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Abstract PlackettBuman (P-B) design and Central Can posite Design (CCD) were applied © optin ze 6 facbrs for the biosorption of Ph%* by ciron
peel The P-B design and its bllow ng statstical analyss ndicate that the pH, mnitialPh( IT) concentration and adsotbent dosage were the 3 key factors
sinificantly infliencing Ph** ranoval Considering biosorption as the response objective a quad ratic model was obtained by CCD for the 3 facbrs by
analysis of response surface optin zation At the optinal biosorption conditins i e pH 5. 4, mitialPb** concentration 265. 86mg L~ ! and adsorb ent
dosage 2 56 & 17!, thePb* ramoval achieved92 4% or96. 0lmg ¢~ '. C iron peeldoes not need any chem icalpre-treament and the effect & better
than m ost other natural bosotbents In this study, the results shov that citon peelbisobent is a poten tial environm entally-friend ly m aterial w hich can be
applied nwastevater treamentw ith bw cost
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1 P-B CCD ,
Table1 Range of diferent faciors nvestigated by the P-B design
- +
( ) (=) (+) L L S
2
o H 28 12 Y= B+ D2 BX+ BT+ DD BXX,  (4)
X, PR (mg L™ 200 400 =1 =1 =l
X, (C) 20 ) Y BB B
X, (g L7h 2 6 ,Bij , X
Xs (h) 1 2 ( 4).
X (tmin ") 100 200
2
X7X8X‘)XIOXI] - -
3 (Results)
25 fhAcsE it
31 PBEZBikitE RS M7
CCD ( R esponse Surface
P-B 2X,~X,
M ethodo bgy, RM) (Myersetal, 2003)
6 , X7 ~Xn 5
2
‘Desgn Expert 2
2
’ 3
. PB (3.
2 P-B
Table2 P-B experinental design and response vales
Xl XZ X} X4 XS X6 X7 XS X9 XIO Xll
1 1 -1 1 1 1 -1 -1 -1 1 -1 1 72 17%
2 1 1 -1 1 1 1 -1 -1 -1 1 -1 62 03%
3 1 1 -1 -1 -1 1 -1 1 1 -1 1 67 48%
4 -1 -1 1 -1 1 1 -1 1 1 1 -1 69 43%
5 -1 1 1 1 -1 -1 -1 1 -1 1 1 51 52%
6 1 1 1 -1 -1 -1 1 -1 1 1 -1 67 58%
7 -1 1 1 -1 1 1 1 -1 -1 -1 1 57 15%
8 -1 1 -1 1 1 -1 1 1 1 -1 -1 51 98%
9 1 -1 1 1 -1 1 1 1 -1 -1 -1 71 3%
10 -1 -1 -1 -1 -1 -1 -1 -1 - -1 -1 69 25%
11 -1 -1 -1 1 -1 1 1 -1 1 1 1 65 23%
12 1 -1 -1 -1 1 -1 1 1 -1 1 1 75 31%
3 Xo(pH )
Table 3 Partial regresion coefficients and analyses of ther 4.28 E(x|) -8 57 X,
significance
E(X,;) ’ i ’
@. 04 , X
X, 4. 28 8 57 32 8% ; X, 32 8270,
X, -5 42 - 10. 84 52 56k
X, 0. 60 1. 20 0 6% - X3 Xs Xe X7 X5 Xo X1o Xy ,
Xy -2 66 -5 31 12 63% 3 ,
Xs -0 36 -073 Q0 24% - 24
X 0. 41 0. 82 0 30% - Xo(fl ) Xo (Pb ) X )
X, -027 -0 54 0 1% - R 32 8%
s S03 - L0s 0 49 - 52.56% 12 6%: :
X, -0 23 -0 34 Q 052 -
Xy 0. 14 0. 28 0 03%% -
X, 023 -0 46 Q 0976 - 3
2
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P lacket+Bum an , ; R =
30°C 1 5h 150  0.9801, : AdjR’ =
tmin , 5 X7 Xs Xo X X1y 0. 9726, 97 26%
(Q13% Q4% Q0 05% ; CV L 9%, PB
0.03% Q 090 ) ; (Adeq precison)
: ) 4 0 )
Y= 65 04+ 4 28— 5 426, 2 66, (5) 33 131
soi= (X1-5)/% xa= (X2- 300) /100 x4 = 32 CCDRABIT 45 R Hvw Bl 404
Xi=4)2 Y X1 X2 Aa pH 321 CCDLfhitit 4%
Ph . 3 :
, Prob (P) > F - 1682 -101 +1 682
< 0.0001(¢ Prob(P)>F’> < Q 05 ), 4 5
.
4
Tablk 4 Range of different factors investigated with CCD design
)
-1 682 -1 0 1 + 1 682
X, pH 1 64 300 5. 00 7 00 8 36
X, Ph2* (mg L~ ‘) 215 91 250 00 300 350 00 384 ©
Xy (g];‘) 1 66 2 00 2. 50 3 00 3%
5
Table 5 CCD design and response valies
A B C X, X,/(mg LY X, /(gL Y
1 - 1. 682 0. 000 Q 000 1. 64 300 00 2 50 57 07%
2 1. 000 1. 000 1 000 7. 00 350 00 3 00 66 03%
3 1. 000 1. 000 -1 000 7. 00 250 00 2 00 78 36%
4 0. 000 1. 682 Q 000 5. 00 215 91 2 50 86 8%
5 0. 000 0. 000 Q 000 5. 00 300 00 2 50 86 12%
6 - 1. 000 1. 000 -1 000 3. 00 250 00 2 00 71 4%
7 0. 000 1. 682 Q 000 5. 00 384 09 2 50 54 2%
8 0. 000 0. 000 Q 000 5. 00 300 00 2 50 88 28%
9 1. 682 0. 000 Q 000 8 36 300 00 2 50 T3 A%
10 - 1. 000 1. 000 1 000 3. 00 350 00 3 00 54 0%
11 0. 000 0. 000 Q 000 5. 00 300 00 2 50 89 28%
12 0. 000 0. 000 Q 000 5. 00 300 00 2 50 88 15%
13 - 1. 000 1. 000 -1 000 3. 00 350 00 2 00 48 13%
14 1. 000 1. 000 -1 000 7. 00 350 00 2 00 63 2%
15 - 1L 000 1. 000 L 000 3. 00 250 00 3 00 73 12%
16 0. 000 0. 000 Q 000 5. 00 300 00 2 50 88 75%
17 0. 000 0. 000 Q 000 5. 00 300 00 2 50 88 9%
18 1. 000 1. 000 L 000 7. 00 250 00 3 00 78 12%
19 0. 000 0. 000 1 682 5. 00 300 00 334 78 45%
20 0. 000 0. 000 -1 68 5. 00 300 00 1 66 63 27%
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H P X1 X3 X (XX,
Y= 88 25+ 4 74 - 9 21B+ 2 19C + 2 OMB - 322 WA AL 12 3
0.961C + O 69BC — 8 264°— 6 40B° — 6 47C°  (6) (6) .
A= (X1-5)/2 B= (X,-300) /50 C= 1 pH
Xi=25/035 Y Ph™* :A B C Pb” :
pH  PE° N U :
i F 20Q 79 Prob(P ) > F < Q 0001, (Muralidhar et al, 2001).  H
Prob(P ) > F Q 3586 ; (3~ 4), Pb’
R> = Q 9945, ; pH 5~ 6 Ph’
99. 41% P \ ; pH .
.V L 86%, , , o (5
: b’ ~6), P
X1 X2 Xy .
Pb** i fi K
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Fig 1 Surfice and contour plots for the effect of H and mitial con centraton on PE* rem oval
2 Pb** pH
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? ’ ) 2 Sg. L_l
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Fig. 2 Surface and contour plots for the effect of pH and adsorbent dosage on Pb’>* removal
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Surface and contour plots for the effect of adsorbent dosage and initial concentration on Pb>* removal
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( —COOH, —OH ),

’ ’
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(M eena et al, 2008)
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5 (Conclisbns)

1) PB : H
Pb2+

2+

6 , il Pb

32.8% 52 56% 12 63%.

2) o S B U
Pbh* ; pH
Pb” . Pb”
H
3) 3D . M
i5 ,PH 260~ 270 mg L™,
250 L' 90%
4)
S ¢ B U
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