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Determination of Nickel in Soil by Flame Atomic Absorption
Spectrometry with Microwave Digestion

XU Xiao-yan', SUN Yuan-ming', TIAN Xing-guo’
(1 College of Food Science,South China Agricultural University, Guangzhou 510642 ,China;
2 Division of Science and Technology Management,South China Agricultural University, Guangzhou 510642, China)

Abstract: Soil samples were digested in an inclosed microwave system, then flame atomic absorption
spectrometry was applied to determination of nickel in the samples. Compared with national standard
method, the results tested by microwave digéstion were almost consistent. But the proposed method was
improved in digestion time and reagent. Under the optimum conditions, the detection limit was 0. 015 4

mg/L with recoveries of 97. 4% - 103.0% . The relative standard deviation of determination was lower

than 4. 1% .
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B B A geat, R K ek,
p>18 MQ - cm.
1.2 FifE&EH

SIHTEEC 232. 0 nm, XTHRIE 15 mA , SEi58 H 58
0.2 nm,AEREE 7 mm, BRI E 1.6 L - min™'.
1.3 HEalRESHE

TERAK BT MRS E G5
3, e AL A0 R T RN E L 5. R
TIEHRE ARART  BRESEMBREREA G, P
et 20 B, B IUA " 454 3 100 g, BE— 2 F
B FPRRRET 100 HE B IBS, TR %L
AP,
1.4 #HR4E

PR PRI 25 57 40 - 4 A 5% 0. 200 0 ~0.250 0
g, BTHBETRAMBERRES, LS4k E
&, IIARSER 6 mL, & 1.5 mL,H,0,2 mL,12#
0.5 h. == &5, MAGUKIH BT . BB
BREFHETE  BRHEZER, B ZE 50 mL R Y
RIEEEMt, Ao EKEGREMELRIX, 3 AL
MLETHERR EMAGER. FFEREERTA, R
TR, o = 1% HIHRERRE, A SO mL FR
W, T E S, BT ST E . REHEE (AR,

2 HRESHMW

2.1 REHEBEENEE

2.1.1 AN RE ESEHRXLR[9-11]
FIERE E , 8B HNO, \HF \H,0, 3 #iE /AT #1T
W55 BRER 0. 25 g +3ERE AL, L HNO, + H,0,- HNO,
+HF & HNO, + HF + H,0, 3 ARES KR
FTHBDTR. 85RELH,HNO, + H,0, kA4, B
A R EHURLY) ; HNO, + HF BEREFE f 224 IE 1k 52
2 (BEREMER G ;T HNO, + HF + H,0, K& /5 1)
FERMBEWRITEEBE S, 8k H HNO, + HF + H,0,
YE A T A .

2.1.2 A HBEAKL RAXTFEHAELER
PR T A R G VA AR R S i, AT SR AR B X FHIB
AR, B E RN T FRIZISR A4 KER
SR (IFEER 73 A AL NO, ) T R R A A B 55
FERAMEE R AR LT E, #3585 K5 LA
RIERIBHE AR SR EHBRTFHNVASREEA S
AFSRE T 2R, B T V8 A A ) 2 4 e 7 fe A R G
FEEZER. FITRHE T FE ESS-1 H4TXT R, it T 6 FP
R TERR 7 5, 25 2510 B AT [B] X4 iU 2 45 R p 5
M(FE D). AR 1 HH, EHESEL P, BELE
160 C LI L&, B MIE B SnEERBEYES. 546

ZIRESTFE I MR, B T R 2 MBER
BH R

F1 AEHEHBREFNTEPRVNESEROZN
Tab.1 Effects of different microwave digestion programs

on testing nickel in soil

g s m sp Ve
e Twm
lested resalls  standard value
| T 0m  20TSmn  0CXmn M9 B.6:L8
2 0C 0mn  200C,0mn 20 C,20 min 2.8 0.6+1.8
3 10C,0mm  210C,5on 210 C,20 mn 2.3 29.6+1.8
4 0T, 10mm  200€C,0mn 200 C,20 min 9.9 29.6+].8
5 180C,0mn 210 C,5 min 210 C,20 min 2.6 29.6+1.8
6 0T 0mh 20C,0mn 0T Wmn B0 %.6:L8

R2 RURBKHEBRER

Tab.2 Optimal microwave digestion programme

H IR step t/min 0/°C P/w
1 10 160 1 000
2 5 210 1 000
3 20 210 1 000

2.2 HRATLAEFENLER

HUnofE + 4 ESS-1 £90. 25 g, 43 B He M I M vk
FEAR R WAL B, 35 AOB R T RO 1 vk
BATIE , B RS S A FATRE, BUFE. AR
ZER (K 3) KW, B E AR B BT e R, T
L2 R ERIMERERET R LYEEE
HO5% T,y =0.42,04 =2.31 1 <1y, “EEAEE
EWER, HEREE M BAERES T mHK
BHRE BT ER T .
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Tab.3 Comparison between two digestion methods

i Ni !

i T B LG

, elatire sondard  WEH VR
method tme/h  reagenl/ml

devisio/%  lesled valoe  slandard value

ABTRE 9.5 41 0.7 2.6:1.8
Risik §~10 15-20 5.3 1.2 2.6:1.8
nationa] standard method

2.3 BABZINAERHR

3 53 W B4R AT ¥ 65 A K 0,0.20.,0. 50, 1.00,
1.50.2.00 mL F 50 mL ZBIEP, F ¢ = 1% HERY
WERAZZE, 825, FEAREKRE#0.0.2,0.5,
1.0.1.5.2.0 mg/L. ZERT2EAX 28 514 T W E L % B
(D), 8Bl RITH R . D =0. 055 2p +0. 000 6(
oo AT BWRE) MK R Er=0.999 9. XT3
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Rss B R AR S WA AT 11 KIUE, S AE
B 3 FEAR R 2= R LIARHE T AL R S R, A
0.015 4 mg/L.
2.4 OUENBEERR

- SRR 3 A LA, AMBE AR AT
947 10 KEEWE , iFE AR #rdER 22 (RSD).
FerE iR AL EE B 7E 3R & P I AGE B R HEE
WOERAE B, T AR EE. NGR(FK4)
ATLAEW X R WK 97. 4% ~ 103.0% , tHXT
PRERZEN 1.6% ~3.0% , A Bm i o B A
B

x4 OREMBETE
Tab.4 Recovery and accuracy
RERMAR  EkE VN i
THRES ol & .
added value/ recovered value/ relative standard
no. of soi . recovery/ % o
(mg-L™")  (mg-L7") deviation/ %
1 1.000 0 1.029 8 103.0 1.6
2 1.000 0 0.974 1 97.4 3.0
3 2.0000 1.986 5 9.3 2.8
3 #ig

T HEAOTRWE, HBRRNERAZHR
MIEA . HCIO, 2—Fa 8L, EBR D HA
YL BB R TFHEA RS NHEME; HCL AB THEA
B EAFEEAANY. T HNO, /A —Fia s
R, B RERUR T A REAR R SR RE 1, iz 4
FFRERCE K P R BT R, Z A ATV
RIRHRREL  HF B RIFHREERCR 1,0, AR 1{R#
AN EIER. g5 R %Y , L HNO, + HF +
H,0, B& RN HASE , MR R

R, B AR, R e 4. (HIB &,
WRAKNAES =EER. AR KAHHTHE
FF29:160 C,10 min;210 C,5 min;210 °C,10 min,
FORTHEE 1000 W.
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