zidz. Ezcape Diait Balance

Lam theo quy trinh tuang ty nhu thém mdu phan tich (xem Sample Analysis).




5.6.2. START STANDARDIZATION (BAT DAU CHUAN HOA)

Nhan | $at 1 dé bt déu qud trinh chudn héa.

. Stdz. |
(O] 11:52:02 Dec 10, 2018 (M= Ie) [TFOSE
Z Stdz Pmosml wes water 5td
: Fre-Titration
Q Orift Analwsis rﬁﬂ
Lazt Dose: Standby
ob o.00 ol 1trant Stdz.
(7, Titrant Wolume: 51;
Initial DOrift: - EFH
Z Z.2 pasmin 51.1nL 300,/ 900
l(<= ‘|II"F
(D Elapsed Time: 00:10 Orift
Z ml} - [ug-mind
o) 678, 4 -—--
2 .:,Upiaepwh Suspend Stop

Luu y: Trong qud trinh chudin héa ngudi dung cé cdce tuy chon giéng nhu khi phén tich méu

(xem Sample Analysis).

verage i
i Results |

Nhén
nhiéu két qud hon.

Standardization Eesult

2.2290

ltration Loample ter
Analwsis DOuration: O4:36 [mmiss]
Drift WValue: 1.7 parsmin
Standard Size: Z.9210 g
Standard Concentration: 0.9920 mgr-9
Ualume Deliwvered: 1.310 mL
Report ID: EF_O00s4
Uiew Update Average
Escare Report Titrant Rezults=




5.6.3, AVERAGING TITRANT STANDARDIZATION RESULTS (KET QUA
CHUAN HOA TRUNG BINH)

...............

chudn trung binh.

L4

Titrant Standardization Historw

Date<Time TiterlmarmbL]
# Dec 10, 20418 1z:40 Z.z001
% fec T0, FOIS T7:48 Pl

(1

Standard Water Content: 0.3920 mg- 9

L
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p
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O
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Z
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Standard S5ize: Z.9z210 g
Average Titer: Z.E145 mg-mL
Standard Dewviation: 0.0z04 mg.-mL
Update
Unselect| Escape Titrant Oelete

S¢ dung phim /a\ va \v/ dé xem danh sdch két qud néng do.

Nhéin { %%t 38 cdp nhat néng dé véi gid tri frung binh hién tai.

Luu y : Khi khéng c6 két qué nao dugc chon, déu gach ngang sé xudt hién frong muyc
Average fitrant concenfration (Néng dé chét chudn frung binh) va Standard

...............
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6. CHUC NANG PHU

6.1. AIR PUMP (BOM KHONG KHi)
Air pump dudc st dung dé thém hodic loi bd dung méi trong céc chudn dé ma khéng tiép

xUc véi do ém khi quyén.

...............

6.1.1. FILLING THE BEAKER (LAM DAY BiINH CHUAN D)

Dé them dung méi vao binh chudn dé

dugc thém vao binh. Néu dung méi khéng chdy hodc chdy cham, hay kiém tra cac
cum ldp rép & déu chai xem cé dugc 18p dung céch, duge day kin va 8ng xU ly chat
léng cham t6i ddy chai dung méi.

Hir Pump

Select a menu option.

Air Pump Eunning

Automatic Shutoff in 19 seconds ...

Stop
.......... Filling

~N

~

B

Estimated Cell Uolume

Canfirm the cell has been filled to
the "Min" line or enter approximate
cell volume.

T L

Low Limit: 0.0 mL
High Limit: Z00.0 mL

Oelete
Accert | Escare Dicit




6.1.2. EMPTYING THE BEAKER (LAM RONG BiINH CHUAN DO)
Pé loqi bd chat thdi khai binh chuan dé:
1) Nildng khdp néi mét chit va trugt 8ng thdi xuéng cho dén khi cham dén day céc

2) Tu man hinh Air Pump, nhan i S ve cho phép bom khéng khi chay cho dén khi 16t

3) Nhén { S tdé tGt Air Pump. Néu nhéin { S 1 khong ducc Air Pump sé ty déng tdt

4) Pua &ng thdi trd lai vi frf ban dau va van chat lai.
6.2. BURETTE

A/

Burette

Select a menu option.

Rinse Tip
Marual Dizpense
Furge Burette

The current pump is: Pump 1
Current burette wolume is= 5 mbL.

gelect | Ezcape | | |

Luu y: Khéng thuc hién cdc chic ndng cda burette khi dung méi dudi vach “Min” vi cé thé
phun chdt chudn dé lén dinh binh chudn dé hodic cdc thanh phan khdc.

6.2.1. PRIME BURETTE (BOM MOI BURETTE)
Sau khi da thém dung mai vao binh chudn dé, cé thé bom méi burette béng chat chudn
dé. Qud trinh bom méi bao gébm mét s& 1an nap va lam réng burette bdng chét chudn dé.
N& ddm bdo rdng khéng khi, nuéc, hai nudc trong burette hodc trong 8ng dugc loai bé.
Hai chu ky fréing cia burette dugc thé hién trong hinh dusi day. Ong xa dusc néi & phia
bén phdi va éng hot & phia bén trai.
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Luu y:Trudc khi bét déu thao tdc nay, ng hit phdi dusc dua vao chai chia chdt chudn dé.

Dé& bom méi burette, chon Prime Burette t man hinh Burette. Nhdp vao s6 lan trang

...............

S8 1an trang burette ¢ thé ducc cai détty 1 dén 5 (trdng it nhét ba lan dé ddm bdo rdng

cdc bot khi duac loai bé hoan toan).

Total Burette Finses

Enter the total number of burette rinses.

A minimum of three rinses i= recommended.

Delete
ACCERE Escape Digit

6.2.2. RINGSING TIP (RUA DAU ONG XA)
Mat liéu chét chuan dé 0.25 ml s& dugc xd ra ti burette khi ngusi dung chon “Rinsing Tip”.
Thao téc nay sé loai bd bat ky sy nhiém ban nao ty dau &ng xd chét chuén dé.

6.2.3. MANUAL DISPENSE (PHAN PH6| THU CONG)
Tuy chon: 0.000125 dén 4.750 mL (Burette 5 mL)
Tinh néing nay cho phép dinh lusng mét thé tich chdt chudn dé xdc dinh. Chon tuy chon

Manual Dispense va nhan| seect . Man hinh Manual Volume Dispense sé hoat déng va

s& nhdc ngusi dung nhép thé tich phén phéi héa chét mong mudn.

Manual Uolume Oispense

Enter the waolume to be dispensed.

[ 1. UL T

Current burette wolumes is= 5 mlL.

Oelete
Digit

| Escape




6.2.4. PURGING BURETTE (LOC BURETTE)
Tuy chon nay cho phép lam tréng buret trudc khi lam sach va,/hodic béo qudn

Luu y: trudc khi bat dau thao tdc nay, hay Idy éng hit ra khdi chai chia chét chudn dé.

-

Cdc budc lam sach burette: C
%\

— = @

O
P>

Z

wn

- 2

O

I—T I ] | ] | ] | ] %

td g

v
1 2 3 4 5

6.3. STIRRER (HE THONG MAY KHUAY)
Luu y: Khi mdy khudy duoc chon (xem General Options), cdc tuy chon lién quan dén may
khudy sé khéng khd dung.
O Ché do Idle may khudy c6 thé ducc bat hodic tét béing céch nhéin .
gg q@'rrinh chudn do, t8c dd khudy cé thé diéu chinh thi céng bdng cdch nhan phim
va \Y/.

Luu y: Khéng thé t6t may khudy trong qud trinh chuén dé.

6.4. KET QUA
Dé& truy cép man hinh Data Parameters, nhén .

Ty man hinh Data Parameters cé thé truy cap vao céc tuy chon bén dudi.

A

Oats Parameters MPOSA

Select a menu option.

t K
ila

teulew Las
Review Ava
GLF Data
Meter Information
Setup Titration Report
Eezult History

oot
ble Reports

(@)

XI

(=
(@)

Z

i
Z
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CHUC NANG PHU

6.4.1. REVIEWING LAST REPORT (XEM BAO CAO CHUAN PO cU®I CUNG)

Ngusi ding cé thé xem bdo cdo chudn dé cudi cung.

Feview Eesult
e KF_000456. RPT m
HIZ333 - Titration Report

Method Hame: Water in 0il
Time & Date! 14132 Maow 23, 018
Titration ID: KF_0d04é

M Ualumelml ] ml) Time

o] 0.o0000 SEE.1 oo:ood:oo

1 0.o0000 SEE.1 go:oo:ol

z 0.0010 S62.0 oo:oo:o3

3 0.0030 559.9 oo:00:05

4 0.0070 554.5 go:oo:os

] 0.04150 S549.9 od:ad:i0
Uiew Frint Faae Fage
Graph Eszcaps Report Ug Down

Céc théng fin dugc hién thi trong bdo cdo dya trén céc myc da chon frong phén Setup
Titration Report.
Cdc phim tuy chon cé sén:

i Xem do thi chuan do

6.4.2. REVIEWING AVAILABLE REPORTS (XEM BAO CAO CHUAN DO €O
SAN)

May chuén dé c6 thé luu dén 100 bdo cdo chudn dé. DE xem mét bdo cdo da luu chon

Auzilable FEeports
Highlight a report & press {lUiew Report?
to see the detailed data.
Titration Report 14:50 Maow 23, E013
Water in 0il IO:KF_00045
Titration Report 14: 322 How 23, Z012
Water in 0il IO:KF_00045
Titration Report 14122 Maw 23, 018
Water in 0il I0:KF_00044
Titration Report 11:132 Maow 23, EZ012
Water in 0il IO:KF_00043
Titration Report 11:0Z Maow 23, E013
Orift Report IO:0DR_00042
07:04 How 23, 2015
Hudranal Comp. 3 Stdz . IO:KF_0O0041
Titration Report 16129 Maw 21, Z018
Uiew Uiew Frint Oelete
Graph Ezcare Report Report Report

Bdo cdo chi chia nhing théng tin d& dusc chon trong phan Setup Titration Report
Cdc phim toy chon c6 sén

-EXeﬁ]déthChUén dé

i Xem bdo cdo da chon

1ln bdo cdo da chon



6.4.3. GLP DATA (DU LIEU GLP)
Tuy chon: 20 ky ty

GLF Data

L4

Select a menu option.

Lompany Mawes |
Operator Mame!

Electrode MHame:

Field 1:

Fi=eld Z:

Field 3:

(1
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Select | Ezcape | | |

Company Name:  Cho phép tén céng ty duoc ghi trong mdi bdo cdo.

Operator Name:  Cho phép ghilai tén nguai vén hanh trong méi bdo cdo.
Electrode Name: ~ Cho phép ghi lai ma dién cyc frong méi bdo cdo.

Fields 1, 2, 3: Cho phép ghi lai bat ky thang tin bé sung nao trong méi bdo cdo.

Cdc myc phdi ducc chon tu phan Setup Titration Report (xem Setup Titration Report)
dé duac hién thi trong bdo céo chudn dé.

6.4.4. METTER INFORMATION (THONG TIN MAY)

Hién thi d liéu cdu hinh cia mdy chuén da.

Meter Information
HI 933 Karl Fischer Wolumetric Titrator (3
SERIAL MUMEBER I
Titrator Serial Mumber: 101290016102 c.\
Analos Board Serial Humber: zZ01z9001610Z (j
Fump Serial MHumber: 401Z220013101
Stirrer Serial Mumber: e01ze0103101 :Z
SOFTWARE VERSIOH
Titrator 5of tware WUersion: wi.o )>(
Basze Board Sof tware Uersioni wi.o Z
Fump Sof tware Uersion: wi.o
Stirrer Sof tware Uersioni wi.o G)
RESOURCES VERSIOHN
String Resources Uersion: wi.i O
Meru Resources Uersion: wi. 0T
Error Resources Uersion: wi.o 'C
Help Resources UVersion: vwi. o
Analog Calibration Date: Oct 18, 2042
Ezcape Frint

Titrator Serial Number: S& seri cia mdy chudn dé.

Analog Board Serial Number: S& seri cia analog board.

Stirrer Serial Number: S& seri cia may khudy.

Stirrer Software Version: Phién ban phan mém hién tai cia may khudy.

Titrator Software Version: Phién bdn phdn mém hién tai cia mdy chuén dé

Base Board Software Version: Phién ban phén mém base board cia mdy chuén dé.
Analog Calibration Date: Ngay hiéu chuén cia analog.

Resources Version: Phién bén di liéu hién tai.




Luu y: Néu hon 1 ndm tréi qua ké tiy ngay hiéu chuén analog board, théng bdo Analog
Calibration Due sé xudt hién trén man hinh chinh va phdi thuc hién hiéu chudn lai.

6.4.5. SETTING UP TITRATION REPORT (CAI AT BAO CAO CHUAN DO)
Tuy chinh mét bdo cdo dé ghilai két qué chudn dé. Dau hoa thi cé nghia la théng fin dugc
dua vao bdo cdo chudn dé.

U DUNG

Set Up Titration Report

?

Select fields to be sawved in the report.

Fezult and Units
Titration Method
Standard-Sample Size
End Foint Uolume
Titration DOuration
Oate and Time
Titration Ended EBw
All Data Points

12 thod FParameters
Company Hame
Operator Mame
Electrode Mame

~
-~
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Field 1
Field &
unseaser] Escare | 3208, [ Fazs [ B3

L sect | Thém thong tin d& chon vao trong bdo cdo

unseit BS thong tin dd chon ra khai béo cdo
"1 Quay lai Data Parameter Screen. Bco cdo khéng dugc cdp nhat.

{ Page 1 Di chuyén trang lén xuéng.

6.4.6. RESULT HISTORY (LICH SU KET QUA)

Tuy chon nay cho phép ngusi dung truy cdp vao lich si phén tich mdu va két qud chudn
dé trung binh.

St dung phim /a\ va v/ dé di chuyén [én xuéng trong danh sdch két qud.

Sample FAnalwsis History

’

Date-Time Sample Conc.lppml

:D.
I
o
O
Z
<
Z
O
D
I
@)

Eai i, coig 14350 143,
¥ Mow 23, z018 14:50 Z159.3
¥ Mow 23, Z018 14103 Z1FEL3

Standardized Titrant Conc.: 1.0002 mg.-mbL

Sample Size: 0.z2145 g

Average Sample Conc.: Z146.9 ppm

Standard Deviation: 13. 6675 ppm
Unhselect| Escape Oelete

Luu y: Khi khéng cd két qud nao duoc chon, ddu gach ngang sé xudt hién frong muyc
Average Sample Concentration [Néng dé Mé&u Trung binh) va Standard Deviation
(D6 léch Chudn).




7. BAO DUGNG VA THIET BI NGOAI VI

7.1. BAO DUGONG BURETTE

Burette 5 mL di kém véi mdy chudn dé (tiéu chudn ISO 8655) dugc diéu khién bdng déng
co pit téng gilp phén phdi chinh xdc thé tich chét Iéng.

7.1.1. BURETTE

Burette bao gom mét vé cing bén ngodi, bén trong la xy lanh thiy tinh, van 3 chiéu va

L4

&ng chudn dé. Burette ducc cung cdp véi mot xy lanh 5 ml va vi tét cé céc phy kién ducc
gdn vao (xem phén Setup).

Luu y: Ong xd cé 2 dau. Mot déau dugce gan vai burette va dau kia dugce ddt vao cée xa.
/1.1.1. THAY BURETTE

Théo burette bdng cdch trugt né vé phia trude va sau dé trust burette mai vao ngay vi fri
do (xem hinh bén dudi).
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71.1.2. THAO ONG HUT VA ONG XA
Cd 8ng hut va 8ng x& déu cé khép néi va bd phan bdo vé 6ng. Ong hit sé ducc 18p &
phia bén trdi va éng xd sé ducc |dp & phia bén phdi cia burette.

~

D& théo 8ng hit va éng x&, hay lam theo cdc budce sau:
* Théo bé bdo vé éng mau xanh lam (A) bang cdch trust né ra khdi éng.
* Théo khoa éng (B) khdi gia da burette.
* Xoay khép néi (C) ngugc kim déng hé dé théo né ra khdi gia dé burette
* Truct 8ng trong sudt qua khdp ndi

N
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71.1.3. GAN ONG HUT VA ONG XA
Dé gdin 8ng hit va éng x&, hay lam theo cdc budce sau:
* Gdn déu phdng cla 6ng xd vao déu ra van (A) va van chét theo cing chiéu kim
déng hé. Dusng cao nhét trong s8 9 vét cdt phdi thdng dung & vi tri cudi cung.
* Udn 8ng lén theo vi trf thdng dung dé di vaio vét cét cao nhdt cia khép néi (C)
* Gdn khoa éng (D) vao
* Gdn bé bdo vé 6ng mau xanh lam (E) vao 8ng, bd bdo vé sé ndm trong khdp khoa
éng.
* L3p lai céc bude nay déi véi &ng hit.

71.1.4. LAM SACH BURETTE
Pé& lam sach burette, lam theo cdc budce sau:
* Néu burette chia chét chudn ds, lay 8ng hit ra khai chai chuén dé va loc burette
(xem Auxiliary Functions).
* Dt 8ng hit vao dung méi Karl Fischer.
* Bom méi cho burette vsi dung méi (2 1an) (xem Auxiliary Functions)
* Trong khi nap lai burette lan thy hai, 18y &ng hot ra khdi dung méi hode dung dich lam
sach va dé khang khi thay thé chét [dng trong burette.
NEu quy frinh lam sach don gidn nay khéng do, hay tiép tuc véi cde bude sau:
e Truct burette ra khai bom.
* Thdo &ng xa va éng hit. Lam sach ching riéng biét hodce st dung mét cdi mdi
S dung dung cu théo burette HI900942 thdo ndp bdo vé khai ddy cia burette.
* Dung ngén tay dé théo xy lanh ra khdi burette.

RUt pit tdng ra khdi xy lanh.

Lam sach cé pit téng va xy lanh béng dung dich tay ria thich hop.
Loqi bo chét long du thua.

Luu y: Trdng cdc éng, xy lanh va pit téng bdng dung méi khé (ethanol, isopropanol hodc
methanol) trudc khi Idp rdp lai dé€ loqi bé nudc thua.

Cdnh béo ! Tranh tiép xic véi chdt chudn dé bdng tay khéng. Tranh lam dé chdt chudn
dé. Lam sach mdt ngoai cia xy lanh va pit téng dé loai bé cdc hda chét
manh. Khéng cham vao phan PTFE mau trdng cla pit tbng hodc thanh bén
frong cla burette bdng fay trén hodc vét liéu dinh dau mé.



Tham khdo MSDS cia nha sdn xudt dé biét thong tin x& ly héa chdt an toan.
* Ldp lai pit tbng vao xy lanh
* Ding ngén tay van xy lanh vao burette.
* [8p can than ndp bdo vé vao ddy cia burette.

Trust burette vao gid dé burette. Dinh vi fryc pit téng dé ghép burette vao bom mét

L4

cdéch chinh xdc

Neén bom méi burette ba lan bdng chat chuén dé méi.

(1

9NNA NS NYd ONONH

Z

7.1.2. CHUAN B| BURETTE (THEM CHAT CHUAN DO)
Trudc khi bdt déu chudn do, burette phdi dugc cham déy chdt chudn dé thich hop dé thu
dugc két qua chinh xdc va 18p lai. D& lam day burette, hay lam theo cdc busc sau:

3

~

» Néu can, hay lam sach burette va dém bdo rdng burette réng

..............

...............

o Chi |dp6nghuf vao chai chuén dé khi pit-téng dang di xuéng va céch dinh khodng
Va.

* D& trdnh sy xudt hién cla cdc bot khi bén trong burette, phdi dém bdo cé dong chat

N

ldng lién tuc bén trong burette. Mot it khéng khi ngay trén myc chat ldng & 1an lam
day dau fién la binh thusng. Lan lam day ti€p theo s& hut hét khéng khi; khéng con
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khéng khi trong van.
 Doi khi trong qud trinh nay, dung ngdén tay gé nhe vao éng sé gilp logi bod bot khi
con sét lai frong &ng
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7.2. BAO DUGNG DAU DO
Bdo dusng déu do ding cdéch la rét quan trong dé cé cdc phép do ddng fin cdy va kéo
dai tu8i tho cia dau do. Tén sudt bdo dudng sé phy thuéc phén 16n vao loai méu ducc
phdn tich. Cé thé phdi bdo tri néu quan sdt thay bét ky diéu nao sau day:
* Dién cyc phdn tng chdm hodic khéng cé tin higu
e Doc mV bj nhiéu
* Co6 cée ménh vun trén hodc gita cde chén dién cyc
* Xudt hién I6p pho trén chén dién cuc
Néu quan sdt thdy nhiing déu hiéu nay, chan dién cyc cé thé bi ban. Trang dién cyc bang
dung méi thich hop véi logi mdu dugce st dung - thusng la methanol.
Dé dau do kha hoan toan trude khi lép lai. Néu can lam sach ky han, hay ngam dién cuc
vai gi¢ trong Dung dich lam sach dién cyc HI7061, sau dé rda sach bdng nudc, sau cing
la methanol. D& khé trusc khi ldp lai.
Sau khi dé dau do kho, kiém tra xem cé vét nit ndo khéng, déc biét la gén cdc chén dién
cyc. Thay thé dién cyc néu fim thay bét ky vét nit nao.
Can thdn! Hay cén thén dé bdo vé cdc chan dién cuc khéi bj hu hdngl Trénh s dung ban
chdi/chét mai mon dé lam sach céc chan dién cyc. Cdc chén cé thé dé dang
bj uén cong, diéu nay sé& gdy ra I6i vinh vién trong khi doc mV!

7.3. THIET BI NGOAI VI
7.3.1. KET NOI VGl MAY IN

Nhiéu mdy in song song cé thé duac két ndi véi céng song song cia mdy chudn dé bdng
cdp DB25.

mimm

DDDDDDD

Cdnh bdo! Mdy chuén dé va mdy in bén ngoai phdi dugc TAT trudc khi ching dugc két

noi.



7.3.2. KET NOI VSI MAY TiNH
Mday chuén do cé thé dusc két ndi véi may tinh bdng cap USB. Can cai déit ng dung
HI900 PC trén PC.

L

C

(o

p

Lok 9
| H H En
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K&t néi cdp véi céng USB trén bdng diéu khién phia sau cia mdy chuén da.
K&t ndi cdp vai céng USB trén PC.

M3 man hinh USB Link with PC trén mdy chuén dé (xem General Options).
Chay tng dung HI900 PC va sau dé chon Céng USB thich hap trén PC.

USBE Link with PC

3

IThactive

~

Speed 19200

Ung dung HI900 PC cho phép chuyén cdc phuong phdp va bdo cdo gita mdy chudn
dé va PC.

| Ezcape

N

Cdnh bdo ! Két n6i/ngadt két néi day dién, bom, mdy in hodic can chi dugc thuc hién khi
t&t may chudn dé va cdc thiét bj bén ngodi.
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7.3.3. KET NOI VSI BAN PHiM MAY TiNH

K&t n&i nay cho phép ban st dung ban phim PS/2 PC bén ngodi ban phim cia may

chudn dé.

P

Sy tusng Ung gitia ban phim cda méy chuén dé va ban phim ngodi kiéu United States 101

nhu sau:

Ban phim PC (United States 101)

Ban phim mdy chudn dé

Phim F-1

Phim F-2

Phim F-3

Phim F-4

Phim F-5 Phim 1 (tU tr&i sang phdi)
Phim F-6 Phim 2 (ftv rdi sang phdi)
Phim F-7 Phim 3 (tv fr&i sang phdi)
Phim F-8 Phim 4 (tU tréi sang phdi)
Phim F-9 Phim 5 (iU tréi sang phdi)
Phim F-10

Mui tén Up /A

Mdi tén Down v/

Mui tén Left <]

Mui tén Right B

Page Up { Pewe

Page Down | Page

Ban phim s6 0 dén 9

Enter

Ban phim cht va s&

Cho phép nhap cht va sé




8. TOI UU HOA PHUONG PHAP

8.1. TITRATION SETTINGS (CAl DAT CHUAN DO)

Mday da dugc cai dat séin phuong phdp cé thé st dung cho héu hét moi méu cén xdc dinh
dé am. Tuy nhién, dé phu hop véi nhiéu loai méu va nén khéc nhau, cdc théng s& chudn
dé HI933 déu co thé tuy chinh thém. Phan nay mé td cdc théng s6 chudn dé can thiét dé
ngusi dung stia déi Standard method hodc phdt trién cdc phuong phdp chudn dé mai.
Céc phuong phdp HI933 cé thé ducc sta déi va tuy chinh dya frén yéu céu cia mau,
nén va céng thic thuéce thi. Cdc cai dat cé thé thay déi dusc chia thanh hai logi: Control
Parameters (thiét lap cdc chic néing quan trong, cai dédit két thic chudn do) va Method
Options (kiém sodt cdc tinh ndng khéng énh hudng tryc tiép dén phép do va chd yéu néng
cdp phuong phdp dé rut ngdn thsi gian chudn da).

8.2. CONTROL PARAMETERS (KIEM SOAT THONG $O)

8.2.1. END POINT POTENTIAL AND POLARIZATION CURRENT (DlEN THE
PIEM CUSI VA PHAN CUC PIEN CUC)

HI933 si dung hé thdng dién cyc phan cyc dugc goi la quang dién to. Mdy chuén dé
theo déi dién dp can thiét dé duy ti dong dién phén cyc khong déi (I,) gita chan dién
cyc bach kim kép trong suét qud trinh chuén deé.

Trong qud trinh chuén dé sé khang cé lodine du. D& duy tri dong dién phan cyc da cai déit,
HI933 phdi dgt mot dién ép tuong déi lén qua cée chan cia dién cyc.

Tai thai diém két thic chudn dé, lugng lodine dugc thém vao bdng véi lusng nudc trong
mau. Khi thém mét lusng du chét chudn dé, lodine sé cé mat trong dung dich. lodine du
dé bi khi, va iodide tao thanh dé bi oxi hda trong cdc phdn ing dién cyc & cyc ém va cyc
duong. Sy dé dang cla cdc phdn Ung nay lam cho viéc duy tri dong dién phdn cyc khéng
déi cé thé & thé dién cyc thdp hon nhiéu.

Theo ly thuyét, sy thay déi lén trong thé dién cyc cho thay diém két thic. Trong thyc 1€, diém
két thic chudn dé dat duac khi thé dién cuc gidm xuéng dudi gid tri xdc dinh trudc va ddp
Ung cdc tiéu chi két thic da chon.

Viéc lya chon dién thé diém cui trusc hét phdi dya trén dong dién phén cyc va & muc dé
thdp hon, thanh phén cia dung méi Karl Fischer va nén méu. Néu dong dién phén cyc bi
thay déi thi dién thé diém cudi cing phdi thay d&i. Ngodi ra, cé nhing luu y khi chon dién
thé diém cudi. Viéc chon diém két thic “qud cao” hodic “qud thdp” s& dan dén thai gian
chuan dé lau va do I5p kém. Diém cudi “qud cao” lam néng dé iodine du dugc phdt hién
khéng dang tin cay. Dién thé diém cudi "qud thép” cé nghia la cé mét lugng 16n lodine
frong céc chudn db.

Ngoai ra, thai gian chuan dé ty 1& véi dong dién phén cyc. Do dé, cé thé gidm thsi gian
chudn dé bdng céch tdng dong phan cyc. Trong khi gid tri Ipol mac dinh la 20 pA dén
dén chudn dé nhanh hon cdéc tuy chon 1, 2, 5, 10 va 15 pA, viéc téing thém lén 30 hodc
40 pA khong rot ngdn dang ké qud trinh chudn da. Tuy nhién, viéc lya chon dong dién
phén cyc cao hon sé lam t&ng t6¢c dé nhiém ban dién cuc va cé khd ndng lam phén hoy
mdau s¥ dung hé dung méi dac biét.
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8.2.1.1. DOSING PARAMETERS (THONG Je L|EU)

HI933 dy dodn khi d&n gan diém cudi va gidm thé tich chdt chuén dé ducc thém vao cho
dén khi dat diém cudi. Bay la mét qud trinh dugce kiém sodt bédng phan mém dugce goi la
dinh luong déng. Pinh luong déng ngdn chéin viéc bé sung chét chudn dé vust qud diém
cudiva cung cdp mat dé di liéu nang cao xung quanh cia diém cudi, giip xdc dinh diém
cu8i chinh xéc va chudn dé nhanh hon. Ngusi st dung phdi cai dét thé tich liéu 18i thiéu
va 181 da mét céch thich hop dé dung liéu déng cé hiéu qud.

8.2.1.1.1. MINIMUM DOSE (LIEU TOI THIEU)

Giém liéu 18i thiéu lam téing dé chinh xdc nhung kéo dai thsi gian chuén dé. Trusng hop
ngoai 1& la khi Stability time d& dugc chon trong phan Termination criteria va gid tri Drift
rate cao. Trong nhiing trudng hap nay, liéu téi thiéu phdi do I6n dé duy tri dién thé diém
cudi bang cdch phdn ng véi tét cd nusc do dé da chon. Téng liéu t8i thiéu lam rdt ngdn
thai gian chuén dé nhung lam gidm dé chinh xdc va téng khé néng chuén dé qud diém
cudi.

8.2.1.1.2. MAXIMUM DOSE (LIEU TOI DA

Thé tich liéu t&i da phdi dugc diéu chinh theo céng thic va néng dé cia chét chudn. Thé
tich liéu t6i da phdi dugc ddt cang cao cang t6t ma khéng vust qud t8¢ dé phan tng cia
hé thudc thd. Bang dusi day cung cdp liéu luong t6i da dugc dé xudt cho cdc hé théng
thudc th phé bién dya trén t6¢c dé phdn Ung tuong ddi cia ching. Cdch hiéu qud nhét
dé 18i uu héa thé tich liéu 16i da la xem xét thai gian chuan dé va kiém tra hinh dang cia
dusdng cong chudn dé. Trong trudng hop thé tich liéu t8i da qud cao, lodine s& duac thém
vao nhanh hon téc d6 phdn Ung chudn dé. Luong lodine du nay sé lam dién thé gidm
manh, HI933 sé& hidu la diém két thic dang dén gén. Diéu nay sé dan dén thudt todn dinh
lugng déng gidm thé tich liéu cho dén khi luong i6t du cé thai gian phdn Ung. Kich thusc
liéu gidm lam gian doan qué trinh chudn dé va lam téing thai gian chuén d6 dang ké. Do
do, qué trinh chuén dé sé b gidn doan nhiéu lan va t6ng thai gian chudn dé téng lén, méc
du gid tri cda thé tich liéu 18i da In. Biéu dé dudi day cho thdy mét vi dy vé phép chudn
do vdéi liéu t6i da ldn.
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Ba&i vi téc dé phdn Ung vai thudc thi hai cdu tG nhanh hon so véi thusc thd mét cdu i, thé
tich liéu t8i da cé thé ducc dat cao hon mét chat khi s dung hé théng hai cau 10. Khi liéu
18i da qud thép, thai gian chudn dé sé& bj kéo dai.

Hé théng thuéc this Karl Fischer Thé tich liéu t&i da
One-Component Systems 20 dén 30 pl
One-Component Systems for aldehydes and kefones 20 dén 25 pl
One-Component Systems formulated with pyridine 15 dén 20 pl
Two-Component Systems 40 dén 60 pl
Two-Component Systems formulated with pyridine 25 dén 30 pl

8.2.1.2. MAXIMUM DOSING MODE (CHE O LIEU TOI DA)

Néu tuy chon nay duac kich hoat, khi gid tri mV 16n hon 150 mV tinh ti diém cusi da ddt,
thudt todn sé& luén dinh gid tri I6n nhét, do dé gidm thsi gian chudn dé.

Né&u qud trinh chuéin dé nhiéu, sé cé nguy co lam chudn dé bi qua diém cuéi.

8.2.1.3. TIME INCREMENT (BOM TUYEN TINH THEO THOI GIAN)

Cai dat nay kiém sodt khodng thai gian gitia cdc lan thém chét chudn dé lién tiép.

Viéc dat khodng thai gian thich hop la rét quan trong dé ddm bdo rding chét chuén dé co
dd thai gian dé trén véi méu sao cho dién cyc do dugce dung dich déng nhét trusc khi may
chuan dé dé xudt thé tich cla liéu chét chuan tiép theo.

Gid tr cOa khodng thai gian phy thudc vao hé théng thuée thi dusc si dung. Mac du gid
tri méic dinh cia 1 gidy tuong thich véi bat ky hé théng thudc thi nao, viéc chuén dé su
dung hé thdng thudc thi hai thanh phan cé thé dugc thyc hién nhanh chéng bdng cdch
gidm thai gian gita cdéc liéu lién tiép.

8.2.1.4. START MODE

HI933 c6 thé ducc ddit 3 ché dé binh thusng hodc cén than. B&t ddu thém chét chudn
i 1 givp ngdn nguia viéc chudn do qud muc déi véi mdu cé ham luong nudce rét thdp. O
ché& dé nay, HI933 bat dau chuén dé bdng cdch st dung thé tich liéu t&i thiu do ngudi
dung chi dinh thay vi b&t dau v&i mét na thé tich liéu t6i da nhu véi ché dé binh thusng.

8.2.1.5. SIGNAL AVERAGING (TIN HIEU TRUNG BINH]

Gid tri dusc chon dé tinh trung binh xdc dinh s6 1an doc trung binh cda thiét bi dé tao ra
mét diém duy nhét trén dusng cong chudn dé. Viéc chon 3, 4, .., 10 gid tri doc sé& lam
gidm thai gian phdn héi dién cyc, tuy nhién dusng cong chuén dé sé muct ma hon va cé
thé dén dén chudn do nhanh hon (cdc s6 doc khéng 6n dinh don 1€ 6 thé lam gidm thé
tich liéu).

8.2.1.6. FLOW RATE (TOC DO DONG)

Cai ddit t8c do dong sé chi dinh thé tich chét chudn dé dugc phan phéi méi phot. Téc dé
dong mdc dinh nén dusc st dung cho phén 16n cdc phép chudn dé. Trong trusng hop
chét chuén dé nhét hon, t6¢c d6 dong chdy cé thé gidm xuéng.

8.2.2. TERMINATION PARAMETERS (THONG SO KET THUC CHUAN D)
Dudi day la ba tiéu chi ma theo dé phép chuan dé cé thé ducc coi la da dat dén diém
két thuc thanh cong.
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8.2.2.1. STABILITY TIME (THOI GIAN ON DINH)

Khi tiéu chi nay duac chon, chudn dé dusc coi la dé dat dén diém két thuc khi dién thé hién
tai & dudi dién thé diém cudi d& dgt frong mét khodng thai gian 8n dinh (khodng tu 5 dén
15 gidy). Stability time va Minimum dose size phdi ducc ddt sao cho khi két thic chuén ds,
thé tich liéu 18i thi€u do |6n dé phdn Ung vai 16t cé nudce rd i vao binh chudn dé theo gai tri
Drift rate d& d&t trude. N&u Minimum dose qud nhé dé phdn ung vao luong nudc di vao

?
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thi qud trinh chudn dé sé khéng bao gics két thic.

8.2.2.2. DRIFT STOP TERMINATION CRITERIA

Tiéu chi két thic dya trén gid tri Drift rate hodic Drift stop. Khi két thuc chudn dé, khi tét cd
nudc tfrong méu dé dugc phdn Ung, thiét bi chudn dé chi nén chudn dé nudc thédm vao binh

~
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dén gid frj Background drift rate (xem phan Drift Analysis ).
Ly tudng nhét, chuén dé sé k&t thic khi gditri Drift rate bding véi gid tri Drift rate trudc khi bét

.

S
XL

déu chuan dé. Tuy nhién, diéu do la rat kho va cén nhiéu thai gian. D& rit ngdin thai gian
chudn do, HI933 két hop hai tiéu chi la Relative Drift stop va Absolute Drift stop

8.2.2.2.1. RELATIVE DRIFT STOP

Day la tieu chi két thic dugc lya chon déu tién vi ching phé bién, dé st dung, cho két qud
chudn dé nhanh va l6p lai. Lai thé cia tiéu chi nay la gdi tri Drift rate ¢ thé dugce dét doc
lap v&i néng dd chét chudn va gid tri Drift rate ban ddu. Chuén dé dat dén diém két thic
khi da chudn dé tét cd luang nudc trong méu va duy tri gid tri Drift rate bding téng cia gid
fri Drift rate ban ddu va “Relative Dirift stop” (tGc la gdi tri Drift rate cao hon mét chit so véi
gid frj Drift rate ban dau).

Viéc lya chon “Relative Drift stop” dnh hudng dén thsi gian chudn dé va dé lap. Cdc gid
ri thép (5 d&n 10 pg,/phdt) s& dan dén cdc phép chudn dé cé dé lép cao va thsi gian
dai. Cdc gid tri “Relative Drift stop”cao (20 d&n 30 ug/phdt) sé dén dén chuén dé nhanh
va gidm do Igp. Gidm dé Igp la diéu can quan tém ddc biét khi st dung cdc thuée tha

AP

cé t6¢ dé phdn Ung cham (thudc tht mét cdu 1 hodc aldehyde va ketone). Phdi ddi gid
fri “Relative Drift stop” thich hop khi lam viéc v&i céc méu khéng hoa tan hodic it hoa tan.
Trong cdc ki€u chudn dé nay, céc vét nudc cudi cung ducc gidi phéng rat cham. Néu
mé&u chta mét lugng nudce nhd, gid tri “Relative Drift stop” phdi dugc ddt rat thdp. Néu mdu
chiia mét luang nudc 1én, cdc vét nudce cudi cung cé thé duge bd qua thi cdc phép chudn
d6 co thé dugc két thic & gid tri Drift rate cao hon.

8.2.2.2.2. ABSOLUTE DRIFT STOP
Theo tiéu chi nay, phép chudn do dat dén diém két thic khi do léch gidm xuéng dudi

,
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ngudng xdc dinh trusc duac goi la gid tri “Absolute Drift stop”.

1Ol

"Absolute Drift stop” khéng tinh dén gid frj Drift rate ban déu nhung c6 lgi thé la cé thé
dugc thiét lap ma khéng can xem xét dén ndng dé chét chuén dé. Ngoai ra, dé qud trinh
chudn dé dat dén diém cudi, nguang “Absolute Drift stop” phdi duge déit cao hon gid frj
Drift rate ban dau.

Nhugc diém chinh la gid tri Background Drift rate thyc t& phdi dugc xem xét truée khi dét
gid fri Absolute drift. Phdi can bdng gita t8c dé chudn dé va dé chinh xdc. Chon ngudng




cao hon mét chit so véi gid i Drift rate ban ddu sé lam chudn dé chdm hon nhung dé lap
cao. D&t ngudng cao hon (> 30 ug/pht) sé dan dén chudn dé rét nhanh va dé lap giém.
8.2.3. METHOD OPTIONS (TUY CHON PHUONG PHAP) /

8.2.3.1. PRE-DISPENSING AMOUNT (THEM TRUOC MOT LUGNG CHAT
CHUAN|

Co thé rit ngdn thai gian chuén dé bdng cdch thém mét lugng 18n chét chuan dé khi bdt
dau phén tich néu biét ham luong nudc gén dung cia méu.

Thé tich chat chudn dao déng tu 1% dén Q0% lusng cén thigt dé dat ducc diém két thuc.
Luong chét chuéin dé cao (khodng 90%) lam téng khd ndng chudn dé sai. Lugng thém vao
trén 50% chi nén dugc st dung néu phdn Ung xdy ra rét nhanh.

8.2.3.2. PRE-ANALYSIS STIR TIME (THO! GIAN KHUAY TRUGC CHUAN DO)

Khi phan tich cédc méu rén cé dé hoa tan han ché hodc cdc méu gidi phéng nudc lién két
cham, méu phdi duac khudy trong dung méi dé chon trudc khi bdt déu chudn dé, dé tranh
két qud chudn dé thap hodc khéng dat duge diém cudi. Ty chon thsi gian khudy trusc khi
phén tich ddm bdo rdng sau khi thém méu vao, hén hop chuan dé dusc khudy trong mét
khodng thai gian trugc khi bat ky chét chudn dé nao dugc thém vao cée. Thai gian khudy
trudc khi phén tich cé thé ducc déit t O dén 1000 gidy.

8.2.3.3. STIRRING SPEED (TOC DO KHUAY)

Ty 200 dén 2000 RPM v&i dé phan gigi 100 RPM.

T8c dé khudy t6i uu dat dugc khi cé thé nhin thdy dong xody nhé. Néu t8c dé khudy qua
thdp qud trinh chuén dé mét nhiéu t&i gian va dé lap kém. Néu t6c dé khudy qud cao, bot
khi s& hinh thanh trong dung dich. Bong béng cé thé lam mét &n dinh hodic lam sai léch
dién thé do duoc.

T8¢ dé khudy mac dinh cho thuéc thi Karl Fischer thuang mai phu hop véi tiéu chuén cia
Hanna la 900 RPM. C6 thé diéu chinh t8c do khudy.ddi véi dung dich cé dé nhét cao
hon hodic thap hon

8.2.3.4. BACKGROUND DRIFT RATE ENTRY (NHAP BACKGROUND DRIFT RATE)

Tuy chon nay cung cép sy lya chon gitia xéc dinh gid fri Drift rate ty déng cia HI?33 va
quy dinh mét gid tri c& dinh duac st dung bdi mdy chudn dé lam gid tri Drift rate.

Lai ich chinh cda viéc bé qua tinh nang Drift rate ty déng la tiét kiem thsi gian. Diéu nay
thich hop khi chuan dé cdc méu cé ham luong nudc cao ma gid i Drift rate qud théip hodic
frong cdc tinh huéng cha HI933 tién hanh phén tich gid frj Drift rate.

8.3. MAU )
8.3.1. QUY TRINH LAY MAU BUNG CACH
Viéc lay mau ding céch la diéu can thiét dé xdc dinh chinh xdc ham luong nudc, déic biét
la véi cdec méu khéng déng nhat. Nhiéu phuong phdp fiéu chudn hudng dan chi tiét dé
ddm bdo I8y méu thich hop. Theo nguyén téc chung, cén tuan thi céc hudng dén sau:
* Mau phdi mang tinh dai dién. Ham lugng nudc cia méu dugc 1ay giéng nhu ham
luang nudc trung binh cla cd méu 16n.
e Tranh dé mau ti€p xic véi cde tdc déng & nhiém cia dé ém khéng khi. Ldy méu cang
nhanh cang tét va bdo v& mau trong qud trinh vén chuyén va hodc bdo qudn.
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* L&y motlugng méu 1y méu 18n. B& mait cia méu hit dm ¢ thé chia mic dé am cao
hon so véi phan con lai cda méu. Bé mét cia méu thodt nudce cé thé chia it nude
hon so v&i phan con lai cda mau.

* L8y mdt mdu ¢ kich thude 8n sé cho ra mét mdu mang tinh dai dién hon.

8.3.2. XAC PINH KiCH THUGC MAU TOI UU

Viéc lya chon kich thusc méu thich hop la rét quan trong dé dat dugc két qud chudn dé
chinh xéc va 13p lai. Theo nguyén tdc chung, nén chon kich thuéc mdu sao cho fiéu thy
khodng 30-70% thé tich burefte.

Bdng dudgi day minh hoa méi quan hé gita dé léip, thé tich chat chuén dé, lusng nudc cé
frong méu, kich thudc mdu va ham lugng nude cla méu.

Titrant Volume Amount of Water Water Content
Required in Sample of Sample
0.002mL | 0.005mL | 10ug - 10%
>5.0% Size of Sample
S 3.0%
B 0.02mL | 0.05mL | 100ug _| 0.01g 1%
o )
g 1.0% 0lg
s
-‘g 065% | 02t 0.5mL 1mg _| L 1000 ppm
@ 10g
B 20mL | 50mL | 10mg | 100g L 100 ppm
& <0.40%
20mL 50mL | 100mg | I 10ppm

5mg/mL 2mg/mL

Kich thudc méu Iy tudng cé thé duac uéc tinh bang cdch vé mét dusng o ham lugng nudc
dy kién dén lugng nudc trong méu tuong tng véi dé I8p chuan dé mong muén (dé 1éch
chudn tuang ddi). Kich thusc méu ly tudng la vi tri giao nhau cla dudng vé véi “kich thusc
cla méu”.
Héy xem vi du phia trén. Busng nay dusc vé cho mau cé khodng 1% nudc va yéu cau do
|Gp t6t nhét c6 thé. Giao diém cia dusng thdng cho biét dé dua 10 mg nudc t6i uu vao t&
bao chudn do, ngusi st dung phdi thém 1g méu.
Luong méu can thiét dé dua 10 mg nudc vao t& bao chudn dé ciing ¢ thé duac tinh tryc
fi€p bdng cong thic dudi day.

1
$H,0 in sample

Sample mass (g) =

8.3.3. MAU RAN

M@u phdi dugc hoa tan day di trong dung méi. Diéu nay dat dusc bdng céch chon mét
hé dung méi thich hop, chudn bi méu thich hap va t8i uu héa cdc diéu kién phdn ing. Sau
khi dédm bdo réng méu cé thé hoa tan trong dung méi hodc hén hap dung maéi déa chon.
Co thé hé trg hoa tan mdu rdn bdng cdch nghién mau thanh bat min, téing thai gian khudy
trusc khi chuan dé hodc lam néng dung méi trong qud trinh chuén dé vai tuy chon c8c
chudn dé cé vdch ngdn gid nhiét va thiét bi tudn hoan nudc.



Maéu réin dugc thém vao té€ bao chudn dé bdng céch thdo phich cdm méu. Luong méu rén
thém dusi dang khéi luong hodc theo s& mdnh:
* Can khéi luong cla mau trong thuyén can.
* Bdt déu trinh ty chudn dé trén HI933 bdng phim “start analysis” t ché dé chs. Thao
tdc nay sé& hién thi man hinh “add sample”

L4

* Trugt phich cdm mau Ién, ra khdi miéng binh dé m& céng thém méu

e Nhanh chéng thém méu vao dém bdo réing TAT CA méu dusc chuyén véo dung
méi. Tranh moi sy tiép xUc gita méu va thanh hodc dinh cda t€ bao

* L3p lai phich cédm mdu vao binh.

* Xdc dinh khéilugng cia thuyén cén réng.

(1

* Tinh khéi luong cia mu dugc thém vao (lay khéi lusng cia thuyén cén chia mau try
di kh&i lugng thuyén cén réng).

» Nhdp khéi lugng mdu da tinh todn vao HI933.

* Bdt ddu chudn do bdng phim “start analysis”.

ONMA NS NYa ONONH

 Cén chdy thém mau rén cang nhanh cang 16t dé gidm thiéu thai gian mé céng thém
mau. Diéu quan trong nda la ddm bdo rdng tét cd mau tiép xic véi dung méi va
khéng ti€p xuc hodic dinh vao céc thanh bén trong cia ndp binh. Mét du chi mat mét
phdn nhé cia khéi lusng méu sé& lam két qué chudn dé cao han thyc té.
Trong mét s& trudng hop, méu rén cé thé yéu cdu mdt frong cdc budce chuén bi bé sung
Hudng dén chudn bi méu cu thé dusc bao gém trong cdc phuang phdp fiéu chudn.

8.3.4. MAU LONG
Phai chon hé dung méi hodic hén hap ma méu cé thé trén 1an vai nhau. Chét 1dng thusng
dugc thém vao qua vdach ngdn théng qua mét Eng fiém va kim tiém theo cdc budc sau:

o Gdn mot kim dai (dai khodng 6 cm, 21 gauge) vao mét 8ng fiém do 16n dé chua it

~

nhat mét thé tich mdu hoan chinh.
* Rda sach 8ng fiém va kim tiém vai méu nhiéu lan bdng cdch rét mét phan nhd mav,
kéo dai hét pit tong, Idc dé phi bén trong éng tiém va déy méu vao thung thu gom
chat thai
Hut do méu vao &ng tiem dé chudn dé it nhat mat lén.

’

Lau khé bén ngodi bang khan hodc khan gidy khéng xo.

Xdc dinh khéi lugng cla éng tiém va mau.

B&t dau chudn dé tu ché dé chs béng cach nhédn phim ty chon “start analysis”.
* Dua kim qua vdch ngdin frong céng I8y méu. Ddy éng fiém qua véch ngan cho dén
khi dau kim cach bé mat dung méi khodng 1 cm.

’

* X& mdu déu dan, ddm bdo rang méu dugc dua fryc tiép vao dung méi va khéng bdn
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tung tée 1&n thanh céc chudn dé hodc ddu éng xd.

 Hot mét lugng nhé khang khi tiy bén trong céc vao &ng tiém dé ddm bdo réng khéng
cé giot mau nao con sét lai trén dau kim.

 Cén thén rot &ng fiém va kim ra khoi vach ngan dé kim khéng cham vao dung méi
hodic cdc thanh phdn khéc bén trong t€ binh chudn dé.

* Xdc dinh khéi luong cia éng tiém va kim tiém.
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¢ Tinh kh&i lugng cla méu dusc thém vao binh chuén dé (lay khéi lusng cia 8ng tiém
sau khi da thém mau try di khéi luong cla ng tiém trudce khi thém mau).
* Nhdp khéilugng dé tinh todn cda mau vao HI933.

Khi thém mau l&dng bdng bom kim tiém, diéu quan trong la médu phdi duge dua tryc tiép
vao dung méi, khéng dugc dong trén thanh binh, khéng dé giot ndio con sét lai trén déu
kim vi s& dan dén két qué thép hon thyc t€.

Cdc méu 16ng c6 dé nhét cao, nhu mét ong, cé thé dugc thém vao céc qua éng tiém
khéng cé kim. Trong mét s8 trusng hap, méu chét léng can duac chuén bi trude khi chudn
dé. Huéng dén chudn bi mau cy thé ndm trong méi Standard method.

8.3.5. KY THUAT CHUAN Bl MAU

Trong khi nhiéu m&u cé thé dugc dua tryc ti€p vao binh chuén dé (xem phén Sample
Ad(dition), nhing m&u khdc lai yéu cau céc budc chudn bi trusc. Diéu quan trong la méu
khéng bi nhiém thém nudc hodc mét nudc trong giai doan chudn bi.

Dé c6 husdng dan chi fiét, hay tham khdo hudng dén kém theo céc phuong phdp tiéu
chudn.HI933 cung cdp cdc tuy chon dé tinh todn ty déng cdc méu dugc chudn bi théng
thusng, mdu chiét xuét bén ngoai va mdu hoa tan bén ngoai.

8.3.5.1. INTERNAL EXTRACTIONS (CHIET XUAT MAU BEN TRONG COC]
Viéc chiét xudt bén trong céc dugc thyc hién bdng cdch st dung tuy chon logi mdu “nomal”
frong menu “sample parameters”. Lloai chuén bi m&u nay thich hop cho cdc méu rdn gidi
phéng nudc tusng déi nhanh (trong thai gian khudy trudce khi phén tich) va thé hién khd
nadng hoa tan han ché hodc khéng co trong dung méi Karl Fischer. Chiét xudt méu bén
trong nén dugc s dung uu tién hon so vai cde ky thudt chiét xudt bén ngodi vi nudc chiét
xudt dugc chuén dé ngay lap tic, diéu nay cho phép chiét xuat hoan toan theo nguyén
tdc Le Chatlier. So luge vé quy trinh chung nhu sau:
* Thém methanol hodc dung méi thich hap vao binh chuén dé va thyc hién Pre-itration.
* Diéu chinh thai gian khudy trudc khi chudn dé do dai dé hoan thanh qud trinh chiét
xudt. Thai gian thich hop sé& phy thude méu va dung méi cy thé. Tham khdo phucng
phdp fiéu chudn hodic tht nghiém bdng cach téng thsi gian khudy trusc khi chudn dé
va chudn dé mau cho dén khi ham lugng nudc thu ducc khéng con téing nia.
* Lam mdu thanh bét min nhét o thé dé ddm bdo rdng nudc trong méu dugc chiét
xudt nhanh chong.
* Cho mdu vao binh chudn dé.

8.3.5.2. DILUTIONS (HOA TAN MAU|

Rat khé dé thém chinh xdc mét luong méu rét nhd vao binh chudn dé. Do dé, cdc méu
cé ham lugng nusc > 50% phdi ducc hoa tan véi dung méi khé trude khi dua vao binh
chuan dé. Viéc hoa tan dugc thyc hién bdng cdch st dung tuy chon loai méu ‘External
dissolution’. Methanol khan & dung méi ducc lya chon dé hoa tan méu. N&u méu chia
chét béo hodc déu, thi cé thé si dung hén hop methanol va chloroform dé téng khd néing
hoa tan cia mu. Quy trinh chung dé hoa tan méu:

* Xdc dinh khéi lugng cla binh khé dugc trang bi ndt cé véch ngan.



 Chuyén khodng 1g méu vao binh va can khéi lugng cla binh va méu.

* Thém 30 gam dung méi hoa tan vao binh. Déy kin va trén déu.

* Xd&c dinh dé am cia dung méi khd hoa tan trong phép chuan dé riéng biét.
* Thém mdu da hoa tan theo hudng dan thém mau l&ng trong phan nay.

8.3.5.3. EXTERNAL DISSOLUTION (HOA TAN MAU BEN NGOAI

Phuong phdp nay can mét lugng I6n mu chét rdn, hoa tan né trong mét lugng dung méi
tuong déi nhé do ham lugng nudce trong méu rét thadp hodc phan bé khéng déng nhét. Sy
hoa tan bén ngodi sé gitp lam gidm sai 8 chudn dé. Mat phan nhé dung méi sau dé ¢
thé duac dua vao binh chudn dé. Viéc chudn bi méu va lya chon dung méi hodic hén hop
dung méi la ddic trung cba tung méu. Tham khdo phuong phdp tiéu chudn dé biét chi fiét.
HI933 sé& ty déng thuc hién cdc tinh todn can thiét khi “External dissolution” dugc chon ti
menu “Sample type".

8.3.5.4. EXTERNAL EXTRACTION (CHIET XUAT MAU BEN NGOA]

Neén chiét bén méu ngodi d&i vai cdc méu rén khéng hoa tan, gidi phdng nudc chém.
HI933 sé& ty déng thuc hién cdc phép tinh can thiét khi “External extraction” dugc chon tu
menu “Sample type”. So lugc vé quy trinh chung nhu sau:

* Xdc dinh khéi luong cia chai chiét hodic binh ¢ vach ngan.

* Cho dung méi chiét xudt vao chai va xdc dinh khéi lugng cia chai va dung méi. Bé
16i da héa hiéu qud cla qud trinh chiét xudt, ham luong nudc trong dung méi phdi
cang thdp cang t6t. Khi chon mét dung méi chiét xudt, ngudi ta phdi xem xét cén
thén gidi han bdo hoa nude déi vai dung méi.

* Xdc dinh ham luong nudc cla dung méi.

* Xdc dinh khéilugng dung méi con lai trong binh chiét.

e Thém mdau dé nghién min vao dung méi trong chai chiét. Lugng mdau thém vao phdi
do lén dé luong nudc frong mdu 18n hon nhiéu so véi lugng nudc trong dung méi
frudce khi chiét.

* L&c dung dich hodic d&t dung dich trén dia khudy hodic trong mdy siéu am.

» D& phan khéng hoa tan cia mau ldng xuéng ddy chai chiét.

* Chuén dé phdn méu néi bén trén co kich thudce thich hop.

8.3.5.5. DONG HOA MAU

Déng héa méu ducc khuyén nghi cho cdc mdu khéng chia nudc hodc hdn hop chét long
cng nhu cdc chét rén cé sy phan bé nudc khéng déng déu. DE nudc phan bé déng déu
frong mdu s dung mdy trén va mdy cdt xén téc dé cao dugc goi la mdy déng héa.
Trong cdc mau 2 pha (déu va nudc) khéng chia nudce, nude cé xu hudng di chuyén 1én
bé mdt cla dung dich, bam vao thanh bén trong hodc chim xuéng ddy chai. Biéu nay dac
biét c6 van dé khi lay mdu duac thyc hién & nhiét dé cao va sau dé méu dugc dé nguéi
dén nhiét dé phong frudce khi phan fich.

Sy phén b8 nudc trong mau rén thusng khéng déng nhét va do doé phdi dusc xi Iy hoan
toan thanh bét hodc dang déng nhét. Quy trinh déng nhét phy thuée vao céc ddc tinh cia

mau cu thé.
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Déng héa déic biét thich hap cho cdc méu bdn rdn va huyén pho va la phusng phdp duy
nhdt cé thé phd vé cdc t& bao thyc vat va mé dé gidi phéng nudc cé bén trong té bao.
Déng héa thusng dugc thyc hién bén ngoai trong binh khé véi viec bé sung dung méi thich
hop, t6t nhat la methanol.

8.3.5.6. LAM NONG MAU

Pun néng méu dugc st dung dé phan tich cdc méu rén hodc ldng khéng thé chiét xuét
dugc hodc cdn r& phdn ung Karl Fischer. Ching bao gém nhyo, khodng chat, cac sén
phdm héa ddu cé chia chét phy gia va nguyén liéu ban dau cho céc sdn pham dugc
phdm. Mau dugc lam néng trong mét 1 sdy ddc biét trong khi dong khi khé di qua buéng
mau. Nhiét dé gia nhiét cia méu cy thé va cé thé dugc fim thdy trong cdc phucng phdp
fiéu chudn duac ép dung. Nhiét dé dusc chon cang cao cang t6t ma khang lam phan hoy
mau, diéu nay cé thé lam nhiém bdén binh chudn do.

8.4. HE THONG THUOC THU KARL FISCHER

Hién nay trén thi frusng cd rét nhiéu loai thuéce th Karl Fischer, méi loai duac thiét k& cho
cdc chdt nén méu va diéu kién chudn dé cu thé. Hé théng thuéce thi Karl Fischer bao gém
dung méi va chdt chudn dé. Dung méi la chét I6ng ma méu dugc thém vao trong binh
phdn ing. Chét chudn dé la chat I6ng chia lodine duge bom vao binh chudn dé.

8.4.1. HE THONG PHAN LOAI THUOC THU

Hé théng thuéc tht duge phén thanh 2 loai: mét cdu t0 va hai cdu 10 tby thude vao viéc
bao gém luu huynh dioxit va baza trong chét chuéin dé hodic trong dung méi. Trong hé mét
cdu 1, con dugc goi la vét liéu téng hop, chdt chudn dé chia tét cé cdc chdt phén ing
can thiét (lodine, luu huynh dioxit va bazs) dusc hoa tan trong alcohol hodc ether. Trong
hé théng thudc thi hai cdu 16, dung méi dé chia luu huynh dioxit va baza trong khi chét
chudn d& thusng la dung dich bao gém lodine va methanol.

8.4.1.1. HE THUOC THU MOT CAU TU

ThuBc thi mét cau i kém 6n dinh hon so véi hé hai cdu 10, thudng chi cé thsi han st dung
hai ném. Uu diém chinh la chét chuén dé cung cdp luu huynh dioxit va baza.giip cho
phép chuén dé linh hoat hon va cung cép dung lugng dung méi gén nhu vé han. Hé théng
dung méi mét cdu i co thé dé dang tuy chinh, tao ra cdc hén hop ddc biét thich tng
véi cde ddc tinh méu cy thé. Hén hop dung mai phé bién bao gém ethanol, chloroform,

xylene, toluene, va cdc alcohol mach dai nhu hexanol va decanol.

8.4.1.2. HE THUOC THU HAI CAU TU

Thudc th hai cdu 1 cé nhing vu diém riéng. Ching 6n dinh hon va cé thai han s dung
|Gu han. Luu huynh dioxit dugc trén trude vai mot luong du dung méi géce alcohol, do do
cdc este sulfit cén thiét cé mdt trusce khi bét déu chudn dé. Diéu nay dén dén t6c dé chudn
dé cao hon va db chinh xéc cao hon déi véi mau chia it nuée. Ngodi ra, bazo cé trong
dung méi trudc khi thém mdu gitp dém ndng cia dung méi cao hon.

8.4.1.3. THUOC THU CHO ALDEHYDE VA KETONE
Viéc thém mdu chua aldehyde hodc ketone vao dung méi Karl Fischer géc methanol dén
dén cdac phdn Ung phy dnh hudng xdu dén két qué chuén dé. Khi alcohol phdn ung véi



nhom cacbonyl cia aldehyde va ketone, ching tao thanh acetal va ketal théng qua phdn
Ung gidi phéng nudc. Viéc tao ra nudc trong qud trinh chudin dé sé lam sai léch két quad, cé
thé dan dén diém cudi bj bién mét.Trong khi kefone it phdn tng hon aldehyde, khd néng
phdn Ung cla cd hai logi déu ty & nghich vai dé dai chudi cacbonyl. Sy tao thanh acetal
va ketal cing phy thuéc vao loai alcohol cé trong dung méi. Khi chiéu dai chudi cia mét
ankyl alcohol hodic nhém alkyl ducc thé tang 1én, khd ndng phdn ung cda alcohol déi vai
ketone va aldehyde gidm (tic la methanol la phdn tng manh nhét). Cé thé ngdn chéin sy
hinh thanh acetal hodic ketal bdng cdch st dung thudc thi khéng chia metanol. Nén thay
thé metanol bang alcohol nhiéu C han, ether, alkane halogen hodic sy két hap tuong tu.

8.4.2. CHON VA THAY BOI DUNG MO

Dung méi déng vai trd quan frong frong qué trinh chudn dé KF. N6 phdi phdn ing vdi
sulfur dioxide dé tao thanh loai methyl sulfite, hda tan méu va/hodc chiét xudt nude, va né
s& gilp ngdn ngUa cdc phén Ung phu xdy ra. Dung méi phé bién nhét la methanol. Co thé
s dung hén hop dung méi dé téing khd néng hoa tan clia mau trong dung méi mét cdu
td, mién & hén hop chia it nhat 20 - 30% methanol. Trong hé théng thuéce thi hai cdu 1,
c6 thé st dung 50% dung méi cho hé hai cdu 1 va 50% hén hop dung mai. Diéu nay ddm
bdo réng c6 d luu huynh dioxit va bazo dé phdn dng Karl Fischer dién ra. Néi chung, nén
chon dung méi phu hop vai thanh phan mau.

Chét béo, dau va hydrocacbon mach dai cé khd nang hoa tan han ché trong methanol.
Neén s dung co-solvent cia rugu mach dai (n-decanol) hodc chloroform. Carbohydrate
va protein cé khé ndng hoa tan kém trong methanol, formamide cé thé dugc st dung lam
co-solvent. Chudn dé axit hodic baza ¢ thé lam pH vuct khai pham vi t6i uu va cé thé cén
thém dung dich dém. C6 thé thém vao dung méi thude thi KF ‘Buffer’ thuong mai hodic
imidazole cho cdc méu axit va axit salicylic d&i véi céc médu co bdn. D& phén tich ketone
hodic aldehyde, methanol cé thé dugc thay thé bang thuéc thd “K” déc biét cé chia hén
hop bao gém 2-chloroethanol, chloroform, ethanol hodic 1-methoxy-2-propanol.

8.4.3. WATER STANDARDS (DUNG DICH CHUAN)

Dung dich chuén dugc st dung dé chudn héa chét chudn dé va dé xdc minh hiéu sudt cia
mdy chudn dé va ky thuét cla ngusi phan tich. Dung dich chudn & mét phén khang thé
thi€u cia 1ISO 9000, GMP, GLP va huéng dén cia FDA vé xdc dinh nudc.

Dung dich chuén dugc st dung phé bién nhét la sodium tartrate dihydrate. Cé dang bét
tinh khiét cao, khéng hut dm, cé ham lugng nudc én dinh la 15.66 + 0.05%. Tuy nhién, hop
chét nay it hda tan trong methanol, can it nhat 3 phat khudy dé hoa tan hoan toan.

Neéu yéu cdu dé chinh xdc cao hodic khd ndng truy xudt nguén gée NIST, dung dich chudn
dugc niém phong trong éng thiy tinh ciing c6 sdn trén thi trudng. Ching dé dugc nha sén
xudt phdn tich truéc kem theo ching nhén va cé s@n & nhiéu néng doé.

Ngusi dung cé kinh nghiém cing cé thé st dung lusng nudc khi ion rét nhé lam chét
chudn. Do tinh chét rét nhay cdm véi nuéc cia phép chuan dé Karl Fischer, chi can mét vai
miligam nuéc cho qud trinh chuén héa.
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8.4.4. STANDARDIZING THE TITRANT (CHUAN HOA CHAT CHUAN)

Chuédn héa chat chudn d8, hodc xdc dinh néng dé, la mét phdn thusng xuyén va cén
thiét dé cac phan tich Karl Fischer chinh xac. Chét chuan dé phdi dugc chudn hang ngay
dé c& do chinh xdc cao nhét. Khuyén cdo rang chdt chudn dé duge chuén héa lai néu
phuang phdp duac st dung dé phan tich rét khdc véi phuong phép ducc st dung dé
chu@n héa chét chuén dé ban dédu. Chét chudn dé cé thé dugce chudn héa bdng céch
st dung mudi ngadm nudc, dung dich chudn hodic mét luang nhé nudc tinh khiét.

Quy trinh chung dé chudn héa chat chuén dé dugc trinh bay chi tigt dudi day:

¢ Cai dgt may chuén dé theo hudng dén st dung. Dam bdo mdy chuén dé dugc thiét
lap v&i cung thuée thi, dung méi, diéu kién lam viéc, nhiét dé va cai déit mdy chudn
dé sé duac st dung cho cdc phan tich mau tiép theo.

* Chon phuong phdp chuén héa thich hop di kem vai HI933
Néu st dung Chuén Sodium Tartrate Dihydrate

* Can ty 30 d&n 200 mg chét chudn. Ddm bdo réng mudi dugc bdo qudn ding céch
va t6n tai dudi dang bt min, chay ty do.

* L&p lai qud trinh chuén héa it nhét ba lén va cap nhét néng dé chét chuén dé bdng
céch st dung gid tri két qud trung binh théng qua man hinh théng ké néu sy thay déi
gita cdc lan nhd.

NéEu s dung Prepared Liquid Water Standard (Ampule):

* M3 &ng chia chét chudn ra. Ria sach xy lanh béng mét phdn nhé chét chudn.

* Hut phan con lai cla chét chudn vao xy lanh, cén va chuén dé khodng mét phén ba
chét chudn trong xy lanh.

* Tién hanh hai lén chuén héa nia véi chét chudn con lai trong xy lanh.

* Xem lai tap hop két qud trén man hinh théng ké "Average results”. Néng dé chat
chudn dé phdi dugc cap nhét véi céc két qud trung binh mién la khéng cé sy khdc
biét qua muc gitia cdc két qud chudn hoa.

Néu st dung chét chudn nudc tinh khiét:

* Hdt khodng 10 pl nudc tinh khiét vao mét micro xy lanh thiy tinh.

* SU dung can phén tich cé dé phén gidi 0.01 mg.dé thém chat chuéin. Do kich thusc
mau cyc ky nhd, diéu quan trong la phdi tudn thi nghiém ngdt quy trinh bé sung méu
chét léng ducc néu trong phan “Méu léng” & trén.

* Xem lai tdp hop két qud trén man hinh théng ké "Average results”. Néng dé chat
chuén dé phéi dugc cap nhét véi céc két qua trung binh mién la khéng cé sy khdc
biét qua muc gita cdc két qud chudn hoa.



9. PHU KIEN

9.1. CHAT CHUAN

9.1.4.3.1. CHAT CHUAN MOT CAU TU

Honeywell® HYDRANAL™ - Composite 1 {Catalog Number 34827
HYDRANAL™ - Composite 2 (Catalog Number 348006)
HYDRANAL™ - Composite 5 {Catalog Number 34805)
HYDRANAL™ - Composite 5 K (Catalog Number 34816)

GFS Chemicals® Watermark® - Single Solution, 2 mg/ml (Catalog Number 1601)
Watermark® - Non-Hazardous Single Solution, 2 mg/ml
(Catalog Number 1894)
Watermark® - Single Solution, 5 mg/ml (Catalog Number 1600)
Watermark® - Non-Hazardous Single Solution, 5 mg/ml
(Catalog Number 1893)
Watermark® - Methanol Based, 5 mg/ml (Catalog Number 1616)

JT. Baker® Hydra-Poin™ - Composite 2 (Catalog Number 8891)
Hydra-Poinf™ - Composite 5 (Catalog Number 8890)
Hydra-Poin™ - Composite 5K (Catalog Number 8892)

9.1.4.3.2. CHAT CHUAN HAI CAU TU

Honeywell® HYDRANAL™ - Titrant 2 (Catalog Number 34811)
HYDRANAL™ - Titrant 2 £ (Catalog Number 34723)
HYDRANAL™ - Titrant 5 (Catalog Number 34801)
HYDRANAL™ - Titrant 5 E (Catalog Number 34732)

GFS Chemicals® Watermark® - Non-hygroscopic Titrant, 0.5 mg,/ml
(Catalog Number 1970)
Watermark® - Non-hygroscopic Titrant, 1 mg,/ml
(Catalog Number 1602)
Watermark® - Non-hygroscopic Titrant, 2 mg,/ml
(Catalog Number 1603)
Watermark® - Non-hygroscopic Titrant, 5 mg,/ml
(Catalog Number 1604)

JT. Baker® Hydra-Poinf™ - Composite 2 (Catalog Number 8845)
Hydra-Poinf™ - Composite 5 (Catalog Number 8844)
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9.2. DUNG MOI

9.2.4.3.1. DUNG MOI MOT CAU TU

Honeywell® HYDRANAL™ - Methanol Dry (Catalog Number 34741)
HYDRANAL™ - Methanol Rapid (Catalog Number 37817
HYDRANAL™ - CompoSolver E (Catalog Number 34734
HYDRANAL™ - Solver (Crude) Oil (Catalog Number 34697
HYDRANAL™ - lipoSolver CM (Catalog Number 37855)
HYDRANAL™ - lipoSolver MH (Catalog Number 37856)
HYDRANAL™ - Medium K (Catalog Number 34698)
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HYDRANAL™ - KetoSolver (Catalog Number 34738)

HYDRANAL™ - Working Medium K (Catalog Number 34817)

HYDRANAL™ - Karl Fischer Reagent (Catalog Number 36115)

GFS Chemicals® Watermark® - General Purpose Solvent (Catalog Number 1610)

Watermark® - Methanol Solvent (Catalog Number 1609)
Watermark® - Ketone /Aldehyde Solvent (Catalog Number 5322)
Watermark® - QOils Solvent (Catalog Number 2978)
Watermark® - Methyl Alcohol - KF Grade (Catalog Number 3569)

J T Baker® Hydra-Poinf™ - Methanol Dry (Catalog Number 8898)w
9.2.4.3.2. DUNG MOI HAI CAU TU
Honeywell HYDRANAL™ - Solvent (Catalog Number 34800)

HYDRANAL™ - Solvent E (Catalog Number 34730)
HYDRANAL™ - Solvent CM (Catalog Number 34812)
HYDRANAL™ - Solvent Oil (Catalog Number 34749)

GFS Chemicals® Watermark® - General Purpose Solvent (Catalog Number 1610)
Watermark® - Methanol Free Solvent (Catalog Number 1609)
Watermark® - Buffer (Catalog Number 1615)
Watermark® - KF Solvent for Oil (Catalog Number 2991)

J.T. Baker® Hydra-Poinf™ - Solvent G (Catalog Number 8855)
9.3. CHAT CHUAN
Honeywell® HYDRANAL™ - Standard Sodium Tartrate Dihydrate

(Catalog Number 346906)
HYDRANAL™ - Water Standard 10.0 (Catalog Number 34849)
HYDRANAL™ - Water Standard 1.0 (Catalog Number 34828)
HYDRANAL™ - Water Standard 0.1 (Catalog Number 34847)
GFS Chemicals® Watermark® - Sodium Tartrate (Catalog Number 805)
Watermark® - 10 mg/g (Catalog Number 2303)
Watermark® - 5.00 mg/g (Catalog Number 2304)
Watermark® - 1.00 mg/g (Catalog Number 2302)
Watermark® - 0.50 mg,/g (Catalog Number 3493)
Watermark® - 0.100 mg/g (Catalog Number 2301)
Watermark® - 0.050 mg/g (Catalog Number 2311)



9.4. LINH KIEN MAY CHUAN DO

Bom @
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HI1930100
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Ong hot Z
HI900570S ﬂ@ wn
: —
=2 S =,
= S
Ong x& va phy kién ° B& I&p rép binh chudn do ®
HI9005803S H1930520

Burette 5 mL
HI930505

=

Dung cy m& Burette E

HI?00942 =
I
Z

Bom khang khi

va mdy khudy tu Pau 6ng xa (2 cdi)

HI®33/HI934 HI900523

H1930180

Binh chuén dé cho Phich cdm c&ng dung méi

HIQ03,/HI®33 (2 cai)

HI900522 HI900528

éng fiém 5 ml

HI?00205
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Ndp chai chuan dé
HI900530

Ndp chai dung
mdi/chdt thai
HI?00531

Huat &m cho céc
hodic chai chuan dé

HI900532

Hut @m cho dung
mai hodc chai chat

thai HI00533

Chai chta chat thdi
HI900534

Ong x0 Iy dung
mobi/chat thai
(2 cail)
HI?00535

Ong cho bom khéng
khi (2 cai.)
HI900536

B6 vong cht O
HI1900540

Mang (5 cai)
HI900527

Chathot ém, 250 g
HI900550

Adapter nguén
(Phich USA)
HI900946

Adapter nguén
(Phich EU)
HI900947

Khéa hiéu chudn

HI?00941

Cdép USB
HI920013

USB
HI930900U

Hudng dan st dung
H1930803
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HIB001EN 5.0 mg/ mL TITRANT STANDARDIZATION WITH WATER STANDARD

One-Component Titrant

MO TA
Phuong phdp nay dung dé xac dinh néng dé
ca thudce thd 5.0 mg/ml one-component
bdng Liquid Water Standard. K&t qué dusc
hién thi theo mg,/mL.
PIEN CUC

e Dién cyc Dual Platinum Pin HIZ6320
THUSC THU

 Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* 10 mg/g liquid water standard

* Dry methanol

PHU KIEN

* Xy lanh 3 mL (sach va kho)

e Kim tiém loai 22, dai 6",

* Binh dung méi, GL45

CHUAN B| MAY

* K&t né&i binh dung méi vao ndp binh
theo huéng dan s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dén s dung.

* Bom thudc thi vao burette. Néu con
bot boéng trong burette hodc dusng
8ng thi bom xd tiép 3 - 5 lén nia dé
loai bd bot khi.

* Nhan {257,

_______________

dung phim mii t&n chon

................

A

* Thém dung méi vao céc chudn do dén
vach “min" (khodng 50ml)

* Nhén dé loai bé é@m trong binh
chudn dé va xdc dinh dong khéng khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
* Hdt m&u chudn vao xy lanh.
* Cén xy lanh c& chia méu.

o Nhani, et & Mdy sé hién thi man hinh

dé ngusi dung nhép khéi lugng méu.

* Bom khodng 1.00 g (khodng Tml) méu
vao céc chudn dé qua vdch ngan.

e Chy y trdnh bom mdu vao dién cyc
hodic thanh cSc. Néu can thiét, Idc nhe
c6c dé loai bé méu dinh trén thanh céc
va dién cuyc.

* Lam sach dau kim bang cdch hut nhe it
khéng khi frong céc chuén dé trusc khi
rét ra. Néu thdy con sét lai 1 giot trén
kim thi nhing nhanh déu kim vao dung
moi.

e ROt kim tiem ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu da cho vao céc
(bding sy chénh l&ch gita 2 lan can).

e Nhap chinh xdc gid tri mau da thém
vao réi nhén @ dé tién hanh phan
tich.

e Sau khi chuén dé6 xong, man hinh
Standardization Result sé ducc hién
thi, gid tri s& hién thj theo mg/mL.



CAl PAT PHUONG PHAP

Name : 5Smg/mL Stdz w/water std
Method Revision: 1.1
Type: Titrant Standardization
Predispensing Amount: 25 %
Pre-Analysis Stir Time: 5 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Standard: Ligquid 10 mg/g

Type: Liquid by mass

Concentration Unit: mg/g

10.0000 mg/g
1.0000 g

Water Content:
Standard Size:
Titrant: Composite 5

Titrant Type: one-component

Nominal Titrant Conc.: 5.0000 mg/mL

Std. Titrant Conc.: 5.0000 mg/mL

Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 20.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:
Termination Parameters:

3 Readings
10.0 mL/min

Maximum Duration: 1200 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 7.0 pg/min
Significant Figures XXXXX

CONG THUC TiNH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final Results Units: mg/mL

Standard Concentration: 10.0000 mg/g
Standard mass: 1.0000 g [w/w]

10.0000 x 1.0000
\

mg/mL=

KET QUA

Titration Report
Method Name: 5mg/mL Stdz w/water std
Time & Date: Apr 03, 2019 12:00

Standard Size: 1.0000 g
Standard Conc.: 10.0000 mg/g
Drift Value: 5.4 pg/min
End Point Volume: 2.0341 mL
Result: 4.9276 mg/mL
Titration Duration: 4:19 [mm:ss]
Estimated Cell Volume: 55.88 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HIS002EN

HI8B002EN 2.0 mg/mL TITRANT STANDARDIZATION WITH WATER STANDARD

One-Component Titrant

MO TA
Phuong phdp nay dung dé xdc dinh néng do
cta thuée thi 2.0 mg,/mlL one-component
bdng Liquid Water Standard. Két qué dusc
hién thi theo mg/mL.
PIEN CUC

* Dién cyc Dual Platinum Pin HI76320
THUSC THU

* Thudc tht 2 mg/ml one-component
Karl Fischer volumetric

* 1 mg/g liquid water standard

* Dry methanol

PHU KIEN

* Xy lanh 3 mL {sach va kho)

e Kim tiém loai 22, dai 6",

* Binh dung méi, GL45

CHUAN BJ MAY

* K&t néi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan si dung.

* Bom thudc thi vao burette. Néu con
bot béng trong burette hodc dusng
&ng thi bom xd tiép 3 - 5 lén nia dé
loqi bd bot khi.

* Nhén { g |,

...............

dung phim mi tén chon

................

~

* Thém dung méi vao céc chuén dé dén
vach “min” (khodng 50ml)

* Nhén dé logi bé @m trong binh
chuén dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
¢ Hut mdu chudn vao xy lanh.
* Cén xy lanh cé chia mau.

* Nhdn | et i Mdy sé hién thi man hinh
dé ngusi dung nhap khéi lusng mév.

* Bom khodng 2.00 g (khodng 2ml) méu
vao céc chudn dé qua vdch ngan.

e Chi y tranh bom méu vao dién cyc
hodic thanh c&c. Néu can thiét, Idc nhe
c&e dé loai bd mdu dinh trén thanh céc
va dién cuc.

* Lam sach dau kim bdng cdch hut nhe it
khéng khi trong cc chuén dé trusc khi
rét ra. Néu thdy con sét lai 1 giot frén
kim thi nhing nhanh dau kim vao dung
moi.

e ROt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét [én nva dé xdc dinh
chinh xdc luong méu da cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

e Nhdp chinh xdc gid tri mau da thém
vao réi nhén dé tién hanh phdan
tich.

e Sau khi chuén d6 xong, man hinh
Standardization Result sé dugc hién
thi, gid tri s& hién thi theo mg/mL.



CAl PAT PHUONG PHAP

Name : 2mg/mL Stdz w/water std
Method Revision: 1.1
Type: Titrant Standardization
Predispensing Amount: 25 %
Pre-analysis Stir Time: 5 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Standard: Liquid 1.0 mg/g

Type: Liquid by mass

Concentration Unit: mg/g

Water Content: 1.0000 mg/g
Standard Size: 2.0000 g

Titrant: Composite 2
Titrant Type: one-component
Nominal Titrant Conc.:2.0000 mg/mL
Std. Titrant Conc.: 2.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 1.000 pL
Maximum Dose: 20.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:
Termination Parameters:

3 Readings
10.0 mL/min

Maximum Duration: 1200 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 7.0 pg/min
Significant Figures XXXXX

CONG THUC TiNH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final Results Units: mg/mL

Standard Concentration: 1.0000 mg/g
Standard mass: 2.0000 g

1.0000 x 2.0000
\

mg/mL=

KET QUA

Method Name: 2mg/mL Stdz w/water std
Time & Date: Apr 03, 2019 12:00

Standard Size: 2.0000 g
Standard Conc.: 1.0000 mg/g
Drift Value: 5.0 pg/min
End Point Volume: 1.0496 mL
Result: 1.9103 mg/mL
Titration Duration: 5:10 [mm:ss]
Estimated Cell Volume: 60.11 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HISO03EN

HI8B003EN 1.0 mg/mL TITRANT STANDARDIZATION WITH WATER STANDARD

One-Component Titrant

MO TA
Phuong phdp nay dung dé xdc dinh néng do
cta thuée th 1.0 mg/mlL one-component
bdng Liquid Water Standard. Két qué dusc
hién thi theo mg/mL.
PIEN CUC

* Dién cyc Dual Platinum Pin HI76320
THUSC THU

* Thudc tht 1 mg/ml one-component
Karl Fischer volumetric

* 1 mg/g liquid Water Standard

* Dry methanol

PHU KIEN

* Xy lanh 3 mL {sach va kho)

e Kim tiém loai 22, dai 6",

* Binh dung méi, GL45

CHUAN BJ MAY

* K&t néi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan si dung.

* Bom thudc thi vao burette. Néu con
bot béng trong burette hodc dusng
&ng thi bom xd tiép 3 - 5 lén nia dé
loqi bd bot khi.

* Nhén { g |,

...............

dung phim mi tén chon

................

~

* Thém dung méi vao céc chuén dé dén
vach “min” (khodng 50ml).

* Nhén dé logi bd @m trong binh
chuén dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
¢ Hut mdu chudn vao xy lanh.
* Cén xy lanh cé chia mau.

* Nhdn | et i Mdy sé hién thi man hinh
dé ngusi dung nhap khéi lusng mév.

* Bom khodng 2.00 g (khodng 2ml) méu
vao céc chudn dé qua vdch ngan.

e Chi y tranh bom méu vao dién cyc
hodic thanh c&c. Néu can thiét, Idc nhe
c&e dé loai bd mdu dinh trén thanh céc
va dién cuc.

* Lam sach dau kim bdng cdch hut nhe it
khéng khi trong cc chuén dé trusc khi
rét ra. Néu thdy con sét lai 1 giot frén
kim thi nhing nhanh dau kim vao dung
moi.

e ROt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét [én nva dé xdc dinh
chinh xdc luong méu da cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

e Nhdp chinh xdc gid tri mau da thém
vao réi nhén dé tién hanh phdan
tich.

e Sau khi chuén d6 xong, man hinh
Standardization Result sé dugc hién
thi, gid tri s& hién thi theo mg/mL.



CAl PAT PHUONG PHAP

Name : Img/mL Stdz w/water std
Method Revision: 1.1
Type: Titrant Standardization
Predispensing Amount: 25 %
Pre-analysis Stir Time: 5 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Standard: Liquid 1.0 mg/g

Type: Liquid by mass

Concentration Unit: mg/g

Water Content: 1.0000 mg/g
Standard Size: 2.0000 g

Titrant: Composite 1
Titrant Type: one-component
Nominal Titrant Conc.:1.0000 mg/mL
Std. Titrant Conc.: 1.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m

Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 2.000 pL
Maximum Dose: 40.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:
Termination Parameters:

3 Readings
10.0 mL/min

Maximum Duration: 1200 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 7.0 pg/min
Significant Figures XXXXX

CONG THUC TiNH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final Results Units: mg/mL

Standard Concentration: 1.0000 mg/g
Standard mass: 2.0000 g

1.0000 x 2.0000
\

mg/mL=

KET QUA

Method Name: Img/mL Stdz w/water std
Time & Date: Apr 03, 2019 12:00

Standard Size: 2.0000 g
Standard Conc.: 1.0000 mg/g
Drift Value: 5.0 pg/min
End Point Volume: 1.8528 mL
Result: 1.0824 mg/mL
Titration Duration: 5:30 [mm:ss]
Estimated Cell Volume: 64.20 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HISO11EN

HI8O11EN 5.0 mg/mL TITRANT STANDARDIZATION WITH DISODIUM TARTRATE

One-Component Titrant

MO TA
Phuong phdp nay dung dé xdc dinh néng do
cta thuée thi 5.0 mg,/mlL one-component
bdng Disodium Tartrate Dihydrate. K&t qué
dugc hién thi theo mg/mL.
PIEN CUC

* Dién cyc Dual Platinum Pin HIZ6320
THUSC THU

* Thudc tht 5 mg/ml one-component
Karl Fischer volumetric

* Disodium Tartrate Dihydrate, 15.66%
H2O (w/w)

* Dry methanol

* Dry formamide

PHU KIEN
* Thuyén cén (sach va kho)
* Binh dung méi, GL45
CHUAN B| DUNG MO

 Chudn bj it nhat 200mL dung méi. Pha
dry methanol va dry formamide theo fi
& 2:1.

CHUAN B| MAY

* K&t néi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan si dung.

* Bom thuéc thi vao burette. Néu con
bot béng trong burefte hodc dusng
8ng thi bom x4 tiép 3 - 5 lén na dé
loqi bd bot khi.

e Nhan { 2t dung phim moi tén chon

...............

~

* Thém dung méi vao céc chuén do dén
vach “min” (khodng 50ml).

* Nhén dé logi béd @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH

* Thém 0.050 g dén 0.100 g vaio thuyén
can.
* Can fartrate va thuyén can.

* Nhan | et L Mdy sé hién thi man hinh
dé ngussi ding nhap khi luong mau.

* Thdo ndip phia trén céc chudn dé, cho
fartrate vao réi déng ndp lai.

* Chi y trdnh dé méu dinh vao dién cuc
hodic thanh c8c. Néu can thiét, Idc nhe
c6e dé loai bd mdu dinh trén thanh céc
va dién cuc.

* Can thuyén can lai 1 lan noa dé xdc
dinh chinh xdc lugng méu da cho vao
(bdng chénh léch giva 2 lan can).

e Nhdp chinh xdc gid tri mau da thém
vao réi nhén dé tién hanh phéan
tich.

* Sau khi chudn dé xong, man hinh
Standardization Result sé ducc hién thi,
gid fri s& hién thi theo mg/mL.



CAl PAT PHUONG PHAP

Name : 5mg/mL Stdz w/tartrate
Method Revision: 1.1
Type: Titrant Standardization
Predispensing Amount: 15 %
Pre-analysis Stir Time: 30 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic

Solvent: MeOH Form. 2:1
Standard: Sodium Tartrate
Type: Solid by mass
Concentration Unit:
Water Content:
Standard Size:
Titrant: Composite 5
Titrant Type: one-component
Nominal Titrant Conc.: 5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

15.66 %
0.1000 g

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 2.000 pL
Maximum Dose: 40.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:
Termination Parameters:

3 Readings
10.0 mL/min

Maximum Duration: 1200 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 7.0 pg/min
Significant Figures XXXXX

CONG THUC TINH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final Results Units: mg/mL

Standard Concentration: 15.66 %
Standard mass: 0.1000 g[W/W]

0.1000 x 0.1566 x 1000
\Y

mg/mL=

KET QUA

Method Name: 5mg/mL Stdz w/tartrate
Time & Date: Apr 03, 2019 12:00
Standard Size: 0.1000 g
Standard Conc.: 15.66 %

Drift Value: 4.0 pg/min
End Point Volume: 3.1333 mL
Result: 5.0329 mg/mL
Titration Duration: 8:48 [mm:ss]
Estimated Cell Volume: 69.26 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8T01EN

HI8101EN MOISTURE DETERMINATION IN DAIRY CREAM

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
cla kem thyc phédm. Két qud dugc hién thi
theo % mass va thusng trong khodng 70
- 80 %.
PIEN CUC

* Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

* Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

* Dry chloroform

* Dry formamide

PHU KIEN

* Xy lanh 1 mL {sach va kho)

e Kim tiém loai 22, dai 6",

* Binh dung méi, GL45

CHUAN B| DUNG MO

* Chudn bj it nhat 200mL dung mai. Theo
f1& 2 phan dry chloroform, 2 phan dry
methanol va 1 phan dry formamide.

CHUAN B| MAY

* K&t né&i binh dung méi vao ndp binh
theo hudng dan st dung.

* K&t ndi céc chudn dé vao mdy theo
hudng dén st dung.

* Bom thuéc thi vao burefte. Néu con
bot bdéng trong burette hodc dusng
8ng thi bom xd tiép 3 - 5 lén nia dé
loai bd bot khi.

» Nhan [,

dung phim mii t&n chon

* Thém dung méi vao céc chudn do dén
vach “min” (khodng 50ml).

* Nhan dé logi bé é@m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

* D& xac dinh néng dé thuéc thy, lam
theo hudng dén trong phuong phdp
HIBOO1EN 5mg/ml Stdz w/water
std hogc HIBOITEN 5mg/ml Stdz w/
tartrate.

TIEN HANH PHAN TiCH
* Hut mau chudn vao xy lanh.
* Cén xy lanh c& chia mau.

o Nhén St i Mdy sé hién thi man hinh

dé ngusi dung nhép khéi lugng méu.

* Bom khodng 0.020 g - 0.025 g méu
vao c8c chuén dé qua véch ngan.

* Chuy trénh dé méu dinh vao dién cyc
hodic thanh céc. Néu can thiét, Idc nhe
c8c dé loai bé méu dinh trén thanh céc
va dién cuc.

* Lam sach dau kim bdng cach hot nhe it
khéng khi frong céc chuén dé trusc khi
rét ra. Néu thdy con sét lai 1 giot frén
kim thi nhing nhanh déu kim vao dung
mOoi.

e ROt kim tiem ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu dé cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

* Nhép chinh xdc gid i mau da thém
vao r6i nhén @ dé tién hanh phan
fich.

* Sau khi chuén dé xong, man hinh Result
sé& duac hién thi, gid tri sé hién thi theo
% mass.



CAl PAT PHUONG PHAP

Name : Moisture in Dairy Cream
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: 30 %
Pre-analysis Stir Time: 30 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic

Solvent: Cream Solvent

Sample Parameters:
Sample Determ.: Normal
Sample Name: Dairy Cream
Sample Type: Mass
Sample Size: 0.0250 g

Titrant: Composite 5
Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 30.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

3 Readings
10.0 mL/min

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 900 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 15.0 pg/min
Result Unit: %
Significant Figures XXXXX

CONG THUC TINH TOAN
Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass
Titrant concentration: 5.0000 mg/mL
Sample mass: 0.0250 g
vV x 5.0000
% Mass= ———————
0.025x%10
KET QUA

Method Name: Moisture in Dairy Cream
Time & Date: Apr 03, 2019 12:00

Sample Size: 0.0241 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 4.7 pg/min
End Point Volume: 3.4567 mL
Result: 71.5481 %
Titration Duration: 8:36 [mm:ss]
Estimated Cell Volume: 65.72 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8102EN

HI8102EN MOISTURE DETERMINATION IN MILK

MO TA
Phuong phdp nay dung dé xdc dinh dé
dm cla sta. K&t qud ducc hién thi theo %
mass v& thudng frong khodng 80 - 95 %.
PIEN CUC

e Dién cyc Dual Platinum Pin HIZ76320
THUOC THU

* Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

PHU KIEN

* Xy lanh 1 ml (sach va kho)

e Kim fiém loai 22, dai 6",

* Binh dung méi, GL45

CHUAN B| MAY

* K&t n&i binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dén s dung.

* Bom thuéc thi vao burefte. Néu con
bot boéng trong burette hodc dusng
8ng thi bom x4 tiép 3 - 5 lén nia dé
loqi bé bot khi.

* Nhan [$5,

_______________

dung phim mui t&n chon

* D& xdc dinh néng do thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hodc HISOTTEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao c8c chudn do dén
vach “min” (khodng 50ml)

* Nhan dé loai bé @m trong binh
chudn dé va xdc dinh dong khéng khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
* HOt mdu chudn vao xy lanh.
* Cén xy lanh cé chia mau.
o Nhdn{,Sat % Mdy sé& hién thi man hinh

i Analysis

dé ngusi dung nhép khéi lugng méu.

* Bom khodng 0.015 g - 0.020 g méu
vao c8c chuén dé qua véch ngan.

* Chuy trénh dé méu dinh vao dién cyc
hodic thanh céc. Néu can thiét, Idc nhe
c6c dé loai bé méu dinh trén thanh céc
va dién cuyc.

* Lam sach dau kim bdng cach hot nhe it
khéng khi frong céc chuén dé trusc khi
rot ra. Néu thdy con sot lai 1 giof trén
kim thi nhing nhanh déu kim vao dung
mOoi.

e ROt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu dé cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

* Nhép chinh xdc gig tri mau da thém
vao r6i nhén @ dé tién hanh phan
fich.

* Sau khi chuén dé xong, man hinh Result
sé& duac hién thi, gid tri sé hién thi theo
% mass.



CAl PAT PHUONG PHAP

Name: Moisture in Milk
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: 30 %
Pre-analysis Stir Time: 15 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Sample Parameters:
Sample Determ.: Normal
Sample Name: Milk
Sample Type: Mass
Sample Size: 0.0200 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:

Start Mode: Normal

Standby Mode: Enabled

Standby Duration:12:00 [hh:mm]
Imposed Current: 20 pA

Minimum Dose: 0.500 pL
Maximum Dose: 40.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

3 Readings
10.0 mL/min

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 900 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 15.0 pg/min
Result Unit: %
Significant Figures XXXXX

CONG THUC TiNH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass
Titrant concentration: 5.0000 mg/mL
Sample mass: 0.0200 g
. V. x 5.0000
° TaSST 570200 x 10
KET QUA

Moisture in Milk
Apr 03, 2019 12:00

Method Name:
Time & Date:

Sample Size: 0.0188 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 4.5 pg/min
End Point Volume: 3.2614 mL
Result: 86.5886 %
Titration Duration: 6:18 [mm:ss]
Estimated Cell Volume: 60.03 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8103EN

HI8T03EN MOISTURE DETERMINATION IN HONEY

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
cla mdt ong. K&t qud dugc hién thi theo %
mass v& thudng frong khodng 15 - 20 %.
PIEN CUC

e Dién cuc Dual Platinum Pin HIZ6320
THUOC THU

* Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

PHU KIEN
* Xy lanh 1 ml (sach va kho)
* Binh dung méi, GL45
CHUAN B| MAY

* K&t ndi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan si dung.

* Bom thudc thi vao burette. Néu con
bot béng trong burette hodc dusng
8ng thi bom xd tiép 3 - 5 lén nia dé
loqi bé bot khi.

e Nhan { et dung phim moi tén chon

...............

* D& xdc dinh néng do thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hodic HI8OTIEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao céc chudn dé dén
vach “min” (khodng 50ml)

* Nhén dé logi bé @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
* HOt mdu chudn vao xy lanh.
* Cén xy lanh cé chia mau.
o Nhdn{,Sat % Mdy sé& hién thi man hinh

i Analysis

dé ngusi dung nhép khéi lugng méu.

* Thdo ndp phia frén céc chudn d, cho
0.050 g - 0.100 g (tuong duong 2-3
giot) méu vao réi déng nhanh ndp lai.

* Chi y trdnh dé méau dinh vao dién cyc
hodic thanh céc. Néu can thiét, Idc nhe
c8c dé loai bé méu dinh trén thanh céc
va dién cuc.

e ROt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét lan noa dé xdc dinh
chinh xdc luong méu da cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

e Nhdp chinh xdc gid tri mau da thém
vao réi nhén dé tién hanh phan
tich.

* Sau khi chuén dé xong, man hinh Result
sé& duac hién thi, gid tri sé& hién thi theo
% mass.



CAl PAT PHUONG PHAP

Name : Moisture in Honey
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 60 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Sample Parameters:
Sample Determ.: Normal
Sample Name: Honey
Sample Type: Mass
Sample Size: 0.1000 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m

Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 20.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mv

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 900 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 10.0 pg/min
Result Unit: %
Significant Figures XXXXX

3 Readings
10.0 mL/min

CONG THUC TiNH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass

Titrant concentration: 5.0000 mg/mL
Sample mass: 0.1000 g

vV x 5.0000
0.1000 x 10

o°

Mass=

KET QUA

Method Name: Moisture in Honey
Time & Date: Apr 03, 2019 12:00
Sample Size: 0.0916 g

Std. Titrant Conc.: 5.0000 mg/mL

Drift Value: 3.8 pg/min
End Point Volume: 3.4523 mL
Result: 17.2345 %
Titration Duration: 7:06 [mm:ss]
Estimated Cell Volume: 57.16 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8104EN

UNG DUNG

HI8104EN SURFACE MOISTURE DETERMINATION ON WHITE SUGAR

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
frén bé mat cia dusng tréng. Két qué ducc
hién thi theo ppm va thusng trong khoding
250 350 ppm.
PIEN CUC

* Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

e Thuéc thd 1 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

* Dry chloroform

PHU KIEN
* Thuyén can (sach va kho)
* Binh dung méi, GL45
CHUAN B| DUNG MO

* Chuén bj it nhat 200mL dung méi. Theo
f1& 2 phan dry chloroform va 1 phan
dry methanol.

CHUAN B MAY

* K&t ndi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan st dung.

* Bom thuc thi vao burette. Néu con
bot boéng trong burette hodc dusng
8ng thi bom xd tiép 3 - 5 lén nia dé
loqi bé bot khi.

e Nhan { et dung phim moi tén chon

...............

................

A

* D& xdc dinh néng do thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOO3EN Tmg,/ml Stdz w/water std.

* Thém dung méi vao céc chudn do dén
vach “min" (khodng 50ml).

* Nhén dé loqi bé am trong binh
chuén dé va xdc dinh dong khang khi
dm divao hé théng chudn dé.

TIEN HANH PHAN TiCH
* Cho khodng 75 - 10.0 g mdu vao
thuyén can.
e Cé&n mdu va thuyén can.

* Nhén{ &t i Mdy sé hién thi man hinh
dé ngusi dung nhap khi lusng méu.

* Thdo ndp phia frén céc chuén dg, cho
mau vao réi déng ndp lai.

* Chi y trdnh dé méau dinh vao dién cyc
hodic thanh céc. Néu can thiét, Idc nhe
c8c dé loai bé méu dinh trén thanh céc
va dién cuc.

* Can thuyén cén lan nta dé xdc dinh
chinh xéc lugng méu dé cho vao (bdng
hiéu s& gita 2 lén can).

* Nhép chinh xdc gig i mau da thém
vao r6i nhén dé tién hanh phén
fich.

* Sau khi chuén dé xong, man hinh Result
sé& dugc hién thi, gid tri s& hién thi theo
ppm.

* Thay dung méi mdi sau 2, 3 1an chudn

de.



CAl PAT PHUONG PHAP

Name : Surface Moisture - Sugar
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 120 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic

Solvent: CHC13 MeOH 2:1

Sample Parameters:

Sample Determ.: Normal
Sample Name: Sugar
Sample Type: Mass
Sample Size: 7.5000 g
Titrant: Composite 1

Titrant Type: one-component
Nominal Titrant Conc.:1.0000 mg/mL
Std. Titrant Conc.: 1.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 1.000 pL
Maximum Dose: 30.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 900 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 20.0 ug/min
Result Unit: ppm
Significant Figures XXXXX

3 Readings
10.0 mL/min

CONG THUC TiNH TOAN

Coéng thtic tinh toéan:

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: rprm

Titrant concentration: 1.0000 mg/mL
Sample mass: 7.5000 g

vV x 1.0000 x 1000
7.500

ppm=

KET QUA

Method Name:
Time & Date:

Surface Moisture-Sugar
Apr 03, 2019 12:00

Sample Size: 7.5231 g
Std. Titrant Conc.: 1.0000 mg/mL
Drift Value: 5.7 pg/min
End Point Volume: 2.4292 mL
Result: 319 ppm
Titration Duration: 4:42 [mm:ss]
Estimated Cell Volume: 62.4 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8105EN MOISTURE DETERMINATION IN COOKING OIL

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
cla cooking oil. K&t qud dugc hién thi theo
ppm va thudng trong khodng 200 - 800
ppm.
PIEN CUC

* Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

e Thuéc thd 1 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

* Dry chloroform

PHU KIEN

* Xy lanh 25 ml (sach va kho)

* Kim tiém kh& 18, dai 6"

* Binh dung méi, GL45

CHUAN Bl DUNG MOI

e Chuéin bi it nhat 200mL dung méi. Pha
theo i 1& 1 phan dry chloroform va 1
phan dry methanol.

CHUAN B| MAY

* K&t né&i binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dén s dung.

* Bom thudc thi vao burette. Néu con
bot boéng trong burette hodc dusng
8ng thi bom x4 tiép 3 - 5 lén nia dé
loai bd bot khi.

e Nhan { et dung phim moi tén chon

_______________

* D& xdc dinh néng dd thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOO3EN Tmg,/ml Stdz w/water std.

* Thém dung méi vao céc chuén do dén
vach “min” (khodng 50ml).

* Nhén dé logi bé @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
e Hut mau vao xy lanh.
* Cén xy lanh cé chia mau.
o Nhdn{,Sat % Mdy sé& hién thi man hinh

i Analysis

dé ngusi dung nhép khéi lugng méu.

* Bom khodng 3.0 g - 5.0 g méu vao
céc chudn dé qua vdch ngdn.

* Chuy trénh dé méu dinh vao dién cyc
hodic thanh céc. Néu can thiét, Idc nhe
c6c dé loai bé méu dinh trén thanh céc
va dién cuyc.

* Lam sach dau kim bdng cach hot nhe it
khéng khi frong céc chuén dé trusc khi
rot ra. Néu thdy con sot lai 1 giof trén
kim thi nhing nhanh déu kim vao dung
mOoi.

e ROt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu dé cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

* Nhép chinh xdc gig tri mau da thém
VeleXel nhdn@ dé tién hanh phan tich.

* Sau khi chuén dé xong, man hinh Result
sé duac hién thi, gid tri sé hién thi theo
ppm.

* Thay dung méi mdi sau 3, 4 1an chudn
dé hodc khi thdy hién tuong téch pha.



CAl PAT PHUONG PHAP

Name : Moisture in Cooking 0Oil
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 15 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic

Solvent: CHC13 MeOH 1:1

Sample Parameters:

Sample Determ.: Normal
Sample Name: 0il
Sample Type: Mass
Sample Size: 4.0000 g
Titrant: Composite 1

Titrant Type: one-component
Nominal Titrant Conc.:1.0000 mg/mL
Std. Titrant Conc.: 1.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Cautious
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 1.000 pL
Maximum Dose: 30.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mv

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 900 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 10.0 pg/min
Result Unit: ppm
Significant Figures XXXXX

3 Readings
10.0 mL/min

CONG THUC TINH TOAN

Coéng thtic tinh toéan:

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: rprm

Titrant concentration: 1.0000 mg/mL
Sample mass: 4.0000 g

vV x 1.0000 x 1000
4.0000

ppm =

KET QUA

Method Name: Moisture in Cooking 0Oil
Time & Date: Apr 03, 2019 12:00

Sample Size: 4.0296 g
Std. Titrant Conc.: 1.0000 mg/mL
Drift Value: 3.4 pg/min
End Point Volume: 2.6808 mL
Result: 664 ppm
Titration Duration: 6:30 [mm:ss]
Estimated Cell Volume: 58.11 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8106EN

UNG DUNG

HI8106EN MOISTURE DETERMINATION IN BUTTER

By External Dissolution

MO TA
Phusng phdp nay ding dé xdc dinh do
dm cla bo bdng phusng phdp external
dissolution. K&t qué dugc hién thi theo %
mass va thusng trong khodng 15 -20 %.
PIEN CUC

e Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

* Thudc tht 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

* Dry chloroform

PHU KIEN

* Xy lanh 1 ml {sach va kho)

e Kim tiém loqi 22, dai 6",

* Binh dung méi, GL45

* Binh 100 ml va ndp cé mang chdn

* Khuéy tu

QUY TRINH CHUAN B| MAU

* Cho cd i vao binh 100ml va can.

* Cho 15 g dry methanol va 25 g dry
chloroform vao chai va khudy 15 - 20
phot.

* lam theo huéng dén frong phuong
phép HIB301EN Solvent w/ 5 mg/ml
1-comp. dé xdc dinh dé am frong dung
moi.

* Nhép gid tri d& ém cia dung méi vao

mdy bdng cdch nhdn {Methed i chon

Sample Parameters, External Solvent
Concentration. Sau khi nhép xong,

nhdn i acept § hocic .

* Can chcndung méi lan nda dé xdc dinh
kh&i luong cla dung méi (bdng hiéu
2 1an cén). Vao Sample Parameters,
External Solvent Size. Nhép khéi luong

cOa dung méi r&i nhan | acest | hodc fenter.

* Cho 2.0 dén 4.0 g bo vao chai. Can
chai dé xac dinh chinh xdc luong bd

da cho vao. Vao Sample Parameters,
Dissoluted Sample Size, nhép khéi

hodc .

* Déng ndp lai va khudy rén hén hop
trong 20 dén 30 phut dé méu tan hoan
todn frong dung méi.

Luu y: Chuén dé ngay sau khi chudn bi
mdu xong.
CHUAN B MAY

* K&t néi binh dung méi vao ndp binh
theo hudng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan si dung.

e Nhan { et dung phim moi tén chon

_______________

* Bom thuéc thi vao burefte. Néu con
bot bdéng trong burette hodc dusng
8ng thi bom xd tiép 3 - 5 lén nia dé
loai bd bot khi.

* D& xdc dinh néng dé cla thuéc thd
lam hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hogc HIBOTTEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao céc chudn do dén
vach “min" (khodng 50ml)

* Nhén dé logi bé @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

» Ngung khudy chai chta méu va dé cdc
chét rén con lai ldng xuéng.

TIEN HANH PHAN TiCH

* Hot mdu vao xy lanh qua bdng cdch
dam kim tiém qua mang chdin trén chai
chta mau.

* Cén xy lanh cé chia mau.



e Nhan ’Afj‘y’;s i Mdy sé hién thi man hinh

dé ngusdi dung nhép khéi luong méu.

* Bom khodng 0.500 g - 1.000 g méu
vao céc chudn dé qua véch ngan. .

* Chy y tranh dé mau dinh vao dién cyc
hodic thanh c&c. Néu can thiét, Idc nhe
c&c dé logi bd mdu dinh trén thanh céc
va dién cuc.

* lam sach ddu kim bdng cdch hdt nhe it
khéng khi trong céc chudn dé trusc khi
rot ra. Néu thdy con sét lai 1 giot trén

CAl PAT PHUONG PHAP

Name: Moisture in Butter
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 10 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol

Sample Parameters:
Sample Determ.:External Dissolution

Sample Name: Butter
Sample Size: 0.7500 g
External Solvent Size: 40.0000 g
External Solvent Conc.: 0.0100 %
Extracted Sample Size: 3.0000 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 40.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

3 Readings
10.0 mL/min

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 720 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 15.0 upg/min
Result Unit: %

kim thi nhung nhanh dau kim vao dung
moi.

e ROt kim tiém ra khoi c8c chudn dé va
can xy lanh lai mét lén na dé xdc dinh
chinh x&c luong méu da cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

* Nhép chinh xdc gid i mau da thém
vao réi nhan [‘:ter] dé tién hanh phan
fich.

* Sau khi chuén dé xong, man hinh Result
s& duac hién thi, gid tri sé hién thi theo % .

Thay dung méi sau 10 - 12 lén do.

Significant Figures XXXXX
CONG THUC TINH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass
Titrant concentration: 5.0000 mg/mL
External Solvent Size: 40.0000 g
External Solvent Conc.: 0.0100 %
Extracted Sample Size: 3.0000 g
Sample mass: 0.7500 g

20.000 (7500757p) ~0-0100
sMass = 3.000 . 100 - (5.0000 xV) x 100
0.7500x10
KET QUA

Moisture in Butter
Apr 03, 2019 12:00

Method Name:
Time & Date:

Sample Size: 0.7841 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 4.6 pg/min
End Point Volume: 2.4497 mL
External Solvent Size: 38.4979 g
External Solvent Conc.: 0.0167 %
Extracted Sample Size: 3.1222 g
Result: 19.3903 %
Titration Duration: 6:54 [mm:ss]
Estimated Cell Volume: 61.0 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8107EN MOISTURE DETERMINATION IN MARGARINE

By External Dissolution

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
cta ba thyc vét bdng external dissolution.
K&t qud dugc hién thi theo % mass va
thuong trong khodng 15 - 30 %.
PIEN CUC

e Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

* Thudc tht 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

* Dry chloroform

PHU KIEN

* Xy lanh 1 ml {sach va kho)

e Kim tiém loqi 22, dai 6",

* Binh dung méi, GL45

* Binh 100 ml va ndp cé mang chdn

* Khuéy tu

QUY TRINH CHUAN B| MAU

* Cho cd U vao binh 100ml va can.

* Cho 20 g dry methanol va 20 g dry
chloroform vao chai va khudy 15 - 20
phot.

* lam theo huéng dén frong phuong
phép HI830TEN Solvent w/ 5 mg,/ml
1-comp. dé xdc dinh dé ém cia dung
moi.

* Nhép gid tri d& ém cia dung méi vao

mdy bdng cdch nhdn {Methed i chon

Sample Parameters, External Solvent
Concentration. Sau khi nhép xong,

* Can chcndung méi lan nda dé xdc dinh
kh&i luong cla dung méi (bdng hiéu
2 1an cén). Vao Sample Parameters,
External Solvent Size. Nhép khéi luong

cOa dung méi r&i nhan | acest | hodc fenter.

.............. o

e Thém 2.0 - 40 g bo thyc vét vao
chai. Cén chai dé xdc dinh chinh xdc

luong bo dd cho vao. Vao Sample
Parameters, Dissoluted Sample Size,
nhdp khéi lugng bo da thém vao rdi

* Déng ndp lai va khudy rén hén hop
trong 20 dén 30 phut dé méu tan hoan
todn frong dung méi.

Luu y: Chuén dé ngay sau khi chudn bi
mdu xong.
CHUAN B MAY

* K&t néi binh dung méi vao ndp binh
theo hudng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dan si dung.

* Nhan (S5,

_______________

dung phim mi t&n chon

* Bom thudc thi vao burette. Néu con
bot bdéng trong burette hodc dusng
8ng thi bom xd tiép 3 - 5 lén nia dé
loai bd bot khi.

* D& xdc dinh néng dé thuéc thy, lam
theo hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hogc HIBOITEN 5mg/ml Stdz w/
tartrate.

* Thém dung méi vao céc chudn do dén
vach “min" (khodng 50ml)

* Nhén dé logi bé @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

» Ngung khudy chai chta méu va dé cdc
chét rén con lai ldng xuéng.

TIEN HANH PHAN TiCH

* Hot mdu vao xy lanh qua bdng cdch
dam kim tiém qua mang chdin trén chai
chta mau.

* Cén xy lanh cé chia mau.



* Nhén{, S & Mdy sé hién thi man hinh

dé ngusi dung nhép khéi lusng méu.

* Bom khodng 0.500 g - 1.000 g méu
vao c8c chudn dé qua véch ngan.

o Chuy trénh dé méu dinh vao dién cyc
hodic thanh c8c. Néu can thiét, Idc nhe
c8c dé loai bé mdu dinh trén thanh céc
va dién cuc.

* Lam sach déu kim bang cdch hdt nhe it
khéng khi trong céc chudn dé trusc khi
rot ra. Néu thdy con sét lai 1 giot frén
kim thi nhung nhanh dau kim vao dung
moi.

CAl PAT PHUONG PHAP

Name : Moisture in Margarine
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 10 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol

Sample Parameters:
Sample Determ.: External Extraction

Sample Name: Margarine
Sample Size: 0.7500 g
External Solvent Size: 40.0000 g
External Solvent Conc.: 0.0100 %
Extracted Sample Size: 3.0000 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 1.00 uL
Maximum Dose: 50.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

3 Readings
10.0 mL/min

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 720 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 15.0 pg/min
Result Unit: %

e ROt kim tiém ra khoi c8c chudn doé va
can xy lanh lai mét lén na dé xdc dinh
chinh xdc lugng méu da cho vao céc
(bdng sy chénh l&ch gita 2 lan can).

* Nhap chinh xdc gig tri méu da thém
vao roi nhdén dé tién hanh phén
tich.

* Sau khi chuéin dé xong, man hinh Result
s& duac hién thj, gid tri sé& hién thj theo
% mass.

Thay dung méi sau 12 - 16 lén do.

Significant Figures XXXXX
CONG THUC TINH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass

Titrant concentration: 5.0000 mg/mL

External Solvent Size: 40.0000 g

External Solvent Conc.: 0.0100 %

Extracted Sample Size: 3.0000 g

Sample mass: 0.7500 g

5.0000 xV

oM _40.000 (0.7500x10)"0'0100 100

TR o0 T - (20000 Ty
0.7500 x 10

KET QUA

Method Name:
Time & Date:

Moisture in Margarine
Apr 03, 2019 12:00

Sample Size: 0.7402 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 4.1 pg/min
End Point Volume: 3.1402 mL
External Solvent Size: 39.9262 g
External Solvent Conc.: 0.0141 %
Extracted Sample Size: 3.1118 g
Result: 27.6339 %
Titration Duration: 5:30 [mm:ss]
Estimated Cell Volume: 64.4 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8108EN MOISTURE DETERMINATION IN MAYONNAISE

MO TA
Phuong phdp nay ding dé xdc dinh dé am
cla Mayonnaise bdng external extraction.
K&t qué dugc hién thi theo % mass va
thusng trong khodng 40 - 60 %.
PIEN CUC

e Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

* Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

PHU KIEN

* Xy lanh 1 mL (sach va kho)

e Kim tiém loai 22, dai 6",

* Binh dung méi, GL45

* Binh 100 mL va ndp cé mang chdn

* Khudy tu

QUY TRINH CHUAN B| MAU

* Cho cd tt vao binh 100mL va cén.

* Cho 40 g dry methanol vao chai va
khudy 5 phdt.

e lam theo huéng dén trong phuong
phdp HI8301EN Solvent w/ 5 mg,/ml
1-comp. dé xdc dinh dé ém cia dung
mOoi.

* Nhap gid fri d& ém cda dung mdi vao

mdy bdng cdch nhdn [¥ehdt  chon

Sample Parameters, External Solvent
Concentration. Sau khi nhdp xong,

* Can chai dung méi lan nia dé xdc dinh
khéi luong cla dung méi (bdng hiéu
2 1an caén). Vao Sample Parameters,
External Solvent Size. Nhdp khéi luong

cba dung méi réi nhdn | Acen {hodic [E"Er,
e Thém 0.8 - 1.2 g mayonnaise vao
chai. Cén chai dé xdc dinh chinh xdc
luong mau da cho vao. Vao Sample
Parameters, Dissoluted Sample Size,

nhap khéi luong bo da thém vao réi

* Déng ndp lai va khudy trén hén hop
trong 20 dén 30 phdt dé méu tan hoan
foan trong dung moi.

Luvu y: Chuén dé ngay sau khi chudn bi
mdu xong.
CHUAN B| MAY

* K&t ndi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi céc chudn dé vao mdy theo
hudng dan s dung.

* Nhan |y |

dung phim mi t&n chon

~

* Bom thuéc thi vao burette. Néu con
bot boéng trong burette hodc dusng
8ng thi bom x4 tiép 3 - 5 lén nia dé
loqi bd bot khi.

* D& xdc dinh néng do thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hodc HISBOTTEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao céc chuén do dén
vach “min” (khodng 50ml)

* Nhén dé loai béd @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

* Ngung khudy chai chia méu va dé céc
chat rdn con lai ldng xudng.

TIEN HANH PHAN TiCH

* Hut méu vao xy lanh qua bdng céch
dam kim tiém qua mang chdn trén chai
chta mau.

* Cén xy lanh c& chia méu.

o Nhdani,Set & Mdy sé hién thi man hinh

dé ngusi dung nhép khéi lugng méu.
* Bom khodng 0.500 g - 1.000 g méu

vao c8c chuén dé qua véch ngan.



* Chy y tranh dé mau dinh vao dién cyc
hodic thanh c&c. Néu can thiét, Idc nhe
c8c dé loai bé méu dinh trén thanh céc
va dién cuc.

* Lam sach dau kim bdng cdch hot nhe it
khéng khi trong céc chudn dé trudc khi
rét ra. Néu thdy con sét lai 1 giot frén
kim thi nhung nhanh dau kim vao dung
moi.

e ROt kim tiém ra khdi c8c chuan dé va
can xy lanh lai mét lédn nta dé xdc dinh

CAl PAT PHUONG PHAP

Name: Moisture in Mayonnaise
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 10 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol

Sample Parameters:
Sample Determ.: External Extraction

Sample Name: Mayonnaise
Sample Size: 0.7500 g
External Solvent Size: 40.0000 g
External Solvent Conc.: 0.0100 %
Extracted Sample Size: 1.0000 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 20.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVvV

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 720 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 10.0 pg/min
Result Unit: %
Significant Figures XXXXX

3 Readings
10.0 mL/min

chinh xdc luong méu da cho vao céc
(bdng sy chénh l&ch gita 2 lan can).

e Nhdp chinh xdc gid tri mau da thém
vao i nhén dé fién hanh phén
tich.

* Sau khi chuén dé xong, man hinh Result
s& duac hién thi, gid tri s& hién thj theo
% mass.

e Thay dung méi sau 12 - 16 lan do.

CONG THUC TINH TOAN

Titrant units: mg/mL
Titrant volume consumed: vV (mL)
Final results units: % Mass

Titrant concentration: 5.0000 mg/mL

External Solvent Size: 40.0000 g
External Solvent Conc.: 0.0100 %
Extracted Sample Size: 1.0000 g
Sample mass: 0.7500 g
5.0000 xV
40.000 (557500 %10) - 0-0100
$Mass = x - x 100
3.000 100 - (S.OOOOXV)
0.7500x10
KET QUA

Method Name:
Time & Date:

Moisture in Mayonnaise
Apr 03, 2019 12:00

Sample Size: 0.7500 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 4.6 pg/min
End Point Volume: 2.2010 mL
External Solvent Size: 40.0000 g
External Solvent Conc.: 0.0100 %
Extracted Sample Size: 1.0000 g
Result: 58.9770 %
Titration Duration: 7:18 [mm:ss]
Estimated Cell Volume: 60.0 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8201EN MOISTURE DETERMINATION IN SHAMPOO

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
cla dau goi. K&t qud duac hién thi theo %
mass v& thudng tfrong khodng 70 - Q0 %.
PIEN CUC

e Dién cyc Dual Platinum Pin HIZ76320
THUOC THU

* Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

PHU KIEN

* Xy lanh 1 ml (sach va kho)

e Kim fiém khé 18, dai ¢”

* Binh dung méi, GL45

CHUAN B| MAY

* K&t n&i binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dén s dung.

* Bom thuéc thi vao burefte. Néu con
bot boéng trong burette hodc dusng
8ng thi bom x4 tiép 3 - 5 lén nia dé
loqi bé bot khi.

* Nhan [$5,

_______________

dung phim mui t&n chon

* D& xdc dinh néng do thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hodic HI8OTIEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao c8c chudn do dén
vach “min” (khodng 50ml)

* Nhan dé loai bé @m trong binh
chudn dé va xdc dinh dong khéng khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH
e Hut mau vao xy lanh.
* Cén xy lanh cé chia mau.
o Nhdn{,Sat % Mdy sé& hién thi man hinh

i Analysis

dé ngusi dung nhép khéi lugng méu.

* Bom khodng 0.015 g - 0.020 g méu
vao c8c chuén dé qua véch ngan.

* Chuy trénh dé méu dinh vao dién cyc
hodic thanh céc. Néu can thiét, Idc nhe
c6c dé loai bé méu dinh trén thanh céc
va dién cuyc.

* Lam sach dau kim bdng cach hot nhe it
khéng khi frong céc chuén dé trusc khi
rot ra. Néu thdy con sot lai 1 giof trén
kim thi nhing nhanh déu kim vao dung
mOoi.

e ROt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu dé cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

* Nhép chinh xdc gig tri mau da thém
VeleXel nhdn@ dé tién hanh phan tich.

* Sau khi chuén dé xong, man hinh Result
sé duac hién thi, gid tri sé hién thi theo
% mass.



CAl PAT PHUONG PHAP

Name : Moisture in Shampoo
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: 40 %
Pre-analysis Stir Time: 15 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Sample Parameters:
Sample Determ.: Normal
Sample Name: Shampoo
Sample Type: Mass
Sample Size: 0.0200 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 20.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 600 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift: 10.0 pg/min
Result Unit: %
Significant Figures XXXXX

3 Readings
10.0 mL/min

CONG THUC TINH TOAN
Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass
Titrant concentration: 5.0000 mg/mL
Sample mass: 0.0200 g
V x 5.0000
% Mass= —————
0.020x10
KET QUA

Method Name:
Time & Date:

Moisture in Shampoo
Apr 03, 2019 12:00

Sample Size: 0.0200 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 5.4 pg/min
End Point Volume: 3.2010 mL
Result: 79.8207 %
Titration Duration: 7:19 [mm:ss]
Estimated Cell Volume: 106.37 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8202EN MOISTURE DETERMINATION IN HAND CREAM

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
cla kem dudng da. K&t qué duac hién thi
theo % mass va thusng trong khodng 50
-75%.
PIEN CUC

* Dién cyc Dual Platinum Pin HIZ6320
THUOC THU

* Thuéc thd 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

* Dry chloroform

PHU KIEN

* Xy lanh 1 ml {sach va kho)

* Kim tiém kh& 18, dai 6"

* Binh dung méi, GL45

CHUAN Bl DUNG MOI

* Chudn bj it nhat 200mL dung méi. Ti 1&
2 phan dry chloroform va 1 phén dry
methanol.

CHUAN B| MAY

* K&t né&i binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi cdc chudn dé vao mdy theo
hudng dén s dung.

* Bom thudc thi vao burette. Néu con
bot boéng trong burette hodc dusng
8ng thi bom x4 tiép 3 - 5 lén nia dé
loai bd bot khi.

e Nhan { et dung phim moi tén chon

_______________

................

A

* D& xdc dinh néng dd thuéc thi, lam
theo hudng dén trong phuong phdp
HIBOOTEN 5mg/ml Stdz w/water
std hodic HI8OTIEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao c8c chudn do dén
vach “min” (khodng 50ml).

* Nhan dé loqi bé am trong binh
chuén dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH

e HUt mau vao xy lanh.

* Can xy lanh cé chda mau.

o Nhdn{, &t % Mdy sé& hién thi man hinh

i Analysis

dé ngusi dung nhép khéi lugng méu.

* Bom khodng 0.020 g to 0.025 g méu
vao céc chudn dé qua vdch ngan.

* Chi y trdnh dé méu dinh vao dién cuc
hodic thanh cSc. Néu can thiét, Idc nhe
c6e dé loai bd mdu dinh trén thanh céc
va dién cuyc.

* Lam sach dau kim bdng cdch hut nhe it
khéng khi frong céc chuén dé trusc khi
rét ra. Néu thdy con sét lai 1 giot trén
kim thi nhdng nhanh dau kim vao dung
moi.

* Rt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu da cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

e Nhép chinh xdc gid i méu da thém
VAo roi nhdn dé tién hanh phan fich.

* Sau khi chuén dé xong, man hinh Result
sé duac hién thi, gid tri sé hién thi theo

% mass.



CAl PAT PHUONG PHAP

Name: Moisture in Hand Cream
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: 40 %
Pre-analysis Stir Time: 15 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic

Solvent: CHC13 MeOH 2:1

Sample Parameters:
Sample Determ.: Normal
Sample Name: Hand Cream
Sample Type: Mass
Sample Size: 0.0200 g

Titrant: Composite 5
Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Normal
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.500 pL
Maximum Dose: 20.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mVv

Signal Averaging:
Flow Rate:

Termination Parameters:
Maximum Duration: 900 sec
Maximum Titrant Volume: 10.000 mL
Term. Criterion: Relative Drift
Relative Drift:10.0 pg/min

Result Unit: %

Significant Figures XXXXX

3 Readings
10.0 mL/min

CONG THUC TiNH TOAN

Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass
Titrant concentration: 5.0000 mg/mL
Sample mass: 0.0200 g

V x 5.0000

% Mass= ——————

0.020x10

KET QUA

Moisture Hand Cream
Time & Date: Apr 03, 2019 12:00
Sample Size: 0.0244 g
Std. Titrant Conc.:5.0000 mg/mL

Method Name:

Drift Value: 5.4 pg/min
End Point Volume: 3.2915 mL
Result: 67.3125 %
Titration Duration: 6:48 [mm:ss]
Estimated Cell Volume: 53.47 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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HI8301EN MOISTURE DETERMINATION IN SOLVENT WITH 5 mg/mL
TITRANT (ONE-COMP.)

For External Dissolution or Extraction

MO TA
Phuong phdp nay dung dé xdc dinh dé ém
clo exiraction/dissolution solvent bdng
thude thi 5 mg/ml one-component Karl
Fischer volumetric. K&t qud dugc hién thi
theo % mass va thusng nhé hon O.1%.
PIEN CUC

* Dién cyc Dual Platinum Pin HIZ6320
THUSC THU

* Thudc tht 5 mg/ml one-component
Karl Fischer volumetric

* Dry methanol

PHU KIEN

* Xy lanh 1 ml {sach va kho)

e Kim fiém khé 18, dai ¢”

* Binh dung méi, GL45

TITRATION PROCEDURE

* K&t néi binh dung méi vao ndp binh
theo huéng dén s dung.

* K&t néi c8c chudn dé vao mdy theo
hudng dan si dung.

* Bom thudc thi vao burette. Néu con
bot béng trong burette hodc dusng
&ng thi bom xd tiép 3 - 5 lén nia dé
loqi bd bot khi.

° thﬂ " Select

...............

~

* D& xdc dinh néng dé thuéc thy, lam
theo hudng dén trong phucng phdp
HIBOOIEN 5mg/ml Stdz w/water
std hodic HIBOTTEN 5mg,/ml Stdz w/
tartrate.

* Thém dung méi vao céc chuén do dén
vach “min" (khodng 50ml)

* Nhén dé logi bd @m trong binh
chudn dé va xdc dinh dong khang khi
dm di vao hé théng chudn dé.

TIEN HANH PHAN TiCH

* Ngung khuay dung méi.
* Hdt mdu vao xy lanh.
* Can xy lanh ¢é chida dung méi.

dé ngusi dung nhap khéi lugng méu.

* Bom khodng 0.750 g - 1.000 g dung
dich m&u vao céc chudn dé qua vdch
ngan.

* Chi y trdnh dé méu dinh vao dién cuc
hodic thanh cSc. Néu can thiét, Idc nhe
c6e dé loai bd mdu dinh trén thanh céc
va dién cuyc.

* Lam sach dau kim bdng cdch hut nhe it
khéng khi frong céc chuén dé trusc khi
rét ra. Néu thdy con sét lai 1 giot trén
kim thi nhdng nhanh dau kim vao dung
moi.

* Rt kim tiém ra khdi c8c chudn dé va
can xy lanh lai mét lén nva dé xdc dinh
chinh xdc lugng méu da cho vao céc
(bdng sy chénh l&ch gita 2 lén can).

e Nhép chinh xdc gid i méu da thém
VAo roi nhdn dé tién hanh phan fich.

e Sau khi chuén d6 xong, man hinh
Result s& duac hién thi, gid tri s& hién thi
theo % mass. Luu gid tri vao “External
Solvent Concentration”.



CAl PAT PHUONG PHAP

Name : Solvent w/ 5mg/mL 1-comp.
Method Revision: 1.1
Type: Sample Analysis
Predispensing Amount: None
Pre-analysis Stir Time: 0 Sec
Stirring Speed: 900 RPM
Stirbar Type: Medium
Drift Entry: Automatic
Solvent: Methanol
Sample Parameters:
Sample Determ.: Normal
Sample Name: Solvent
Sample Type: Mass
Sample Size: 1.0000 g
Titrant: Composite 5

Titrant Type: one-component
Nominal Titrant Conc.:5.0000 mg/mL
Std. Titrant Conc.: 5.0000 mg/mL
Date/Time: Apr 02, 2019 11:45

Titrant Age Reminder: 2d:00h:00m
Control Parameters:
Start Mode: Cautious
Standby Mode: Enabled
Standby Duration: 12:00 [hh:mm]
Imposed Current: 20 pA
Minimum Dose: 0.250 pL
Maximum Dose: 5.000 pL
Max Dosing Mode Disabled
Timed Increment: 1 second
End Point Value: 180.0 mv

Signal Averaging:
Flow Rate:
Termination Parameters:
Maximum Duration: 600 sec
Maximum Titrant Volume: 5.000 mL
Term. Criterion: Relative Drift
Relative Drift: 10.0 pg/min
Result Unit: %
Significant Figures XXXXX

3 Readings
10.0 mL/min

CONG THUC TINH TOAN
Titrant units: mg/mL
Titrant volume consumed: V (mL)
Final results units: % Mass
Titrant concentration: 5.0000 mg/mL
Sample mass: 1.0000 g
Vx5.0000
Mass= ———
1.0000x10
KET QUA

Method Name: Solvent w/ 5mg/mL l-comp.
Time & Date: Apr 03, 2019 12:00

Sample Size: 0.9580 g
Std. Titrant Conc.: 5.0000 mg/mL
Drift Value: 4.0 pg/min
End Point Volume: 0.1157 mL
Result: 0.0595 %
Titration Duration: 2:00 [mm:ss]
Estimated Cell Volume: 57.5 mL

Titration went to Completion
Operator Name:
Analyst Signature:
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1. LY THUYET CHUAN PO

1.1. GISI THIEU VE CHUAN PO

Chudn d& la mét phuong phép dinh luong, phuong phdp Volumetric dugce st dung dé xdc
dinh néng dé cia chat phén tich trong dung dich. Néng dé cia chét phén tich dusc xdc
dinh bdng cdch thém tu tir chat chudn dé (thudce th) vao dung dich. Phén tng chudn do
la phdn Ung tusng déi nhanh, don gidn, dugc biéu dién bdng phucng trinh héa hoc. Phdn
Ung chudn db tiép tuc khi chat chudn dé dugc thém vao cho dén khitiéu thy hét chét phén
fich va chét phén tich phdn tng hoan toan vé mat dinh luong véi chét chuén de.

Diém ma tai dé 16t cd chét phan tich da phdn ung dugc goi la diém tuong ducng, con
dugc goi la diém két thic ly thuyét hodc diém két thuc héa hoc lusng phdp. Diém nay di
kém véi sy thay déi vat ly dot ngét trong dung dich, cé thé duac tao ra bdi chét chudn doé
hodc chat chf thi va cé thé dugc phdt hién bdng mét thusng hodic bdng phép do.

Chuédn doé khang thé xdc dinh ham lucsng cia tét cd cdc chét phén tich. Phdn dng héa hoc
gida chat chuén dé va chét phan tich phdi ddp ung 4 yéu céu:
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* Phdn Ung phdi nhanh va xdy ra trong khodng mét gidy sau khi thém chat chudn da.

* Phén Ung phdi xdy ra hodn todn

* Phdi biét 16 héa hoc lugng phdp cla phdn tng [ty 1é phdn dng)

* Diém cudi hodic diém uén phdi ré rang
Chuéin dé c6 dé chinh xdc cao va mang lai nhiéu vu diém so vai cdc phuong phdp khdac.
Chuén dé duac thyc hién nhanh chéng, yéu cdu thiét bi var dung cu tusng déi don gidn.
1.2. CAC UNG DUNG CUA CHUAN PO

* Do ham luong acid trong nudc thdi tréng trot, thyc phdm (nhu phd mat va rugu), bé

xi ma va khdc, sdn phdm dédu ma, thuéc.

* Ham luong co bdn cia phén bén (chia ammonia), chét tay tréng, khodng chét

* D6 cing cla nudce

* Ham luong kim loai cla hop kim, khodng chét, quéng, dét sét, nudc, bé xi ma, son,
gidy, vét lieu thyc vat, chdt 1dng sinh hoc, sén phdm déu ma.

* Ham lugng am trong thyc phém, héa déu, sén phém dugc phdm va nhya.

* Noéng db thudc thi oxi hda khi nhu chlorine ¢é sdn trong nudc uéng, peroxide, ham
luong V&t cia chét oxi héa va chat khis trong thyc phdm, chat khi trong nudc néi hoi
nhiét dé cao hodic dp sudt cao, phén tich vitamin.

1.3. NHUNG UU VA NHUGC PIEM CUA CHUAN PO
Mét s& vu diém cda chudn d6 la:

* K&t qud chinh xdc. Do bang dién cyc véi dé chinh xdc lén dén 0.1%

* Phuong phdp don gidn, chi phi dau tu hop ly va dao tgo dé dang

* Phu hop dé do cdc thanh phan chinh cia hén hop hodc sén phdm

* Ty déng héa givp gidm thsi gian va nhan lyc.

Mét s6 nhuoc diém cia chudn dé:

* Thai gian cén thiét dé chudn bi chat chudn va chét chudn dé

* Dé dat ducc két qud chinh xdc ngudi van hanh can cé ky thuat t6t

* Khéng thich hop do ham lugng vét, cdc thanh phén phy cia hén hgp hodic sén pham

* Dynamic range (pham vi liéu déng) bi gidi han, cé thé yéu cdu céc budc chudn b
mau bé sung (pha lodng) va chudn dé lai.




2. CAC LOAI CHUAN PO
2.1. PHAN LOAI THEO PHUGONG PHAP PO

2.1.1. AMPEROMETRIC TITRATIONS

Chuén dé Amperometric dugc thyc hién bdng céch dét hai dién cuc (thusng la dién cyc
chon loc ion kim logi va dién cyc so sénh) vao dung dich méu va gio dién thé cia dién
cyc kim logi 8 mét hiéu dién thé da chon. Do qud trinh oxi hda hodic khir cla cdc chét, s&
tao ra dong dién. V& biéu dé dién thé so vdéi thé tich chat chuan dé thu duge dusng cong
chudn dé va xdc dinh diém tusng duong. Nhing thay déi trong dong dién la do sy thay
déi néng dé cla mat chét cy thé (bi oxi héa hodc khir & dién cuc). Néi chung phén ing
giUia chat phan fich va chat chudn dé tao thanh mét chat mai. Tuy thude vao cdch chudn
d6, cdc chdt phdn ung la chat dién ly va sén phdm thi khéng, hode ngusc lai. Cac dusng
cong chuén d& Amperometric tréng giéng nhu hai dusng thdng cdt nhau tai diém tuong
duang, diéu nay la do sy thay déi dé dién ly cia dung dich.

Nhiéu ion kim logi cé thé dugc chudn d& Amperometric bdng phdn Ung két tia, tao phic
hodic phdn Ung oxi héa khi. Mét s8 ion kim loai va céc chét cé thé dugc xdc dinh theo
céch nay bao gém bac, barium, halogenide, kali, magnesium, palladium, molybdate,
sulfate, tungstate, kém, bismuth, cadmium, fluoride, indium, thallium, iodine, vang.

Hinh 1 cho thdy bén phép chudn d& Amperometric va diém cudi cda ching. Trong dé thi
A, chét phan tich dién ly va tao ra dong dién nhung chét phdn Ung thi khéng. Trong dé thi
B chat chudn dé dién ly, chét phdn ng thi khéng. Trong dé thi C, c& chat phén tich va chat
chuan d6 déu la chét dién ly va cd hai déu tao ra dong dién. D4 thi D tusng ty nhu dé thi
B; tuy nhién, dong dién cé ddu hiéu nguac lai (chét chudn dé giém).

S 3
0 5 0 .
e.p. e.p.
Volume of Titrant Volume of Titrant
C D
0
1] R
e.p. e.p.
Volume of Titrant Volume of Titrant
Hinh 1

2.1.2. POTENTIOMETRIC TITRATIONS (CHUAN DO DIEN THE)

Chudn dé dién thé dugc thyc hién bdng cach do dién thé trong dung dich bdng dién cuc
(mét dién cyc chi thi va mét dién cuc so sanh). Khi chét chudn dé dugc thém vao, sy thay
déi dién thé cla dién cyc duac theo déi dé cho biét tién trinh cla qud trinh chudn da.
Dién thé duac do dudi diéu kien dong dién bdng O. Dién thé do ducc sau dé si dung dé
xdc dinh néng dé chat phan tich. Dién thé trong pin dién hoa la k&t qud cla sy thay déi
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nang luang ty do s& xdy ra néu cdc hién tuang héa hoc 1iép tuc cho dén khi diéu kién can
bdng dugc théda man. Cé nhiéu kiéu chudn dé st dung phép do dién thé vi du: Dién cyc
pH dé chudn dé acid-base, dién cyc ORP bach kim trong chudn dé oxy héa kho, dién
cuc chon loc ion, nhu chloride hodc fluoride dé chudn dé ion cu thé va dién cuc bac dé
chuén dé Argentometric

2.1.3. SPECTROPHOTOMETRIC TITRATIONS (CHUAN DO QUANG PHO)

Phusng phdp nay st dung céc chét chi thi cé mau sdc dam va thay déi mau trong qud trinh
chudn dé. C6 thé thu dugc di liéu chinh xdc néu sy hép thy énh sdng dugc do béng dung
cy s dung ngudn sdng, bo don séc don gidn va bé tach séng thay vi mdt thusng. Sy hép
thy dnh sdng bai mét chat chi thi hodc moét chat bét ky cé thé dusc s dung dé theo déi
qud trinh chuén dé.

Hinh 2 cho thdy hai dusng cong chudn dé. Trong dé thi A, sy hdp thy cda mét phic chat
ch thi kim loai dang dugc theo dai. D& hdp thy khéng déi trong khi kim loai dugc tao phuic
bai chét chudn dé EDTA. Phic chat chi thi kim loai dé bj tdch ra, lam cho dusng cong
chuén dé bj dut gay manh. Diém ma tét cd kim loai dugc tao phuc va téch khdi chét chi
thi la diém tuong duong. Diém nay dusc ddnh déu bdng “e.p.” trén dé thi. Trong dé thi B,
phuc kim loai dang dugc do khi dugc chudn dé bdng EDTA. Phic hop méi dugc hinh thanh
khéng cé mau va khéng hép thy dnh sdng. Giao diém ngoai suy cla hai dusng chinh la
diém tuong ducng.
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Hinh 2
2.2. PHAN LOAI THEO KIEU PHAN UNG

2.2.1. CHUAN DO KARL FISCHER

Phuang phdp nay dya trén phén ing héa hoc gita nudc va thude thi KF, dugce st dung dé
xdc dinh nudc lién két va ty do trong mau. Phuong phdp KF duoc st dung réng rdi vi nhanh
chéng, chinh xdc, ldp lai va cé pham vi phdt hién [8n nhat ty 1ppm dén 100%.

Xac dinh ham lugng nudc la mét trong nhiing phuong phdp phd bién frong céc phong thi
nghiém trén thé gisi. Ham luong nudc rdt quan trong vi né cho cdc tinh chdt héa hoc va
vat ly cla vat liéu va xdc dinh chét lugng sdn phdm. Viéc xéc dinh ham luong nudce ducc
thyc hién trén nhiéu logi mdu gém dugc-my phdam, thyc phdm,cdc sdn phdm ty nhién, cdc
hop chat htu co va vé co, héa chét, dung méi, khi, dGu md va nhya ciing nhu son va chét
két dinh. Chuén dé Karl Fischer la phuong phdp tiéu chudn dé phén fich nuéc theo quy
dinh cda nhiéu 16 chic nhu Association of Official Analytical Chemists, the United States
and European Pharmacopoeia, ASTM, American Petroleum Institute, British Standards and
DIN.



2.2.1.1. UCH SU CUA PHUONG PHAP CHUAN DO KARL FISCHER.
Xac dinh ham lusng nudc bdng chudn dé Karl Fischer dya trén phdn Ung Bunsen ndm
1853 theo d¢ sulfur dioxide bi oxi héa bai iodine trong nudc.

l, + SO, +2 H,0— 2 Hl+H,SO,
Trong bai bdo ndm 1935 cia Karl Fischer, “Quy trinh mai dé chuan dé nusc”, 6ng déi trinh
bay mét dang stia déi cia phdn ung Bunsen dusc diéu chinh dé xdc dinh ham lugng nudc
cla cdc dung dich khéng chia nudce. Phép chudn dé duac thyc hién trong methanol véi sy
hién dién cia sulfur dioxide du va pyridine dé trung hoa cdc sdn phdm phdn ng cé tinh
acid va thuc ddy phén Ung hoan thanh.
2H,0+S0O, ¢ (CsHsN), +1,+2 CsHN — (CsHsNJ, o H,SO,+ 2 CHsN o HI
Dudi day la hai sy phdt trién quan trong cia phdn tng Karl Fischer. Dau tién, pyridine hoat
déng nhu mét chat dém pH va khéng déng vai tro tryc ti€p frong phdn ing. Diéu nay cho
phép cdc cong thic thudc thi thay thé pyridine bdng cdc base vua it doc hon via biét
dugc pham vi pH gitp hudn dé nhanh va chinh xéc hon. This hai, phdn Ung véi nudc khéng
phdi la sulfur dioxide ma l& ion monomethyl sulfite sinh ra t phdn Ung gita sulfur dioxide
va methanol. Sau dé, cdc nha nghién ciu da chi ra rdng alcohol bac cao han ¢ thé dusc
st dung thay cho methanol. Do dé, phdn Ung Karl Fischer cé thé dugc mé té& bdng chudi
phdn Ung téng qudt sau day, frong d6 H,O, I,, SO, va RN phdn ing theo ty 16 1: 1: 1: 3.

ROH + SO, + RN — (RNH) ¢ SO4R

(RNH)  SO;R +12 + H,O — (RNH) * SO,R + 2(RNH]!
pH 1&i vu cOa phdn Ung Karl Fischer la ty 5.5 dén 8 trong do 16t cd sulfur dioxide déu cé
sén dudi dang methyl sulfite. N&u pH gidm xuéng dudi 5, t6¢ do phén Ung gidm va kho
dat dugc diém két thuc. Né&u pH vugt qud 8, cdéc phdn dng phy bét déu xdy ra gita iodine
va hydroxide hodc ion methylate, lam thay déi ty 1& phdn dng chudn dé.
Trong khi cdc dung méi khéng chia alcohol cé thé ducc st dung dé phan tich Karl Fischer,
ching ciing c6 é&nh hudng dén ty [& phdn ung. Khi khéng cé alcohol, phdn ung tuong ty
nhu ty I& phdn tng Bunsen trong dé ty 16 phdn Ung cla nude véiiodine la 2: 1. Trong dung
méi cé chia alcohol bac cao han, ty 1& khang déng déu cé thé dugc quan sdt thdy do
khd nang tuong déi cia alcohol béc cao hon dé tao thanh sulfite ester phdn tng véi nudc.
Cdc van dé do dung méi gdy ra thusng khéng gdip phdi trong qua trinh phan tich théng
thusng vi hai ly do. Mét |a viéc chuén héa chét chudn dé va phan tich mdu dusc thyc hién
frong cung mét méi frusng va diéu kién, givp bu triy bét ky sy thay déi ndo trong qud trinh
phén Ung. Th hai, hdu hét céc hé thdng thuéc th Karl Fischer duac xdy dung dé hé tro
phép do KF fiéu chudn.

2.2.1.2. CHAT CHI THI TRUC QUAN CUA CHUAN DO KARL FISCHER

Cdc phuong phdp truc quan cé Ung dung han ché, doi héi kg thuét cao va hién dé trd nén
|61 thai. DE phdt hién diém cusi bdng mat, cdc méu phén tich phdi khéng mau. Ngoadi rq,
mau sdc cia dung dich cé sy khdc nhau gita méi trudng chudn dé phén cyc va khéng
phén cyc. Sau diém tusng duang, tét cd nudc trong dung dich d& dugc phdn dng. Giot
fi€p theo cla chdt chudn dé thém vao lam néng dé iodine téng 1én va dung dich tao ra
mau vang, va cudi cing la mau ndu. Rét khoé dé tao ra mau & diém cudi cé thé 1&p lai gita
cdc lan chuan dé.
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2.21.3. CHI THI ELECTROMETRIC CHUAN PO KARL FISCHER

Chi thi Biamperometric va Bivoltametric la hai loai chi thi Electrometric thusng ducc si
dung dé chudn dé Karl Fischer. Cé hai phuong phdp déu st dung mét dién cyc chédn bach
kim déi hodic mét dién cyc vong bach kim déi dé phdt hién iodine du. Sau diém tuong
duong chudn dé, tat cd nudc trong dung dich da dugc phdn tng. Liéu tiép theo cia chat
chudn dé chia iodine dugc thém vao dung dich sé xdy ra phdn ong & dién cyc:

Cathode: |, + 2e— 21
Anode:?2 '— |, + 2e

lodine du dé bj khi & cathode, va iodide tao thanh bj oxi hdéa & anode. Cé& hai phuong
phdp déu dya vao cdc dién 1 (dong dién) dudc tao ra trong dung dich chuén dé bding
cdc phdn Ung oxi héa-kht dusc mé t& & trén. Chi thi Biamperometric lién quan dén viéc
theo déi dong dién chay qua dung dich trong khi mét dién ap khéng déi ducc ddt trén céc
phan 10 bach kim cta dién cyc. Khi cé nudc trong dung dich chuén dé va khéng cé iodine
du thi chi cé dong dién 16i thiéu chay gita cdc phén ti dién cyc. Sau diém tuong duong,
khi c6 iodine, cusng do dong dién tang 1én vai pA. Chi thi Bivoltametric lién quan dén viéc
do dién dp can thiét dé duy tn dong dién khéng déi gita cdc phén 1o dién cyc. Maét dong
dién mét chiéu hodc xoay chiéu nhé dusc goi la dong dién phan cuc (I,,) duoc dua vao
giUia cdc chén hodic vong dién cyc, va dién dp thu dugc sé ducc do dé theo dai tién trinh
chudn dé. Trong cd 2 phuong phdp dusng cong chudn dé hinh chi L dusc tao ra bdng
céch vé biéu dé cia dong dién hodc dién dp so vdéi thé tich chdt chuéin dé duac thém vao.

Karl Fisher Titration, Bivoltametric Indication vs Titrant Volume
450

400

350
Potential (mV)

300

250

200

]50 T T T
0 0.2 04 0.6 08 1

Titrant Volume (mL)
Hinh 3

Trong phuong phdp nay chudn dé qud diém tuong ducng cé thé chép nhén dugc vi hai ly
do. Thu nhat, do dé nhay cla cdc phuong phdp nén cdc phép chudn dé luén dugc thuc
hién chinh xdc nhu nhau, luong iodine du rét it dén dén cdc phép chudn dé cé dé lép cao.
Thd hai, d6 chinh xdc cda két qud khéng bi dnh hudng vi luong iodine du rét it da dugc tinh
dén trong qud trinh chudn héa chét chat chudn.



2.2.2. CHUAN DO ACID-BASE

Chuén d6 acid-base la phé bién nhét. Chuén dé acid-base dya trén phdn Ung gitia acid
va base, sy trung hoa theo hé s6 ty lugng hodc sy trao déi proton. HAu nhu tét cd cdc phép
chuén dé acid-base déu ducc thyc hién bdng cdch st dung acid manh hodc base manh
lam chét chuan dé. Néu chuan dé ducc thyc hién véi mét acid y&u hodc mét base yéu, sé
rat khé phdt hién do sy thay déi nhd vé pH tai diém tuong ducng & diém cudi.

Cdc chét chi thi hoa hoc thusng ducc st dung dé xdc dinh diém két thic. Chat chi thi s&
thay déi mau sdc dé bdo hiéu réng da két thic qua trinh chudn dé. Khi chon chét chi thi
thich hap, ban nén chon chét chi thi cé6 pKa cang gén diém cudi cia phép chudn dé cang
t8t. Vung thay d&i mau cda chdt chi thi thusng la 1 don vi pH xung quanh pKa. Busng
cong chudn dé ly thuyét rat hiu ich dé minh hoa dung dich sé& thay déi nhu thé nao trong
qud trinh chudn dé thyc t& va cho phép lya chon diém cudi hodc chét chi thi thich hop.
Hinh 4 cho thay mét dusng cong chudn dé truyén théng. Dudng cong thu dusc béng cdch
vé dé thi gid tri pH theo thé tich NaOH da thém vao.
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Hinh 4
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2.2.3. ARGENTOMETRIC TITRATIONS

Chuén dé Argentometric s dung Bac (nitrate) lam chét chuén dé va thusng la chudn do
két tia, vi nhiéu mudi bac khéng tan. Cdc phép chudn dé nay thusng ducc st dung dé
chuén dé va xdc dinh néng dé cia bromide, chloride, cyanide, iodide va sulfide.

Chudn dé Argentometric cé thé dugc thyc hién véi chi thi Mohr. Sau khi tét c& chloride da
phdn Ung, két tia bac chromate mau dé dugc hinh thanh hodc cé thé dé dang chuan dé

béng ISE bac (hodic ISE chloride dé chudn dé chloride) va dién cuc so sanh.

8

| | | | |
0 10 20 30 40 5 60 70
Volume of AgNO,, mL

Hinh 5
Hinh 5 cho thay chat chudn d& NaCl 0.1N 50 mL véi AgNO,. O.1N. S dung dién cyc
ISE chloride , va vé d6 thi dusi dang pCl (- log [CI-]).

2.2.4. COMPLEXOMETRIC TITRATIONS (CHUAN DO PHUC CHAT)

Phuc chét cé ion kim loai trung tém lién két cdng hoa tri véi mét hodic nhiéu nhém cho dién
1o dugc goi la ligand. Trong phép chuéin dé phic chét, cdc ion kim loai dugc chuén dé
bdng cdch st dung chat chuan dé lién k&t manh véi né. Thusng thi cdc chét chudn dé nay
chta EDTA hogc CDTA, cdc ligand polydentate tao thanh cdc hop chét phéi tri rét bén vai
cdc ion kim loai. D& chudn db tryc tiép thi phén Ung tao phic phdi xdy ra nhanh. Mét s8
ion kim logi phén Ung qué cham véi EDTA nén khéng thé chudn dé tryc tiép

Co thé st dung dién cuc chi thi phén Ung véi ion kim loqi dé theo déi fién trinh chudn dé.
Pusng cong chudn dé sé& tuong ty nhu chudn dé dién thé thang thusng. Chét chi thi tao
phuc lam thay déi mau séc dung dich & diém cuéi khi tat cé céc ion kim loai phdn Ung,
hodic tao phuc véi chét chudn dé.

DPusng cong chudn dd sé xudt hién tuong ty nhu chuén dé dién thé, khi st dung dién cuc
chi thi phdn Ung véi ion kim loai (xem Hinh 6).
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Hinh 6
2.2.5. ION SELECTIVE TITRATIONS (CHUAN DO CHON LOC ION)

Chuén dé chon loc ion phd bién nhét la chuén dé acid-base. Néng dé ion H" dusc do
va theo déi cy thé trong qud trinh chuén dé dé xdc dinh diém tusng dusng. S dung dién
cyc chon loc ion (ISE) lam dién cyc chf thi, tin hiéu dién thé mV dugc si dung dé theo dai
tryc ti€p ndng dé (hodc hoat dd) cia métion cy thé.

Vi dy vé chudn dé ISE bao gém chudn dé fluoride bdng nhém s dung dién cuc ISE
fluoride, chudn dé chloride véi bac nitrate st dung dién cyc ISE chloride, chudn dé natri
véi dién cyc ISE natri,...Cé thé xéc dinh diém tuong duong bdng cdch vé biéu dé mV so
v6i lusng chdt chuén dé thém vao.

2.2.6. CHUAN DO ACID-BASE TRONG DUNG MOI KHONG CHUA NUGC
Chuén dé acid-base rat y&u phdi st dung dung méi khéng chia nusc do téc dung san
bdng cla nudc déi véi tat cd cdc acid va base hoa tan trong dé. Nhiéu loai acid va base
yéu cd thé dugc chudn dé bdng cdch st dung dung méi khéng chia nuéc. Hén hop acid
hodic base thusng cé thé dugc phan tich riéng 18 trong mét phép chudn dé lien tiép.

22.6.1. CHUAN PO ACID

Acid y&u véi pK, khodng 11 c6 thé dugc chudn dé trong dung méi khéng cé nusc. Nhing
acid nay bao gém: carboxylic acid, enol, phenol, imide, sulfonic acid va cdc acid vé
ca. Nudc hodic alcohol béc thdp phu hop cho phép chuén dé cdc acid trung binh va
manh (pKa<5). Chuén dé acid yéu hon bdng base manh cén dung méi cé tinh acid it
hon nudc hodc ethanol /mehtanol. Cac dung méi acetone, acetonifrile, t-butylalcohol,
dimethlyformamide, isopropanol va pyridine phu hop cho cdc phép chuén dé acid-base
manh, trung binh va y&u. Chét chuén dé gém alcohol potassium hydroxide va céc natri
hodic kali alkoxide khac nhau trong hén hop benzen/methanol 10:1. Cdc chét chuan dé
t6t nhdt I& ammonium hydroxide béc bén (nhu tetrabutylammonium hydroxide) do acid ¢

khd nang hoa tan 6t mudi tetraalkylammonium va dudng cong chudn dé 16 rang (Hinh 7).
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2.2.6.2. CHUAN DO BASE

Base yéu (pK, khodng11), khéng ion héa véi nudce, cé thé dugce chudn dé trong dung méi
khéng chia nude. Nhing base gém cdc amine béo va vong thom, di vong nito co ban,
kim loai kiém va muéi amine cia acid, va nhiéu hop chét hiu co co bdn khdc. Chudn
dé mot base yéu bdang mét acid manh yéu cau mét dung méi y&u nhét cé thé. Nudc va
alcohol cé thé chuén dé base manh trung binh nhu amine béo (pK, = 4 dén 5), nhung
khéng thé dung dé chudn dé base y&u han nhu pyridin (pK, = 8.8). Acetic acid tdc dung
16t véi base yéu va duoc st dung réng rdi. Céc dung méi it co bdn hon nhu aceton,
acetonitrile va nitromethane givp chuén dé dugc nhiéu loai hop chét hon.

Diém cudi cla phép chuan dé khéng chia nude thusng dugc xdc dinh bdng dién thé
cta dién cyc pH thiy tinh, da sta di calomel hodic dién cyc so sdnh méi ndi déi véi méi
n&i tham chiéu cé téc dé dong chdy thdp. Dusng cong chudn dé ré rang thu ducc trong
hau hét cdc dung méi, tr nhiing dung méi cé hdng s& dién mai rét thdp nhu benzen,
chloroform va nhiing loai khdc, dién trd cao cia dung méi lam dién thé khéng 6n dinh.

2.2.7. PRECIPITATION TITRATIONS (CHUAN DO KET TUA)

Chudn d6 két tia nhanh hon so véi phuong phdp ci (két tia dugce hinh thanh, loc, lam kho
va cén dé phan tich hap chét). Théng thusng, céc halide bac, bac thiocyanate va mot s&
mudi thdy ngén, mudi chi va mudi kém dugc chudn dé bdng phuong phdp nay. Céc phdn
Ung héa hoc phdi tao thanh muéi khéng tan, két tda nhanh chéng. Khi phdn ng xdy ra
cham, cé thé st dung phuang phdp chuén dé ngucc. Thém mét lugng du (da biét) cia
chat chudn dé dé buéc phdn tng xdy ra, va sau dé chét chuén dé khéng phén ing dugc
chudn dé bdng dung dich chuén cia thuéc tht khdc.

2.2.8. REDOX TITRATIONS (CHUAN DO OXI HOA KHU)

N&u phdn Ung xdy ra nhanh va cé sén tin hiéu phén tich dé theo déi, thi cé thé thyc hién
chuén dé oxi héa kht. “Nhanh” cé nghta la méi lén thém chét chudn dé thi phén dng hoan
toan va dién cyc cé thé phdt hién sy thay déi trong dung dich trong vong chua day mot
gidy (xem Hinh 8). Chuén dé oxi héa khis la chudn dé dién thé trong dé tin hiéu mV ti dién
cyc ORP két hap (thusng véi dién cyc chi thi platin) dugc st dung dé theo déi phén ing
cla chat oxi héa chat khi. Thé dién cyc dugc xdc dinh theo phuong trinh Nernst va duoc
diéu khién bdi ty 1& chét oxi hda-khu.
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Cé thé st dung chi thi fryc quan nhu Ferroin. Dang oxy héa va dang khi cda chét chf th
s& c6 mau sdc khdc nhau va cé thé duac st dung dé xdc dinh diém két thuc. Cdac chét kh
khdc nhau cé thé dugc xdc dinh bdng chat chuén dé véi chét oxi hoa nhu thuéc tim, kali
cromate hodc iodine. Cdéc chét kh thusng ducc st dung dugc st dung lam chét chudn
dé bao gém natri thiosulfate va sdt ammonium sulfate

Nhu véi phép chuén dé Axit-Baza, dién thé thay déi dang ké tai diém tuong duong.

2.3. CHUAN PO THEO YEU CAU

2.3.1. BACK TITRATIONS (CHUAN DO NGUGC)

Chudn dé ngugc thusng duacc st dung khi phdn Ung qud cham dé cé thé thyc hién tryc
fi€p. Trong qud trinh chuén dé "tryc ti€p"phdn Ung phdi két thic trong vong vai gidy. Trong
phép chudn dé ngugc, mét lusng lén thudc thir ducc thém vaio mdu, gilp phdn tng hoan
thanh. Sau d6 chudn dé thudc thi du, khéng phén ung. Sy khéc biét vé t8ng thé tich cia
thudc the ddu tién dugc thém vao va luong xdc dinh duac ti 1an chudn dé thi hai la lusng
thuc tht can thiét dé hoan thanh phdn tng chuén dé.

2.3.2. MULTIPLE END POINT TITRATIONS (CHUAN DO NHIEU BIEM CUOI)
Trong mét s& diéu kién nhdt dinh, moét s& phép chudn dé co thé co nhiéu hon mét diém
tuang duong va cé thé chudn dé dén cdc diém cuéi riéng 1 dé xdc dinh néng dé cla
tung thanh phén rieng 1&. Vi dy chuéin dé acid-base, trong dé acid hodic base cé dé manh
khac nhau & frong mét hén hop; oxi hda khi, trong dé méi chat cé mét thé khis khac nhau;
phuc chét, trong dé cdc loai khdc nhau ¢ thé chudn dé riéng biét; va acid-base, st dung
polyprotic acid (pK, cla cdc proton d khdc nhau dé tach chung).

Hinh @ cho thdy ba kiéu chudn dé nhiéu diém cudi khdc nhau. D4 thi A cho thdy sy chudn
dé cla mét polyprotic acid. Cé thé xdc dinh dé manh acid khéac nhau cia proton th nhét
va thg hai. DS thi B minh hoa mét hén hop cua hai logi kim logi oxi héa khi khéc nhay,
frong do cdc dién thé oxy hda khi khdc nhau cho phép cdéc loai duge phan tach. D6 th
C la dusng chuén dé dung dich chia acid manh, acid y&u va acid rét yéu.

I 500 [~
- 300 [—
C I T T N T Y Y O O O T T T N | E 100 (—
0 10 20 30 40 50 60 70 80 . C
D
Volume of NaOH, mL B -
=]
=
16 — @ 300 [~ Salicylic acid
“
S
=
“r =2 sm0
=2
2 =
B S 70
o S
E -900
08 - — F
-1100

0.4 08 12 1.6 20

U — voy: Volume of Titrant, mL

0 10 30 40 50 60 70

20
Volume of KMnQ,, mL
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3. QUY TRINH CHUAN O
3.1. CHUAN PO THU CONG
Cédc thiét bi cén thiét dé chudn doé thi céng bao gbm:
* Burette, dé phan phéi chinh xdc thé tich chét chudn dé vao binh phén ung.
* Binh erlen, hodc binh tuang ty,dé trén déu dung dich.
* Pipet dé thém chinh xdc thé tich m&u hodc chét chi thi.
* Dung dich chuan dé cé néng dé da biét
* Mot chi thi tryc quan hodc thiét bi dé phdt hién sy két thic cia phdn tng
Chuédn db thi céng dién hinh bao gém cdc buéc sau:
1) Pipet thusng duac st dung dé theém mat thé tich méu da biét vao binh.
2) Thém chat chi thi hodc dau do vao binh.
3) Mét burete dé phan phdi chét chuén dé mét cach cé kiém sodt.
4) Chét chuén dé dugc thém vao cho dén khi chi thi bdo hiéu diém két thic phén ung.
5) Néng dé cla chét phan tich dugc tinh todn dya trén néng dé va thé tich cia chat

chuén dé can thiét dé dat ducc diém cudi.

Pdt cdc ngdn tay quanh voi va gid

—_— / &p lyc dé ngdn dung dich chdy ra

o Xoay binh lién tyc

N\

3.2. AUTOMATIC TITRATION (CHUAN DO TY DONG)

May chuén dé ty déng la thiét bi phan tich cé dé chinh xdc cao, theo déi sy thay déi vat
ly lién quan dén phdn Ung chudn d6, ty déng ding & diém cudi va tinh todn néng dé cia
chat phan tich. May chuén dé ty déng la thiét b t8t nhat dé chudn dé chinh céc cao va
lcip lai

Mdy chudn dé ty déng phdi cé hé théng phdn phdi chét Idng chinh xdc. Trong cdc hé
théng cé dé chinh xdc cao nhu mdy chuén dé dong HI900, hé théng phan phdi chat léng
bao gém mét burette véi xy lanh pit téng diéu khién déng co busc cé khd néing phan phéi
chinh xdc thé tich rét nhé cia chdt chuan do, hé théng van dé chuyén déi gita déu vao
va déu ra chét chudn d6, va déu fip phan phdi chét chudn dé. Ba thanh phdn chinh cia
hé théng nay phdi chinh xdc nhét cé thé, vai banh réing rét chdm trong mdy bom burette,



dé udn cla seal pit tong t6i thiu, dudng kinh trong chinh xdc cda &ng tiém thoy tinh, van
khéng bi ro i, dusng &ng bay hoi/thdm thau 18i thiéu va khang héa chét.Cdc thiét bi can
thiét dé chuén dé ty déng bao gbm:

* Mdy chudn dé ty déng, dugc trang bi véi mét burette

» Céc

Hé théng khuay dién 10, may khudy canh quat hode may khudy t va dia khudy

Pipette dé bé sung chinh xdc cdc mdu

Dung dich chuén dé chudn cé néng dé da biét
* Hé théng dién cyc dugc st dung dé xdc dinh diém cudi cla qud trinh chudn do

Chuén db ty déng dién hinh bao gém cdc budce sau:

1) Thiét lap mdy chudn dé ty déng theo hudng dén cla nha sdn xudt.

2) Pipet duac st dung dé theém mét thé tich mau da biét vao céce.

3) Nhén chim cdnh khudy hodc cho cd tir vao céc va bét hé théng.

4) B&t dau chudn do, mday chudn do sé ty dong ding & diém két thic va xdc dinh néng
do cda chét phan tich.

OG NYNHD 13ANHL Al




(@oF
Q
Z
<
=
L
o
-
L
>
=
L
=
ar

4. KET QUA CHUAN PO

4.1. PO CHINH XAC

Cdc yéu t6 quan trong nhdt dé dat ducc két qud chinh xdc véi hé théng chudn dé HI900
la néng d& cla mau, kich thuse cda mau va cé mét bé théng sé phuong phdp dugc 16i
uu hoa.

4.2. PO LAP
D6 lép lai, hodc tuong quan gitia céc phép xdc dinh 1&p lai, dugc biéu thi dusi dang dé
l&ch chudn tuong déi (RSD).

4.3. NGUYEN NHAN LOI

Mat trong nhiing uu diém cia phén tich thé tich la dé chinh xdc cao. Cdc nguyén nhén
gay sai s6 cé thé do qud trinh l&y méu, chét chuan dé va chat chudn, phén ung héa hoc,
xdc dinh diém cudi va tinh todn.

4.3.1. LOI LAY MAU
* Lya chon mau khéng déng nhat hode méu khéng dai dién
* Mau bibién d&i hodc bj & nhiém trong qud trinh thu thdp, bdo qudn hodc vén chuyén
o K¢ thuat kém khi chuyén méu vao céc hodic binh
* [&i can (higu chuén va kiém tra can thusng xuyén)

4.3.2. LOI CHUAN B
Chudn bj khang chinh xdc do:
* K¢ thuat kém khi can muéi hodc khi chuyén méu sang binh dinh mic
* Muéi hodc nudc dugce st dung dé lam chdt chuan dé va chdt chudn cé da tinh khiét
thép.

Dung cy thly tinh bén hodc ust

Bdo quédn chét chudn dé hodic chét chudn khéng dung céch co thé lam téng luong
nudc, bay hoi hodc gidm chat luong

Khéng chudn héa thusng xuyén dé diéu chinh sy thay déi chat chuan dé

Khang xd sach &ng chudn dé vai mét thé tich chat chudn dé trude khi chudn héa
* Sai s6 thé tich ti pipet va binh dinh mic (cén cé dung cy thiy tinh logi A)
* 1&i can khi can mudi (higu chudn va kiém tra cén thusng xuyén)

4.3.3. LOI PHAN PHOI
Phan ph&i hoa chét khéng chinh xac do:
* Thé tich van chét va van ro 1
* Hoat déng khéng chinh xdc frong mé to truyén déng va bdnh rang,/cé khe ha
* Seal burette /pit téng khéng kin
* Puong kinh khéng déng nhét cia xy lanh thay tinh trong burette
* Chat hda hoc khéng tuong thich véi ng hodce tao bong béng
* Thay d&i ty trong,/nhiét dé chat chudn do
* Thé tich dung dich khéng di dé nhén chim dién cuc



4.3.4. LOI PHAN UNG HOA HOC

* Dung méi hodc mdu khéng thich hop, dén dén phdn dng phu

* Sy trén khéng déu cla chét chudn dé va dung méi hodc méu trong binh chudn dé

* Phan Ung gita chat chudn dé va mau khéng xdy ra nhanh

* Phdn dng khéng hoan thanh

* Cé phdn ung phu
4.3.5. LOI XAC PINH BPIEM CUOI
Hau hét cdc phép chudn dé thi céng st dung mét chi thi tryc quan dé cho biét khi nao dat
dén diém két thic va nén ding chuéin dé. Mdy chudn dé ty déng st dung thiét bi dé xdac
dinh diém két thic chudn dé va diém tusng ducng. Cé hai phuong phdp chi yéu dugc st
dung dé xdc dinh diém tucng ducng, dao ham béc nhét va dao ham béc hai.
Diém udn cia dusng cong chudn dé (mV véi Thé tich) thusng ducc gid dinh la diém tuong
duang. Pao ham béc nhét thusng dusc dung dé xdc dinh diém uén. Gid tri Ién nhdt cia
doo ham béc nhét (AmV véi AV) tuong ng véi diém tuong duong ly thuyét. Trong qué frinh
chudn dé, hiém khi cé diém d liéu chinh xdc & cyc dai dao ham déu tién, gid tri I6n nhét
dugc xdc dinh bdng cdch néi suy céc diém di liéu dao ham dau fién.
Dao ham bac hai (AmV? véi AV? ) cing ¢ thé dugc st dung dé xdc dinh diém tucng
duang va cé thé mang lai nhing vu diém hon phuong phdp dao ham béc nhét. Céc dao
ham béc hai dé tang dé nhay déi véi céc diém uén nhé hon va dé dang ddnh gid béng s6
cta diém tuong ducng thyc t&. Gid tri ma dao ham béc hai bdng O la diém tuong duong.
Dao ham bac hai yéu cdu it diém hon ndm gén diém tuong ducng, noi do liéu thusng
khéng thu duac hogc khéng dang tin cay.
L&i khi xdc dinh diém cudi cé thé do:

* Tin hiéu khéng chinh xdc tv cdm bién

* Drift rate cia cdm bién

* Cdm bién hodc thiét bi phdn héi chém (nén git cho cdm bién & finh trang 161

o Caiddt khang thich hop frén may chudn dé
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5. TINH TOAN
5.1. PHUONG TRINH CHUAN PO VOLUMETRIC KARL FISCHER
5.1.1. TINH HAM LUGNG NUGC THEO % KHOI LUGNG TU KHOI LUGNG

Q R

E oo Visiant X Titer 100

- sample Mgmple X (1000 mg /g)

L

U Ceamgle  NONg do méu (% w/w)

E Vieei  1hé tich chat chuén dé (mlL)

; Titer Ham lugng chét chuén dé (mg/ml)

T Memple  Kh&i luong méu (g)

; 5.1.2. TiINH HAM LUONG NUGC THEO % KHOI LUONG TU THE TiCH MAU

i
oo Viant X Titer 100
s Vsumple X dsumple X (] 000 mg/g)

Coamgle  NONg dd mau (% w/w)

View  Thé tich chdt chudn dé (ml)

Titer Ham luong chét chuan d6 (mg/mlL)
% Thé tich mau (ml)

demple Ty frong méu (g/ml)

5.1.3. TINH HAM LUONG NUGC THEO % THE TiCH TU THE TiCH MAU

sample

Visont X Titer

Coample = Vaggle X dyrer > (1000 mg /) x 100

C Néng dé mau (% w,/w)

Viiew  Thé tich chat chudn dé (ml)

Titer Ham lugng chét chuan dé (mg/mlL)

% Thé tich méu (ml)

dyoer Ty frong cla nuéc & nhiét dé chudn dé (g/ml)

5.1.4. TINH HAM LUGNG NUGC THEO % KHOI LUGNG TRU DI
BACKGROUND DRIFT RATE

C (Vi X Titer)-[ Drift X t>< (1 mg,/1000 pg) |
s msomple X (] 000 mg/g)

sample

sample

x 100

Coamgle  NONg dd méu (% w/w)

Viw  Thé tich chat chudn dé (ml)

Titer Ham luong chét chudn dé(mg,/ml)
Drift ~ Background Drift Rate (ug,/min)

f Thai gian chuén dé (min)

m Khéi lugng méu (g)

sample




5.1.5. TINH HAM LUGNG NUGC CUA MAU EXTERNAL DISSOLUTION (MAU
HOA TAN BEN NGOAI)

Mglvent < ((soluﬁon'csolvem)

5.1.6. TINH HAM LUGNG NUGC CUA MAU EXTERNAL EXTRACTION (MAU
CHIET XUAT BEN NGOAI)

(sumple = Mgl + Csoluﬁon x100 Q

\ ) —

Coomge  NONg do mau (% w/w) XL
Mepen  Kh8i luong dung méi (g) s
Coouion  Ham luong nudc cia mdu da hoa tan (w/w) ﬂ
Cererr  Ham luong nudc cia dung méi (w/w) O
Mymple  Kh6i luong méu (g) E
>

Z

v

-O

Miiront X (Csupernomnt'csolvent)

Msolvent < (] 'Csupernumm)

x 100

sample —

Ciamge  NoNg do méu (% w/w)

Mypen  Kh8i luong dung méi (g)

Cyupermaian @M luong nudc cia méu dé hoa tan (w/w)
Coopenr Ham luong nudce cla dung méi(w,/w)

Mymple  Kh6i luong méu (g)

5.1.7. TINH HAM LUONG NUGC TRONG MAU KHi
Ham lugng nudce trong méu khi dugc bdo cdo theo pg/L hode mg/L.

C =
s9mple ™ Flow Rate < Flow Duration
Caample Néng dé méu (mg/ml)
Viirons Thé tich chat chudn do (ml)
Titer Ham lugng chét chuan dé (mg/ml)
Flow Rate Téc dé dong chdy cia méu (L/min)

Flow Duration Thai gian chiét xudt mau (min)

Dé& tinh ham lugng nuéc theo % w/w khéi luong cia khi dugc dua vao binh chuédn dé phdi
biét khéi lusng khi dua vao. Diéu nay cé thé ducc xdc dinh bdng cdc tinh todn si dung
dinh luat khi ly tudng hodc bdng cdch do khéi luong cla vét chda méu truse va sau khi
chuén doé.

5.1.8. TINH TOAN HAM LUGNG (PUONG LUONG NUGC CUA CHAT CHUAN
PO) SUDUNG SODIUM TARTRATE DIHYDRATE CHUA 15.66% NUGC THEO
KHOI LUONG

- Magmple X Cmrtmte
fitrant — V—
fitrant
Ctilrom Ham |UQng Chaf ChUén dé (mg/mL)
Mymple  Kh6i luong méu (g)
Conwe  Ham luong nudce cia Tartrate (156.6 mg/g)

<

Thé tich cda chat chuan dé (mlL)

tifrant
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5.1.9. TINH TOAN HAM LUGNG (PUONG LUGNG NUGC CUA CHAT CHUAN
pO) SUDUNG DUNG DICH CHUAN

X (

Maample < Lstandard

C'ri'rrun'r:
Vtitrunt
Cion  Ham luong chat chuén dé (mg/ml)

m Khé&i luong mau (g)

sample

Ciondard Ham luong nudce cia chuén (mg/g)
Vieei  1hé tich chat chuén dé (ml)

5.2. CAC PHUONG TRINH THUGNG DUNG

Céc bién s& chinh dugc st dung dé tinh todn két qua t mét phép chudn dé la thé tich méu,
néng do cia chédt chudn dé va thé tich chét chudn dé can thiét dé dat dugc diém tuong
ducng. Tai diém tuong ducng, mét lugng bang nhau cia chét phén tich va chét chuan dé
da dugc thém vao.

5.2.1. TINH TOAN MAU THEO KHOI LUONG

Vitant X Gitront X Ratio X FW
fitrant 7 Yitrant onalyte %100

csumple =
msumple

Coamgle  NONng do méu (g/100g]

Viiew  Thé tich chdt chudn do

Cion  Nong doé chdt chudn dé (eq/L)

Ratio Ty lé tuong duong cla chdt phén tich /chdt chuén dé (mol chét phan tich /eq chat
chuén do)

FW

m

Kh&i lugng phén tb cia chét phén tich (g/mol)

analyte

Khéi luong méu (g)

sample

5.2.2. TiINH TOAN MAU THEO THE TiCH

Vtitrom X CIitram X Ratio < l:Wunalyte

x 100

csumple = V
sample

Cemgle  NONng do méu (g/100g|

Viiew  Thé tich chdt chudn do

Cion  Nong doé chdt chudn dé (eq/L)

Ratio Ty lé tuong duong cla chdt phén tich /chat chuéin dé (mol chét phan tich/eq chat
chuén do)

FW
Vv

Kh&i lugng mol cOa chét phén tich (g/mol)
Thé tich m&u (mlL)

analyte

sample



5.2.3. CHUAN HOA CHAT CHUAN PO THEO KHOI LUONG

Chuén dé chét chuan dé (Titrant standardization) la phép tinh quan trong thi hai trong cdc
phép chudn dé. Chét chudn géc ducc chudn do dé xdc dinh néng dé cia chét chudn dé.
V& co baén, day la mét phép chudn dé dién hinh dugc tinh todn theo kiéu "ngusc lai”, trong
dé néng dé cla dung dich dé biét va néng dé chét chuén dé chua biét.

Cmmm _ Mstondard < Ratio
FWsmndurd thirrunt

Ciront Néng dé chét chudn do (N)
Myondard Khéi lusng cta chat chuén (g)
Ratio Ty 1& duong lugng cla chét chudn dé/chét chudn (eq chat chuédn do/mol
chat chudn)
FW. oo Khéi lugng phén ti cda chét chuan (g/mol)
Vivont Thé tich cla chat chuan dé (L)

5.2.4. CHUAN HOA CHAT CHUAN PO THEO THE TiCH
Vg X (1171000 ML) X Cyyog

Vﬂtront

Cﬂtrun‘r =

Cion Noéng dé chét chuan do (N)
Viodord  Thé tich cOa chdt chudn (ml)
Ciandas NéNg dé cla chét chuan (eq/L)
View  Thé tich cOa chat chudn do (L)

5.2.5. CHUAN BO MAU TRANG (MAU BLANK)

Trong chudn dé méu tréng, pre-titration dugc thyc hién, thusng la luang dung méi dugc su
dung dé chudn dé mau, va thé tich chét chudn dé cén thigt dé dat dugc diém cudi dugc
ghi nhén. Gid tri mdu tréing nay gidp vé hiéu héa sai s6 do chdt chudn dé can thiét dé phdn
Ung véi cdc thanh phén cla nén dung dich chudn dé. Phuong trinh chudn dé co bdn ¢
thé dugc st dung cho chudn dé méu tréng, véi mét sta déi duy nhét la thé tich chét chudn
dé duagc st dung trong chudn dé méu trang phdi dugc tri di thé tich chat chuan dé trong
chuan do théng thusng.

i Cﬁ'rmm X (meple'vblunk) X Ratio X |:Wunoly‘re

C = x100
e Msomple

Cimgle  Nong dé méu (g/100 g)

Ciom  Nong dé chét chuan dé (eq/L)

Vample  Thé tich chdt chudn d6 can thiét cho mdu (L)

Ve Thé tich chat chudn dé can thiét cho mau tréng (L)

Ratio Ty lé duong lusng cla chdt phén tich /chdt chuéin dé (mol chét phan tich/eq chat
chudn do)

FW gae KhSiluong phén 1o coa chét phén tich (g/mol)

m Khéi lugng méu (g)

sample
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5.2.6. CHUAN PO NHIEU BIEM CUOI

Maét s8 phép chudn dé cé hai hodc nhiéu diém két thic, méi diém tuong Ung véi mét phén
Ung cu thé. Chudn dé nhiéu diém cudi tuang ty nhu chudn dé méu trdng trong dé thé tich
chat chudn dé can thiét dé dat duoc diém cudi dau tién ducc tri di thé tich chat chudn d6
dugc st dung dé dat ducc diém cuéi tiép theo.

. Vtitrom X CIitram X Ratio < FWonaIyTe]
Csumplel - %100

msumple

- (V‘ri‘rruntZ _menﬂ) X C‘ri‘rrunt X Ratio < FWunulyTeZ
CsumpIeZ -

%100

Msomple

(V‘ri‘rruntS _memz) X C‘ri‘rrunt X Ratiox FWunulyTeS %

Csumplefi Mgl 100
Coample] Néng dé méul (g/100g)
Coomple2 Néng dé méu 2 (g/100g)
Coamples Néng dé méu 3 (g/100g)
Vivan 1 Thé tich chat chudén dé can thiét dé dat ducc diém cudi dau tién (L)
Viion 2 Thé tich chdt chuén dé can thiét dé dat ducc diém cudi thi hai (L)
Viron 3 Thé tich chdt chudn d6 can thiét dé dat ducc diém cudi tht ba (L)
Civont Néng dé chét chuén dé (N)
Rafio Ty 1& duong lusng cia chét phan tich/chét chuén dé (mol/eq)
FW nalyie 1 Khéi luong phén 1 cba chét phén tich 1 (g/mol)

FW gnaie 2 Khéi luong phén 10 cba chat phén tich 2 (g/mol)
FW goie 3 Kh&i luong phén t& coa chat phén tich 3 (g/mol)
m Khé&i luong méu (g)

sample

5.2.7. BACK TITRATION (CHUAN DO NGUGC)
Phuong trinh dugc st dung trong cdc phép tinh chudn dé ngugc ciing tuong ty nhu phuong
trinh cho chuén dé mau tréng. Lugng chét chuan dé th hai cén thiét dé phan dng véi luong
chét chuan dé du da thém vao trong lén chudn dé déu tien duac triy vao lugng chét chudn
dé thu nhdt da thém vao. Sy chénh l&ch chinh la la luong chét chuén do can thiét dé dat
dén diém tuong ducng déu tién.

(Cmrunﬂ X Vﬁtrunﬂ 'CﬂtruntZ X VTITruntZ) X Ratio X |:Wonalyte %

100

(:sumple = V
sample

Comgle  NONg dd méu (g/100mL)

Cion1 Noéng dé cla chét chuan do 1 (N)

Vi1 Thé tich cOa chat chuédn do 1 (L)

Cirana  Nong dé cla chét chuan dé 2 (N)

Viina  Thé tich cia chét chudn dé 2 (L)

Ratio Ty 1é duong luong cia chét phén tich /chét chuan dé (mol/eq)
FW gpalye Kh&i luong phén 1o coa chét phén tich (g/mol)

% Thé tich m&u (ml)

sample



6. THUAT NGU

Acid

La chét cho mét hode nhiéu proton (ion H*).

Chuédn d6 Acid-Base

Chudn dé trung hoa theo phuong phdp phan tich, dya trén phdn tng xdy ra gita acid va
base.

Hoat d6

Tinh chat vét ly tuong Ung véi ndng dé cla tat cd cde ion trong dung dich. Cdc dién cuc
phdn héi hoat déng cia cdce ion.

Amperometric Titration

Chuén dé trong dé dong dién chay gita hai dién cyc (thusng la dién cyc kim logi va dién
cyc so sanh) dugc st dung dé theo déi tién trinh chudn dé.

Analyte (Chat phén tich)

Céc logi héa chét duge do trong mét phép chudn dé.

Argentometric Titration

Chuén dé st dung bac (nitrate) lam chét chudn dé. Cdc phép chuan dé nay thusng la
chudn dé két toa.

Automatic Titrator (Chudn d6 ty déng)

Maét thiét bi dugc thiét k& dé ty déng thuc hién chuan do. Né sé thém luong chat chudn dé
thich hop, xdc dinh diém cudi va tinh todn két qua.

Back Titration (Chudn dé ngugc)

Mat kiéu chudn dé trong dé mét lusng du chét chudn dé ducc thém vao méu dé bat budce
mét phdn Ung xdy ra chédmphdi hoan thanh. Thuéce thi du sau dé dugce chudn dé “tré lai”
béng chét chudn dé thu hai.

Base

La nhing hoa chét cé thé nhdn mét hodic nhiéu proton (ion H).

Biamperometric Indication

S dung mét dién cyc pin déi bach kim dé do dong dién chay qua dung dich chudn dé.
Bivoltametric Indication

S dung mét dién cyc pin déi bach kim dé do dién dp can thiét dé duy tri dong dién khang
déi chay qua dung dich chuén dé trong khi dién &p khong déi dusc ddt trén cdc phan 1o
bach kim ca dién cuc.

Burette

Mét xy lanh c& chia vach thé tich cia dung cy thiy finh trong phong thi nghiém dugc su
dung dé phan phéi lugng dung dich chinh xdc.

Complex lon (lon phirc)

Gom mét ion kim loai frung tém dugc lién két cong hoa tri véi mét hodc nhiéu nhém cho
dién 10 dugc goi la ligand (phi t0)

Complexometric Titrations (Chudn dé phuc chat)
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Céc ion kim loai dugc chuan dé bdng cdch st dung chdt chudn dé lien k&t manh véi
n6. Cdc chat chuén dé thusng chua Ethylenediaminetetraacetic Acid (EDTA) hodic
Cyclohexylenedinitrilotetraacetic Acid (CDTA).

End point (Diém cuéi)

Diém ding chudn do do sy thay déi vat Iy trong dung dich cho thdy qud trinh chudn dé
da hoan thanh. Diém két thuc chudn dé thusng tring véi diém tusng dusng. Diém cudi cé
gid fri c& dinh (pH hodc mV) ciing c6 thé dugc st dung. Qud trinh chudn dé sé dung lai &
diém mong mudn ké cé khi viéc chudn dé da hoan thanh.

Equivalence point (Diém tuong duong)

Diém ma tai dé luong chét chuén dé bdng luang chét phan fich.

Formal

S& duong luong ly thuyét trén mét lit dung dich. N6 duoc st dung trong cde dung dich ma
néng dé chinh xdc cda mét chdt cé thé bi dnh hudng bdi cac ion khdc cé mét, do dé néng
do da biét co thé khéng chinh xdc.

Gravimetric Analysis (Phan tich trong luc)

Phép xdc dinh dinh lugng chét phén tich dya trén khéi luong cda chat rdn.

Indicator Electrode (Dién cuc chi thi)

Mét dién cyc phén héi thong sé lién quan cla mét chét . Dién thé cia dién cyc ty 1€ vdi
nong dé hodc hoat dé cia ion trong dung dich dugc do.

Indicators (Chat chi thi)

Chat chi thi hoa hoc thusng la thuéc nhudm hiu co thay déi hinh thic trong cdc diéu kién
vat ly khéc nhau, gdy ra sy thay déi mau séc ma nha phan tich cé thé nhin thdy. Thusng
dugc s dung trong chuén dé thi céng. Cdc chét chi thi héa hoc da ducc thay thé bdng
cdéc chdt chi thi electrometric, dugc st dung véi cdc mdy chuén dé ty déng.

Inflection Point (Diém uén)

Diém trén dusng cong chudn d la cdc déu hiéu thay déi dusng cong dao ham béc hai.
Dién cuc chon loc ion (ISE)

Maét dién cyc phdn tng véi mét ion cy thé, thé dién cuc ty 1& véi ndng dé hodc hoat do
cba ion do trong dung dich dugc do.

Chudn dé Karl Fischer

Chuén dé st dung mét phdn tng héa hoc cy thé dé xdc dinh nudc.

Manual Titration (Chudn dé th céng)

Tién hanh chuén dé béng tay, ngusi phan tich phdi thém lugng chat chudn dé thich hop,
xdc dinh diém cudi va tinh két qua.

Molar (Néng dé mol)

Néng dé chét tan trong dung dich

Mole (mol)

S6 luong cia mét chat héa hoc. Khéi luong phan to cia mét chat (gam) tinh bdng khéi
luong cda moét mol chat dé. Mét mol tuong duong véi 6,022 x 1023 nguyén 1 hodc phan
t0.



Monochromator (Bé khuéch dai don sdc)

Maét thiét bi chi cho phép mét ddi budc séng hep di qua né bdng cdch tdch dnh sdng
thanh cdc budce séng khac nhau.

Multiple End Point Titration (Chudn d6 nhiéu diém cuéi)

Chuén d& nhiéu chét phan tich trong dung dich, tuén ty s dung cung mét chét chudn dé.
Néng dé cla mbi chét phan tich cé thé dusc xdc dinh tir cdc diém cudi tuosng Ung cia
ching.

Nernst Equation (Phuong trinh Nernst)

Phucng trinh co badn lién hé gita dién dp trong binh chudn dé véi néng dé cia dung dich.
Neutralization (Phdn dng trung héa)

Maét phdn ing héa hoc trong dé acid va base phdn ing dé tao thanh mudi trung hoa va
nuac.
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Non-aqueous (Khéng chida nudc)

Mét dung dich khéng chia nuse.

Non-aqueous Titration (Chudn dé khéng chia nuéc)

Phép chuén dé dugc tao sén trong cdc dung dich khéng chia nude. Thusng ducc st dung
dé chudn dé acid va base rét y&u dé loai bd hiéu Ung san bdng cla nudc déi véi tét cé
acid va base hoa tan trong do.

Normal

Noéng dé clo mét dung dich gidi thich cho bét ky sy khdc biét nao vé ty & gita cac chét

khac nhau trong mét dung dich.

Oxidation/ Reduction Potential (ORP) (Dién thé Oxi héa/Khd)

Mét dién ap dugc tao ra trong mét dung dich la két qud ca ty € gita chat bi oxy hoa va
chat kho. Thusng dugc do dién thé bdng cdm bién ORP.

Oxidant (Chat Oxi héa)

Chét nhan electron trong phdn Ung oxi héa kh.

Pipette

Dung cy duac st dung dé dé Iay mét thé tich chat Idng chinh xdc.

Polyprotic Acid

Axit c6 khé nang cho nhiéu hon mét proton trén mdi phén 10 acid.

Potentiometric Titration (Chudn dé dién thé)

Phép chudn dé trong dé diém cuéi ducc xdc dinh bdng cdch st dung dién cyc theo dbi
dién dp cla dung dich.

Precipitation Titration (Chudn d6 két tia)

Chuén d6 ma trong dé chat phén tich phdn ing véi chét chudn dé dé tao thanh hop chat
khéng hoa tan. Diém cudi thusng dugc phdt hién bdng dién cuc ISE nhay cdm véi chét
phan tich hodic chat chudn da.

Reagent (Thuéc th)

Héa chét duge thém vao trong phép chudn dé gdy ra phdn ung.

Reduction-Oxidation Reaction (redox) (Phdn tng Oxi héa-Khi)
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L& phdn Ung héa hoc trong dé céc nguyén 1 tham gia phén Ung ¢ s6 oxi héa thay déi.
Sy kht la sy nhan electron, lam gidm s& oxi héa. Sy oxi hda la sy cho electron, lam tang
s6 oxi hda.

Reductants (Chét kho)

Chét cho electron trong phdn Ung oxi héa khu.

Reference Electrode (Dién cuc s6 sanh)

Mat dién cyc cung cdp mét thé dién cuc khéng déi. N6 dugc st dung két hop véi dién
cyc “chithi”, cho phép do dién thé cda dién cyc “chi thi".

Relative Standard Deviation (RSD) (D6 léch chudn tuong d6i)

Maét thuse do luong bién déi tuang déi trong mét tap hop di liéu. N6 dugc tinh béng
cdch chia dé léch chuén cho gid tri trung binh:

RSD = (D6 léch chudn X) * 100 / (Gid tri trung binh cia X)

Repeatability (D& lép)

Sy thay déi trong cdc phép do méu do mét ngusi hodic dung cu thyc hién trong cung diéu
kién.

Spectrophotometric Titration (Chudn dé quang phd)

Phép chuén dé trong dé diém két thic duge danh déu bang sy thay déi mau sdc va,/hodic
cudng dé mau.

Stoichiometry

M&i quan hé vé luong cia chét phén Ung va sén phdm trong phdn tng héa hoc.

Titrant (Chét chudn dé)

Héa chét dugce thém vao trong phép chuén dé gay ra phan ung.

Titration (Chudn d3)

Maét quy trinh dinh lusng, thé tich duac st dung trong héa hoc phén tich dé xdc dinh néng
dé cla chat phan tich trong dung dich. Néng dé cia chét phén tich duge xdc dinh bding
céch thém tu ti chdt chuéin d6 vao dung dich. Khi chét chuén dé dugc thém vao, phdn ing
héa hoc gita chét chudn dé va chét phan tich xdy ra.

Titration Curve (Dudng cong chudn dé)

Maét dé thi chia d ligu vét ly thu dusc trong khi chuén dé. Dt liéu ducc vé biéu dé thusng
la mat bién doc ldp (thé tich chét chudn do) so véi mot bién phy thude (pH cdia dung dich).
Ty dusng cong chudn dé cé thé xdc dinh duac diém tuong duong hodc diém cudi.



Ching nhén

Khuyén cdo

T&t cd cde sdn phdm cla Hanna Instruments dé tudn tho theo quy
dinh CE European Directives.

c € RoHS

compliant
Disposal of Electrical & Electronic Equipment. Sdn pham nay
khéng thé xd Iy nhu rdc thdi théng thusng, dé x Iy can giao cho
cdc cong ty chuyén tdi ché thiét bj dién 10.
Ddm bdo x3 Iy pin va sdn phdm pht hop sé giip ngdn ngua céc
tac déng khéng 16t vai mbi trusng va sic khde con ngusi do xU ly
khéng phu hop. D& biét thém thang tin, vui long lién hé dich vy xu
ly chat thdi, noi mua hang hodc qua website www.hannavietnam.

X

com.

Can ddm bdo thiét bi pht hop véi Ung dung va méi trusng do
ma ngudi dung can s dyng.

Khi hoat déng, thiét bj cé thé gay nhiéu dén cdc thiét bj dién
10 khdc. Moi can thiép cla ngudi dung vao thiét bj cé thé lam
gidm khd ndang tuong thich dién tv cda thiét bi.

D& ddm bdo an toan, vui long khang st dung thiét bi trong méi
frusng déc hai.

KHONG BAO HANH NEU KHONG CO PHIEU BAO HANH va
cdce hu héng do thién tai, st dung khéng dung, tuy tién thdo may hay
do thiéu sy bdo dudng mdy nhu yéu cau.

HI®33 bdo hanh 12 thang dé phong cde khiém khuyét do san xudt
va do vat lidu ché tao mdy xudt hién trong qud trinh dung thiét b
theo dung myc dich st dung va ding ché dé bdo dudng nhu huéng
dén. Viéc bdo hanh bao gom stia cha va mién phi céng thay thé
phu ting chi khi méy bj 16i do qud trinh ché tao.

NEu c6 yéu cau bdo i stia chira, hay lién hé nha phén phéi thiét
bi cho quy khdch. Néu trong thai gian bdo hanh, hay bdo méa s6
thiét bi, ngay mua, s6 seri va tinh trang hu hdng. Néu viéc sta chia
khéng cé trong ché dé bdo hanh, quy khdach sé dusc théng bdo
frudc cdc cudce phi can ird.

Truong hop gui thiét bj vé Hanna Instruments, hay lién hé phong ky
thudit trusc 028.39260.457, sau dé gui hang kém phiéu bdo hanh
(Ngusi gui ty trd cudc).

Khi vén chuyén bét ky thiét bi nao, cdn dém béo khau déng goi
dé bdo vé hang an toan

Hanna Instruments ¢ thé sta déi thiét k&, cau tric va hinh ddng sdn phdm

ma khéng cén bdo truse.
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