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Ao AE AR, AAEYL, 43S 3o AS o] EdH(zeolitization) 1S E3] Al
FE o] H3FHAE Axstarat grh(Jamshid ef al 2016).

2. 48 2 APAE
21 B¢F&ZA Ax £ ETA AA

T3 ETASE &3 o= Agsr] g 5524 A4, Adse1 2 A3sE a4
2 dAguE 8 TFEZ o] Fojdy. BE HIFH

dl =9 (Roll mil)& ©]&3t] A4 1~dmmaA7|E Z=E T4 2
st e TuEH FAAES AAG] 8 SR FYet] 0CT=E 7Mdd 5, 4
wise-dropl. 2 T3t pHE 40]st=2 ZAsta, 180T Al
AAE BLMREES SHTE AEH F 40T 2% 12435 Axdn gds Az
Az P AFEN 1= T FH(weight ratio)E 7|To 2 sl 2

Au g 39t £38]¢ AR L Mixture Analysis EAH S 2839t H22 o=
e o o)A -4 G uke-H (alkaline-hydrothermal treatment method)& AF-&3te] AL dfo]
(zeolitization) A Z1th(Jamshid et al 2016). 1M NaOH ¢Zg] €99 (NaOH 8g¥ =H4 200ml<
E3h)E 30g9 EFE(EHAX+aEEY2+A 3]0 FYJ3 F Teflon-metal gasket Vesselo] E3TF
¥ Rotatory evaluation ovenoll ¥Eth 120C 9 %A HAI7HES s & HEH o7 A2t
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27 g2 & & Alxd EdEFHA ETA AA 3= Hrishr] 93 2de & &4
1000mls 7k A5l Fele wE71E AREstTh WES7] Shitels gAY fES WAEH
A&NA 5~10mm A71E 7Hz AZS AFEsE o, 18ml/mine] fF&o® A4 AdS AAsS
th B Ao AFE¥ ETA (>99%, Sigma-Aldrich) R4 ETAS X Ho] Az

w CODE #3334 %74(DR2800 spectrophotometer, HACH)S AF-&3}o] =43} t}.
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2.2 Mixture Analysis £ 4]

Mixture analysis= &89 7497 B & AR ‘i%tETOH Toleh dEFE A,
HSHTE WA= HA o ERHES FAACE At W oltH(EreTech, 2005). FE°
ETAE AAs= HA9 888 2 53EFA 9 Mixture ana1y31s—4 T4 A A factor) = #H A A,
nzsY L, A3 24 3 24z vhe EE Az HEFAA dste] ETAS
AASE=S AT 2 Ao 35 B4 AgAdAl= Simple central designg A&l on Ay
2 A Aol FAA 4S8 Minitab 16 software(Minitab Inc, USA)E AF&-3F9 k. =9 2z
of w2 A A (Design of Experiment, DOE)2} DOE°l ¢ola] AR ¥ Zgo wzl Alzd E35x
A& A&3ste] ETAAA A3 2345 3 1o Yepdigdeh s3s2 489 a4 x(H734),
xMAnzEEY 1), x£A3])e] A B ot

frt
{0
ool
_(::L
32,
o
A

3. 28

N¢

HAo ETA AA 288 2t B35 A4E A x37] 98] mixture analysisE o] &3te] H &
ZA8E AFE35FA Y. Design of experiment (DOE)] & AAw Zgho] weg} Alzd E3gzt
Ag AL&ste] HAAg =52 ETAE AlASE Ad€S Ao, COD AlAZES 3% 1o Y
Pt A wE7E ol&3 53 AFES T =¥ A3 vdsiA =& COD AALE
< 471 s e EFrY, A, Absk g, Absieladls 9 Aksbd s 5o Aol 3T E<

= AA(CW)Y FY o] =kt run order 6, 8, 9, and 10).
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X 1. Mixtures analysisg H &3St ETA MAHE S&5aH E&=Mu &&= A3

Aun Mixture composition by coded factor Response variables
_ - Experimental Predicted RE

Ord a4AM 2Ll x

rder | x/(H| s CW) XALZ2 i , BFS) XA ‘IEI, BA) HE/) of CODg) of COD

1 0 1 0 185 16.1

2 0 0.5 0.5 28.1 32.2

3 0 0 1 6.2 4.2

4 1 0 0 60.9 62.5

5 0.167 0.667 0.167 46.1 48.9

6 0.5 0 0.5 59.1 63.6

7 0.167 0.167 0.667 40.5 429

8 0.667 0.167 0.167 85.6 74.8

9 0.5 0.5 0 724 70.5

10 0.333 0.333 0.333 68.7 64.7
v RE, Removal efficiency 2 COD, Chemical oxygen demand
ag 2+ A2 g2 ExARd 12 COD AARLe] BAE AZgtste] 514 E(contour
plot) ¥ 3D =8 %% e lo, ZE Ay mixture analysis® 53 942 A3E vy o
2 =243t a9tk Aol COD AALES 47 AAME CWxel JFol FEHoz eht
], mepA] dAwrA o ® FadEe] Wakol »Jrz FREge R AeHA Aok F, BI}FEA] F
AT T CWe o] =& o CODe AATEE =0+ S & 5 At ol¢ & 43}
B oA AW vhel ol CWE BEFAA PAARoR WEA EgEolcl an, EE dw
BFSY BA®] ¢Ht} ofof gthe= Aol o)
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Mixture Contour Plot of RE(%) Mixture Surface Plot of RE(%)
(component amounts) {component amounis)

ElE)

(a) Contour plot of CW/BFS/BA composite for COD removal efficiency (b) 3D plot of VW/BFS/BA composite for COD removal efficiency

a3 2 S1MEQ 3DE o/ BF Ef=Mulo E COD MAHEE A

Response optimizationg AF&3}e] H Ao #HS =& A= 29 30 Heldden, A3dS
i TEd Y T¥xdHe= Z=s) 2 CW:BFS:BA = 0.6556:0.2525:0.0919 = YEFY
AA 100 wt% 9 & A oA CWE 65.56wt%, BFS+= 25.25wt% 18] 11 BA+ 9.19wt% &

EFAAH E Gt BEFFHAE Axetd 7MY =& COD AAEES 7HE = U

AN o
I o

rlo

: 1 [1.6F5 BA

Fos okl o sy il
ur N 3 N
0.72649 | 5y, 0.0 0.0 0.0
] ]
Composite —\\\
Desirahility
0.72649

RE(%)
Maximum
y = 75.3843
d = 0.72649

a8 3. = AH ™ol E=gtx=Mu|E AESH Optimizaion Curve
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