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Determination of Arsenic and Mercury in Soil by Atomic Fluorescence
Spectrometry under Plateau Conditions

PAN Chongshuang
(Institute of Agricultural Product Quality Standard and Testing Research, Tibet Academy of Agricultural and Animal Husbandry Sciences, Tibet

Lhasa 850032, China)

Abstract: Because the atmospheric pressure and ambient temperature in the plateau are reduced, the results of the determination of arsenic and mer-
cury in soil by GB/T 22105 are often low. To develop a rapid and accurate method for the determination of total arsenic and total mercury in soil
samples under plateau conditions, the reference materials (GSS10, GSS—1a, GSS—2a) for soil composition analysis were dissolved with different pre-
treatment, and the total arsenic and total mercury were determined by atomic fluorescence spectrometry. Results showed that in the determination of
total arsenic in soil according to GB/T 22105.2 under the plateau condition, the sample should be soaked in acid overnight, or the boiling water bath
time should be increased appropriately. At the altitude of 3,658 m, the temperature of boiling water bath is 89 ‘C and the boiling water bath for 3 h was
the best with the optimum recovery rate 95%~103% and RSD 1%~2%. When the total mercury in soil is measured according to GB/T 22105.1 under
plateau conditions, the boiling water bath time is not too long, which is recommended to less than 4 h. The results of total arsenic and total mercury in
group E were all within the reference range of the standard material for soil composition analysis, RSD of total arsenic<7%, RSD of total mercury<
12%, and the recoveries were also in the range of 80%~120%.
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(3R EOR CBA BRI E TRt
2:) (GB/T 22105—2008 ) 2 5 4 3 v S 1SR
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B 520, 3F7E GB/T 22105—2008 Ay JE Al F % 1 &b
FEUEAT T4k, A B R a4 R A I £
SR R A R AR G AL Bk

1 #MR57AE

L1 RXFE5HR

A ER IR AR R RS R ST
A B BTN R | Y ARG At s R bR o
W (VR B2 41 100 pg/mL) o T IERE 5L - IR U
Y B GBWO07424 (GSS-10) . + 3 45 #E ¥ &
GBW07401a(GSS-1a) . - 3EHR Y BT GBW07402a
(GSS-2a),
1.2 {48

FEALE N AFS-9700 8 XUH J5E F ¢ 6L T
(Jeamtifg e ) , 2SO BT , SR ZS O BT , TR
L KT
1.3 TIEHMETAE

FE b AL PR K ff L, BAR S B GB/T
22105.1 19 5.1 A1 GB/T 22105.2 1/ 5.1 %53 £ S
Fofr iy Ak B 5 30k T A 0 33 53 o0 A B 1) T (GSS—
10.GSS-1a.GSS-2a) , 43l A 41 B4 .C41.D
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AZH ARE IR L T IE R AE I (141)
K10 mLJF 882, Bk K I 2 h, TP RBE )
JLREUR A H . R LBV 10 mLARAFH,
B B R ZI B B 51 5 s | h, iRV T
W BRI BAK E R GRS R R

WS, 291 he WIR—E & FIEW TA R K
UM 3 mL HCL.5 mL & % - B0 0 1 2 75 7, FH
Sl E G AT E AR

B2 AR AR S T A L A (1+1) £
K10 mL 5251 # B o R B T kK% O
2 h, PRSI BN, B8ORS RIIA 10 mL
TR, R R B 208 5] J5 /8 1 h, HL
VBRI, A A B LK E R RS,
B EEREN .2 L h, WH—E & LR TE
I, KN A 3 mL HCL, 5 mL &R 40 55 if 2
VSR, FHARB 27K 8 25 Ja H A0 i B AR

C A AR IERE & TS AR A (1+1) oK
10 mLJ5H85), BT /KIE TS A% 3 h, BB 30 min 42
Al HUR AL, 5K S RV 10 mLARAEUE,
AR RBERR B 2 20 R 50 5 # 8 1 h B T IR
Mo A A B AK E SRR R RIR
VT, 291 he WEH— B BYER T AR, K
YN 3mL HC1.5 mL BRI 1 FR 5, FH B 46
KRB Z I $R ST B AR

D 4 PRI SRR s A A (1+1) Tk
10 mLJFHE5T, & T b /K AR 4 h, BEB% 30 min #8
Sl —UGCHUR R H . BIR SL RV 10 mL AR,
R RBERR B 2 20 25 5 /8 1 h BT IR R
W, A A B AK E SRS T RIR
VT, 291 he WH— i BYER T AR, K
UM 3 mL HCL.5 mL &3 IR - B0 30 1 2 75 v, FH
Sl G AT E AR

E 20 AR IR S TS AR I (1+1) K
10 mLJSHE5], & Tl /K A% 3 h, RERR 30 min £
S]— WG HUF R, SERVINA 10 mL AAAF 3, FHHE
iKW RE R ZIE A HE 1 h, BV et
TR o [F]— IR S mL_ 3T 50 mL
ZE R A 3 mLERER , 5 mL AR -0 IR 1R 1%
W, 2K 2 25 Ja ¥ 5) , fi B 1 b s AT 6 i
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XA TAES B B R W3 1, 5250 2540
W32,

x1 UHFITESH

V3 U=y ST HL I /mA TR 5 B fmm S5 5  /m L - min”! AR /mL e min™ RECE] /s
fifi(As) 240 30 10 1 000 400 20
K(Hg) 270 80 8 800 300 19
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L4 RAUESR Se80EE PRI KK

s M b WEC R WSS
PRPIE® 3 658 643 15 31.3 89.1
1.5 tRAEHZHLST RERFNE

Bl As S8 43 %18 0.1.2.4.6.8.10.20 ng/mL

() 25 5 AR IR TR LA I H 5 54331 4 0.,0.05.,0.1
0.2.0.4.0.8 ng/mL i) R I FRIEIR L

Wt SR R IR ARESS A F L
FHE ST SE G A HERE R N, 7638 1R B TAE
ST He AR BV E R R A T o A DU {1
e ) 3 L DU A RS P A T A
1.6 HEALE

JT A B % FH Excel F1 SPSS #4647 88 4%
Mo KEIZE SRR 30 A R T, AsTEERBE &M T
T 5 25 S P AEDG) D 25 AN B L 7% , Hg 76 51 42 2% A
T 2 S AR e 2 AN R 12%

2 H#R5iTiE

21 BHMNESER
JE T8 6k I o bR vy b R B
HEMZR M 12 11=223.981+C+3.564 , #H X R4k =
0.999 9; 4% 41 fif kb B 7 1k U5 W AE Y L 2
W3,
£3 KAMAESENESHHLER (n=3)

R T 44 ks Wl S/
45 RSD%
ZFR /(mg-kg™) g F/% (mg-kg")
A 7.59+0.46b 6 10 75
B 8.01+0.20b 3 10 83
GSS-10  C 8.99+0.10a 1 10 99 8.90+0.90
D 9.30+0.30a 4 10 98
E 8.87+0.64a 7 10 87
A 25.30+1.25¢ 5 10 79
B 28.90+1.10b 4 10 91
GSS-1a  C  35.20+0.78a 2 10 103 33.00+3.00
D 34.80+1.40a 4 10 102
E  31.30+2.02b 6 10 86
A 15.50+1.01b 6 10 76
B 17.20+0.26a 2 10 86
GSS-2a  C 18.60+0.25a 1 10 95 18.00+1.00
D 17.90+0.40a 2 10 110
E 17.90+0.85a 5 10 78

TE : [FAIA NG FREROR 22 5 W35 (p<0.05) . F 4],

P T e JROPREE B A AR PR B el 5 B A )
AL B (], S50 W 7K Y B[] X000 5 45 SR 14 5

A YL I GB/T 22105.2 FEA TR AL FE , 4 SEAE i 7
WK 2 h HREZEMER LK, AT
R EE SRR AR HEY R S, T AR I R B
. 5 AL, BATE A H AR FFE R,
fiff e D 1 A 45 SR AR BR ) 0 S A R
CHLRN D 4L A 238 i T b K v st ], 25 SR 2 0
IKVE 3.4 hilE A SR 7E 3RSy 4 BT b i) T
)RR S 2 (R PY , DL C 4L (/K I 3 h) 3R
B, RSD AN EISCR A4

L1 4542 B GB/T 22105.2 %7 GSS—8a #E4T Hif
ABFE , AR AR KA T AR 2 h e SR R T2k
ISR S, A R AE S % (13.2+1.4) mg/kg
TN RSD N 2.3%, S LI & A TR 3 658 m,
KR 643 hPa (VG EHLE® , 5 e 4514 B KB
I K R B A 0 89.1 °C, T MR I B AEAE T
B NESRR, SRS T HR GB/T 22105 15 /# 2 h
RO MRATEA , I E S 1 45 5 25 W %, RSD
SRRE SRR BN —RE T 25, A,
SR FREE R, AR A RE S B T i oE 4 (1
SELR RSD Yyl ey , B A VR E

LR RIS LS RAR I T (K 3 658 m,
WK 89 °C) , FRAE R 0.2 g Z2 47, W K T B )
IKE 3 h A BER: S v e I A7 58 4
22 BRMNESER

JR T2 o bR b R B
e 2R 4 1 )y R L 1f=5 837.987+C+6.387, FH E R 4K
r’=1.000 0, 75 2H [ij Ab 2 77 1 J5 I 2R 1Y 45
W4,

F4 SARAES ENEEROLER (n=3)

gL 4l 35 RS ks [ ZH{H/
a5 /(mg-kg) D% Htmg F/% (mg-kg™)
A 0.0290+£0.001b 5 04 76
B 0.0297+0.002b 3 04 81
GSS-10 € 0.0357+0.002a 4 04 99  0.033+0.004
D 0.0280+0.001b 4 04 77
E  0.0300+£0.00lc 4 04 84
A 0290£0.008c 3 04 84
B 0.307+0.006b 2 04 94
GSS-la € 0.333+0.006a 2 04 110  0.3120.03
D 0270x00lc 4 04 79
E  0293:0.012¢ 4 04 80
A 0.0137+0.00lb 8 04 86
B 0.0143+0.001b 4 04 96
GSS-2a € 0.0200+0.00la 5 04 105 0.017+0.004
D 0.0117+0.00lc 10 04 77
E 00137£0.00lc 5 04 88
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A 4% I8 GB/T 22105.1, -+ HERE 5 78 3k K ¥ vh
TEfE2 he TG DAE ) ROR S RAT & R
BrbsEI i SRS HE . S5 A4, B
HAE ARy FERE L E R, CAAE A ARy 3EaE I
WK 3 b, WG B ALRN C 4L 5E () R EE R HE A
R T R S Hr bR e b ) SOk S
(B P, 2 RSD AN EDSCR A e he o an sk sk
VBT K (=4 h) L BRI 45 5 AR T 4498 il o
SRR ER R R B ORS HA

ZE TR S L, e R S AR, =
JEAAE T Wb K IR (89 “CH BRI BN T , % 1R
GB/T 22105 T iF i 2 h 75 2 L HE 08 1 g 5 4, [l
H80%~120%. N A5 FE i i B 2k 7 B Wb K I 3
b, DU 7 5 5 ) B A M
2.3 [ERNE L ERE SNSRI ETE
231 MELER

FERAE T S AT A I B A 6 Al AR 243
FH TR —Fh A b B 5 25005 As Fl He o B 20 HAREAE

$9:0.2 g FIERES A 10 mL(1+1) EKJFHE5], i
KU 3 hEUF A, A 10 mL AR5 F K 2 25 o
€ i B W B E He s FRI— @ 1 FIH W)
B F 50 mLZ SR, A 3 mLERFR AN S mL A ik -
PUR MRS K E R GRS /ivE 1 h 5T
S As ORI

As Fll Hg FRGIN 25 R a0 26 2 . 2 3 Fifn , E 418
it 605 R P00 5 235 SR X8 A 38 143 A AT B HE ) o
% HYLH N, A RSD<7%, £ 5K [ RSD<
12% , IR B 7E 80%~120% i P o
232 kM HIR

P 8 2 5 B 07 R AL B S F AFS-9700 I
T 5 36O BE I 4R 11 YR E 25 1 IO i
FE RS A R AR E R 25 o R R A TR A 5K
g K BR=t(n—1,0.99) x5 #E i 22 , 73 H As Fl Hg
(A 1B 24 0.026 5 ng/mL.0.015 8 ng/mL. LA 4%
R BRAE Rl e B, £t As BN Hg B9 5E T FR R
0.106 1 ng/mL.0.063 2 ng/mL. HAKWZ5,

x5 BFEFHAERHRAZIRER ng/mL

JLHR 1 2 3 4 5 6

7 8 9 10 11 kR e R

As 0.0905 0.0891 0.1146 0.1007 0.1107 0.1127 0.1131 0.1148 0.1083 0.1041 0.1131 0.0265 0.1061

Hg 0.0073 0.0039 0.0175 0.0107 0.0175 0.0114 0.0180 0.0065 0.0090 0.0038 0.0043 0.0158

0.063 2

T AsHRIEMTZR L7 12 1=112.28%C — 13.885, 1 X R AL #=0.999 5; H hrifi L )5 72 : 1f=5 838%C+6.387 3, 1K R A0 17=0.999 9.,

233 FiEwyEHE
S BIFREL GSS-10.GSS-1a. GSS—2a, # B E 4H
AT RT AL EE S5 ) AFS—9700 % XGE J5 58 6%

FETFIEATIN RE , 45 5% DL 3R 6, 9% 07 1L 5 10 45 SR 1
FE IR 53 W) i 5 2 (EAE FL N, B RSD oy
5%~7% , MK RSD N 4%~5% ,

®6 BFEFIOLENEEMENIBER (n=3)

FE i As Hg

R WA/ (mg kg ™) RSD%  Z%{f/(mg-kg)  MEHHE/(mg-kg')  RSD%  ZH%{H/(mg-kg™)
GSS-10 8.87+0.64 7 8.9+0.9 0.030+0.001 4 0.033+0.004
GSS-1a 31.30+2.02 6 33.0+£3.0 0.293+0.012 4 0.310+0.030
GSS-2a 17.90+0.85 5 18.0+1.0 0.014+0.001 5 0.017+0.004

W7, ESET RN E B A RSD K 4%, IR IV
RSD 5 7%,

234 FiEWIETE
FRELT 1y GSS-10 1% 18 E 40 )7 Pe AT i Ak i
H AFS-9700 Y XA J5 26 Y66 BE TR AT 52 |, 4%
£7 BEFEAENERTENTRER (n=7)

BIES 1 2 3 4 5 6 7 A RSD/% ZH(H
i 8.51 8.34 8.90 8.23 9.15 9.00 8.66 8.68 4 8.90+0.90
K 0.331 0.310 0.345 0.297 0.364 0313 0.311 0.324 7 0.033+0.004

1 TR RSD A1, HARIT AT 18 me/ke .
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T JE A E R $ 8 GB/T 22105.1 1 22 + 3¢ rp
SR AEHER N 3 600 m, Wl AR E N 89 CA1F
T, WK B AN BT, BN T 4 he

E 2H W0 5 S R R 45 SR S4TSR 40 0 B
b HE) 5T 2 2% (830 BN, SV Y RSD<T% , &K 1)
RSD<12%, M R ALY 7E 80%~120% J5 El N o ffi
I 1 rh S As FILEL He J& ATAT Y, 107 1%
R BASHAT , VR4 S5 R MR 3
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