
3.1 Fdn~d~~az~n$mdm 

3.1 . I  UV I VIS Spectrophotometer, Unicam 8625 ,England 

3.1.2 Centrifuge, Hettich EBA 3S, Zentrifugen D-7200 Tuttingen. U.S.A 

3.1.3 Shaking water bath. Heto Maxi-Shake, Denmark 

3.1.4 Temperature control, JONATHAN, JTM-96, Japan 

3.1.5 ~ m $ a ~ ~ l f l ,  Waring Conner Laborary Blender, U.S.A 

3.1.6 Lm&4$9 2 i i a r w I i 4  . Mettler Toledo, PB 302, Germany 

3.1.7 LFl<89& 4 ~lll~91i9. Shimaszu .AW 220, Japan 

3.1.8 m ~ r r n ~ i a u ,  Retsch, D-42759 Haan, Germany 

3.1.9 ~ a u f i i ? ,  Memmert, Germany 

3.1.10 amlrul, Fisher Scientific, Isotherm Muffle Furnace, Canada 

3.1 . I  1 wdra"dame$ (pH meter), Hanna, Mauritius 

3.2 '~~'I'ZLFI~LL%'%~$FI%U 

3.2.1 'i47'ZL~i 

I) f i i r a z a i ~ u i ~ ~ j i u 8 f i a u  

1 . I )  Rifafix Yellow 3RN (C.1 Reactive Yellow 145) 

1.2) Rifafix Red 3BN (C.1 Reactive Red 195) 

1.3) Rifafix Navy Blue BF (C.1 Reactive Blue 222) 

A.C Burapa co., LTD, Thailand 

2) HNO,. A.R grade, E. Merck, Germany 

3) NaOH, A.R grade, E. Merck, Germany 

4) KOH, A.R grade. E. Merck. Germany 

3.2.2 '%~IIR%U 
1) f l l U ~ ~ ~ ~ m " u l w ? ~ l U ,  Fluka Chemical, Belgium 

2) fliu ~~azbi1u~u4ju~~~m~uu~1n1uur1u~n~ ~ d ~ m n a h ~ p  
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3.5.1 g r s l s ~ l u 7 ~ ~ u ~ ~ w " n n ~ m ~ ~  L L s z ~ ~ ~ ~ ~ M ~ N Q ~ Q ~ ~ ~ ~ w ~ " Y  (Ararni 

et al.. 2005. pp. 371-376 : Bouberka et al., 2005. pp. 117-124) 

naiui.iiu.iiuignerna'sJ (mg/L) x f i u 1 6 ~ 9 6 s ~ i ~ a z a i a  (L) 
Guimni~gm%u (mglg) = &w~n~a~rn.n"il (g) 

I )  ~unissbssb~rm~ (Langmuir Isotherm) (6~~~arna%ua~ ln is  (.I) W ~ I  25) 

2) a ~ n i ~ d ~ m e 6 5 n  (Freundlich Isotherm) (n'suams%uflunis (4) 1461 

26) 

1 
log qe = log K, + (-) log Ce 

n 

ada C e  = naiua~u~umn4~~~n~caiuda14~awa"sn1rna'sJu (mgli) 

qe = ~ u i ~ a a s f i a ~ n ~ a i ~ ~ ~ n ~ ~ . n ' ~ 1 m ' ~ ~ i ~ ~ n ~ ~ ~ ~ a ~ m a ' s J u  (mg/g) 

K, , n = ~ I R Q ~ ~ U ~ R I U ~ I ~ ~ R . ~ ' ~  

3.5.2 ~rnsn"?uaslani$~nuid?~w%~~p~~~ui~n~ w (Myers, A.L., 2004 ; Iqbal & 

Ashiq, 2006 ; Rattanaphani et al., 2007. pp. 88-96) 

1) n i $ i ~ u a ~ d ~ ~ ~ a a i u % $ ;  (Gibb's free energy) ; AGO (6si~fim4%~ 

sun72 (5) U ~ I  28) 

AGO = -RT In K 






