
C H A R P E R  III
EXPERIMENTAL

Materials and Equipment 
Equipment:

1. C a th e to m e te r
2. S p in n in g  d rop  ten s io m e te r
3. T e rg -O -T o m ete r
4. C o lo rm e tr ic  sp ec tro p h o to m e te r ,C o lo rflex  (H u n te r  L ab)
5. U W V IS  S p ec tro p h o to m ete r
6. C o n ta c t ang le  T este r
7. H igh  P e rfo rm an ce  L iqu id  C h ro m ato g rap h y /E L S D

Materials:
S u rfac tan ts

•  M ethy l E s te r  S u lfo n a te  (M E S ) (88 %  active)
•  A lco h o l E th o x y la te  (99  %  active)

S o lv en ts
•  O il-red -O  so lu b le  dye
•  D ich lo ro m e th an e  (99%  pu rity )
•  Iso p ro p an o l (99%  p u rity )
• E th an o l (9 9 %  purity )
•  D is tilled  w a te r

O th e r C h em ica ls
•  S o d iu m  C h lo rid e  (99%  p urity )
•  M o to r oil
•  C o m m erc ia l d e te rg en t

Fabric
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•  C o tto n
•  P o ly e s te r /c o tto n  b len d  (65 /35 )
•  P o ly es te r

Experimental Procedures
1. Overview of Procedures:

2. Phase Behavior and Microemulsion Formation
2.1 Formation procedure

A  su rfac tan t so lu tio n  is add ed  
to  f la t-b o tto m  tu b e

A d d  m o to r o il a t 
th e  sam e v o lu m e

E q u ilib ra te  in  an  
in c u b a to r  a t 3 0 ° c  
fo r 1 m on th

T h e  m ix tu re  is 
w ell sh ak en  fo r 
3 m in
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2.2 Phase Study
1. A fte r leav in g  1 m o n th , all tu b es are  m easu red  th e  p h a se  h e ig h t o f  each  

p h ases  (w ate r, o il, m id d le  phase) by u s in g  a  c a th e to m e te r
2. D e te rm in e  the  In te rfac ia l T ension  (IF T ), by  u sin g  a  sp in n in g  d ro p  ten s i

om eter.
3. P lo t the  In te rfac ia l T en sio n  (IFT ), as a  fu n c tio n  o f  su rfac tan ts  c o n c e n tra 

tion
3. Detergency Performance
3.1 Preparation

3.1 .1  F abric
F abric  is p re -w ash ed  befo re  so ilin g  to  get rid  o f  co n tam in a te s . T h is 

m e th o d  is fo llo w ed  acco rd in g  to  the A S T M  stan d a rd  g u id e  D 4 2 6 5 -9 8
3 .1 .2  S o iling

T h is  m e th o d  is fo llo w ed  acco rd in g  to  G o e l (1 9 9 8 )‘s m e th o d
a) D isso lv e  0.1 g o f  th e  o il-so lu b le  dye  in to  100 m l o f  th e  m o to r  oil
b ) F ilte r d y ed  oil until c lea r o f  so lids
c) D ilu te  10 m l o f  c lea r d y ed  oil w ith  d ic h lo ro m e th a n e  to  100 m l
d) S oak  th e  fabric  in a  dyed  oil so lu tio n
e) L eave  it 1 m in  and rin se  to  rem ove th e  s tick ed  so lu tio n
f) Lay th e  so iled  fabric  on  a  flat p la te  in  a  h o o d  to  d ry  o v e rn ig h t a t room  

tem p era tu re
g) C u t th e  so iled  fabric  in to  3x4 inch  an d  keep  it in  a  sea led  g la ss  c o n 

ta in e r to  p rev en t an  ev ap o ra tio n
3.2 Laundry'

T h e  so iled  fab ric  is p u t in th e  b u ck e t o f  a  T e rg -O -T o m ete r. T h e  co n d itio n s  is 
set a t 1 lite r  o f  w ash in g  so lu tio n , 20  m in  o f  w ash in g  step , 3 m in  firs t r in se  step , 2 m in  
seco n d  r in se  step , and  3 0 ° c  w ash in g  tem p era tu re .
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S o iled  fabric T e rg -O -to m e te r W ash ed  fabric

3.3 Analysis
3.3.1 D e te rg e n c y  M easu rem en t
a) M easu re  re fle c tan ce  o f  the  u n so iled  fabric  and  so ile d  fab ric  b e fo re  w ash 

ing  v ia  co lo rm e tric  sp ec tro p h o to m e te r
b) A fte r  w ash in g , m easu re  the  p o s t-w ash  so iled  fab ric  v ia  co lo rm e tric  

sp ec tro p h o to m e te r
c) C a lcu la te  th e  p e rcen tag e  o f  d e te rg en cy  w ith  fo llo w in g  e q u a tio n  :

D e te rg en cy  (% ) =  [(A -B )/ (C o-B )] xioo

W here
A , B , an d  C o a re  th e  av e rag e  re flec tan ce  o f  p o s t-w a sh  so iled  fab ric , p re -w a sh  so iled  

fab ric  an d  u n so iled  fab ric , resp ec tiv e ly .
3 .3 .2  O il rem o v a l m easu rem en t

T h is  m e th o d  is fo llo w ed  acco rd in g  to  G oel (1 9 9 8 ) ’ร m e th o d
a) E x trac t a tta ch ed  oil from  p re -w ash  so iled  fabric  by  su b m e rg in g  th e  fabric  

in iso p ro p a n o l o v e rn ig h t a t room  te m p e ra tu re
b ) A fte r w ash in g , su b m erg e  the p o s t-w ash  so iled  fab ric  in  iso p ro p an o l 

o v e rn ig h t a t ro o m  tem p era tu re
c) M easu re  am o u n t o f  b o th  o f  ex trac ted  o il v ia  U V /V IS  S p ec tro p h o to m e te r
d) C a lcu la te  ex trac ted  oil co n cen tra tio n  fro m  the  c a lib ra tio n  cu rv e



22

3.3 .3  E q u ilib riu m  In te rfac ia l T en sio n  M easu rem en t
S p in n in g  d rop  ten sio m ete r is u sed  to  m easu re  In te rfac ia l T en sio n

(IF T )
3 .3 .4  R e s id u e  S u rfac tan ts

H igh  P e rfo rm an ce  L iqu id  C h ro m a to g rap h y  (H P L C /E L S D ) is used  to 
m easu re  the  a m o u n t o f  re s id u e  su rfac tan ts  th a t ad so rb ed  on  th e  fab ric . A fte r  the 
w a sh in g  step  and  tw o  rin ses, th e  so lu tion  in each  step  w as c o lle c te d  fo r th e  analysis 
o f  M E S  an d  A E  co n cen tra tio n s .
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