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Humus Composition of Petroleum Hydrocarbon-Contaminated Soil

FENG Jun, TANG Li-na, ZHANG Jin-jing, DOU Sen
(College of Resource and Environmental Science, Jilin Agricultural University, Changchun 130118, China)

Abstract: An abandoned petroleum well which had been exploited for about twenty years in Songyuan city of Jilin Province; China, was
selected to study the compositions and characteristics of soil humus using revised humus composition method and Simon-Kumada method. Soil
samples were collected at 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5 and 10.5 m apart from the well head. Results show that the petroleum
contents increase from 0.08 g/kg (10.5 m to the well head) to 153.3 g/kg (0.5 m to the well head). With the increase in petroleum content,
the contents of soil organic carbon and water soluble organic carbon increase; for total soil humus, the contents of extractable humus (HE) and
humic acid (HA) decrease whereas that of humin (HM) increase: the percentage of HA/HE (PQ 72.0%-8.05% ) decrease and HM/HE ratio
(31.4-76.7) increase; for different combined humus, the contents of loosely combined humus (HID and stably combined humus (HID have a
decrease tendency while that of tightly combined humus (HIID increase: the HI/HII ratio (0.19-0.39) shows an increase tendency, whereas
HI/HIII ratio (0.032-0.003) and HII/HII ratio (0.096-0.009) decrease; the PQs of HI (3.21%-1.42% ) and HII (58.1%-35.5%) also
decrease; and the range of PQ change is less in HI than in HII; the color coefficient ( Alogk) of water soluble organic matter ( WSOM)
decreases, whereas no obvious change for HA. The above results indicate that petroleum hydrocarbon promotes the formation of HM but not
HA. The decrease in HA is mainly due to the restraining effect of petroleum hydrocarbon on the formation of stably combined HA. Petroleum
hydrocarbon leads molecular structure of WSOM more complex but no effect on molecular structure of HA.
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Fig.1 Alogk of WSOM in petroleum hydrocarbon-contaminated soil
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Table 1 Content of total soil humus in petroleum hydrocarbon-contaminated soil/g*kg ™"

PHES /m EEAE R RIEANER RN TRBUBE SR IR LRk e
0.5 153.3+3.26 200.4 +2.59 2.45(1.22%)  2.71 (1.35%)  0.85(0.42%)  1.86(0.93%)  195.2 (97.4%)
1.5 148.4+0.28 198.7 +1.08 2.49 (1.25%) 3.10(1.56%)  1.15(0.58%) 1.96 (0.99%) 193.1 (97.2%)
2.5 132.6 +4.20 167.7+0.09 2.52 (1.50%)  3.28 (1.96%)  1.64 (0.98%)  1.64 (0.98%) 161.9 (96.5%)
3.5 129.2+1.23 167.5+2.73 2.23(1.33%)  3.30 (1.97%)  2.10 (1.25%)  1.20 (0.72%)  162.0 (96.7%
4.5 82.3 +1.02 136.3 +4.35 1.59 (1.17%)  3.53(2.59%) 2.40 (1.76%) 1.13(0.83%) 131.2 (96.3%)
5.5 50.5 +0.31 100.4 +4.35 1.49 (1.48%)  4.67 (4.65%)  3.00(2.99%) 1.67 (1.66%) 94.2 (93.8%)
6.5 14.3 £0.52 67.5 £2.77 0.92 (1.36%)  4.94 (7.32%)  3.79 (5.61%) 1.15 (1.70%) 61.6 (91.3%)
7.5 5.62 £0.12 51.4 £1.82 0.49 (0.95%) 5.42 (10.5%) 4.04 (7.86%)  1.38 (2.68%)  45.5 (88.5%)

10.5 0.08 +0.00 40.2 +1.50 0.31 €0.77%) 4.41 (11.0%) 2.84 (7.06%) 1.57 (3.91%) 35.5 (88.3%)
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Fig.2  Composition of total soil humus in petroleum

hydrocarbon-contaminated soil
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Table 2 Content of different combined humus in petroleum hydrocarbon-contaminated soil/g*kg ™"
B _ *Z\?Eﬁ‘?‘s)’%fﬁﬂ)lﬁ ‘ _ ﬁ?ﬁﬁ@ﬁ%’?ﬁ)ﬁ ‘ %é’ﬁ%?{‘\ﬁ
A SRR 5 5 BHOR [EEEYS AU SR B IR =R JE5E
0.5 0.63 (0.31%) 0.01 €0.00% ) 0.62 (0.31%) 1.83 (0.91%) 0.65 (0.32%) 1.18 (0.59%)  195.5 (97.5%)
1.5 0.86 (0.43%) 0.02 (0.01% 0.84 (0.42%) 2.23 (1.12%) 0.84 (0.42%) 1.39 (0.70%>  193.1 (97.2%)
2.5 0.95 (0.57%) 0.03 (0.02%) 0.92 (0.55%) 3.06 (1.82%) 1.41 €0.84%) 1.65 (0.98%)  161.2 (96.1%)
3.5 0.99 (0.59%) 0.02 €(0.01%) 0.97 (0.58%) 2.92 (1.74%) 1.47 (0.88%) 1.46 (0.87%)  161.4 (96.3%)
4.5 0.75 (0.55%) 0.02 €(0.01%) 0.74 €0.54%) 2.03 (1.49%) 0.93 (0.68%) 1.10 (0.81%)  131.9 (96.8%)
5.5 0.88 (0.88% ) 0.02 (0.02%) 0.86 (0.86%) 3.46 (3.45%) 1.64 (1.63%) 1.81 (1.80%) 94.6 (94.2%)
6.5 1.11 (1.64%) 0.03 (0.04%) 1.08 (1.60% ) 4.20 (6.22%) 2.44 (3.61%) 1.76 (2.61%) 61.3 (90.8%)
7.5 0.77 (1.50%) 0.02 €(0.04%) 0.76 (1.48%) 4.12 (8.02%) 2.33 (4.53%) 1.79 (3.48%) 46.0 (89.5%)
10.5 1.12 (2.79%) 0.04 (0.10%) 1.08 (2.69% ) 3.39 (8.43%) 1.91 (4.75%) 1.48 (3.68%) 35.4 (88.0%)
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Fig.3  Relative proportion of different combined humus in petroleum

hydrocarbon-contaminated soil
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