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Abstract: Based on the life cycle assessment (LCA) method, this paper quantifies the resource and energy consumption,
pollutant emission and potential environmental impact of typical enterprises producing rock wool board “from cradle
to gate”, identifies the key processes affecting the environmental load of rock wool board products and the main factors
of the difference between enterprises. The results show that the production process of rock wool board contributes the
most to global warming. The process of raw material production contributes significantly to the environmental impact of
mineral resource depletion, fossil energy depletion and human toxicity. The energy production process contributes the
most to particulate matter formation and acidification of terrestrial ecosystem. The energy consumption intensity per unit
product and the amount of basalt and resin are the main factors causing the environmental impact difference of rock wool
products from different enterprises.
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Fig.1 Production process of rock wool board
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Fig.2 System boundary of life cycle assessment of rock wool board
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Tab.1 Inventory of rock wool board production per functional unit
TiH TR Hf ik A 4k B 4k C 4l D
ZRE kg/kg 8.47E-01 6.70E-01 9.14E-01 8.19E-01
Hzf kg/kg 3.40E-01 2.25E-01 1.45E-01 2.39E-01
it kg/kg 1.81E-01 3.67E-01 2.76E-02 2.81E-01
—— Gl ke/kg 1.26E-01 1.19E-01 1.29E-01 1.10E-01
K m¥kg 1.92E-03 2.78E-04 2.82E-03 1.75E-03
IR ke/kg 2.48E-01 2.59E-01 2.20E-01 2.58E-01
KRR m¥/kg 3.05E-02 5.07E-02 2.30E-02 3.23E-02
L) kWh/kg 3.49E-01 2.98E-01 3.58E-01 3.59E-01
Co, kg/kg 8.24E-01 9.03E-01 7.18E-01 8.56E-01
CH, ke/kg 8.36E-06 9.57E-06 7.13E-06 8.59E-06
N,0 kg/kg 1.08E-05 1.15E-05 9.45E-06 1.11E-05
NOx kg/kg 3.87E-04 2.02E-04 3.90E-04 2.88E-04
co ke/kg 6.61E-03 6.93E-03 5.84E-03 6.87E-03
NMVOC ke/kg 6.55E-04 7.02E-04 5.75E-04 6.81E-04
SO, kg/kg 2.03E-04 5.20E-05 1.00E-04 1.15E-04
PM keg/kg 4.22E-05 4.88E-05 1.81E-05 1.08E-04
15 RHETL Pb kg/kg 9.45E-07 9.87E-07 8.36E-07 9.83E-07
cd kg/kg 1.27E-08 1.33E-08 1.12E-08 1.32E-08
Hg kg/kg 5.64E-08 5.93E-08 4.98E-08 5.86E-08
As ke/kg 2.83E-08 2.97E-08 2.50E-08 2.95E-08
Cr kg/kg 9.53E-08 9.95E-08 8.43E-08 9.91E-08
Cu kg/kg 9.17E-08 1.29E-07 1.09E-07 1.28E-07
Ni ke/kg 1.28E-08 9.58E-08 8.11E-08 9.54E-08
Se ke/kg 1.23E-07 1.34E-08 1.13E-08 1.33E-08
Zn kg/kg 1.41E-06 1.47E-06 1.25E-06 1.47E-06
TR Iz A tkm 4.81E-01 6.56E-01 3.84E-01 5.69E-01
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Tab.2 Environmental impact types and units of rock wool
board life cycle assessment

PREE R I S 78 L ¥iva LY/l
AERAFIE (Global warming) kg CO, eq CO,, N,0, CH, %

WKL IE I (Fine particulate
matter formation)

kg PM2.5eq PM, N,0, NOx, SO, %

| BEVRFEY (Fossil
FeATREIE (. %! kg oil eq IR RIRREE
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B =GR FEY (Mineral . e
7 ( kg Cueq ZRAE . HaAa%
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MREEPE (Human toxicity) kg 1,4-DBCeq Pb, Cu, Ni, Hg, Cr %
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Fig.3 Analysis on the contribution potential of rock wool board to environmental impact
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Tab.3 Comparison of environmental impact indicators of rock wool board produced by various enterprises

] g b7 832 GE R E
il A il B il ¢ flk D

EERAE kg CO, eq 2.12E+00 2.17E+00 2.02E+00 2.14E+00
AEATREVEAES kg oil eq 5.94E-01 5.97E-01 5.79E-01 5.70E-01
TR 15, kg PM2.5 eq 2.56E-03 2.48E-03 2.52E-03 2.62E-03
kit E S RGR AL kg SO, eq 6.43E-03 6.13E-03 6.50E-03 6.52E-03
N3 kg 1,4-DBC eq 2.35E+01 2.29E+01 2.37E+01 2.28E+01
W PR IEFEIE kg Cu eq 1.46E-03 1.39E-03 1.52E-03 1.35E-03
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