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W OB ONIER YA A R S AR P & M B ML (volatile organic compounds, VOCs) Y 72 Az 451 e BLAG 1 1 15 it
X} VOCs [ £ BRECE , BEBOH L5 SR Ep e s\ AR R A ST X 42, A T %4k 22 VOCs 15 4L iR (B 45 2 T AL
FCARH ] B2 35 7K o) IR A AR RAE DU FPE O 1 45 I AL R 8 X VOCs IR BRAICR o 451K W], %Al E B
ML, BCRHE] B 35 K ol 72 A (A 4L 8UR SRR 23 0N 8.6x10°, 7.4x10%, 2.8x10° m™h™', 724 VOCs -2 #k £ 43
B2 147, 9.0 F1 149 mg'm”, A HLUE S IE VOCs B AF A B 2920 80 to & BIZE[A] | E1 Y% 28 ] F1 V5 7K i ) 3l
TR VOCs B 53 5298 0.66, 0.16 F10.59 mg-m=, F2AEAY LA VOCs AL G R RS . MR =1
ANBERR . BT RE . Toske . SR AL SOR v H i e S T2 A FE X
VOCs 1 £ BR AN 29%0~6% . TCAHE] F1T5 7K 3k 7 A AR B+ AR A UE U T 2 3, HXF VOCs 19 2R
K 8%~58%. WFILEE ] FENYAT I VOCs 15 e il 4 i =% |
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WEVZED YR E, ZiUEpeqrl &R E S At k2 —o 2016 4%, FRE AL L - B 4% Ais ol Bp
G pa it 9.7x<10° m!", FERRORIE R TTBIHE SN, /M IR T gl 45 5SRO, B
QAT g X B vh BE B B v o R BN ATk AR TR AE AR R I M 1K, AR 2015 4F, WRVLHEIX
AL T 2R 63% MENGLAT I ™ 68, ERYLAT ML 727 ok B R & 3% A1 45 Y | i, ol ok 13k
B R PR TE Yea @, JEHOE VOCs BV e b8, B AT MLAE N Gi ST i G SEAT L, A
R B R A I, B Er IR B B AR O 1.2%10° ¢, BRI K E S 80T
FPHE A VOCs 15 44, 2012 4F, K7L = A i X 38 45 2L ED G 470k VOCs & HE i it 35 3] 7.5%10* (5,
VOCs 5 PM, s IE A B VI C &R, Wt A5 ny ik, a0 Rk 289h By B 4L 82 <R & HE ik,
S HBEEL W KA, WA B VOCs K 2B 2 5 #5324 U i B IR R, 25 5 1
WU AP TE P, L2 R s, b2 52 J) 30 s R A2 36 i ™), ER YL AT Ik 19 VOCs i [R] 2
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A, AT, TR B = B YR S H R VOCs A PE AR AR B 25 R R ST, XN T BN R
SBYLFXERE , B, BFSEENYAT L VOCs 7 AR RS o0 2R o

AR VIBITLE N — KB B EN e o o F X %, 5 XTI A N 3440 T A7 R
W, DAY 3 VOCs (7= AR, ik —20 T BN Y VOCs 7= A R AIE DL B B8 w55 B 4 2 TR B AR 12
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AT 58 BE LT W VLA BD Gy Aol v B AR R IX A — SR ML BUEp gL 4l o 3% A b B AF B L A 7 i 3k
7.8x10" m, HEFEIYL AR i 2.5%10% to ARBEFEXIZ A 3 A ERYL 4y (77 db A i R AR SR L R4
ML RAL LA, ST N AR . Ba) . Corl ) MEBYeI5 K ul# 47 VOCs 7= A= FRAE 5T
AL EVE FEAFEE RN, BOBHE S 57K 8, o AT A 53] F B 43T E RIBLIE SR A a2
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Fig. 1 Heat-setting machine, dosing room and WWTP in a printing and dyeing enterprise



434 ok L OB ¥ M 145

1.3 DA E

R M ERB AT IRE . BE . WiE. VOCs R E . VOCs 441, H il B K FH Testo 905-T1-
U BETHI 5 . M2 R R FH Testo 605-H1-i W0 B2 A & o PR A0 ot 3 aok P2 <03 5 8 /=R XU A i R
TR, i f ] Testo 416 -4 %5 AU 048 KGR AL 1700 & . VOCs ¥ J& >k A1 PhoCheck Tiger VOC £ il
{GHEAT I 5E . VOCs SRAE J7 12k I B AR I 2 BOR A (SPME), SR A mi B 7E 45 T i m e I
IEN, ¥ SPME # Bk AR S EE NER, WM RAERTE] 2 10 min, VOCs 2H 43 52 % FH B % s 1
T (HI 73-4-2014), B“SPME+AH @IS BTG AL (GC-MS) il 75212, SR HIE 3848 AR (3% /5T
TR AL, 4 SPME A& B Sk 4 A #EFE O, MR AE 2K B Sk B VOCs W) it Bl E v 2l A R (BB E
99.999%) #t A HP-5ms {4 i 4+ (30 mx0.25 mmx1 um, Agilent Technologies, 3% [E) i iEF7 438, Ik
25y B J5 iE A ECD R DU #% . FID K DU 2% . 3% WS DA, AR 8 45 9 450 88 msf ) DA B 0 1 AL, X
VOCs 4 43 47 5 Pk 2 a2 &40 B o X R A0 A BB 8 0 T i R LS MR BE AR AR I 2, SR
HNDS8 =8 #8528 H,S A6 A E 4748 0 73 B
2 #BR512
21 EREBEGEE.FEER VOCsKE

H T 5t RN Uk ik 1) 205 2 5 B A B P AT T i R B USR] 2 2 A Y
Koy MR EZE K, BT LAE BIHLET P2 A 09 R SOF- SR B AR BE A v, IR O 135 °C, AR
FEC AT, FORHE AT S, PRI 24 °C, SR, AW R R O] B
B Ta] A el AR i AR Ak s 15 Kk SR E 292 26 °C, MR R 60%~70% .

A A A AL SRR R 1 i, ERIAL . BRHE K5 oKk = AR A 8K SR
AR 8.6x10°, 7.4x10*, 2.8x10* m*h™', F=A [ VOCs “F- 3% B 439l o4 14.7. 9.0 A1 14.9 mg'm ™,
CYig ge s Tl KA Y W HE PR E ) X VOCs FRAE A 40 mgm™,  { K5 Y W25 & HEBOhR o )
XF AR B B R I BRAAE A 120 mg-m™, HEBGHE R R 15 kgh™", #5JE S IEAY VOCs ¥ B2 243 J2 HE ik
PRUEREER

*1 BZAHEABRSFERESHIE

Table 1 Characteristics of organized exhaust gas from different sources

e N PR VOCsifk i/ AR SRR HMVOCs=AE
(10*m*h™) (mg-m™) /A (10*m*h™) B (kgh™)

FETUAIL A 1.9+0.3 14.5+0.6
FETRIHL B 1.7+0.2 15.740.5 45 86.949.9 12.8+1.6
FETAIL C 2.0£0.2 14.1£0.9
T Ak (i) B 1.8+0.4 8.8+0.1

) 5 7.442.9 6.57+0.31
T Ak C 1.3+0.4 9+0.2
V57K — 2.840.2 14.9+0.7 1 2.8+1.5 4.13+0.6

F 1% B e A ol BB ) B 5 7Kk 2 A A i Ik, HLBCRHBDh AR SLis A, B K TAERY
FIAE, PR30, FrUEI A= # v, @ BHLE & K VOCs 7= A 5 . 38 i I BF T i
2, A EAFZEITL300d, & RIHLURTG KSR RKIZFT2 20 h, FokkE AR TAEZ 3h, kit
RZ AR A4 2 T HLE VOCs F= A e 2 8 76.8 t, B kHE] VOCs 4F 7= s #)°8 0.6 t, 157K 3 VOCs
EFEAE R R 2.5 t, B4R VOCs 774 M 298 79.9 t, Ep Yead #2 v VOCs 7= A i 29 4 31.9 ket
(GaTar
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HIHLE IR VOCs W BEan &l 2 s o Y 20r
@75 [0 VOCs V3 FEAE 0.16 mgm > 47 . AR EL Y
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Fig. 3 Component spectra of VOCs from heat-setting machine
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Fig. 4 Component spectra of VOCs from dosing room
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Fig. 5 Component spectra of VOCs from WWTP
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Abstract This study aimed at revealing the VOCs production characteristics and the removal effect by the
existing control measures in the typical printing and dyeing industry. A typical printing and dyeing enterprise
which has three plants and a waste water treatment plant(tWWTP) in Zhejiang were selected to investigate the
exhaust gas production characteristics from VOCs pollution sources (heat-setting machine, dosing room and
WWTP), and the VOCs removal effects by exhaust gas treatment devices were tested and evaluated. The results
showed that the organized exhaust gas flow from heat-setting machine, dosing room and WWTP were 8.6x10°,
7.4x10* and 2.8x10* m*-h™!, and the VOCs concentrations were 14.7, 9.0 and 14.9 mg-m, respectively. The
total VOCs production from organized exhaust gas sources in this enterprise was 80 t per year. The average
concentration of unorganized VOCs beside heat-setting machine, dosing room and WWTP were 0.66, 0.16 and
0.59 mg'm™, respectively. Typical VOCs included octatriacontyl pentafluoropropionate, ethylene glycol
monobutyl ether, benzyl benzoate, hexadecane, isoquinoline, etc. The exhaust gas from heat-setting machine
was treated by the process of cooling and electrostatic precipitation (ESP) or water spaying and ESP, and their
VOCs removal rates were only between 2% and 6%. The exhaust gas from dosing room and WWTP was treated
by the process of sodium hypochlorite and alkali spraying, and its VOCs removal rate was between 8% and
58%. The research results can provide theoretical support for VOCs pollution control in printing and dyeing
industry.

Keywords printing and dyeing industry; exhaust gas characteristics; VOCs; heat-setting machine
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