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Determination of Lead and Cadmium in soil using microwave digestion

by atomic absorption spectrometry

WANG Changqin, ZHANG Kai, DENG Yi, DU Zhuoqun
(Institute of Firebsic Medicine and Laboratory Medicine, Jining Medical University,Jining 272067, China)

Abstract: Objective To establish a method for the determination of lead and cadmium in soil using microwave
digestion by atomic absorption spectrometry (AAS). Methods Using nitric acid -hydrochloric acid -hydrofluoric
acid as remove fluid, soil samples were digested by microwave, then the contents of lead and cadmium in soil were
detected by atomic absorption spectrometry (AAS). Results There was a good linear relationship at the concen-
tration of 2.0~50 pg/L for Pband at 0.1 ~1.0pg/L for Cd; the correlation coefficient of Pb was 0.9962 and that
of Cd was 0.9971. The detection limits of lead and cadmium were 1.48pg/L 1 0.062pg/L, respectively,and the
recovery rates were 92.40% ~102.6% , the RSDs were 2.63% ~5.62% . Conclusion The method was efficient
for sample reatment and accurate. The method was employed for measurement of Pb and Cd in soil, and satisfacto-
ry results were obtained.

Keywords: Microwave digestion;Atomic absorption spectrometry;Soil; Lead; Cadmium

B AL 22 i HE D TR IR R, - Jr R R IRIOL IR R SOOI R d
i SUPNLN S IEA CEIFSUN RIS S I EA-IPS A2 5 ) B A A TR R B N
EEPESROSEELREWARMEDNTUR . mano s PR mREED0 4 AR IR — 5
DRI I 0 R 0 S v HR B R R A AR IR e S R A T R T R R L
FOCHE T R S B AU R AT g gt s o R B L SR
TACAL B, A AL BT A AR
it DI A e T T A S R AR A T A
LRI % 40 7 80 e 25 R 22 ki 1 MRS TR
AT A AR o A I R 5 B T Ay T R

- 1.1 ME LKA
fifg 58 4= K P N T AR BT N . L R a0 E

XH-800C Hi, figi B4 f I 1 M A (I B b 5+

* [HAWA 2013 EFTFHAHEREL LA LZEIA R BEREERARA D TAS-990 B 71 i 236
5 .2013jnwk70) 5 2013 4F 5 77 5 27 Bt 15 G R F 11 K1) N N . S b b S AL e e ,

I‘%E(éﬁ%:JYZOISKJOZQ)QOIZ FIRE AL HEHETT s GF-990 ALAT A4 LU 5 35 3 2 B ARCAT 5

ARG B L YEI I H (S 5 1 33) GZX-9076 MBE % i 5 XU 1156 (W H b 52 3% 47




TF TR B4 2015 4F 4 A5 38 B4 2

AR A R A H)D s KDMB B 3 m #4 b (g [
L AR B K AR AR ) 5 e 3T BE B RRAIL (W B R
R RS A IR A FD 5 [ sl ali K LA,
AEFRUERE B 1. 000mg /ml (IR H
DAREZ) s PR EE A W - 1. 000mg /ml (IR A
PRAREH bR UE D) 5 0 92l 3R 1R 5 3 50 B R 0 1 B
A8 43 B 25 S5 K 381 Sk e Atk
1.2 ik
1.2.1 FERCRESHE &R A LCREE R
- HERE A BN R B BE 3 A SURAE BURRIRE O
~20cm, WAL AR DT 5008, 3 > SRR RE R 5
PRSI BUR A L HERE S, KR LR A
SRINT B 25 22 W, VU 43 5 46 43 B4R 43 s 1 R
i 100g Z2 47, 42 105°CHET )5, F R iR AL R A, 3
100 H 1Y 53 BE 0t 43 FF i 485 B I FE i
1.2.2 FEAAEER AR FRELC0. 2000£0. 002) g
IR T O T A Y R DU 2 N E D
AR Sml W82 Sml, & MR 2ml, IR 2T, N5 %
5 TH AR S TR O T A S S 3 LI O
& 600W . B KJE 1 4 Mpa, $4 H8 3 1 10k 1 i
B AR S5 PR I M o BRI 3 e 465 O, o T R R
2 80°C , B T fife E o o T i B A 3 5R T 9L & O
HE s b, FH /D 62 88 4l K Uk 0 il e G T VR T
T3 F S 1 B A B L I G RR 2K Y 2ml,
BHEH BB E 25ml EEh, H 0.5% i
TR VA W DR TR I, 5 T DR, ] 80 o/ L Wi R — & 8%
VS WAE SRS 3R, 9 0.5 00 Bl TR VS T o 7% &2 %)
B TR s . D T A O AR SRR LR
1,

£ 1 BLOMOH AT A

H AT BE/C B 1A /min
1Mk 90 5
%2 Wk 120 5
%3 Mk 180 10
%4 MK 200 10
1.3 mEF*%
1.3.1 FriERFIAECH H 1. 000mg/mL 4 bp

il FHA . 80 g/ 1 W 2 — S0 ¥ Wi A1 i 1A el
F L LK 5.10.20,30.,40,50pg/ L #5192 51 b 1
VEWE. FH 1. 000mg/ml 45 AT % 4% W BE A IR N
1. Opeg/ L B 0 b vHE 2 FH W, BE 18 0. 2,0, 4,0, 6,
0.8.1. Opeg/ L F BT HEVE L

125
1.3.2 e & Wk 2.3 3,
k2 NWHBEIEEZESH
7 H % ¥ T E S
K Pb:283.3nm Cd:228.9nm  XE#H % 0.4nm
e A H 0.1 TR 2.0mA
i@ E Pb:361V Cd:350V AR o B 2s
Bk 7 R I T AR & 7 A AR e &k
*3 HEWPFEEF
BE/C FriR B /s RAFFH /s
Pb Cd Pb Cd Pb Cd
T 5 120 100 5 5 10 10
&b 500 600 5 5 5 10
EF1 1700 1900 0 0 2 3
H A 1800 2000 0 1 2 2
1.3.3 I MARHERRZR 2] #2362 e IR

TAEZRAF R 3 A S THR AR Y WE AR e R 2
FL I AE I R W O B R O R R O
LopL. A% A 3h2 Hil AR v i 2 I 54

2 HR

2.1 AWK KRBT RZEHR

FEOLAL S5 50 25 1 . BT VR BE AE 2. 0~ 50
pg/L BRI ELE 0. 1~1. Opg/L JE N B A K&
RN R R AN 1=220. 8712 X [A]—
9. 4324 MG R BN 0. 9962 Lk TT R 1=
1. 6304 X [A]—0.2190, fH X R %N 0.9971, H 3
FEAF MR LT 58, B AR A R S PR 43 R 1. 48pg/L
H10.062pg/L,
2.2 MEERXE

FEACACSE B0 25T o 43 S HL 10,25 .50pg /L Y
#5,0.1.0.5.1. Opg /L BERARUER BOAAK L 5 3
AU BE K F, #EAT 6 W E , #5  RSD 43 ik
4.56%,3. 13%,5. 62%; # RSD J 2. 63%,
4.34% ,4.48%
2.3 EHERE

KRB AR 1 AR, FHAS SO A ik I i R A
ARSI 25 A 0 A SRR S HEAT A AR L R 3 A
W RE AR g8 P A7 00 5 6 3K, 45 B 1
RIE 93, 62% ~ 101, 4% Z 18], 4@ A 18 Y& 2R 78
92.40% ~102. 6% ZI[H), FEAHR I E5 R L% 4,

(F4% 128 )



128

J Jining Med Univ,April 2015, Vol. 38,No. 2

Ja » BATTRE HE— A0 BF 50 T 9 45 0 B ﬁ@u%ﬂ
2 o) 05 sU7E B 2 e IR A 215 oy b i

FH AN W48 g I o B o 2R 4 4 \‘S—‘éﬁ%ﬁ%a,%ﬂlﬁ
IR Z T B B

S &k

[1] ¥ &, 3 #-F. 4 A BasicMed # 3 ABAL 3 51 5 & 2 %
Fhegp A PESFESZHF,2013,27(3):56-57.

[2] #&4, 8 #F. T BasicMed 4 B 3K A 3] 5 52 Bo 24 5 #7 4%
KIRA[T]. B3 F R4 &,2013,22(5) :556-558.

[3] EXfH.RBAHEE. GRMBMIBFHIRELS TR
HEMEKF ,2007,5(13):18-21.

(4] x\#F.EMA. AT J2EE &0 F %8B %3 4 %003kt
S]] RS H5.2007.29(1) :41-44.

[5] L4k 4, N Y & W &)
[J]. g2 A5 3t ,2009,15(4) 1 437-438.

[6] EE#.ENE,KEXN,F. HF WA EARIEBT ETHH
Fhegp A PEMALAKFEE @K F R E, 210,19
(4) :405-407.

[7] e k2. 8F. 5. BFAREFRTF IR L ELHKFY
W] £ AL %55,2012,1(1):146-147,153.

[8] Msiw, AL XXM EEX TR FOMEAL]] o
RAEF ,2011.8(2):249-250.

. mm g

(KFmHE  2015-01-09)

(E#% 125 1)
K4 BERMARERE( =6)

2z NEE  mHEE  mENEE  ERF
/pgrg ' /pgeg ! /pgeg! /%
Pb 7.094 5.0 11.78 93. 62
10.0 16. 90 98. 06
15.0 22.30 101. 4
Cd 0.1050 0.05 0.1512 92. 40
0.10 0.2018 96. 80
0.15 0. 2589 102. 6

2.4 HIZoH
KA WRT X 3R 5 B 6 i 5

0] - SRR i AT b O I E L A I E 6 UL 2
RWE S,
k5 BEANER( =6.pg/9
. o E H#E W E
Pb Cd Pb Cd
1 7.094  0.1050 4 8. 856 0.0926
2 12.307 0.1329 5 7. 850 0.1238
3 13.426 0.1274 6 6.178 0.1166
3 g

5'6?%3fﬁlﬂ?ﬁﬁ’%ﬁ%?f?l‘ﬁlﬁlﬁ’ﬂkﬁ?ﬁi%ﬁ

ity EAT T8 i o 20 ) 2 i TR 2 IH
(LR ] 73 a‘:i%ﬂk**ﬁﬁﬁwﬁ%%%ﬁﬁ o
FhR— U RR I AR AR . R PR AR R B b AR
EICIRESRIER S #F I3 08 i A4 28 23 i) Ak BRLRE iy
He b i TR i A S AR R R
’fmﬂ:%ﬁ*iﬁ W T e R AR A PR RE O A S D)

JBG o AR % kLA L O A DA RE RS 3 Do A L O
VBT Yk AN T E i R — R R — IR R T A R
Hh R SR T A RS i R TS B L IR B
FHANIR — R PR — SR I M IR & TH R 25 R N
W

SE LWk

(1] ZER.Z%4. 625 RTFIROKEEENE L THE HE
F[1]. A - F 5 #,2012,48.30-31, 36.

[2] #&aA, FRE, LT BRIELHB— AAS Fal 2 £8P
B F R[] £ BR LA F,2014,42( 11):3243-
3244,3247.

[3] GB/T 17140-1997. £ 3% i & 45 . 4% ¢4 M € KI-MIBK 3 Bk
Y R T B kR E R[S

(4] ZRE RE&ETRAKEBERET ERTORT R EEN
[J]. 3R 5 4 % £,2012,29(8) : 737-738.

[5] #4H .85 . NS5 GFAAS R Z v ) K &4
s T EFRFIR,2010,33 (3):196-198,203.

(6] i, B4E,FEAF. BB —RFRKS KLE
FEURTFRES KK E FENE LE P OAES A% AR
FEEAKRE L E,2005,15(7):830-831.

[7] AEEMEH . ZRF . F REAKPRELEFHYWRA L
GRS RR E SRR R R R R k] RE L
B2 £,2014,31(1):60-62.

[8] A%HE. MED, ZKF, 5. HBEGHEARZ 5 WRAFE R K
ZEMELRBPRES B PERS AR E,2011,23
(6):524-527.

[9] BmA.AE, BEF FAMENM - LREBEFH T 4K
AstkgEmes e NP Al k)]l PEZARKE L,
2012,22 (7 ):1544-1545.

[10] Mfm . ®EE, AL, 5. Mkl m— LR85 5 T4k
TRk R SRR T b aa sk s ], o & 4 H7,2013,33(8) 24~
27.

(KFEEHE  2015-02-05)



