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Kiém

tra tinh twong thich hé thong cho

may phan tich TOC Aurora 1030W TOC

theo USP <643>

Gi&i thiéu

Trong Dwoc dién Hoa Ky - phwong phap (USP) <643> st
dung may phan tich TOC thay thé cho phép thi thi cong
dbi v&i cac chéat co kha néng bi oxi hoa, va yéu cau cac thiét
bi nay phai dwoc hiéu chuan va kiém dinh. Hai dung dich
chuén dwoc nhac dén la mét dung dich chuén va mét dung
dich chuan twong thich hé théng. Nguyén tdc USP hién
nay yéu cau thiét bi so sanh mét dung dich chuan 500-ppb
C Sucrose v&i mét dung dich chuan twong thich hé théng
500-ppb C (carbon) 1,4-benzoquinone (p-benzoquinone).
Nwéc phdn ¢ng (Reagent water - RW) cling dwoc phan
tich nhw mot dung dich chuan.

Theo hwéng dan cia USP, tiéu chuan gidi han phuc hoi
ctia phép thir twong thich hé thdng 1a 85 -115%. Néu khong
dat dwoc ty 1& phuc hdi nay, bat budc phai thuc hién lai
viéc hiéu chuén thiét bi ho&c didu chinh lai phwong phap
dé viéc oxy héa p-benzoquinone hiéu qua hon. Huwéng dan
clia USP ciing doi hai phai chuan bi dung dich gbc & néng
dd 10 ppm cho c& hai dung dich chuén va tlr d6 pha ra 2
dung dich chuan 500-ppb C. Phwong phap thtr nghiém nay
nghién ctru vé viéc chuén bj va phan tich cac dung dich
chuén trén.

Mét thiét bi phan tich TOC Aurora 1030W Ol Analytical
(Hinh 1) dwgc s dung dé thwc hién thi nghiém. Thiét
bi Aurora 1030W cho phép phan tich SST bang 3 phwong
phap: NPOC, TICNPOC (do ca TIC va NPOC) va TOC
bang phwong phap trir.

Déi v&i thi nghiém nay, NPOC duoc lwa chon vi né ¢c6 hai
bwédc dé hiéu chuan téng carbon hiru co (TOC).
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Hinh 1. Thiét bi phan tich TOC Aurora 1030W
1.

M6t lwgng mau va acid phosphoric dwoc thém vao
binh pha mau, nhiét dd dwoc cai dat trwdce, khi
mang dwoc thdi vao mau dé toan bod carbon vé co
(TIC) bi loai bd va bj quét ra bén ngoai.

Mét lwong sodium persulfate cai dat trwdc duoc
thém vao binh phan (rng, nhiét d6 tang 1&n dé thic
day phan &ng xay ra, khi mang hoat ddng ngay sau
khi phan trng bat dau. Viéc thdi khi nay cho phép
CO2 duwoc thdéi dén diu do NDIR (nondispersive
infrared detector - dau do héng ngoai khéng phan
tan), noi carbon dioxide dwoc chuyén ddi thanh tin
hiéu.

T khoa:
USP <643>, Tiéu chuan twong thich, Sucrose,
p-benzoquinone
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Két qua lwong carbon trong CO2 ty |& thuan véi khéi lwong
carbon TOC c6 mat trong mau va dwoc bao céo & ndng dd
thich hop.

Thi nghiém
Kiém tra tinh twong thich hé théng (system suitability test -

SST) gitp danh gia kha nang oxy héa mét thanh phan dé
thwe hién va mot thanh phan khé xt Iy hon cla thiét bi phan

Editor - Method - Calibration

Primary Analysis Mode |TOC ~| # Use for all CO2 modes
Toc |
Std# | Conc(PPM) |Reps  Arealcts) |  %RSD Expanded |
RW 0.000 3 - :
1 0.100 3 - | Gragh... |
2 0.500 3 - Include
3 1.000 [HED - Exclude
o = - el
— = __Remove |

— Calibration Results

RF(ungk cnt) 0.0000 Offset (area) (cts)
0.0000 Offset{mass) (ugc) 0. DU

QC Blank(cts) I Reagent Blank(cts) I

—Mode-Specific Settings

I” Use EFC Check Standards: Regression Type:
C Subtract RwW < Weighted

Total 3 =l

H ] 50 mifmin & Subtract Offset & Unweighted

# of Reagent Blanks 3 Stock Conc for Dil. | 1000 PPM

Calibration Generation

© Auto-generated I~ Enable Calibration

# of Stds | ) Pass/Fail for Primary
Dil. Volume 1.000 mL Generate Mode

Dil. Factor 10 1 Pass/Fail Criteria.. |
& Manual

e OK Cancel |

tich TOC. Kiém tra nay phan tich sucrose va p-benzo-
quinone - dwgc cho la khé xt ly hon. M6t tinh nang
ctia Aurora 1030W cho phép ngwdi van hanh coé thé
tao ra mot phwong phap véi nhivng div liéu hiéu chinh
can thiét va dé dang diéu chinh cac théng sb van hanh
dé t6i wu hiéu qua cia qué trinh phan (ng. Tinh nang
nay ciing cho phép thiét 1ap trinh tw phwong phap SST
duwoc tich hop trong hé théng dé kiém tra ca hai hop
chét. Xem Hinh 2.

Add/Insert Samples

~Sample Type # Reps # of Samples
Sample | ( I 3—‘ [ |
“|Sample
Cal
Clean Up
QC Blank
QC #1
QC #2
QC #3
|QC #4
CkStd #1
JCkStd #2

gtgzg ﬁ Start Value I

CkStd #5

CkStd #6

CkStd #7

CkStd #8

_|CkStd #9
CkStd #10

fckstd #11 vI Vial Position I

—|CkStd #12

Rl el s € Insert above selected line
o OK I Cancel |

|E_I;I;I;"

L

Hinh 2. Man hinh cai d&t hiéu chuan (bén trai) va man hinh cai dat trinh tw SST (bén phai)

Két qua cho thay viéc hiéu chuan va phan tich dwoc thuc
hién dé dang ma khéng can tao nhiéu trinh tw dé kiém tra
kha nang cla thiét bi, giam thidu khé khan cho ngudi van
hanh hé théng.
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Maint S &A Switch User Exit
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@000600

Editor

Monitor

Maint

Monitor Config

Method Sequence ]Sample IDs |

Config S &A Switch User Exit

Status Sequence |Sample Result Log | Calibration | Run Log |

Unload Active Sequence |

New I Open... I Save | Save As .. I Deletel.o
ation sequence

Sequence : Validation sequence

1
2|
B
4

3 Validation - ...
- Validation - ...
3 Validation - ...
3 validation - ...

Modified :  Jun 28, 2007; 02:11PM
vial | Sample ID | Reps | Method |Type|na||l
1 1.d 3 validation - Jun 28, 20... Sample
Sample ¥ _2 - TOC-RB 3 validation - Jun 28, 20... Reage...
sl E 2 TOC-RW 3 Validation - Jun 28, 20... RW
Sample _ﬂ 4 3 TOC-5td#1-0.100 PPM 3 Walidation - Jun 28, 20... Std #1
55T ﬂ 00... _5. 4 TOC-Std#2-0.200 PPM 3 Walidation - Jun 28, 20... Std #2
_6 5 TOC-S5td#3-0.500 PPM 3 walidation - Jun 28, 20... Std #3
_7 6 TOC-Std#4-1.000 PPM 3 walidation - Jun 28, 20... Std #4
8| s 3 valdation - Jun 28, 20... Sample
_9 8 Reagent-Water 3 Walidation - Jun 28, 20... RW
10 9 Benzoquinone 3 Walidation - Jun 28, 20... S00p...
T 10 Sucrose 3 WValidation - Jun 28, 20... S00p...

Addfinsert Sample (s) Remove Sample I

Sample(s)
Addfinsert.. I

(

Removel Import... |

000 — 00

toc [P React TOC

[Rotary/Op 1088 @ B toc [ Standoy Mode  [RotanyOp 1088 =

Hinh 3. Man hinh cai dat trinh ty (bén trai) va trinh tw chay SST (Bén phai)

Hiéu qua dap ng dwoc danh gia va ghi lai. USP yéu cau
hiéu suét phai dat t 85% - 115%.

Hiéu chuan

Thiét bi phan tich TOC dwoc hiéu chuan béng cach st dung

dwdng cong hiéu chuén 4 diém theo phwong phap nhw
trong Hinh 4. Cac dung dich chuan Ia RW, 100 ppb C
KHP, 500 ppb C KHP va 1 ppm C KHP. Viéc van hanh
dén 1 ppm la can thiét dé phan tich dung dich chuén
500 ppb C. Két qua duoc thé hién trong Hinh 5.

£8 01 Analytical - TOC 1030 - [A519730246] CoX
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Maint
Method | Sequence | Sample IDs |

Narne I\r‘alidation - Nov 08, 20086; 08-57-36 AM

Created : Nov 08, 2006; 08:55AM Modified : Nov 08, 2006; 01
Created By : toc

 Sample Pre-Processing

Pre-Acid Yolume (mL) 1
Sparge Time (min:sec)
Sample Volume (mL) 1,000

™ Sample Stirring in A/s
r L

S &A Switch User Exit

New I Open...l Save I SaveAs...I Delete | o

19PM

Sample Info Reagent Volumes (mL)
Mode |NPOC Qnly Acid :
Sparging e o] || Persulfate

I” Dilution I natic -
Dilution Factor 1 4

Rinses
[~ Qutlier Rermaoval Criteria Volume (mL) 15.000
Additional Replicates Per Sample 0
Max % RSD 1 Per Replicate 0
EPC React/Detect
Systemn Pressure (psi) 1B Fr— Temps.. |
Drain Time(Seconds) |—15 Calibration

Editor - Method - React/Detect Times

Times (min:sec)

React Max Detect
Tic | ' |
Tocme | [
POC [ o200

Editor - Method - Temperatures

React Temp(°C) Detect Temp(°C)
TIC | g |
TOCTC | ) ]

Cancel |

POC | ' |

toc Standby Rotary/C| 1088

o

Hinh 4. Céac théng sé phwong phap
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Calibration Graph ‘

61533
Response Factor:  0.1520 ug Ck-cnt
R2: 09996
Offset (area). 1222

‘g Offset (mass): -0.1858 ugC

= 4 Blank Average: 264 cts

g QCBlank Average Octs

x|

0 ' " Conc (PPM)

1.000

Hinh 5. Két qua hiéu chuén

Hé sb dap wng cla Aurora 1030W 1a 0.1520 ug C/k-cnt va
hé sb twong quan la 0.9996. Mét khi ndm trong giéi han
chap nhan dwoc, hé théng cé thé bat dau phan tich mau
bt ct luc nao.

Sau khi hoan tat trinh tw hiéu chuan , dwéng cong phai
dwoc thdm dinh bang cach s dung dung dich chuan nhuw
da mo ta trwdc do. Ba tiéu chuan twong tw nhau dugc ap
dung bang cach str dung mac dinh kiém tra tiéu chuén trong
“Sample Type” clia “Editor” -> “Sequence tab”.

Diéu quan trong can lwvu y la RW hodc offset dwoc
st dung dé tw dong trlr nén trong phép do dung dich
chuén. Chon “subtract RW”, gia tri clia nwéc sé duoc
dwa vao tinh toan. Chon “subtract offset”, hdi quy tuyén
tinh khi di qua truc y sé dwoc dwa vao tinh toan. Cu thé
trong thi nghiém nay, s dung “subtract offset”, day la
cau hinh mac dinh cta Aurora 1030. USP <643> cho
phép ndng do6 téi da 0.25 ppm C trong RW. Két qua

dwoc ghi trong Bang 1.

Bang 1. Két qua kiém tra tiéu chuén

Chkstd ppm Sai s6 Do phuc hoi
0.1 0.095 3.07 0.0029 95.00%
0.5 0.498 0.65 0.0032 99.60%

1 0.994 0.59 0.0059 99.40%

Dung dich chuén:

Chuan bi dung dich gbc 10-ppm C sucrose bang cach can
24 mg sucrose (dwoc sdy khd & 105°C trong 2 gi®); nén can
gidy vi sucrose duwoc say khé it bi dinh vao gidy can hon
can bang dia. 42.1% carbon sucrose dwoc thém vao mot
binh dinh mirc ¢é dung tich 1 L chira 500 - 750 mL nwéc co
ham lwong TOC thap. Khudy hdn hop cho dén khi sucrose
tan hoan toan. Khi khéng con thay hat dwéng niva, d6 thém

© 2019 Xylem Inc.
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nwéc cd lwong TOC thap cho dén vach 1 L.

Dé chuan bi dung dich chuan 500-ppb C, 14y 50 mL
dung dich gbc 10-ppm C ra bang pipet va cho vao
mét binh dinh mirc 1 L. Cho nwéc ¢ ham lwgng
TOC thép vao dén murc tir 500-750 mL va khuéy
déu. Hoan tat khau chuén bi dung dich chuan béng
cach thém nwéc co6 ham lwong TOC th4p dén vach
1 L va khudy I&n |an niva.

Chuén bj dung dung dich chuan 1-ppm C: chuyén
100 mL dung dich chu&n 500-ppb C vao trong binh
dinh méc 1- L va thém nuwéc ham luong TOC thap
cho dén vach 1-L.

www.xylem-analyticss.vn



Dung dich chuén twong thich hé théng 1-L. Cho nwéc cé ham lwong TOC th4p vao dén mic
tr 500-750 mL va khudy déu. Cho nuéc c6 ham lwong
TOC th&p vao dén vach 1-L, khudy I&n 1an nira. Hoan
thanh khau chuén bi dung dich chuén.

Chuén bi dung dich géc 10-ppm C p-benzoquinone (66.7%)
carbon: can 15 mg p-benzoquinone chwa say kho trén mot
dia can va rira nhe véi nwéc cd TOC thap vao trong binh
dinh mre 1-L. Thém nwéc cé TOC thdp cho dén gitba vach  Twong tw nhw tiéu chuén kiém tra dwoc mo ta & trén,
500 va 750 mL cho p-benzoquinone tan hoan toan. Khi thiét bi 1030W sé tw dong tinh toan SST béng cach
khéng con quan séat thay hat nao niva, thém nuéc cdé TOC phan tich RW, p-benzoquinone va sucrose cla mau,
thap cho dén vach 1-L. sau do trir di RW ctia méi dung dich chuén dé tinh phan

Chuan bi dung dich chuan 500-ppb C, hit ra 50 mL dung @M hiéu suat dap ng, st dung Cong thirc 1:
dich gbc 10-ppm C béng pipet va cho vao binh dinh mirc

E(PercentResponseEfficiency) = (Rs.s‘((}lz:l:::zigl;le“)oi‘?v;)RW) x 100 )

Két qua Nhuw sé liéu dwoc trinh bay trong Bang 3, hé théng thwc
hién oxy héa mau trong phan trdm sai sé cho phép

Mét khi cac tiéu chudn dwoc thwc hién, Aurora 1030W sé
trong USP <643>.

van hanh kiém tra twong thich hé théng. D liéu dwoc thé

hién trong Bang 3. Dé chirng minh tinh 6n dinh cua thiét bi, SST dworc thiét
Bang 2. Két qua tiéu chuan kiém tra lap trong 7 ngay lién tiép, st dung chung mét dung dich
chuén gbc, bao gdbm di¥ liéu tlr bang trwdc d6. Ngoai

Nw&c phén (ng 0.018 ppm ra, cac lo nwdc siéu tinh khiét (ultra pure water - UPW)
Benzoquinone 0.538 ppm dwoc san xuét tlr cing mot ngudn nuwéc dé cho thay sy
Sucrose 0.531 ppm 6n dinh cla thiét bi & mirc carbon thap trong subt thdi
% Hiéu suét 101.36% gian van hanh.

Tét ca lo (c& nwdc va dung dich chuan phu hop véi hé
thdng) khéng st dung trong ngay dau tién dwoc lwu
trir & 4°C cho dén khi st dung sau dé. Mdi ngay, mot
trinh tw dwoc van hanh: mét lo nwée DI dwoe riva sach,
cac dung dich chudn SST va mét loat 10 lo UPW duwoc
chon ngau nhién. Céac lo dwoc dé & nhiét do6 phong
trwée khi st dung va sau do, 1dy mau 3 1an cho méi lo.

Két qua duoc thé hién trong Bang 3.
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Nwdc DI

Ngay 9/11

0.014

Bang 3. SST ngay 1-7

10/11
0.086

11/11

12/11
0.046

0.039

0.049

0.07

Nwéc phan rng 0.018 0.059 0.018 0.019 0.022 0.029 0.047
Benzoquinone 0.538 0.531 0.552 0.557 0.543 0.552 0.549
Sucrose 0.531 0.551 0.568 0.545 0.541 0.536 0.559

% Hiéu suét

UPW #1

101.36%

95.94%

102.28%

0.023

100.39%

0.056

103.16%

0.037

98.05%

0.020

UPW #2 0.010 0.014 0.021 0.066 0.018 0.033 0.035
UPW #3 0.013 0.020 0.025 0.027 0.053 0.026 0.034
UPW #4 0.028 0.020 0.037 0.033 0.031 0.015 0.021
UPW #5 0.015 0.011 0.018 0.051 0.116 0.017 0.018
UPW #6 0.007 0.112 0.039 0.026 0.032 0.034 0.021
UPW #7 0.009 0.020 0.067 0.030 0.063 0.042 0.024
UPW #8 0.017 0.015 0.023 0.033 0.044 0.019 0.033
UPW #9 0.023 0.028 0.019 0.020 0.045 0.025 0.033
UPW #10 0.013 0.034 0.008 0.031 0.081 0.031 0.032

gay 6 nhiém carbon. Do d6, sw khac nhau gitra cac lo
la do qué trinh 14y mau. Tuy nhién, két luan cho thay
ludn thu dwoc mirc nén carbon thap. D& chirng minh
cu thé hon réng da thu dwoc mirc nén carbon thap va
phu hop, sai sb duoc tinh toan tlr cac phép 1ap duwoc
thé hién trong Bang 4 sau khi phan tich RSD thanh mét
sai s& ppm thuc té. Do khéi lwong di liéu, chi st dung
két qua tlr 3 ngay.

Nhw sb lieu dwoc trinh bay trong Bang 3, tat ca cac SST
van hanh trong 7 ngay déu nam trong khodng chap nhan ti
85%-115% do USP <643> dat ra v&i dd phan ky I&n nhat &
mirc 4% so v&i thue té 100%. DI liéu nay chirng minh rang
thiét bi da thé hién sw 6n dinh trong subt thdi gian 7 ngay.

B&i vi nwdc duwoc lay tir voi va dwoc day bang tay khac voi
viéc hut mau truc tiép cha thiét bi online, nén cé kha nang

Bang 4. RSD phan tram dén D liéu sai sb ppm

Ngay 09/11 Ngay 10/11 Ngay 11/11
RSD ppm Sai sb RSD ppm Sai sb RSD ppm Sai sb
UPW #1 11.12 0.0023 8.53 0.0016 1.15 0.0005
UPW #2 7.6 0.0008 19.93 0.0028 7.9 0.0017
UPW #3 17.35 0.0023 3.26 0.0007 13.28 0.0033
UPW #4 4.47 0.0013 6.78 0.0014 1.29 0.0005
UPW #5 17.15 0.0026 18.9 0.0021 5.67 0.0010
UPW #6 18.75 0.0013 11.35 0.0127 7.6 0.0030
UPW #7 24.29 0.0022 6.19 0.0012 3.52 0.0024
UPW #8 11.95 0.0020 10.32 0.0015 12.27 0.0028
UPW #9 7.09 0.0016 6.44 0.0018 2.03 0.0004
UPW #10 2.78 0.0004 3.51 0.0012 3.55 0.0003
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Mét wu diém niva cla thiét bi Aurora 1030W khi xac dinh
tinh twong thich hé théng |1a Aurora sé tién hanh tinh toan
cho ban khi st dung loai mau SST theo trinh tw. Két qua 1a,
nhirng quan sat trwc quan ngay lap tic cho biét thiét bj cé
dat hay khong. Vi du & Hinh 6.

&2 01 Analytical - TOC 1030 - [C606730478]

00008000

Hurntl u Editor  Config ~ Maint S &A Switch User Exit
Status | Sequence | Sample Result Log |Callbrat|on] Run Log |

vial [ Sampleld | Mode | Avg.Area [ Conc(PPM) | % RSD | Notes

1 v TOC 2029 0.023  23.36 Pass
2| 2 Reagent-water TOC 1566 0.016 26,02 -

3| 3 Benzoquinone TOC 35110 0.564 076 -

4 4 Sucose TOC 34935 0561 240 --

: -- SST Sample TOC a 100.489% -- Pass
5| sd TOC 1337 0.012 1270 Pass
6| edi TOC 2021 0.023 553 Pass
K TOC 1516 0.015  11.88 Pass
(8| sdi TOC 1685 0.018  11.26 Pass

|~

b

(3 toc > Drain Rotary/Cl_ 1088 @

Hinh 6. Ghi két qua

xylem

Let's Solve Water

Tém tat

Khi dung dich chuén va dung dich gbc dwoc pha chinh
xac, két qua thu dwoc tir thiét bi phan tich TOC Aurora
1030W sé tuan thi tiéu chudn USP<643>. Thoi gian st
dung cla dung dich chun twong thich hé théng phai
duoc xem xét khi thiét 1ap mét quy trinh van hanh tiéu
chuén cho phong thi nghiém vi lwgng carbon c¢é trong
p- benzoquinone c6 thé gidm theo thoi gian ké tir luc
thay p-benzoquinone.

Néu cé bat ky cau hdi nao thém?
Vui long lién hé Trung tdm Cham séc Khach hang:

Xylem Analytics - Vietham

Ho Chi Minh City, Vietham

Tel: +84 938800104

Email: analytics.vietham@xyleminc.com
Web: www.xylem-analytics.vn
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