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Abstract
Background and Objective: Developing of petrochemical industry has increased the amount of
volatile organic compounds (VOCs) released to the environment and has caused to reduce air quality
and to increase global warming and also serious problems for public health. The main objective of this
research is to determine and reduce the amount of VOC compounds in oil, gas and petrochemical
industries.

Material and Methodology: In this study, the LDAR program which its results are based on the use
of two analyzers equipped with PID detector and infrared camera was used. The EPA-21 method was
also used to determine the leakage of compounds.

Findings: The total amount of leakage potential was estimated to be 727.401 tons per year,
considering all equipment, while the calculated emission components were precisely measured to be
320.16 tons; by doing the LDAR program these leakages were eliminated.

Discussion and Conclusion: Based on the results of estimating the emission of pollutants from EPA
in the selected petrochemical unit, it was found that the condition of the studied unit is much better
than the global average, it should be noticed that valves and fittings have the highest contribution in
VOCs emissions. Regarding the findings of the present study, it can be concluded that the proper
implementation of the LDAR program will not only reduce VOC emissions and improve the economic
situation but also reduce costs and produce a better and cleaner product.

Keywords: VOC Compounds, Petrochemical Industry, LDAR, Process Equipment Leaks, IR
Camera.
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Table 1. Average emission coefficient for Synthetic Organic Chemical Manufacturing Industries
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Table 2. Number of equipment and amount of volatile organic compounds without application of LDAR in
petrochemical and chemical industries
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Figure 1. An example of leak detection from equipments using LDAR
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Table 3. Calculated emission rate using the first method for the studied petrochemical company, a) total rate of
emissions, b) estimating the emission rate and reducing it by LDAR program

£ E\ O .
¥ ’ e 5 13 ' {A %
:E\ o e 'Eé € e ) \ a=>lg byl
' 3 = : : > £
SRR
Slapzs S olass
'Y Y os WY-v YVY a4 N2 YEVE sl
& Lasl s
SIYYA | efesASY | o1N8R | e VAV | oN e e Yy RS 25 B Y PRY XY -
P kS ol JsLa!
YIVY'# AR ATARMG AATAYd YAIYA ARAS Y- ARIAAR
elo p PREST
O slila Js et (f
AATA AV a/vea YAV/POF | YEV/ALY /. FYIVVY YAVIOAF
Ju e 2
R & Sl el s
\ARARD
Jbe Sliapzs JS
shyls Ol slass
q A ve BOY - Y Vof A\ VYO Slass Skny el cots
LDAR b, sl
bl 725 Olie
P kS shls Sl
Y/- QoY [+#A </fYY IRIAR VYIAY [+Y0 YIVY ZIVY
colo | abol 5lans o gadly 2
LDAR b,




Yy

ee soag iy 23 Lo guiuT 8 Wil jupn 58 JT Wl i jLics! ials

YY/AN FIVAY AAIES] - AAATARY

ARTd

25 Ol (2

Jls

YAIYY oa/vay

(85 5 sl s

LDAR b s jlon

NN VY. YVIFY YYIAY

ool s e

25 s Sl

AAY YABY

% i
3l o 28y

LDARL

AARYAYS

bl Ll s

Ol bl
P kS

ly 53 sl
S 25 gl
(LDAR)<b ,

S G5 A
Dl ol 9 (Gl 9 () Lo Sy 4 4295 L
s 5 et s Sl lolid o sond iy aslio 4
s |y Ll Gliee 5o a8 Gl az gl L el Coenl >
2 Gebate dg) o a5l gl (A (S5 S Bl @ ol
LDAR by alonil 13 sl oo Logmnn SoolS 5 il
2 Gl (eSS (Slp Wl (oo a5 el (B Lo
Ol eits S8 g, 5LS a1 6l Sl 5 0ol
OB SIS 5L gl lod gl (2al5 sl bS5
9 0SS (el Gl Jgmazme DT 4y s0 als
w2 3 s pSolr 5 DLl I A anse als el
Cammsd d Jgl by, 545 (2l el 090 (o0 Dl
2L S0 50 (conby it Coxdg 45 39 e 0 dal
o VT jLsil ogilly Jeuily slls Dl S 28,5,k
oo alomil (slais Sl s ol Jlusys o3 YYV/E+)
Jlwyd (3 o Sgyaen Cuis o YYNVF Gl Slo
51l ogilly Leily S 51 ZFY/F Jobes i ol oo
ctlolis see ol LDAR asli s bl b a5 sl Sl5g
e oml Bds oS Sl S5 ¥ s 5 Si> g 8
35 pladl b asloe (Slez bawsie ) e Lo ol Lozl

5 o5 4o azgil (ST slaJlew o LDAR aly

Ol a8 5,8 Gl oy e o] Caws 4 s 4 a3k
o5l sl Jlw jo 3 YYY/E-) (IS job 4y o5 )0
Ol Jrdlly 5k 4 Jg o )lo 05z 518 JT ol 5 Lacl
0 3,51 o yo o3 YY-/VF og0> )8 ‘511 SlaS 5 e
Ol GhalS 5 oad plonil (ol ot 5 o g 2 4 a2 g5 b e
5 olowbis Jloie (ol wles LDAR a5l eolanal L
Slolodl g ankad argai b g &l o plosl 5l ey lagy T Lics]
Oy90 u,-"-‘-*"j)-‘-’ OMT Cawd C.ll.u U»Lw‘).o M)LQA (:J/H.S
oy SYLasl g YT 84S 0, by olg e adlllae
e o=l e as asls JTaluS 5 el o1, (A7) pgm
Csd 4 gl ol YT i 4y bgs o (FY)) g (2 s
bug ool plol Guios s sliwl, )0 Gudos ol 5l ol
00,8 ol 45 asb e YA Jloys il Ses g ZhA0
5=l s JT slajl8 wljlacsl 51 7a s oVlasl g YT
3l e 42 ST.0A) aisS (o it 1) Sljges cois
=g Loy VT s weanl 730 VL a1 i g oYLasl
SYlail slaws a5 sl 0gzg Laslo ooVl s a¥lasl
e ol Lol asiwn A O R S RS W P

el 0T e 2alS Capz Ol e iy ax g5 diels




)&A.b 9 L;L,,GLM‘

YFee olo (68 MY o lods (o ) buxo (65919555 g pole YA

7.

10.

11.

12.

Bokowa, A.H. Review of odour
legislation. Chem. Eng. Trans. 2010,
23, 31-36.

Trincavelli, M.; Coradeschi, S.; Loutfi,
A. Odour classification system for
continuous monitoring applications.
Sens. Actuator B Chem. 2009, 139,
265-273.

Hu, R., Liu, G., Zhang, H., Xue, H.

and Wang, X., 2018. Levels,
characteristics and  health  risk
assessment of VOCs in different
functional zones of
Hefei. Ecotoxicology and
environmental safety, 160, pp.301-
307.

Wang, Q., Li, S., Dong, M., Li, W.,
Gao, X, Ye, R. and Zhang, D., 2018.
VOCs emission characteristics and
priority control analysis based on
VOCs emission inventories and ozone
formation potentials in Zhoushan.
Atmospheric Environment, 182,
pp.234-241.

Thepanondh, S., Varoonphan, J.,
Sarutichart, P. and Makkasap, T.,
2011. Airborne volatile organic
compounds and their potential health
impact on  the vicinity of
petrochemical industrial complex.
Water, Air, & Soil Pollution, 214(1-4),
pp.83-92.

Keramati, A., Nabizadeh Nodehi, R.,
Rezaei Kalantary, R., Nazmara, S.,
Zahed, A., Azari, A., Bahramifar, H.
and Mahvi, A.H., 2016. TVOCs and
BTEX Concentrations in the Air of
South Pars Special Economic Energy
Zone. Journal of Mazandaran
University of Medical
Sciences, 25(133), pp.236-244 (In
persian).

oz Al (g oo loj Hgp0 4 Sligad i (Soge )

Sloael Casas wlis IS bl ol zalS 1) (5 jaxgs LB

oo Ot VT, a8 ol azgi b addllas 050 sonisg

R N I JE WL R C JURCA N KT B e /A VU

Lol (5590 Dl gz

References

1.

Kalabokas PD, Hatzaianestis J, Bartzis
JG, Papagiannakopoulos P.
Atmospheric concentrations of
saturated and aromatic
hydrocarbons around a Greek oil
refinery. Atmos Environ 2001;
35:2545 —2555.

Xue, Y. (2013) A Review of the
Development of China’s  Coal
Industry. Journal of technology, 15,
87-94.

United states environmental protection
agency Washington, D.C. 20460,
2010, method 21 - determination of
volatile organic compound leaks.
World Health Organization
Publications. Air Quality Guidelines
for Europe; European Series No.
91;2000, World Health Organization:
Copenhagen, Denmark, 2000.
Zabiegata, B.; Partyka, M.; Zygmunt,
B.; Namie“snik, J. Determination of
volatile organic compounds in indoor
air in the Gdansk area using
permeation passive samplers. Indoor
Built Environ. 2009, 18, 492—

Capelli, L.; Sironi, S.; Barczak, R.; Il
Grande, M.; del Rosso, R. Validation
of a method for odor sampling on solid
area sources. Water Sci. Technol.
2012, 66, 1607-1613.



Y e aing iy, gloo s 8 Ol a1 3 JT Sl 7 Ll ials
16. EPA.Profile of the petroleum refining 13. Tiwari, V., Hanai, Y. and Masunaga,
industry.Sector  notebook  project S., 2010. Ambient levels of volatile
EPAy310-R-95-013 SIC2911.EPA organic compounds in the vicinity of
Office of Compliance, 1995. petrochemical industrial area of
17. Li, R. (2016) Application of LDAR Yokohama,  Japan.  Air  Quality,
Technology in Huizhou Petrochemical Atmosphere & Health, 3(2), pp.65-75.
co., LTD and the VOCs Emission 14. Cetin, E., Odabasi, M. and Seyfioglu,
Reduction Effect. Chemical R., 2003. Ambient volatile organic
Intermediate , 34-35. compound (VOC) concentrations
18. Zhao, J., & Chen, M. (2018). Leak around a petrochemical complex and a

Detection and Repair (LDAR)
Standard Review for Self-Inspection
and Management for VOC Emission
Traditional
Industry. Journal of
Protection, 9(11),

in  China’s
Chemical
Environmental
1155.

Energy

15.

petroleum refinery. Science of the
Total Environment, 312(1-3), pp.103-
112.

Tegstam, J. F., & Danjoux, R. (2007).
Gas leak detection in the oil and gas
industry  using infrared  optical
imaging. FLIR Systems.




