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Comparison of Bioremediation of Polycyclic Aromatic Hydrocarbons ( PAHs)

Contaminated Soil by Composting in the Spring and Winter
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Abstract:In this study lab-scale bioremediation experiments of soil contaminated by polycyclic aromatic hydrocarbon (PAHs) with
aerated composting were compared in the Spring and Winter. Results showed that PAHs degradation rate in the winter was higher than
that in the spring and the total PAHs degradation rates were over 70% for both Pile 1 (the dry weight ratio of soil swine manure and
sawdust as 1:1:1) and Pile 2 (the dry weight ratio of soil swine manure and sawdust as 1: 3: 1) but the PAHs degradation rate of Pile
1 as 74.61% was higher than that of Pile 2 the degradation rates of low middle high benzene—ring types PAHs were 66.46%
79.12% 75.88% respectively. After composting most of kinds of PAHs contents in soil were less than 1 000 wg/kg (dry weight)
except BbF for example BbF contents of these two piles in the Spring 25000 wg/kg and 20 000 wg/kg respectively were much
higher than those in the winter experiments both less than 5 000 wg/kg. The first reaction order model was used to simulate degradation
of PAHs during composting and results showed that the model was fitted better in winter (R* >0. 6) than in spring and the half-ife of
PAHs degradation in winter was about 13 d.
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1 (PAHs) /ngekg ™!
Table 1 Concentrations of PAHs contaminated soil in a coke plant of Beijing/pg*kg ™'
PAH
1 2 3 4 5
(Nap) 234 661 3159 482 11 862
(Acy) 137 494 1189 433 22 080
-3 ) (Ace) 42 36 983 37 3062
(F1) 172 222 797 198 21 464
(Phe) 2968 622 1518 453 19 811
(An) 575 27 242 20 13313
(Flu) 1552 127 189 62 30 847
(Pyr) 1008 176 213 49 24316
a  (BaA) 546 111 126 47 40 330
4~5 ) Jiii (Chr) 388 58 66 32 18 396
b (BbF) 833 239 256 142 32 006
k (BkF) 162 52 48 31 19 879
a  (BaP) 342 156 108 71 49 380
123<d (lnp) 931 365 288 192 107 478
(6 ) a h (DBA) 263 112 109 58 30903
ghi (BgP) 541 222 241 115 58279
PAH 10 694 3680 9530 2422 503 406
2. D
Table 2 Characteristics of raw materials in the Spring and Winter experiments
/kgem ~* 1% pH /nSecm ! 1% PAHs x 10° /pg+kg ™'
204.21 78.05 7.49 1024 91. 64 —
928 10.78 7.96 213 5.80 —
171 42.98 4.98 200 — —
1 250. 00 58.35 7.67 406 48.12 6.83
2 296. 80 63. 14 7.73 697 58.12 4.73
1 244 50. 05 7.12 270 53.81 5.01
2 284 52. 64 7.61 400 65. 05 3.42
1) ;PAHs
280C  250C Scan SIM
16 . Guerin
70% ~100% . 12
" 42C 30°C.
2.2 PAH
2.1 2.2.1
2 20 ~ 3 3 1 16
30°C 20 ~45%C PAHs 28.61% PAHs
25°C ; -1~ 50% ~80% PAHs
3°C 15 ~25%C 50% ~15% PAHs 10% ~30% ;
10 ~20C RN 2 16  PAHs 1
2 2 1 2 16 PAHs 23.06%
PAHs 30% ~70% ; PAHs
(50% ~10%): PAHs
45C PAHs (0 ~40%). PAHs
; > > Lei *

PAHs 2 .3
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Fig.2  Profiles of pile temperature in the Spring and the Winter experiments
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4 .5 L6 1:3:1
1 PAHs PAHs
>70% ( 3) 16  PAHs PAHs 1 x 10°
60% ( 3) 1 PAHs  pg/ks;
2 1 N PAHs
PAHs 2 PAHs 1 x10°ng/kg( 5).
2 PAHs 2.4 % b (  3.6x
10° ~6 x 10° pg/kg 10" wg/kg) PAHs
PAHs 144700 pg/kg. 4 >1.9 x 10" pg/kg
PAHs 3 x10° pg/kg.
2.2.2 PAHS
4 PAHs Iugokg ™!
Table 4  Concentrations of PAHs in the tests in the Spring and the Winter in the beginning of experiments/pg*kg ™'
1 823.37 1141.17 123.18 1132.21 1588.94 160. 56 1825.48 1245.80
2 355.18 756.52 147.16 620. 17 1436.20 71.78 1 448.99 878. 81
1 2695.53 218.93 8229.72 3299.48 1469.39 188.07 1.340.75 942.22
2 2099. 88 144.98 7061.82 2 940. 05 1232.99 113.06 1015.30 692. 49
, b k
? T ? 1 2 3-<d a h g hi
1 3096. 87 1380.71 35552.50 2780. 85 1251.93 6433.92 6970. 11 2748.08
2 1977.20 889. 19 21525.25 1814.20 1091.23 6 891. 68 5541.40 1.804.08
1 2572.85 829. 49 19 167. 16 1502.07 1041.82 4263.52 949. 96 1332.89
2 1475.85 507. 80 11 388.53 896. 97 448. 47 3091. 56 309.75 751.89
5 PAHs /ngekg ™!
Table 5 Concentrations of PAHs in the tests in the Spring and the Winter in the end of experiments/pgekg ™'
1 381. 64 391. 08 26.43 276.22 537.65 47.59 895. 62 624.30
2 253.56 302. 65 28.36 279.71 612. 64 40.57 765.74 523.95
1 581.12 32.45 1976. 31 878.59 346. 94 23.75 257.97 176. 65
2 878. 64 52.85 2764.31 1199.12 467.79 35.68 346. 80 242. 47
. b k
4 i a 12 3-d a h g hi
1 1 846.21 864.70 25985. 06 2119. 64 1 053. 62 5752.11 6 024. 06 1902. 01
2 1401.59 654. 16 19 182. 64 1484.07 699. 11 4209.92 4649.42 1265.25
1 364. 54 132. 88 3022.30 238.51 130. 87 948. 36 131.73 219.49
2 499. 24 175. 49 3949.27 304. 58 200. 28 1164.72 159.92 260. 01
PAHs 48730 pg/kg 36350 pg/kg  PAHs
a 3 28.61%  23.06%
mg/kg " PAHs ;@ 1 2
PAHs 12700 wg/kg 9460 pg/kg
PAHs 20 000 wg/kg PAHs 74.61%  72.31%
PAHs 200 000 wg/kg *
16 PAHs N PAHs
1 x 10" pg/kg * . 3 16  PAHs 90%  80%
PAHs @ PAHs N PAHs
1 2 PAHs
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Table 6  Kinetic parameters of the first reaction order model of PAHs degradation in soil by composting
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