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Determination of Mercury in Soil by Cold Atomic Absorption

Spectrometry with Aqua Regia Digestion
LIU Jinglong
(Tongling Environmental Monitoring Central Station, Tongling ,Anhui 244000, China)

Abstract In order to find a more suitable test method for determination of mercury content in soil, cold
atomic absorption spectrometry with low detection limit and high precision was combined with convenient
and efficient aqua regia water bath digestion method to establish aqua regia digestion-cold atomic
absorption spectrometry. To evaluate the effectiveness of the new method, the linear correlation, detection
limit, accuracy, precision and standard recovery were determined, which were compared with atomic
fluorescence spectrometry. Aqua regia digestion-cold atomic absorption spectrometry showed good
linearity in the range of mercury mass concentration 0. 0—1. 0 g/L, and the detection limit of the method is
0. 000 75 mg/kg, the relative standard deviation of soil standard sample testing is 4. 0%—10. 7%, and the
standard recovery of solid samples is 93%—104% , respectively. The detection limit of atomic fluorescence
method is 0. 002 5 mg/kg, the relative standard deviation is 4. 8%—13. 5%, and the standard recovery is
104%—107%. The results showed that the method of dissolved soil in aqua regia bath is not only suitable
for the determination of mercury content by atomic fluorescence method, but also suitable for cold atomic
absorption method. The method has lower detection limit, better accuracy and precision, and is beneficial
to improve the testing efficiency of soil samples, which is worth popularizing.
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1 SLEHES

1.1 SEIS{us8

Hydra IT AA ¥ J&F W ol SR AL (36 B A & 2
). T/ESH . BREESOWME 0. 25 L/min, F#
8 mL/min, % AJE 51 97 ~138 kPa, N ¥ # &£ 1
6.9~8. 3 kPa,

PF72 [R5 66 B 11 (b 52 3% A7 8 A 28 A BR
FAEATD . TAESH: R E 300 V,ATHI 40 mA,
JEF AR B 8 mm, IR EE 200 C, B GESD R
& 300 mL/min, 5 B S Ji & 600 mL/min, S5
ST AN B ] 15 s, A BhERE, A B RE.

1.2 EWikH

R (P4l IR (R 44 .

FRBERA+D 4353 = E 300 mL #EFER AT 100 mL
RS , A 400 mL K, IB4T,

B R FREHEEL 5% (V/VIEHR

R (B JEFIRBOEIE ) 2% (V/V) R

JEF R & S50 L S AL s W (50 g/ L) ]
FREL 5 g L8R (44D , % ff7E 100 mL AR
(5 g/, I FABE

SALTB B W (100 g/L) : FREL 30 g EAL T4 (f1
HADYT 30 mL FH R, A 4K B2 300 mL, ##
A7, FHEREC , B R BE DL 2t 4

RARVERE AV (100 mg/L, 5 5 5547 3 &
b HERE S AR BT B .

KARHEM AW : G AT S B REARRER
PR .

7K B AR ERE & 202043 GSB 07-3173-2014
CE RIS AR AP B s A o B 5 B D

GSS %3 + HH5 Y I : GSS-7(GBW07407) |
GSS-8(GBWO07408) ,GSS-26 (GBW07455) , GSS-27
(GBWO07456) 341 [ Hb3Rk ¥y 28 3R b 24 B S A 58 B .

SCHRT K ¥ R sk, Bt B A S R
50 %0 M BR VA VIR ML 24 h J5 4tk vk T
1.3 XBIE
1.3.1 SEm &M%

i %1 ¥k B 43312k 100,200,250.,300 g/L 44k
U85 VAT, VA ¥ D T SR ASC I B 18 S5, A 2 0%
LR ER MR W, W E Wk E >~ 0.0,0.2,0.4,0.6,0.8
A1 1.0 pg/L HARE 2R 50 W s A v ol 48 3 I
RAIRUETE W (202043) AT I ,

1.3.2 kSR ET AL 38

S IFREL 0.20~0.3 gUHIE 0.000 1 @) W+
HEFRAE (GSS-8,GSS-26, GSS-7,GSS-27) & 6 4 F1 1
BSLBRRE s 1% (27 &% 6 43, AR 3 M LA SE PR
1# IF AR IR] B & # - 3E AR HERE 5 (GSS-8), 43 51l &
F 50 mL HAE b, imd 8K E AR R E A
10 mLEKA+DEBEES B T U KB D IHEME 2 h,
30 min¥% 3 1 KR HELUKER  BEIHE, .,
1.3.3 WHEMLR M2 H

43 T HE ¥ D W O SR AS AN i 2 St A b
W58 A HE R 5 B W, ¥R 42 0. 0,0.2,0.4,0. 6,
0.8 F1 1. 0 pg/L, 435 LIRS 15 2 W 4 7R 19 158
WML IR,

1.3.4 ZHHFEHBE

AEBFKREBEHESE, M1 oL ¥ EKBER
A+D,EEZ 10 mL lEES, 53 EREFK
AT SR ASCRN JE F 5 6 o BE 11 b, DA s A o il £k i
AHTR] B W4 2% 4, X R 28 H AR A AT 11 IRiE 4L
W5 o
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1.3.5  ARAERE it A1 SE BRAE it B0 0 R DA K A [a] e
L
4 5 ) FH 8 T R I ke SR i T 5 Ol O B
T 780 A AR R B A AR 26 T 0 6 2 3
PR O TR 6 2L SCRE T AR AN 3 2 AR RE Ay
TH B AT I E

2 #REWe

2.1 EEFIRENIEE

T S5 R RO TS T 2 oK 0 34T b o
7 ¥k BRI SR WO 15 vk T K L 4 3 44
JB W Hh R TT R B, BT 3 SRR S AR E 4 (200 g/L)
VAW 5 W S [ 75 e RR R R TT R I, 1 R A R
685 (250 g/ L) B, T 2 PR 45 25 SUAORL ) Hh R o
R, B JFEFI A E AT (300 g/ LB W .

R T BE— 2 ST v R R VR B, 43 SR
Fi 100.,200,250.,300 g/L B AL I 1 AR J 38 I

F 5 43 500 AR RPNV W S wIAR £, A
TEFRHEY) R HEAT I UE . SRR 1 Bin, i R Y
YR S X A A Hh % A R ) K 4 SR R R R R, R [
VR B 1430 JE 3R 2% 1 T A5 B A b o ol 8 B A I R
SR 2 R B UE B DA B YR BE W R SR 38 i i, 68
i 5% AR AR R B W R R IE R, I L8 i B
FEak[(6.7940.55) pg/LIWMIEGRE I EHK. R
TR B AR AR IR R I5 e, SL B % T 100 g/L
) G . 85 T LA Ry 3 R
2.2 FHiE#mHR

T 3 7E ¥ T RO SR A b W SR A M R B W
WL AP UERM ZR =10 896Cy, + 34. 143, £k H:4H
Ktk r R 0.999 3, W BMIRE R, EASH,FIH
JEF 5 43 66 BE T S SR AR v R B 1 B
LR IF=3 562. 951 2Cy, —61. 211, 28 P 40 4
r 4 0.999 5, [FAEWE R MR E R, ZHE W B AR

x1 FTAREZERFTHUELER

Table 1 The results in different concentrations of reducing agent

AUTHHEB/ (g LD RS MRRE WK/ (g L7H
100 y = 11931z — 201.1 0.999 5 6. 69
200 y = 12 287z — 154.9 0.999 6 6.73
250 y = 12 039z + 14.62 0.999 8 6. 66
300 y = 12 815z — 234.2 0.999 7 6.71

TEA H MR AIE 20T Wik 11 ke HideE,
IR RO R 2 5P {E R 0.009 1 pg/L, AR
WM 22 0. 001 1 pg/ L JHF IO E NS H P
{64 0. 020 4 pg/L, bRUEf2EH 0. 003 7 pg/L. HRHE
3 A A o 25 TSR R, T A998 IR IO 1 1
FR F 9 6 1% 5 19 R 8 H R 43 531 2 0. 003 pg/L
#0.01 pg/L. X F 0.2 g LHEFES, DLE AR

RE 3B SR Y 7 VAR R BR 43 551 R 0. 000 75 mg/kg Al
0.002 5 mg/kg.,

MR 2 FT7m » [R1RE Y 25 1R o 7 0 SR AN B 5
BB, 7] A o 7 O 22 35 /0N 136 B A3 A8 9 AR
4. B TACER R AR M G R RIS B A H FR AN
J5 A Y KR BRI S A A A o BR 2 LG JR 9280
TEBARAR 2 , 75 003 AR o BE A o I, ¥ D IR i 0 SR

50 mL 3, MI¥& JE IR BOE 5 AR 1 96615 AR {SCELA B i B i AR
2 BAHAEHNRHRUESER
Table 2 The results of detection limit by two methods(n=11) /lpg L")
W5 7 25 FRE U B AE EEME bR s H BR 7 e A BR D
BB T 0.0109 0.0102 0.0095 0.0084 0.0097 0.0076 0.009 1 0.001 1 0. 003 0. 000 75
St 0.0099 0.0085 0.0091 0.0074 0.00914
JEF9E50 0.0140 0.0153 0.0187 0.0187 0.0197 0.0199 0. 020 4 0.003 7 0. 01 0. 002 5
ik 0.0240 0.0263 0.0237 0.0219 0.0224

¥ DAL me/ke.
2.3 ERMENMBEEIR

Eat KT B b BT 6 4 GSS-8.GSS-
26.GSS-7 1 GSS-27 + AR ERE & 7E ¥ TR T IR Uk
W SRAY b 347 W0 5 , W0 2 45 3R 04 39 18 35 76 I 4% v B
W . [RIRE R DR 52 0 o't BE T X AH [ T A W 32
A7 R , F 5 ¥ 08 o H0 AE TRV B, O HL I 45

REAR -, LRERME 3 PR, N TFHFEEM
) GSS-8 F1 GSS-26 £ i , B4 R J7 1 19 W & 45 R 3k
W, FERM RN SERBEFREEHEEL. A
X T &'’ GSS-7 F1 GSS-27 #E i, B R F
WO TS 2 e B B B TR et ik, Hop
R GSS-27 B, BAR IR O B I 9 (E 1Y
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Table 3 The results of the standard sample tests by two methods(n=26) /(mg + kg™*)
W5 J7 L7y =2 TR 5 00 S B ¥E RSD?
%R 0.018 0.017 0. 020 0.019 0.015 0.016 0.018 10. 7
IRT LR GSS-8(0. 0170. 003)
BEFH6E 0. 015 0.015 0.016 0.018 0.021 0.018 0.017 13.5
BEF 7S 0.029 0.028 0.031 0.028 0.028 0. 030 0. 029 4.0
Sk GSS-26(0. 030=0. 003)
BFHen 0. 031 0. 030 0.032 0.028 0.028 0. 030 0. 030 5.3
W IR F Rk GSS-7 0. 057 0. 059 0. 060 0.059 0. 060 0. 061 0. 059 2.3
JRFRE (0. 0610. 006) 0. 065 0. 065 0. 065 0.059 0. 066 0. 063 0. 064 4.0
¥ IR IR W vk GSS-27 0.121 0.121 0.122 0.122 0.123 0.124 0.122 1.0
FFHRe: (0.116=40.012) 0.125 0.127 0.128 0.125 0.133 0.129 0.128 2.3

WD BMHR Y, T,

AR5 PSS B A2 A 5 B B 2
BAETAUAS , T R dh o 8 2B A U B U5 0 =
EUAR BT E SRR R ¥ T A T SR A A = K
FEVR B — EAK T4 H BRAY 0. 005~ 0. 010 pg/L, T
JE 56 BE TR R 2 AT AT B0 S AR MR AR T
0.04 pg/L, W3k 58 WA J5 25 H A R (8 = ik
0.07 pg/L. KR W T T IR IE K RICILK
L B2, - HL IR B0 AR P L R M B R R
LTS E, P A S EBROR ARG T ¥ i T 0 e
RATEAL AR R M B T I 79 6 B it R I5E
BONFRRE W S {E , B AR TR 0 35X 780 R BE R o I 4
BT RACIZ AL 5| A B I A51E 1 i BB, (ELR 2
TR TR b 20 BT B MR 1

F TR i T P R S AR VR BE A o I TR R E
B df o JET B 0 BE T 7 AR vk BE A it U E I8 BE AR
FrBON T B B, (B B R A U R i i R
FRUFIARE dt ¥R B 9 0 R, S 45 2R 2 1 B0 v » B 2
BN R TR 6 YRR A I AR XA
22, Al DA BRVe JRU T R WO 33 95 T R 45 2R B A 0 A

R 22 KT IR FOOEIE R R . MBS R
WRE TS REENER, KT YO E TR E
T 5 Ao ot 50 H R, 2R TR S, S MR U 4 2R Y
WA, X R H T R B R 2 — , TR I IOk
EEEATEMER R EE RS E B EEER
HE BRI . R, 4 KT R AT
b 35 2 B TV SR oI SR A b, B AT R
HERR EE AL B ARG 2% B
2.4 ELERERMNE

1) FH ¥ D T O SR AR F B 6O BE T HE
WS, 43 500 T ff 5 B 6 4 S8 BRoie i (S
17 FISEHE 27 D HEAT I A8 , G5 R N 3R 4 Bion . AT
YHERE , ¥ I 1 W Ot 15 0 W % 45 2R 4 Bl A
0. 035 mg/kg F1 0. 039 mg/kg, J& 560G #AT A
RSS2SR 53524 0. 036 mg/ kg #1 0. 039 mg/ kg, AT
TR 7 1 I 45 R LA 20 . B AT LAR)
A W, EOKTE R R AR I 1 92 06 6 15 v T i 1 4
RICE W HTAE I Ty ¥, R AT LLRE A F ¥ J - IR i
Heig Xt R ITE M E .

F*4 AHMAENEELRELINER
Table 4 The results of the actual sample tests by two methods(n=26)

BE i Wik LW EME/ (mg + kg™ ¥/ (mg - kg™')  RSD®
b ¢ %R 0.036 0.035 0.034 0.038 0. 034 0.035 0.035 4.3
BF R 0. 037 0.034 0.036 0.039 0.035 0.037 0.036 4.7
—— 2R TRk 0.038 0.038 0.038 0. 040 0.039 0.039 0. 039 2.1
BT Rk 0. 040 0.043 0. 041 0. 037 0.038 0.037 0. 039 6.2

T TP A 6 YR II RE  2R HEN A E
2% LOBEPI R 7 ¥ B RS 1 ¥ I T I O 1 VA T 2
S5 BN R HE R 22 20 50 R 4. 3000 2. 106, JRF %
S Tk v T 45 2R 40 A X A o AR 22 4 30 A 4. 7 0 A
6. 2% o X T HH R BT AR AR, 8 IR T IR OL G B oA
24 B B S AR X o A 22 5 00 R A A 0 A
M T IR F PO

R T #E— BUE K IE RIE R IR RBOLTE
25 Hh N B AR T, 0 SRR 17 AT AR IR . 2
W, 4345 3] 3 4y L3 InAR AR R R W BEAE , AU T
THE AR B %

S [l e = Chnbr B R & - S2RE R & 1D /45
FHERE &

AR R & & (ng) = BARFE & ) &2 Wk BE
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B (mg/kg) X CEH B & AR R (2)

SRS R (ng) = R IESCHWR E " (mg/kg) X
TSR R ()

FrkE R & & (ng) = bR MR BE (mg/kg) X AR i
=@,

AR PR O B SRR A R AT (B TR
T WG 3 ¥5 0. 035 mg/kg; JB F 98 060t 1 -
0. 035 mg/kg) .

M 5 hgE A IE H, oK R AL B A + 3
TR i E 0 SR AN W00 o [ i SR A 5 SR R 93 %6 ~
104 % , 2 SR F 566 BE T B I I 1m] i 3R ) &5 SR
H 1046 ~107%, —F ¥ E W R R ERHER,
L 1] i R 3 B B A A 2, U6 B E TR 6
6 Y T K I R AT AL B 7 vk IR E T IR IR
W vk X SR A B

F5 WHAZMENXGLER
Table 5 The results of the standard addition tests by two methods

. SR LF R GSS-8 tRke SLRER FRAER TR R pIENE

Fe&/mg FREER/mg HH/ng T8’ /ng H&/ng We#/ %
W IR F Rk 3.701 5. 665 104
BT 0-102 8 0-1109 3.598 1885 5. 620 107
W IR F %ok 3. 654 7.185 95.0
BFRLE 0-1015 0.219 4 3.553 3.730 7. 450 104
W IR F Rk 0.108 0 0.320 7 3. 888 5. 452 8. 985 93.0
FFHRe: 3.780 9.515 105

. [31%k i, AR, 1%, 45, JRF 20 603 vk M I AR & A oR B
3 it

1 3 K I Ak B R SRR A R SR R
W 1 vk 0 R e S B S B BE B R A PR
R AN Y BOR . AR R T PO iR BT H
T, 7T LU ¥ J 7 W ot 1 v A AR O Y HE
BE s LA B AR B A o PR AN SE AL A9 RS #E . AT L E K
T e Ak 2 - SR RE A B0 BT AR BT ok, A ALE T R
DI ¥k, R RE T LR T 98 IR e O i Ik
D 0 » e T 7K T 80 5 0 S E TR 98 T IR OO
EMEE G BB E KT AR I T O i vk R —
oA N R Y 3B R B s O ¥k AT AR
S A W o B R HEAT MR
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