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Abstract

Background and Objective: Estimation of emissions from wastewater treatment plant of an oil
refinery is one of the issues that need to be addressed. Air pollutants such as hydrogen sulfide and
ammonia are among the most dangerous chemicals that affect personnel health and create
environmental issues in industrial facilities because of their carcinogenic and toxic characteristics. The
aim of this study is to estimate the amount of emission of air pollutants to the environment.

Material and Methodology: In this study, TOXCHEM software was used to estimate the emission
rates from wastewater treatment plant of an oil refining company and these results were compared
with the available real data from the company.

Findings: Results showed that this software is able to estimate the emission rates with high accuracy.
According to simulation results, about 45,000 grams of hydrogen sulfide per day from biological
treatment section and more than 50,000 grams of ammonia per day from chemical treatment section
are emitted into the atmosphere. Due to the limited capacity of wastewater treatment unit in reducing
the harmful emissions, it was concluded that the refining processes need to be improved in order to
reduce the amount of air pollutants in the wastewater sent to treatment unit. Also simulation showed
that since the biological treatment section plays major role in treatment process, the control of
microorganisms is required in this unit.

Discussion and Conclusion: Due to high surface area of wastewater treatment unit lagoons, aeration,
wind direction and turbulence, high emission rates are observed and these emissions need to be
controlled.

Key words: air pollutants, TOXCHEM, emission estimation, refinery.
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Figure 1. Schematic diagram of wastewater treatment unit in an Oil Refining Company
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Table 1. Characteristics of lagoons in wastewater treatment unit of an Oil Refining Company
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Table 2. Characteristics of inlet streams to the wastewater treatment unit of an Oil Refining Company
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Figure 2. Accuracy of software used for simulation of wastewater treatment unit of an Qil Refining Company
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Table 3. Amount of pollutants in different exit streams of wastewater treatment unit of an Oil Refining Company

g2 g0 Juo 3o
Sailgw (1593000 | Skigel O O3 ! &2 Ll
lgo 4 (6399 AY/Fa04 YE/I09AA OY/- YAy FYIAYAQ
Dol 4 (69959 ofee Qe o[+ e AOFD ERA AR o[+ < OAFA ERRAYA
o 40 092 se JERRY4 & UEERERNA oo pP¥ o/« +FAA¥ c[+YA-YYQ
09y 40 O9>g0 \VZIVEVY ARIAAYY4 YAIYEYS YO/VYYD YrIvass
IRWIRTRE 5 </IYOBIYA [\RIAYS Y4 ZIFON -\ ZIOVEEY DAATNARY
Air Emission Summary Air Emission Summary
5,000
50,000
40,000 500
= 40,000
0,000 8,000
25000 30,000
o/amm s
it 20,000
e i
5,000 :
Ny —l l ”"ZJ .. =1

(a) LR P i 0 «:;;qu“"u.&"
Air Emission Summary

7,000

5,00
/d 4,000

3.0

oL | In

AR S e «® “':;.o"“'cf""f

Unit Process

) L A Pt R w; Pt
o

Air Emission Summary

a/d

g 3 8 §

:
;
i | | 5]

Wt o @ o P P e
(@) o

L2

Unit Process

bl axly il azms g 50 (3 ST 5 o35 (€ «Sigol (0 (5395008 duidgar @ HLA! ol5me - ¥ JSb

g%lé

Figure 3. Emissions of a) hydrogen sulfide b) ammonia c) benzene and d) ethyl benzene from different
lagoons of wastewater treatment unit of an Oil Refining Company

Sl Wlgs oo 5 ol OB jo VL slean ] o
TT-19 5l Sligel soi¥T .0 ks (i a1, g5 4y a5 aisly
S9y9 JJo 4 nl 9 350 92 3)ly (VL e (e @

gobie 4 YL Gl b e 0929 Jdo 4 TT-19 jo imen

aislyd 092y g mhu Colue o 00mS o
ol gl 5l SLasl Gliee ol 992y 4 4z Loy oa0lse
clale galsailb o lassl S 4 5ls g 00g YU doroe>
@ owlal glaSal, 51 S 09,5 Ml o laoanY]

oo VT yl5me JyuS ail oo oo VT jLil alS jslate




ol g (gog02x0

1F+) olo oo Y P 0y loly () damo (55919055 g fe,lc Yy

oolatul (slapuilE )l So g 0,5 18 ouls J S g e
© el aS pols amsg> 06,5 18 canlio Laylyls jo 0nlds
s ol gilesle sl 4 OBl ahal wl
stz 51 S plaie 4 caanl sals (glalel oVl 4igf 2
i 1y arsllae @l 55 (S3lutends o 45 2 go oy i3

P50 5l Gl plasil Bl (699)9 DAL (53le S
2 &S glaazbde 5l (S Glsie 4 TT-4 sl oo 5, 50
5550 ol 3 olisabl Caz abl e Ol ahas asls
o san VT B> auoyo (yliee Glp gilwand 5l Jol> mls
Lol 0y )5 et ¥ Jgaz ;0 amds> cnl 4y 095 5l e
ol 50 Ol ai Lol b e 45 ams e olid @l

Sl Lt oles el i g S e planl ey

TT-4 35 b ouig¥T Bis> wuoyo -V Jguo

Table 4. Percent removal of pollutants in TT-4
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Table 5. Change in the amount of pollutants in digestion lagoon
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