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13 9 TPH  1.2.3 - - -
3 ( a b ¢ GB/T17138—1997!"%
3 1.2.4 SPSS 19.0
1 10 30m 27
3 ( A B () 2
3 0~10 10~20 2.1 TPH
20 ~30cm 3 27 TPH 1
1.2 TPH 0 ~ 3 508 mg/kg
121 TPH HJ 350—2007"" 306.85 mg/kg ( )500 mg/kg!"!
1.2.2 TPH >
LY/T 1237—1999!"% > > > > >
[11] >

®1 ARZHFTELIE TPH & E(mg/ke)

Table I TPH contents of surface soils in different functional areas
C6 ~C9 C10~Cl14 C15~C28 C29 ~C36
6 0~61 18.17 £ 24.22 ND ND ND ~ 24 ND ~ 38
5 0~26 14.60 + 11.68 ND ND ND ND ~ 26
6 36 ~ 137 80.83 £ 26.11 ND ND ND ~ 82 29 ~ 55
3 220 ~ 382 27433 £71.78 ND ND 86 ~ 167 131 ~215
7 122 ~ 541 314.00 £ 114.86 ND ND 48 ~ 260 74 ~ 240
13 22 ~417 169.46 £ 71.11 ND ND ND ~ 163 22 ~254
9 480 ~ 3 508 1196.56 + 895.09 ND ND ~ 23 241 ~2 180 221 ~1310
5 100 ~ 618 258.40 £ 143.84 ND ND ~ 22 47 ~ 334 53 ~262
5 97 ~ 265 178.40 £ 67.68 ND ND ~ 14 45~ 131 52 ~ 155
3 20~ 117 60.33 +£37.78 ND ND ND ~ 57 20 ~ 60
62 0~3508 306.85 ND ND ~23 ND ~2 180 ND ~ 1310
ND
TPH TPH
Ibadan
(373 mg/kg)! [13] PAHs
TPH 480 ~ 3 508 mg/kg
1 196.56 mg/kg (500 mg/kg)
TPH 122 Lagos (4,161
~ 541 mg/kg 314.00 mg/kg ( )
TPH 3 22 ~ TPH TPH (mg/kg)
417 mg/kg 169.46 mg/kg 220~382 274.33 100~618 258.40
97 ~ 265 178.40
3
TPH {7
3 TPH (mg/kg)
3 (1997 > 0~61 18.17 0~26 14.60 36~
(1999 > (2005 ) 137 80.83 20~117 60.33 TPH
100 mg/kg
TPH 1] PAHs TPH
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2.2 TPH 2 3 2 3
TPH 1 I m TPH Li M
TPH
(I0m  30m) t I m
TPH 10 m (P
0.036<0.05) 30 m (P = 0.043<0.05) TPH
10 m
TPH 30m TPH
(P =0.748>0.05) 3 A B C 3
TPH TPH
600 -
2.3.2 TPH 2
v 3 Zn Cd TPH
%2 400 (Zn r=0956 P<0.01 Cd r=0969 P<
n]% 300 0.01) Pb TPH (r=0.673
= 200 P<0.05) Cu TPH
A~
= Adeleke  Olabisi'™ Fang [
100
Zn Cu Pb Cd
0 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 4 Zn
BAES (m)
Bl1 tETPHRESEREBNXR Zn [21]
Fig. 1 Soil TPH content at different distances from the road 7n [22]
TPH 2 Pb
2 TPH Pb
TPH Pb
TPH TPH Zn Pb
Li U8 TPH
2.3.3 TPH
[19]
TPH 4t (mg/kg)
705 605 505 405 305 205 105 5 TPH 2 3
0 T T T T T T 1
51 —A—A TPH
-o-B 0.977(P<0.01)  0.978
_10f -e—C
E sl (P<0.01) TPH
ool (r=0.756 P<0.05) TPH
Tost (r=-0.165 P>0.05)
30 TPH TPH
35° TPH
2 FELTEHE TPHZE
Fig. 2 Vertical distributions of TPH contents in soil profiles [23]
2.3 TPH TPH
2.3.1 TPH [24-27]

TPH

TPH
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Table 2 Soil physical and chemical properties and microbial quantities
TPH (mg/kg)
(mg/kg) Cu Zn Pb Cd
18.17 £24.22 27.37+1.27 109.39 + 10.78 35.98 +4.32 0.26 +0.08
14.60 + 11.68 34.56 + 6.84 138.94 +17.33 54.15+13.84 0.24 +0.05
274.33 £71.78 86.92 +22.50 299.63 + 85.84 78.81 +13.88 0.46 +0.08
314.00 + 114.86 57.49 +8.89 285.50 +99.83 67.78 +9.39 0.36 +0.05
169.46 + 71.11 43.53 £9.50 148.70 + 30.55 47.43 £ 6.63 0.30 +0.09
80.83 +26.11 36.02 +3.97 158.20 + 48.57 55.42 + 4.94 0.32+0.06
1196.56 + 895.09 78.29 +22.70 820.38 +499.05 106.49 +27.80 0.98 +0.67
258.40 + 143.84 165.71 + 88.19 431.71 + 183.83 113.77 £41.23 0.43 +0.09
178.40 + 67.68 51.67 +7.69 189.49 + 30.95 79.33 +22.10 0.29+0.03
60.33 +37.78 29.25 +5.16 77.47 +19.12 41.92 +6.52 0.14+0.03
(CFU/ g )
(g/ke) (x107) (x10%) (x10°) (x107)
22.56 * 8.56 4.04+1.25 1.00 +0.61 6.01+3.95 4.66 +1.63
18.99 +2.47 6.02 £2.95 1.62 £0.53 6.88 £4.33 6.72 £3.29
36.14 +4.28 6.82+0.96 1.29+0.42 12.65 +2.88 8.09 £ 0.89
37.42 +5.88 8.27+3.15 1.49 £1.05 13.36 + 1.99 9.62 +3.35
23.35+3.37 6.86 £2.97 1.17 £0.51 1523 +8.43 8.40 +3.64
34.17+10.31 4.97+235 1.90 £ 0.91 23.00 +23.26 730 £4.16
57.87 +20.33 38.70 £ 25.00 1.37 £0.46 29.54 4+ 17.43 41.67 +26.61
85.50 £ 13.65 7.02£1.76 3.25+1.04 9.54 4236 8.01 £1.96
52.38 +15.72 6.90 £3.36 1.55+0.33 7.82+1.70 7.70 £3.36
25.26 +6.87 3.96 £ 1.06 3.13£1.12 9.14 £2.68 491 +1.34
#3 L& TPH SE5TIEMRMEXME
Table 3 Correlation matrix between chemical and biological parameters of soil
TPH Cu Zn Pb cd
TPH 1.000
0.576 1.000
Cu 0.336 0.862"  1.000
Zn 0956 0.743" 0.571 1.000
Pb 0.673" 0.942" 0.860™ 0.830" 1.000
cd 0.969"  0.609 0.423 0.971" 0.722" 1.000
0.977"  0.485 0.208 0.914" 0.578 0.944"™ 1.000
-0.165 0.401 0.446 -0.029 0.248 -0.219 -0.205 1.000
0.756" 0.297 0.067 0.676" 0.362 0.765" 0.754" -0.181 1.000
0.978"  0.480 0.202 0.912" 0.572 0.947" 0.999"  —0.206 0.783" 1.000
o P<0.01 P<0.05
TPH TPH
2.4 TPH

TPH
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HHUR (g/ke) Cl4 TPH TPH
85 75 65 55 45 35 25 15 5
0 T T T T T T T 1 TPH ClO ~ C14
5t ig TPH
ol -o-C TPH
5 st
i
E@ 20 3
25+
20l 1) TPH 306.85 mg/kg
35l ( )500 mg/kg
PN > > >
B3 FARTEIEENREE
Fig.3 Vertical distributions of organic matters in soil profiles > > > > > >
TPH
1 196.56 mg/kg
4 C6~C9 Cl0~Cl14 CI5~C28 (C29~ TPH 14.60 mg/kg
C36 c6 ~ C9 TPH
(NSW EPA) TPH C6~C9 TPH TPH
65 mg/kg C10 ~ TPH
C40 TPH 1 000 mg/kg C6~C9 TPH
TPH TPH TPH TPH
1 000 mg/kg
TPH 2) TPH Cu
TPH (1 1 Zn Cd
TPH Pb
C6~C9 TPH C10~
Cl4 TPH TPH
C15 ~ C28
3)
C29 ~ C36 TPH
TPH
TPH Cl15 ~
€28 €29 ~ (36 €6~ 3 508 mg/kg C10 ~ Cl4
Cl10~C14 TPH
TPH TPH
1
TPH
Cl10~C14 TPH
TPH [1] , , , , .
Cl10~Cl4 TPH TPH 1. , 2007, 39 (2):
247-251
[2] , , ) , ,
TPH TPH
TPH [J1. , 2006, 22(3): 54-56
[3] Menzie CA, Potocki BB, Santodonato J. Exposure
TPH tocarcinogenic PAHs in the environment[J]. Environmental
Science & Technology, 1992, 26:1 278-1 284
[4] Adeleke AA, Olabisi JO. Total petroleum hydrocarbons and
TPH C6 ~C9 Cl10 ~ trace heavy metals in roadside soils along the Lagos- Badagry
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Distribution Characteristics of Total Petroleum Hydrocarbons
(TPH) of Urban Greenbelt Soils in Shanghai

DING Zheng'?, LIANG Jing®, FANG Hai-lan>", HAO Guan-jun’

(1 College of Resources and Environment Science, Nanjing Agricultural University, Nanjing 210095, China;
2 Shanghai Institute of Landscape Gardening, Shanghai 200232, China)

Abstract: Some different types of greenbelt soils were selected to research the petroleum hydrocarbons (TPH) in Shanghai.
The results showed that although there were different levels of TPH accumulation, but the overall pollution was not serious. The
TPH contents of greenbelt soils around the outer ring road were highest among all types of greenbelt, the more closer to the road
and the soil surface, the more obvious of TPH accumulation. The main source of pollution about TPH in greenbelt soils may be
automobile exhaust. The TPH content of greenbelt soil had no significant correlation with the organic matter content, Cu content,
fungi quantity, but it had extremely significant correlation with Zn content, Cd content, bacteria quantity and microbial quantity,
and it also had significant correlation with Pb content, actinomycetes quantity. The TPH could act as the sources of carbon and
energy at low concentrations which will stimulate an increase in microbial quantity. In greenbelt soils from Shanghai, the C6 - C9
segment of TPH was below the detection line, the main part was the high carbon segment with less toxicity. But the greenbelt
soils around the outer ring road with heavy traffic and the main vehicles burning diesel, where had highly TPH content and low
carbon segment could be detected, should be getting more attention to the potential contamination and poison of TPH.

Key words: Greenbelt, TPH, Microorganism
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