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Abstract

The high-pressure ion chromatograph was carried out on an AS-19-4 pum high pressure-resistant
anion column with a concentration of 8 mmol eluent, the flow rate was 1.0 ml/min, the current was
87 mA, the column temperature was 30°C, and the quantitative ring was selected under the condi-
tions of 500 pL. The ADRS-600 (4 mm) anionic electrolytic regeneration inhibitor was used for de-
tection. The test samples were prepared according to the preparation method of test solution A in

SCES|IH: R, PHBL SRR T AN E SR R IR B S ). ATkl g, 2023, 13(1): 58-66.
DOI: 10.12677/aac.2023.131006


https://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2023.131006
https://doi.org/10.12677/aac.2023.131006
https://www.hanspub.org/

HRR, T

sodium hypochlorite according to GB 19106-2013. After the analysis, the bromate in sodium hypoch-
lorite was diluted 500 times and measured. The results showed that the bromate in sodium hypoch-
lorite can achieve a good separation effect, the test data were stable with good reproducibility, and
the linear correlation coefficient r = 0.999. The relative standard deviation (RSD) was between 0.64%
and 2.05%, the average recovery was 106%, and the detection limit was 0.0020 mg/L. It is concluded
that this method is simple, efficient, sensitive, and linear, and can be used for the determination of
bromate content in sodium hypochlorite.
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1. 51§

TR KACEE T 209, B LT R R B A & IRER A A RS, IE R e 4
Ve HEERE ISR PRI #oin Ty SR R A R 2 & R K I BR[1]. TR, A A KA
IETERR S R R SR AN L2 & FH 9. e R IR SR NI I F2 v, B0 R T O GUBRAA 7= it 4851 (IR
P i e R R AR I K TR [2] . BEAh, IREREE —FEUEMR, JEEASIREANRRME.
WS . E PR S OB S5 2B Gt BURMI[3]. I, T iRt KK R 224,
T3 PR VR R B (A B AE JE

Nk, FHEBURHE L TR W bR, B0 DB32/T 3701-2019 (VLI B KK K F 45
PryEfIFRAE) [4]. DBA4403/T 60-2020 (AT AKTFRAEY [5]. (TR ARAK) HT KKFTER
BRAEY [6]%F. {HAE, LA EFRFRAIRE N7 RaE T A SO K PR B 2R ARSI, 9 R B st & iR b
(R SR AT R IN . T IR AN — B, I UM 7 o o B VR Sk A ], SR A DA S A ko, AR
S5 2 GBI/T 5750.10-2006 VR R £5 25 7 iy AT Ik /K IR R R 1K1 734 [ 7] [8], #AZH TG THREA
PR R IR IR 6 B8 T vk (1 B AR 5, 9 O s This F Bk ERn B TR A B e, o DURE A e
BRI E RN AT, K= T R fa S, AT — PR T2
2. R
2.1. SEEGJRIE

TV AR ) VR 2 It AR R Gt N B 5 75 e 43 T R G (F OR AP A R0 3 BT A 4L R » AR 23 BT A
X &M RESERM NN A AT 05, B B IR E R B 7 0H KRGS E S R GRER, ik
Ve WAL AR H S 2R I SSRR B, bl L S A I 280 & S Ah A 4Ly i 3 e, DALOREA I ) e 1, 0T
FH BRI 57 7 & [9]

2.2. LIYERSIA

2.2.1. {U3&
1) SIS AR B Thermo Fisher Integrion = /& &5 €5 i {1 Chromeleon i T.4E 3 .
2) ADRS-600 (4 mm)BH &1 HLfig FE A 40k 25, AS-DV H Bl ke 8% .
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3) i HTAE: AS-19-4 um i & I B B T2 bk
4) OB AG-19-4 pum i & S B B 1 R4 k.
5) ATAbEERE: Ag k. HHE

6) Milli-Q #4li/K &% .

7) VERSLUEME: 0.22 pm BEME.

2.2.2. SEEEE

1) 4iK(EBE FEBATK): & & PRI RS 1 RS TS R AR R, SR8 7K O — IR 258 17K (.
FEL=% 18.5 MQ-cm).

2) AR EYD: IRIREAREE W (p = 100 ng/mL), BELEE LT EG UEARERI, TbrEvE1oE 152
KRARAE, (B KR R ER, FEES.

2.3. LWHEREEEN

AS-19-4 pm T & BB 7 ik, AG-19-4 pm i =5 5 B B 7 (it (474, ADRS-600 (4 mm)
BH 57 FAR A M 38, VR MRV A 287 AL I S 4 KOH YA, it 2 NS5 Bk, bk ik
F£ 74 8 mmol/L; iigt i & N 1.0 mL/min; #EFEE DL 500 uL & &3 ; M E N 30°C, iR fE 35C,
5E 777 LA T FE &

2.4, FRAETRRHOECH

TRIR SR BRI F VAW [p(BrOs ) = 1.0 mg/L], HX 1.0 mL ER HARAET(2.2.2. 2))F 50 mL & &+,
Fglik(2.2.2. 1))E%E, R, 4CHEE. BRI

2.5. ¥RAERIZERYLR ]

2.5.1. EEHIEREBART

W ER IR R AR TR S FH VA VR (2.4) WRDUIR R Eh b AE A VA O mL. 0.2 mL. 0.5 mL. 1.0 mL. 2.0 mL.
3.0 mL.4.0 mL T 100 mL 25 &, Mgk 2 %I FE, 257 o BiArdE 2 530 (IR £8) 3 BE 43 51 A 0 pg/L
2.0 ug/L. 5.0 ug/L. 10.0 pug/L. 20.0 pg/L. 30.0 pg/L 40.0 pg/L hyvE Z 4175 W E SR 3 B AL -

2.5.2. IREBRRRTINNE

3 IR AR AR AR (AR R S RN B8 B A0 e, 1S IR IR BRI T AR i . DAVRIR 2R 1K)
e TH AR B 0 0 YRR Bk (R FE e bR e 2, RIS E R 5 R o R vt il 2R A AH DG R AN AN T 0,999, 75
) 5 R AR T 2%

2.6. BEmAYRTALIE

2.6.1. HREREMRE
% GB 19106-2013 [ 52 B R AR RAFAE N, I 500 mL 5 B% 11 2E (R (i K48 Y SURANRE S (B
VRAIRERL), SCEPARRISEEG s, HIREEATR A, R1FE T 500 mL 5 BE L ZE R AR IR .

2.6.2. HEATALIE

R A (5 AR VER AL X 20 ml BE LT 50 ml Bedr b FR A, KA E 0.01 g 5 & E 500 mL
IR E .

RIS B O & ERRASEGA A 1.0 mL #5782 500 mL & M. 1 10 mL JE5F 2%, WREUR A
At Ag kE, AR HAE, B 0.2 um SR, YRET 5 mL FESE, LS AT.

DOI: 10.12677/aac.2023.131006 60 TR


https://doi.org/10.12677/aac.2023.131006

HRR, T

3. SLIR4ER
3.1. EERHREEE

A SEIG TR R S E A R, L7138 GBIT 27417-2017 W E : IR S0 LIk, LOD (K
HIER), DL 2 %15 M LLAf e vl e B /MK B, LOQ (E&EFR)LA 10 £5 LOD RFER(ER 1),

Table 1. Quantitative detection limit data

F 1 EERUREE

GFER SIN Cc LOD LOQ
BrOs;~ 28.3 2.0 0.141 1.41

SIN A TAEHh R AR A S ML, C o AR ih 2R I A5 VR
THE A N: LOD =2 x C/(S/N), LOQ = 10 x LOD . e #s e 1, 4 IR £k e & IR 4 2.0 pg/L;
FESATIURR : — A RS S AN T5 ELIR i A, TR BLRE S A I R 5 5 A H PR —

3.2. #MEH

3 FH T AR AN AR R R B B T R I s, R e R LA 1
TEA£ FH integrion /& &5 1 (4 A A AS-19-4 pm Zr AT R4 T IR IR £h S I, I HLERE 4 500 pL i,
AT ARG IR IR E N IRERER 2.0 pg/Ls & EH A NVEREI[1018: RERER 2.0 ng/L~40.0 pg/L.

4.UU A
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Figure 1. Detection chromatogram

B 1 1M i
3.3. REEEBEE
SR E A IRIR AR s AR, DRE 6 IR, IS IR (AL pg/L), WFE 2.

Table 2. The precision data of bromate

F 2 RBREBEEYIE

far Bt B WEE 1 2 3 4 5 6 FHIE RSD (%)
5 4.8 48 47 47 48 49 4.8 1.57
BrO;” 20 19.0 19.2 18.9 18.9 18.9 18.9 19.0 0.64
36 35.2 343 34.1 336 333 335 34.0 2.05
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R BRI A AN

n 11
Y (x-%)" D (xi-1834)°
S={= == RSD = =x100%
n-1 11-1 X

SERRW: R R X AR HEIR 228 1.57%, HIREHXTARHEIRZE 4 0.64%, milk FE A AR i 22
2.05%, Z5RFW. EEVERE, W% ERER[11].

WA 2 fiow, SRR AW E TIGMAUE RIFMCR, WREX, g/L) AR R, ETIFY, us) AL
Fr, ZRVE[RIAJ7FE)9 Y = —0.00085 + 0.00130 X, #HK R H N 0.9992.

BrOs " r CD
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Figure 2. The linear diagram of bromate
[E 2. REGERAVEMEE

3.4. REEELRVAETHE
KRR A UEFREY A TR, &R BRAEEEEAN, LTHE 3.

Table 3. The accuracy data of bromate

= 3. REREVETRE IR

e 1 2 3 “FH{E (mg/L)
BrO;~ 9.6 9.3 10.2 9.7

BHUEREREE RN 9.7 209 pg/L (k=2), FFEHEMEER,
35 HRREERY
B FERAE IR A N ARAEIR (LR 4). SLIREERE . WERE: 7 RGRNIKREZHE N, A&

YENFE SRAT o I A GBI 0°C~4°C i IR ARAT AR (L2 5), 920645 BRI 3 A 7EH 1.2 0°C~4°C
{RAERT, AL S IR ER 26 T Bk, AT KWHRAE T, BO&E S E AL SIS
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Table 4. The influence of the bromate concentration kept in stock solution
= 4. RRRTE TIRBREL K B FRAT E) L A2

EPN 6.6 6.7 6.7 6.9 6.8 6.8 6.8 1.55
3R 6.5 6.5 6.5 6.6 6.5 6.4 6.5 0.97
7R 111 114 115 11.4 11.3 114 114 121

Table 5. The influence of the bromate peak area over time kept in test solution A at 0°C ~4°C and normal temperature
5. 0C~4CHERTLUNR A RTF T RERELIE EFRRER B LAY F200

A
LRAZ I [A] Gt 0C~4C
1 2 3 1 2 3

0h 0.0008448 0.0011227 0.0009210 0.0007071 0.0009926 0.0011179
4h 0.0007369 0.0007400 0.0007432 0.0008051 0.0009227 0.0008598
12h 0.0007293 0.0009597 0.0007028 0.0011149 0.0010759 0.0008708
24 h 0.0007171 0.0008761 0.0008566 0.0007388 0.0008796 0.0007657
72h 0.0009539 0.0010632 0.0009237 0.0014374 0.0013137 0.0012037
10d 0.0008477 0.0007842 0.0008729 0.0010345 0.0013753 0.0016922

3.6. BEAHITRALIE

i3 R ER AN BRI A R AR B ANME S EATIRE, 00 FARYD IR R S (S RE L, S A I ) B
P 3, RN IRER ER 70l Bt H AR AT AR B Ag A H AT Ja W IR R 3 AR e I A% 52 1k K R0 52
AL, WO LIRS T DA T A3, HR I Ag AT H RS RER BR R IAR B 1 S P A AR N, RIS
BEEARASE T ity SR 5 e X AR R e A 00 e Y 520

7 1 -HRRERIEERE 425 il As00f D
1 2 ERTEBIAERG 1+ 15 A ASoof Ao A

1 e [ W #
o100 | S mprmr=nem) WIE=%H)

N 3
: L
0.140
0.120 ]

HamRIT0.22

Figure 3. Comparison diagram of pretreatment analysis

& 3. LB IS E

3.7. HEEMERNTFI

3.7.1. AR
S A HLBR(TOC)EATFE fh 20 #7, 3L TOC 20 # i A #ike 500 £ J5 45 5%, AEBIMEERE i rh o
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MU R 15 4 3 TOC #LIA).

aj-43 4% multi N/C 3100; multiwin 4.12; F5112: N3-1960/AV

gTE
HaGix: 500
5 Hr 8] 2022/6/9 14:04:15 +0800 Hik: NPOC(1-20)
BH®: C:\ProgramData IDC multiWin| Analyses 2022106
X & 220609140415 ajd
AP Admin HakR: 500.0u1
HESXH: H&E R wE: 17 1
R=E M2 AR IH 72 AR a8 23
PR 850°C
[ [ c [ 1ef | sp» HEEW w | k1 | 2 HEF
[ NPOC | 569.8ug/l|  515.0AUB!  5.6ug1]  0.90%[0.055341[ 6.554E-4] ] 1.00944
TAME
NPOC wHEza 634.9AU/ml
BRER:
5 1 2 3

NPOC _ clugl| €529 5662 5735
NPOC _ I1[AU)| 533§ 5123|5178

CO]20[ppm] & EINPOC

Figure 4. Simulated diagram by TOC
4. TOC &

3.7.2. RZERRIFM

TR C ARSI (ot VSR R AR S o 3 3 R U SR A A A0 23 T e D0 I 490 R IR 2 B8 5 TR R 2R AE Pl
WOy M dE EAFAE TR, AL SEI6 ) EL 4i M IR £ R 5 R HE) B IR R Sk K R SR I A B ek b, JR
ATRIAE BT VE AT T IR IR S WM A7 7 B R U, ANEETHIE 5. Kl 6).

B Chromeleon 7 - [Hydroxide on a 4 x 250 mm AS19 at 30C - m] *
R @
TR - [=FEE [ n[[ o M GRETH - g HARHSE.  GSRamameE 016 2 |[00..0.488]
RRER (R 3730 - [HHEE 500 &)L SEEREE
0.5000 =
i | R
2 Faiiz)] IFED | FRARE | B - /"7'3' Th
[ iR (1] 0.4800 1
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Figure 5. Analysis of substances to be tested by virtual column software simulates
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Figure 6. Detection analysis and comparison charts on the pure bromoacetic acid, standard substance bromate and tested sample

[ 6. SE¥IBUR CBR SR EYIBURBREL R AR SR AG I 43 A X L [E]

38. HmERERARN

3 3 X SRR A i R AN (R R R (3 MR, 3 A AN TR R K0S H A0 B T30 95 20 A B X A8 1
AN, IS PR RS R 25 RS 9 (O 1000 i & 800 f5IRIR & B Ik, Mk f580ud i @ 500
fii e 400 15 N IRER Eh 5 B T2 S ELB &I, BB TR iR P B ORGP 48 500 15 VR U Aeriil e e
FEREEL, e b & B e Tl AR R AR B (LK 6).

Table 6. Data on the effect of sample dilution ratio on bromate

6. HEERARRIRER R H R IR

o I 5E E (ng/L) BN . o
ALV TR RS 1 5 s 4 c 6 “FIEME (ug/L) MGFRAEIRZE%  JRIR T RS B
1000 1% 30 31 32 30 30 30 3.1 2.74 0.00653
800 1 36 37 37 37 36 37 3.7 1.41 0.00623
500 % 54 54 52 54 53 53 5.3 1.53 0.00558

3.9. HmEEYE
TR, AR R 500 £ 5 VARG AT INAR FISCI 2 CAAT: molL), W 7.

Table 7. The data of the recovery for the samples

F 7. HmEN R

J 4= A — N = i i S #\ f\ 22
RIGIH CPFR1 PAR2 TR RSD OO mbE kR o W ke
I PJIEAN s (%)
BrO;~ <0.0020 <0.0020 <0.0020 0.00 0.0116 0.0100 0.0106 106.0

WO IR SR AN T IR R ER AR RIS AfA » ISRIR h (R R PR P [T %y 106.0%, FEAH SRR IETE R DY,
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3 S S TR R
4, g5ig

ARSCARAY T VR AN DU P BT AR AR, F L) 2% ORI A SRS 500 i, BEE K ARl VA WA VB
i Ag FEL H AT 0.2 pm P8R 5 2 i e B - i ST R . R R SR AN I R AT BR A AL, AR
AR T B O, SeIeiREd, KA AS-19-4 um i R B B T i AE, LA 8 mmol R BEIR B HEAT
SERERGE, YEVUE 1.0 mL/min. 413 30°C. 500 ulL & B HIA AR, {#H ADRS-600 (4 mm)l 551
FELAAE R AE S B REAT RGN . SEa 2 R . 7R A Z AT BRI VA S, ORI IR IR #h vT DAL 3
IREFHI A B BUR, A2 HAb R R sem, HADEEE R 2, A HRIKE 0.0020 mg/L, ZMERIATTFEN Y
=-0.00085 + 0.00130 X, fHX R A 0.9992, £ Uil 2 A% Ar ik 72 (RSD)FE 0.64%~2.05%, B I R 4.
B e R SR AT IRR [ESCAGI, SF 45 [ IS % h 106%. IS HY, A S0 Ao Yk S R B P TR IR s A 7 92
R RS o2 R, W LU T HE KBS 6 F b, 5 R IR AR 1 2 I so&E T2
A SR AN R U5 Sk M P AL 7 1 S B

SE WK
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