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Establishment of VOCs Emissions Factor ‘and Emissions Inventory from Using of
Architectural Coatings in China” =
GAO Meﬂi‘—ping, SHAO Xia, NIE Lei”, WANG Hai-lin, AN Xiao-shuan
(Beijinglﬂ Key Laboratory for VOCs Pollution Prevention and Treatment Technology and Application of Urban Air, Beijing Municipal

-

Research Institute of Environmental Protection, Beijing 100037, China)

Abstract: Volatile organic compounds ( VOCs ) are important air pollutants in China, and control of their emission is an important
subject of air pollution prevention and control. Architectural coatings play a significant role as sources of atmospheric VOCs in China.
Due to recent economic development and increase in the levels of urbanization, the building of residences and other buildings is ongoing
all the time, which results in increasing demand for architectural coatings and the VOCs pollution caused by painting operations.
However, there are few studies of the VOCs emission factors and VOCs emissions due to architectural coatings. In this paper, a set of
bottom-up VOCs emission inventory estimation methods for architectural coatings in China was established. The architectural coatings
VOCs emission factors were gotten by actual measurement of VOCs in architectural coatings and by summarizing studies of VOCs
contents in architectural coatings. Combining these results with the consumption of architectural coating sources, a VOCs emission
inventory of architectural coatings in China from 2013 to 2016 was established. The results showed the following. 1 VOCs emission
factors were 24. 63 g-kg ™' for water-based interior wall coatings; 17.5 g-kg™'and 298.8 g-kg™' for water-based and solvent-based
exterior wall coatings, respectively. They were 2.75, 87.86, and 400 g-kg™' for water-based, reaction-type, and solvent-based
waterproof coatings, respectively. For water-based, solventless, and solvent-based floor coatings, they were 86.2, 25.24, and 317
g-kg™! | respectively; and 31.95 g-kg™' and 464.61 g-kg™' for water-based and solvent-based anticorrosive coatings respectively.
The emission factors were 59.7 g-kg™' and 347.2 g-kg™' for water-based and solvent-based fire retardant coatings, respectively.
() VOCs emissions from the use of architectural coatings were 255 900 t, 287 500 t, 319 700 t, and 348 000 t from 2013 to 2016 in
China, with an upward trend. 3 Total VOCs emissions from architectural coatings was 348 000 t in 2016, and the VOCs emissions
from floor coatings was 78 700 t, accounting for 22. 61% with the maximum contribution rate. The VOCs emissions from exterior wall
coatings were 64 900 t, accounting for 18. 65% (second place) , and the VOCs emissions from fire retardant coatings and anticorrosive
coatings (functional coatings) were 64 500 t and 50 800 t, accounting for 18. 53% and 14. 6% respectively. The VOCs emissions from
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waterproof coatings and interior wall coatings were 46 100 t and 43 000 t, accounting for 13.25% and 12.36% , respectively. @ The
consumption of water-based architectural coatings reached a total of 4 889 400 t in 2016 with VOCs emissions of 97 900 t and average
VOCs emissions factor of 20. 02 g-kg™'; however, the consumption of solvent-based architectural coatings totaled 636 500 t with VOCs
emissions of 227 200 t and average VOCs emission factor of 356. 95 g+kg ™. Reducing the consumption of solvent-based coatings would
be favorable for reduction of VOCs emissions. (3 As for the spatial distribution, architectural coating-related VOCs emissions were
mainly concentrated in Shandong, Jiangsu, Zhejiang, Henan, Sichuan, Guangdong, and Hebei provinces, which have large
populations. The province with the highest VOCs emissions was Shandong, with a percentage of 9. 36% , and the second was Jiangsu,
with a percentage of 8. 54% .

Key words : architectural coatings; volatile organic compounds( VOCs) ; emission factor( EF) ; emission inventory; dispersion medium
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buildings from 2013 to 2016 in China
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Table 3 Study on VOCs contents of architectural coatings for domestic use
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500 gL~ B 26, HPP AT Al 850 140+

EMERIE, VOCs 7 5B W AR, 15 500 84 By g
AR VOCs S48 &l 520.36 g-L~', GB 30981-

2014 FILE AN [F] 70 75 5590 79 B g vk bk VOCs PR
TWIE R 390 ~ 720 gL', flk iR oBHE & ACE 5
PRI AR 3. K B KOOk VOes - B i
465.25 g+ L', AN B [ B 58 AR B

HUE BRI H B2 0T, A5 & H AR B B TRk [] 323 JG/'T 415- 2013 %AEE’JBE{ESOO@ T
VOCs &8k KPR VO€s “F iy X tti%m(%ﬂﬁ E VOCs #5 k5 . 52 %h S #Jr
107.75 g-L™", $&3L GB/T 22374/2008 hLERT,  VOCs E7k¥&lm$ﬁaéﬁﬁﬁ Eﬂ%ﬂlll#.vocs
120 61, IBE{E TR ATV ORE VOGS iFiiJ’é;;% K- %ﬁ%@k#ﬁﬁ{ﬂ&ﬁth&% NI O e
4396.125 g 1:’ [ft GB/T 22374- 2008 ﬁﬁ/%” XEEI’J Eﬁuk%ﬁﬁ/ﬁﬂmmﬁﬁﬁ. =
- \ 2%4 HRL AR VOCs 28 J-.'f“ 2 ~
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RIGTREURRE 008U B RS VOCs & i 3223
FRUEFRR(E, R SE. AKMEB KGR, IR
HFFTRARL ¥ 7R 70 b PR R K T 10 4R TR E 1Y
FRAEAR—28 | SRASCMME. JC 1066-2008 Hi 22 ¥ 7]
T 7K G B EBRAE g 750 g+ L1, ASBFST PR A ik
FNARRIF K R, St UM BRI Al
FITLT KB VOCs 820 500 g+ L', FEw i 77



1158 7D 53

B 40 %

*®5 EANTEXBEZFSRE VOCs HEMEF"

Table 5 VOCs emission factors of different types of architectural coatings in China

] S A VOCs HELH F (B R VOCs HE K F (B i
Wb Hob K SR P e )
PR K 34.23 24.63
IINES S ol skt 23.63 17.5
AU
MR AL 373.5 298.8
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Fig. 5 Emission of VOCs from architectural coatings

from 2013 to 2016 in China
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