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Abstract; The active Al is one of the main factors that suppressing the growth of plant in acid soil, while the determination of soil Al is con—
cerned by many researchers. It is widely used to determination of soil Al with graphite furnace atomic absorption spectrometry, because of its
advantages of requiring less sample content, having higher sensitivity and efficiency and avoiding much more ions interference. The determi—
nation conditions for the soil Al using graphite furnace atomic absorption spectrometry, is generally carried out by the single factor rotation
method with many disadvantages of taking much more work and without taking the impact of interaction of factors into account. In this paper,

both double—factor experiment and orthogonal test, with the significant meaningful for determining Al quickly and accurately because of the

deduction of workload and the representative for the test conditions, were all applied to the aluminum determination and resulted in the opti—

mum wavelength of aluminum 309.3 nm and the lamp current 14 mA, and the optimum conditions were also obtained by the application of
L.s(5°) orthogonal test, as follows: the ashing temperature of 1 400 °C, the ashing holding time of 10 s, the atomization temperature of 2 300 °C, the

atomization holding time of 5 s, the best matrix modifier of NHH,PO, (0.1%), and the best matrix acid of 0.2% nitric acid. Moreover, the de—
tection limit was 1.14 gL, the recoveries was within the range of 93.6%~104.1% and the relative deviation was less than 8% under the

above optimum condition of determination. The determination of soil Al under the optimum condition would not only reduce significantly the

workload but also get the better accuracy and precision. Furthermore the research result provides probably a new idea for obtaining the opti—
mum determination conditions for other metal elements determination with graphite furnace atomic absorption spectrometry.
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[ PE 7] ) o JREF RSOGO F S =X A i 1H
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A BRI E Al B9 FIAT
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308.2 nm A1 257.4 nm %, kTH 2 H1A 7.0.7.5.9 mA
15 mA 5559 ARSI o WU R 3R B S0, 43
EAFPEK: 396.2.309.3.308.2.257.4 nm S A[FATH,
W 7.14.25 mA(fUERBRAT L) A4 20.0 pg- L7
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AR FIAT F I, 5% T8 B R BV AR BRINE 0.7 nm,
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WEgERnzE 1 s,
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R 1 FEIKKFATRREZST 200 pg L' SRAREBRRIIBRILE
Table 1 The absorbance of 20.0 g+ L™ aluminum standard

solution in the different wavelength and lamp current conditions

a[HE b %

(Hrk/mm)  (TH/mA) #E ] BRI EEI #HHE sd
al(308.2) b1(7) 0.061 0.068 0.050 0.060a 0.009
b2(14) 0.075 0.082 0.079 0.079b 0.004
b3(25) 0.123 0.129 0.126 0.126c 0.003
a2(309.3) b1(7) 0.158 0.154 0.155 0.156a 0.002
b2(14) 0.171 0.174 0.175 0.173¢ 0.002
b3(25) 0.168 0.164 0.165 0.166b 0.002
a3(396.2) b1(7) 0.080 0.084 0.085 0.083a 0.003
b2(14) 0.139 0.141 0.143 0.141c 0.002
b3(25) 0.134 0.136 0.135 0.135b 0.001
a4(257.4) b1(7) 0.015 0.009 0.002 0.009a 0.007
b2(14) 0.020 0.016 0.025 0.020b 0.005
b3(25) 0.025 0.022 0.029 0.025¢ 0.004

AR RVNG FRERR AL BRI 2 5 B % (P<0.05)
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Table 2 The temperature controlling procedure of the
graphite furnace

FFAEE RE/C FHESES AREEfEs 8BS E/mL  min

o1 100 5 15 250
T4 2 140 10 15 250
LA B 10 C 250

JEFAL, D 0 E 0
#ik 2700 1 5 250

IR B.C.D.E S HIREREHE THARKF
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A5B5C4D3E2F1 E@'&%{Eaﬁfﬁﬁ(0035) ’ ‘#_‘ZLEXVJ‘%/I\ lz]
R A KW B #1E K1.K2.K3 K4 K5 43 #7115
#, WE AB.C.D.EFEEAKFEDHN 4, 3.1, 2,
3.4, BTSN R 50T, 454 LR
AN R 2R 0oF ST 25 B 5 Ml ) R IR R AR YK R < BLAL
E.F,D.C. Rli@Eid B WAk Bl 554 R
1*4]33C 1D2E3F4o

BRI Z T E 51T, THEE/D,
W LB B, (AR 22 3 BT RE BE A 22, FIT R TR R 3R Y
YEFRTERZ — 1~ B ROARE , XS8RI ERRT LR A5 22
SIHTINCASRSE . XF3R 4 HEAT I 2T IS R ILER 5.
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Table 3 The different factors and relevant reference levels

HE K1 KFE2 K3 K 4 KFE5
A FARBGHE K MgNO;(0.1%) K:Cr:0,(0.02%) NH.H,P0,(0.1%) IR AR (2% )
B: IR ALIRSE/C 1 000 1200 1 400 1 600 1 800
C: JRALIR B AR B] /s 10 15 20 25 30
D: R FILIREE/C 2 200 2300 2 400 2 500 2 600
E: R IR B (R sat /s 1 3 5 7 9
F. AR 0.2% 4R 0.5%fHmk 1%R1R 3R S%THIR
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Table 4 The Las(5°) orthogonal scheme and determination results
03282 A B C D E F X1 X2 X3 HIE(Abs) Sd RSD%
1 1 1 1 1 1 1 0.06 0.091 0.086 0.079 0.016 7 9.21
2 1 2 2 2 2 2 0.197 0.216 0.186 0.175 0.015 2 7.58
3 1 3 3 3 3 3 0.166 0.166 0.167 0.176 0.000 4 0.22
4 1 4 4 4 4 4 0.182 0.170 0.158 0.170 0.012 1 7.12
5 1 5 5 5 5 5 0.109 0.101 0.095 0.102 0.006 9 6.76
6 2 1 2 3 4 5 0.229 0.213 0.224 0.222 0.008 3 3.76
7 2 2 3 4 5 1 0.188 0.187 0.186 0.187 0.001 3 0.70
8 2 3 4 5 1 2 0.158 0.188 0.184 0.177 0.016 1 9.13
9 2 4 5 1 2 3 0.181 0.184 0.184 0.183 0.001 6 0.87
10 2 5 1 2 3 4 0.191 0.204 0.215 0.203 0.012 1 5.97
11 3 1 3 5 2 4 0.222 0.204 0.236 0.221 0.015 7 7.13
12 3 2 4 1 3 5 0.210 0.206 0.201 0.206 0.004 2 2.04
13 3 3 5 2 4 1 0.167 0.170 0.168 0.188 0.001 5 0.91
14 3 4 1 3 5 2 0.116 0.156 0.154 0.142 0.022 6 9.92
15 3 5 2 4 1 3 0.048 0.046 0.045 0.047 0.001 7 3.65
16 4 1 4 2 5 3 0.238 0.238 0.246 0.241 0.004 5 1.85
17 4 2 5 3 1 4 0.218 0.223 0.223 0.221 0.003 1 1.40
18 4 3 1 4 2 5 0.270 0.264 0.261 0.265 0.004 9 1.84
19 4 4 2 5 3 1 0.221 0.225 0.220 0.222 0.002 5 1.14
20 4 5 3 1 4 2 0.073 0.064 0.068 0.068 0.004 7 6.89
21 5 1 5 4 3 2 0.187 0.183 0.186 0.186 0.001 8 0.95
22 5 2 1 5 4 3 0.204 0.216 0.204 0.208 0.006 9 3.32
23 5 3 2 1 5 4 0.203 0.196 0.193 0.197 0.005 3 2.71
24 5 4 3 2 1 5 0.124 0.127 0.129 0.127 0.002 6 2.02
25 5 5 4 3 2 1 0.028 0.033 0.044 0.035 0.008 2 4.41
K1 0.140 0.190 0.179 0.147 0.130 0.142
K2 0.194 0.199 0.173 0.187 0.176 0.150
K3 0.161 0.201 0.156 0.159 0.199 0.171
K4 0.203 0.169 0.166 0.171 0.171 0.202
K5 0.151 0.091 0.176 0.186 0.174 0.184
hER 0.063 0.110 0.024 0.040 0.068 0.060
PR’ 0.056 0.098 0.021 0.036 0.061 0.054

RS Ls(5)ELZZWHFES
Table 5 The variane analysis of the L,s(5°) orthogonal test

SR EEM HEE ¥ F{H P
ASREGHR 00149 4 0.0037 7.0024 0.042 9*
BRALIEEE 00422 4 0.0106 19.836 2 0.006 7**
CIRALER  0.002 1 4 0.000 5
D EFILIEE  0.006 4 4 0.0016 3.0154 0.1552
E JEF4bBtE - 0.0122 4 0.003 57193 0.0599
FE4EmE 00126 4 0.0031 59008 0.0569
W 0.002 1 4 0.000 5
¥l 0.090 4

ERZETE 0.86%~6.3% 1], ¥ 6 /iy HIEFEWRE RN
E 6 K, T EPRMERZE AT bR IR 22, 2P s SR

7. HFERT W, HXIRERZER/NT 8%, Ui 7
A RIFAREEE . ¥ AL S EN 80.0 pg- L AR
WRAES B sh i B 0.20.40.60.80 pg L™ RFHk
2, BENLHINE 3 SebruErh L, ARG R L0 09992,
0.999 8.0.999 5, ##E IUPAC # HFR#LAE , T I &
10 k&= HidH], Frig e 2E Sb 2 0.004 9, TAE R
LAIES K 001291, 4 K=3 0, FEAKHRNY
KSb/S=1.14 pg-L,
24 HEBFHTIR
ZHRTEHERERDHMEREE FRWRE, [
40.0 pg LAl bRy P RIBHIIA Ca (10.0 pg-L™7) Mg
(10.0 pg-L™*).K (10.0 pg-L™).Na (10.0 pg-L™) .Fe
(30.0 wg*L™") Mn(10.0 wg+L").Cu(10.0 pg-L")#FT
FMEFHTRELE . RIMATIE FRTE LSRN
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Table 6 The accuracy for the determination method

T AURME AR/ MUEIME n=3/ AEXHARAEN EIKCR/

Hf pgl! pgel? pg-L ZRSDI% %
1 22.03 10 31.89 231 99.6
2 25.83 20 45.12 430 98.5
3 25.93 30 56.47 0.86 101.0
4 19.49 10 30.70 570 104.1
5 18.29 20 37.86 1.45 98.9
6 20.62 30 47.38 6.30 93.6

RT AEREE

Table 7 The precision of the determination method

wope ORI s e
1 22.03 0.25 2.30
2 25.83 0.48 4.13
3 25.93 0.24 2.10
4 19.49 0.39 3.08
5 18.29 0.96 7.13
6 20.62 0.89 6.08

39.77 pg-L7, MATIE TENE 6 WL RHFHY
{54 41.36 pg L, MHXMRZER 1.65%, MHXHRZER
3.73%. B AR N22 BABX R ZE /N 5%, R
TEASSER 45000 T HAES F A T LI I WK
B AL BIIRE

3 #ig

(DAY FEFRBOERERIE Al R 2SO
BAARKT ERL N5 5 R AR, 38 e PR 3R B AR Sl e
GERT Z5TR HRAER S 3093 nm, STHL14 mA,

(2)i8 i IE AL L8 i fe A KA IR FE R 1 400
C. KA E] R 10 s, IR FALIRE A 2 300 CJR 16
BFEIH 5, BeARRIERSGERR 0.1%0 R — 8%,
FERBAERR N 0.2%85F8

(3)TEB AR E £ 44T J5 36 B s [l e e
93.6%~104.1%Z [] , FE X R EIR 25 7E 0.86%~6.3% 22
B8], KRR A 1.14 pg- L7
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