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Abstract: The soil samples were collected from the surface (0-20 c¢m) soil of the long-term fertilizer experiments in black soil areas in
Northeast Location Monitoring Field[ fertilizers and organic fertilizers (NPOM) , no fertilization (NF) ], and indoor culture method was
adopted to study the behaviour of aging of the phenanthrene different size of soil aggregates and its contributing factors of aging source
analysis. The results show that in the beginning of the aging >2 mm aggregate fraction was a priority adsorbent, while last stage of the
aging <0.053 mm aggregate fraction was the preferred adsorbent. In the 120-day aging period, the extraction rate of 0. 25-0. 053 mm
and 0.25-2 mm aggregate fraction had no significant difference. The phenanthrene residual content in undisturbed soil of NPOM
treatment was 31. 13% , while in the NF treatment residual content of undisturbed soil was 27. 73% . Average rates of the phenanthrene
aging in the NPOM and NF treatments was 0. 26% -d "' and 0.23% -d "' The five major influence factors of the combination of content
of the residual phenanthrene based on principal component analysis were analyzed, the results showed that the organic carbon and
specific surface area were the mainly factors combined with residual content of phenanthrene. As a consequence, Long-term application
of fertilizers was in favour of the aging behaviour of phenanthrene, thereby reducing the activity and toxicity of phenanthrene in the
black soil.
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1
Table 1 ~ Characters of different aggregate sizes under long-term fertilization in the black soil of China
/% /m?-g”! /cmol - kg ™! /g-kg ! /g kg ™! /g kg ™!
N(1) — 411.0£5.9 h 29.1+0.5 ¢ 27.34 £0.76 be 5.31+0.16 f 22.03 £0.92
N(2) >2mm 19.90 476.5 4.0 f 24.1x1.2 e 24.19 £0.85 ¢ 4.93+0.12 g 19.26 £0.95
NF  N(3)0.25 ~2mm 54.20 502.9 +5.4 e 23.2+1.0e 24.43 £0.36 d 5.40 £0.24 f 19.03 +0. 54
N(4)0.25 ~0.053mm 10. 90 532.1+5.4 ¢ 28.4+0.7 cd 26.75 +0.58 ¢ 6.64 £0.17 e 20. 11 +0. 66
N(5) <0.053mm 8.80 562.5+1.7 a 18.8 1.1 f 16.64 +0.27 f 3.17+0.18 h 13.48 +0.45
N(6) — 436.9£3.3 ¢ 34.1+0.7 a 33.25+0.44 a 7.82+0.15 b 25.42 +£0.33
N(7) >2mm 21.70 485.1+4.4 ¢ 27.0+0.4d 28.33+£0.53 b 6.89 +0.12d 21.44 £0. 64
NPOM N(8)0.25 ~2mm 59.50 520.2 +5.4 d 27.1+0.8 d 28.16 +0.56 b 7.16 £0.04 ¢ 21.00 +0. 56
N(9)0.25 ~0.053mm 7.60 559.7+9.3 b 31.3+1.1Db 33.03+1.02 a 9.95+0.07 a 23.08 +0.96
N(10) <0.053mm 5.70 577.8 +4.7 a 19.8+1.3 ¢ 17.93 £0.32 e 4.42 +0.11 h 13.51 0. 20
1) 5%
2. 2 ’ ’
1, 2 90% , <0.053 mm
0~120d ; 120 d
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2 1)
Table 2 Correlation analysis between the residual phenanthrene and chemical and physical characters of the black soil aggregate
1.000 0 0.7677" " 0.9543" " 0.6766" 0.6784 " 0.6718"
0.8002" " 1.000 0 -0.6712" 0.8595"" -0.8594"" -0.8584""
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Table 3 Normalization is based on characteristic variables
1 2 3 4 5
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Fig. 6 Application of principal component values for its cluster analysis of different size aggregates of black soil
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