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FESL A 6 mL AEER , ¥ A% 120 min, R AR 160 “CHIIHAF 285, JFEM Z 4 1 mL, i A K AL % BY
FIRHBREE 550 'C L4 IR AL 5 min, ERBRIEMIK S, RS R &R THOOEEENE . Bl
WA A RAE 0.0~20. 0 pg/L YT A n i H R RS R EURT 0. 999, K HiBRA 0. 025 pg/ L, A XS
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Determination of Total Arsenic in the Base Shrimps by Wet Digestion/Dry
Ash-Hydrogenation-Atomic Fluorescence Spectrometry

LIN Jianqgi', LIU Haitao', ZHEN Changwei', WANG Wei', LAN Tu?*, YAO Mengnan'

(1. Beijing Haiguang Instrument Co. , Ltd. , Beijing 100015, China;
2. China Geological Equipment Group Co. , Ltd. , Beijing 100102, China)

Abstract A method for the determination of total arsenic in the shrimps was established by using the
method of wet digestion/dry ash-hydride-atomic fluorescence spectrometry. Samples with 6 mL of nitric
acid, cold dispelling 120 min, electric heating plate 160 “C to clarify, catch acid to about 1mL lastly. Then
adding ashing auxiliary agent magnesium nitrate, 650 ‘C 5 min in muffle furnace. The hydrochloric acid
dissolved ash, and testing by Atomic Fluorescence Spectrometric. Optimizing instrument conditions, the standard
curve is related to linear better than 0. 999 between 0. 0—20. 0 pg/L, the detection limit of 0. 025 ug/L, relative
standard deviation between 2. 5% —3.1%, standard addition recovery was 93. 6 %—103%. The method is
accurate and can be used in the determination of total arsenic in shrimps.
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1.1 FEMSERIRXF

AFS-9560 XU M9 4T 4 A 3h J& F 5% H6 b 1% 4L
At R A PR A 7] , LC-AFS-9560 & %k W AH
- TR 1 92 6 8 15 B AN (db i NS A R A
7]),PRP-X100(250 mm X 4.1 mm, 10 pm) & F
WA g M3 % /R~ 71D 5 0. 45 pm FFLIE L (R

peie i /NI DI RO B AN G A S e R T A
B2) ,SECURA224-1CN(FF 4+ Z —) HF R ¥ (db =2
FEZF BB ER A R A A , UPW-20N & 4l K 4L
(AL 5 75 oA 28 A F)) , LK-2000 A B EE L (57 B 231
KL H BT ), EH35A plus B bk (Jb 5036 A %
BAERAED .

T T 25 s v A 285 V4 VR - T R 32 5 (GBW08670)
R AR (GBWO08667) | M FR R (GBW08666) . —
FAf (GBWO08668) . — H E: it (GBW08669) ¥l H
o E 2 B A ST B

T b A 25 Y V- TR T R 365 (GBWO08611)
W A E R R AT B

IR VBRER L A R R AR g I A AL AR L S A AL
BRI R AN BER SR LB IR S AL R R B
4y AT sl 4 bt K R M gl oK R OR Sl E
$#99.99%,

W) AR S AL B 10 g HE A 2.5 ¢ H
ALK R, B A E 500 mL, R4,

U B 100 mL #HER , A 900 mL 4K,
RSB KRR (10 Y)W .

BRIREE W - FREL 10 g BRI A 100 mL #8 4k
K S B A B A B R 5 (100 g/ L)

JIT PR #5 L34 SR FH Al PR 5 Y (20 V) W2 ¥, 3 75 ok
TH T
1.2 #RE R TS E

1 3 2 R T T A A A U W, FE AR AR 1 mg/ L
BRI AR IS W . B 25 mL @, A 1. 25 mL
B K 2.5 mL BRI W, &5 A —E & 1
1 mg/ LA b HE W W, 267K € &, 5, B HI AR 0.
0.50,1.00,2.00,5.00,10.00,20. 00 pg/L &5 HE
RN TAEEW
1.3 MBI EEH

JEFHOCCTEA SR - 't v A 1 48 97 R K 280 V5
23O B AT B 60 mA (FEH ) 30 mA
W) s B HT E] 16 s, TR B H] 3 s; 5 F 4L 2% 5
9.0 mm; MEA M B : B S 400 mL/min, B ik K
900 mL/min; iFZhZE ¥ 3 60 r/min; & F| A ER
T4 (5 g/L) +TEAL4R (20 g/L) s BB ERR (5 %),

PRUH i S - L PR TR A 5 50 “C AR ¥ 20 min,
100 C4#%# 30 min, 160 C{f#% 3 h; T ¥ p K 1k,
300 ‘C4%%f 3 min,550 ‘C{£$F 6 min,

1 OB £ 15 - R D G Bk R AN SR - D L A
B 300 Vs O B IT L 60 mA (FH
W) »30 mACGHE YD ; MR E 9.0 mm; HA
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MRER AT A5 R IE TR/ T RS R - IR T 50k
T B 2 L A 25

W #HA 400 mL/min, FFik S 900 mLmin; iEsh%E
¥63R 70 r/min, JENAH BERR A (10 mmol/L) FlH
FRE — &1 (1 mmol/L), i # 1 mL/min; # ¥ &
100 pL; R JFEFIE ARG o/ L +TE 4R (40 g/L);
PR (1020,
1.4 HRATLE

IRREE B R AR T AR BT 3. BURT B IE, R
IR RS, R AR, UKAER . & .
1.5 HRR&L

BLO.1 gUSHZE 0.000 1 @) #FA:F 50 mL A3
W, A 6 mL AR, 35 b 2 1 M & & % %
120 min, B FHEHMR L ,50 CLREF 20 min, 100 C
PR+ 30 min, 160 CLR%F 3 h Z K W B 35 0 78
o BRI, 160 CAHRR EWHMML 1 mL,
A 2 mL R REE VAW (500 g/L), Bk M BET.
ZlE,m L AEMRE, B A DY, 300 CIREF
3 min,650 ‘CR¥F 6 min, BB, MARREBR
GWEMIF®ERZE 25 mL WHAE P, A
2.5 mLEL IR, S5 sh BRI (5 00) &, AU 1
W, & RO 2 H SR
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2.1 SUYEESEHMRK

Y R E-R TR TERER TR ST
W T BT, 1) 5% 30 2 538 T 5 9 S e 8 o D) e
i DA B BT 5 A N B 3R 4T S AL I D R 7 2
SESWMERT BN ™= ENIEMAEERAR
FARERRE . T 3h 2 RN B AL, oE AR T B
R, T H— i Wk BE B 380 D300 P03 6 R A IR I A8
S TR AR E M, BETT A B AL i REEE . B 9%
6 A 43 R B A W&t 400 mL/min, 5f#CS R
# 900 mL/min, BJEFIKE NS A G g/L) +
SALH (20 g/L) s B S B ER R AE O B [ B R A
J S BRBE R ERER (5 90,
2.2 HRHEBANXIEE

R e 2 S b, B A O TH A% T 2K 2 2 0 B 1R VK
MTFREFE . X ETEARMEF LT
WRAE &, 2 R LT 7 Ak 38, B 5 T 4% 7 =0 T
R AR S I S e (FRAFE R 0.1 @)
2.2.1 WILHEM

ARG 5 mL iR A 2 mL B, B E R
M2 h, B Hbk E50°CAREH20min, 100°C R+

30 min,180 ‘C{£#% 1 h,300 CI3¥5 2 h EIHMEE
HIRE M, BHER R,
2.2.2 FTRAEHRE

BiRE 5 TR 3R _E 100 C 34T TR =18k 4,
FMA 2 mL REPREETE WK (500 g/L) k& 28 T. BA
IR, 150 ‘CA3£%F 2 min, 300 C{3£4#F 5 min,550 °C
R+ 5 min, HUHRED, 0 A ER R W WS AR T K B
B R,
2.2.3 WIL-FIRIFEM

R R A AL R 05 AT A0 3R, AR

UL BRI AT R 05 =K, R B AL e , 5 1 22
SE 1 PR, 0SRG2
REE . PR, BRI T A A B A
T TR 428 55 HL AR A PR 3R B 2R AT T 4%, (HL 38 4 A L
T ) v T A 475 4R oK BB 52 2 IS TH AR AR RE S . T
EE AR MGG IRRE B R TR BEEFA
3 IR AR b, SL 0 O AR HE BRI R IR IS, S 3L
B R AR AR 5 BT DA ol 4 T R A T 2 SR R I
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Figure 1 Influence of different digestion methods

on test results.
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Figure 2 Effects of different digestion methods on arsenic morphology in shrimp samples.
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ZHARK ., WA, E B 7E 5k BB AT A 5% 1 R Ak 2 72
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BIHE R , R HETA B SR I PR AR B . SR AR
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WG T M ITENEERYE IF S
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KRB rHR0.999 6, FELEWE 11 WM H (B
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Figure 3 Influence of auxiliary ashing agent.
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Table 1 Method precision experiment(n=7)
HERA®K WAL HR/(pg+ LD SEHE/ (pg s LD WeH 5B/ (mg. kg™ D) RSD/%
e MRRES 1 3.77 3.56 3.95 3.85 3.79 3.82 3.76 3.78 0.94+0.03 3.1
F B MR AR & 2 4.12 4.18 4.26 4.09 4.07 4.36 4.26 4.19 1. 05%0. 026 2.5
e URRES 3 2.98 3.08 3.15 3.25 3.07 3.12 3.01 3.09 0.7740.022 2.9

2.7 hndw[E # LR Xt 3 AR 5 pg/L A 10 pg/L, R 2,315
R B A e B MR 2R, O MEL 00 AR BT I CRVE R 93. 66 ~103 06, J7 L HER .
R2 fNERE KR

Table 2 Labeling recovery experiment

R AR AJEAE/ (pg « L7H JnARE/ (pg « L7H WHRE/ (pg « LD Bl e ./ %%
I 578 5 8. 46 93.6
10 14.03 103
5 9.34 103
EFE IR 2 419 10 13.94 97.5
EEAES 3 509 5 7.89 96.0
10 13. 26 102

2.8 FHEHEBHHELRE
B GBWO08572 X MR A vHE 4 Jo B, 43+ » 4B R 45 T v
B HERPEIRIEXT 5 . IR L/ T R Ak , KR G X iR

PRAEY) BRHEAT AR B, AT AR TR 3 4y, P A5 R L SR
3o UM RE(E FLASTEAR ME B L I 22 AR /0N U 5 45 R
HE AT EE

F3 AR
Table 3 Test of standard substance

FE 4 FR PRUE{E /(mg * kg™ 1) WAE/ (mg « kg™ 1)
Xt #F (GBWO08572) 1.4240.03 1.4140.02 1.4240.02 1.40=+0.02
. (BIFEW. ZEIFWEYFENF T &£ 928 #H, 2003
3 &g
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TR A S B2, T DROKE e B B o B9 A HL A 2 0 4% 40 O TG
PURH , [F bof i 4 SC B ad A A OC R i 2k . R Ik id
FEWFIE T A 1A i 7 30 2 B 0 Hh AR S e,
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Jit LA R 5 A LR )k L A 3 i A R P AR XA BT
A A HUBR e S ToHIL A B BRI e, T T e R A A
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