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ABSTRACT

Research subject: Chlorine and its derivatives, due to their unique properties, are used in the production of a wide range of materials in chemical,
polymer, agricultural, pharmaceutical, and health industries. In fact, more than half of the marketed products worldwide are directly or indirectly related
to the chlorine industry. Given the significance of these chemicals, this study aims to analyze the status of the chlorine chain in Iran’s petrochemical
industry and identify its strengths, weaknesses, and investment opportunities.

Research approach: To assess the status of domestic chlorine production, the nominal and actual production capacities of petrochemical companies
were collected and analyzed based on official data from the National Petrochemical Company. Using the collected statistics and data, the decrease in
the operational rates of petrochemical companies was analyzed. Additionally, the share of end-use applications in the total chlorine consumption in Iran
was determined and analyzed using block mass balance of the process units. To identify investment opportunities in the chlorine chain, trade data for
chlorine compounds were collected and analyzed based on customs documentation, in order to identify and introduce chemicals with significant import
volume or value compared to other substances.

Main results: The results showed that the majority of chlorine in Iran is used for the production of ethylene dichloride/polyvinyl chloride, with this
application accounting for over 91% of chlorine consumption in the petrochemical industry. On the other hand, the high cost of replacing mercury-based
chlor-alkali units with more environmentally friendly membrane technology and the inability to secure feedstock were identified as the main reasons for
the decline in operational capacity for chlorine and polyvinyl chloride production in the country. Using trade statistics, methylene chloride, powder
choline chloride, suspension and emulsion polyvinyl chloride, neoprene, and epichlorohydrin were identified as chemicals with high import volume and
value, making the evaluation of their production projects important.
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Application of Chlorine Compounds in Downstream Industries

Main Raw Material for Chlorine Chain

Industries

> Agricultural Industries
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Figure 1 An overview of the starting point of the chlorine chain
and the applications of producible chemicals within this chain [1, 2]
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Figure 2 Location of petrochemical companies producing

chlorinated chemicals as main or by-products on the vector map of
Iran [25]
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Table 1 Nominal and actual production capacity of chlorinated compounds in petrochemical companies

Company Products Capacity (KTPA) Ca:));ce;:;t(llo(l'll?ll A) Status
Chlorine 585.00 427.66 -
Ethylene dichloride 890.00 529.30 -
Vinyl Chloride Monomer 343.00 256.17 -
Arvand P.C. : - -
Suspension Polyvinyl Chloride 300.00 198.27 -
Emulsion Polyvinyl Chloride 40.00 19.80 -
Bleach 16.00 0.03 -
Chlorine 250.00 0.00 Phased-Out
Ethylene dichloride 440.00 259.30 -
Bandar Imam P.C. Vinyl Chloride Monomer 180.00 159.07 -
Suspension Polyvinyl Chloride 175.00 155.52 -
Bleach 6.60 6.52 -
Ethylene dichloride 240.00 170.62 -
Ghadir P.C. Vinyl Chloride Monomer 150.00 108.98 -
Suspension Polyvinyl Chloride 120.00 108.17 -
Chlorine 26.40 0.00 Phased-Out
Ethylene dichloride 86.20 31.33 -
Abadan P.C. - -
Vinyl Chloride Monomer 71.00 37.68 -
Suspension Polyvinyl Chloride 120.00 32.67 -
Hegmatane P.C. Suspension Polyvinyl Chloride 40.00 1.88 -
Hydrogen Chloride (as a By-
Karoon P.C. Product) 189.00 88.64 B
Bleach 6.80 5.43 -
Khuzestan P.C. Phosgene 11.60 2.58 -

AN
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Table 2 Export volume of chlorinated chemicals during the period 1397-1401 (2018-2022)

Chemicals HS Code 1397 1398 1399 1400 1401 Average
KTPA

Chlorine 2801 10 00 8.96 9.13 7.37 8.76 9.85 8.81

Hydrochloric Acid 2806 10 34.87 30.26 24.24 32.89 39.50 32.35
Ammonium Chloride 282710 00 0.02 0.01 0.08 2.05 1.88 0.81

Sodium Hypochlorite 2828 90 10 17.76 22.58 51.67 59.64 54.52 41.24
Ethylene Dichloride (EDC) 2903 15 00 13.00 0.00 0.00 0.00 0.00 2.60
Vinyl Chloride Monomer (VCM) 2903 21 00 6.27 0.00 0.00 0.00 0.00 1.25
Suspension Polyvinyl Chloride (S-PVC) 3904 10 10 77.67 153.23 | 102.28 | 107.77 28.21 93.83
Emulsion Polyvinyl Chloride (E-PVC) 3904 10 20 0.17 3.18 5.08 1.32 0.06 1.96

Total 158.70 | 218.39 | 190.71 | 21243 | 134.02 182.85

WWAV-1F ) Sl ojb (b oS slge Shoyls x> ¥ Joue
Table 3 Import volume of chlorinated chemicals during the period 1397-1401 (2018-2022)

Chemicals HS Code 1397 1398 1399 1400 1401 Average
KTPA
Chlorine 2801 10 00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrochloric Acid 2806 10 0.01 0.02 0.01 0.01 0.03 0.02
Ammonium Chloride 282710 00 0.54 1.50 0.45 0.32 0.37 0.64
Sodium Hypochlorite 282890 10 0.00 0.00 0.00 0.02 0.00 0.00
Methyl chloride & Ethyl chloride 2903 11 00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene Dichloride (EDC) 2903 15 00 0.00 0.00 0.00 0.00 0.00 0.00
Methylene Chloride 2903 12 00 8.17 11.98 6.57 8.52 11.75 9.40
Chloroform 2903 13 00 0.16 0.23 0.20 0.25 0.08 0.19
1,4-Dichlorobutane 2903 19 00 0.00 0.06 0.12 0.01 0.04 0.05
Vinyl Chloride Monomer (VCM) 2903 21 00 0.00 0.00 0.00 0.00 0.00 0.00
Trichloroethylene 2903 22 00 0.05 0.01 0.09 0.12 0.12 0.08
Tetrachloroethylene 2903 23 00 2.23 3.53 2.37 1.05 3.54 2.54
Chlorodifluoromethane 2903 71 00 0.88 1.32 1.46 1.35 1.62 1.33
Dichlorofluoroethane 2903 73 00 0.23 1.32 0.84 0.31 0.51 0.64
Epichlorohydrin 2910 30 00 0.55 4.00 3.88 1.72 1.83 2.40
Chlorobenzenes 2903 91 00 0.12 0.36 0.27 0.11 0.27 0.23
Mono-chloroacetic acid 29154010 0.22 0.27 0.33 0.40 0.07 0.26
Chloride choline (75%) liquid 292310 10 0.23 0.27 0.12 0.27 0.59 0.29
Chloride choline (60%) powder 29231020 9.97 10.54 3.96 5.11 7.82 7.48
Suspension Polyvinyl Chloride (S-PVC) 3904 10 10 16.65 1.43 2.84 2.83 10.41 6.83
Emulsion Polyvinyl Chloride (E-PVC) 3904 10 20 2.80 1.61 2.20 291 5.56 3.02
Polyvinylidene Chloride (PVDC) 3904 50 00 0.06 0.12 0.16 0.15 0.16 0.13
Neoprene(latex) 4002 41 00 0.32 0.04 0.00 0.02 0.00 0.08
Neoprene 4002 49 00 1.73 1.18 1.34 1.22 1.23 1.34
Calcium Hypochlorite 2828 10 00 1.25 0.72 0.30 0.38 0.43 0.62
Total 46.17 40.52 27.51 27.06 46.42 37.54
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Figure 3 Classification of chemicals in the chlorine chain of Iran's
petrochemical industry based on upstream, intermediate, and
downstream concepts
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Table 4 Analysis of profit per thousand tons from the sales of
polyvinyl chloride (PVC) and sodium hypochlorite products based
on the financial statements for the fiscal year ended 1400/12/29
(2022/03/20), Arvand petrochemical company [27]

Profit per
Chemicals Sales Total profit unit sold
volume (kt) | (Million Rials) (Million
Rials/kt)
Sodium
Hypochlorite it e 2y
Polyvinyl
Chloride 233.7 43,155,767 184,663.1
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Figure 4 An overview of chlorine consumption in Iran's
petrochemical industry
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The phosgene produced at Karoun Petrochemical companyis used for the production of isocyanates.

Khouzestan Petrochemical Company
A 2.56
Chlorine 2.07 Phosgene Unit
The phosgene produced at Khouzestan Petrochemical is used for the production of Polycarbonate.
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Figure 5 Input and output flows of process units producing chlorinated compounds
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Figure 6 Share of each application in chlorine consumption within Iran’s petrochemical industry
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Figure 7 Import volume and value of chlorinated chemicals that can be produced in the petrochemical industry
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Figure 8 Export volume and value of chlorinated chemicals
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