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Fig. 1 Priority evaluation index system of odor pollutants in contaminated sites
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Table 1 = Evaluation index classification and value assignment
RS it {E AR
2 HE i 1 2 4 s BEA
WL (L mgm” >107 1~10? 10%~1 104~107 <10 [23]
fa R R T (mg'kg"-d™) <0.005  0.005~0.05 0.05~0.5 0.5~5 >5 [24]
El=Sene =71l s mgm” <0.001  0.001~0.01 0.01~0.1 0.1~1 >1 [24]
AR () t <10 10%~10° 10°~5x10°  5x10°~10*  >10°* [25]
TR AR [] a <5 5~15 15~30 30~50 >50 [24]
il PRI KT T g L3358 &g LE % [27]
HIANZERE kPa <107 10°~107 10°~10" 107'~10 >10 [23]
R e em’-g”! >10° 500~10° 10>~500 1~10° <1 [24]
R FHHEEL e <107 10°~107? 1072~10™" 107'~1 >1 [24]
Rt (Bl ) d <120 120~150 150~180 180~200  >200 [26]
TIEBIE R cm's”! <10°¢ 107%~10°7° 10°~107* 10%~107  >107 [28]
HHEE KR % >40 30~40 25~30 20~25 <20 [29]
B4 R ake ZSL NG i e kg >20 15~20 10~15 5.0~10 <5 [29]
LU % <40 40~43 43~46 46~50 >50 [29]
H N IKAKAL m >40 20~40 10~20 2~10 <2 [30]
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Table 3 Values of model parameters

S8 4 iy g R S
Hiba b ke
Owater FEAAN SR S AL BUR R R EE =N 035 0.36 030 °  SEMA
Bair ARt )2 LR A AR THHN  0.07 0.08 0.12 SEmE
Lo AT LR T 53 H THMN 00025 0.00426 0.0029 SEM{H
Py TR E kg-dm® 151 1.52 1.58 SEME
0 ety 2 b LA SUAF L TRHN 045 0.08 042 SME
Ly FENE PR GEEIAB TR cm 220 220 300 [41]
ER WA IR w-d! 12 12 20 [41]
n LR AR IR 5 2 YR R L A #0005 0.005 0.005 [41]
L T P I RS AR cm 35 35 35 [41]
T RN S/ YN eS| a 30 30 25 [41]
i) B AT an =X (15) s
HRY = St (15)
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s HRV TG QW XU M JEE , JoRed 5 Coy A LI SRR Ts Je Wy B 70 8, mgke™s Cy
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(17) ) (GB 36600-2018) ) rfv 4 HE 75 J XU G 2 {E AN A A €t e 1 3+ 3835 R B0 & FooR =
W) (HI25.3-2019) "2 HEAR Jr g 4 155 14 148 75 e XU i L 1
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D) FWALE TSR 0 DIENZE By, g L 5 4528, Wik HiRJ2 A 5H#ENJZ B
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Table 4 Judgment matrix D, for layer A and level Bi

Hisz  faFe Bt BEdE i FMAFEAE — B — MR EZ
f& F 1 2 3 3 0.454 8 A= 4.009 8

TR 12 1 2 2 0.263 4 CI=0.003 8 -

R A%
R 13 12 1 1 0.1409 RI=0.89

B4 13 12 1 1 0.140 9 CR=0.003 7<0.1

x5 WFMERNESE

Table 5 The weight value distribution of evaluation indicators

Hir)z TN 2 WERE TR W BN T Wf LA RER;
. L 5 {1 0.236 4 0.062 9 0.149 6
15 YL B 7
T TER
T A feE HUBRPRE T 0.1258 0.079 2 0.1025

EBUES B IRE 0.092 5 0.058 5 0.0755
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HiRZ e EF 95 FEATE WY HABEW ZREIUER,
A A e 0.075 8 0.060 8 0.068 3
TR Al PR HK T 0.042 0 0.084 0 0.063 0
A p ] 0.023 0 0.077 4 0.050 2
M FNZETR 0.092 3 0.056 5 0.074 4
LR 0.049 8 0.060'1 0.0550
- TP -
75 e b R TR R 0.092 3 0.0720 0.082 2
V5 Y AR S BTN o ek 0.028 6 0.061 6 0.045 1
+H95B R 0.058 6 0.076 5 0.067 6
LB 0.036'9 0.056'6 0.046 7
UiEjalc FIHEEIKR 0.022 6 0.068 3 0.0455
A LR R R 0.0139 0.067 1 0.040 5
1R IKIKNE 0.008 8 0.058 4 0.033 6

2) FMALE AR . OEBObH a~c B9 TII5JF B, BOHAFIME, X 15 DI 8 bR AT
WCAEL, ) RS 3 o

1.30 2.94 2.17
0.14 0.07 1.11
0.71 5.21 0.88
20 000 20 000 30 000
49 26 50
2 3 3
12.70 82.71 66.96
x;=| 837 627.62 593.66
0.30 0.23 0.27
1.72 1.45 1.86
0.000 3 0.000 02 0.000 04
28.98 25.16 24.00
4.93 6.00 4.55
0.23 0.44 0.46
1.50 5.67 4.76
QX Il bl [ b A AR B, A 20 [ X
0.00 1.00 0.53
0.07 0.00 1.00
0.00 1.00 0.04
0.00 0.00 1.00
0.96 0.00 1.00
0.00 1.00 1.00
0.00 1.00 0.78
X;=| 1.00 0.14 0.00
1.00 0.00 0.68
0.65 0.00 1.00
1.00 0.05 0.00
1.00 0.23 0.00
0.26 1.00 0.00
0.00 0.91 1.00
0.00 1.00 0.78
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Table 6 List of odor pollutants for case sites
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Table 7 The evaluation indicators of contaminated sites

T FE R HhHa Hi b Hhbec

HENZ HEZ HAfT A Wy B Wy el Wy
ML (L mgm”™ 3x1075~1x10 2~5 3.8x1073~1x10 . 2~4 2x107~7.5 2~5
& FH PR T (mg-kg'-d) ! 3.6x10°~3x10  2~5  2x10°~1.1x102  2~3 2.1x107~2.6  2~4
EBES HIR mg'm> 0.000 3~5 1~5 0:007~31 2~5 0.002~5 2~5
A e el o t 1x10°~1x10° 2-5 2x10%~2%10* 2~5 1x10°~2x10* 25
R TE T AR a 8.0~50 2~5 12~22 2~3 10~34 2~4

Al R HK T — &g 3 &g 3 B 2
TAZETE kPa 27x107~5.7x10%. 2+5  2.7x107~5.7x10> 2~5  3.0x10°~6.6x10  1~5
SRS em’g! 8.9~1.9x10° 1~4/ ©.5x10'~1.6x10°  1~5 8.9~6.8x10° 1~4

Sik =

R H AL TN 1x10°41.1 1~5 1x107°~0.5 1~4 1x10°~1.1 1~5
52 d 1.2x10°~1.8x102  2~4 « 12x10°~1.8x10>  2~4  1.2x10~1.8x10> 2~4

TS FREL cm's™ 3.5%10°° 2 2.0x10°° 3 3.3x107 4

HHEE KR % 24.0 4 252 3 29.0 3

Bitp et AP RT IS AL gkg! 4.6 5 6.0 4 49 5

IR % 45.8 3 437 3 50.5 5

R IKAKAE m 4.8 4 5.7 4 1.5 5

XiF 3 A4~ G245 My e A 39 v SRR S Ye Wy i AT AR SE BE VR AR 2 BTk . BIE 2 RIS, HiBea, bk
b FIHLEE ¢ A 45 50K T GL ) D0 5 BE P 45 4315 BBl 49 R 2.626~3.625, 2.710~3.514 Fi1 2.808~3.672, X
Fb SR TS Ye W 10 S0 B S5 (i, AL AR B a. b, ¢ RSB SN RS (15 =3.5) 1 SR 5 Y
YR b adg 8 FP . HiBR b A 2 Ah . MbB e 8 AN, HARHHmIEE . T H R AR, =&
Hbe, =@k WA ZR /O BEWy . 12- & Ok, RI/KF H . 278, Hb H Rk
T TR A S B o S M ¢ RSB EETEIN AR A Y R e, XS BT RS A R —

3 A~ M) M e S A Yl g O 5 B DA o U2 0 BRR IR — B, i a S b R BN
foEYE L ABREE BEYE . BREEYE; M NS EUR e EE . B bE . TR . BEEYE. 34
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Priority evaluation method of odor pollutants in contaminated sites based on
analytic hierarchy process and entropy weight method: A case study of
pesticide contaminated sites

HU Xinglu'?, XIONG Jie?, ZHANG Chaoyan’, GUO Xiaoxin*, ZHOU Youya® Li Haiming""

1. College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China;
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100012, China

*Corresponding author, E-mail: hm@tust.edu.cn

Abstract An urgent requirement for environmental management of contaminated sites in China’s pesticide and
chemical industries is the risk control of odorous contaminants in soil. In order to screen the priority control odor
pollutants in soil, the evaluation index system of the priority of odor pollutants in contaminated sites was
established based on the systematic quantification and analysis -of the migration, exposure process, and hazard
effect of volatile odor pollutants in soil. The analytic hierarchy process-entropy weight method was used to
determine the comprehensive evaluation weight of the index, and the influencing factors of the priority odor
pollutants were analyzed. Three pesticide case sites was selected for confirmatory evaluation. These results
exhibited that among the four criteria that constitute the second level of the priority ranking index system of odor
pollutants in sites, the influence degree from high to low was harmfulness, migration, protection and exposure.
The subjective and objective comprehensive weights of the 15 elements in the third level ranged from 0.033 6 to
0.149 6, and the weight of the olfactory threshold was the highest. The priority evaluation grade of odor
pollutants in the case sites based on the analytic hierarchy process-entropy weight method was consistent with
the grade of odor activity value and health risk impact assessment based on the measured data. This research can
provide a reference for the screening of priority control of odor pollutants in odor pollution sites.

Keywords contaminated site; odor pollutants; analytic hierarchy process; entropy weight method; priority

evaluation
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