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1. Detergents
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Fibre Process pH BOD TSW Water usage
(mg I'1) (mg 1'1) a kg
Desizing .- 1700-5200  16000-32000 3-9
Scouring or Kiering  10-13 50-2900 7600-17400 26-43
Cotton Bleaching 8.5-9.6 90-1700 2300-14400 3-124
Mercerizing 5.5-9.5 45-65 600-1900 232-308
Dyeing ' 5-10 11-1800 500-14100 8-300
Scouring 9-14  30000-40000 1129-64448 46-100
Dyeing 4.8-8 380-2200 3855-8315 16-22
Wool Washing 7.83-10.3 4000-11455 4830-19267 334-835
Neutralization 1.9-9 28 . 1241-4830 104-131
Bleaching 6 390 808 3-22
Nylon Scouring 10.4 1360 1882 50-67
Dyeing 8.4 368 641 17-33
Scouring 9.7 2190 1874 50-67
Acrylic/Modacrylic Dyeing 1.5-3.7 175-2000 833-1968 17-33
Final scour 7.1 668 1191 67-83
Scouring --- . 500-800 --- 25-42
Polyester Dyeing .- 480-27000 .- 17-33
Final scour --- 650 “a- 17-33
Viscose Scouring and dyeing 8.5 2832 3334 17-33
Salt bath 6.8 58 4890 4-13
Acetate Scouring and dyeing 9.3 2000 1778 33-50
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1. Biological Oxygen Demand
2. Chemical Oxygen Demand
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1. Surfactants
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Class

Acid

Basic

Direct

Disperse

Reactive

Sulfur

Vat

Characteristics

Anionic, water
soluble

Cationic, water
soluble

Anionic, water
soluble

Very low water
solubility

Anionic, water
soluble

Colloidal,
insoluble

Colloidal,
insoluble

Substrates

Nylon, wool,
silk

PAN, modified
nylon, inks,
polyester

Cotton, rayon®,
leather, nylon

Polyester, poly-
amide, acetate,
plastic, acrylic

Cotton, wool,

silk, nylon

Cotton, rayon®

Cotton, rayon®

Method of application

Usually from neutral to acidic

dyebaths

Applied from acidic dyebaths

Applied from neutral or slightly
alkaline baths containing
additional electrolytes

Fine aqueous dispersions often
applied by high temperature
pressure or lower temperature

carrier methods

Reactive site on dye reacts with
functional group on fiber to bind
eye covalently under influence of
heat and pH (alkaline)

Aromatic substrate vatted with
sodium sulfide and re-oxidized to
insoluble sulfur-containing

products on fiber

Water-insoluble dyes solubilized
by reducing with sodium
hydrosulfite, then exhausted on
fiber and re-oxidized

Fiber

Degre of fixation
(loss to effluent), %

Polyamide 89-95 (5-20)

Acrylic

Cellulose

Polyester

Cellulose

Cellulose

Cellulose

95-100 (0-5)

70-95 (5-30)

90-100 (0-10)

50-90 (10-50)

60-90 (10-40)

80-95 (5-20)

*Also known as viscose.
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1. Fenton salts
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Physical/chemical methods Advantages Disadvantages
Fentons reagent Effective decolourisation of both soluble and Sludge generation
insoluble dyes
Ozonation Applied in gaseous state: no alteration of volume  Short half-life (20 min)
Photochemical No sludge production Formation of by-products
NaOCl Initiates and accelerates azo-bond cleavage Release of aromatic amines
Cucurbituril Good sorption capacity for various dyes High cost
Electrochemical destruction Breakdown compounds are non-hazardous High cost of electricity
Activated carbon Good removal of wide variety of dyes Very expensive
Peat Good adsorbent due to cellular structure Specific surface areas for adsorption are lower than
activated carbon
Wood chips Good sorption capacity for acid dyes Requires long retention times
Silica gel Effective for basic dye removal Side reactions prevent commercial application
Membrane filtration Removes all dye types Concentrated sludge production
lon exchange Regeneration: no adsorbent loss Not effective for all dyes
Irradiation Effective oxidation at lab scale Requires a lot of dissolved O,

Electrokinetic coagulation Economically feasible High sludge production
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1. Cross flow
2. Dead end flow
3. Retention

4. Separation factor
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1. Active or Passive

2. Dip — coating

3. Interfacial polymerizational
4. In — situ polymerization

5. Plasma polymerization

6. Membrane filtration
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1. International Union of Pure and Applied Chemistry (IUPAC)

2. Micro porous
3. Meso porous
4. Macro porous

S5 358 (o



\F

033 sn Jom glald 0555 53 (J S sn 358 dons 4 (el SIS 5 Sle oS0 b 0 i 05y glalis 5o
SO 5 Slhas o T S $SG s gn e (ST e Glalis s oo J ST LS 0l (slad S 5a5 STl
e Sl 4 p b p5b 4 Lsh e 8 s il s Sa ¥or B o b ol L
4 (Copsel) o5 g blis Cod (o aliS (i 53 358 o0 LiE 3 M (5 3580 RalS g 0055 2
st B 0T Lo &5 JS0 s il cbls dal 5 Lid s Shas 53 (ol 5T () sb) it b
S 0 3L ) old By — o o 5 ey = IV gla ST 0 5 0T 55 45T el 3585 0y 5> Shes |
L,8 o 15 o3linul 3y 58w sSme el Anl 3 03 b 5 58 wdas (gl 3 lse CAEL 43 0 i Ol slalie oyl
¥

(S5 50 Sa 0k O (2

33,8 (oo o Ll 3 g8 gn 03 S o8 g ik 55 th & (Giluld Sl 3l e £ 4 Calg o
Sl Jor e o 3 S5 sn (G b adls 5 ke 55 JS050 (G 5L a2 OB 5 Sl el o

[¥] 558 o0 Solda 9 J 28

G2l ol o BRI 0L5 B8 1 s ik Sl a2 Db (93 Bl eipd Jo 3 Jalt U glons oS o8s
Sy gl b 5 L 35 laintie 5 la S5 4 o il aul 5l oy (ki oS ol (SCas S2AS
13905 o 5 ) OT Ol 0 25 Sopge 33 40 65 039 Ui (Solwmn 53 51 3m o ¢ Jol e o151 (S 3,0
oy o 3 dh s 4 T O 03 M e i e (Solan 5 e Y oS JSCa5 -

Il ge s b ol Y S S5 -

W&jéﬁ&)}pA;oA.ZJa-o}LecJJJfGAJW\)L&Boub}J&jJ%ﬂJ.{;;AJJMQA;GAK.A
Jo osle (gl 1y paietin (UK Olpe Wi ol S a jsee Wi 1 DD 457 o 3 355 o axils &
STy Jaloes 51 eSS (lis 1 o3 S Hse Jgloes s oM&o:bcﬂb&;ﬁwayy BARESIE RS
Jl.:ﬁo:)ﬁ\d'\-wQ@)ﬂ@)ﬁ@;&'%&é})ﬁﬁ\juﬂa&M\a&a.ﬂﬁd}obb.aﬁ

S gloj ke 1w bl 33 5 o STy 5 Jous 095 4 0Lz (gLl Ci o Shile 5l @ 8



o

cbu)‘é&?qufq\ﬂb.&f@dfwckuw«:66\04&&0:&;)&?&)@)@)1.&1[1

[\\]J}&@)\}jdb&fcﬁ‘s«)}&LJ&)|4§°MJ.>0.>LAQEJ>0))\9md{byuj).}m\.&&

oy dy Lol OT O iy cLid 35k 2887 53 K05 fale bl oo 2818 0l O sy L i &K 1S
R ol 255 e oaliin QL) L (oS i gy RS Jas 5o Wl el oy CEETSL sl Ol 0%
wils & O3 Al CaEl Rl S ge 4 Sl S S ool i O dty S 4 WS a sy
4 il 5 oo L Oty 558 iy o (e 5 WaSad clad S0 50 5 ST cla 0 sedlios s el g sl el J1S) o

1] 5,8 S0 &S IS5 5 oy clbo i O 4 o (slap b

b S s VY] 5 e gy aib DU SE ws 3 Togas ey S V51 2087 8 L SU1 25
& gamia ol (VXN T VX T Mg Ve Ve M D e 2l e gl 4 5 St I U
S il 5 o BUISE gl s 2 45 VU Sl o 0 o s ol ol 1S o 1y (039
Pl 55 5 56 e 55 T e 03 ged il OIS 5 5L 5 6y Collanil (A5l i VT B U1 S
b Sk SUISE Gl ol ol Ailor slse plo 4 o (2357 plSostl 5 () Jle S
B 53 e (22wl il e iy 1Y) el a5l e 6o 5l 31 (6ol g (sralie S
237N Ola ol 53 Llasd 5 518 a5 (6 oy DU L A 55 81 e 5 gmes S 055575 3 55 56 (6 5lulut
33 e e 3505 M YU Ce o by diee 5 5500 UG OT dhwy 4 Olg o &5 Sl g,y g
W5 Sl Fse s esle 5y s Sl ods o lams (5518l a4 s 31 (G)lms 4 5 et (slall
S eslizal oS ol el Ao iz b ey S i 290t 53 (gl L s 5 (b eslall G g ey U

)15 4SS Skl 5 SN (sl
ol S oz 1 g5 B ol g o 5 g5 S ) Lo 5 S laa Y L L UL
Al U bl 53 plerd 035 Jled 5 Bl 5555 Ll (05T al 055 5 03 guomn 5o Bala YU e 4 xbaw
3 oo a5l ¢ ol e il o 53 (305 sl ,)lST SUISL 1 oks g8 slalie nl il

3303 728 5 b & catn gy o 4y BBla 5 5L Sl Jolind bl lalid 458l 5o s 4 el (65055 5



V¥

(3 (DU 5L s (b Lalie opl (gl le (gla S5 s alen 31355 0 oslinul Slule 5198 U5 ks

IVF] sl o (Jole 55,5 Jlail 5 i (5l ol oL 45) Lol g o 5 oo 03100

ooty il o 55 8 aols 035003 b Lid (ol 45 s (gaale (glad STl I sy 2875 S
sl el oS b LBl o ate SaSS 4 s S I8 0-() 5 F) Gl Gk 5l Jo b 4 55

[10] sl slows|
$lres B sln onl sk o Jol walis g5 2 CG Tase o 5T 03 Shes 5l b eSSy S 0!
S ol lab bl g a5 b s il o Sl WL 487 550 e 5 a6l (6345 S s pokn
aen Cy )3 @ls 550, S I 05 8 (Uab (6,5 g w53 Ll (535 4 pamie Gla S5 LS e L]
2> 819) sl g5 JouS o0 Slog S dzen Lail by e ol K5 S 55 Ul £5 JeS a0k slaos 8
Lol clidkin 1) 0 i 5 LS it o 43T Aty o Ll 8 15 a8l by sus e Coow 43 S (Cy o S
wils & S B yl3 513 555k S 3 &8 (Cr 5 Cy 5 o B15) 33 5 JouS 5o Slaes S

DI0] sl ok 03557 o 2S5 S il Y- IS s L dilonks

A OH
8CH;
OH OH
B
a
CHaOH
PR -
=]
on Mo
-0
HO' HO'
QH
o
\._
-
o

edge of secondary
e, PydrONRYlS

~- edge of primary
hydroxyls

KooK 4 b S0 (V5F) Sladisy b 514 550 oS I8 doly 55 STl (0 o 28 3 sl b (Ll Y- IS

(18] 2 S s IS o pim il (7 ok fuane

1. Cyclodextrin



v

2l s su S K 05 bl 5 Cy 28 4 Jeame 055500 Glags! 1l b o ST hSn 0 i 0553
o i) wilign 3,5 O b ojim 0955 ol el 0dd dblol Crp S (55 5 35 L5 ladss b
JenS 55en slaes S dan D dislei o sl 15 (VU 55 SN JEs (s I8 S5nST (sl 5 ((adl
;n};pgdﬁsgﬁ,ﬂj,dul[\a]@|@,JJGJJ&@M@,‘x\a;,tﬁdﬂy@mw,;
31 s 0 S b il 5 o U S 3 IS 02 8 T il ko 3358 o0 i 5 (Beenl Laoms 5 S

DF] dins JS5 Gl sl oSS 5 8 0T (gl S0 50
Sl oa 5 B80S sl gbad SSe s 4 SE dels 51 S L (slagy ST IS
LOT 65 ) gan U3l b 4w g Lol Lo w655 o8 ol VY 51 i b ola o 2S5 IS il Ll
(cyclohexaamylose) :p 2uS"s JSwldIT cla iy 2S5 JSw o S oS 516 amn  Lilaz & 15 andllas 3,40
w5 4 & Lz (cyclooctaamylose) oy xS s Sl 5 (cycloheptaamylose) o 28> Sl

0] sl oz 03,5 TY=Y JSCo 55 5 Jsam awr ol slal il o g S o8 domly Coin g s 2 Juls

y
%
:

(W] s S IS sll ¥ IS



A

sxme wlie 53 0T (gilu Lalls 5 ad g Ll jyls .}ﬁj).:;;df‘)}f ‘5u¢fjjw.waf«§”bom
el aiia 5 5l eIl (g5l (LS 5 ga sl e lie o St s el e
WV O sl 5 5 4«5 cyclomaltotridecaose 3 cyclomaltoundecaose s cyclomaltodecaose

[VO] Llesls J)\)f\)ML;ugfjgblj

Db sl 6l s A e VARY Jle s (6 gmil el ow s n oy 2S5 S 5550 53 SE)IS sl
Sgn (SEl SMie Sy g0ty S kel sl 75l B i 2S5 Sl o 53 1 Lay 2 35180
(2lis ¥ g/KE 3 92) 057 Sl Sl b (S1on s 57" el 0357 55 S 53 sl 35T s sk
3551 s oo 5 Olistys (gl sk cin g ol 0305 oguny OT I b 2aS™s JSUI 53 Obile azin L 51 ds &S
[#]"s 58 00 41yl (CH,0,).3H,0 &8 tinr Jse b alo s 4 0T S 5 &S

S osle ol 487 Lsls OS5l gla iale3T gl sl p gl (sl 5 5d 4 S o3le o) & s 0 S
S 3 ISty 5 WIT (553 p ack s il oo 055 ol kol Tk 1 35 65k J e ads s ol o ST
oslizul (ol iS5 Yool s o ool okt 03,57 K s 53) IA] Sl 03l aieti oa L,
(V8] sl 05 503

S35 2355 0 NS Ve ) g Goios 5 adllan 50 S 5T Kunsls F1 oWl a5y S
SN b 3 3o addlan s o alii dhe I glEslge DL mlS o o 5345 las ST
walis gL SL dn Slesle 55 ol Ui o o5 OT 13 B 5 A o)k S 5 0 & 550 e ldlis
B osbe 51 osb 5 polas Lol S T 1) A osle 1 (08 Hlows polie Gl g oo g o) . ld g 0k Tdm  fn ) oo
IIA] 350 as b I 1y 5 0k acsi Ll all g o 28> Ol i 4 oS

35 m i 5 S 51 SU 51 5 0 sl A5 4y 536 o7 5 g5 (5lalitor 5 (6 805 0 5 gm ge 51 VO F Il 5

S el 9O‘J.-dl.¢ skl 315 5l edd als (6 STU s gl Lo s J.ib_:)l.'z AN Jle s e Qul:f 3

1. Endo

2. Villiers
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5. Franz Schardinger
6. Bacillus macerans
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