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Organic matter in forest soils determined with spectrophotometry and

optimized by orthogonal testing
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Abstract: To rapidly and accurately measure organic matter in forest soils, organic matter from standard soil
material was oxidized by potassium dichromate with external heating conditions, Cr (V) was reduced to Cr
(Il), absorbance of Cr (Ill') was determined by spectrophotometry, and the rate of organic matter was quanti-
fied by comparison with a standard curve. Orthogonal testing with digestion temperature, digestion time, and
sulfuric acid amount, was utilized and the effects on the determination results were investigated. Results showed
that for organic matter digestion in soils, the optimal digestion temperature was 135 °C, the digestion time was
60 min, and the amount of sulfuric acid was 6 mL. The determined mass fractions of organic matter in the soil
were in agreement with the certified ones with a relative standard deviation (RSD) (n = 6) of 1.3%, a relative
error of —0.6%, a recovery rate range of 95.2%-98.6%, and a method detection limit (MDL) of 0.5 mg-g™.
Based on the ¢ test, all results determined with this novel method were not significantly different from the stan-
dard forestry method. This investigation method was simple, accurate, and could meet the requirements for ex-
tensive application when determining organic matter in forest soils. [Ch, 7 tab. 11 ref.]
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Table 1 Color stability test

" Wt T Wt
PRUER SR R R PRUER I b S
1 0.202 0.108 8 0.201 0.107
3 0.202 0.109 24 0.200 0.106
5 0.201 0.108
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Table 2 Results of orthogonal test and range analysis

B2 5K - KR 5K -
e e Cammm o ||lamn BumA  Com
AVfREE/C (mg-g™) A IR E/C o (mg-g™)
[B]/min mL [B] /min 1 /ml
1 125 40 5 22 8 145 50 5 1.9
2 125 50 6 1.0 9 145 60 6 0.2
3 125 60 7 0.7 k, 1300 0.967 1.433
4 135 40 6 0.1 ks 0.567 1.433 0.433
5 135 50 7 1.4 ks 0.900 0367 0.900
6 135 60 5 0.2 R 0.733 1.067 1.000
7 145 40 7 0.6
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Table 6  F test for the determination of organic matter in the L, sample (equal variances assumed)

TiH I/ (mg-g™) Y PRI FI i1 FH P(T<u) 8 F RIS
KR 8.2 0.046 7 6 5 1.166 7 0.434 9 5.050 3
536G R 8.0 0.040 0 6 5

K7 LERENRVIESER BB (MEREFTERR)

Table 7 ¢ test for the determination of organic matter in the L, sample (equal variances assumed)

i/ BT P(T<t) tHRIG P(T<D) ¢ WRIG
5 H JiE WME &I A
0 (mg-g") ‘ TR e R 7 W "
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