
C H A P T E R  I  

In t ro d u c t io n

T he w o r ld ’s d em an d  fo r te x tile  c o n tin u es  to  g ro w . T h e  an n u a l co n su m p tio n  o f  

te x tile  f ib e r  ro se  by  2 %  in 1995 and  th a t ra te  o f  g ro w th  is ex p ec ted  to  c o n t in u e 0 

C o tto n , th e  p u res t fo rm  o f  ce llu lo se , is w id e ly  av a ilab le  n a tu ra l fib e r u sed  fo r  tex tiles . 

C o lou ring  co tto n  co u ld  b e  ach iev ed  u sin g  a  v a rie ty  o f  d y e  ty p es  in c lu d in g  reac tiv e  

d yes, v a t  d yes, su lp h u r  d y es  and  azo ic  dyes. In  re c e n t y ea rs , re ac tiv e  d y es  sh o w  th e  

g rea test g ro w th  p o ten tia l, d u e  to  th e ir  d is tin c t a d v an tag e  in  te rm s o f  cap ab ility  o f  

fo rm ing  c o v a len t b ond  w ith  ce llu lo sic  fibers, h en ce  g iv in g  d y e in g  w ith  h ig h  w ash  

fa s tn e ss  p ro p erty . T h e  o th e r rea so n s  are  b rillia n t sh ad es , w id e  sh ad e  ran g e  and  

v ersa tile  fa irly  s im p le  ap p lica tio n  m eth o d , u p  to  n o w , a p p ro x im a te ly  2 1 %  o f  th e  dyes 

u sed  a ro u n d  th e  w o rld  fo r  d y e in g  ce llu lo s ic  fib e rs  a re  re a c tiv e  d y e s (2).

T h e  fo rm atio n  o f  co v a len t b o n d  b e tw een  th e  re a c tiv e  d y e  an d  th e  f ib e r is as a 

re su lt o f  th e  reac tio n  o f  io n ized  h y d ro x y l g ro u p s  o n  th e  ce llu lo se  and  th e  reac tiv e  

g ro u p  o f  th e  d y e  in  th e  p resen ce  o f  a lk a lis . H o w e v e r  in  p rac tice , h y d ro x y l io n s  p resen t 

in  th e  dyebath  d u e  to  th e  a lk a lin e  d y e in g  co n d itio n s  co m p e te  w ith  th e  ce llu lo se  

su b stra te , re su ltin g  in  a  p e rcen tag e  o f  h y d ro ly sed  d y es  w h ich  can  no  lo n g e r reac t w ith  

th e  fiber. T h u s  b e tw een  10 and  5 0 %  o f  th e  in itia l d y e  lo ad  w ill be  p re sen t in  th e  

d y eb a th  e fflu en t, g iv in g  rise  to  h ig h ly  co lo u red  e fflu en t w h ic h  is d ifficu lt to  tre a t due 

to  th e  w a te r-so lu b le  n a tu re  o f  th e  h y d ro ly zed  d y es.(3)

In c rea sed  aw aren ess  o f  en v iro n m en ta l issued  in  th e  dye in g  in d u s try  h as  been  

b ro u g h t ab o u t by  p u b lic  concern . T h ere  are  ,h o w ev er, ce rta in  en v iro n m en ta l p ro b lem s 

w h ic h  m ay  arise  from  th e  u se  o f  re ac tiv e  d y es  and  asso c ia ted  ch em ica lร. T h e  p ro b lem s 

o c c u r from  u s in g  h ig h  sa lt co n cen tra tio n  (40  -  100 g/1) (3’4), u su a lly  so d iu m  ch lo rid e  o r 

so d iu m  su lfa te , to  ach iev e  ad eq u a te  d y e  su b s tan tiv ity  fo r th e  fibers. It is w e ll kno w n  

th a t w h en  fibers are im m ersed  in  w a te r  th ey  d ev e lo p  a  n eg a tiv e  ch a rg e  on th e  fib e r
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su rface . W h ich  is th e  sam e  as th a t on  th e  an io n ic  dye. T h e re fo re , th e  fib e r rep e ls  th e  

d y e , h in d e rin g  o r ev en  p rev en tin g  its  c lo se  ap p ro ach . W ith  m o s t w a te r-so lu b le  an io n ic  

d y es  (su ch  as  d irec t, re ac tiv e  dyes e tc .) , th e  ad d itio n  o f  an  e le c tro ly te  en h an ces  th e  

a ttra c tio n s  b y  m ask in g  th e  n eg a tiv e  c h a rg es  o f  th e  fiber, an d  th e  d y e  u p tak e  is 

th e re fo re  in c reased . H o w ev er, h ig h  e le c tro ly te  co n cen tra tio n  o f  b o th  so d iu m  ch lo rid e  

an d  so d iu m  su lfa te  in  d y eb a th  d isch a rg es  a re  u n d e s ira b le , as  in c rea se  sa lin ity  in  riv e rs  

u p se ts  th e  d e lica te  b a lan ce  o f  aq u a tic  flo ra  an d  fa u n a  (1). S o d iu m  ch lo rid e  is a 

c o m m o n ly  u sed  e lec tro ly te , b u t th e  a lte rn a tiv e  so d iu m  su lfa te  is even  m o re  su sp ec t 

s in c e  it a ttack s  co n c re te  p ip es  an d  a lso  h as  b een  asso c ia ted  w ith  an  in c rease  in  to ta l 

a c id ity  o f  stream s, lak es  and  riv ers  (1,4). S in ce  th e  en v iro n m en ta l issue  h as  been  

in c rea s in g ly  linked  to  in te rn a tio n a l trad e , p ro d u ce rs  a re  in ev itab ly  ro rced  to  sea rch  fo r 

en v iro n m en ta lly  fr ien d ly  p ro cesses. T o  im p ro v e  an  e ffic ien cy  o f  d y e  u p ta k e  o f  

c e llu lo s ic  fibers, o n e  m a y  c o n s id e r in to  th re e  m a in  areas; u p g rad in g  th e  d y e in g  

m ach in e ry , se lec tin g  th e  d y estu ffs  h av in g  d is tin c t p ro p e rtie s  su ch  as  h ig h  d eg ree  o f  

fix a tio n  an d  low  am o u n t o f  sa lt co n su m p tio n  an d  f in a lly  m o d ify in g  th e  ce llu lo s ic  

fib e rs . F o cu s in g  on  th e  la tte r, th e  m o d if ic a tio n  o f  c e llu lo se  to  im p ro v e  d y eab ility  is 

a n o th e r  in te res tin g  ap p ro ach  in  o rd e r to  d y e  m o d ifie d  fib e rs  w ith o u t th e  req u irem en t o f  

au x ilia rie s .

T h e  p u rp o se  o f  th is  th es is  is  to  c o m b in e  d y e a b ility  m o d ifica tio n  and  

p rep a ra tio n  p ro cesses. T h ere fo re , th e  a u th o r  is  to  in v e s tig a te  th e  co ap p lica tio n  o f  

d y eab ility  m o d ify in g  ag en ts  and  h y d ro g en  p e ro x id e  b leach in g  ag en t to  sco u red  co tto n  

fab ric  d u rin g  p rep a ra tio n  p rocess in  th e  p re sen ce  o f  so d iu m  h y d ro x id e . F irs tiy , th e  

m o d ify in g  ag en t w ill be  sy n th esized  in o u r  lab o ra to ry . C h a rac te riz a tio n  o f  th is  

c o m p o u n d  w ill be  ca rried  o u t u sin g  n u c le a r  m ag n e tic  re so n a n c e  te ch n iq u e  (N M R ) and  

e lem en ta l ana lysis . S eco n d ly , th e  o b ta in ed  m o d ify in g  ag en t w ill b e  u sed  to  m o d ify  

c o tto n  fab ric  in  th e  b leach in g  bath . T h en , th e  m o d ified  fab ric  w ill be  d y ed  u sin g  

co m m erc ia l reac tiv e  dyes w ith o u t th e  ad d itio n  o f  sa lts . T h e  d y e in g  p ro p e rtie s  in c lu d in g  

c o lo u r  s tren g th , th e  d eg ree  o f  dye  fix a tio n  an d  c o lo r fas tn ess  to  lig h t w ill be  ev a lu a ted
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and compared to those obtained from the dyeing of unmodified fabric under salt
dyeing condition.
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