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Abstract: To simplify the determination and prediction of K, K, and BCF of polycyclic aromatic hydrocarbons
( PAHs) the correlations of activity parameters with retention index ( I) and benzene ring number ( N) were ana—
1gK,, 1gBCF and binary lin—
IgBCF were established respectively. Results showed that a
lgBCF. The established equations could

lyzed in this paper. Unary linear regression equations including I (or N) with IgK -

ear regression equations of I and N with 1gK = 1gK

ow

clear linear relationship was observed between I (or N) and IgK  1gK

ow
accurately predict the three active parameters and the linear regression equation of 1 showed a higher predicting a—

bility. The correlation coefficients of binary linear regression equation of I and N with 1gK_ 1gK  1gBCF were an—

ow

alyzed with t-test which revealed that the partial regression coefficient of variable N had no statistic significance. It

was demonstrated that 1gK , 1gK  and lgBCF of PAHs could be well predicted based on the linear prediction model

ow

of I providing a simple method for predicting the activity parameters of PAHs compounds.
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water partition coefficient ( K, ) ; bioconcentration factor ( BCF) ; retention index( I)

( polycyclic aromatic hydrocarbons ) P
PAHs) 2 2 PAHs .
PAHs
1
PAHs DNA N PAHs
2 2 000 1 ( Materials and methods)
500 11
200 3 40% :GCOHA CR2AX
PAHs ( ) o
4 . ~ ~ ~ ~ ~ ~ ~ b
PAHs N k N N ah
( organic carbon
adsorption constant in soil K, ) . / Dr. Ehrenstorfer °
( octanol water partition coefficient K, ) i i
2.1 I
( bioconcentration factor BCF) K,. (1
" PAHs (1) 20
B CF ; 270 C;
s K ov4o1; FID; N, 30
’ mLemin~"; H, 35 mLemin";
ow N . . -1
( RP-HPLC) BCF 400 mL*min .
PAHs
o ’ PAHs
PAHs X, (1)
’ K PAHs T .
- C K BeE e 1=100 Z+(lgX, —1gX,) /(1gX,., - 1gX,)
oc ow ( 1)
X L 1 +1
’ X, <X; <Xz, o
1.2.2
K. ..K,  BCF
o 0us SPSS( statistical package for the social sci—
° ence) 13.0
( retention index T)
- )
1o 2 ( Results)

2.1 PAHs
11 PAHs
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1 PAHs

Table 1 ~ Active parameters and retention indexes of PAHs

1 leK,, lgK,, 1gBCF
1 1254 2 2,97 3.29 2.62
2 1645 3 3.86 - - - -
3 1836 3 4.15 4.45 3.67
4 1846 3 4.15 4.45 3.67
5 2092 4 4.58 4.90 4.08
6 2139 4 4.52 4.90 4.08
7 2526 4 5.20 5.61 4.72
8 b 279 5 5.74 6.06 5.15
9 k 2802 5 5.74 6.06 5.15
10 a 2870 5 5.74 6.06 5.15
11 ah 3138 5 6.52 6.84 5.84
HgK, . 1gK,, 1gBCF 8 IgK, - 1gK,,  1gBCF
N /
1 N PAHs o
2.2 PAHs I
2.2.1 PAHs I
I IgK, .~ IgK,,
1gBCF 2 °
t I .2 3
t to.05(9) = 2. 262 3
t
I 1gK,.~1gK,, ~1gB-
CF 3 R
Ry 059y =0. 602 I 1gK,.
1gK,, ~1gBCF 3 o
SE
SE °
2 I PAHs
3

Table 2 Linear correlation between 1 values

and three active parameters of PAHs

2.2.2 PAHs I
1 .2 3
11 PAHs 3
3 . 1 .2 3
(lel
) 0.17.0.06  0.05
( Re% ) 1.77% 1.20% 1.23% -
3 I PAHs
1gK, .1gK,, IgBCF

Table 3 Error analysis for estimated values of

IgK,. 1gK,, and lgBCF of PAHs based on I values

IgK,, IgK,, 1gBCF

Y e Re% Y e Re% Y e Re%

SE t
R
1 lgK,. lgK, =1.743E-31+0.8810.996 11 0.10431.556
2 1gK,, lgK,, =1.693E -31+1.496 0.997 10 0.08935.412

3 1gBCF IgBCF =1.619E -31+0.6410.995

10 0.07538.051

it

t

t

o

1 3.07 0.10 3.31 3.35 -0.061.90 2.67 -0.051.98
2 3.75 -0.11 2.89 — — — — — —
3 4.08 -0.07 1.65 4.39 0.06 1.45 3.61 0.06 1.53
4 4.10 -0.051.24 4.40 0.05 1.05 3.63 0.04 1.09
5 4.53 -0.051.18 4.84 0.06 1.23 4.03 0.05 1.28
6 4.61 0.09 1.97 4.92 0.02 0.47 4.11 -0.02 0.59
7 5.28 0.08 1.61 5.61 0.00 0.00 4.73 -0.010.22
8 5.75 0.01 0.17 6.09 -0.030.48 5.17 -0.02 0.34
9 5.76 0.02 0.35 6.10 -0.04 0.66 5.18 -0.03 0.53
10 5.88 0.14 2.50 6.22 -0.162.65 5.29 -0.14 2.66
11 6.35 -1.172.63 6.70 0.14 2.10 5.72 0.12 2.04
— 0.17* 1.77 — 0.06* 1.20 — 0.05* 1.23
e ; Re% ;
* 11 PAHSs e .
2.3 PAHs (N )
2.3.1 PAHs N
N IgK,.~ IgK,,
IgBCF 4 B
t 4 .5 6
t to.0509) = 2. 262 3
3 R
Ry 059y = 0. 602 N
IgK, . 1gK,, 1gBCF
0 2 4 .5 6
R t 1 .2 3



110 7
4 N PAHs o | N
3 3
Table 4 Linear correlation between N values
and three active parameters of PAHs .
2.4 PAHs I N
SE t
R
4 1gK, 1gK, =0.960N+1.081 0.958 11 0.317 9.997 N
5 15K, 15K, =0.954N+1.446 0.954 10 0.334 9.045 16K 1K 1gBCF
6 I1gBCF 1gBCF=0.87IN +0.929 0.956 10 0.299 9.217 PAT . N LK
S e
2 1gK,, 1gBCF
6 o
2.3.2 PAHs N
(p>0.05) .
M 6 Re% IgK,. 1gK,,
3 > 1gBCF  Re% 1.75%1.16% 1.16%( 6
4 5 6 lel ) 7 g 9
0.24.0.25 0.22 Re% L 6 ¢
4.69% 4.62% 4.91%. 3 o N
5 . 0.05(8) =4 .
1 .2 3
4 5 6 o
455 6 6 I N PAHs
K,.-K,, BCF. 3
5 N PAHs 12K, - Table 6 Linear correlation between I N values
IgK,, IgBCF

Table 5 Error analysis for estimated values of 1gK

IgK,, and 1gBCF of PAHs based on N values

oc

and three active parameters of PAHs

4 SN

IgK,. IgK,,, 1gBCF

Y e Re% Y e Re% Y e Re%

1 3.00 -0.031.04 3.35 -0.061.95 2.52 -0.051.95
2 3.96 -0.102.61 — — — — — —
3 3.96 0.19 4.56 4.31 0.14 3.19 3.44 0.13 3.49
4 3.96 0.19 4.56 4.31 0.14 3.19 3.44 0.13 3.49
5 4.92 -0.347.44 5.26 -0.367.39 4.36 -0.338.16
6 4.92 -0.408.87 5.26 -0.367.39 4.36 -0.338.16
7 4.92 0.28 5.37 5.26 0.35 6.20 4.36 0.31 6.50
8 5.88 -0.142.46 6.22 -0.162.57 5.28 -0.13 2.60
9 5.88 -0.142.46 6.22 -0.162.57 5.28 -0.13 2.60
10 5.88 -0.142.46 6.22 -0.162.57 5.28 -0.13 2.60
11 5.88 0.64 9.80 6.22 0.62 9.12 5.28 0.56 9.52

— 0.24*% 4.69 — 0.25*% 4.62 — 0.22*% 4.91

3.
PAHs

R
7 1gK,.lgK,, =1.853E-31-6. 500E-2N +0.8860. 996 11 8.255-0.506
8 1gK, lgK,, =1.953E314.037EAN +1.1270.997 10 10.2230. 967

9 IgBCEgBCF =1.754E-317.820E2N +196. 18D. 998 10 10.6850. 850

oty I N t t
3 ( Discussion)
PAHs IgK, ~ 1gK,,
IgBCF I N
I
0.996.0.997  0.995 N
0.958.0.954 0.
956
° t
I
N I N
t N
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