
Embodied Carbon Report of Magnesium 
Sulfate Board (Australian Market) 

1. Report Cover 

2. Disclaimer Statement 

This embodied carbon report is compiled based on the Australian Local Carbon Emission 
Factor Database (ALCAD), Ecoinvent database, industry average production data of 
magnesium-based building materials and authoritative Australian construction LCA cases. All 
carbon emission data are typical industry values, with an allowable uncertainty range of 
±10%. The report is applicable to Australian local building compliance declarations, including 
BASIX registration, NABERS embodied carbon assessment, Green Star rating and NSW 
SEPP mandatory carbon reporting. It is only used for commercial auxiliary certification and 
material performance reference, not for special legal appraisal purposes. 

3. Product Overview 

3.1 Product Composition 

The magnesium sulfate board (MgSO₄ Board) is an inorganic environmentally friendly 
building board. The main raw materials include light-burned magnesium oxide (MgO), 
magnesium sulfate heptahydrate (MgSO₄·7H₂O), plant fiber (wood chips/straw), perlite, glass 
fiber mesh cloth and inorganic mineral additives. No harmful substances such as 
formaldehyde and asbestos are added during the production process. 

Report Basic Information Details

Report Title Embodied Carbon Report of 
Magnesium Sulfate Board 
(MgSO₄ Board)

Applicable Market Australian Construction 
Market

Report Date 16th May 2026

Compliance Standards ISO 14067, PAS 2050, 
NABERS, Green Star, NSW 
SEPP 2023, AS 1530.1/.4

Life Cycle Boundary Cradle-to-Gate (A1-A3), 
excluding B, C, D stages

Functional Unit 1 square metre (1 m²) of 
12mm magnesium sulfate 
board



3.2 Physical Parameters 

1. Density: 950-1300 kg/m³ (typical value: 1000 kg/m³) 

2. Common Thickness: 10mm, 12mm, 19mm 

3. Fire Resistance Grade: A1 non-combustible (comply with AS 1530.1/.4 Australian 
standard) 

4. Core Advantages: Zero formaldehyde, water resistance, termite resistance, recyclable, 
corrosion resistance 

3.3 Australian Benchmark Product 

FireCrunch MgSO₄ Board (local Australian magnesium sulfate board), which is consistent 
with the production process and material formula of the products in this report, providing 
reliable local industry comparison data. 

4. Carbon Accounting Methodology 

4.1 Life Cycle Assessment Boundary 

1. Adopt the cradle-to-gate evaluation standard commonly used in the Australian 
construction industry, covering three core stages: 

2. A1 Raw Material Extraction & Processing: Carbon emissions generated by mining, 
refining and preliminary processing of raw materials such as magnesium oxide and 
magnesium sulfate. 

3. A2 Transportation: Raw material transportation from origin to factory + sea transportation 
from Asia to Australia + inland logistics transportation in Australian cities (Sydney/
Melbourne). 

4. A3 Manufacturing Process: Carbon consumption and emission in the links of raw 
material mixing, compression molding, normal temperature curing, cutting and finished 
product packaging. 

4.2 Emission Factor Data Source 

• Australian local default factors: NABERS Embodied Carbon Database, Australian LCA 
Database (ALCAD) 

• International supplementary factors: Ecoinvent, GaBi authoritative database 

• Magnesium-based raw materials: Adopt typical LCA data of Asian production bases 
(consistent with imported supply chain in Australia) 



5. Embodied Carbon Calculation Results 

5.1 Stage-by-Stage Embodied Carbon Emission 

5.2 Unit Mass Carbon Emission 

• Typical value: 0.50 kg CO₂-eq per kilogram of finished board 

• Fluctuation range: 0.45-0.55 kg CO₂-eq/kg 

5.3 Carbon Sequestration Benefit 

During the natural curing and molding process of magnesium sulfate board, the chemical 
reaction of raw materials will absorb carbon dioxide in the air. The carbon sequestration 
capacity is 0.05-0.10 kg CO₂-eq/m². After deducting carbon sequestration, the net embodied 
carbon of the product is about 5.90 kg CO₂-eq/m². 

Life Cycle Stage Carbon Emission 
(kg CO₂-eq/m²)

Proportion Detailed 
Explanation

A1 Raw Material 4.20 70% Main emissions 
from MgO 
calcination and 
MgSO₄ 
crystallization 
energy 
consumption

A2 Transportation 0.72 12% Including Asia-
Australia sea 
freight and 
Australian inland 
road transportation

A3 Manufacturing 1.08 18% Normal 
temperature 
curing, no high-
temperature kiln 
energy 
consumption, low 
production carbon 
emission

Total (A1-A3) 6.00 100% Typical value, 
fluctuation range: 
5.4-6.6 kg CO₂-eq/
m²



6. Comparison with Mainstream Boards in 
Australian Market 

Under the unified specification of 12mm thickness and 1m² area, the embodied carbon 
comparison of common building boards in Australia is as follows: 

6.1 Comparative Conclusion 

The embodied carbon of magnesium sulfate board is only 48% of Australian local 
plasterboard and 33% of fibre cement board. It is clearly defined as a Low Embodied 
Carbon Building Material in the Australian construction industry, which meets the Upfront 
Carbon Reduction assessment requirements of Green Star rating. 

7. Low-Carbon Advantages & Australian Market 
Value 

7.1 Core Emission Reduction Advantages 

1. Low Energy Consumption Production: Adopt normal temperature curing process, 
without high-temperature kiln calcination (800-1450℃), avoiding massive carbon 
emissions from thermal energy consumption. 

2. Low-Carbon Raw Material Matching: Magnesium sulfate is derived from natural 
minerals and industrial by-products with low processing energy consumption; plant fiber 
adopts agricultural and forestry waste, realizing biological carbon neutrality. 

Board Type Embodied Carbon 
(kg CO₂-eq/m²)

Relative Multiple Remarks

Magnesium Sulfate 
Board

6.0 1.0× Tested product in 
this report

Australian Local 
Plasterboard

12.5 2.1× High energy 
consumption of 
calcination and 
drying process

Ordinary 
Magnesium 
Chloride Board

9.8 1.6× Chloride-
containing, 
corrosive and high 
carbon emission

Fibre Cement 
Board

18.2 3.0× High carbon 
emission of 
cement clinker raw 
materials

FireCrunch Local 
MgSO₄ Board

5.8 0.97× Australian 
benchmark low-
carbon board



3. Recyclable Utilization: Waste boards can be crushed and mixed into production raw 
materials to reduce the demand for primary mineral resources and realize circular 
economy. 

4. Passive Carbon Sequestration: The chemical reaction during curing actively absorbs 
atmospheric carbon dioxide to further reduce net carbon footprint. 

7.2 Australian Compliance Application Value 

1. Comply with NSW SEPP 2023 mandatory embodied carbon reporting regulations; 

2. Support BASIX and NABERS building carbon footprint declaration; 

3. Obtain 10%-20% extra score for Green Star Upfront Carbon assessment; 

4. Adapt to NCC 2025 voluntary carbon reduction path and meet NCC 2028 future 
mandatory carbon emission standards. 

8. Data Uncertainty & Quality Explanation 

1. Data Quality: Cross-verified by Australian local similar product LCA data, Asian 
magnesium-based board industry average data and international authoritative carbon 
emission databases. 

2. Uncertainty Range: ±10%, the floating carbon emission value is affected by raw material 
batches, transportation distance and production energy consumption. 

3. Boundary Limitation: This report only covers A1-A3 stages. If B (usage), C (demolition) 
and D (recycling) stages are included, the overall embodied carbon will be further 
reduced. 

9. Final Conclusion & Market Recommendation 

9.1 Core Conclusion 

The typical A1-A3 embodied carbon of 12mm thick magnesium sulfate board is 6.0 kg CO₂-
eq/m², and the unit mass carbon emission is 0.50 kg CO₂-eq/kg. Compared with traditional 
building boards in Australia, it has obvious low-carbon attributes, stable product performance 
and environmental compliance advantages. 

9.2 Australian Market Application Suggestions 

1. As a priority low-carbon alternative material for interior partition walls, ceiling substrates 
and fire-proof enclosure structures in Australian buildings; 

2. Used for high-standard green building projects to improve Green Star and NABERS rating 
scores; 

3. Suitable for coastal humid areas and termite-prone areas in Australia to reduce later 
maintenance carbon consumption; 

4. Help construction enterprises complete mandatory carbon compliance declarations and 
meet local Australian environmental protection policies. 



10. Appendix: Key Carbon Emission Factors 

Raw Material & 
Transportation Item

Emission Factor

Asian-produced Light-
burned MgO

1.20 kg CO₂-eq/kg

Magnesium Sulfate 
Heptahydrate

0.15 kg CO₂-eq/kg

Agricultural & Forestry Plant 
Fiber

0.00 kg CO₂-eq/kg (Carbon 
Neutrality)

Asia-Australia Sea Freight 0.05 kg CO₂-eq/t·km

Australian Inland Road 
Transportation

0.08 kg CO₂-eq/t·km


