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Environmental impact assessment of glass fiber product
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(1. Faculty of Materials and Manufacturing, Beijing University of Technology, National Engineering Laboratory for
Industrial Big Data Application Technology, Beijing 100124; 2. China Building Materials Federation, Beijing 100831)

Abstract: Combined with the current situation of glass fiber industry, this study uses the life cycle assessment (LCA)
method to investigate the resource and energy consumption and pollutant emission of glass fiber from the “cradle” to the
“gate”, compile the inventory, and characterize and normalize the data by using the recipe analysis method. The results
show that human carcinogenic toxicity (HTPc) and human non carcinogenic toxicity (HTPnc) have a great impact on
the environment, accounting for 53.51% and 30.53%, respectively. The ingredient melting phase contributes greatly to
global warming potential (GWP), fine particulate matter formation (PMEP), photochemical ozone formation on terrestrial
ecosystems (EOFP), terrestrial acidification (AP), HTPc, HTPnc, fossil resource scarcity (FFP), accounting for 78.57%,
72.87%, 66.00%, 78.16%, 71.69%, 88.90%, and 78.10%, respectively. When the power structure in the whole process
of producing glass fiber is changed, the carbon emission shows a certain decrease, and the seven environmental impact
indicators are reduced, which can effectively reduce the environmental impact.
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Fig.2 System boundary of glass fiber product production
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Tab.1 Life cycle inventory for production of 1 ton glass fibers

B i H Hfr JFURHRER TR B Sz T T AR e il JENaR
JiE kg 3.43E+01 5.99E+02 1.50E+01 2.92E+01 1.30E+01 2.62E+00 6.93E+02
Reli%m A Jti kg 1.76E+00 2.04E+02 9.99E-02 1.16E+01 8.65E-02 3.91E+00 2.21E+02
PN/t m’  4.59E+01 1.87E+01 2.46E-01 9.82E-01 2.13E-01  -420E+00  6.18E+01
EYe t 3.45E-01 3.45E-01
R4 t 3.30E-01 3.30E-01
AT t 2.20E-01 2.20E-01
s £ t 1.73E-01 1.73E-01
R 1 t 2.51E-01 2.51E-01
HAT t 2.95E-02 2.95E-02
T t 6.28E-03 6.28E-03
PR A PP VE R t 1.18E-02 7.17E-03
Ak t 6.56E-04 1.43E-02
TEHrmFLALH t 2.28E-03
KM AR t 1.18E-03 7.46E-03
R t 5.90E-03
UKBETR t 1.05E-03
B t 1.31E-03
FH T3] t 3.94E-04
B K t 2.73E-02 1.64E-01 3.09E+00 2.64E-01  -2.67E-03  3.54E+00
CO, kg 1.22E+02 4.00E+02 2.28E+01 1.89E+01 5.64E+02
CH, kg 8.76E-03 7.13E-03 4.07E-04 -3.06E-04  1.60E-02
N,O kg 3.87E-03 7.13E-04 4.07E-05 -3.23E-04  4.30E-03
Cco kg 3.43E-01 2.07E-01 1.18E-02 ~-1.76E-02  5.44E-01
SO, kg 2.00E-01 1.22E-01 2.55E-03 -1.92E-02  3.05E-01
No, kg 1.39E+00 2.28E-01 8.13E-03 —9.51E-02  1.53E+00
NMVOC kg 1.21E-01 1.64E-01 1.27E-01 6.54E-02 8.12E-04 4.78E-01
S PM kg 1.10E-01 1.11E-02 6.35E-04 8.62E-02 2.24E-02 2.30E-01
SARHERL
As kg 1.37E-05 7.13E-07 4.07E-08 -1.28E-06  1.32E-05
Cd kg 8.74E-08 6.42E-09 3.66E-10 -8.04E-09  8.61E-08
Cr kg 1.16E-06 9.27E-08 5.29E-09 -1.06E-07  1.15E-06
Hg kg 6.03E-07 3.85E-06 2.20E-07 2.37E-07 4.91E-06
Ni kg 1.72E-06 9.27E-08 5.29E-09 -1.61E-07  1.66E-06
Pb kg 1.20E-05 7.85E-08 4.48E-09 -1.17E-06  1.09E-05
\% kg 1.98E-05 0.00E+00 0.00E+00 -1.93E-06  1.79E-05
Zn kg 1.65E-05 5.21E-06 2.97E-07 -1.21E-06  2.08E-05
KR COD kg 5.11E-04 0.00E-+00 0.00E-+00 -499E-05  4.61E-04

45



| RIS EF G BRSO PR BE S
[
12 BESIWER 100 ‘
RS A B -,
PE VAR I B I A5 5 B R e et EEE%%%
FEA A P 1B B AT 4k R A S 80 | iﬁi%—*i‘}iﬁﬁéﬂ
HHEROLE D, - [ JRRIRER
) EGAPEmE £
i )
540
AR 3CR FIReCiPe2016 J5 1 i
YERBFFE T H. HHT, B4 o 2
TR 25N AR A R
R, FEAL T MBIk
(EDIP). ¥ 5% 41 1k 9% J7 1 (EPS), 0
A SR B 2 (CML2001), A 5 7 -
Bk 3 (Eco—Indicator), ReCiPe %%, GWP  PMFP  EOFP AP HTPc HTPnc  SOP FFP
SHEG

ReCiPe2016 7 % M HL T CML.
Eco-Indicator99 %5 J7 ¥ 09 L A1,
JE—FPEE AT R a] S PR A D
L PEM R RN T IR R R,
ALFE 17 vl i) o5 PR 5 1) 28 70 3 o 2 o IR R i 28 78
SEATAE SR E AN IZ RS R A ik 2 —
HR A e R B 45 52 i) I A (14 50 D) R B8 3 2T 24 7= it A B3
PO, BERRERAS B 11 (GWP), ok Y1TE BT 11 (PMFP),
1A BEVEHG Bk (FFP)., Fifi LR T (AP), SR B AR A R
B2 15% W (EOFP), AN AU #5 ME (HTPe), AN AEBUE # 1:
(HTPnc) KA p= 9 I A6 (SOP) 3L 8 R EE S 5 b, Ak

3 WERASLETEBRTIESEL S

Fig.3 Proportion of characterization of each unit of glass fiber production
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Tab.2 T Environment impact types and units of glass fiber life cycle assessment

8 AL S Hpr IR A H
APRAREALN (GWP) kg CO, eq CO,. CH,. N,0
Hefb2f BAAUE A A A R GE AR (EOFP) kg NO, eq NO,. NMVOC
BRI B (PMEP) kg PM2.5 eq PM2.5. NH,, NO,. SO,
Fifi bR 1k (AP) kg SO, eq SO,. NH;. NO,. k%
ANREUE#EE (HTPC) kgl,4-DCB As, Cd., Cr. Hg. Ni, Pb, Zn
NRAEEUE 2 (HTPne) kg 1,4-DCB As. Cd, Cr, Cu, Hg. Ni, Pb, V| Zn
B IRFER (SOP) kg Cueq KA
A REVREES (FFP) kg oil eq JRRE T RRR
=3 WEAHEFFELER
Tab.3 Characterization results of glass fiber production
ST JEUEFRH JEURH s Al R T T g JEF | it
GWP/(kg CO, eq) 2.06E+02 1.80E+03 5.63E+01 1.74E+02 2.29E+01 ~8.80E+00 2.25E+03
PMFP/(kg PM2.5 ¢q) 7.93E-01 3.50E+00 1.32E-01 2.14E-01 6.50E-02 -3.55E-02 4.67E+00
EOFP/(kg NO, ¢eq) 1.87E+00 6.00E-+00 2.34E-01 6.39E-01 1.05E-01 -1.32E-01 8.72E+00
AP/(kg SO, eq) 1.33E+00 9.90E+00 3.59E-01 6.55E-01 1.92E-01 ~3.95E-02 1.24E+01
HTPc/(kg 1,4-DCB) 9.86E-01 7.34E+00 1.17E+00 4.72E-01 1.12E-01 ~4.49E-02 1.00E+01
HTPnc/(kg 1,4-DCB) 2.51E+01 8.46E+02 531E+01 1.53E+01 5.96E+00 2.79E-01 9.46E+02
SOP/(kg Cu eq) 6.90E+00 9.96E-02 9.26E-02 8.58E-03 0.00E+00 -6.73E-01 6.42E+00
FFP/(kg oil eq) 7.01E+01 5.05E+02 1.62E+01 431E+01 5.74E+00 -6.30E-01 6.39E+02
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Fig.4 Comparison of normalization results of each unit

process of glass fiber production
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Tab.4 Forecast of power structure
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Fig.6 Carbon emissions of 1 ton glass fiber production in
different power structures
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Fig.7 Comparison of normalization results of unit process

of glass fibers production in different power structures
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