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TEXTILE WASTEWATER TREATMENT PROCESSES FOR
WATER REUSE PROMOTION

Sawaeng Gerdpratoom, Athitan Timyamprasert, Siriluc Tangsongsuwan,
Nara Suprapatpoka and Boonteun Mongkoltalang

ABSTRACT

The result of textile wastewater treatment for reuse by integrated membrane
system, immersed membrane and ozone were depolarization of textile waste water. It
was found that the wastewater to pass the effluent of conventional waste water
treatment, which are membrane process. That use ultra filtration and nanofiltration or
reverse osmosis. These methods approximate 20-30% of total waste water. Therefore,
reuse waste water are not more than 30 % because the TDS of wastewater to exceed
3,000 mg/l. These are control by the regulation standard industrial waste water. Thus,
the expenses were increased from 15-20 baht/m’ of treated wastewater.

Wastewater treatment from desizing process, which is glazed the yarn in
spinning process by a chemical substance such as PVA. That was non biodegradable
and not treats by Bio-treatment. Therefore, the waste water treatment divided in
process treatment by ultra filtration process for PVA recovery. It reuse grazed the
thread. The water was remained and desizing agent, which reuse in desizing process.
This reduced total waste water about 10-15% and COD about 5-10%. Thus the
expenses of waste water treatment are reduced about 7-10 baht/m’ of treated water.

The wastewater treatment from reactive dye by ozone was decolorizing
reactive color about 60-70% and breakdown nonbiodegradable to biodegradable
compound. It was treated by Bio-Treatment and membrane process. These had water
reuse about 20-30%. Thus, the expenses of wastewater treatment are 15-23 baht/m’of
treated water.

The result from promotion of textile wastewater treatment project, TTL
Industry was interested in development of reuse wastewater treatment investment. At
the present time, this project was delay because the economic was crisis.
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Water Usage (L kg-1)

Subcategory
Min Med Max

1 Wool scouring 42 117 77.6
2 Wool finishing 110.9 283.6 657.2
3 Low water use processing 0.8 9.2 140.1
4 Woven fabric finishing

a. Simple processing 1225 78.4 275.2

b. Complex processing 10.8 86.7 276.9

¢. Complex processing plus desizing 5.0 113.4 507.9
5 Knit fabric finishing

a. Simple processing 8.3 135.9 392.8

b. Complex processing 20.0 834 377.8

¢. Hosiery processing 5.6 69.2 289.4
6 Carpet finishing 8.3 46.7 162.6
7 Stock and yarn finishing 33 100.1 5571
8 Non-woven finishing 245 40.0 82.6
9 Felted fabric finishing 334 2127 930.7
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mefl 3. gaandfvesindanazdSinalugamnnssudaneusnanlszian/dunau

A199
) Waste volume BOD TSS Other pollutants
(m3/0) (kg/U) (kg/U) (kg/U)
Wool processing (metric ton of wool)®
Average unscoured stock” 544 314 196 Oil 191
Average scoured stock 537 87 43 Cr 1.33
Process-specific Phenol 0.17
Scouring 17 227 153 Cr 1.33
Dyeing 25 27 Phenol 0.17
Washing 362 63
Carbonizing 138 2 44 Oil 191
Bleaching 12.5 1.4 Cr 1.33

Phenol 0.17
Cotton processing (metric ton of cotton)
Average compounded” 265 115 70

Process-specific

Yarn sizing 4.2 2.8

Desizing 22 58 30
Kiering 100 53 22
Bleaching 100 8 S5
Mercerizing 35 8 2.5
Dyeing 50 60 25
Printing 14 54 12

Other fibers (metric ton of product)

Rayon processing 42 30 55
Acetate processing 75 45 40
Nylon processing 125 45 30
Acrylic processing 210 125 87
Polyester processing 100 185 95

a. The pH varies widely, from 1.9 to 10.4.

b. The average compounded load factors listed are based on the assumption that only 20% of the product is mercerized (only
nonwoolen components are mercerized) and 10% is bleached.

c. The average compounded load factors listed are based on the assumption that only 35% of the product is mercerized, 50% of the

product is dyed, and 14% of the product is printed.
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#19719N 4. daeilu (@'1iﬂ§$ﬂ’0ﬂ) 11—!1!1!?;1’8?]111"!11!9]914?]1&“] YaanszuIumsrlendan

Tunou (AFTUINMT) msisznen
anuile (desizing) uila (size, starch), 153 e (enzymes), oy (waxes)
waz uan Tuily (ammonia)
fsadaanisn (scouring) a1 (disinfectants), E15ANA
Wonu13 (bleaching) H,0, AOX, Twfoudang (sodium silicate) W30

Organic stabilizer 182 pH g3

ﬂguﬁu (mercerizing) pH g4 18y NaOH

foud (dyeing) &, Tavz, nfe, arsdnvlen (surfactants), @13%8
fou, aalWd (sulphide), Aanwilunsa/mis uaz
ﬂaﬁaﬁ”!,aﬁ (formaldehyde)

WU (printing) gi36 (urea), A13591182810 (solvents), & Laz lany

AnUAIF 59 (finishing) 155, v (waxes), @131U5noUAADIY (chlorinated
compounds), ALHAA (acetate), AT (stearate),

o

1182818 (solvents) LA softeners

umaﬁaﬁumummaﬂuﬂﬂgnwuaﬂﬁuﬁumuﬁﬁﬂﬁlmﬂﬂiﬂ Fufhmaninded
Aewafinfidify USamaiusunzveautls Gizing agent fif1 1 -2 coDmiuveaudls
fefosauilisssumagadilnseadrandmidundla (starch) 130 T1sAY (protein)  Faiidn
BOD g4 uasdnsdau BOD/COD agluti 0.6-0.7  dauutledunsied iy wodlaia

woanoded, il 3 1 (polyvinyl alcohol, PVA) ¥30 msuendumBasaglas (carboxymethyl
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cellulose) Lﬁ@ﬁﬂ%uh]ﬁﬂj BOD ag ﬁ1ﬂ1§ﬂﬂ1u3mﬂiﬂ1mﬁ1i@uﬂ?ﬂﬂulﬁﬁ]QﬂJ’IQTﬂmuﬁﬂu
di.‘ = = & Y v 2 usj = =
msaonuililavlszana vufiugmveslSinafimasuuududiovesdmeriu deuddm

1 Ed ¥ ]
mdevegialilszua 5-20% Tashmidnveaduds dwmivindsninmsidadaaniin

1
[ | 1

. ¥
(scouring) tana1afu llausssumauazlTnudanilsny gudule sunEnyuzed
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3 v 1
ATzuIUMST  udedudl Svewdwviuaseuaza1saunidge 019 Faanisn, Tu, Tugdu
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d o w P

2
Tyaudad, iy, ssifiluds Snismsdnilen, a1, A nazdiazats aaearue1all
1 A Y o 9 o d = ] vy a
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o = 3/ o o A Y uy o A 2 9 £ o g
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=l 4 o 1 ] o
msHenvTasnsldmaainenyy  Fail¥fued wu lelasnuulesoon’sd
3 = 4 . . (4 .
(hydrogen peroxide), TwRenlalnaslsa (sodium hypochlorite), TmAeunaelsa (sodium
o @ 4 o =Y
chlorite), iemadanloslasonlyd (50, Mihe wie fMleway donldlalasiounles-
o ~ =1 o o 1 3
ponladinaiiga  wazimsldlelaswunleseonladinnndi 90% yp3ms lFasonvune
Aq ¥ A A 9 o 1 :’ = 1 dyd = s A I oY)
nuanldnaadane Taeldsuduasazatean  ndeluduiitadaaninetlwiluvan,
! 03:' C 6% 3 as =) o éi a‘ A A g9/}
dautuneumIyUliu (mercerizing) 19numswandthe  ewindszansamlumsdeuuas
1 b
weldduloniiy Tasgulumsazarva Is@oulaasenlos (sodium hydroxide) — 91M1iY
¥ F
U350 pr Wilunane Fedredieindn fdalderann enldtalsznm 20% veniwind
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(http://www.owue.water.ca.gov/recycle/dous/RW_Dye.pdf), dudedaulu ﬂgﬁﬁiﬂmﬂ au'laason
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vlondou
Fibre Process pH BOD TSS
(mg 1) (mg17)
Cotton Desizing 1700 — 5200 16,000 — 32,000
Scouring or Kiering 0-13 50 —2900 7600 — 17,000
Bleaching 85-96 0- 1700 2300 — 14,000
Mercerising 55-95 45-65 600 — 1900
Dyeing 5-10 11-1800 500 — 14,000
Wool Scouring 9-14 30,000 — 40,000 1100 — 64,000
Dyeing 48-8 380 —2200 3900 — 8300
Washing 73-10.3 4000 - 11,000 4800 — 19,000
Neutralisation 19-9 28 1200 — 4800
Bleaching 6 390 900
Nylon Scouring 10.4 1400 1900
Dyeing 8.4 370 640
Acrylic/ Scouring 9.7 2200 1900
Modacrylic
Dyeing 15—37 170 — 2000 830 — 2000
Final scour 7.1 670 1200
Polyester Scouring 500 — 800
Dyeing 480 — 27,000
Final scour 650
Viscose Scouring and dyeing 8.5 2800 3300
Salt bath 6.8 58 4900
Acetate Scouring and dyeing 9.3 2000 1800
ufluilogiiu 1dimswannddoudlidesaars lddronszuaunisniadinn (io-

Y
degradable) 11nTU  uaduTeINMIdoU
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= 9 =t
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(Gregor
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1997) uazd3uaninldszuial 20-30% VBINAIANINUA

1992) SiA18a5101THINT (fixation) 61 lagtawized1eged luTuFueniv
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3.1 minmsszuianadeyamsfinyinis1imaTuTadazern (Clean Technology) tife
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Tssanlendon Taens195Emstiniudoun1iiioide (ntegrated Membrane System)
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v v
v oA

JEEERLY nodlng Huda nlawn NG AIUNITY
OAFIHNTTY Dyeing for Dyeing for Dyeing for Dyeing for Dyeing for
Knitted Fabric ~ Woven Fabric ~ Knitted Fabric Lace & Woven Fabric
Embroideries
MAITHAR 230 ton/m 5Myd/m 390 ton/m E: 1 Myd/m 3.3 M yd/m
(2500 ton/m) (Yarn 120 tonym) (150 ton/m) (990 ton/m)
L: 26 ton/m
%ﬁmﬁuiﬁ! 100%-C : 80%  100% Pe: TC/CVC : 40% TC/CVC :65%  100% Pe:
TC/CVC : 95% 100% Pe : 40% 100% Pe: 15%  42%
20% Nylon : 5% 100%-C : 10% 100%-C : 20% TC/TR : 33%
Nylon : 10% Nylon : few Yarn Dy :

25%

Nylon : few
ungari U118 URGHHGEN 1918 11978 ST
SIEFYRL 1200 m’/d 1200 m*/d 3500 m’/d 900 m’/d 6500 m’/d
W14 Process 1120 m’d 10100 m*/d 3450 m’/d 880 m’/d 6400 m’/d
iidaun 80 m’/d 1900 m’/d 50 m'/d 20 m’/d 100 m*/d
szuviiia Activ Lagoon  Activ Lagoon  Activ Lagoon Activ Lagoon Activ Lagoon
Jwainde  1000mYd 12000 m’/d 3300 m’/d 900 m’/d 6500 m’/d
AFRTICLH Inf Eff  Inf Eff  Inf Eff Inf Eff Inf Eff
BOD (mg/1) 164 24 96 9 540 11 117 29 300 40
COD (mg/1) 140 213 377 266 997 250 1262 244 1764 569
SS (mg/l) 10 25 60 10 170 67 67 40 4 60

iy INASANETC Cotton, Pe : Polyester, TC : Tetolon Cotton, TR : Tetolon Rayon
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(submerged membrane technology).
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(submerged membrane technology).
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