The Annual Report of Busan Metropolitan City Institute of
Health & Environment 15(1) 167 ~ 176 (2005)

DI CHL 7] 2F BHISAA(CHRIEAIE)S] T wet A7

— CHIZ A0l cHet MIE TIZIAE 2SAR -

Study on the Improvement of Tenter Facility Occurred Frequent Odor Nuisance
- A Case of the Tenter Facilities and Wet Scrubber -

Eun-Chul Yoo and Si-Young Kim

Industrial Environment Division

Abstract

The odorous pollutants emitted from various industria sources are increasing during the past decades. The complaint of
odorous nuisance is also being raised by people suffered from odorous pollutants. This study was carried out to improve
odorous pollutants and visua nuisance emitted from tenter facility and pollution control facilities in the Busan textile industry

complex.

In this study, we invesigated that the characteristics of odorous substances emitted from tenter and pollution control
facilities. The average concentrations of major odorous substances(Aldehydes, styrene) emitted from tenter are 2 ~ 3 times

lower than wet scrubber.

As aresults of this study, [chemical scrubber + Bio-treatment] process was cost- effective, but [therma oxidation or
catalytic oxidation + chemica scrubber] process was effective in degradation of odorous substances, VOCs and even visud
nuisance than other process. It is suggested that the effective deodorized hybrid system is thermal oxidation or cataytic

oxidation + chemical scrubber in the tenter facilities.

Key words : Odor, tenter facilities, pollution control
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g gt Fig. 1. Manufacture process of textile industry.
Table 1. Specification of tenter facility
- & A} ¥
A = 1,800 mm
CRS 2,000 mm
NA &= 8~80 m/min
A2 120C~200T
o9l QA 5 B
S 22, 102 4EAE SYE4 (B2 60~ 70%)
BB = W of 18T SEAAZTECIE S22 4)HY, =84, 158 dd&g &
ABASAIZH, ASNE ALH
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Each3 m long 5.5 kw 4 pole induction motor, Fan — two and two
construction with air floating svs.
Gk ZF Fu 50,000 ~ 140,000 keal/H > 4 CH

Total 200,000 — 560,000 kcal /H

375 kw B/ 100 AR, S8 YA, SR AN B/ZBE A 4%
225w HEY 24 BAWZ BT

SR0 -2 YUIRPE, E-ATH USIPTE

mo % STERE WAREH DSRETE

220 Volt — 60 Hz( Total 120 kw)
Z40x & 30=120mw
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Fig. 2. Photographs of tenter facilities.
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Table2. Summary of pollution results from textiles manufacture process

=8 298 Air Emissions

Waste water

Residual Wastes

little or no air emissions

Fiber Preparation generated

little or no waste
water generated

fiber waste; packaging waste and
hard wase

packaging wastes;

Yarn little or no air little or no waste . e R
L o sized varn; fiver waste;
Spinning emissions generated water generated ; .
cleaning and processing waste
. fiber lint; yarn waste;
Slashing/ BOD; COD; metal; . c N
Sizi VOCs | . ; : packaging waste;
izin cleaning waste, size .
g aning waste, unuse d starch—based sizes
Weaving little or no air little or no waste packaging waste; varn and fabric scraps;
emissions generated water generated off—spec. fabric; used oil
Kii ting little or no air little or no waste packaging waste; yarn and fabric scraps;
emissions generated water generated off—spec. fabric
Tufting little or no air little or no waste packaging waste; varn and fabric scraps;
emissions generated water generated off—spec. fabric
BOD from water—shluble size: packaging waste; fiber lint; varn waste;
Desizi VOCs § | | oth synthetic size; cleaning materials, such as wipes, rags,
esizing s from glycol ethers } AR . B . . .
3 £ lubricants; biocides; and filteers; cleaning, and maintenance
antistatic compounds wastes containing solvent
disinfectants and in secticide
) residues; NaOH; detergent, fat;
Scouring VOCs from gly col ethers oils, pectin; wax ; knitting. little or no residual waste generated
and scouring solvents lubricants; spin finishes; spent
solvent
. . hydrogen peroxide, sodium
! little or no air yarogen pe o S . . ,
Bleaching o silicate or organic stabilizer; little or no residual waste generated
emissions generated .
high pH
. . small amounts of exhaust little or no waste—water . .
Singeing A little or no residual waste generated
gases from thek burners generated
. little or no air . . .
Mercerizing L ) high pH; NaOH little or no residual waste generated
emissions generated
volatilizatiion of spin
He-at flmsh agents appl}ed little or no waste—water little or no residual waste generated
Setting during synthetic fiber generated
manufacture VOCs
metals; salt; surfactants; toxics;
organic processing assistants;
Dyeing cationic materials; color; BOD; little or no residual waste generated
COD; sulfide; acidity/ alkalinity;
spent solvents
solvent, acetics acid from
L drying and curing oven suspended solids; urea; solvent; ) )
Printing emissions: combustion color: metals: heart: BOD: foam little or no residual waste generated
gases, particulate matter
VOCs; contaminants in
purchased BOD; COD; suspended fabri d tri . R K agi
Finishing chemical; form aldehyde solids; toxics; avric acraps and timmings, packaging
. . waste
vapors; combustion spent solvents
gases; particulate matter
Product little or no air little or no residual waste

Fabrication emissions generated

generated

fabric scraps

" Best Management Practices for Polluion Preventionin the Textile Industry, EPA | Office of Research and Development, 1995 ATMI Comments on draft document, 1997
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Fig. 3. Photographs of plume emitted from tenter facilities.
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AN 2 2(Sm/hr) 27147
HEdER)Ad 2 =(7) 65 A, A/C)
215 m > 1 ™ X (mg/Sm') 3.8
F E(m/s) 4.1
IR SESIRSEIPARS|
F 2 (Sm'/hr) 21,219
=2 Z(T) 170 FSR=ss
HA i} i](mg/Sm‘) 8.1 A A(P/E)
CEE () & F E(m/s) 26.7
48 w1 IR SESIRSEIPARS|
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Table 4. Analysis conditions of odorous pollutants
sl gt E Agilent 5973i (TD—GC/MSH )}
7100 P reconcenterator GC MSD
Sample Vol. 500 mL Detector MSD Mode SIM
Flow rate 60 mL/min Column HP—IMS MS Source 230
(30m x0.2mm x 1.0 pm
Trapping —107T Splitratio 20:1 MS Quad 150
Desorb 20T
Oven Temp. 35T (3 min)—120C (1 min)—100T (3 min)—260TC (2 min} 4T/min
10T /min 20T /min
Eziold B ot HP 5390
GC—NPD SPME
Detector NPD Fiber 85 um Carboxe /P DMS
Column , HP* ] BAAZ 152
(60m x 035 mm x L.05 pm
Detector 280C 2R 3=
Temp.
o T 40T (13 min}> 220TC(1 min)
ven temp 10T /min
gE|Blol =& Agilent 1100series (HPLCH®)
Detector 360 nminj.
Column ODS(C18) 4.6 mm X 250 mm
mobile phase CH3CN : & =60:40
flow rates 1.0 mL/min
inj. 20 pL
ZErol #f Agilent 59731 (TD—GC/MSH )
7100 Preconcenterator GC MSD
Sample Vol. 500 mL Detector MSD Mode SIM
Flow rate 60 mL/min Column HP —1MS MS Source 230
B0 mx0.2mmx10 ym)
Trapping —50T Split ratio 20:1 EM Volts 96b
Desorb 20T MS Quad 150
Trapping 90T
Desorb 180T
Cool down temp.: —180T
Injection temp 80~907T
Desorb 180T
Oven Temp. 80T (20 min)—220TC (1 min}
10T /min
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Fg. 5. Chromatogrgph of odorous pallutants; (8) A company (b) H company.
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Table 5. Odorous pollutants from before and after scrubber
Odorous pollutants company H companvA
Input' output’
Methyl mercarpan ND* ND ND
Sulfur hydrogen sulfide 0.006 0.0008 ND
compounds Dimethyl sulfide ND ND ND
Dime thyl OFsulfide ND ND ND
Trimethylamine ND ND ND
Styrene 0.041 0.097 0.062
Acetal dehy de 0.056 0.145 0.112
Propional dehy de 0.015 0.029 0.020
Aldehydes Butyraldehyde 0.016 0.024 0.013
n— Valeraldehyde 0.001 0.007 0.004
i— Valeraldehyde 0.002 0.003 0.003
Dust(mg/Sm') 8.1 74.3 3.8

" before scrubber, * after scrubber, ¥ Not detectable
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Table 6. Summary of odorous pollutants around Sin-pyeong dyeing industrial areain 2005 (Unit : ppm)
=) arm 2otgts =z10] Zosol =R PR
vor | ME B EeE MRS | g | e | nema | ses | bou] e | OF
1/4 ND ND 0.001 ND ND ND 0.021 ND ND ND  0.001 ND
2/4 0.17 ND ND ND ND 0.003 0.004 0.002 ND ND ND ND
3/4 0.05 ND 0.001 ND ND 0.001 0.001 ND 0.002 ND ND ND
4/4 0.05 ND 0.001 ND ND 0.001 0.001 ND 0.002 ND ND ND
ok WA o) By o ARt o digt g o] xl o] Er}, thel A Aoj A WAy sl o
dHtAo B o EAE e WHoRE AlgA A e AR vlaA s g 2ole 2FUHs|=9
2H 2 Al - Bofje] whE of RS B - FAEtARgos AR A, R A 5 eFkFARE o2 vig A def 9
IR YL ofshs Aoy A2TA CIFAA S R Y A WY EE S0 ZgE WiEEE 2F AU odEE
Aoz Re vigre eHdEdE 29 -3 TR T olE A fld HA e9she WAAE T R A
B om AZsA Y Bz dAlolw A3WA = FzhAA] § ARy SolAl o Ede] B Aes vigEeEA] A
PR ORA, A, BHA & AREstd ofF o] ojt B A - wiEE o ok
A& glolfl= Aol 2 dAFolAds A AT dAl2) ohE E A gl A HH*
S EAIE AEs] el Az ARt AR A7 71 Fast Ei o EE Y] S AT daE AR A 53 ¥
Ak A A A= HRAES T, AR 2 Exolwt S-S e O AARH did] AR Hetoh Yol HE
thekst ofe] 74R] &) okF ARG WA I A|AF Tl tigk & AFEAARE A H GA1S] tiFAAHo A viEEE a0
e ARG dojof it @M AR B, VeHd HEAS Aspo)dl, gUlEe| S/ AT AFEHe] b W
ok 5 AR ZAE YR Yol of R T olf 2 o] HENE Aoz Bkt £ 72 A3 AT} kRS 19
sl & AT oA ol M2 dA Boks o AAGA o disiA] 'ESof dist Al S UEtdigich, dRbAe g efn Yo, Erfol
AEsfarzt shef, Heohgl 5o @714 A EA 2 g, @A, Aot dast
R EHE TEA AAE A viEsE AR EEE UEE o8 ¥hEoz2 AA Y rheshe A A R EE
54, % 8 YA YRAE Y de, fAEEEE 5 Fehed, e we, 2224t RE e est S8 As)
Table 7. Examples of reaction between odorous pollutants and chemicals
orF E4 H.50, HCI Na OH Na OCl
o o o (NH.) 2NH -+ H.50- NH+HCI e g 2NH;+3NaCl
/) —{NH.1250- —NHCI —N:+3NaCl +3H:0
8 =gim ol [CH:N+H:0 [CH::N+HC o Ao (CH::N+NaOQdl
A —(CH::N-H:S01 —{CH4N - HCl TeEr —(CH:):N+ NaCl
s .5+ 2NaOL = NawS+ 1.0 Na:5+4NaOCl Na:SO:+ 4NaCl
NaS+ 4NaOCl
(H:S) —H:0S+ NaCl + 2NaOH
e =g CH:SH+3Na0Cl
& (CHLSH) CHSETTROR-CRSNELO — CH:S0H+3NeCl
7 CH:CH.COOH
u TR e —+NaOH CH:CH.COONa+H.0 B
:
A S e = A CHs(CH:»COOH+ NaOH B
—CH: (CH:)s«COONa+ H.0
O] ) 2 AF (CH::CHCHCOOH + NaOH B
—(CHs )2 CHCH:COONa
saiMg B (CH-: S+ 3NaOCl
(CH).S —(CH::503+ NacCl
MECEERE (CH.L5+ 5Na0Cl
;“ (CH:).S. —2CH:S50:H +5NaCl
O ELRI Bl = B CH:CHO+ NaOCl+NaCl
CH:CHO —CH«COONa+NaCl+ H:0O
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HEES =, %"é A ofF 2H(EB e, o] E Bl oMM E
dHslo] = 5 )2 Aot AR EF 2t g o= AA 7}

e el tu}.

ok,

e e

s}o] Se ]»9&1 ie O‘tﬂ 01‘:91 S oﬂ lf:z ERR =L [
& Ao BehE] & ol uehd vhg mejstel A AR gty 1 s ¥ O
FAA R 2HEE AASH] 218 aFpAl A dozA= w :
NaOH, NaOCl & °|8% ¢ Agago] S71E Ao = 1
ot =} Fig. 6. Type of deodorization system.
ol Ao Al e AGE LISt A EA & AoA
o2 3 HYAl dR A de) gAAde B AdgAe 2 2 Mg e SR Qe B A Te 2R W& EE 7
2 e 12 E TR e AW AR R IRAE A S ol E2EHE AAST s 1 ZE o] AEsha YL
of digh ol =42 ) S EA A& Yot ofFedd 2R ZEE 2ol7] AdiAe 18 6olA EolF= Al 23 A
H(E 8 vl AEalel HEl ol 2R B Aol 2Rl 58 WA, AR B B4 5 1@ A Y
e A AR HolEch B Aoy AR TS 58 R JHT Be s} A8 e R yehid,
EQE B AFAEGE e ohE g ol gk’ Ald o= o) Ytdl g2 & 8o vEkdl AA Y Al
Table 8. Method of deodorization classified by odorous pollutants
23w 5814) AR Aﬂg;ﬁ ERY Aiy %iz i;g
Ao} NH. O O O O O O
W2 EZE CH:SH O O O O O O
85 H.S O O O O O O
s2simg (CH..S O O O O O O
o|ESHE CH:SSCH: O O O O O O
EgiHgorm (CH::N O O O O O O
O ELREIBI= CH.CHO O O O O O O
ZEI2Es= CH:CH:CHO X AN @ O O X
CTEUREAH S = CH:ACH::CHO X AN @ O O X
O AREARII = (CH:).CHCHO % A O O O X
EEUEY EYREIE CH: (CH:CHO % A O O O X
Ol AEH EAE G = (CH:).CHCH.CHO b N O O O X
Ol AREE (CH.).CHCH.OH x N O O O X
O Ellol B CH:CO.C:H; % A O O O X
HEoAREAE CH:.COCH.CH(CH: ) % aN O O O X
E5FA C:H:CHS % O O O N X
Eay ) C:H:CH=CH. % O O O N X
A &l (= ale) C.HI(CHL ) b O O O VN X
TR CH.CH.COOH O O O O O O
EEHREEN CH: (CH:).COOH O O O O O O
L EE 24 CH: (CH:):COOH O O O O O O
O] A B 2 2} (CH:).CHCH.COOH O O O O O O
M1 0 AR s, A AR (ARG HE AR, x AR BT
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Table 9. Comparison of deodorization system and running cost in Korea

Al &R A7 RKAHE
- A (=) @A)
BEBFHEX 76,501 70,000 6,501
SEE &3 59 426 35,000 24,426
OFO H 8 A R 62,426 50,000 12,426
A H/ALER 61,976 30,000 31,976
ESmA LT 81,141 60,000 21,141
A, eEASN, Qe BAW, ARLAY D AHART = '
W So] 9ok, o) WA % SAY, ALV BE oA E
Wl Helg 9 48 P 1 UEoR: e@,
AEBAN Fo| ANBAS AAS) A0 PHem del A ]
45 7 glek, i —
® ATolN ARk el GRS Rl 5 U —
OB AAL st A Yool 27, Lol
Sol o EA e Mel 7 B RS Uehy S EY AA
2 Sl AL ohE Tl 23 58 Ba ALl A
0 meke] Wa T Ao 2 meec)

g3 du 9] 27)
9eofl 2000 E 7|22 YetUgith o &3 AAE 98l
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Fig. 7. Comparison of running cost vs. deodorization system
operating periods in Korea, 2000.

2
i)

=
i
i)

9,
o

i3
= O

X
e

5

o
flo
f

o
i
ox

HH
ok

= A9 che A el A
o1 B Bal Aol 7k /R v
i

FAlol si2E 4=

WS "2 0], S A(H00) 9 54t
Zradical) OHg WY AHA oM EL US| =9 Z-2- o
S FEEIH &

Bl

AR

=]
=
=

ol A g Ele A=
Yoo ARl A AR

R 3ot Afed ahe] -2 2=

N



staLz} g,

A

ol

)
el

<33
|

ol AbgE

Al

L
L

4. 9= WA

A o] &
=

A e 24 R A

Kol
=

SRR

34

JA] A1 (A

Bl
O
E

.

__A_u

to] =3, Zetolql

EE

A1rd sy, 42

A AR B

2 UeRkem ) Al d (A

BN ]

}-

2=

A1)

3. Best Management Practices for Pollution Prevention

in the Textile Industry, EPA , Office of Research
and Development, 1995 ; ATMI, Comments on draft

document, 1997,
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