
CHAPTER III 
EXPERIMENTAL

3.1 Materials

3.1 .1  P o ly m e r C h e m ic a ls
•  P o ly (D ,L -la c tid e -c o -g ly c o lid e ) ((5 0 :5 0 ): la c tid e /g ly co lid e ,

1.13 d L /g  v isco s ity )
•  P o ly  v in y l a lco h o l (P V A ) (M W  3 0 -7 0  k D a)
•  F e rro u s  c h lo r id e  te tra h y d ra te  (9 9 % )
•  F e ric  c h lo r id e  h e x a h y d ra te  (9 9 % )
•  O le ic  ac id  (9 0 % )

3 .1 .2  S o lv en ts
•  A m m o n iu m  h y d ro x id e  (25 w t%  N H 3 in  w ate r)
•  C h lo ro fo rm
•  D e io n ised  w a te r

3.2 Equipments
1. F o u rie r  T ra n sfo rm  In fra red  S p e c tro sc o p y  (F T IR )
2. D y n am ic  lig h t sca tte rin g  (D L S )
3. T ra n sm iss io n  e lec tro n  m ic ro g ra p h  (T E M s)

4. V ib ra tin g  sa m p le  m a g n e to m e te r  (V S M )
5. T h e rm o g ra v im e tr ic  a n a ly s is  (T G A )

3.3 Methodology

3.3.1 F ly d ro p h o b ic  M ag n e tite
T h e  h y d ro p h o b ic  m a g n e tite  w as p re p a re d  by  the  fo llo w in g  p ro ced u re :

24.3  g o f F e C l 3 .6 H 20  an d  12 g  o f  F e C h A F E O  w ere  d isso lv e d  in 50 m l o f  d e io n iz e d  
w a te r  u n d e r  n itro g e n  gas. T h en , 40  m l o f  NH4OH (25%) w ere  ad d e d  a t 7 0 -8 0  °c.
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O le ic  a c id  (O A ) (4 0 % , พ /พ  o f  fo rm ed  m a g n e tite )  w as  ad d ed  d ro p w ise  fo r 10 m in  
an d  h e a te d  for 30  m in . T h e  b lack  lu m p -lik e  gel w as  sep a ra te d  by  m a g n e tic  
d e c a n ta tio n  and  c o o le d  to  tem p e ra tu re  an d  th e n  w ash ed  sev e ra l tim es  w ith  d e io n iz e  
w a te r  an d  ace to n e  to  rem o v e  th e  ex c e ss  o le ic  acid .

3 .3 .2  P re p a ra tio n  o f  P L G A  N a n o p a rtic le s
N a n o sp h e re  c o n ta in in g  S P IO N s w ere  p rep a red  by  d o u b le -e m u ls io n  

te ch n iq u e . In itia lly , th e  d esired  c o n c e n tra tio n  o f  S P IO N s (5 m g /m l) w as d isp e rse d  
in to  1 m l o f  ch lo ro fo rm . T h en  the  a m o u n t o f  P L G A  (5 , 15, 30 , 45 , an d  60  m g ) w as 
d isso lv e d  in  th e  so lu tio n , and  e m u ls if ie d  2 0 0  m ic ro lite rs  o f  d e io n ise d  w a te r  in  th e  
P L G A /S P IO N s/c h lo ro fo rm  so lu tio n  by  so n ific a tio n  on  ice  fo r  1 m in  to  fo rm  a  w a te r-  
in -o il em u ls io n . T h is  in itia l e m u ls io n  w as em u ls if ie d  ag a in  by  ad d in g  6  m l o f  
d e io n ise d  w a te r c o n ta in in g  2% P V A . T h e  re su ltin g  w /o /w  e m u ls io n  w as so n ific a te d  
o n  ice  a g a in  fo r 5 m in  and  s tirred  fo r ~24 h to  a llo w  so lv e n t e v a p o ra tio n  an d  
m ic ro p a rtic le s  fo rm a tio n . T h e  m ic ro p a rtic le s  w ere  iso la ted  by  cen tr ifu g a tio n  at 
15 ,000  rp m  for 30  m in  at 4 °c, w ash ed  fou r tim es in  d e io n ise d  w a te r  to  rem o v e  an y  
acess  P V A  and  S P IO N s, an d  d isp e rsed  in  1 m l o f  d e io n ised  w a te r  in  2 m l c ry o tu b es . 
T h e  P L G A  p a rtic le  th e n  ly o p h iliz ed  for 2 days and  sto red  u n til use.

3 .3 .3  H y d ro p h o b ic  M ag n e tite  N a n o p a rtic le s  C h a ra c te riz a tio n
3 .3 .3 .1 F ou rier T ransform  In frared  S p ec tra  (FTIR)

F T IR  sp ec tra  o f  th e  m ag n e tite  n a n o p a rtic le s  w ere  co lle c te d  on  
a  B ru k e r sp e c tro m e te r. T h e  sam p le  p o w d e rs  w ere  g ro u n d  w ith . K B  r and  c o m p re ss  
in to  a  p e lle t w h o se  sp ec tra  w ere  reco rd . A  d ro p  o f  n ea t O A  w as p laced  o n  th e  
Z n S e  p la te , an d  th e  sp ec tra  w ere  reco rd ed  as a  re fe ren ce .

3 .3 .3 .2  T ran sm ission  E lectron  M icro sco p y  (TEM )
T h e  p a rtic le s  m o rp h o lo g y , s ize  an d  s tru c tu re  o f  O A -c o a te d  

F e 3 Û 4 w e re  d e te rm in e d  by H itach i tra n sm iss io n  e lec tro n  m ic ro sco p y . T h e  a q u e o u s  
d isp e rse d  w as d ro p -c a se  o n to  fo rm v a r-co p p er g rid . T h e  sam p le  w as d ried  p r io r  to  
p la c in g  it in  the  T E M  in s tru m en t fo r an a ly sis .

3 .3 .4  C h a ra c te ris tic  o f  P L G A /S P IO N  p a rtic le s
3 .3 .4 .1  S ize  a n d  Z e ta  P o ten tia l

D y n am ic  ligh t sca tte rin g  w as u sed  fo r s ize  and  su rface  ch a rg e  
m e a su re m e n ts  (M a lv e rn  Z e ta s iz e r  N a n o  S eries). T y p ica lly , a  sam p le  o f  1.5 m l w as
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p lace  in  a  cu v e tte . T h e  m e a su re m e n ts  w ere  p e rfo rm e d  a t 25 °c. T h e  v isc o s ity  and  
re fra c tio n  in d ex  o f  th e  c o n tin u o u s  p h ase  w e re  se t equal to  th o se  sp e c if ic  to  w ater. 
Z e ta  p o te n tia l m e a su re m e n ts  w ere  m ad e  w ith  th e  d isp o sa b le  c a p illa ry  ce ll w ith  a 
v o lu m e  o f  1 m l.

3 .3 .4 .2  M o rp h o lo g y
P artic le  s ize  and  th e  q u a lita tiv e  s ta te  o f  c h a ra c te ris tic s  o f  the 

S P IO N s w ere  s tu d ie d  fro m  tra n sm iss io n  e le c tro n  m ic ro g ra p h s  (T E M , H -7 6 5 0  
H itach i tra n sm iss io n  e lec tro n  m ic ro sco p e ). T h e  c o m p o s ite  p a rtic le s  w ere  d ro p  on  the 
fo rm v a r-c o a te d  c o p p e r  g rid  an d  p lace  to  T E M  m easu rem en t.

3 .3 .4 .3  M a g n e tiza tio n  M easu rem en t
T h e  m a g n e tiz a tio n  o f  e n c a p su la te d  S P IO N s w ill be  m easu red  

b y  v ib ra tin g  sam p le  m a g n e to m e te r  (V S M , L a k e S h o re  7 4 0 4 ) a t ro o m  tem p e ra tu re .
3 .3 .4 .4  M a g n etite  L o a d in g

T h e  a m o u n t o f  S P IO N s in  th e  P L G A  p a rtic le s  w e re  m easu red  
by  th e rm o g ra v im e tr ic  a n a ly s is  (T G A ) T h e  sa m p le  w as p laced  in th e  fu rn ace  o f  
th e rm o g ra v im e tr ic  a n a ly z e r  (D u P o n t, m o d e l T G A  2950) u s in g  an  a lu m in u m  pan  
u n d e r a ir  a t 30 °c to  800 ๐c  w ith  in c re m e n ts  o f  20 ๐c /m in .
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