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Min) | 0.004gm | (0.02)gm | (0.05)gm
0 1.478 1.478 1478
10 1.477 0.691 0.389
20 1.270 0.652 0.372
30 1.241 0.620 0.355
40 1.209 0.588 0.329
50 1.061 0.552 0.322
60 1.055 0.545 0.311
70 1.048 0.542 0.311
80 1.045 0.542 0.310

s O s ) dsasll ey duadl o) Ly sl (e s
salaic] 5 L 3ag 488 (V+)
) e sl il Ly
Adsorption

e b Ball Y e SN S G sl il us
Lsie (22) s)ba dap ey (2x107°M —1x10°M) oozl
(0.05gm ) alatinlys Sl odgd dpnglall dpcaslall Al ie
DL e slaeVU el Al il Cusay, skl 3ol e
Voo R (S SN/ sreall salall 585 ) = 31l dysiall dal)
(&) sl LRV

Effect of Concentration on

S5 Lygiall A o Adpalls i il gt (8) Jota
Jaddall PM’.“ ?‘&“‘L.U LJ.‘M a&).ﬁ (22) 3 2.3.1 Ale

Comp. | 1x10°M | 2x10°°M | 4x10°M | 1x10™*M | 2x10™*M
-H 96.7 94.3 94.1 91.6 90.0
0-NO, 935 91.6 91.2 90.2 89.6
m-NO, 95.2 93.3 923 91.1 89.8
p-NO, 94.8 924 92.1 90.5 88.0
0-OH 88.2 86.8 84.8 81.2 79.6
m-OH 91.7 20.4 89.7 84.0 82.4
p-OH 89.0 87.6 85.8 83.1 80.2
0-CH; 92.0 91.8 90.7 88.5 85.9
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(min) | 1x10° 2x10* 4x10™
0 0.154 1.974 3.913
10 0.127 0.392 0.989
20 0.102 0.377 0.892
30 0.095 0.367 0.777
40 0.090 0.355 0.763
50 0.084 LY 0.751
60 0.083 0.340 0.747
70 0.084 0.340 0.747
80 0.076 0.340 0.742
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0-NO, 89.645) | 69.9 64.0
m-NO, 89.852) | 747 72.8
p-NO, 88.0¢4y | 703 66.9
0-OH 79605y | 677 60.5
m-OH 82446 | 75.2 70.4
p-OH 80.2515 | 688 63.1
0-CHs 85947 | 76.2 71.0
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Calculation of  JEdd dSiablagadl Jlsal) clws .3
Thermodynamic Parameter for Adsorption Process -H 952 | 92.8 | 91.2 | 86.8 | 83.6 | 74.6

0-NO, 924 | 920 | 894 | 885 | 87.3 | 851

m-NO, | 943 | 92.3 | 91.9 | 913 | 89.3 | 885
(T ) sbadl Ao slies (10 Keq ) G 2B ooy e p-NO, | 931 | 906 | 90.1 | 89.0 | 888 | 87.0
(Least Squares Method ) (rall Clapall dipla alasinlys
Siaty (-AH /R) bl Bl Jse o n (AH ) o8 Cny
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(Vant Hoff ) asa cusld dalase alasiinly (AH) Jhae¥) (B cava

0-OH 83.7 | 809 | 80.7 | 80.2 | 79.3 | 78.7
m-OH 85.8 | 835 | 823 | 823 | 81.2 | 80.0
p-OH 839 | 816 | 808 | 783 | 78.0 | 78.1
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Comm T K AG AH AS
P (K) J.mol™? Jmol* | Jmoltk?
283 19.99 7035.05 7637
293 12.95 6236.16 76.49
303 10.40 5894.78 75.09
H 313 6.59 -4892.28 -28650.04 -75.90
323 5.10 7435038 7523
333 203 2962.35 7714
283 1227 5882.15 16.12
293 9.02 5334.84 17.44
303 8.45 5365.76 16.76
0-NO, 313 7.70 530805 | 1044571 1641
323 6.92 5182.86 16.29
333 573 ~2817.29 ~16.90
283 16.74 ~6611.0 16.29
293 12.00 ~6041.28 17.68
303 11.44 612151 16.83
m-NO, 313 1058 B11535 | 11e23.06 1631
323 8.35 75693.00 1712
333 772 5647.86 16,74
283 13.67 ~6140.96 1217
293 9.68 5529.72 1384
303 9.18 5567.29 13.26
P-NO, 313 8.17 5464.78 -9585.21 13.16
323 7.98 5558.81 12.46
333 6.71 5260.26 12,98
283 513 73835.16 .32
293 4.26 3507.84 3.36
303 418 3602.37 2.93
0-OH 313 4.05 3617.16 -4492.71 2.79
323 3.84 350846 2.76
333 3.70 3599.12 2.68
283 6.07 423514 5.15
293 5.00 7394632 5.96
303 4.66 3854.28 6.07
m-OH 313 4.66 398148 -5694.17 5.47
323 433 392071 5.49
333 4.02 7384829 554
283 5.22 3882.21 8.65
293 4.45 3629.64 921
303 4.22 375351 8.50
p-OH 313 3.62 23330.91 -633061 29.58
323 3.54 3383.62 012
333 357 3516.07 ~8.45
283 1282 75999.79 32.23
293 6.73 46284 3581
303 6.49 ~4710.79 3436
0-CH3 313 5.97 63205 | 1012316 3351
323 5.35 _4484.65 32.93
333 3.89 3765.24 34.10

Casn LY aalsll CSall Aually JUaBDU) Alls () (AS) ad s
Lol COUR) g gl LTy Aphall clajall (o (agpaa) sadl)

Adbidall QLS )all o leafgn s i saall maalaall
G el Al g Adle i 3ol o (K ) 3 adld) adl L
Bhall e Adle LS )y Ly (Al WLAG )Y Gigas
iy LY Cien we Lldell dlla olagy (Ade 4l AH )
Al Al Ala Jie 5y Lleal Cligaall (amy dgagd A Cany
Gy 5l (0-CHa) sl 8 sy LS Lell) el agus
(0,M,P-OH lrsa b Giany LS Agtanally Ayl digial) DAl

Shall daps salsy 55 (K') af o) 223 (7)) Jsaadl Adaadle (e
chnd) e sedll B2l Base e daay Bhall dan g o<
SR Al Akl ae Gy 13y SHRY) Jelae W)
L ayhall de )

padll e dugyaal bl el of J(AH Ja)lily a8 i
Jse [dsn 5LS 40 e J (AH) ] P92l Ak i Laid)
Sigin Sl (AG ) i geaast e Bhall il leleaas Adaall ol
LSl i)



Fupati= K

Gk e lgle Jseandl &5 ) &) (9) 5 (8)  alsaad) Gans
Lad sl (o 5ladl dlead) bl oo pleS¥s &l zasa
o Lo Jsemall 3 ) &ladll B (25 ) (e JSEY) cps
C s e pmdsadl) (i Gk

Tisad Gukl (e Wgale Jgaand) o Al @il Gt (M) Joa
Al 38 syl o Alaid

Comp. BLA) dalaa n=1/Slope K
(R)

-H 0.9973 1.396 35768.44
0-NO, 0.9991 1.159 188712.20
m-NO, 0.9989 1.259 100207.44
p-NO, 0.9981 1.280 79542.63
0-OH 0.9998 1.233 50839.35
m-OH 0.9982 1.322 36517.41
p-OH 0.9998 1.245 49636.36
0-CHs; 0.9991 1.232 76436.36

isad Gkl (i Lgule Jgaal) ad 3 il G ¢ (3) st
sy
Luhal) 3 clsuall Lo

Comp. "‘“f(‘;{;"‘“ Q :( ni’g /Sg')c’pe bliter/mg)
H 09313 | 7142 | 17502.10
o-NO, | 09743 | 9090 | 17875.01
m-NO, | 08906 | 10416 | 1371516
p-NO, | 09343 | 10416 | 12000.76
0-OH 09334 | 8928 | 5600.35
m-OH | 09472 | 7462 | 1340123
p-OH 09500 | 9345 | 5350.45
o-CH; | 09840 | 9433 | 1060108

DY) 13 L A ua ealy) 0585 e Adlal) LA )

Dye m-NO, p-NO, 0-NO,
K 16.30 13.6 12.2
AH(KJ.mole ™)  -11.22  -9.58 -10.44
AG(Kimole™)  -6.61 -6.14 -5.88
AS (J.mole *K?) -16.29  -12.17  -16.12
Dye m-NO, p-NO, 0-NO,
K 6.07 5.22 5.13
AH(KJ.mole ) -5.69 -6.33 -4.49
AG(Kimole™)  -4.23 -3.88 -3.83
AS (J.mole *.K?) -5.15 -8.65 -2.32

Ao sanay dagrall Glipall Lguadl V) Culd oy G850 e
e Alie Alle Sl 3l e Jo L) a3 (NOp ) sl
1)) 61 (OH) e sanay dua gaall Lgihylas
15 (p-NO, > p-OH ; m-NO, > m-OH ; 0-NO, > 0-OH )
Slamd il £ Ly (AH) 5 (AG )3 adladl Gl adll gy
od¢) Adiad) SlyieY) Aakul 3 Alsdally Qlall Ala iy 4l oo
Lalsyall
) e ayd g5¥) c¥slaa b L LY
the Isotherm Equations on Adsorption
Faudl Laaaal fei¥) EValae e Cpadged pladii)
Caagl @y, ¢ (Langmuir ) k&SI AVl (Freundlich )
Jiy . haid)l asdll sl ae Auhdl) a8 clisall G AL
—1 AaY) Lladl) Bally L Alandl dpalyl) clidal)
Freundlich isotherm:-

Application of

Log Qe =log K+ 1/nlog C
Langmuir isotherm:-
Ceq 1 Ceq

s bQ  Q

D)

VY 8y Ae aly ((aaly/ i) Lol apfisil cli= b

(A ko) Ol e (Ball) siaal) ye dxuall 3855 = Ceq

(Bl salall (0 a2/ azle ) Biieal) dapall LS = Qgq

e pbale ( g2/ pale ) Blall salall SRS (seuaill 2l = Q
- Al sl 52kl e ahe S ied) Lrsal

2le) NV alaall Aladl) B (0-Y) JISEY) (i LS



1.9
1.5 1
£
X
(@]
° 1.1 4
y = 0.8114x + 4.8833
0.7 1 R = 0.9984
03 I I 1 1
-5.52 -5.2 -4.84 -4.36 -3.96
log Ceq
(0'CH3) ;\-i-m-“ @A-\Jé e),ﬁj}g‘(Z) Js&
1.9
1.5
£
<
1.1 o
o
y =0.716x + 4.5535
0.7 A R?=0.9948
0.3 1 . . .
-5.88 -5.34 -5.02 -4.47 -4.09
log Ceq
(-H) daall flaiy b ayfig5al:(3) Jedd)
. *
()
g 16E-06 -
© y =0.014x + 8E-07
R?=0.8675
5.5E-07 T
0.0E+00 5.0E-05 1.0E-04

Ceq

(-H) dasall jlasiy @‘)35‘5}:1\(4) Jsad)



2.5E-06

2.0E-06 1

Ceq/geq

1.5E-06 1

(X4

y =0.0106x + 1E-06
R? =0.9684

1.0E-06 . .

0.0E+00 20E-05 4.0E-05 6.0E-05 80E-05 10E-04 12E-04

Ceq

(O'CHg) M kY @Jﬁj}g\(S) Jedd

Bl G e J il Al Aasl) g ugd el

Ry

e G 5] Ra ol O eSO apfisil Gald il el QI
gl lisall I5aY) dn o Cign 3 A bl Bley) Jale ok
b WS ) aisa
Dye 0-CH; 0-NO, 0-OH -H
Q 9433 9090 89.28 71.42
%Adsorption  92.7 92.4 83.7 95.2

Jele o e Ja My ¢ umpmdll g Gapeall il 13 oo Mg
Oy R ee o aseally viagll Jalall ol 5 bl Ele)
L) e gl 13 Sl 80 S past 8 Al 530 Jalse llin
¢ O Aygiall Al ad ae Layh (b)) oleSY il o Culim
al¥) dgay g U ) GlSHe B 300 Gigaa ddaadle aa

e )Ell ABley) Jale o) dyiaall dyia gyl
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Effect of substituents types on the adsorption of B-naphthol aniline
derivatives over the activated carbon

Ahmed saeed Othman

Department of Chemical Engineering, College of Engineering, Tikrit University, Tikrit, Iraq

Abstract

This study included investigation of the adsorption of a number of azo dyes (-naphthol with aniline and some of its
substations).(H,0-NO,,p-NO, ,m-NO;, 0-CH; , m-OH , 0-OH ,p-OH) and the effect of substitute in the dye on the
percentage ratio of adsorption in addition to the effect of concentration , temperature and pH of the medium.

The adsorption equilibrium constant is determined from the ratio between the adsorbed and the un adsorbed dyes . The
study was conducted at different temperatures with in the range (10-60)C°.

This study showed that the optimum condition of adsorption are, concentration arrange (4*10®° - 1*10™ )M, and pH
range (3.1-3.7) with a best time for reaching equilibrium is (70) min. with a shaking speed (40)rps.

The thermodynamic parameters (AH, AG, and AS) are calculated . The values of (AH)concluded that the process of
adsorption of the dyes on activated carbon is exothermic and physical in nature . The negative values of (AG) show that
the adsorption process of the dyes is spontaneous in most cases. The (AS)values are not affected within the studied
temperature range but are changed with varying the type and position of the substitutions.

The data collected are applied to adsorption isotherm models of Freundlich and Longmuir which show that both models
are correlated satisfactory.

Overall results reveal that the inter and intra molecular hydrogen bonding ,other attracting forces , resonance ,inductive
effect and steric factor have great influence on the adsorption efficiency.
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