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Determination of Hg, Se and As in Plant Samples by Hydride Generation-
Atomic Fluorescence Spectrometry

ZHAO Bin, CHEN Zhi-bing, DONG Li
( Geological Survey of Jiangsu Province, Nanjing 210018, China)

Abstract: A method for simultaneous determination of mercury, selenium and arsenic in plant samples by atomic fluorescence
spectrometry was developed. The samples were digested with HNO;-HClO, and tributyl phosphate (TBP) was added for effectively
eliminating foam, reducing memory effect and improving the accuracy. The method has been applied to the determination of trace
Hg, Se and As in National Standard Reference Materials and the results are in agreement with certified values. The recovery test was
satisfactory with precision (RSD, n=12) of 2.96% , 0.96% and 2.49% for Hg, Se and As, respectively.
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DA R T IIOCEE (HG - AFS) JEIEAFR K ik S S R A AR A UL 1.
B —PIE IR A G 2R 73 17 5 i, R VR 17 L PR, SR 4

D, RAFPE R, AR SRS (AR TERERGE (A R %1 ARSI Rk

HEI:I -3 ° FH AFS %{ﬂﬂfé#ﬁ%qﬂﬂ’qi R i} \EEF E‘ﬁ}&j‘ﬁ[mlo] o ﬁﬂ: Table 1 ~ Working conditions of the instrument
GEN BT EHT— AR TE R RBE AR ren " . N
THfRE,HG - AFS Pt e . ASCRFIBON R B, — 5L 5 R 5 % -
AR TR PV VA A TRTAR L, A HNO, - HCIO, REIE/V 280 300 270
XPAEIRE A IER T — U %, HG — AFS 0562 B Bl 21 1 ) BRI/ C 200 200 200
R AHREAL, (e — e R e R, el RTER 0 0
VR I AT JESA i, SCBL T — U — (0 i Pl BRSO/ (mlL - min=1) 800 800 800
I i PRI A A L I S A SRR T L — A/l 03 03 03
ATALRKHERES . SR AR R 5 — SR T ity s s s
WRE 3T EAE I A BR AT G 25 B 47 A 3 1 S5 ﬁ%ﬁf?ﬁ ]1 1 ]1
RBEHIYIREAR T He Se As (UHILREIT. With iz ki ez
S BN VB i VB

LSy

L1 2% R TARARA L2 ek 250

AFS - 8120 RIXGHE 59 66 BE T (AL st 35 RAL B A
FRZYF]) s He Se  As Hi il 250 BT s BUR Wi ki sh S A6
KAV - BT E RS

WS B HA: 2009-08-19; f&iT HHA: 2010-01-12

Hg SRl 2 70 ER PRI 0. 1354 ¢ PR ali sl fb ik
F 100 mL BEF A, A 10 mL HNO; , # i J5 £ A 100 mL
AEHP AT mL 0.1 ¢/L K, Cr, O, 35, FHZKH B 2 %)

EFER AT B (1971 =), 5 VR BT, TR, NG5l TAE . E-mail: zhibinge@ 126. com,
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B PRSI . W p(Hg) =1.000 g/L,

Hg HRUEA T He bR GG 2 IR B B RE, REE 1. 6
mol/L HNO, f 2 J& F1 0. 01 /L K, Cr, O, % ¥ (1 e J¥ , 18- 5]
Hg PRV . MR p(Hg) =0.040 mg/L,

Se HRESH AT VAR : BRI 0. 1250 g &)@l OGiksh) & T
200 mL BT, A 40 mL 8 mol/L HNO, , {7 i, i A
250 mL A, KRR ZIE, 355) . IR p(Se) =
0.5000 g/L,

Se HRIEIE T : 45 Se i e 2515 B G B, PR TS5 1.6
mol/L HNO, IR FE , 15 5 Se bR iE il WL p(Se) =
0.40 mg/L,

As SRUEREAS VAT HERGAREL 0. 1320 g TSEFE 105 C 4t
F2 h 4l As, 0, F 100 mL &8, fiTA 8 mL 20 g/L
NaOH ¥, i 52 2%, F 7. 2 mol/L H,SO, il &
TR, B A 100 mL 2550, i 20 mL ¥k HCL, FIZK# B¢
BN S HIEW p(As) =1.000 ¢/L,

As PRUEVS IR As bR HE G 25 VA W2 M B, PRFF 1.2
mol/L 1] HCI FREE 155 As tRifEiF M. WWIEW p(As) =1.0
mg/L,

Bl - PUIRIMBRTR G : AR 6 g BillR .6 g LIR ML
%, A 1.2 mol/L HCl P ME , A E 100 mL,

KBH, ## (20 ¢/L,2 ¢/L NaOH 4} J57) o

HNO, - HCIO, Ji & % : £ L 200 mL ¥ HNO,, it A 10
ml HCIO, , 7757,

HC1 . HNO, \HCIO, 4 53 #74li ;6 mol/L HCl,

1.3 FEEV BT

FREL 1.0 g £ 5 F 50 mL £S#Rr, il A 20 mL HNO, —
HCIO IR &2, 35 DR ML, & v . R H 7E s i L m
P, RS ZEE/IMAT K vh i L, 26 Z W' HCIO,
HH A IE . BURRSEH, A S mL 6 mol/L HCI, il , BUF
B, FACK AL A 25 mL g, ink e 2, #2
5], BT E N HG — AFS 3 %E Hg 1 Se,

SYBGAR 10 mL, inA 2 mL R AR - FUIR I BRI & W,
FE5], BCE 20 min 25 F, B HG — AFS Jll5E As,

1.4 bafedhZeiilfi:
1.4.1  SRANAE A FRE 28

# Hg Fl Se FA) bR MEVE TR EE B p (Hg) = 0. 040 mg/L Al
p(Se) =0.40 mg/L IR A AR HEV W o T BUIR A b5 i 73 TR
0.0.25.0.50,1.0.2.0.3.0.4.0.5.0 mL, 4> 3% F 100 mL
ZREIH A 4 mL HCIO, 20 mL 6 mol/L HCI, F/KE %
% 100 mL, $£5], XM A Hg 4Rl 2y 0.0.10.,0. 20,
0.40.0. 80.1.20 1. 60 2. 00 wg/L, %} Y Se iz 7 0.
1.0.2.04.0.8.0,12.0,16.0.20. 0 pg/L,

1.4.2 bRl 2

M7 EL0.0.5.1.0.2.03.0 4.0 mL i As fRUEVER (1.0
mg/L) , 251 E T 100 mL 2B, A 3 mL HCIO, 20
mL 6 mol/L HCL,16. 5 mL il - Hidh ML AR 1B A 1A W, /K 2
5% 100 mL, #8257, HXFR7 Y As Arifiihi 2o 0.5.0,10. 0,
20.0.,30.0.40.0 pg/L,

1.5 g

B EA TR SR —RAE AFS FIE , 30 55 HAe ks
JE (1), IRl R A5AE b Hg Se (As 1 &8,
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2.1 BAEBIE RS

KBH, [ ¥ B 52 ) 2¢ 06 3 B, AR XS gm R W, Y
p(KBH,) <15 g/L i, 50 B 7 KBH, i A B i pR
BN R, HGw B ORI KR FR IS 2 p(KBH,) >
25 g/ LI, RO R BIZN W R, S e A B 5 24 15 g/
p(KBH,) <25 ¢/L I, JHAFRE , 2G5 B e K, HAEA —
o WSS p(KBH, ) =20 ¢/L,
2.2 i

W) B i T HNO; — HCLO, i %, — i % Bl i 1
ittt B e R R SR I HNO, HEAT I
Xof 6 BE R LR 22 G AILSRE S A T 43 BT I, 1S s8niz A
W, A E R

A SR FITE L AR HNO, — HCIO, X AE YA
HEAT— U AATA A, IATE MR BEER = T I , 75 TH A b
HIATH ISR, BRI AE RO BRI IR, BEARIC 2800, (H
SN 5 PADRS 8 P AN BEARL B T N B A KBH, 5 R B
AMYEE BOE BRI IR, FARICAZRR , T ELRE A A4 s Af
s ) A R B

TR A T 7E 1000 mlL 20 o/ f) KBH, 3,
A 3 TBERR = T TR RIS AR A R SRR . AR SE R R
TS 5, LARR AR T Bk
2.3 kil 2t

S350 Hg (Se  As (1R VR HI AR E 4R

Hg () [ J9 )52 : 1 = 1900. 604 3p — 8. 9815, M1 R %N
0.9999,,

Se B[] I 75 2 < 1 = 196. 343 1p — 4. 9950, H 3 R %%y
1.0000,

As [ [ I 75 i 1 = 87.061 0p — 33.0220, 415 %k N
0.9998,

FET L, A A UE il 2k By £ VS [ R : Hg 0 ~ 50
pe/L,Se 0 ~100 peg/L,As 0 ~100 pe/L,
2.4 REEEEAKGIRIR

Sy B R — bR Y TR GBW 07604 (BRIt ) il 2
12 3K, I A 2% % (RSD) 3% 2,

2 R

Table 2 Precision test of the method

wy/(mg - kg=1)
— : RSD/%
R SRURINE FHE
0.0267 0.0270 0.0283
0.0074  0.0274  0.0273
He 0.0260.003 4 po65 0.0270 0.061 00268 2.9
0.0263  0.0254  0.0259
0.145  0.144  0.145
0.145 0145 0.144
Se 0. 14 £0.01 05 0145 oas 014 096
0.143 0141 0.142
0.368  0.365  0.356
0.366  0.361  0.358
As 0.37 0,06 0.356  2.49
0.358 0353 0.3
0.348 0352 0.336
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JEF 9 G I S AL R i

529 &

XERE SRS AR 12 UK, DA 3 bR 223157
TRt BRI : Hg 0.197 ng/ g, Se 16.9 ng/g,As 5.2 ng/g,
2.5 ks

FHATT AL BRE by, 052 A A P Hg  Se  As (1 [RII, JH

3 InbsmaALs

Table 3 Recovery test of the method

E X%k Y i GBW 07604 (4 M1 .GBW 07605 ( %%
) .GBW 10010( F2K) ,GBW 10012 ( E &) Fil GBW 010015
(P30 BEATIbR IR GG , 45 81 F34 3,

TR w(Hg)/(pg - g~ ") Gl w(Se)/(pg - g~") falif w(As)/(pg-g™") Il %
%5 TR A il R/% FFHEd AR il R/% FRkfE A e R/ %
0.010 0.0368 108.0 0.10 0.233 93.0 0.25 0.615 98.0
GBW 07604 0.026 0.14 0.37
0.020 0.0456 98.0 0.20 0. 331 95.5 0.50 0.891 104.2
0.010 0.0236 106.0 0.10 0.173 101.0 0.25 0. 545 106.0
GBW 07605 0.013 0.072 0.28
0.020 0.0333 101.5 0.20 0. 266 97.0 0.50 0.783 100. 6
) 0. 005 0.0110 114.0 0.05 0. 108 94.0 0.25 0.369 106. 8
GBW 10010 0.0053 0.061 0.102
0.010 0.0159 106.0 0.10 0. 159 98.0 0.50 0. 681 115.8
) 0. 005 0.0068 104.0 0.05 0. 068 94.0 0.25 0.297 107.6
GBW 10012 0.0016 0.021 0.028
0.010 0.0120 104.0 0.10 0.117 96.0 0.50 0.595 113.4
0.010 0.0308 108.0 0.10 0.186 94.0 0.25 0.483 101.2
GBW 10015 0.020 0.092 0.23
0.020 0.0393 96. 5 0.20 0.294 101.0 0.50 0.742 102.4

3 ks EYT S B

FAATT 0 B % — b W) it GBW 07604, GBW
07605 .GBW 10010, GBW 10012 il GBW 010015 37l 5,
FAGEREW E E SARUEE ATV & o AR T ik I 5 A
P4 He Se As 20171,

%4 bRfERF T

Table 4 Analytical results of Hg, Se and As in National Standard
Reference Materials
wy/ (mg + kg~ 1) TEpORED
FETAS  RA AN —__ WNeE
FRIE(E T v
Hg 0.026 +0. 003 0.0267 2.7
GBW 07604 Se 0.14 £0.01 0.144 2.9
As 0.37 +0.06 0.356 -3.8
Hg 0.013 0.0119 -8.5
GBW 07605 Se 0.072 0.075 4.2
As 0.28 £0.03 0.267 -4.6
Hg 0.0053 0.0057 7.5
GBW 10010 Se 0. 061 0.0579 -5.1
As 0.102 +0. 008 0.102 0
Hg 0.0016 0.0017 6.2
GBW 10012 Se 0.021 0.0196 6.7
As 0. 028 0. 006 0.0276 -1.4
Hg 0.020 0.0229 14.5
GBW 10015 Se 0.092 0.087 -5.4
As 0.23+0.03 0.24 4.3
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