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Electronic Products Processing and Manufacturing Factory
CUI Ru, MA Yong-liang

(State Environmental Protection Key Laboratory of Sources and Control of Air Pollution Complex, School of Environment, Tsinghua
University, Beijing 100084, China)

Abstract: Based on the EPA method TO-11 and 14/15 for measurement of toxic organics in air samples, fast VOCs detector, Summa

canister and DNPH absorbent were used to determine the VOCs concentrations and the compositions in the ambient air of the workshops

Characteristics of Volatile Organic Compounds Emission from

for different processes as well as the emission concentration in the exhaust gas. In all processes that involved VOCs release,
concentrations of total VOCs in the workshops were 0. 1-0. 5 mg-m ™, 1.5-2. 5 mg+m > and 20-200 mg-m ~* for casting, cutting and
painting respectively. Main compositions of VOCs in those workshops were alkanes, eneynes, aromatics, ketones, esters and ethers,
totally over 20 different species. The main compositions in painting workshop were aromatics and ketones, among which the
concentration of benzene was 0. 02-0. 34 mg-m >, toluene was 0. 24-3.35 mg+m >, ethyl benzene was 0. 04-1. 33 mg-m | p-xylene
was 0. 13-0.96 mg-m ™, m-xylene was 0.02-1.18 mg-m >, acetone was 0.29- 15.77 mg-m >, 2-butanone was 0.06- 22. 88

} ?. The VOCs emission from painting

mg-m ", cyclohexene was 0. 02-25. 79 mg-m >, and methyl isobutyl ketone was 0-21. 29 mg-m "
process was about 14 t-a™' for one single manufacturing line, and 840 t-a™' for the whole factory. According to the work flows and
product processes, the solvent used during painting process was the main source of VOCs emission, and the exhaust gas was the main
emission point.

Key words:; electronic products; processing and manufacturing; volatile organic compounds ( VOC) ; painting process; source profile
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Fig. 1 Sampling system for DNPH-HPLC method
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20 pL; FSNAH R K FT R 5 A 1 R 2 AT A -
DNPH FR#EY) 5T ( AccuStandard ) X i 28 2H 43 18 1
PEATHE B 2
3 H#RG5WR

3.1 AR[ENNT. 46 TVOCs e S/ Ai
Mik 2 A A, 2

b

(a) FEHS

LT

(b) Bl 1T

FEHLF 72 O T )X, R = 2800 T2 )
AT AL R YRR (HAE 4 ) A
SR A E SR, X T =22 E] TVOCs (A8
SRR LW, R4 48 TVOCs MEFBE N 0.1 ~ 0.5
mg-m > HLAN T % 8] TVOCs ¥ N 1.5 ~ 2.5
WA LA IBEIR % TVOCs YR 20 ~ 200
mg-m_3 , BB vR I R VOCs HER K - it it 5 F HiAth
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fi] , PRI L 7= i Tl A VOCs = ZE AR .
BeAh RS =2 A il F Vs RIS BN (H A% %
I VOCs PR RIS s bedts | I | D5 &2,
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{EER R AR T 5, R 55 AL T 28 1] v e 2540 ot
o B2 B0 R R IR 5y, ikl 2 PR,
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Bk, 6

Ty HERT

(<) MR 210

2 [E%. LI T RELREE VOCs ¥ aL

Fig. 2 Composition of VOCs in casting, cutting and painting workshop

3.2 AR TVOCs HeJE KF
3.2.1 WBHRE TVOCs HeJE K F 8y ForHr

TR ICAS RN, HLAUH SAHPL =287 i
TVOCs K45 S22 01 | 28 10 A K rL 46 45 AN [R) 38 J 2 st
Wt B, ARl TVOCs MR 22 FR K, i A HLIY
JRCHR Ko A 28 Wt v 2ok 2 P 2 (B) PN A TVOCs Wk B I8 /5
FHgE, k1 PR,

1 ZIOARE. BEBRAANINEESR
3% TVOCs iRE" /mg-m 3

Table 1 ~ Concentration of TVOCs during painting process of

laptop chassis, e-book and camera/mg+m ~3

P Bz TVOCs
— T 35
ZiLAR(GRE) o/ T 35
JiEE 20
LT JURES 24
T 21
R 135
HIBL i 200
T 30

1) T WEaRe s, AU BT A BEAT IR B RITAIAR ( (/TR ) ek , oAk
SRy B/ T

HTHEF MRS T VOCs 19774 3 %
2 R TR R ) K Bl A R R, RS T TR
[vi] 7= it T 58 ) 000 0 et B el o0 A i 25 5%, (HL 3
T XA R 7 b i e A AR v 45 TR T A VOCs 1
Yy Rh A E AT 5 S AT A R 7 O T A R
BRI VOCs MR Bty 15 ~25 Fh, %
KM AR B BES WSS, BRE MR R
Yy, Hop Tk R IER  2- TR FRCEE
SERTHERM, ZROBE, LR THE, SNEE, 2-
-1 B, 1-T B, R, W2R . 228 X —H
AR/ R R L R R KRS R EEL POk
P iR R EE T LN R VOcs 9
Pl oA 2 2 iR,
3.2.2  RIRI SR ZE ] YR R ) B2 v

H 3R VOCs Py 2 584 53 My vl 0, 78 45 Wik T
W VOCs EZA L) Tk 2R R W) AN R 2 )
[, Forf R R YA A R A S RN B0 20% ~
40% | MEAZE Y R AP ECR 5 15% ~25% . WiiRid
T 2R 2K R VR X TR 2 TVOCs BTk,



4588 7N 35

Bt 34 %

Ay,
=

LA <5% , AT R <16% , MK <16% ;
Horp =i o, i = TR am R 2 Y8
W BE 5 AE I TVOCs M BE SR AR ( <5% ), HTER 00 5
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HACT R 35% ~70% . ALK 15% ~35% . WiZsy)
Jo e 5 2 A AS 7 i Wt U it R RS i rh DT kR
T 25% , Ho P H AL R AR B IR FrHE R TVOCs

TR 1K 809 . AR XT =™ i R R W) SRR Wy It
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ol 2 RT3 A ARG, W3R 3 ~ 5 IR, KR
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PITE TR 2R R M0 0 TR b T e R B3 571 L (5
2R3, R R AR T A R A >, H
IISREEIZ0E N

Fx2 BRESEARRAIEZRT VOCs A5
Table 2 Composition of VOCs during different procedures of painting
Hm ik FHl YN AHBL CEEIS
- THI VAR I R E BRI 2 TR R % THEBRE
PSE S 2-HEE e e b ¥ ThE Tkt
S SR 2-H 31N B SR S
(PSS 2-F -1 - R 2-FHE-1 TR 1-TEE 2-F3E-1 TR PR S 7S]
1-THE 1-THE TEIECE 1-THE 1T
S Z Pk G — ik Pk = H ik
P PR PSR IR
2 2-T i 2-THR IR 2- B 2- Tl
7~ BZNALT bR EZ AL BZNA LT BZNAL|
FL S T A HE 5 T HBE S T FOE S T 2L
R
P CIP "
LEFN [IES V% S IES e
ez Vv S V¥ X HOR V¥~ 74
- K Z R Kf Z 2R 4/ 1a] —H %% X o
&/l — % &/ —H 2% ESUIE S N &8/ a) Qﬁfrﬂgqﬂx
= HIHR Vv S -
[ES
LR T . "
" ML I LML
EES S LRTR i LRTR LW THE
et zmmne | VRLHIELE 1352 -2 TR
R3 ERARERSTEFRZYERAEYREBRE /mg-m > R4 BEPIERETEFRYRAEYREBRE /mg-m
Table 3 Concentrations of BTEX and ketone during Table 4 Concentrations of BTEX and ketone during
laptop chassis painting/mg-m ~> e-book shell painting/mg-m ~*
T H 33 o/ WiH R g THI
ES 0.04 0. 06 ES 0.03 0.02 0.14
CiP'S 0.35 1.28 CEPS 0.63 0. 64 111
LR 0.21 0.23 7K 0.38 0.16 0. 04
R 0.29 0.18 FoReCIES 0.43 0.13 0.96
it e
ggﬂ«[ﬁgqﬂz: 8' 2(9) 1(2)' gz il /405 — TP 3 0. 50 0.11 1.18
2T 0,28 0.06 Pifiil 2.68 2.18 1.90
R 6.54 6. 89 2-T i 7.99 1.45 2.84
S5 T S F Kt 1.66 HOW 0-04 0.02 0.02
FH B e T 3.03 5.37 3.39
3.2.3  BRIEOXT VOCs e K- A5 0
R AR AN 5 il R e 54 TVOCs W43k 35, 130 #1150 mg-m . X} F 3

JEAREL ARG EICARRR O, &0 R A3
MR €/ THHAE T 3 AR HEA T AGIN , 45 SRR B ]
RO O SR G IRR TR R R R %

FE R  RE A BN VOCs PP 2 M ml 1,3
B R RHE K YA ECR I 2 25 Fl, o oR
ZYYFECR 5 20% ~40% | BZEY BRAL G S Fh
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B 17% . (HiEE 6 FHEE A, K48 W29 i
YIRPECE 5 TVOCs SRR EIG, (H7E 3 i ta ikt
WS 2k AR T 2 () PR 2R 2R 40 R S A S e B 2 R o
TVOCs ) 50% ~90% .

F5 ANBREREEDRNERDREEDFERE mg-m

Table 5 Concentrations of BTEX and ketone during

camera shell painting/mg-m ~3

3.2.4 PR AR EHECR O

H A, 7EX IR o f2 VOCs #E47 1Y 2 8 Ak 52X
FETEM A R P A VOCs B ELZ 0 T i
AHEJH FC IR & S i 3o 72 v AT BB 3 i VOCs i
I ASWEFEXS T2 LA IE IR R S (0 THI R 1 T %
= LR E TVOCs Kl , LR B g = S i
=1 TVOCs M E 43514 35 mg-m_35f°ﬂ 82 mg-m_3 s

i H i a1 i T ; X ‘
m od e oa Hofe/ TR A 3 ML 2 TVOCs ¥ 43 1k 58
P2 3.35 2.46 1.42 mg'm_3%ﬂ 76 mg'm_3. E?ﬁ&@/ﬁ?ﬁﬂg'fﬁiﬁiﬂ
P S 1.04 0.72 1.77 PR E K R Y M2 5 TVOCs it & 435034
Xt HR 0.93 0.53 0.75 TE20% ~45% (7).
[a]/48 — H 2 0. 40 0.47 0.74 3.3 EAHEAEE VOCs HERE
[ELE 2. 66 0. 64 0.41 o . I, \
o TH 10,71 26, 88 46 "%?J%uuj]ﬂrﬁﬁﬁjEE?TAE,‘FFEE,XT?E
L5 T S 0. 66 4.00 1.00 e 2 VR A AT A IXURI HE XI5 B, 45 WS 0k 25 TR
SRR 1 28 7K 5 W WSS AE il XUHLAE T 4B Hh
#6 FRAFGLIEAERIRAEANERYD AR HECE R, g5 R R I A R R R R
REZARAE/mgem ™ HE T 3 75 TR LR BE 5 R TVOCGs Yk B
Tlablte 6 h(lor.lcentf"a?ons (;fdi:‘EX landlkel/une durj:lg 50 ~ 120 mg-m _3 , J%/Ecﬁiz fﬁ[ 1 VOCs %ﬁlﬂ ?@ﬁiﬂﬂ
ap Up chnassis paln mg [0) 11rerent colors, mg'm . . - N )E = 3—'%3 WA
— e ek w83 PR TR S ot R R
' () (BRES)  (Bf) YRR AT, 29k 20 B, B B YRR O
§ " o o B BREMEEYR. BT R I
S . . . N — e N
XA 0.18 0.61 0.72 TVOCs ¥ B 5T lik 1% T 5% |, 1 1 258 4 Joa e B o7 ik
[/ 48— F2E 0.02 0.45 0.45 2 30% .
TR 12.86 15.74 15.77
L g e
2-THi 0. 06 0.57 0.18 3.4 ﬁzﬁ'“‘iﬁﬁ
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