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Life Cycle Assessment of Waterborne UV Coatings for
Packaging Materials

LI Wei-xiang, XU Lian-jiu, YU Li-gang, LIU Lei
(Zhejiang UVCHEM Special Coatings Co., Ltd., Shaoxing 312000, Zhejiang, China)

Abstract: The impact of solvent-based UV coatings and waterborne UV coatings on the environment and human body was evaluated
via life cycle assessment (LCA) theory and SPOT METHOD with reference to the Ecoinvent database. The data showed
that compared with solvent-based UV coatings, the effects of bright/matt waterborne UV coatings on climate change, human
life and health, particulate matter emissions, water resources and environmental toxicity were reduced by 38% and 44% in
the production stage and 39% and 61% in the coatings application stage, respectively. In the application of waterborne UV
coatings, control of temperature and humidity will increase energy consumption, while dry coatings recovery can effectively
reduce the LCA value.
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Fig.2 Proportions of Various Environmental Indicators
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Table 1 Formulas High-gloss and Matt Coatings

iﬁ[ g

. se IR LG TR
e A piqé3 gl 7k
B % 7l 25.40 27.14 17.00 20.05
Ll 20420 30339 13600  137.00
LiiR7N 17397 11976 1155  186.00
gl 9.02 11.98 6.00 15.50
AL B3 0.00 0.00 40.00 95.00
A HLIAEF 38742 495 48550 10.00
7k 000 28822 000  336.00
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Table 2 Standardized Reference Values and Weights of

Environmental Indicators

IEEHE bR Rt 22518 &
e e 0.000 123 5 0.255
REAIHRE 18.64 0.007 55
H, B 0.000 237 0.000 4
el RETE R 0.024 63 00147
PSSR G A 04 0.163
N RRE R 26304  0.015837 56
PN EHEE ) 1821 001583756
bR L 0.018 00145
K E ST 0.6223 0.087 8
ke BT 0.051 16 0015
T EE TR 0.005 658 0.008 3
Wk A= T 0.000 111 05 0.023 1
bR b 0.000 001 22 0.254
ARG 0.000 087 19 0.014
oA RER (S 5.181347 15 0.1113
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Table 3 Evaluation of the Environmental Impact Values of Waterborne and Solvent-based High-gloss Finish Systems

EA{L: mPt
e SUER @b g Bk 7k sl Bt *tEk/%
A HIRM 8.32 — 87.37 120.66 — 199.71 416.06
IRFIAIRM 5 E/ % 2 0 21 29 0 48
7k HRM 8.09 4.04 133.43 28.30 — 28.30 202.16 -l
Ik PERM 5 b/ % 4 2 66 14 0 14
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Table 4 Evaluation of the Environmental Impact Values of Waterborne and Solvent-based Matt Finish Systems

B mPt
R Slk#l @l I R 7K W A JENHF Xt/ %
#EFHITIRM 5.58 75.14 77.99 — 1.64  249.64  409.99
TRFIZIRM 5 Eb/% 1 0 18 18 0 1 60 60
JkRM 6.15 522 10274 4251 — 1.64 566 16392
Ik PERM 5 Eb/ % 3 3 51 21 0 1 3
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Table 5 Evaluation of the Environmental Impact Value of the High-gloss Coatings Production Process

B{L: mPt
LCARFI Bos OBl HoAbREM Llmsh WA Arhl BRHER sl Aresk Bih xt%
b Bl 416.06 — — 8.79 43.95 90.83 — 26.37 586
75507 5 B/ % 71.0 0.0 0.0 1.5 7.5 15.5 0.0 4.5
Ik 202.16 — — 10.83 21.66 93.86 — 3249 361 -8
Ik & Ee/% 56.0 0.0 0.0 30 6.0 26.0 0.0 9.0
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Table 6 Evaluation of the Environmental Impact Value of the Matt Coatings Production Process

B{L: mPt
LCARFI Fogslsoet HAbkert Lifish Ar-fmA Al MR sk Arask ik %
e 409.99 — — 8.79 4395 90.33 — 26.37 560
A5 5 /% 71.7 0.0 0.0 1.5 7.6 15.7 0.0 45
Ik 16391 — — 10.33 21.66 93.86 — 32.49 323 T
Ik & Ee/% 50.8 0.0 0.0 34 6.7 29.1 0.0 10.1
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Table 7 Evaluation of the Environmental Impact Value of the Whole Process of High-gloss Coatings Application

BT mPt

ey ey WRHEIA WHRTA WUk dbE UVEL R EsEty LCAZER X%

T 71 = S PR B 39.96 26.64 39.96 1332 3996  270.84 13.32 444.00 0
T S S i 23.38 27.97 36.74 1998  40.08 120.24 334 271.73 —39
TRk IR iR s 23.38 70.14 36.74 4008  40.08 120.24 334 334.00 —25
AR 23.38 70.14 2041 4008  40.08 98.55 1.67 29431 —34
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Fig.3 LCA Comparison of Waterborne and Solvent-based High-gloss UV Finish in Different Processes
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Table 8 Evaluation of the Environmental Impact Value of the Whole Process of Matt Coatings Application

$1ﬁ:mPt
PrEARIFIL R RRHAA WUREIA WOREN  ME UVEL RSAE B LCAZR X%
RTINS S B B e 174 .77 26.64 159.84 13.32 39.96 270.84 13.32 698.69 0
IS S BB R 37.09 28.25 33.07 13.32 39.96 120.24 3.34 27527 —61
TG IR TR I 37.09 70.14 33.07 13.32 39.96 120.24 3.34 317.16 —55
TR 3K | e 37.09 28.25 18.37 13.32 39.96 98.55 1.67 23721 —66
IRHETE e + I5 1E42 +
N 37.09 70.14 18.37 13.32 39.96 98.55 1.67 279.10 —_
T 60
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Fig.4 LCA Comparison of Waterborne and Solvent-based Matt UV Finish in Different Processes
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Fig.5 Exhaust Gas Treatment and RCO
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Table 9 Evaluation of the Environmental Impact Value of the Exhaust Gas Treatment Process
EA{T: mPt
JR AR HLRE yiield UR/ Ui puR/i% ] G PR Bk it HF b/ %
gy 195.00 — 271 3521 13.54 2438 270.84
T 5 B/ % 72 0 1 13 5 9
Tk 60.12 — 1.20 34.87 — 24.05 120.24
7k i b/ % 50 0 1 29 0 20 %
Tk 60.20 — 38.36 — — 98.55
AAETF % 61 0 0 39 0 0 —o
o~ = e | 2k )5 3 4 £ E
HLREFE AN R AL B B v o PE RE DR TH AR Y &2 e

SR sy , RN T A A PRk, BRAR TR AL
HI T DRI RE -
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