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il (38 all
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Fuel 1 Fuel 2 Electricity Sludge Neutralizing agent 1 Neutralizing agent 2 Other *

Plant

. Type Unit Use Cost Type Unit Use Cost Electricity Cost Sludge Cost Type Use Cost Type Use Cost ICRCW Other Units Value

(unit/kg (US $/ kg (unit/kg (US $/kg (kWh/kg (US $/ kg (mt/kg (US $/ kg (kg/kg (US $/kg (kg/kg (US $/kg (US $/kg
HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23)
Zhejiang Juhua Steam kg 0.77 0.03 n/a n/a n/a - 2.60 0.26 0.007 0.33 | Ca(OH),” 2.69 0.27 n/a n/a - 0.89 n/a n/a -
Fluor-Chemistry
(1 line)
Zhejiang Juhua Hydrogen | Nm’ 1.68 0.07 | Steam kg 1.00 0.04 0.73 0.07 0.009 0.43 | Ca(OH),"” 3.27 0.33 n/a n/a - 0.94 n/a n/a -
Fluor-Chemistry
(2 lines)
Jiangsu Meilan Hydrogen | kg 0.09 0.05 n/a n/a n/a - 0.68 0.07 n/a - NaOH 0.15 0.06 n/a n/a - 0.17 Recovered | kg/kg of 2.20
Chemical HF | HFC-23
Changshu 3F Natural kg 0.20 0.15 | Steam kg 0.08 0.00 0.21 0.02 n/a - n/a n/a - n/a n/a - 0.17 n/a n/a -
Zhonghao gas
Limin Chemical LPG" kg 0.13 0.14 | Steam kg 0.08 0.00 0.19 0.02 n/a - n/a n/a - n/a n/a - 0.16 n/a n/a -
Quimobésicos Steam kg 0.87 0.03 n/a n/a n/a - 5.00 0.50 n/a - n/a n/a - n/a n/a - 0.53 n/a n/a -
Foosung® Natural Nm’ 0.77 0.39 | Steam kg 0.35 0.01 0.36 0.04 n/a - n/a n/a - n/a n/a - 0.44 n/a n/a -
gas
Chemplast Sanmar | Hydrogen | Nm’ 3.77 1.88 C.air m 8.00 0.04 0.51 0.05 n/a - NaOH 0.004 0.002 Na,SO; 0.002 0.000 1.98 n/a n/a -
44

¥ The potential revenue from selling HF was not accounted in the ICRWC calculation.

* The quantity of neutralizing agent used is reported only in five monitoring periods.

0 Data provided is for the entire plant, not just for the HFC-23 destruction facility. Therefore, calculated incremental cost represents an upper limit of the cost of chemicals for neutralization and for waste.
*! Liquefied petroleum gas.

*2 Plasma arc technology.

* Formerly Ulsan Chemical.

* Compressed air.
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Annex III
Fuel 1 Fuel 2 Electricity Sludge Neutralizing agent 1 Neutralizing agent 2 Other *®
Plant Type Unit Use Cost Type Unit Use Cost Electricity Cost Sludge Cost Type Use Cost Type Use Cost ICRCW Other Units Value
(unit/kg (US $/ kg (unit/kg (US $/kg (kWh/kg (US $/ kg (mt/kg (US $/kg (kg/kg (US $/kg (kg/kg (US $/kg (US $/kg
HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23) HFC-23)

Navin Fluorine Natural Nm® 0.69 0.35 | Steam kg 0.85 0.03 3.44 0.34 0.0016 0.08 Ca(OH), 0.64 0.06 NaOH 0.02 0.01 0.87 Recovered | kg/kg of 0.55
International gas HF HFC-23
SRF Hydrogen | Nm’ 0.74 0.03 Oxyg | Nm’ 0.48 0.32 0.98 0.10 n/a - Ca(OH), 0.03 0.003 n/a n/a - 0.45 Recovered | kg/kg of 5.54

en HF | HFC-23
Zhonghao n/a n/a n/a - n/a n/a n/a - 2.90 0.29 | 0.00002 0.001 n/a n/a - n/a n/a - 0.29 n/a n/a -
Chenguang
Research Institute
45
Zhejiang LPG kg 0.21 0.23 | Steam kg 0.04 0.00 0.70 0.07 n/a - n/a n/a - n/a n/a - 0.30 n/a n/a -
Dongyang
Chemical
China Fluoro Natural Nm’ 0.57 0.29 | Steam kg 0.26 0.01 0.99 0.10 0.01 0.27 n/a n/a - n/a n/a - 0.67 n/a n/a -
Technology gas
Changshu Haike Natural Nm® 0.40 0.20 | Steam kg 0.28 0.01 0.41 0.04 n/a - n/a n/a - n/a n/a - 0.25 n/a n/a -

gas

Yingpeng LPG Nm® 0.16 0.33 | Steam kg 0.19 0.01 0.86 0.09 0.00 0.03 NaOH 0.24 0.10 | Ca(OH), 0.35 0.03 0.58 | Wastewater | mt/kg of 0.03
Chemical HFC-23
Hindustan Hydrogen | kg 0.16 0.08 | Oxyg kg 1.55 0.77 36.95 3.69 n/a - n/a n/a - n/a n/a - n/a Nitrogen | kg/kg of 0.24
Fluorocarbons en HFC-23
Limited*’
Gujarat Natural kg 0.15 0.11 | Steam kg 2.94 0.12 1.82 0.18 n/a - NaOH 0.15 0.06 n/a n/a - 0.47 Recovered | kg/kg of 3.32
Fluorochemicals gas HF | HFC-23
Limited
Shandong Diesel kg 0.42 0.42 | Steam kg 3.05 0.12 0.97 0.10 n/a*® - Ca(OH), 1.72 0.17 n/a n/a 0.81 n/a n/a -
Dongyue
Chemical
Frio Industrias Natural Nm’ 0.54 0.27 n/a n/a n/a - 0.40 0.04 n/a - n/a n/a - n/a n/a - 0.31 Recovered | kg/kg of 1.75
Argentinas gas HF | HFC-23

* Plasma arc technology.

% Only three monitoring reports (covering November 2008 through November 2011) were available.

" Based on limited data, the reported electricity consumption was between one and two orders higher than that reported in any other project, including those projects that use plasma arc technology (which are expected to have
higher electricity consumption than projects using a thermal incinerator, such as in Hindustan Fluorocarbons Limited). The Secretariat therefore excluded this data point from its analysis.

* The figures were provided, but not reviewed by the Secretariat due to time constraints.
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Table 2. Indicative cost of consumables and waste

Consumable/Waste | Unit Cost Unit Cost Comments
(US $/unit) (US $/unit)
Hydrogen kg 0.50 | Nm’ 0.04 | Cylinders available for about US $0.50-0.60/kg™
Oxygen kg 0.50 | Nm’ 0.66 | Secretariat’s estimate
Nitrogen kg 0.02 Secretariat’s estimate
Diesel kg 1.00 About US $1/kg in China in 2017
Electricity KWh 0.10 Cost of electricity is US $0.05-0.18/kWh in Republic of Korea (2013)*', US $0.07-0.11/kWh in Mexico (2017)7,
’ US $0.04/kWh in Argentina (2017)”, US $0.08/kWh in China and India (2011)**
Natural gas kg 0.75 | Nm’ 0.50 | Average price in China (city gate price) as of 2015 is about US $ 0.4/m’.
In India compressed natural gas was about US $0.7/kg and piped natural gas was US $0.4/standard m® (2016)™
LPG kg 1.08 | Nm’ 2.04 | Based on global prices’’
Steam kg 0.04 US $0.03/kg in China (2014)*®
Calcium hydroxide | kg 0.10 Around US $0.07/kg in China *
Sludge disposal mt 50.00 Secretariat’s estimate
Sodium hydroxide K 0.40 In China varies between US $0.08 and US $0.15/kg depending on concentration and region (2014) ®; in India is around
& : US $0.50/kg *' or US $0.7-0.8/kg (2017)%
Sodium sulfate kg 0.20 US $0.2 US/kg (2017) in India®
Compressed air m’ 0.01 Secretariat’s estimate

* https://www.alibaba.com/product-detail/hot-selling-liquid-hydrogen-price 1029441347 html

30 http://www.globalpetrolprices.com/China/diesel_prices/

! https://home.kepco.co.kr/kepco/EN/E/htm]View/ENFBHP00103.do?menuCd=EN060201

>2 http://sie.energia.gob.mx/bdiController.do?action=cuadro&cvecua=I1IBCO1

33 http://www.telesurtv.net/english/news/Argentina-Raises-Electricity-Prices- Again-Now-up-to-148-20170201-0008.html

> https://www.ovoenergy.com/guides/energy-guides/average-electricity-prices-kwh.html

> https://globalchange.mit.edu/sites/default/files/DanweiZhang MS_2016.pdf

%% http://timesofindia.indiatimes.com/business/india-business/Gujarat-Gas-cuts-natural-gas-prices/articleshow/51655633.cms
7 http://www.globalpetrolprices.com/Ipg_prices/

> https://hub.globalccsinstitute.com/publications/adb-technical-assistance-project-aspen-simulation-and-evaluation-economic-feasibility-co2-capture-gaojing-gas-fired-power-plant/53-operating-costs
> http://www.made-in-china.com/products-search/hot-china-products/Hydrated_Lime_Price.html

5 http://www.tiankaichem.com/a/INDUSTYNEWS/22.htm

®! https://dir.indiamart.com/impcat/caustic-soda-flakes.html

52 http://www.adinathpetro.com/productlist1.asp

% ibid
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