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wREN, RRES, RWE, BEM . TR

Lo EITRZEAAA T2 2 BRI R G S %, fa g BT 361005
2. TPH AR EER . Wil Tk 315012

T OE R T AR EORE S E A, AR AR . LA 0.5 mm BF, 7E 105 CHET 4~5 h, SR
F5 220 e A TR S 3 S iR . oA T . T3y 1o R TH A O 2% DA ke T i 2R B AR e SR U 9 2
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ST R i ICP-AES I8 AR B AT T 4 S8 A S i i 7 vk . B S8 A B (3o) 43 312K . 1.2, 0.2,
7.1 mg « kg ', MXIFREIZE R 0. 206~1. 5%, ISR Ky 9290 ~106 %6, %7 M HRIAM « Al i B %
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AHA 7 700 A DU 2 - S5 7 8 700 ot e I
IKVE B R A A B R . A 4%l &2 4 B 77 (chromated
copper arsenate , & FR CCA), HIH. # FHH f 1k & P02 i
Foapfe &YX . B AR SRR AR R T,
EY T LI R R NP R, A Sl CCA 5
KA B EEER. Brid CCA i ISR, MhEEF e,
JE HETH A i A B 70 2 — o HAt &5 Bl AR A By J
FILnE AR B ) RS T . AR, B TS
WIRLE] 2 . AR A SR S A F Y (F2
BB ERIRIO A 14 e NG P S 2 B OR O . BRAE
5 T 577 8 700 A 38 ) A b B AR i ity 4 Ok 8 22 11l AR AR
4, KRR 2003/02/EC 58 MAE » S I 19 A B4 B Al i
TESEAT AL FERT , B CCA Ab, A5 FH H b 5 e 5 35 791
X CCA Wl AT T W B I IR e, ZEBT B RR 58 K
BB 28 Tl ek By WA 7 b B ACRE S WA
FRoR A ALY 3, (HA RS N a3 19 42 4, PRIIEAE
AFEG AN B R fih, BT 83 CCA Ab B 1) A bE 4%
AT RFRE : “IRA T2 A T A, &AM S, %
HAXIAT . A A A B AL PR AR R

MSCHRAEFTART - SN AR ORI D B R 5897 4=

s BH: 2006-04-10, f&iTHHA: 2006-08-20
E£WE: EZEFELERTH (B213-2004) % B
EE B : SmkiE, 1968 44, Tt ABER IR RE 5 i 4 TR Ui

XEHE: 1000-0593(2007)09-1837-04
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ARSCHIFFE T FERL B 45 FATAL TR 7, FF 78431 % 4]
1o R T % R G IS R R 58 AL9Y ARG ¥ R R BT . FERE
SR S50 R AR A5k 7 Y FE AL 1, A7 T ICP-AES 35 &
A B A il it v e e R B B i B TR R AR R
foERTG YL TN S FERZE R, B H T bR a8 1T
.

1SR

1.1 {UFERIIEEY

Z[H Leeman Labs /A ] Prodigy ICP-AES: w5 £6 %Gl
XGRS, L-PAD K&, AR 170~1 099 nm, Ik
HIEE, RO, RRs T, WilEEs A . TESM.
WAy 40. 68 MHz, AGFIIEN 1.1 kW, TAEUAR RS
(99.99676), VeHI Ui dk 2y 16 L+ min ', Hi BTN O
Lemin ', XS HESH 30 Psi(1 Psi=6 890 Pa), ¥ LT+
HoH1.2mL s min ', WEEJE N 14 mm, F4BHE K 45 s,
ME 1R, FILEMN DML Cr 267.716 nm, As 189.042
nm, Cu 327.396 nm,
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4. 12 min F+E 120 °C, 445 12 min; S5 6 min F+ & 180
°C, 4k 30 min,

1.2 X7

Cu, Cr Fl As bRAERG AR . PRICER B RARMER R . R
A 1.0mgeml'; B, SR AL, WEAE NS
al, KAZREEFK,

1.3 EWHE
1.3.1 RAH %

K AM R G . LN 0.5 mm T, IG5,
TR LS FE, 78 105 CHEF 4~5 h G, A TS
Hl.

1.3.2 RAWHB

(1) %5 P B0 T4 i 2 85 . BRI 0. 400 0 g R CHE A )
0.000 1 @)F 100 mL = F B HE AR E N . A 10 mL f§ R
Fl 4 mL Hy Oy HUETBCE BRGNS, SR 535 0 T8
FRRTRE . HEeTE S 1 25 R EAT T fff . T R S R MR B &
100 mL fHH . FHKER.

()N SR DU 3 £ 95 T e = FREL 0. 400 0 g ialAE GHE
#]0.000 1 @ F 100 mL B Y% 24 I MmHERN . A 10 mL
fiSER AN 4 mL Hy Oy o M FBCE BRI RIE R, KI5 2AFAN
Ber, HMABRT AN . 7£ 180 TR NEIR 2 h
JE R AR T AR H. TS RS K R B £ 100
mL &, FKES
1.3.3 ARBEREH

Cu, Cr fl As WIPRUEVS IR R 414398 0.0, 0.5, 1.0,
5.0, 10.0 mg * L', 10% (o) BIRHER A .

1.3.4 MEFE

FETEE FIALES TAESCME T o 00 o v Y5 VA i 4 e AT
AR, RS RCHERRER . SR E DN SRR VA T R 4 T
SIBTERAL B OGIR . T R FP R AR A i

2 4hR5HE
2.1 Bkl

H A B I A PR . AR AR BRRG T2 AR b A< B
B EPEAR R HE T A5 AR Sl R . ASFR R ]

B BS EN 212 B BLRE 1 7 ikl AR PERE AL . R
FEMI S, PERAGEFLE R 0.5 mm W, HIRAH
2],

SR 4 AR 94 mm, =528 50 mm 4R AR & 0L
TMAZY 5, 10, 15 F1 20 g AR SHIE TR ORI 2 3056, TR
JEVEAE 105 °C, B 1 hllE —R, 2 8 h 453, 2t T-A
[ 4~5 h B, BESREE B THEE AE D . R
IR S5 54 1k 9. 53%, 9.59% , 9. 55%F1 9.52%, W]
TR IBCAS [7) 52t A i A2 A 3t T BR300 o B A 2 SR R L
.
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Fig. 1 Effect of drying time on water

determination in the sample

AR5 2253 BTk A SR b AT R S 8 ST R 30
REATLBRIL 9 /MR lE TR T e AR h — AN EE D E 5
W SRR UEm 225 T3R8 1 HAR 8 MR &I — I, 45
RAFREm 2RI TR 1; F&ilah: F=S1/S5. ke
H R E KT ala = 0.05), HHE fi = 7H f, = 4 5&M
T, FIGFAE R F0.05, 7, 4) = 6.09 , T 1 4k
) F EAER/NT 6,09, WUIRT LA 8 76 LU RRAE L R MR & o 1
A1
2.2 REFEEBHENEE

AR 3SR — R SR R A [ B3 it AT T I8 EL A
PIUCEAT I R IS T35 2.

FLARILIE 2 R 1 g BET T 100 mL 4B
10 mL BRAR (2. 5 mol « LAl 2 mL 1 A AL R (10%, ),
75 °CK¥ 30 min, 3FUEZE 250 mL BEARHT, 4T 50 mL 7k
ik, IR, YR, BB E 100 mL R EA.

Table 1 Test of sample homogeneity

TR B — KGR/ (mg « kg™ D) Si/%  APERIE KR/ (mg c kg D S/% F
Cu 1200, 1198, 1188, 1195, 1187, 1190, 1182, 1186  0.53 1214, 1208, 1206, 1217, 1 211 0.37  2.05
Cr 1992, 1970, 1973, 1978, 1964, 1 974, 1 965, 1 968  0.46 1986, 1996, 1 966, 1979, 1 992 0.60  0.59
As 1619, 1609, 1607, 1612, 1599, 1592, 1596, 1596  0.59 1617, 1621, 1603, 1606, 1619 0.50 1.39

TP REL 1 g £ F 100 mL Bedrd, B&F
AR FARE R AT B G . FB R Dy, 450 C
fEIRAAL 2 h, W, Al 2 mL BiER. 6 mL FHAR . IIIVEE R
B, B, BRBE 100 mL B ER.

AFR 2 AT LA, SR P P0IBT A 2R 298 RV et 2 D 9

LI RIS R T — B0 A TR A R .
PR TF AR R B 45 SR AT DEII B A A 58 A T b
W TIETARRREER  AA, BH AR £ 450 “CfE i A
& 2 b IS AR
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Table 2 Effect of digest methods on analytical results

. Cr As Cu
7 /(mg+ kg™ /(mge+kg ) /(mge-kg D

2 M O i R ¢ 1978 1612 1195

A DY T e T 1 968 1 596 1186

B 1794 1594 1181

Tk 1903 1365 1134

Table 3 Acidity effect
vl Cr - As - Cu -

/(mgekg ') /(mg+kg ') /(mgekg 1)

8 mL filfig, 4 mL H, O, 1993 1604 1221

10 mL g, 4 mL H, O, 1978 1612 1195

12 mL A&, 4 mL Hz 0, 1949 1581 1181

R 3 AT AT H o R R B o 4 SRR ] (. TE IR
JETEFE AT 206 IR

2.4 BEARIM

KRR REBCR LR 2 45, 2. 5 /% 5 A5 10 f5 VAR -
FEAR T P 3 AR — B I B T AT LS Cu, Cr Al As
LR D6 2053 0. 999 8, 0.999 9 F10. 999 9, iR
S REAR /N X EE SRR IR ] AR T % 58, SR A 015 i 2%
WK 2 1 As RMERIA R,

60 00017 ‘
=0.999 9
wn
o
S 400001
3
=1
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Fig. 2 Arsenic linear fitted calibration curve

R AT B R AL 0. 05~0. 4 g ARL I b 45 S B 9k
R EVER 22T AR 00 0 A% A 29k B #8510, 0 mg
o L'A, ATRRRRIGE .

Table 4 Relative standard deviations and recoveries

Fedh 1 R 2
W X i 1A AR MbREEME  RSD [l JE 7 AR TbREIEM  RSD [l
[pgeml Y /(ugemlL ) /(ugeml D) /% /% [(pgeml ™) /(ugemL D) J(ugemL ™Y /% /%
Cu 4.78 1.00 5.79 0.6 101 1. 14 5. 00 6. 20 0.7 101
BHAMEER  Cr 7.91 1.00 8.97 0.6 106 1.90 5.00 7.07 0.4 103
As 6. 45 1.00 7.41 0.4 9 1.63 5.00 6. 70 L5 101
WEENE  Cu 4.75 1.00 5. 72 0.4 98 1. 14 5. 00 6.14 0.8 100
IR Cr 7.87 1.00 8.83 0.3 95 1.87 5. 00 6.92 0.9 101
As 6.39 1.00 7.31 0.2 92 1.59 5.00 6.53 L5 99
2.5 FEMEREMEILE
IRl IR EER S M BB R R R R LA 3 45 18

FEW RS AT 3 YCEATINE , J7 ik A B A ISR W3k 4,
2.6 HHRINNETEE
FEIRRE 25 Y AR R E AT DU SRR R (=5,
k=3), Mgk R A 1.2, 0.2, 7.1 mg « kg ',
Kzt FRAG 5 A5 1E e TR, Fems e i 26 19 s mi a5
TUSE FBR S TUIAR 40 4 i A 0 52 Y Bl 43591k = 6. 0~2 500,
1. 0~2 500, 35.5~250 0 mg « kg ',
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Determination of Copper, Chromium and Arsenic in Wood and Its
Products by High Pressure Digest-ICP-AES

JIN Xian-zhong' ?, CHEN Jian-guo®*, ZHU Li-hui’®, CAO Guo-zhou? , HUANG Ben-li' *
1. Department of Chemistry and the Ministry of Education Key Laboratory of Analytical Sciences, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, China

2. Ningbo Entry-Exit Inspection and Quarantine Bureau, Ningbo 315012, China

Abstract Sample preparation was studied, samples were sawn to be sawdust. screened by a 35 mesh sieve, dryed 4-5 h at 105
°C, and its homogeneity was tested by variance analysis. Sample pretreatment methods were investigated with wet decomposi-
tion, dry ashing, high pressure digest (including microwave-assisted closed digestion and steel liner PTFE vessel digestion). Ac-
cording to the comparative results, wet decomposition is fit for testing soluble copper, chromium and arsenic. Dry ashing and
high pressure digest are fit for testing total copper, chromium and arsenic, but arsenic is easy to lose in dry ashing. Acidity
effect and matrix effect were discussed. A method was proposed for the determination of total copper, chromium and arsenic in
wood and its products by high pressure digest-ICP-AES. The detection limit of copper, chromium and arsenic was 1. 2, 0. 2 and
7.1 mg « kg ', respectively, RSDs were in the range of 0. 2%-1. 5%, and recoveries were between 92% and 106%. Using this
method, more reasonable results will be given for controlling toxic substances from wood and its products and their wastes. This

method has been applied to practical sample analysis.

Keywords Inductively coupled plasma atomic emission spectrometry; Homogeneity; Digestion; Wood; Copper; Chromium;

Arsenic
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