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KEY WORD: M IC R O C H IP / CA PILLA RY E L E C T R O P H O R E S IS / S C R E E N -P R IN T E D  C A R B O N  

E L E C T R O D E / A M P E R O M E T R IC  D ETEC TIO N

S A R A W A D E E  K O R S R IS A K U L  : M IC R O C H IP  CA PILLA RY E L E C T R O P H O R E S IS  WITH 

A M P E R O M E T R IC  D E T E C T IO N  FO R  M ETAL ION A N A L Y S IS . T H E S IS  A D V IS O R  : 

A S S O C .P R O F . O R A W O N  C H A IL A PA K U L , P h .D ., T H E S IS  C O A D V IS O R  : L U X S A N A

D U B A S , P h .D ., 1 2 7  p p .

T h is t h e s i s  d e m o n s t r a t e s  th e  fa s t  a n d  s im u lta n e o u s  d e t e c t io n  o f  p r o m in e n t  h e a v y  

m e ta ls  in c lu d in g  le a d ,  c a d m iu m  a n d  c o p p e r  u s in g  a  m ic r o c h ip  c a p illa r y  e le c t r o p h o r e s i s  w ith  

e le c t r o c h e m ic a l  d e t e c t io n .  D ir ec t  a m p e r o m e tr ic  d e t e c t io n  m o d e  for  m ic r o c h ip  c a p illa r y  

e le c t r o p h o r e s is  w a s  s u c c e s s f u l l y  a p p l ie d  to a n a ly t e s ,  th e  h e a v y  m e ta l io n s .  T h e  in f lu e n c e s  

of th e  s e p a r a t io n  v o l t a g e ,  d e t e c t io n  p o te n tia l, c o n c e n tr a t io n  a n d  pH  v a lu e  o f  ru n n in g  b u ffer  

o n  th e  r e s p o n s e  o f  th e  d e t e c t o r  w e r e  c a r e fu lly  in v e s t ig a t e d  a n d  o p t im iz e d . T h e  z o n e  

e le c tr o p h o r e t ic  s e p a r a t io n  o f  le a d , c a d m iu m  a n d  c o p p e r  is l e s s  th a n  3  m in  u s in g  a  M ES  

b u ffer  a n d  L -H istid in e  a s  b a c k g r o u n d  e le c tr o ly te  (pH  7 .0 , 2 5  ทาM), e m p lo y in g  1 .2  kV a s  th e  

s e p a r a t io n  v o l t a g e  a n d  - 0 .8  V a s  th e  d e t e c t io n  p o te n tia l. T h e  d e t e c t io n  lim its for P b 2+1 C d 2+, 

a n d  C u 2 w e r e  1 .7 4 ,  0 .7 3  a n d  0 .1 3  |J,M (S /N  =  3 ) , r e s p e c t iv e ly .  T h e  % R S D  o f  p e a k  cu r ren t  

w a s  <  6  % a n d  th e  % R S D  o f  m ig ra tio n  t im e s  < 2 %  for p r o lo n g  o p e r a t io n . T o  d e m o n s t r a te  th e  

p o ten tia l a n d  fu tu re  ro le  o f  m ic r o c h ip  C E , a  n e w  ro u te  in th e  rea l s a m p l e  a n a ly s is  w a s  

p r e s e n t e d .  T h e  r e s u lt s  o b t a in e d  a llo w  th e  p r o p o s e d  m ic r o c h ip  c a p illa r y  e le c t r o p h o r e s i s -  

E le c tr o c h e m ic a l  d e t e c t io n  a s  a  rea l g a t e w a y  to  m ic r o a n a ly s is  in f o o d s .
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ABBREVIATIONS AND SYMBOLS

i - current (A)
ipa - anodic peak current (A)
ipc - cathodic peak current (A)
Ep - peak potential (V)
Epa - anodic peak potential (V)
Epc - cathodic peak potential (V)
F - Faraday constant (96,484.6 c  equiv'1)
A - area o f electrode (cm2)
D - diffusion coefficient (cm2 ร'1)
V  - kinematic viscosity o f the liquid (cm2 ร ' 1)

น - scan rate (V sec'1)
CO - angular velocity o f the disk (radians per second)
c  - solution concentration (mol dm'3)
ppm - part per million
ppb - part per billion
mL - milliter
pL - microliter
g - gram
pg - microgram
pA - microamp
nA - nanoamp
pm - micrometer
pM - micromolar
nm - nanometer
i.d. - internal diameter
r2 - correlation coefficient
MES - 2-Morpholinoethanesulfonic acid
L-his - (ร)-2-Amiono-3-(4-imidazyl)propionic acid
V - volt
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