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A Study of the Method for the Determination of Available
Boron in Forest Soil

PAN Shu-chun

( Chengdu Analytical &Testing Center for Rocks and Mineral Chengdu 610081 China)

Abstract: In this paper studies were mainly made of the soil sample by boiling water extraction for 5 mi-
nutes for the purpose of determination of boron content. The method was used to form a yellow complex by
boron and azomethine in weak acidic solution in order to make a colorimetric determination in the range
of 0 ~10 mg * 10 ml™" by use of the Lambert-Bill law determination method and the sensitivity was
0.0013 mg * ¢cm . The extraction was directly determinated by inductively coupled plasma atomic emis—
sion spectrometry( ICP-AES) the detection limit was 0. 0041 and the variation coefficient was 3.49% .

Comparing the test of soil effective state of national standard substances methods of coefficient of variation
were 4. 24% and 20. 84% . The test results of the ICP-AES were better than those of the colorimetric
method.
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1.1
(1) 722N o
T 420 nm
20 min 0
00.0 %

100% 100. 0.
(2) iCAP — 6300
( Thermo Elemental )
1150 W 27.12 MHz <5 W,
100 remin”
(Ar) 1.4 Lemin ™'

8 s 15 mm,

(Ar) 0.5 Lemin™'

1.2
(1)0.9 gL' : 0.9 ¢
2g 100 mL (

) o 1%
H 0. 04% .
(2)10 g*L™"H : l1gl-
-8 -36- 100 mL
2¢g o
. pH2. 5 .
(3)0.4 mol*L™" 100 mL1 +4
0.04 mL.
(4)0.5 mol*L"™" :5.55 ¢ (
) 100 mL .
(5) ; 231 g
1L 67 gEDTA pH6. 7.
(6) .
1) 0.5720 g 40C
( H,BO,) 1 000 mL
o 100 pg -
2) 5.00 mL 500 mL
. 1 g
3) 0.00 mL-.
0.20 mL.0.40 mL.0.60 mL.0.80 mL.1.00 mL.
2.00 mL.4.00 mL 100 mL
1.3
10.00 ¢ 2.0 mm
150mL 1:2 20
mL 160 C
5 min 4 0.5 mol*L™'
CaCl,
1 mLlI ge.L”'H 10 mL
2mL o 3 ml
4 mL 1h
(420 ~430) nm 1 cm
0.2 pg*

mlL~"'.0.4 pgemL"'.0.6 pgemL '.0.8 pgemL ',
1.0 pgemL™"'.2.0 pgemlL""'.4.0 pgemL™'
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10° 1 000— ;
1
Tab. 1 Boiling Time Test
(107%) 3 min 5 min 7 min 10 min
GBW07412 0.52 0.47 0.49 0.54 0.50
ICP - AES 0.48 0.51 0.50 0.49
GBW07413 0.60 0.52 0.57 0.62 0.44
ICP - AES 0.52 0.64 0.55 0.51
GBW07414 0.34 0.44 0.36 0.40 0.38
ICP - AES 0.30 0.33 0.32 0.29
GBW07415 0.27 0.40 0.30 0.28 0.31
ICP - AES 0.27 0.21 0.26 0.24
GBW07416 0.34 0.20 0.33 0.31 0.47
ICP - AES 0.18 0.34 0.33 0.41
GBW07417 0.28 0.25 0.28 0.47 0.21
ICP - AES 0.19 0.29 0.24 0.22
1 : (3~7) 24 h
min N 24 h
5 min o 3,
2.2 3 ( )
GBWO07412 5.00 g Tab. 3  Filter Test( Colorimetric Method)
10.00 g 20.00 g 3 10 mL. GBW07413 GBW07414 GBW07415
20 mL-40 mL (10°°)  0.52£0.14 0.6+0.12 0.34 £0.17 0.27 +0. 12
(107°) 1.41 0.58 0.53 0.42
ICP — AES 2. ICP-AES  (10°°)  0.46 0.59 0.31 0.27
2
. 3
Tab. 2 Sample Weight Test
GBW07412 GBWO07412  GBW07412
(g 5.00 10. 00 20.00 o
(10°5) 0.52+0.14  0.52£0.14 0.52:0.14 .
(1079) 0.54 0.49 0.48
ICP - AES  (10°9) 0.54 0.53 0.50 2.4
48
2 2:1 he  72h .
4,
10.00 ¢ o 4
2.3

10.00 g 4



3 : 109

2.5 11
11 5.
4
Tab. 4 Stability Test of Landfill Leachate
GBW07412 GBW07413 GBW07414 GBWO07415 GBW07416 GBW07417
48h (1079 0.70 0.91 0.60 0.52 0.45 0.48
ICP - AES 0.53 0.62 0.31 0.29 0.35 0.30
72 h (1079 0.54 0.77 0.47 0.28 0.31 0.47
ICP - AES 0.51 0.64 0.31 0.26 0.38 0.29
(1079 0.52 £0.14 0.60 +0.12 0.34 £0.17 0.27 £0.12 0.34 +0.14 0.28 +0.11
5
Tab. 5 Detection Limit of the Method

(107 (10-°) (%) (107 (1079)

0.0125 0.0125 0.0316 -0.0486 0.0125 0.0316

-0.0486 0.0316 0.0000 0.0125 0.0316 0.0072 0.0296 0. 0888 0. 1184

0.0390 0.0408 0.0410 0.0423 0.0419 0.0402
ICP - AES 0.0379 0.0392 0.0408 0.0382 0.0403 0.0401 0.0014 0.0041 0.0054

5
-6 7
0888(107°) )
Tab. 7  Precision of the Method Determination Boron by
0051 pg/mLo ICP — AES
° ~6
2.6 (1™ (1079 (%)
0.33 0.34 0.36 0.32
( 1) : GBWO07414  0.33 0.31 0.32 0.32 0.33 4.24
0.33 0.35 0.34
6 o
3
6
Tab. 6 Precision of the Method Determination Boron by
Azomethine (1) : )
( =2:1) ICP - AES
((107°) ((107°) (%) ;
0.47 0.44 0.36 0.47 o
GBWO07414 0.26 0.26 0.31 0.36 0.35 20. 84 2
0.29 0.34 0.32 ( ) N N
6 . .
(2) ICP - AES
1 : (
7o ) S1 . : 2000: 235 ~236.
7 2 . M .2

2006: 153 ~157.



