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Optimal study on determination of trace arsenic in water by atomic
fluorescence spectrometry
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ABSTRACT: Objective To establish a method for determination of trace arsenic in water by atomic fluorescence
spectrophotometry Methods  For the determination of trace arsenic by AFS-2202E dual-channel atomic
fluorescence spectrometer, the working parameters of the instrument(including negative high pressure, gas flow and
light current) and the chemical conditions of the sample were studied and optimized. The best working conditions for
determination of trace arsenic in water were found by using the variables. Results The results showed that the
optimum reaction conditions were as follows: The concentration of potassium borohydride was 2%~2.4%, the lamp
current was 55~60 mA, the negative high voltage of photomultiplier tube was 280 V, and the carrier gas flow rate was
400 mL/min. Conclusion This method is simple, accurate and sensitive, and is of great significance in practical
measurement work.
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132 R

S 2 R R S T ik
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17 14 412,

2)FF it (14 i Ab FR

BUKEE 50 mL fiIIAZE 100 mL A8, IIA 5 mL
02 .5 mL 10%BRIF RN 5 mL 10%5T 3R MLRRIF W, 557,
FERBZRE, BUE 10 mine R B HERFAE 20~30 °CA2
fio 7% 3 HAHR SR RE S

3) R ARV A B

43 ) AT {5 R (R o (5 PV 100 pg/L)0 L 1, 3,

5. 7. 10mL F 100 mL i, #E&h K& RIBRE P ER N
A SmL #ERER . 5 mL 10%BARVETR . 5 mL 10%51 3R I B2
TR, RA), A 100 mL. FRAEERHE 2510 0. 1.
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4w ED
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S)ME
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e 00 A ) — A B R AR ME VR W, R A I 98 SR ME AR 1
BB OLE 1), MEsECES 44.1%~68.0%, A
R E R ER N E AR . LA R SRIR IR IR T HUIR M ER
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JEIR K 3 Hm, B0 a0 A R SO (E Bk
K

F1 BEFRANBEHRNELGERR
Table 1 Atomic fluorescence instrument conditions and measurement conditions matrix table
SRAE  BTHmA SRV i AL B MENFRE  REUAR
& /mm /(mL/min) /(g/L) (mL/min)

Z M7 60 300 8 300 20 800
PLAbAFsE 1.4.1 60 300 8 300 20 800
Pttt 1.4.2 60 300 8 300 20 800
AL ox 1.4.3 60 300 8 300 12/16/20/24/28 800
AbFsE 1.4.4  45/50/55/60/65 300 8 300 20 800
fletbwss 1.4.5 45 240/260/280/300/320 8 300 20 800
PLAbFsE 1.4.6 45 260 6/7/8/9/10 300 20 800
PLtbrss 1.4.7 45 260 8 200/300/400/500/600 20 800

——INERR B & KE AR
_ 2 S 2.14 flﬂ;ﬂf‘?i’ﬂ/ﬁé’ﬂﬂi o o
1000 —— B ALTSE 1.4.3 Hh, S2O6 20 B T 45 4 2 B8 ) 26 T e
A LUy gz 07 vk, S ALk B2 0 ek A 98 6B I A8 1k
800 |- MR R, B2 i B s P 0 i AL B vk R T AT
m@ By, HAFREN 24 o/L THEALHE WS ME R A2k
£ R H B A I, (L R B B P
#® 400} A 20 g/L WAL RV - ok B AR N REAS B 52 23 . 5 A7 fe
ool ) —t F 9, FE o5 i R (i 8 R B 25 1
A e 2 Fis s
ol S P e o 2.1.5 ITHAMKAL
SR DEAEBFTE 1.4.4 7h, SRR A SRR S
BYSEE0 T, I A KT B R A T A, SR A R
B 1 AR BRFNGTIR I R S R FH 228 45 A TR il 2 i 9

SREEBAEIE (n=3)
Fig.1 Variation of fluorescence intensity of samples without
hydrochloric acidand ascorbic acid and with reference conditions (n=3)
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Fig.2 Fluorescence intensity of samples with potassium different
potassium borohydride concentration (n=3)
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Fig.3 Fluorescence intensity change of sample with changing
current (n=3)
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HR, DGR, HAEES YOS RN R %
AR R, FEMOSEIR LN 4 R, 456 5Pk,
PR 280V,
2.1.7 RFALGEGM®A

RALHITE 1.4.6 Hh, SCHH R RS HRI 2 7k,
T U TR T A e AT E, SR A SR T LA
T U A 25 e X R B AR S N B SR A, R
B GIREEAR LA 5 TR
2.1.8 HAAZHMHA

ALIFSE 1.4.7 w, SEELBR RS IR 27,
ATIAH AR YR S 00 B8R i e 8 S AR A B S0 ok . PRSI

SERATLIA PR A 400 mL/min 2 HLESE S 1Y
FEA 2GR EEA LN 6 715 o
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Fig.4 Change of fluorescence intensity standard of negative high
pressure sample (n=3)
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Fig.5 Variation of fluorescence intensity of samples with different

height of atomizer (n=3)
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Fig.6  Variation of fluorescence intensity of samples with different
carrier gas flow rates (n=3)
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2.2 FHIRWIE

Wit [ 7 W ERR T IER R 0204 pg/L, 8
1 2.0, 4.0, 10 pg/L FRUEFBE T 7 Y2, 153NS B
BIINF 5%, G5HIF% 20 8 b bR 50 04 T AR B
BOE, [MICRLE 98.2%~99.8%, 45 WL 3. LTk REETH
JERIG SR, P LASEA T K BT 5 B I

®2 RUHREEZEENE

Table 2 Limit of detection and precision determination

5 M 2 pg/L 4 pg/L 10 pg/L
1 0.18 1.96 4.41 10.8
2 0.16 1.93 4.39 10.83
3 0.08 1.99 4.4 10.63
4 0.30 2.13 4.36 10.64
5 0.18 2.04 4.33 10.88
6 0.22 1.91 438 10.71
7 0.15 1.84 4.36 10.71
FHME 0.18 1.97 438 10.74
T v Al 22 0.06 59.9 17.3 61.2
RSD/% 36.1 4.87 0.63 0.90
KR /(ug/L)  0.204
#=3 EHWMENE
Table 3 accuracy determination
F5 FEAH/(ug/L) fINFR/(ug/L) [m] 1 4/ %
1 0.549 1.045 99.2
2 0.55 1.04 98.2
3 0.546 1.04 98.2
4 0.552 1.048 99.8
5 0.554 1.047 99.6
6 0.547 1.048 99.8
7 0.544 1.039 98.0
FHLE 0.549 1.04 99.0

3 & i

AR IGWIFE T TR 9 0 B 0 5 7K I S A Y
SEEG S, S T E A T RO B SRR, X LB 4k
PEEA AL, B AT A S S0 00 AR B fe e T A FU .
AT HAE T S AL Bl 20~24 /L Z (8], ATHLTRAE
55~60 mA . JEEEME S R 280 V. HAMEE
400 mL/min B, Jrikfe HBRh 0.204 pg/L, JrikEMMER

U, AT ARG BB ORT L L VR EE R (G R R
SN [ B B E T DU LR P TS AR T R % A
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