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Analysis and pollution evaluation of odorous components in ambient
air of transfer station of municipal solid waste

LU Huijie™"
( Beijing Municipal Institute of City Management, Beijing Key Laboratory of Municipal Solid Wastes

Testing Analysis and Evaluation, Beijing, 100028, China)

Abstract; To investigate characteristics and pollution levels of odorous substances, ambient air
samples of different_seasons from a large municipal solid waste transfer station in Beijing were
collected. The constituents of the air samples were analyzed by dynamic solid-phase microextraction-
gas chromatography, high-performance liquid chromatography, and cold enrichment-gas
chromatography-mass spectrometry. The concentration of detected odorous substances ranged from
383.6 pg-m  to 2676.4 pg-m~ in collected ambient air samples. Forty-one chemicals were
detected, which were divided into the following eight categories; aromatic hydrocarbons, alkanes,
olefins, sulfides, carbonyls, alcohols, esters, and volatile fatty acids. Based on the detection
frequencies and concentrations, the main odorous substances in each category were given, such as,

aromatic hydrocarbons: benzene, toluene, and m-paraxylene; alkanes; 2-methyl-butane, propane,
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and pentane; olefins: limonene; sulfides; hydrogen sulfide and dimethyl disulfide; alcohols:
ethanol ; esters: ethyl acetate; carbonyls; butyraldehyde and 2-butanone; volatile fatty acids: acetic
acid and propionic acid. In addition, the total and theoretical concentrations of odorous substances at
different sampling times showed obvious seasonal variations, with the highest values of
2273.8 pg-m™ and 132.1 found in summer, respectively. Therefore, temperature was a key factor
affecting the release of odorous substances. Using a comprehensive scoring method to evaluate their
effect on the pollution levels, the top ten odorous substances were hydrogen sulfide, butyl aldehyde,
dimethyl disulfide, acetic acid, propionic acid, toluene, styrene, m/p-dimethylbenzene, limonene,
and butyl acetate. These ten substances could be used as typical odorous substances found in ambient
air of municipal solid waste transfer stations.

Keywords : municipal solid waste transfer station, ambient air, odor, component analysis, pollution

evaluation.
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RGP F G R Y BRI B A MR A, 1 ELS SR o Yt i 2 h 2Rl R FOE 1
A US> AT R0 ) A 0 S 3 0l 0 S5 Y FA AR Il T (PRS2 4 P T L
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1 #BS 7 ( Materials and methods)

1.1 FEARAE

FEARMFGE Y, RAE RIS SRR ot 1A b B KR AR 06 by 0 A 38 ity | 428 i 2 2 52 0T S5 35 1
i 43, Ui o0 Je B SRRtz B AEHE T A6 R sl iz 2] S 37 3B 92 6 42 3 1) o5 b TRT R 29 R 10000 m*, H 4k
FHRE S 2000 Wi, AE AL 2 73 T3

BERREE T BN AR I HE (S5 [E ENTECH 28 7], SRFEREZ o ik e Al 0 1 Ab B ) SR 45 5632
2SS RAEZ AT Entech 3100 §E PE R G0 VeI HSHE 6 WK, I ELAS 28 250 Pa LLF ESERAE,
SKRERFIA] A 10 min, 32 RFEF H N 200 mL-min™' SFXF 1  BIZA0A PR3 HT , 7 BB SR AR IR 2R K
FES BT TR 2, 4- R SE R I SRAEAE SR A — e IR 25 AURE .

B B T AR TC A BUHE SRR A5 O T SR e B i S 25 A L,
BEANFEAE Sl R — A TCL SRR (475 Y TR 2 BESCHR [ 16] , 78 TR ZUHEROR A T K % & 4 AR IR
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KRR ERUAIEE 1 SIS ER TS Y IR 2 10 m Ab BARCREEE RN . 7E 2018 4E 1—12
B 1R EEA RIS UCREE 3 A RFE S RAER ] 55124 :10:00 am ,2:00 pm F1 6:00 pm, #
3 AN BLRE 5 A SR KM B A 2 R s M B B 4 AN [ SRR A8 B i B e KMk B A g 5 ) — IR
(A0 SR B ) A BT B 44 12 NRESR ] M1—M12 3R,
1.2 ST

FEAEF Y 35 R VR 7 2 R FH Bl 285 R AR A B - SO B i e, BRI 72 2 BEOSCRR [ 17 ]
VB A T 0 D R 37 ) TR A 2 IR A 2 — i, ot PRV S A SR AE 2R I — 2 AR FR g SRR
7 Fsf Xof 2 BRI 5 — i A AR SO () 5 oK A AT AR R O B 22 R 10 b A b, 3 o <O 335
A MBI ZE U 19 VFAs 3% &L 23 A R BE FID G 0 &% A0 (5 3% 4 HP - INNOWAX (30 mx0.25 mm X
0.25 pm) AR EIENL BT 51 R A AR (BEE =99.999% ) , /S 1.5 mL-min™" , R4MF
FE SRR TR 280 C, KRR EE 300 °C , A4 HEIR 4 75 °C, L 10 Comin ™' F)F FHE 2 180 °C , fR+F
3 min bR L PEIRIIBRIR A AR (1 pg-mL ™ H1 20 pg-mL™") TRt KSR RS F] , SR FH /MR %
HEFT R HE AT

W A2 Ak B 5 2 IR S RO (533512 (HJ 683—2014) , {6384 . C 41 ,4.60 mmx250 mm , ki
5.0 pm. LS AH . SE/ K B BEVEG, 65% LN AR FF 25 min, 25—35 min N SHEM 65% 2614 15 fin 2=
100% ,35—40 min N ZHEFIEZE 65% , -4F 10 min. Ji : 1.0 mLemin™" A 2360 nm. FEFE 20 pl.
L I SE T B A R T T 25 -2, 4~ A R R T A A s M YA, AT P o €0 161 45 4 4 1) £ B ) i)
P SR F 5 e T FRA MRk o 1t

HoAt % R R FH Ve BF S 4R -UBUB HH (GC/MS) BOAR, B 7 2 B SCik [ 8 ] - I Fivk 46 4 A
SR RS T SRR i 200 mL, RAEBIHE AL SUA L L Entech 7200 ¥4 BIFF ik 45 2 Ge vl 4 , #E A SUHH
IS A R 4t (Agilent 7890/5975C) # 47 43 M M . <AL 3% 45 14 . €835 4F 2 DB-5MS (60 m X
0.32 mmx1.0 pm) , #HA: 2 3( =99.999%) , gt #1405 mL-min™", JEFE 7 20, AR S AR AR
35 CARHES min, A S Comin™ FHEZE 150 C ,ZREFFLL 15 Comin™ FHEF] 220 CLREF 7 min; SEFE R
FE 100 C. BT 45 . 2 IR A 230 °C, PUBATIR B 150 °C 4% HEEE 280 °C , 94 EHl . m/z 15—300,
FIREHES amu-s™' ET JAAF 70 eV, AR SIM/SCAN & A 120 FloE R4 R (55 /e 18
RGeS 35 B i de 13 B, Leka 28 B, Wt (W I | R Tk 55 1% A AL AL 23 A S 28 3 ) iYTR
B RS (S Spectra Gases 23 F ) XoJin 1 1A 74 A ot M 38 2o 2% A ML 1 £ 8 sk i) R 35
bR RS R BT, T R bR, AR R - TR e (1, 4- 508 | SR-dS X TR UK.

2 R 51718 ( Results and discussion)

2.1 N[ERAE BRI % 54 Jo1 1 5y 53 A

IAAE) A FE AT 53 A, EASAH ST b R DU S % R B A 41 R R A BT 12 A H B9oF 38k
FEVE R A vk BE Gl aE 38 1 0T DU R 21 09 05 A e i e A 7 B, - R R AT Ry .
B R AB-CHEER R (12 ) >l/XF-ZHR ZE(11R) >1,2,4-=FK XF-Z 228 (9 ) Al 5y
7 FOF AR SHTHR B BRI g )/ % - R YRR 20.16 g m ™ R IR VR EE R 19.05 g m 2RI
Hi, FEAS I 5 RS I 1) 7 e 2 ) T AT 10 B, A B A o B RS S R S A Ry 2-H R T R | e
(12 R) >5 Tkt 2-H FEBEE (9 ¥R) >N be LR IGE 2, 4- ISkt 3-F L be (8 IR) > e L IE B
FE(7 UK ). 10 Tl e 5 4 A Wk B8 e R o 2-FF 3 T Be, IR M 10,15 g - m™ 5 HORJE TN BE, R JE
7.03 pg-m” REINR] P REIE Y AT 5 Bl 2B RS H AR S AU R AT - TR (12 1K) >
1-T (10 W) >N B-TRM (9 UR) .5 Fhd k2 o 3 A e J3E e K (A A 620 , W BEE M 15.92 g »m ™ |38
e TR N ) ) A 4 R s A o3 B U R A I B ) B A A ARG 4 B Ak S0URD 0 O AR R A
12 WK, BB S RN H A Bk gl 1 8 k. HE v — W Bk B A BT EE R 16.87 g m ™ BAL AL A3 AT R
9 11.08 g m™ A E A B2 F2 B LW, KA R 12 UK, 0BT BE A 780.6 g - m ™ G 1) (1) Fig 28
YIA 3 B, K AIRER S 12 IR B TR R A 43 BTk BE d5c =i o8 23.76 g - m ™ SN 2] f) e S 2 iy o A
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A6 Rl QT TR VBN 2- 7T BAR S 12 W, RN AR RIAG ) 7 U 3 BT IR B R R R T
HRHE 472033 pugem ™ RUCRE 2 T, WREE Y 14.43 oo™ W E (0 R AERR T RRIEAT 6 Fh, Z LRI
FRARBEAE th 12 W, TR, 7+ T TR, IR ¢ IR AR B A thh 8 Wk p M ik FE fe R &R, W I
9.18 pg-m ™ HUKJE IR, N 6.62 pg-m™.
R AFERAERRIRE G & B RS YHE (pg-m™)
Table 1 Concentration of each odorous compound in the gaseous samples at different sampling time (g m™)

ez BRI

Compound species  Odorous constituent

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 MI2

* n.d. 139 212 175 216 394 291 367 26 158 7.2 3.6

HoR 6.1 7.4 183 227 194 296 525 312 182 109 8.5 4.2

e 3.6 12.5 163 152 8.4 199 258 213 164 126 7.1 35

FHERR Ji] /%o — 9.2 15.3 10.1 7.6 29 393 551 456 17.5 12.7 6.6 n.d.
1,2,4-=H2% 3.6 n.d. 6.3 n.d. 72 13.1 16.9 8.5 9.7 5.8 2.9 n.d.

- HFHR 5.2 4.9 5.4 8.5 7.8 17.5 15.3 21.6 10.7 8.4 6.2 2.7

-2 n.d. n.d. 37 2.4 6.5 6.5 8.9 113 7.2 5.7 2.9 n.d.

p53 271.7 54 813 739 938 1653 203.6 1762 (1023 | 719 414 14.0

ke n.d. n.d. 6.2 3.5 4.6 16.2 13.7 15.9 7.8 5.3 n.d. n.d.

Tk n.d. 1.2 1.8 32 2.9 4.5 5.3 8.6 4.1 2.7 n.d. n.d.

2-RThe 3.8 6.9 7.6 10.4 8.5 213 265 18.7 9.4 52 1.1 25

ke 24 5.5 4.8 6.7 8.1 123 145 10.9 5.9 7.6 4.2 1.5

CIE 879, % n.d. n.d. n.d. 1.6 2.5 3.8 4.6 5.1 2.5 32 1.7 n.d.

Fel 2, 4- " HIE b 1.4 1.8 n.d. n.d. 4.7 5.1 3.9 6.4 3.2 2.5 n.d. n.d.
3R n.d. n.d. n.d. 2.4 3.2 2.8 5.8 6.7 45 3.8 2.1 n.d.

g n.d. 1.5 2.8 n.d. n.d. 3.6 5.5 4.9 2.7 2.1 n.d. n.d.

1E e n.d. n.d. n.d. 23 1.2 6.1 4.7 5.6 3.9 1.8 n.d. n.d.

2-HE B n.d. n.d. 2.9 1.4 17 5.6 6.4 4.5 2.8 2.1 1.7 n.d.

S 7.6 169 261 315 374 813 909 8.3 468 363 108 4.0

Il n.d. n.d. 35 1.6 1.9 6.2 5.6 7.7 3.5 4.1 2.4 n.d.

- TH n.d. 1.2 2.1 2.5 3.6 9.3 6.4 72 48 3.9 1.2 n.d.

ey a-JR M 2.6 2.1 3.2 1.9 4.7 8.5 9.6 13.2 6.8 5.7 35 2.9
B-TE N n.d. n.d. 23 3.4 4.9 6.8 5.7 9.1 45 52 3.6 n.d.

PP 35 5.2 123 132 181 267 326 298 214 157 7.9 4.6

pugil 6.1 8.5 24 26 332 575 599 67 41 346 186 75

ikl 47 6.6 53 13.1 125 247 168 19.1 9.4 9.9 5.2 5.6

HBL n.d. n.d. 25 1.6 2.5 3.6 5.8 6.9 3.2 2.1 n.d. n.d.

ikt I 3.9 8.5 7.8 9.1 147 432 318 315 19.4 13.6 8.7 42
et n.d: n.d. 1.2 1.9 1.6 32 5.3 4.5 2.6 1.8 n.d. n.d.

S 8.6 15.1 168 257 313 747 657 62 346 274 139 9.8
=3 V) 3263 4154 8621 5269 3945 997.6 1854 2016  843.8 567.1 2543  308.9
LR TR 6.1 7.9 9.1 164 362 448 513 495 306 18.8 9.2 5.2

LR T 5.5 8.3 74 12.1 266 307 292 227 18.8 10.9 6.5 3.6

LEE IR 78 62 81 109 197 214 266 276 153 126 99 65
P53 194 145 246 394 825 969 107.1 998 647 423 256 15.3

HE n.d. n.d. 4.7 1.6 1.9 4.7 6.9 32 2.4 n.d. n.d. n.d.

Vi3 1.6 15 2.8 5.3 3.7 6.8 9.7 4.9 3.4 3.1 2.2 1.9

TEE 7.1 154 185 159  20.1 187 385 401 353 168 114 6.2

B I n.d. n.d. n.d. 1.7 2.3 5.5 3.6 4.9 3.1 2.8 n.d. n.d.
P 3.7 8.7 5.2 6.8 9.6 18.4 229 325 16.1 17.2 10.8 6.1

2- T 7.8 6.6 8.1 157 103 272 324 259 135 11.6 8.2 5.8

S 202 322 393 47 479 813 114 1115 738 515 326 200

a7 1.9 33 5.1 5.8 8.4 16.3 13.5 196 127 142 6.5 2.8

[ 24 1.6 5.8 6.7 6.3 13.8 9.7 113 8.5 7.1 4.9 1.3

T n.d. n.d. 2.1 1.3 1.7 2.4 3.6 4.8 2.1 1.5 n.d. n.d.
ERWERR  FTR n.d. n.d. 1.8 2.4 1.9 6.5. 5.9 5.7 3.2 35 n.d. n.d.
IR n.d. n.d. 2.6. 3.2 48 7.9 6.1 7.3 4.5 3.6 n.d. n.d.

SR n.d. n.d. 2.5 3.6 4.1 8.6 7.4 7.9 5.1 4.7 n.d. n.d.

S 4.3 4.9 17.3 23 27.2 49 462 566 361 346 114 4.1

1 :n.d. not detected.
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FEARWETE Y 255 T as S, K H TR KR H vk B oM, D5 B e rh B R o 2K
AL/t R o vy S B B B A 2-FP 3 Tt DR e R ISR 5 M 0 T ) G L) T N A s
W B SCHRARIE AR 2 A T 3 A et o v A 4 SRS B IR BT 2 14 L A
A SR — ik s WS R B LW FR I T R LR OB I R R o T
2- T ¥ 5% VERE TR b 2 L A R R £ FR R R
2.2 NIRRT (] S sk B o b

I B B W R B AT BRI, A5 0 BT R ) R R A SR A R ] 1 AR R e DL
B LB 1 AT AR Y BERAE A R] A i A | 0 S5 e ) g v B AR A e A B ) LR 2 AR AR R 3
FAERENTA R RIS YW I FE T 2 383.6—2676.4 wg-m ™. % K5 YLy il e FiE 7E 2 2= ]
W T HAMZEN 6 A6y 7 A0 A8 F 5 55 Yy e B 43 5h 1603.6 wg-m™ 2541.3 pg-m ™ Fl
2676.4 pg-m™ K = H I FIIME 2273.8 g m T VE N B 2 RS YWy I e B AE R R DR 1) 725k
H50.6 wgm AR E N 181.7 wg-m ™ s BEEISE IR EE R 86.5 pg-m”  MkE AU IR
61.5 pg-m” s BRALHIIG - IE R 67.5 pg-m™ s BE PR IE N 1622.5 pg- m™ 5 B2 W7 S50
101.2 pg-m™ s BRIESSHEEIIREE N 102.3 pg-m™.8 Flok BLM) I (v B AR i = T 3k R
W B K 22 v T LA Y TR IR ok 1 3 2 v T v T e 4 e S R A e e 2 A | I S s e A v 22
Br b, A ALY & ok L3 A 3 AR ) R A R TR B 77 2B 35 22 0 S W) IO A 52 i, el 81 1) 2 B
15 YW 7E IR B AR 0 A Ay e EE R AR, 11 Ay 12 Ay 1 H G AL 2 O £ RS e W vk BE oy i
408.6 pg-m™ 383.6 pgrm™ 420.2 pgrm™’ 561.5 pwgem 5 YL 4G ZH 1 SR RE IR A] i A 4 & A
U R EN Y 8 S BT, o B R i A ey, TR SR AR W T ARE o B L
52.8%—80.6%. £, F LG T Az 1G53 i A ML) i 5 A | JUHG R o 2y 30 i

3000
(11D fi% fiiR Fatty acids
) 3ok Carbonyls
(D &% Esters
2500 == @ Alcohols
BEER Hiik4y Sulfides —
##4% Olefins — —
~ S /%42 Alkanes 1 ——
s 2000 [ %#%# Aromatic hydrocarbons ~ |—
g —
E —
T 1500 - —
5 —
8 —
8 —
5 —
U —
1000
500 = —
% l‘:‘:‘:’:t @
0 F S g % |
Ml M2

M8 M9 M10  MIl  MI2

1 AN[RLRAE I T 575 Y (4 v N 2H AR 1iE
Fig.1 The total concentration and composition characteristics of odorous compounds

in the gaseous samples at different sampling time

23 AR REEREE RS
S PG 3 5 S S G I 5 B B (A T S ) T TR R 2, R
B B (RO o S — S S 1 5 VT (1S 00 6 2 S PR | 0 5L 1 T S
SHE B 0 TR (A, IR, 5 PR L5 4 9 5 A0 RS2 U I 21 A L T 2
FRRRLR K RO B RSO BT TSI AR (1)
D.=C/C! ()
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Ao, DA b R R BB RL, O €O | R R R R T CF A | MU R Y
JoT P LR, W] 22 SOk 23 ] 8.

FEARIFFE 2 AR A 20 (1) THE ARSI 1) 25 o 0 5400 I 17%) B R A 8, 08 0 TS 45 5 DL 3% 2. 200 1)
R BEATEL D, <1 5L 5T, Ko 26 I BURR BB T 1 A LF R o Ji By e 1 I L) I
) R R 5 3052 SR R S T) FF) 5 0, 33 2 70 A [) P8 SRASE S i), 0 BR olg 4 ) e B 22 J3) 8 R AL Ko (5 s
FE B0 i A R ) S L) o A R B . SR 2% 2 PT DA M A REE Y 12 YO RS - 2 2R 1)
IR BT EOR T 1 B9 M3—MI LA S R BT B R T 1, SR AE R 39.8. Z H i ik 179 15 7 R A5 4K
KT 1 0A M5—MI10. S | AR 1 AR BEAS B T 1 A9 M4—M10. T B A B AR T 1
B M3—MI12. Z R B R B RO T 1 A M6 Al MS. T B AL IR R Y B B BOR T 1 A M3—
M10. 28 T P i BIFE BEAEEOR T 1 094 MS—MO9. DA BIHE BEAEE5 04 # B2 20 r , % 3 e 38 il B % 2 AR
RGTEE R Y B = 2 h Bfb A R F iR | T TR X - ORAE.

R 2 NTRRAFE I [ 5L 5 B R A7

Table 2 Threshold of diluted multiples of odors at different sampling time

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l M12
X2 — — 1.6 1.0 2.8 2.8 3.9 4.9 3.1 2.5 1.3
TALE 7.6 10.7 8.6 21.0 20.2 39.8 27.1 30.8 15.2 16.0 8.4 9.0
TP — — — 1.6 4.7 4.1 3.4 2.1 1.5 —
a3 — — 1.8 1.3 2.3 3.3 1.7 1.2 1.1 —
T — — 8.4 7.2 9.1 8.5 17.5 18.2 16.1 7.6 5.2 2.8
T — — 1.1 1.4 3.4 2.3 3.1 1.9 1.8 —
LR T T — — — 1.7 1.9 1.8 1.4 1.2 — —
i — — — — 1.0 — 1.2 — — —
T — — 2.8 1.7 2.3 3.2 4.8 6.4 2.8 2.0 —
L2 — — 18.8 28.2 46.5 35.9 42.9 26.5 21.2 —
IR — — 6.9 100 11.4 23.9 20.6 21.9 14.2 13.1 —

JHIBRR B BOM AN 2 A S R AHREE | AT A AR RS R 28 B 0 PAG 18 R, BT Sr i nr
XF SR @ AR AR EI(E ) AR (1) 3R R W i) B R R K D, 5 X n T S0 B4 1 7
FEEUE AR N (2) FR, RIS 2R & 3 RASVREE OU,.

ou, =3 b, (2)
=1

7 MI—M12 Bt oo, 28 B 5L 6 5 5B SRR e 1 25 R A 2 .
140j
120 |
100
80
60 +
40 -

20 |

Theoretical odor concentration(OUr)

0t

1 1 1 1 1 1 1 1 1 1

1 1
Ml M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l M12

B2 R[EIRAR A SR i B SRR L

Fig.2 The theoretical odor concentration in the gaseous samples at different sampling time

TE M1—MI12 Hf SRR Al B BGOSR HRRE SE T e Jm B, 2 Bl T MI—MI12 R
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L IRET IR SE T i i B, IR SR T B 0 1 DG PR 3R M B R AR AN 7.6, M6 Y FE
WERAIRIE e 138.1, M12 [ BRIE BAUR BE R3] 1.9 8BS RAAIR B B 1) M6 1EE— 2T &
B, IR i T SR S I3 PR (AR, I B A 5 A, o e Y B B0k B2 o ik 25093 i Ry 33.7%
28.9% M 17.3% 4 M6 M7 Fll M8 =35 yFRIe SR B2 V348 132.1 1F 0 B ZAE i i B AR 2
2.4 A[EIRAERS R RAE SRR IT /025 5 b

FEARTIESE 2 v, S 5 YL A Al R | 2556 2 RO ST e W At 3 L (i ) vk | R 4
B P43 0 16 0 B L5 ey T B LS YL ) T AR AR A 2k 3 TR,

R3I EROLRIG RIS R

Table 3  Evaluation of indicators of the main odorous pollutants

¥ 2R Frequency M5 % {4 Threshold YT B Concentration
P T AH e A I T AE
Classification/ % Score Classification(x107°) Score Classification ( x 107%) Score
100 10 10°¢ 10 20 10
90—80 9 1073 9 20—10 9
80—70 8 107* 8 10—5 8
70—60 7 1073 7 5—3 7
60—50 6 1072 6 3—2 6
50—40 5 0.1—0.5 5 2—1 5
40—30 4 0.5—1 4 1—0.5 4
30—20 3 1—10 3 0.5—0.3 3
20—10 2 10—100 2 0.3—0.15 2
<10 1 >100 1 <0.15 1

Z MR 3 BIEAR PN IE AR ) S B PR SRS TR A Rl R R 258 P W 2 2
DL A FERIY D LG R R I T AR ARG R) /X6 - W R FEAS I 2 1 10 Fbeke e i,
WIELEE o B e AR IS O, 2 RS B AT IR AN 1- T M B AL v 2 2R A
SO RS G B R IR T LR S (R, LU SRR 2-T .

R4 CERERMLEED

Table 4 Comprehensive scores of the main odorous pollutants

P LY 5 et %fﬁdzﬁﬁé& o H o) ML ) 1 53 4% é%’aéﬂa
Number Odorous Molecular formula (-Junct?nlratlon - Fr'ef{ue'ncy . ,ThrijhUId _ Comprehensive
compound classification(x107?)  classification/%  classification( x107°) score
1 R C,Hg 4.6 92 0.33 22
2 K CgHg 2.9 100 0.035 22
3 i)/ Fof- — FE (CH;3),CeHy 4.3 92 0.041 22
4 e CsH), 2.2 100 1.4 19
5 FriEks CioHys 2.6 100 0.038 22
6 a-JRM CioHyg 0.9 100 0.018 20
7 1- T C,Hg 1.4 83 0.36 19
8 kA H,S 7.3 100 0.00041 26
9 B 7 5 C,H,S, 4.0 100 0.0022 24
10 TR C,HyO 6.3 100 0.00067 26
11 2 C,H,0 2.0 100 0.0015 22
12 2-"T'f C,Hg0 4.5 100 0.44 22
13 ] C,H,0, 3.4 100 0.006 24
14 3] C3Hg0, 2.0 100 0.0057 23
15 TR 2T C,4HgO, 6.4 100 0.87 22
16 2R T TR CeH},0, 2.9 100 0.016 22

17 R g CsH,,0, 3.2 100 0.24 22




3118 B2 53 1k 2 39 &

R b 2R CRRMINTR 25 5 70 (B AL I 2 19 3 FhiR S B 255 o (EAR R], DT A2
SMEMIEGIE, = F A R TS Qe AR R 25 5 PR R AT H AL R RO e TR
—HLE SR R IR R S )R- R AP AN SR T i, A 10 Al R OV D IR
iz vl PRI s S B LR L) .

3 4512 ( Conclusion)

(1) ARG R X 32  PR A 23 SRR i A6t AR LA oA 41 i mT 53y 8 KIE D5/l beld ke
WALy RS RS RIS RN M e 17 TR DAGE Hh AT U RIS, s Ve BE 437, 5 A vh R AR R T
R R R] 6 R g v R B LA Ry 2- R TR DR RSO 5 0 e e R A A R TN
FrEEss s ALY b 32 B A R o B AL S TR B R L FRE Y R R LR T
BB A LY R TR 2- T B R MR TR rh S B LY T LR RIS .

(2) ARG SR iE w25 SORE i, 6 A AF R AR B AR A v, 0 BT L ) 1) S R 2 31 Bl 2 383.6—
2676.4 pg-m™ . % 5L Y5 YL W) (1 S v B R e B vk B B R AR AL BB 0, W AR SR B 4
2273.8 pgem A1 1321, BRI R A R D DR B T B 2 v e v Y A SR R ez A i
TR 22 BB B AT A L & i LU O 38 A W o el B BR, s A e 2 R B AR
T W e 3 sl S FL TR0, b 2000 B 2 i IR | P A 28 S R0 Y o 3 G ) SR BB 2 (1 4 it s
5 Y [ A AIF 5T 30 2 R L 3 Yy £ 2 ok Bt SR R I ) i 72 e 4 S AR R L KT B B 8 2 v, o
R I it , TR A AR S STV B 0 L £ 52.89%==80.6%.

(3) T E TG Qe ry R 255 75 RO LTS G W r R L | IR ) ook B SR 4B B DT 43k
{8 T I LS Y AR ARV 45 R o HEZE AT 10 DI B R Y R AL A T, R 2
fig IR TR DR 8]/ % - R R N SR TR I AFE AR 98 4 of A0S DL b 10 R4 AR N
Wi ia ul IR 25 S AL RS YL ).
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