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Emission Characteristics and Hazard Assessment Analysis of Volatile Organic

Compounds from Chemical Synthesis Pharmaceutical Industry

LI Yan', WANG Zhe-ming’, SONG Shuang', XU Zhi-rong’, XU Ming-zhu®, XU Wei-li’

(1. College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China; 2. Zhejiang
Province Academy of Environmental Science, Hangzhou 310007, China; 3. Taizhou Environmental Monitoring Centre, Taizhou
318000, China)

Abstract: In this study, volatile organic compounds ( VOCs) released from chemical synthesis pharmaceutical industry in Taizhou,
Zhejiang province were analyzed quantitatively and qualitatively. The total volatile organic compounds (TVOCs) was in the range of
14.9-308. 6 mg-m . Evaluation models of ozone formation potentials (OFP) and health risk assessment were adopted to preliminarily
assess the environmental impact and health risk of VOCs. The results showed that the values of OFP of VOCs were in the range of 3. 1-
315.1 mg-m ™, based on the maximum incremental reactivity, the main principal contribution was toluene, tetrahydrofuran ( THF) ,
acetic ether etc. The non-carcinogenic risk and the carcinogen risk fell in the ranges of 9. 48 x 10 77-4.98 x 10 * a™' and 3. 17 x 10 -
6.33 x10 7. The principal contribution of VOCs was benzene, formaldehyde and methylene chloride.

Key words; chemical synthesis pharmaceutical; volatile organic compounds ( VOCs) ; emission characteristics; ozone formation

potentials (OFP) ; health risk assessment
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Table 1 ~ Concentrations of exhaust gas and their reactivity, carcinogenicity and toxic factor
159 IARC MIR RfD SF A B C D E F
PN 125 0.72 4.0x107° 3.5x107%*  <0.036 <0.036 <0.036 <0.036 — <0.036
2R 3% 4.00 8 %1072 <0.036 18.6 2.09 38.8 0.814 <0.036
TR 3% 7.74 2x10°! <0.036 2.61 <0.036 <0.036 — <0.036
R 1% 9.46 2x107" 4.6x1072 — 0.481 — — — 0. 666
A 2B % 0.041  6x107° 2x1073 0. 594 14.7 49.8 0. 849 0.033
=T 2B 2% 0.022 1x1072 41.5 — — — 5.1 —
F B 0.67 5x107! 0.28 12. 4 0.42 25.3 1.27 5.97
2 12 1.53 — 47.5 — — 12.2 —
LR 0. 68 — 8.76 — — 1.83 —
THF 4.31 9x10"! 0.023 — 0. 885 — 14.1 3.45
2N 6x1072 <0.102 — <0.102 — — 1.277
DMF 32k 3x1072 0. 421 0.010 — 0.038 <7.62x1073 —
LR TR 0.63 9x10"! <0.073 31.9 12.45 1. 64 9.16 <0.073
S 3% 0.61 — <0.15 — — —
31 0.36 9x10~! — 28.1 — — 3.67 —
NI 2B % 2.24 — <0.2 — — — —
g 3% 1x1073 — — — — <0.254 —
LT 0.83 — — — — <0.152 —
B VOCs 42.9 308. 6 30.6 115.6 49.2 14.9
1) B HERCHR S AN mgom =35 —7 AR F R, S WG TARC : E PR IERF ST A 05 1 28 % ASEBU% 5 2B 2 BT ARSI ; 3 26, %)

ARSI M AR I 04 s R A s MIR e KGR (LD 0,/VO0Cs 188 Bl Hg-g ™! RID: B % HHE mg- (kg-d) ~'; SF. BUEAl
FET, (kged) ~mg "5 WK T B ARAG 2R 04 40 e 150 s B UG 10 2 (A T35 s INHE BB 7R 6 AL A e KMV B 5 & VOCs

A4 VOCs ¥ EE A



3666 AN 5%

B 35 %

FHTE O B 5 25 5 A2 WE DU %) 18 JBLEE bs rh A
W, AP LBROBRX 4 T 6 FKAl
SR, MR . HE A LR LR R 1 R A
VA, 541,18 Ff VOCs W &4 3 FEUm Y A 3 Fil
FTREBUEY. I 1 HPif nl AR R A2 A S il 25 4
AV FTHERL S VOCs 2253 Wi, MR IEA T 14.9
~308.6 mg-mJZl‘Eﬂ,ﬁj{EmEyﬂ 93.6 mg-m_3. I
Ah,F 1 IR B TS e B (VR AR v, A H R
38.8 mg-m ™, G H BE 158.0 mg-m P =G H e
41.5mg-m >, L% 47.5 mg-m ™, LR LT 31.9
mg+m IR 28. 1 mg-m ™ ; TOHEEAYE, HAT L
IRFEARITE v B FE RSN A I I HE bR o, £
RIS fEE.
2.2 VOCs B R &AW 15387

6 FAESHER T VOCs 724 B OFP 15 L 4
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Table 2 OFP of each company’s VOCs on MIR scales
Al A B C D E F

OFPyr 3.1 255.2 37.8 315.1 111.1 32.1

2.3 VOCs HyfatRE XU FEAT

3 6 FA = VOCs B AEBUE XU BT
A, AT AR 6 R4k AE BUE KBS 5 500 T+
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Al = e b VOCs 7= A28 HI 55 —; B, C Al
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FEHE HIEDTERHE A 1 3 IR & e, =&
St R

F3 HEM VOCs FAEMBE HIE/a™!
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b A B D E F

HI {4 7.97 x10 7 4.98 x10°4 4.66 x10 7 1.65 x10~* 1.53x10°? 9.48 x10°7
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Fig. 2 Top 3 VOCs species in exhaust gas of the
4 factories based on MIR scales
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®4 6 FKfd VOCs B KUk (&
Table 4  Carcinogen risk of VOCs in 6 factories

Al ES A B
A 1.18 x10 73 2.22 x107* 3.40 x10 73
B 1.18 x10 73 4.13x107* 5.90 x10 73 6.33 x10 73
C 1.18 x10 73 5.49 x 10 ~* 5.61 x107*
D 1.18 x10 73 1.86 x10 73 1.87 x10 73
E 3.17x107° 3.17 x10 73
F 1.18 x10 73 5.72x107* 1.26 x10 ~¢ 5.85x10 73

E EHE L (I w2
" = Gz M4
100 \ T %
= ogo b \
e} \ \
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60 \
= \\
& \
7
E 40 + \ \
g 20 § /
NN )
A B c D E F
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Fig. 3 Variation of HI of the 4 factories and the top two for each
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