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Abstract

In this paper, Thermal desorption-Gas chromatography method was used to determine the con-
centration of volatile organic compound in the exhaust gas of some typical printing enterprises in
Shantou. The pollution status and characteristics of the printing industry in Shantou were ana-
lyzed from the aspects of raw materials, production technology and treatment methods. The re-
sults show that the printing industry in Shantou mainly uses environment-friendly raw materials,
and the concentration of VOCs produced by using DJC non-benzene ink is the lowest, averaging
28.7 mg/m3. The concentration of VOCs produced by lithographic printing is lower than that pro-
duced by gravure printing. The average is 106 mg/m? and 204 mg/m? respectively, and nearly half
of the enterprises adopt the combination technology of activated Carbon adsorption or UV photo-
lysis + activated carbon adsorption as treatment technology, but RTO furnace incineration tech-
nology has the highest treatment efficiency, above 95%. It is suggested that the pollution control
of VOCs in printing industry should be systematically solved by using environment-friendly raw
and auxiliary materials, strengthening process control and adopting suitable treatment technolo-
gy according to the characteristics of exhaust gas.
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1. 5|8

&R AP A PI(Volatile Organic Compounds, VOCs) &5 101325 Pa fafE KK R AT A& T
BT 250 CIA NG . VOCs AIE R HIE OGS, XTI FI ARG B K fa 3, e M
FA C o B PR AU R S G SRR AR U R EE A, b, VOCs 1B E A
Fetb 2 N, AR IR HUR IR, BN PM, s B BORIE 2 —, Ktk VOCs B ia Ok A2 1) %
[ AL, VR 2 RIK I ST 1A NI SR /] VOCs BRI, B RS Bedz il v i) — A #
[1] (2] [3] [4].

CH=F I, REDE AR PM, s IEEE TN VOCs NI HEE AR . MASEATILHEE S, BRI
Il i K VOCs HESCE ATz —, ZAT ORI FEE R 8 . IRBN A IS Ve RIS A LIS B
i ERE, WK IR e BAE I, WK AE A P R PR 2 VOCs 15548, Hh 2R Ll R,
TRIZR, WERSEZ R BA R, SRR R G, RIS RGUE AR K a . R, XY
Fith R BRI A G T, P UROG RS AV S AT 2 R R &, RIS
AR

WSKAE AN E R A BCAE R IR T 2 —, MR A2/~ T 23] VOCs JGH 7 15BN 5% 3 A TS o
74T E ERAT M SR DGR, DRk H AR Bl A b PR S VOCs HETBCL S G BT IR AN 9 5F
$2 tHAF N (R 7 6 0 SR e O Ry B A A IR T S I S S A o AN SR Tenax 57 W B R 42 S0 28 Bl
MV R SAEEERT IS ) VOCs, N RSB - S Sk E VOCs IREEKF, 256 % Bl i) B AR Ry
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RANSERRTE DL, TR T ANl Sk 5 BDRIAT LR < rf VOCs IS 3 ARk, SIbT AN AbERgE
FrP SRR ARERITT A B RIREEOR R B AL, FFER HUH RIS JeBiia 3t 5
2. KBEFE
2.1. R

ASCRH Tenax KBRS VOCs i, SRR Z LG ) Tenax 2 SURFE 5K TURF 4
FHIE, e A SRR R VOCs BEATTUAE ,  ARIE T € VOCs W MR R FEE A 25
i#, £ 1 h A UASERS RN RRR AR 3 AN DL LR, RRHERE SR — NI T . SRR SERE R R
P SR DU @R % = AR e, Shid B rp iR . BORORAE . A RAE 1 B BRI b A
AR ROFERL, SRR BB P A I B B, BT RS 25 Sk AT IR i 2RI AR AL R AR A
2.2. (A5

ST AL - AOM il SO R AR A AR HE RVUBEATINE ,  BOR IR A WA 1 A0 2.

Table 1. Testing condition for gas chromatograph
= 1. SEeIECUR &Y

e RS MR THERE T F 2% 2% A
FID &l #%
- 40°C{AFF 2 min, LA 5°C/min JH3 W 280°C
E Iy = Stz 4 _ * y Y =] :
%j(?ra;ﬁ%a e TG WA;‘;:O m ﬂ;{};z)s MM 00°CREF 2 min, PN 10°C/min 7 E 2553 %: 350 ml/min
&> pm bR 160°C 745 2 min, T 20°C/min F15] 230 SAFE: 35 mUmin

JRIWRIRE: 40 ml/min

Table 2. Testing condition for thermal desorption

2. B A

& HRJBE B A SR A
FERIZRIREE: 180°C
ikt PerkinElmer N B BRI EE . 300°C, FREPMESFTE]: 3 min
(TurboMatrix650) WP E: 40 ml/min

AL : 350°C

2.3. SEWGE

2.3.1. ¥rAERhESIE

B )R B 86 5 A 5,00 10.04 20.0+ 50.0. 100+ 200 pg/ml FIVEAFRUEER, HX 6 24 AL Tenax
B RS 88 2 A 1wl IR A AR RE N2 [ Tenax &9, A 50 ml/min B WRARFA 2 min,
TR B, A SR R B P A B, SRS EN 5. 104 204 50, 100, 200 ng FIRHE R F1IT
B

2.3.2. HmBSHT
AT B B/ 5T A BT BT ASCRE 2R b, e R AR 7 9 R0 R A1) 3R AT B B AN A o
2.4. REEH]

1) SRFFRTHE 20% W B BT 22 A6, ZoRFEECE /N T 10 M, B /DI 2 AR A E
WPERL/N TR PR, 753 0 5 B AL
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2) BRI MRS AT — RS AW R G0 R 5, REAS A RNTR IR, 75 00 3 53 4L
3) BF 12 h S VAR E 2 AU B AR AZ o, A v v 4 v AR R A% i 5 v o R 7 15 94 2 P A
Hof R 2 AR 30%

3. BR 51118
ASCHEELT Sk T 10 5% F R T8 BRI Al HEAT SRRE RN HT, %Al (0 B3 B8 0L 45 3.

Table 3. Enterprise specific information
=3 WAKER

I % TR F TR Ak FE Vit KA E ik
A IR LN [SAVATHE- RTO }35 k% AbEE VAL FR AT )
B RIS W piCi HHE UVOLfE + SR ARG, 5
C BT W UV il 5 EPERRME + KR AbEREAL AT, )5
D ERI) ST RB EF A piCi HHE TR R B AbFR VARG
E BRI SRR R PRI il PR R B AbFRB AL IERT . S
F Bl SRl BT IR e S UV Jefif + WEHERME ARG, 5
G ElRS PR BT [SAVRYIIE:S] RTO J#kke + Kotk AHBEAHERT. 5
H ) - i BT UV i UV JGf# + 7Ktk AL IR S5
TEPRIT ST B EF A piCi HHE - UV A AR AT S
A=) PRz B A DIC Tt UV A AR AR 5

3.1. FEIFEHMREIRIEWES VOCs iR B HEBUFIE
ARSI B R A b A P B SR AL R & VOCs IR Gt 45 RVE LK 4.

Table 4. Analysis table of VOCs under different raw and auxiliary materials
= 4. TEIRHIET VOCs LRk

ERRAH mﬁ%%ﬁig) #ﬁi&ﬁﬁ% mﬁ%@ﬁﬁﬁ) yﬁiE§§§> MEFRRAL (%)
IR 36.8~245 138 5.25~50.0 20.7 71.7~90.9
UV iz 121~671 262 17.0~27.6 12.2 86.0~96.9
K 80.4~99.2 88.7 8.33~14.1 10.5 84.7~86.8

DIC JG2R 27.5~30.3 28.7 5.48~6.04 5.8 74.5~80.6

H#E 4 AT, IR SEEIRI AL A K AR . UV AR, KA DIC oA SR A FURL,
MFS VOCs KEEEFT AR L N 27.5~671 mg/m®, ek, KM DIC A5 VOCs ik &%
F 300 mg/m’ LA, DIC TEA M S/ 4: VOCs IERAK, “FHIMEIUN 28.7 mg/m®. X ELENRI Ak 43 %
Tt A FE 5 HEBUT VOCs IRBEMIMET 50 mg/m’®s REIE) R G M bite CERRIAT ML A% R M WL &4 HER
FRUED (DB44/815-2010)IHEAER . AHERCR SR EEIR R 70% A B o DA SRR, 415 VOCs 2%
FEAETR, PRI SR R R A AR EDRAT VOCs JE Sk BRI (R B . ARk, BRI
E T — RV ERRE, W 2001 82, EIRNERESEE 6T CRIRETBIARS ) SEhnitk, MARERIE.
T2 EHEIT ] E & DA E DN @RI L) NER PP RIE[S],  Foragoxt o 28 v ) 2%
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Tl AMZAET & VOCs $2H T & BRI, NHESIR Gl SR ARH I 7 S8 1 R R L R A% TR
WefEH -

3.2. FEENRIARENRIEES VOCs iR B HEBUFIE
ARSI R i i R FH R R 30 % VOCs IR GEit DL e L4 5.

Table 5. Result analysis table of VOCs with different printing methods
5. FRIENRIAREY VOCs LR R

AR VOCs AT VOCs A3 5 VOCs A3 5 VOCs

= N 25k 2R S %
RAR imem) PSR Eme) R HmYn’) PR mgm) )
11T R E1 il 109~302 204 9.26~35.2 21.3 82.3~96.9
T Fi B ) 27.5~220 106 5.17~50.0 15.7 70.5~95.9

1 5 AT, B DU B R A b 3= 2R T T i B AR P Rl BRI P 7 =X, G A [T i BRI AL 2R A VOCs
VR FE S BN 109~302 mg/m®, ~FEJIRE N 204 mg/m®, b3S VOCs PR E N 21.3 mg/m®. PR ELRI
JEFEHT VOCs [ B 35 B 4 27.5~220 mg/m’, “F- 34K 49 106 mg/m’, 435 VOCs “F-#5# B 4 15.7 mg/m’
DAL ESE SRR, A BEAT S, MAREDRI S 2 A HES 1 VOCs H T PR BRIl 7 e X FZRF M
i BRI A8 FARORG 2, R VOCs & B ER, A ISR R B0 & R AR BV 70, 5 3017 al (R i £ ol
TR RS, K EnfIE FE A KB VOCs, Hsr 8 4%, 76 e fs il v B 5 S S E A e Ak,
T~ R B R = A5 AR K S It S8R A i 55 55 , R ) B B 79 e 288 7914 FH & s, BRI ™ A 1 VOCs
S5 RAEUIC[6]. AR, FEMAEIRI T I PTG S LN, A0 Jei 5P R BRI X VOCs ¥5 Bedz il 58
SV

3.3. FEIAERARENFIEWES VOCs iR B HEBAFIE
ARSI R il iR FH R IR B AR S VOCs RISt 45 RIE L 6.

Table 6. Result analysis table of VOCs under different treatment technologies
6. RNEIRERAT VOCs LRIk

ALFEHT VOCs RLFRHT VOCs A JE VOCs A5 VOCs

MEELEF N 9 e ; o e . DR (%
A FHECO sl ngin®) PR mgin®) WIS Hngin’) FEEmgn)  THECD
RTO 4% 20 302~627 465 9.26~27.6 18.4 >95
UV Jtff 30 27.5~121 413 5.25~17.0 7.0 78.8~86.0
UV St +
. 20 38.3~245 131 5.17~35.2 14.5 82.3~90.9
V75 1 R W B
V75 1 R W B 30 80.4~220 128 9.63~50.0 29.2 70.5~91.7

B2 6 TN, BTIWENRI A 3 B T 4 FAbEE 775, o AR G R IR I B UV Sk A+
TEPE R A AR . ACEERTE VOCs P ETHE, KA RTO WAL BAR AL B Ak R ey, 1A%
95%LA L, AFLJE VOCs PR EEAE 20 mg/m® LA, BB A UV SRR BRRCR e fik, Fofth 2 FhabEE 7
AR N AR . AR, KM RTO WA ReR ARG T i 228 . Bk VOCs AUk, A
s MRS, ERANFHES, B4 EORM A2 SRS R I AR AR S
TE PR AT FIARR  HEBOR IR BEAELE B AR DG, VAR MR Bt e 0 — BB AN, HER IR IR B
S f JE  , ASSRABERCR S KK R B, Xt S EUa AT AR, RN P2 A KR R 7 EAE .
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RAPR—H UV e BER, Rem ik BRIEREAI(VOC). L. MALE. &1 mEEREE
TG YD VAL Rl SRR, 3 SRR iy Tk 99% VAL, (H AR B AR 5 SRAMT A R AL RE A R,
i e A, — AN A (7] T UV OEE + SRR A SR, AEBACR MR UV LR
A B A B P R B R B R — R, BRIAE 80%~90%, H B IBAT A, Be4% S A/N, B E R
TAETHURSN M, T B S5 4E i, K2 Bl B e i b B 7 5K

3.4. BAERIEIES VOCs BiaxTsREIN

MIEHERI AL, — Bk oy 7 ORI, XEDURE P REAR IR, T LA AT RE TR S 08k, 2 A
VOCs &R R, Bt S G 2, Rl s, WA B IR . B AR H A
XA RHICLE R, AEAS SRS i SR F T O T 3R L L, AT 3% VOCs B SA4 R

=

Ho

Hk, RS VOCs (At EE, FULEE . Sod. @ H M s BEERARER] K1E
MBI UV MRS R 535 Qe AL ACH AR B BRI T2, R AR S0 S R PSR MR ED R . TE7K
B BT BRI AL ROR B &, BUR AL B A R B . WAV TERR R G, HAMSELIR R
Gt HBBIEIAM L RGN EShIEVE RS, DR B BRI B S A B AL, > VOCs 1ITE
R (R

FEAR G BEOR T, AR AR BRI A LR, W RTO SRR R A B AR iy, (HBCRKs i
BRI AR — IR B AR, (B YEd 9 B i HAFAE —IRT5 Qe it UV OB BLEOR I BT/ it
N, IBATE AN, EALIRECEEK. BITAA VOCs 1B EOR (k£ M 47 & 5 8 IR AR WKIZ .
RESEZH RN 2 & Al SR AT R R B BN A AT 2 (9]

4. &5t

1) Sk i BRI AT b 3= 2 A IR R A JORE, A VR A L 7 AR R AR, e A A DIC e 28
"2 VOCs W iR 2) MR ERRI T 20 A HEBU VOCs 25 T i BRI 5 20, W B i AT e A
BONHAM TR RT3 3) SAMABEAR AT, NERE BB TR RE. W&, S5
BB BN AL IS A AR . GRAT S, BRI R ARL s e H 63 IR
R R IE ELIR BB R R SR ENRRIME VOCs 15 5745 i AL o

BEIE
2016 FEENSKT R RITH, TH%S: 106,
SEHk
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