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Abstract:

Increasing pollution levels due to rapid industrialization and urbanization are now causes of major concern in
industrializing countries. Petroleum and chemical processes are responsible for many emissions both into the
air. Equipment leaks in chemical and petroleum processing industries are responsible for significant amount
of emissions. Even if each individual leak is generally small, it is the largest source of emissions of volatile
organic compounds (VOCs) from petroleum industries and chemical manufacturing facilities. Styrene and
Acrylonitrile are two major components in the streams of ABS plant of Tabriz Petrochemical Complex
which is expected to be released to the atmosphere through various sources such as equipment leaks and tank
venting. In the first step of this study the major sources of pollutants emission in the ABS plant were
identified considering the PDF and PID of the plant. Then the emission rate of each source was estimated
using the emission factors presented by USEPA. An emissions factor is a representative value that attempts
to relate the quantity of a pollutant released to the atmosphere with an activity associated with the release of
that pollutant. Emission factors are powerful tools for policy makers as they can be used to relate emissions
and concentrations. In the last step, the estimated emission rates were used as the input of Industrial Source
Complex Short-Term Version 3 (ISCST3) model to predict the ground level concentration of Styrene and
Acrylonitrile around the ABS plant. The ISCST3 is steady-state Gaussian plume model which can be used to
assess pollutant concentrations from a wide variety of sources associated with an industrial complex. The
model is generally applicable for near-field (within 10 km) impact assessment of air pollutant in
meteorologically and topographically uncomplex conditions. Among the 54 pumps, 23 compressors and
other equipments of the plant, 11 pumps, 8 compressors and 6 storage tanks were identified as the emission
sources of considered pollutants. The emission rates of pumps and compressors were estimated using the
emission factors presented in AP-42 document of USEPA. The emission estimation of Styrene and
Acrylonitrile from six storage tanks has been done using USEPA standard regulatory storage tanks emission
model (TANKS 4.0.9a). The emission software program TANKS is developed using emission factors
presented in AP-42. The results showed that the compressors are the significant sources of considered
pollutants which release about 586 g/day Styrene and 2506 g/d Acrylonitrile to the atmosphere. The emission
rate of Styrene and Acrylonitrile from pumps were estimated 36 g/d and 94 g/d, respectively. The results of
using TANKS model indicated that Styrene and Acrylonitrile emission rates are 7 g/d and 22 g/d,
respectively. The estimated emission rates were used as the input of ISCST3 model to find the ground level
concentrations of considered pollutants around ABS plant. The results showed that the maximum level of
Styrene was 646 ug/m® which is below the Reference Concentration (Rfc). In the case of Acrylonitrile the
maximum level of estimated concentration was 272 pg/m? which is higher than Rfc. The implementation of
a leak detection and repair (LDAR) program or modifying/replacing leaking equipment with “leakless”
components were recommended to reduce the emissions from equipment leaks of ABS plant.
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2 Vertical Radial Plume Mapping

3 Path-Integrated Optical Remote Sensing

4 Differential Absorption Lidar

5 Ultra-Violet Differential Optical Absorption Spectroscopy
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Fig. 1. The schematic diagram of ABS unit
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Emission Factors

Equipments Service

(kg/h/source)
liquid/liquid 0.0494
Pumps heavy liquid 0.0214
Compressors  gas/vapor 0.228

Table 1. Emission Factors of equipments [21]
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Equipment number  Component  Emission rate (g/d)
C-202 Acrylonitrile 13.677
Acrylonitrile 32.651
C-203 yoonrm
Styrene 33.799
Acrylonitrile 32.651
C-204
Styrene 33.799
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Styrene 28.106
Acrylonitrile 0.877
C-410A/B/C
Styrene 26.628
Acrylonitrile 0.885
C-413A/B
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C-A14A/B Acrylonitrile 0.877
Styrene 26.628
Table 2. Styrene and acrylonitrile emissions from
COMpressors
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Equipment number  Component  Emission rate (g/d)

Acrylonitrile 2.237

V-211
Styrene 0.261
Acrylonitrile 2.237

V-212
Styrene 0.261
V-306 Styrene 3.168
Acrylonitrile 7.257

V-307
Styrene 0.099
Acrylonitrile 4.908

V-308
Styrene 1.478
Acrylonitrile 4.908

V-313
Styrene 1.478

Table 4. Styrene and acrylonitrile emissions from
storage tanks

oy s oS 51 OLESN Olgee (o S Jool il o
e 310 bl SLEs] Olpe 4 Aas e OLES O5be 5 oy
5 s 3l o O/A dasu eSS 51 o ,s AYY S S
i 5w sk ST Ll Ol 5 O3be 51 dsys VY
KWSTY/NFY TV NS v WIVSUWE S NP Yo\
S Olgeas C-810 5 gm,maS opl 5 osdle sl O3 3l
30 e bish ST s bl L) pislis g aie
olatl st w el awS L] mbe JS 5 asss aY
I, VOCs &ljLasl (Yo rd Jle 5o 0L 5 Yena .owlosls

alae U'l‘ @LL ..u.»; R O‘ﬁu W}ﬂ Qe SUV” Jup)

248

Sl g Lol S wlis, 3 S0 Ol o
oo bl B R P
SLEl Olgpe BVl 5 [2S15) B seee |54, Compounding
chle &S G-ABS 5 SAN isu 4 s LaodVT ol

DL

oA ol (bl (F s e bk ST O pkd
33 55 ok 4w glaot VT HLaxl Ol copl ply ol 28
s Compounding Jd>ly 4 s G-ABS 5 SAN s>l

sl
DLl y b 4 SLABS Ul 5o 5o lacwg sLasl sl
@u 5 dewlee ) oabslae 5l oeslanad Loy USEPA (gslelin,
Jod) @ar 5 Lclodd &Y Jgd) )3 el ol
P-311 ey 3l Lo i sk ST LS Ol e 45 555 e aa>Dle (Y
A 5l i oS Sl AVEVE gld 350> 53 5 035 aa>Dle LB
03 s Jula ) lacws 51 ki sk ST oblinl as s
STV il sy 510 sl DL Ol s < yazes
P-311 -5 8 b s O ey 31 L x5k ST Lesl sl

el 0/Y84 g il

s 31 b sk STy O il LA Ol e =Y

Equipment number  Component  Emission rate (g/d)
Acrylonitrile 0.719
p-211
Styrene 3.738
Acrylonitrile 1.726
P-212A/B
Styrene 3.738
Acrylonitrile 0.124
P-214
Styrene 0.084
Acrylonitrile 0.609
P-218A/B
Styrene 1.877
P-220 Styrene 0.117
P-302 Styrene 12.061
Acrylonitrile 0.188
pP-307
Styrene 1.064
Acrylonitrile 0.113
P-308
Styrene 0.639
P-310 Acrylonitrile 1.318
Acrylonitrile 84.474
p-311
Styrene 10.273
Acrylonitrile 0.452
P-313A/B
Styrene 2.555

Table 3. Styrene and acrylonitrile emissions from pumps
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