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Optimized Method for the Determination of Arsenic in Drinking
Water by Graphite Furnace Atomic Absorption Spectrometry

ZHOU Shan
(Ningde Center for Disease Control and Prevention, Ningde, Fujian 352100 China)

Abstract A method for the determination of arsenic in drinking water by graphite furnace atomic
absorption spectrometry (GFAAS) was established. The use of high boost discharge hollow cathode lamp
reduced the baseline noise level and detection limit. Temperature program, chemical matrix modifier and
heat stabilizer were optimized and applied for the determination of arsenic by GFAAS without preliminary
treatment. The results showed that the linear equation was y=0. 005 62z +0. 000 04, with R 0.998 3.
LOD was 0. 26 nug/L when the sample volume is 16 pg/L. The applicability of the method was verified by
the actual drinking water samples. The recoveries ranged from 98.1% to 99.2%, and RSD was less
than 5%.
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FAARGRYT X, B T /K AR 5 B b s G, b2 Y5 4ok
HFHEEBMBRE) A RE AT CRI VK
b B RS BN B R B Tk SO, A
2 ARBURY B AR RS KK SR
BORz ok B R B R . TR b R K IR R B AR o)
(GB3838—2002) 1 ~ II1 2K I fiE X A A% o PR i
0.05 mg/L, € A= 3 2k I 7K T4 A% #E ) (GB5749—
2006) T ¥ BR1E & 0. 01 mg/L, HILFEIF K EK
H.5 T Ab 3R 4387 7 1k Sk D &2t ARV BE 1 B

AFHETENER EWEEBERESEET
&5 LR (ICP) , Ju H A& ICP-MS, ICP-MS #E %
PUAR B R A R H BR (R H BR<<1 pug/ L) S2 B AT S A il
Wt o SRAT , 33K 7 T 32k A fe 2 i DA 43T 1o R VR
FRE & X RT BB B T B AR R A SR IR R A TR
TFE. [T ICP-MS #r s e, BRI ) Z M. &
i - BRI OGIE (HG-AAS) 8% FI T &
MR R . R0, E S SR KT
ARSHFERANERDERR. BAT. A8 EFK
WOt TE (GFAAS) B 52 W 5 7K - 3 1o it o0 2% B Al ¢
SR KA HTEE AR 2 —5 & DL 48 9 40 BT it 1]
BRMEARETREFMREE. KW, & T
GFAAS ymiil s J7 1 75 B Tk 45 43 B, DA 5 2K
F 1 pg/L B9RE HBR , 33 LAy 4 38 75 1 B B 5t JHEHT
AR 5 264 , B i B GFAAS S2HURE 9 W b b
WRERME ., Nk B8, BAR Rk 2E B R AR (AT A
W G S M T PR , 38 7] LA R AT 0 R A
JE 057 ) Pl R o ) 2 T R i o T i A e )
B IR, AR E .

1 SEIEES

1.1 FEMEMHH

HITACHI Z-2000 %I 8 4 J5 7 0 0 )6 3% X
(HARBAFD . MAA BN EFIEESEEY
RRERS.

AT E AR MR (100 pg/mL) . W H LA
@5 BT AR, 45 GNM-SAS-002-2013,

THERER (RS PRAE R PR EE (RN RR . L B LB A fk
WSt M B B LR ERARARAH .

F w2 M (PVDE) B . FL42 K 0. 45 pym, |
BREEMBERSAERAA;

SCI K R i Atk : Milli-Q Academic # 47k
10, 6 HE A A .
1.2 HRELERMUESH

B A B F 4% LA IR Z M6 3 A HNO; (10%6) %

WIHVE, B FAKMYE 3 K,

Fi GFAAS 3 W 5 fift (4 £k 2 B A Bl 6 570 2 N
Pd #1 Pd-Mg B &% . BHPER R 1 000 mg/L 1
Ni(NO;), W, B HF H 2 000 mg/L 1
Pd(NO»), W . &J5, @i H 900 pL PA(NO;),
(2 000 mg/L)F1 100 xL Mg(NO;), (10 000 mg/L)
BEH4 Pd-Mg ¥, FI /R $A AR 300 45 m 5710 9 4k
#4351k KI,.NaOH #1 HNO; ,

TR R Sy 7 A T A 3l DX rp R AN R K
7 XEE N XA B K K . KRR SR 4 5 S Bl 3 R
O. 1% Mk, F# pH<2, %2 H LB EF,
0. 45 pmfL#2 ) PVDF J5 i i 25 B B v B AR, A5 0

YEBE 193. 7 nm Ry As BRI, Be g SE
0.5 nm, JFARN 21 uL, 4335 5 puL fh2E B Rt
. BMHEREZNE 3K, BCOEYE.

2 HRE5IR

2.1 FiEEHEMRE

fEHEE As 250 FRAT (0 5 R iR E R As
250 B AT (b) Xt 25 HK AR As Bndn il % /Y JE 114
MR fE S A 1 fras. M 1 AT LLE Y, e o BE 3
I OBIRKT REERRE T 40% (8 H 5 pg/L As
VDB SERBEEEELESOCHRIT TN
0.084,7EM IR T 0. 111), HH@E % M2 H
W7 45 B B 245 S AH B, P oR B B R B AROKT . &
WL RIRBEINT 30% ., FBRIRT HLMAE, 5%
FUATAH b, o T BL/ME A5 B 3 N T 2.5 %, &
FREE S 2] 2. 7E4T MW 10 mA, I & 3 K
193. 7 nmMIBREEFEE 0.5 nm HIEAM T KRB HEM
KRR
2.2 AEPEREERFMOWEHERL

X GFAAS & 47 T AL, B8R4k JR 1k
WY e T 0 R A 2 A i ) AR R ) P e B A
R BT TS As FRBE .

¥ 16 pL As bR¥EWE W (10 pg/L) 4350 5 pL
Ni,Pd.Pd-Mg 1B & ¥ fk 5 B 5 B 77 #E 100 °C ¥
ABIHRE, EREHER 7 pL/s, #FERR 2 pul,
b 2F 5 Bk e gk 45 SR B R, Pd-Mg IR B W 1EN
Ao 25 L o M R SBOR BT e B IR R 1178 C (K
e A1 2 395 CURFAb) RISk B B i 45k B
W, XoF T KA AT, 8 B A R Ak AN 0 TR BE 4 A
1 200 A1 2 400 'C (& 1. Xt Pd-Mg {2 5 i ok 14
FEEHETHR . ERE R, RERARAI 15
(w/w) , Hrp Pd #1 Mg By BE 43514 2 #1 10 g/L,
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Figure 1 Comparison of response signals between As hollow cathode lamp and high intensity enhanced As hollow cathode lamp.

F1 AEPFEFRELEZFMNEKS As FREGRLE
Table 1 Optimizing of As temperature increasing conditions

for GFAA spectrometry in water

. A/ =5 R AW/
RS c B[] /s F 8] /s (L » min~1)

T 1 140 5 30 3.0
T 2 180 5 35 3.0
KAk 1 1 200 10 20 3.0
KAk 2 1 200 1
JEF 2 400 0.8 2.7 -

HH 2 600 1 1 3.0

AR AR TFHREF D, HT 140 'CH
180 CHIPIA T M AR , L SC A v ) TC e 5 /)
EHTHREY, FrhdBE  #EREZE 2600 CT
BTV B G R ER B As, B (kiR &, 7
0. 1% ~3%(V/V) ik BEVS B Il T 3 Fh A
%W KI.NaOH 1 HNO,, F NaOH 753 %
FESEAZ, MH KI M HNO, W& RESH
WM. A KIBE®AT, BT KL Z #4508,
FEHERRECBMAT, Fit, %H HNO, /E4
PAEER,HNO, (1%0) 1 As ¥ W AT RSB 1T 0015
M B
2.3 WREILEHEZSHRHR

As FRUEVE I (100 mg/L) % ZHs B 100 pg/L
4 T A VR 5 e TR VR E AT 3B 7 9 I A
FE As R TAEWS B ROG B . DA B YR
AR R OB R R AR AT R R, 15 As B
RPN y=0. 005 622+0. 000 04, FHXEEE R K
0. 998 3, As LR M Bl 4351k 0. 5~10. 0 pg/L,RSD

H3.6%, GEREY, As M RRKLF, W EE M E
‘AR,

B 0. 25 mg/L ) As bRl w % 220 % 20 Kk,
T S (E B BR HE R 22 05 LA 30 FE N T EE R R, 15
R BR R 0. 26 pg/L, WM& THRK 2.6 png/L.
2.4 BEEZH

B As A oE VA WS &, 78 2 M 0 R P9 B R R
H A% 3 AN R M BE O AR VE VS TR, As SCI6 VS TR R
BWREE 4 0.10.4.50.8. 00 pg/L, 5 Ff vk BE 1
VW43 000 R 6 YR, T WU S L AR XA o Al 2 5 T
RSN NE 2, HE 2 A5, & B NAR,
T 3 RRYREE As VI S 1 04 AR X A o A 25 43
BIA0.24%~2. 8%, ¥/NF 3% , REARZEM E As
SR .
2.5 RBEZH

7 DX /N XA 5 K R K, TS R AR I As &
R4 BIMA 1.0 mL As ARUER R (100 pg/L ),
FoomL HEROETERAZZNE . B, IHE
As BneR I R, G5 R LK 3, MR 3 AL, As 1Y
HAR ] e F& 4351 g 98. 1% ~99. 2%, 26 B A ¥k ] 5
SRR .
2.6 ZEEEANE

N GFAAS J5 130 5 4R A AR 7K 5 38 B/
X AL K A T A 0 AR R K RE S B, S5 RBOR
AR R AR PR As, (B I8 4B 1k K B
KRB HIARE, T XA G KA S As R,
a4 53, KWL I EEH T KPR E .
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Table 2 As precision test results (n=6)
T TRWKE/(ug+ LD WEfE/(ug s LD FEHME/ (pg « LD RSD/ %
0.10 0.097 2 0.0912 0.0969 0.0954 0.0966 0.0991 0.096 0 2.8
As 4.50 4.501 4.470 4.486 4.506 4.497 4.487 4. 487 0. 47
8.00 7.992 7.997 8.010 8.015 8.040 7.988 8. 007 0.24

#R3 AsirE UL ER

Table 3 Test results of As standard recovery

- A JEAE/ AR/ W/ e
) (pg+ LD (pg+ L7 (g LD E/%
- 2. 00 1.923 98.1

As
- 2.00 1. 946 99. 2

R4 TEHEERDW
Table 4 Analysis of actual samples
HE As /(pg+ LD
R RHA 1# -
RATRAIK 2# 0.62

BRI 3% 0.29
N A TR K 1% -

ANKAETE R K 2# -
AN AR K 3# -

2.7 = As AT ELE

K5I T A BPETRBOLE LR 5EE A
TR ¥ DL e SR AR I T W O 1 vk 0 S K R Y
SR, WK S ATLIE W, A 8 57 RYIOEE
DR K AP IGR BARAG H BR Y BB AR, B L T AR
TR BB, 23 B RS 45 O TR K B B AR I E
T7 ¥ 5 SR, ARG 85 B2 L s 1] i 3R L 4 A R A T
A B L R OETEE S AW 2 B ¥ KB aiT R
T 5E B 7 2
x5 AEPETREEEZNERELERUA ZHLE

Table 5 Comparison of GFAA for the determination of

arsenic with other detection methods

e 2 AEPFEFRE SREERFREK  ICP-MS
RETE/ 1~10 10~100 2~100
(y.g < LD
He iR/ 0.3 0.5 0.1
(pg * L™H
B
RSD/ % <5 <4 <5
Pk
R ) % 90~112 95~104 89~110
B AT AL 2 U BRI mit R/
ERWERE BZ B g
A3 B R A BR fi& B
AFEE/ 25 100 30
“~eh™)
3 Zig

AL T A R B R As 20 BIRIT i A B

AP IR OB T IR T RE A% 1 5 A T RO K R
BEFKE. ZOTELHE RS RSEH LR, Pd
Mg b2 3 B ek A HNO, b #7530k B
A5 H P AR o AT SR R BE A .
GFAAS A A 16 R K R B i 7 BE AR E
S0 BRAEDT R, W H K BRI A TR
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