
CHAPTER 3

M E T H O D O L O G Y

3.1  T h e  s e le c te d  r a w  w a te r  s o u rc e s  a n d  w a te r w o r k s

T w o  sm a ll w a te rw o rk s  u s in g  ra w  w a te r  fo rm  A u n g -K e a w  a n d  M a e -H ia  
re se rv o irs  w e re  se le c te d  as  th e  so u rc e s  o f  w a te r  sam p les  o v e r  th e  e n tire  p e r io d  o f  
รณd y  w h ic h  w e re  a p p ro x im a te ly  b e tw e e n  O c t 2 0 0 2  an d  F e b  2 0 0 3 . A u n g -K e a w  
re se rv o ir  a s  sh o w n  in  F ig u re  3.1 is  c u rre n tly  se rv in g  as  a  m a jo r  ra w  w a te r  su p p ly  
so u rce  fo r  C h ia n g  M a i u n iv e rs ity  w a te rw o rk  a t m a in  cam p u s  (H a u y -K e a w  c a m p u s) , 
w h e re a s  M a e -H ia  re se rv o ir  as  il lu s tra te d  in  F ig u re  3 .2  is p re se n tly  u ti l iz e d  as  a  so u rc e  
o f  ra w  w a te r  su p p ly  fo r C h ia n g  M a i u n iv e rs ity  w a te rw o rk  a t n e w  c a m p u s  (M a e -H ia  
c a m p u s), w h ic h  is lo c a te d  a p p ro x im a te ly  4  k ilo m e te rs  fa r  fo rm  H a u y -K e a w  cam p u s.

3 .2  T h e  s tu d y  in  a c tu a l  p l a n t  w a te r w o r k s

T h e  a im  o f  th is  p a r t  w a s  to  d e te rm in e  T H M F P  in  ra w  w a te r  a n d  in  w a te r  
su p p ly  p ro d u c e d  fro m  th e  a ^ a l  p la n t w a te rw o rk s  in c lu d in g  c h a ra c te r is tic s  o f  raw  
w a te r  in  b o th  A u n g -K e a w  an d  M a e -H ia  re se rv o irs . T h e  w a te r  s a m p lin g  p o in ts  fro m  
th e  a c m a l p la n ts  o f  se le c te d  w a te rw o rk s  a s  m e n tio n e d  in  se c tio n  3.1 a n d  an a ly tic a l 
p a ra m e te rs  in  th is  รณd y  w ere  illu s tra te d  as  sh o w n  in  F ig u re  3 .3 .

3 .3  T h e  s tu d y  in  J a r - T e s t  e x p e r im e n ts

3 .3 .1  S a m p le s  a n d  a n a ly t ic a l  p a r a m e t e r s  in  J a r - T e s t  e x p e r im e n ts

G e n e ra lly , p ro p e r  p H  a n d  c o a g u la n t d o sa g e  re q u ire d  fo r c o a g u la tio n  o f  
p a r t ic u la r  w a te r  a re  o b ta in e d  fro m  Ja r-T e s t  ex p e rim en ts . T h e  J a r-T e s t  p ro c e d u re  
in c lu d in g  ty p e s  o f  w a te r  sam p le s  a n d  a n a ly tic a l p a ra m e te rs  in  th is  s tu d y  are 
d e m o n s tra te d  in  F ig u re  3.4.
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a) A u n g -K e a w  re se rv o ir

b) A u n g -K e a w  w a te rw o rk

F ig u r e  3.1 A u n g -K e a w  R e se rv o ir  an d  w a te rw o rk  in  C h ian g  M ai U n iv e rs ity  m a in  
cam p u s. (H o u y -K e a w  cam p u s)
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c) M a e -H ia  re se rv o ir

d) M a e -H ia  w a te rw o rk

F ig u r e  3 .2  M a e -H ia  R ese rv o ir  an d  w a te rw o rk  in  C h ian g  M ai U n iv e rs ity  
n ew  cam p u s  (M a e -H ia  cam p u s)
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A

R e m a r k s :

1 an d 2

T o  D is tr ib u tio n  S y stem

T H M F P
T h e  sa m p lin g  p o in ts  

T T H M v - T TH M o

F ig u r e  3 .3  W a te r  sa m p lin g  p o in ts  and  a n a ly tic a l p a ra m e te rs  in  th e  ac tu a l p la n t w a te rw o rk s



F ig u r e  3 .4  T h e  J a r-T e s t p ro c e d u re , ty p e s  o f  w a te r  sa m p le s  a n d  a n a ly tic a l p a ra m e te rs  in  Ja r-T e s t  e x p e rim e n ts
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3 .3 .2  T h e  J a r - T e s t  C o n d i t io n s

T h e  ja r - te s t  e x p e rim e n ts  w ere  c a rr ie d  o u t u n d e r  th e  c o n d itio n s  o f  d iffe ren t 
PAC1 d o sa g e s  a n d  v a r io u s  c o n tro lle d  p H  as d e p ic te d  in  T a b le  3 .1 .

T a b le  3 .1  T h e  e x p e r im e n ta l ja r - te s t  c o n d itio n s

C o a g u la n t C o a g u la n t d o sag e  
(m g /L )

C o n tro lle d  p H

PAC1 (p o ly  a lu m in u m  c h lo rid e ) 0 , 0 .5 , 0 .8 , 1, 3 an d  5 6 ,7 ,8 ,9  an d  10

3 .3 .3  C o a g u la n t

L iq u id  PAC1 (P o ly a lu m in u m  c h lo r id e )  w a s  s e rv e d  as  c o a g u la n t in  th e  
e x p e rim e n ts . T h e  p ro p e r tie s  o f  PAC1 u se d  in  th is  รณd y  w e re  b r ie f ly  d e sc rib e d  as 
fo llo w s:

C o d e  n a m e  ะ PAC1
A p p e a ra n c e  ะ L iq u id
AI2 O3 ะ 1 0 -11%
p H  ะ 3.5-5 (at 1%  Wt/V)
S p e c if ic  g ra v ity  : 1 .256

3 .4  A n a l i ty c a l  M e th o d s  a n d  I n s t r u m e n t s

3.4.1 pH

The pH was directly measured by Horiba pH-meter, Model D-13E with an
accuracy of ± 0.01. The pH meter was calibrated daily with buffer solution at pH 4.00
and 7.00.
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3 .4 .2  T u r b i d i t y

T u rb id i ty  w a s  d ire c t m e a su re d  b y  u s in g  H A C H , 2 1 0 0  T u rb id ity  M ete r.

3 .4 .3  A lk a l in i ty

A lk a lin ity  w a s  d e te rm in e d  in  a c c o rd a n ce  w ith  s ta n d a rd  m e th o d  2320 , 
sec tio n  2 3 2 0 B , T itra tio n  M e th o d .

3 .4 .4  U V -2 5 4

U V -2 5 4  w a s  m e a su re d  in  a c c o rd a n ce  w ith  s ta n d a rd  m e th o d  591 OB, 
U ltra v io le t a b so rp tio n  M e th o d . T h e  sam p le s  w ere  f ilte re d  th ro u g h  a  p re w a sh e d  0 .45 
p m  c e llu lo se  a c e ta te  m e m b ra n e  p r io r  to  m e a su re m e n t (A p p e n d ix ) .

3 .4 .5  T O C  a n d  D O C

T O C  a n d  D O C  w ere  a n a ly z e d  in  a c c o rd a n c e  w ith  s ta n d a rd  m e th o d  5 310 , 
T o ta l O rg a n ic  C a rb o n  (T O C ) an d  sec tio n  5 3 10C , P e rsu lfa te -U ltra v io le t  O x id a tio n  
M e th o d . W a te r  sa m p le s  w e re  f ilte re d  th ro u g h  g la s s - f ib e r  f i l te r  o f  n o m in a l p o re  s ize  
(1 .2  p m ) p r io r  to  T O C  a n a ly s is . W ith  re ffe re n c e  to  D O C  d e te rm in a tio n  w a te r  sam p les  
w e re  f ilte re d  th ro u g h  a  p re w a sh e d  0 .45  p m  c e llu lo se d  a c e ta te  m e m b ra n e  b e fo re  
an a ly sis .

3 .4 .6  T r ih a lo m e th a n e s

T rih a lo m e th a n s  sp ec ie s  su ch  as  ch lo ro fo rm , d ic h lo ro b ro m o fo rm , 
d ib ro m o c h lo ro fo rm  a n d  b ro m o fo rm  w ere  d e te rm in e d  in  a c c o rd a n c e  w ith  s tan d a rd  
m e th o d  5 7 1 0  a n d  6 2 3 2 B , F o rm a tio n  o f  T rih a lo m e th a n e  a n d  O th e r  D is in fe c tio n  B y- 
P ro d u c ts  a n d  L iq u id -L iq u id  E x tra c tio n  G as C h ro m a to g ra p h y  M e th o d  (A p p e n d ix  A ).

T h e  su m m a ry  o f  a n a ly tic a l m e th o d s  a n d  in s tru m e n ts  u se d  in  th is  s tu d y  
w e re  p re se n te d  in  T a b le  3 .2 .



Table 3.2 Analytical methods and instrum ents
P a ra m e te r A n a ly tic a l M e th o d S ta n d a rd A n a ly tic a l  In s tru m e n ts

p H D ire c te d  m e a su re m e n t - H o rib a  p H -m e te r , M o d e l D -1 3 E
T u rb id ity D ire c te d  m e a su re m e n t - H A C H , 2 1 0 0  T u rb id ity  M e te r
A lk a lin ity T rita t io n  M e th o d S ta n d a rd  m e th o d  2 3 2 0 B -
U V -2 5 4 U ltra v io le t  A b so rp tio n  M e th o d S ta n d a rd  m e th o d  591 OB P e rk in -E lm e r  M o d e l L a m b d a  2 5 , 

U V /V IS  sp e c tro m e te r
T O C P e rsu lfa te -U ltra v io le t  O x id a tio n  M e th o d S ta n d a rd  m e th o d  5 3 IOC O .I. a n a ly tic a l 1010  T O C  

a n a ly z e r
D O C P e rsu lfa te -U ltra v io le t  O x id a tio n  M e th o d S ta n d a rd  m e th o d  5 3 IO C O .I. a n a ly tic a l 1010  T O C  

a n a ly z e r
F re e  c h lo r in e  
re s id u a l

C o lo r im e tr ic  M e th o d S ta n d a rd  m e th o d  4500-C 1  G P e rk in -E lm e r  M o d e l L a m b d a  25 , 
U V /V IS  sp e c tro m e te r

T T H M o F o rm a tio n  o f  T r ih a lo m e th a n e  a n d  O th e r  
D is in fe c tio n  B y -P ro d u c ts  a n d  L iq u id -L iq u id  
E x ra c tio n  G a s  C h ro m a to g ra p h y  m e th o d

S ta n d a rd  m e th o d  5 7 1 0  a n d  
6 2 3 2 B

A g ile n t 6 8 9 0  S e rie s  G as  
C h ro m a to g ra p h y  w ith  E C D  
d e te c to r

T T H M t F o rm a tio n  o f  T r ih a lo m e th a n e  a n d  O th e r  
D is in fe c tio n  B y -P ro d u c ts  a n d  L iq u id -L iq u id  
E x ra c tio n  G as  C h ro m a to g ra p h y  m e th o d

S ta n d a rd  m e th o d  5 7 1 0  an d  
6 2 3 2 B

A g ile n t 6 8 9 0  S e rie s  G as  
C h ro m a to g ra p h y  w ith  E C D  
d e te c to r
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