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Gas, Galvanizing and Greenwashing 
– furnace technology?



Electric heating is the best for 
galvanizing tanks, but unfortunately 
it is not always possible to use it 
because of the high cost of 
electrical energy (H Bablik 1926)



Some numbers
• Heating steel ~55 kWh per tonne
• Melting zinc ~82 kWh per tonne
So theoretically we need around 
66kWh per tonne galvanized, but
• Evaporating water ~1.1 kWh per tonne (20g 

water/m2). 
• In addition we also have heat losses by 

radiation and convection which could be 
up to 17kW/h per m2 of kettle surface and say 1kW/h per m2 kettle 
wall surface. Ash removal adds another heat loss.

• In total around 70 kWh is required per 
tonne of steel galvanized. 



Carbon Energy 
sources
 Coal, Coke
 Oil
 Diesel
 Gas



CO2 emissions from combustion of 
common fuels



Relying on Carbon Combustion
 The calorific value of the various fuels available is 

determined by the ease and nature of the energy 
release in burning carbon with oxygen

 The greater the surface area in contact with the 
oxidizing agent the more efficient it will be 
(Temperature, Turbulence, Time). 

 Gas should be better than liquid should be better than 
solid.
Fuel Particulates SOx NOx
Natural Gas √

LPG √

Light Fuel Oil √ √

Heavy Fuel Oil √ √ √

Coal √ √ √



Combustion with natural gas
CmHn + (m+n/4)O2 → mCO 2 + (n/2)H2O

For example:
CH4 + 2O2 → CO2 + 2H2O + heat 

http://www.ee.co.za/wp-content/uploads/2018/05/Mike-037-06-2018-Fig1.jpg
http://www.ee.co.za/wp-content/uploads/2018/05/Mike-037-06-2018-Fig2.jpg


The CO2 load with gas
 Nm3(normal cubic metres) CO2 produced ≅ 50% O2

used.
 Studies confirm that the CO2 produced is dependant 

upon the input gas composition.
 Study in Turkey -



Relationship between energy 
consumption per tonne steel 
galvanized and utilisation
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The Chinese situation

 Early 5-year plans focused upon productivity (using 
people) and industrialisation – more, faster, better, cheaper

 8th 5-year plan under Deng Xiaoping in 1991 
accelerated the trading process which was catapulted 
forward again with the joining of the WTO in 2001.

 Cleaner Production Promotion Law – 2002, 
Environmental Protection Law 2015, Only really 
enforced in 2017 – many galvanizing plants closed!



Addressing the low carbon 
economy in China (14th 5-year Plan 
2021-2025)
 Carbon emissions will peak in 2030 – action plan
 Cut energy intensity by 13.5% and carbon intensity by 

18%
 Non-fossil fuels to be 20% of energy source 
 Focus on energy security to support ongoing economic 

growth (common prosperity, etc.)
 Carbon neutrality by 2060



Expenditure on renewables 
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Renewables – wind



Renewables – Solar PV



Renewables – hydropower





Internationally, coal is the most widely used primary fuel, 
accounting for about 36% of the total fuel consumption of the 
world’s electricity production.











Bohai Economic Ring

Yangtze River Economic Ring

Pearl River Economic Ring

> 500 
plants

> 500 
plants

> 100 
plants



Galvanized 
steel

Capacity 
(million 
tonnes)

Production 
(million 
tonnes)

Average Zn 
pick-up 
(kg/tonne)

Zn consumption 
(million tonnes)

Sheet and coil 120 66 22 1.45
Steel structures 50 38 43 1.63

Pipe and tube 20 16 40 0.64
wire/mesh/

hardware 8 5 40 0.2

Galvanizing industry in China, 2020

Some 55 million tonnes of fabricated steel was 
galvanized in China in 2020. 
Overall, the consumption of Zn for all galvanizing = 
3.92mt, nearly 60% of total Zn consumption.



What drove the move to gas? 
(2010 numbers)



Changes in energy source HDG 
plants – China
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The evolution of gas furnace 
technology in China since 2010
 Before 2010, most furnaces:

 had no recirculation heat systems
 used flat flame burners
 used impulse burner heating

 After 2010, the introduction of high velocity pulse 
fired (hvpf) burners enabled industry 
development and adoption of modern control 
systems.



Smart Control System 



City energy 
prices, 
average Jan-
March 2022



Galvanizing Furnace Energy Consumption & Operation Cost

Energy Type Energy Consumption per 
tonne Energy Cost Per tone in $USD

Natural Gas Fired Furnace 15 ～ 20 Nm³/tonne 7.5 ～ 10.0

(Including flux heating)

Electricity Heated Furnace 120 ～ 175 KWh/tonne  16.68 ～ 24.33

(Including flux heating)

Note: 

1. Energy Consumption included the heat required for flux heating

Average price of natural gas: 0.499 USD/Nm³

Average price of industrial electricity:  0.139 USD/KWh

2. Energy cost is based on average price of natural gas and industrial electricity in the end of last year in China 







Conclusions
 The move to gas has significantly reduced the HDG 

CO2 footprint in China and will continue to do so.
 Electrical energy usage will increase but gas will 

remain cost-effective and used for some time.
 The use of grid power does not necessarily reduce the 

carbon footprint of the galvanizing industry in China 
(and maybe some other countries), whereas ongoing 
improvements in gas furnace technology will.



Thankyou 
for listening!
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