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The QSBR (quantitative -structure biodegradation relationship) study about the aerobic bicdegradation of phenols.
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Abstract - 11 kinds of puy:m.ut‘.ucmical paraimeteis o

software SPSS and the method of regression analysis, the QSBR study was made for three groups of biodegraeation
data(logk),, BOD, CO,). The results find that Eyy .. TSA, Mw, & Hp, pand 'X can well correlate with the rate or degree of

phenols biodegradation. On this basis, preliminary analysis of phenols biodegradation mechanism holds that electronic
parameters and steric parameters were dominant factors governing the biodegradability of phenols; and the effect of & H,

of compounds on the final biodegradation products shouldn’ t be ignored.
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Table 1 The QSBR models of phenols
Jifd QSBR Y N r R F P
1 logKy ==11.995 + 0.493 Ejumo 8 0.830 0.698 13.287 0.011
2 logKy ==7.792 + 0.473 Elumo—1.057 'x 8 0.966 0.934 35.346 0.001
3 logKy =—8.080 + 0.446 Ejym,—0.028 TSA 8 0.935 0.873 17.255 0.006
4 BOD = 1.959-0.013 AH-0.012 TSA 7 0.943 0.889 15.984 0.01
5 CO2 =24.239-0.115 AH=0.179 Mw + 1.399 p 32 0.847 0.718 23.794 0
6 CO:2 =25.093-0.133 AH;-0.188 Mw + 1.476 n 28 0932 0.869 53.221 0
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Table 2 Comparation between observed and calculated (Equation 2,Equation 3) logK), values

ety logKo I Eyne TsA ' E 2 ME 3
logk,Filli{e W%k logKpFlMIfY ¥R
A -11.16 0.39 116.48 3.394 -11.19 0.03 -11.14 -0.02
of B By -11.33 043 137.39 3.788 -11.59 0.26 -11.71 0.38
o AL -12.70 031 153.81 4.326 -12.22 —0.48 -12.22 -0.48
Sy -11.77 0.10 131.83 3.780 -11.74 -0.03 -11.70 -0.07
f 5 -11.80 0.02 143.05 3.780 -11.78 -0.02 -12.04 0.24
Af Z IR oy -12.51 -0.38 164.38 4353 -12.57 0.06 ~12.81 0.30
X L -13.82 -4.12 143.64 3.788 -13.74 -0.08 -13.91 0.09
PORIEE ) -13.00 -1.07 144.25 4,698 -13.26 0.26 -12.56 —0.44
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Table 3 Comparation between observed and calculated
(Equation 4) BOD values

ety BOD=:JIM"™  aH,  TsA BODFI{Y 5k
ES ) 0.85 2224 11648 0.81 0.04
415 Ty 050 2886 137.20 0.63 -0.13

4 044 3637 158.11 047 -0.03
AR 0.86 -59.34  150.62 0.86 0.00
B LB A 0.60 -58.06 171.39 0.59 0.01
| BRCEE A 046 -17.96 146.27 0.38 0.08
<8 0.90 -59.94 15005 0.87 0.03
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Table 4 Comparation between observed and calculated (Equation 5. Equation 6) CO, values

oy COMM  mw Al n R -
CO, Tl AL [ CO, F AL Wik 22
A 18.32 94.113 2225 1.23 11.67 6.65 12.14 6.18
[ 25 = 15.32 126.11  =111.57 0.01 14.48 0.84 16.19 —0.87
e L 9.50 109.13 -23.29 1.27 9.15 0.35 9.50 0.00
[f) 2 R} 10.44 109.13 2404 246 10.90 -0.46 11.36 -0.92
Ay 5.36 128.56 2666  2.40 7.64 -2.28 7.96 -2.60
Sy 7.27 128.56  —29.30 1.48 6.65 0.62 6.95 0.32
fi1] FF 8.76 108.14  —29.83 1.08 9.81 -1.05 10.28 -1.52
f By 9.00 108.14  —29.80 1.34 10.16 -1.16 10.65 -1.65
FORTEENELH] 11.02 139.11 1224 527 8.10 2.92 8.29 2.73
[f) 45— 1} 17.94 110.11 —66.80 121 13.88 4.06 15.02 2.92
2,3- S 2.00 163.00 -31.83 3.01 2.91 -0.91 3.05 -1.05
24- 1.69 163.00 3314  2.16 1.88 -0.19 1.98 -0.29
2,5- 5 2.06 163.00  -33.27 1.15 0.48 1.58 0.50 1.56
34- 1.04 163.00 3447 249 2.50 —1.46 2.64 -1.60
3,5-HURER 14.22 12217 -37.37 137 8.58 5.64 9.07 5.15
2,4- iRy 212 184.11 -8.83 6.21 0.96 -3.08 0.73 -2.85
3-FIE-5- 2 0L Y -0.23 136.19 —43.10 135 6.69 —-6.92
R 12.72 139.11  -15.79 6.35 10.02 2,70 10.35 237
2.4- R 3.01 12217 =36.40 1.04 7.99 -4.98
AW 16.30 11011 —66.31 2.13 15.12 1.18 16.32 -0.02
X2 11.47 110,11 —65.71 0.00 12.07 —0.60 13.09 -1.62
A By 9.42 109.13 2293 2.10 10.27 -0.85 10.68 -1.26
A0y 8.32 108.14  —28.89 0.96 9.53 -1.21 9.97 -1.65
3,5- G 8.92 163.00  -35.38 1.41 1.08 7.84
3,5- R 13.58 124,14 —74.34 1.35 12.44 1.14 13.59 -0.01
6~ HiF AL -2.40 184.10 941 438 -1.52 -0.88 -1.88 -0.52
5 J.Hﬁ L4 R 2.94 13714 2012 1.91 4.67 -1.73 475 —1.81
A ARG ) 4 8.94 139.11  -60.64 2.10 9.24 -0.30 10.06 -1.12
2,6- BT A R -5.07 22035  -59.28 1.41 —6.44 1.37 —6.46 1.39
24,6- ) -2.78 197.45  -38.31 1.08 -5.21 2.43 -5.42 2.64
[¥1) 27 i o, e Py 0.73 139.15  —62.17 1.51 8.57 —7.84
2,6- " HILH) 4.67 122.17  —35.93 1.16 8.11 —3.44 8.57 —3.90
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