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4 Fh R U AR EI T . GBWO07385 (GSS-29) (As: 9.3+0.8mgkg ™', Hg: 0.15£0.02mgkg ") Fiff
AW ERE 118, GBWO07453 (GSS-24) FHVLHREMERDUIEY), GBWO07981 (GSS-39) rg /1 T & i+
1, GBW07982 (GSS-40) BRPGIEFE PRI T3,

1.2 SEg&

JRF IR (AFS-8220, JbRti KAUERARAF]) 5 ASREMY (EDS4, JERSAAZSRHUES B AT
FRAF]) 3 BLOHL (LC-LX-L40B, i HRIGEREHEARRAR]) 3 BFRF (SQP, FEZAT (1) AR
IS o
1.3 SCIe75k

BOXT + s UL 0.1~0.5 g CKEHHZE 0.000 1 g) T 50 mL — PSR, AIA 5~15 mL
(1+1) Tk, My S mhEkmE, #5) THME 100~130 C fn#k 0.5~2 h, HaHEsILIK, BUREE,
FKFBRZI, FEAEHIEAR, 507E 4 000~6 000 r'min™' FEL (5~10) min, W EIETRRBERE T
D R 45, TR o
14 {UETEEH

As: BABATHLIE 60 mA, HEE 270 V, /R 300 mL-min', FHECHR 800 mL-min', RAEUE
LRIk 253.7,

Hg: BIMJTHLIR 12 mA, REEUELIK 193.7, HASEE As —2
1.5 SWEE

J3HL 10.0 mL BT 50 mL A, MIAMERRR 2.5 mL IR2), SIEHCE 30 min, FHSEKRHKERE
Frek, IRAIT He (OI5E; B3 10.0 mL & T 50 mL 258580, IIAVEERRR 5 mL, BRIRFIHTINMARIE
AU 10 mL 14T, FEHEBCE 30 min, FSCIADKER SRR, IRSIFHT As I,
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RATYSRAFAE . ELT I B M il RIZ IR & FEOCE SRR 28, B R fa s iy, [Rnsg i 7 ik
FIE A AR

R He 1554 mlit, RN SORBESSINRAS, A58 R FH— Sk (PP) B0 TG, HEZ
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THAEE R T R A N 2R, SO RN A0 RIS (s B e R v W R A e A st ]
AR R = REFE, TEAE RAFMIEMSCRI AT, R SRERFERAL. AMFFEXT 100, 110, 120,
125 °C, 4 AAWMALIREE G 10 mL, JHf@EFE] 2 h, BUEERE 0.5 ) e, B 1 EANFETHREE R GSS-
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Fig. 1 The Effect of Digestion Temperature on the Determination of As and Hg in Soil
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Fig. 2 The Effect of Digestive Solution Dosage on the Determination of As and Hg in Soil
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Fig. 3 The Effect of Digestion Time on the Determination of As and Hg in Soil
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2.5 BUEEREE

AR E BB T Tk, 2T 0.1, 0.2, 0.3, 0.4, 0.5 g BURERAELL FRepi &0 QEfRIR
B 100 °C, JHA#ER S mL, THMFETE] 1 h) FROMEEsR. 4550350 (UL 4) , BUREER 0.1 g B, Hg. As 9
e S5 R B PRI V0 B/ MERIZE R ;. BURERTE 0.2~0.5 g B, Hg. As IIESSRIIERREE R
VFRERIN o ZEXHUER T 2 T 0TI R B, TEARIRI R RS T, MR AN 0.1 g I, FEA
HEAASER AT e B A sl I A v 2R ) e A, TR TSRS i iR 2, 8 T 45 SR Emfml 2 (1)
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Fig.4 The Effect of Sampling Quantity on the Determination of As and Hg in Soil

2.6 FRERESSHT

Fy e — VA ARG R ERE , FE LIRS R ARSI T, BRI GSS-24 VTRUWIARERE S, GSS-
39 Fl GSS-40 HIEFRUERESL, 439 F 2022 4F 6 H~12 AWM, B—FprAEredh B RmE , ASE A
S, EREEEIIE 30 d, Hat o0 MRS, i 1 ATLIB N, 3 FidRdERES He As E RIS A EAR
FEVFIEE N, Heg B9 A BRI 228 3.4%~6.5%, FHXTIR 2 H-9.3%~9.3%, FELPEFR K 0.003~0.005
mgkg s As IFRERZEN 2.9%~3.6%, HIXRZEN-7.0%~5.1%, FFEHERRK 0.4~0.5 mgkg™", UHZIT
DHA IR WA R LA R

#=1 RETERYAERT Hg, As WERRIHRZE, BINYE (n=30)
Table 1 Relative error and reproducibility of Hg and As determination in standard soil/sediment samples
PRI/ I/

JCE ARG . - RSD/%  HIMHRZE/%  FIVERY (mgkg ™)
(mgkg™) (mgkg™)

GSS-24 0.075+0.007  0.075+0.005 6.5 -9.3~9.3 0.005
K GSS-39 0.075+0.004  0.075+0.003 34 —5.3~53 0.003

GSS-40 0.081+0.007  0.081+0.004 5.0 —8.6~7.4 0.004

GSS-24 15.8+0.9 15.7+£0.5 29 —5.7~5.1 0.5
i GSS-39 12.9+0.9 12.5+0.4 3.6 —7.0~3.9 0.4

GSS-40 13.1+1 12.94+0.4 33 —6.9~3.8 0.4
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2.7 SERRERS TR AIFREIL

AHFFTIEEL 2 i IR AAT X b 398 1 Ab Ly FE A E DO, AT E He
As WP . TEFER A AIIMA He, As FRUEARIEAT AR ISGAE: (Hg, As IR S5HE & &0 52400
2:1, 1:1) , R EI/R (W3R 2) , 3FF T Hg 197 X Ints AUk % R 93.2%~104.5%, RSD A
3.1%~5.9%, As HPERIIAREE A 95.9%~103.5%, RSD M 1.7%~2.9% (n=6) ., 4%, A7
BRERE T, T VR R

2 LR Hg As 2ENERMFRENSEIEEER (n=6)
Table 2 Results of As and Hg determination in samples and the spiked assays (n=6)

IFRERMESR, bR IR IE SR

TLER e (mgke ) (mgke ) (mgke ) SEEIIBREICR /%  RSD/%
R 0.0440.003 0.1 0.137+0.007 93.2 5.0
Hg T 0.026+0.003 0.05 0.074+0.004 95.3 59
VIR 0.066:0.007 0.15 0.223+0.007 104.5 3.1
L 10.5+0.5 7.5 17.8+0.3 96.8 1.7
As R 14.6+0.3 12.5 27.5+0.8 103.5 2.9
VU 10.8+0.5 10 20.4+0.6 95.9 28

2.8 AFESHEMGE

BATEE He, As ITHHTHMROH R . S Re . RO T Eaa Ve, Mxii2s, MxhaEim2s
G HAT AT T A, GEIRILER 3, T LA AT AR 2 R AR v 22 -5 H At 240 T[] —
I, ABBRAR 5 A — R IS A B s TH A R U I T OO A S i A% 1 h, o
R ICT AR, VRN o SRR R T RN E R (AR = Aok sk, e 7RIS
YLl —UMESRAE A L T R M8 R . BB b A S IR, BT e /D s 2y
AR

R 3 AESHEMNE Hg As B75ESHIELR

Table 3 Comparison of the parameters of this method with others for the determination of Hg and As

% it mgﬁfﬁm e iR . RSDE S%
EARABEEERAR SmL(1:1) IR 100 °C, 1.0h B -93-93 34~65 ATk
UL 10mL(1:1)  BOEHOE 100 C, 2.0h & — — [5-6]
e TolclB T A SmL VUK AT e 10072 min" 10 O_C 3 min, B -125~125 14~117  [8]
180 °C 25 min
OBRWERMHOTAR  emL(1:1) BIUEZBEWHE 150 “C 20 min & -5.0-83 32~75  [11]
EARABEEERAR SmL(1:1) R 100 °C, 1.0h B -7.0~51 29-36 ATk
KU 10mL(1:1)  BOEHOE 100 C, 2.0h & — — [4,7]
As o] s MRz 00O 10UIm 7 0789 8]
180 °C 25 min
GBWRMHOTAR  6mL (1:1) BRGNS 150 “C 20 min B -47-23  29-40  [11]

1) HES T —Fh LT T KA S BN AR R B RTAL BT 7 s, 258 IR 5O T SRR Y
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Hg 5 As 190, HARXAREIZE . ARNTR2E . FRPERRISOL TARE 75

2) TSRS A — IR O, THIREE 100 °C, THARTR (101 1K) Al S mL, JHf#Rsa]
1 h, HEEEBUER 0.2~0.5 g,

3) AT EPIR U AMIRRA— MRS, O THMETETE, e ToRISHLIE, TSR em e
BAE, SRR, HAABMERIR . BUARML. ORI, AT E HEADIEWIT He, As &%
HIIIE
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Determination of mercury and arsenic in soils and sediments using aqua regia
graphite sealed digestion system based atomic fluorescence spectrometry

CHANG Angang', ZHU Zhendong', ZHANG Zhen>’

1. A & F(SHANGHAI) Testing Technology CO., LTD, Shanghai 201108, China; 2. Jiangsu University, Zhenjiang 212013,
China
*Corresponding author, E-mail:zhzhenok@]163.com

Abstract  Some problems in pre-treatment of soil and sediment sample would influence the analysis
performance, such as time consuming, complex cleaning process and mercury pollution. Herein, a novel regia
graphite sealed digestion system integrated with atomic fluorescence method was established for the
determination of Hg and As from soils and sediments. Under the optimized conditions, the low relative errors
and satisfactory recoveries were obtained after samples measurement as (Hg, -9.3%~9.3%; As, -7.0%~5.1%),
and (Hg, 93.2%~104.5%; As, 95.9%~103.9%), respectively. Importantly, our method indicated better than the
current standard one because of its excellent stability, good precision/accuracy, and no mercury was released
owing to avoiding the procedure of cleaning digestion pipe, which was necessary using traditional approaches.
In summary, the fabricated method has the advantages of simple operation, low cost, and no mercury pollution,
indicating great potentials in Hg and As analysis from large-flux soils and sediments.

Keywords Pre-treatment; Soil and sediment; Mercury, arsenic; Determine
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