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Emission Characteristics and Ozone Formation Potential of VOCs from a
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Abstract ; In Beijing, the chemical composition and component concentrations of volatile organic compounds ( VOCs) were investigated
during the municipal solid waste composting process using a portable gas chromatograph coupled with a mass spectrometer. The
contributions of VOCs to the ozone formation potential were computed using the maximum incremental reactivity ( MIR) scale and the
propylene-equivalent concentration scale. The results showed that the concentrations of waste discharge in the sorting room, the first
fermentation workshop, the second fermentation workshop, the compost product workshop, and the plant boundary were 10302. 1,
15484.1, 929.9, 4693.6 and 370.4 wg-m™, respectively. The main VOCs of the municipal solid waste composting plant were
ethanol, limonene, and acetone. The propylene-equivalent concentrations of waste discharge in the sorting room, the first fermentation
workshop, the second fermentation workshop, the compost product workshop, and the plant boundary were 25 875.7, 4 087.9, 378.0,
747.7 and 296. 8 pg+m ™, whereas the O, formation potentials computed using the MIR scale were 26 979.3, 21 168.3, 1469. 3,
6439.6 and 455. 8 pg-m . Reducing pollution by controlling the VOCs emission of waste discharge in the sorting room and the first
fermentation workshop is important and can decrease the ozone formation potential. Given the accuracy and accessibility of the method ,
the MIR scale is more suitable for calculating the ozone formation potential of VOCs emitted from the municipal solid waste composting
plant.

Key words: municipal solid waste; compost; volatile organic compounds; ozone formation potential; propylene-equivalent

concentration; maximum incremental reactivity
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Table 1 Concentration of VOCs components from MSW compost plant/pg+m =3

YR 44 R HPBRS31% 4E [] — R B[] WK R ] B = i 2 ) J5
Tk — 102. 1 14.5 — —
ke — 82.8 40.9 — —
BN RS — 5.6 0.7 — —
1E B 17.1 12.6 2.5 110.5 —
S — 3.9 — 19.0 —
&Lt 32.9 14.5 — 42.9 —
b 15.9 12.5 0.6 20. 1 —
+ = 20.8 11.7 2.6 58.0 —
P — 22.1 12.8 — —
RN 13.2 7.6 — 9.5 0.4
a-JEM 32.8 32.9 16.7 — —
FriEhs 4005. 4 356.5 35.8 — 45.2
ES 7.9 30. 1 11.6 10.7 6.9
2R 131.5 81.6 19.9 79. 8 15.9
Vv S 70.7 62.2 7.0 14.5 3.2
&) /% — F 2 73.8 59.0 7.0 6.0 4.8
4B — K 66. 4 39.8 2.5 41.1 2.1
1,3,5-=HZ% .3 5.4 1.3 12.8 0.9
1,2,4-=HZ% .6 20.3 3.5 11.6 0.6
1,2,3-=H% .4 — — 16.5 —
[f]-—2.% — 4.0 — — —
Xt-— 2K — 7.3 2.0 — —
F12 (IR bt ) — 5.3 10.6 — —
SRt — 1.1 4.1 — —
F11( =5 P hE) 138.7 2.0 1.7 269. 5 7.0
A B 142.7 29. 4 11.4 3.6 18.4
A — 168.3 25.2 — —
Py SR — 47.2 8.6 — —
Rk — 23.3 1.6 — 52.7
1,1-—F Lk 2.8 110.3 16. 1 32.6 —
1,2- =5k 38.7 190. 5 27.0 15. 4 7.1
1,1,2- =5 % — 1.1 0.2 — —
1,1- &) — 3.7 — — —
-1 ,2- " L — 72.6 11.2 — —
Wi-1,2- 5 24 — 12.5 1.5 — —
1,3- "5 23.3 — — 56.7 1.4
AR — 4.3 0.5 — —
1,4-Z 8K 18.3 37.1 4.4 14.8 1.1
2 4863.2 12623.8 616. 4 3570.5 —
P 510.5 699. 1 — 42.4 202.7
2R T — 204.7 — — —
2-CL — 22.8 4.4 — —
FH i — 15.9 — — —
FH i Pk — 32.1 — — —
ik 10. 4 15.3 — — —
TH TR 40.8 169. 3 3.1 10.2 —
Jus:y 10 302. 1 15 484. 1 929.9 4693.6 370. 4

1) " ARFRAAG H 5 ] | % — O R A ) A [) , 7 33 B S (B FEA% 11

TR PRI E] 35 Fh VOCs, Hod ki ke RO BRI, Houk B b B O A AR 620.8
6 Fl ke 3 Fh D5 IR 9 Bl kAR 14 B, SRR 2 pegem Y ] 1241 pgm™, %K 653
B, S HALA Y 1 Fh. St —WERES R AL peem T Bk 61,8 pgem L I EHKE 547 pgem
YIRS E Mo, R R BRI R TE A  VOCs W H5ERLA® 3.1 pgem .



5

FRERIEAE . AT B AL Bt VOCs HERCRAIE B L4 A B 3443 i

1787

WA AE HE T 77 A7 002 ) v A A i 23
it voCs, Horh e k2 5 Fl Mk 1 A, A HE 8
Bl w6 Fh . SR 2 B SERALE W 1 Fh,
K Fh VOCs 1) B M M4 693.6 weg-m ™. ML T
TR BE VOCs Sk B HE I AE T ZE T 9 VOCs
SR AT — 2 I HE T RE R HEIE 7 S TR 2 ]
JICHSE FEHE AR AL F DR IR S, R TH 23 7= A 9 B ik —
ER VOCs.

A 3 HE A AE A B R A 1Y VOCs Bk
FERT LA 120 16 iy 3 A 15 it M S 454 B B )
SR T IA31 780. 1 pg-m >, Hrh VOCs e i B 55
(R — IR K BB B, AT A 15 484. 1 wg-m ~°, HikH
B HRE 4 1 4 1A, H VOCs ¥ BE AT 3510 302. 1
pgem . IR R A E] T, VOCs W R = 929.9
pegem 7 ULIATE IR E R B Z BT R A A AL E
ZAFEN oA, HENL S SR VOCs 1 Bk A 5
T4693.6 pg-m’, GLHHHEAR AL BES HOS , 7= ik IH
23R G A R 2 PR RS S 20 R R Y

VOCs A ZAN.
2.2 VOCs RAAREHIHT

A g AR | AL B AR, O B
OH [ Fh 5 S I 3 %8 3 LA S MIR 2 B0 L) 4 5
(HAY R ESEILEE 2) , HIt e B R A A
RS 20 T X S . B 3RO AR TR B VOCs
RN 3 K 4 FroR. RS R0R s vk
B HURL R AR —IROR R R R R A
] HERE = S AF B 2R 1) 5 T A ) S5 R0 s Tk B 4 3
J& 25875.7. 4087.9, 378.0, 747.7. 296.8
pegem L FEHEUEE O E A AR S P AP S OBE,
Fridas (1 DTk e R 8 T 96% L b fE— IR R
N R S B T R AR AR T A Tk A R
(R I, 3 ) I 11 5 4R A BT 344300 h2 223..0
pgem | 1536.0 pg-m 7, HIBTHR BN 54. 4%
537.6% . MEMENE = ZEm D, B S 5 & IE R
SR I W FE B ) BT, L DT R 3 4 A ) T
58.1% 5 19.8%.

%2 OHHHERMNEZREHS MIR £

Table 2 Coefficients of MIR scale and propylene-equivalent concentration scale

YR 44 R Kot MIR %L LY/ e Kot MIR Z4L
Tk 2.38 1.15 S 0.044 8 0.038
ke 3.84 1.31 FIL( =55 ) — —
BN RS 5.02 2.39 i 0. 145 0.041
1E B 6.81 1.07 Afh 0. 106 0. 022
Tl 8.16 0.9 Ui g — —
&Lt 11 0. 68 ALk 0.418 0.29
ki 12.3 0.61 1, 1-—8 Lk 0.26 0. 069
+ g 13.2 0.55 1, 2-— 525 0.253 0.21
P 26 11. 66 1,1,2—=8h 0.2 0. 086
KL 58 2.2 1,1- "5 10.9 1.76
a-JEM 51.8 4.51 2-1,2-2 8 LK 2.32 1.7
FriEk 163 4.55 Wi-1,2-— 5 M — —
N 1.22 0.72 1,3-24508 — —
2 5.58 4 P S 0.77 0.32
R 7 2.7 1,4-—5% 0. 555 0.178
[a]-— 23.1 9.75 L 3.2 1.34
Hf- T2 14.3 5.84 DA 0.17 0.56
4-— 2K 13.6 7.64 2T 1.6 0.007 2
1,3,5-=H% 56.7 11.76 2-CL 9.1 3.14
1,2,4-= % 32.5 8. 87 FH i — —
1,2,3-=HIZ 32.7 11.97 PR ik — —
] =% 18.6 7.39 Ak 2.76 0.25
X 11.8 5.59 TH R — —

FI2( 8 ZF ) — —

1) “—" AR A BN AL

SR MIR 3, SRS S 3 oo B 23531
BEICHVR S 3R A ] — IR I A ) HEAE 7 A7
A TE] . ORI A A e R o3 g

26979.3, 21168.3, 6439.6, 1469.3 5 455.8
pgem . R PRI S LB EURE ] X SRR
PEISCTESTTIRE R B 5, R s B SRR R A B T



1788 AN 5%

B 38 %

67.6% , LEEMTTRR IR B T 24.2% . — IR KBEZE
6], ZEETTER AR B T 79. 9% . FEHERL 7 S AE L
) 2 5 5 & R 5Tk 35 Bk 74.3% A
20.9% , S TTRR L T 95% .

A LA T, WA 5 1 rh 45 0t 5L A AR T S
e BIRIE — B, B 5 Fr B0 240 B TRk R
It H., S0 v B A 0 1 S R T A B 3
MIR ¥ 9 B STk BH 2 T, DL 35 42 1]
S, s SR A B FOIT o5 AR DY L MIR
By 67. 6% LIt 2 RO IR EE L T RY 96.3%
1M ZL B0 MIR 325 70 24. 2% F R 28 25 3R s e

Table 3 Ozone formation potential of VOCs from MSW compost plant( propylene-equivalent concentration scale)/pg+m ~
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Table 4  Ozone formation potential of VOCs from MSW compost plant( MIR scale)/pg-m ™~
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