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1.1 FENFESIKA

TAS-986 J5F W& e 43 506 B2 3 (it GFH-986 1 5 47) ,
Pb Fl Cd =50 3 1 AT (b 35 38 7 3 0 A 4% A R 55 41 A WD
MDS-2002A J& J3 FH 45 % P 0 T 1 3= 48 G A0k f 2= Bl 4
AIRATFD, DB-2 B#aR CE N E 42 284 R A "D, Milli-Q
4l 7K { (Millipore) , Finnpipette fi @ #% W #% (L 5 20 43 7
IR ATFD o

1 g+« L' CdFl Pb bR dERE &8 (Gl UE Y O 32480 5 4%
HE AR 1 mg Lot ME U R AR E A AW 1. 00 mL,
FI%WMRESE 1 L ShRE& I 20 pg « L1 MR
ERRERE AW 20 pL, FH 12 WMRE A E 1 L, 1% (o) R %
W . B HL 5. 00 mL i F 495 mL B4k hiRs], BHIE,
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Bt FAGR 3 D o3 M s, U8 K O Mll-Q B 4K
SERFANYEAARE A 3 th 1AL K LIl T SR At . Sk 20k R
LB AR . FEMET 4 s DFRIRLRE S 80~120 H .
1.2 Siv&kf
L2001 ok
0.2 MPa. 2 min|—>[0. 5 MPa. 2 min|—>

0.8 MPa, 3 min|->[1. 0 MPa, 3 min)

1.2.2 MBI 5H

WA Bt 283.3 nm, 57 228.8 nm; PR T . 85 0.4
nm, % 0.4 nm; ITH: 45 2 mA, 4 1.5 mA; W&E .
WA I E T 0.4~0.5 Mpa; @K E: >1.5 L ¢
min '
1.2.3 B E2ytRass

A EPTHRBETIIFE L,

Table 1 Temperature rising procedure of graphite furnace
FrillT R Th Rt JF5 e ik
Cd 120 °C 20/10 s 400 °C 10/20's 1500 °C 0/4s 1800 C 0/3 s
Pb 120 °C 20/10 s 600 °C 10/20 s 1800 °C 0/4's 2100 C 0/3 s

T TR BT MERERE R 10 Ly SRAVTCT 03 51

1.3 LA EEY
1.3.1 #&ara

PRI 0. 4 g 3K BLYERIRE 0 T 2R V0 91 2 M % 5 1A 1
., A 7 mL # HNO, (8 5 mL % HNO, +2 mL H,0,),
SRG TICAE F AR AT AR B, T 150 "CIHf# 29 50 min, X
TRHMEER. BRAMBOH MR, REEHG, & T
O AT, TR L 2.1 THMR AR R A
FE, T AT RE R B A 10 mL A
L R BN, B, e Es mx i,
1.3.2 T AR & eh %4

ARIBEL 0, 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 mL £
&K (I mg LD, BBE 10 mL R, H 1XNHER
ERBZIRE, PSSR HEV R AU BE 43 0y 0, 10, 20, 40,
0, 80, 100 pg« LY /3 5IAHL 0, 0.5, 1.0, 2.0, 3.0, 4.0
mL FAT GG (20 pg - L1), HHBE 10 mL Fwiih,
HRFE R E A, i M R W W EE 3 510 0, 1, 2, 4,
6, 8 pg« L1 &SI 7 00 8 M AR SR R AT I 2 . 2
YRR TAE M2 .
1.3.3 HamnlZ

P fE A AR I 10 L A I V4 VR SR i A B T B
B, &R 1A RY R OB SR AT . TR AR
M A A T YRR B &

2 HRHE
2.1 PO R IR

2,11 KR 0
FRER 0.4 g £+ LU HNO, + HCIO, A i fift 128 70 24

AL, WO TC 60, BN R B, U R T A AT R
i P 28 TUAR HRAEAT R B e E IR 4 . X T B 2 ol T SR AT
Ji S s o D T A I R SR SE Y AL S R TE O Bk
SN TR, A K A SR R, DL EOE
VA RE A B R B BE . 928 ik 2 L HNO, ¢ HNO; + H, O,
TER AR . A 7 mL #& HNO; 2 5 mL #& HNO; +2
mL H, O, T 4 5 SEA I 1k 58 4 . A SE 50 HNO; #4774
fift o

2.1.2 Mok fmeyks

TR T ARG KRR ST TUAL B, 3 b — R4 R
JEFNH AR o [F B AR — G AL R R SR T ML) A
RS 5 R RRE, JR RE G f T A B S R T 6
P SR A2 S LR, v B I DG 2 R Ok S il
) TR S

AR S0 B A AN A S s SRAT BB = R i A
BT BIFSE T N [ B4 B0 Jom A8 e 18] R0 g X6 A5 o T A 1 56
W, GERR . MBS 1 MPa i, R BRI
BEANREMSEST S, HRIRESHARERE., ek
W, SEESYEERORJE S 1 MPa, 244l B 1.2 1 35
TR, FTRIERE S IH AL 5E 4 o
2.2 AEBFEFAEEGNHKL

THIREE . TR0 KRR ZER, MR THRHEEA A
A HYRE R AR R R R AR AV R I T A AT T
Ko LU AL I T AL VRGE B & R A A AL, S By IR N R
i AR TR ARSI SR F R IR O 20, TR IR AR T
KRR . BP 120 °C L JFOREE 10 s,

WRACTREE . Pb R Cd ¥ )@ 5 ¥ L LR . 76 KA Bt
Bt PR R SR T B R e AR ST R A B . BL 100 pg -
L 'Pb Fl 10 pg » L' Cd 47 % W LA B R & 78 W0 R 0 38 1%
W, [EE Pb A Cd 1y e+ fkii B 1 800 Fi1 1 500 °C, DL Ak
TLEETE 200~1 000 °C ¥ [ P4 0 5 0 g WROE B2 AR KK TR 5
WY O R IR R LI . & L AT, bR P P
TE= T 600 CIHF MR A 2% 5 TS AT K PF A AR & b P fuif
1 35 18 TR AR BE A 3K 800~ 900 °C, X A BE 5 £F & 10 40 LA
%, BRI RWIER P POcE M &Rk 1%, FE 84 m it
HE P U FE A L PO JERAFETE, POI 5 P 5454
WA REA Y . BALT Ph LM, AR A E SN
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Fig. 1 The ashing curves of Cd and Pb

1. Cd(Standard); 2: Pb(Standard) ;
3: Cd(Rapeseed) ; 4: Cd(Rapeseed meal) ;
5: Pb(Rapeseed) ; 6. Pb(Rapeseed meal)
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TRARR BE LB 25 B K T 9 FF 5 0 Sl A BT 8% KB I A Y
8, 600 5 900 CHMBEZEANZ . 772K H K& KR E
PR P 1 P F R AL R SO s i T RN B . 5 A 5 R
LR, Pb KAk B 2 7E 600 °C . ArdER W Cd M
400 “CIFURIE L B2k . Bt IR T+ WO (8 B R K, 31 700
C B R S'EA RE A e W s B Cd #2795 F 400 CIEIRA
AR, il Cd /K 4k iR % #8400 °C . Pb 1 Cd K fk i)
[H] 3L £E 20 s,

JRFACIRBE . BT A B B (0 4R FH 2 (R o £ 0 e R 5
TR REZ MR A BAREW R T, EEEE R
B, W ORUEAE i R A 7 4, OB R A] RE i B A R T4k
R, DR A BB W Ha . hE 2 af &, Cd Al Pb 4
#£ 1500, 1 800 ‘CHEAR & 7 T4k . L 52 55 BT 13 16 0B A 4
THIRIS . i Cd F1 Pb 9 5+ fb il B 4 1 #E 1 500 Fn
1 800 °C ., JEF b if if B4 # 3% 5 5 7 L I 1 2 8 7 R Y (5
5 Il ) FE LR i Y X Be AT ) B BR . KT A SR R A,
T s U I G 2R BE AR ) AR A N AR R R AR BRAR LI A
SR EE , WA RICIZ AL . ST P AR B G R R AT Rk 4 s
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Fig. 2 Atomization curves of Cd and Pb
1. Cd(Standard solution) ;
2: Pb(Standard solution); 3: Pb(Rapeseed)

Cu. Fe, Mn, K. Na, Mg I Zn % 55 T % A& J7 ¥ 89 30 1%
B FEMAL M & 258 %6 pg « L7'Cd #1180 pg « L™'Ph
FRAE MR A 2 TR M AT . 25 R R W], iRk EL
F5URIER T, Mn(10° £%), Cu(10° f%), Mg(2X10° £%),
Fe(5X10° f%), Ca(4X10° £%), K(1.3X10° £5), Na(4.8X
10" f5)F0 Zn(1. 35X 10" £5)xF Cd Al & e A TC5# M, Mn,
Cu(75 f%); Fe, Ca(375 f%); Na, K(10" %) F1 Zn(4 X 10°
£5) % Ph I 7 FeA TC 5

Table 2 Detection limit and precision(n=12)

TE % 56 RSD/ % i B
0. 085 0. 083 0. 084 0.077 0. 083 0. 083
c L1 54,0 gl
Pb 0. 079 0.077 0. 082 0. 080 0. 080 0. 086 3.6 2172 pg - L 54.30ng - ¢
. 0. 091 0. 098 0.100 0. 093 0.093 0. 098 1 _ l
cd 0. 095 0.093 0.096 0. 086 0. 087 0. 085 >3 0-243 pg + L 6.075 ng + g
Table 3 Results of spiked recoveries(n=3)
FE T4 7 Bt e M T
\ . - A o 1 - - -~
FRih TR W ] e JCug e L1 W5z 14 44t s 1 44t
JGpg LD /(g gD ! [(ug s LD /Cpg+ LD /% /%
1.0 2.712  2.646  2.761 2.706  95.6 88.9 100.5 95
Wik Cd 1.756 0. 044
i ’ 2.0 3.372  3.618  3.470 3. 487 80.8 93.1 85.7 86.5
Pb 26.53 0.663 20 17.02  16.92  48.67 47.54  102.5 102.0 110.7  105.1
1.0 1.046  3.980  3.947 3.991 97.2 90.6 87.3 91.7
g4 C 3.074 0. 077
e Cd 2.0 4722 4.837  4.903 4.821 82.4 88.2 91.4 87.3
Pb 42.77 1. 069 10 78.53  76.19  75.21 76.64  89.4 83.6 81.1 84.7

2.4 HHR, FEEREEER
TERFER LA ET - SR 2 i b 2R A R 2 1

12 s R4 De=30 *

o/ AR S=o/A, TTEE . WKL R

AR bR 22 (RSD) , &5 ULER 2, 5L 0.4 g BEdL, ER

2 10 mL it MIEY A B3 BR O 54. 30 ng + g

ngeg ',

Y, 4N 6.075

Hi e EYE By 0~100 pg « L', WA HFRNK y=
0.004 12-+0.004 1, MIEZEE N 0.999 3,

I 0~8 pg« L', HIHTT A y=0.060 7
a+0.014 4, MK FEEH 0.998 6,
2.5 tERNE R E K

S3 A FRBERAFFIGER 0.4 g, BOM AR FE HE Cd Fl Pb
P HEVE W o WD AL SIS AT R B 43 BT B Il R S By, 2R DL
% 3, BESEICR AE 80. 8% ~110. 7% =z i), ¥ I8l i 2R £
84. 7% LI k.
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Determination of Lead and Cadmium in Rapeseed and Rapeseed Meal with
Microwave Digestion by Graphite Furnace Atomic Absorption
Spectrometry

HE Xiao-min' , WANG Min’, WANG Xiao-dong' , XUE Ai-fang', LI Sheng-qing', CHEN Hao'"
1. College of Sciences, Huazhong Agricultural University, Wuhan 430070, China
2. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China

Abstract Comprehensive utilization of rapeseed and rapeseed meal has been increasingly emphasized, and contaminative prob-
lems of heavy metal have been attracting great attention. so it is of quite important significance to determine the contents of Pb
and Cd. An effective method was developed for the rapid determination of Pb and Cd in rapeseed and rapeseed meal. Digestive
dissolvent, time and pressure were discussed for sample preparation by microwave digestion technique, and the optimum condi-

1

tion of determination by GFAAS was studied. The determination limits were 2. 172 and 0. 243 pg + L7 ', and the linear arranges

were 0-100 pg + L' and 0-8 pg « L' for Pb and Cd, respectively. The recoveries were from 80.8% to 110.7%. The RSD of
determination was lower than 5. 3%. The method offers traits of low detection limit, high sensitivity, speediness and exactness,
and was applied to the determination of Pb and Cd in samples with satisfactory results.
Keywords Microwave digestion; GFAAS; Rapeseed; Rapeseed meal; Lead; Cadmium
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