F305%F 4
20245 7R

ST AR S EF
ANALYSIS AND TESTING TECHNOLOGY AND INSTRUMENTS

Volume 30 Number 4
Jul. 2024

ST EE N 48 (272 ~ 277)

& 18 B & - IR 02 SEHR U RE H 3R oK FR Y B S

Thad, & F4L, K &
(R R L R pARAE, L7 100085)
HE 7 A 35 -5 T 9 6B AL (LC-AFS) [a] B Xt 1 3 7K th =M it [As(TID]. - H A (DMA) . — B &
(MMA) . HAHH [As(V)] 4 Fri 225 000 2 77 15 LA 10 mmol/L SR | 2 /K IE W M i sh A8, B il ad 0.45 um
KR AL UE I U8, 2 BB T I BT 4 FVRE ARS8, R OO AT MERUE B AR AR TR BT Rk
9 0~100 pg/L G [ N, 4 FIEfTE LA R RIF, X REI KT 0.999. As(IlD) . DMA, MMA. As(V) By# i1 B
354 031, 0.41, 0.53 F1 0.81 pg/L, AHX AR Ik 22 (RSD) 1E 1.01%~3.83% (n=6)J0 B P, A% F U R 1 90.41%~
105.90% St [ 9. 7 i E S AT . G2 AT, o1 FH T bk b 4 Fhah 28 & i il
SRR : MK TR WO % IR T2 6k X
FESEE:0657.31 X EktRERS: B
DOI: 10.16495/7.1006-3757.2024.04.009

X EHS:1006-3757(2024)04-0272-06

Determination of Arsenic Specition in Surface Water Using Liquid
Chromatography-Atomic Fluorescence Spectrometer

YU Fuchi, ZHA Shenghua, ZHANG Hong
(Beijing Tong Ren Tang Health-Pharmaceutical Co. Ltd., Beijing 100085, China)

Abstract: A method for the simultaneous determination of arsenite [As(II)], dimethyl arsenic (DMA), monomethyl
arsenic (MMA) and arsenate [As(V)] in surface water using liquid chromatography-atomic fluorescence spectrometer (LC-
AFS) was established. With 10 mmol/L diammonium hydrogen phosphate solution as the mobile phase, the samples were
filtered through 0.45 um aqueous microporous filter membrane, and 4 arsenic specition were separated by an anion
chromatographic column, qualitative and quantitative analysis were achieved using atomic fluorescence spectrometer. The
results showed that the linearity of the 4 arsenic specition were good in the range of 0~100 pg/L, and the correlation
coefficients were all greater than 0.999. The limits of detection of As(Ill), DMA, MMA, and As(V) were 0.31, 0.41, 0.53,
and 0.81 pg/L respectively, and the relative standard deviations (RSD) ranged from 1.01%~3.83% (n=6). The spiked
recoveries ranged from 90.41%~105.90%. The method is simple and easy to implement, highly accurate, and can be used
for the determination 4 arsenic specition in surface water.
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ke, PRI, XEAf I 28 A A e B s S B
B Bz, B2 0 BRI 7 A R O A - F R
A6 B8 PP ST (HPLC-ICP-MS ) ™' Y A 6 13- J5
T2 61 (LC-AFS)! | w5 20k I8 A €21 3% - FHL JB%
R A 5 B IR BB BB 75 (HPLC-ICP-MS/MS) ™!
% LC-AFS W H R & | /0 B AT, e s
W R k. AR AR 3B i LC-AFS 340 #r
TIRRFLE K RIER, 1L T H s A pH A
SEFRbR. AR S % 1 H pH (H, W] 7EFRIET 4 Fhi
WA B RS b, L T s E. 52
FH L, 4 FhE 285 50 42 43 125 BT 75 i (8] 45 46 2 8 min,
HA B R, 204" R LC-AFS 25 K
FEEH 4 FRPIEAS, HLUR R S5 S EAE L
I AR, B AL T 2R Eh BR vk B, 18 )50 i =tk
P FE . ARG 4> I LA 4 FhhE 250 i AR A4k

SR, SR I ST AL, Hoh 7E Ak h B AR
SR, R IBURFRIERS, R As 2= 50 5, Urll
A—IEAESEA R L B 4 FE S E
SO, B A% R T R T AR NG As(V), R
A g b0 18 10 e AR 25 14 1R ] LC-AFS Bk
FHEARHE ST T H K rh B 25 I 5 Jy i, S 4f
TR SIS %,

1 RKIEERS

1.1 5L

WA 35 - 52 Y : LC-AFS9710, b 52
WG ER A PR 75 SQP BRIE i1 UB-7 Y, ¢
Wr Bl 2F A AR (L ) A BR A | UB-7 L7 K-
SQP I, 73 FEAH 0.1 mg, $& 2 R RF 2 AU 25 (AL 3)
AR T B A . AR =K. s al, H
AR A0 A BR A R SRR fRgkat, Hifg
2 i MA AR AT BRA A5 $h 1R L PR : R4l
B AR A B Bl SR R AR VA Wb ) o
PR AR VA bR VEY) S5 . — P LR AR o . —
B S 5 VR0 T B e DA, R R A B0
75.7.17.5, 25.1, 52.9 pg/g, * R H A5 B
I K B 2tk
1.2 UEETIE&E
1.2.1 WAHEIESM

TR 551 B BT 3 (5 3% 4. Hamilton PRP-
X100(250 mmx4.1 mm, 10 pm); £ "4 ;. Hamilton
PRP-X100(20 mmx2.1 mm, 10 pm); 25 £ % b 37 3h

AH: 10 mmol/L B FR & — B ¥ W ; i h AR i ik : 1.0
mL/min; YEFEEE: 100 pl; 3 25 C.
122 JRFoOER 414

IR 25 o/L AL PR 200: 7% $hiis
W GG 17 15 1 300 V; Tl As U BT 32 FL i
60 mA; PP AT HEHL I 30 mA; JF b7 20 KA 5
Tk B TAL BRI 200°C; TR TAb % & s 8 mmy;
U5 Bh 2R 3 60 r/ming SRFESR: 10 Hz; 23 (R4l
) Pt : 300 mL/min; B i< (R 26 &) it 3 : 900
mL/min.

1.3 A EHIESH

10 mmol/L B2 & e i : PR 1.320 6 g 1Y
WM A VAR T 500 mL 4k v, SR 5 i 4l
JKEZZE 1000 mL, I 10% fil§ BRI W A1 10% 47K
WO pHAE N 6.0, 2 0.45 pm /K MEpE MR 38 5
7 I 2 min.

W 25 g/L WAL B : FREL 25 g Bl A0,
2.5 g/L &AL S % A iR T 2 4 2 1 000 mL
(BB,

R 7% EhWR: B 70 mL PR, VA TOK I HRE
% 1000 mL.

T AT A b VA TR 1 4 1 o ff O T
A FRAR [As(IID]. fift PR A [As(V)]. — HF 2 i
(MMA) ., —H LA (DMA) 4 FafiE e T, H
FER 47K B B A BT B R B R 1 000 pg/L BYRTE S
BARRE A R, T4 I AL B — 5 AR A B
P A 25 VA W, FH O S AR AR B AR 0.4 10, 20, 40, 80,
100 pg/L MBS RN G HRME TARA, 16 IR

FESIA TG BES(PET) I 10% RS RRIZ IS 1%
J&, R Al G 5 BT, 7R B RUAT R 4E 10
AFRE, KRBT, B R IRARAT, 48 h N8 Uk
M. KAEZE 0.45 pm K RIGFLIERGS IR S EALREINE.
14 KIEHE

B2 ARERIAT . RINRA TAER .. HhFok
FEMVATRAE 1.2 WXRS TR FIGE, id# 5k
P g T RS 2 35 06 T FEUA G AR AR, X6 o7 A T 285 5
R R AR bR bR E TAE 2R, R Gk igff
B S T 1, o i 0 T AR MRk A o
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Effect of different concentrations of mobile phase on (a) peak areas and (b) separations of 4 arsenic specition

Fig. 1
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Fig. 2 Effect of different concentrations of reducing agent

on peak areas of 4 arsenic specition

34 K, As(IID) 5 DMA, DMA 5 MMA f4 43 55 &
ORI, W 1(0) IR, YBERR S A R 15
mmol/L i}, DMA 5 MMA {43 8 & 4 1.65, &1
O Rl N, iR & 5k 2 R 20 mmol/L 1,
DMA 5 MMA W43 B K 1.36, 4 FpE S A RESE
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Fig. 3 Effects of different volume fractions of hydrochloric

10

acid on peak areas of 4 arsenic specition
2.5 ZeiESuE NG H R
£ 0~100 pg/L 78 B N L BT s Wk B R 0. 10,
20, 40, 80, 100 pg/L ) 4 Fhi L SRS AR HEA I,
PLUETH A A AR (Y), B st v 5 R B AR A (X)), &3
il AR T AR, 115 mE 5 #8 SOAE OC R 2L, 1R
B IR E ISR TE SRR, EALRI. % 3 4%
1§ﬂs“étt(sm>3)1+;%;tﬂmljﬁﬁ W 1 fiR. g5 5%
7R, 76 0~100 pg/L Ju N, 4 M B SL LR R
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As(V) BIK PR 514 0.31, 0.41. 0.53 F1 0.81 pg/L.
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Fig. 4 Chromatograms of (a) blank sample solution,
(b) mixed standard solution, (c) spiked solution of

surface water

PR T IRI E  THARI0 S 25 R B A A X A
#EMR2ZE (RSD) | fInbrICR, g5504an3k 2 frgl). ik 2
Al DL, 4 Ff i JE 25 B KG %5 B2 RSD 1E 1.01%~3.83%
(n=6)3 [l N, s B ZETE 90.41%~105.90% i
FEl .
2.7 MRKERDH

it 2 A B B JAR S RUAT 10 AN i e
e (5N 3 iR ), DMA, MMA X % il ifi JE

SR B B ] L R E B 2 AN HH R

Table 1 Retention times, calibration curves and limits of detection of 4 arsenic specition

TE A % B4 Bsf i) /min EE Yy A Z LM/ (ng/L) R /(pg/L)
As(IIT) 2.26 Y=133.21X — 149.07 0.999 8 0~100 0.31
DMA 3.15 Y=114.64X — 33.97 0.999 9 0~100 0.41
MMA 4.15 Y=111.34X — 11.54 0.999 8 0~100 0.53
As(V) 7.26 Y=68.12X+ 55.15 0.999 9 0~100 0.81
F2 RAKPHESHBEZEMMARERE (n1=6)
Table 2 Precisions and spiked recoveries of arsenic specition in surface water (n1=6)
AJEFTRREE bR BRIk MEAAR (ng/L) FHIE p) 17Nl
AR RSD/% o

/(ng/L) /(ng/L) 1 2 3 4 5 6 /(gL /%

As(IIT) 0.37 5.00 5.25 5.46 5.29 5.36 5.55 5.45 5.39 2.11 100.40

0.37 15.00 16.09 16.33 16.11 1642 16.10 16.48 16.25 1.07 105.90

0.37 30.00 31.31  31.17 31.51 30.68 30.80 33.96 31.57 3.83 104.00
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AIRTRREE AR WL (/L) T iz
EN RSD/%
/(ng/L) /(ng/L) 1 2 3 4 5 6 /gl e/ %
DMA ND 5.00 507 498 495 492 500 492 4.97 1.16 99.45
ND 15.00 15.16 1497 1479 1520 15.12 1498 15.04 1.01 100.24
ND 30.00 29.57 30.14 3027 29.12 2998 30.17 29.88 1.48 99.58
MMA ND 5.00 5.13 5.07 5.06 4.97 5.01 5.00 5.04 1.18 100.79
ND 15.00 15.16 1542 1460 1539 1522 15.10 15.15 1.96 100.98
ND 30.00 29.73 2921 2936 29.08 30.08 3032 @ 29.63 1.68 98.77
As(V) 1.53 5.00 6.15 598 6.06 581 629  6.02 6.05 2.67 90.41
1.53 15.00 1595 16.70 1585 1553 1630 1593  16.05 2.52 96.77
1.53 30.00 30.07 3097 30.01 30.14 29.85 30.09 30.19 1.31 95.53
TE: NDFRAU MR T I A R
£3 HRARRE 4 WS 5208
Table 3 Four arsenic specition in surface water samples
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