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Adsorbat Time(min)

e Conc. 10 20 30 40 50 60 70 80
4*10” | 0.881] 0.575| 0.418| 0.402| 0.321| 0.311| 0.309| 0.308
2*10" | 0.402 | 0.335| 0.246 | 0.192| 0.158| 0.158| 0.151| 0.146
1*10”° | 0.196 | 0.144| 0.114| 0.105| 0.104| 0.105| 0.093| 0.090

J> Wbl (140.1gm.g ) e g i) e Adlida 380 3 Aial) (aluatial ad 3(V)J 52>

Adsorbate Time(min)

Conc. 10 20 30 40 50 60 70 80
4*10” | 0.994 | 0.893 0.841| 0.789 | 0.741| 0.666 | 0.648 | 0.646
2*10" | 0.583 | 0.522 0.411 | 0.371| 0.344 | 0.344 | 0.341 | 0.338
1*10° | 0.171| 0.143 0.121| 0.117| 0.114| 0.114| 0.109 | 0.103

8D il a8 aaaiad 5 2%107°M e 385 deadl o edlel o sandl (e Jaadlid
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Adsorbents Time(min)
Weight 10 20 30 40 50 60 70 80
0.002 0.701 | 0.666 | 0.603 | 0.556 | 0.528 | 0.525 | 0.526 | 0.521
0.05 0.571 | 0.443 | 0.312 | 0.254 | 0.202 | 0.198 | 0.187 | 0.185
0.1 0.402 | 0.335 | 0.246 | 0.192 | 0.158 | 0.158 | 0.151 | 0.146
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Adsorbents Time(min)
Weight 10 20 30 40 50 60 70 80
0.002 0.738 | 0.731 | 0.723 | 0.711 | 0.709 | 0.707 | 0.706 | 0.702
0.05 0.712 | 0.689 | 0.562 | 0.454 | 0.333 | 0.331 | 0.330 | 0.325
0.1 0.583 | 0.522 | 0.411 | 0.371 | 0.344 | 0.344 | 0.341 | 0.338

oW Al I Ja sl 3 5Ll salall (55 52k 3 oy 3 W) ddac de s o aa g a8l
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Time Absorptions
(min) Activated Silica-gel Alumina Kaolin
Carbon

0 0.742 0.742 0.742 0.742
10 0.402 0.583 0.645 0.727
20 0.335 0.522 0.571 0.666
30 0.246 0.411 0.477 0.602
40 0.192 0.371 0.418 0.543
50 0.158 0.344 0.412 0.523
60 0.158 0.344 0.411 0.523
70 0.151 0.341 0.405 0.523
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Caiy 288 3 3lal) salell daplay e 520 5CONCeNtration effect .S Al 6 4u) j0 Wl
ve € & (2000 , Teng &Wang ; Yo« Ve adall) 3 el el o) Al Al
(T Jsan) ) ieY) Lleal s il gial) ol gl e pudliil) A1 ol 5 45kl 5 30 5

Apzaalal LAy a23 5 Aajn el dggiall Aued) o S0 86 : (1) Jeta

;\,n,.\,\hl\
Adsorbents Concentration
Wt=0.1gm 1*10° 1*10™ 2*10™ 3*10™ 4*10™
Activated Carbon 92.1 90.5 89.1 84.4 78.5
Silica-gel 56.7 54.4 52.6 47.8 46.4
Alumina 449 41.0 39.2 36.4 35.6
Kaolin 25.3 20.6 17.4 16.0 125

G il (V) Jsandl cans 35Ol ol dapdey € OS5 S )Y el
asall gl 6 dlle 50 LS cld 065 ) 5ol Ay el Al ) aa g Y L Jea gl
Lol Ay adal A Vol 5 v lg Tab 5wt dlle &l de g sl Il dsayg
s el o5 . (2005, Alhaider;2003, Kopica&Pelech and 2008, Kreem)
U RCR DIV [PERP PV AR T S - S M\ ROV TS IRV I U B
a5 sdandl Al LeaSad Al oAV 53l Y sally Al Jaiall o s )<Y LeShay

 gale Al
AU 4 gial) Audl) s dncaalal) Ay Al :(V) Joa
Adsorbents
pH Solution Activated Carbon Silica-gel Alumina Kaolin
Natural pH(6,54) 89.1 52.6 39.2 174
pH=7 81.1 42.8 26.3 9.0
pH=9 78.5 38.7 23.1 6.0
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Adsorbents %AdS.
283K° 293K° 303K° 313K° 323K°
Activated Carbon 89.1 84.4 78.5 73.0 68.7
Silica-gel 52.6 49.7 45.1 41.4 37.3
Alumina 39.2 38.1 35.9 335 29.8
Kaolin 17.4 16.3 14.9 12.7 10.0
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y=941.4x-3.713 y=1419.x - 6.500
R?=10.939 - R?=0.924 3
Al 1T
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: 45Y) (2000, Teng &Wang;2008, Kreem)oliall (o AS® 5 AG® aff Cusn

AG°=-RTIn K ... (2)

AS°=(AH’-AG®)/T ...(3)

Il 3gms 5 AY) Al ga il il s BV Gl S ad 2 ma s (1) Jsaadls
LAaliaal) 3 Ll

St ga Bl J) gl addy o) 5N ol 6 ad 1(4) Joa

Adsorbents AG AH AS
T K J.mol™ J.mol™ Jmolt.K?
283 82| -496453 72.97
. 203 542 | -4116.84 7337
Activated Carbon 303 367| 327488 -25615.43 73.73
313 269| -2576.25 73.60
323 218| -2094.62 7281
283 1.10 2235.28 24062
203 0.99 24.36 4012
Silica-gel 303 0.82 478.63 | -11731.05 22029
313 0.70 884.77 240.30
323 0.59 1369.56 24055
283 0.64 1011.73 31.23
Alumina 203 061 1169.28 230.70
303 0.56 1435.91 806,79 23056
313 0,50 1769.55 230,65
323 0.42 2282.60 131.29
283 021 3646.93 5457
293 0.19 3970.68 '53.81
Kaolin 303 017 438330 153.40
313 0.14 4996.38 -11797.56 -53.65
323 011 5881.07 5473
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(2003, Kopica&Pelech; 1966,Danils &Berty) ) ¥l Js—tas 3 Ll
35— (AS°AHC,AG®)  dSaaidase Al J)sall (e JS a8 ki g . Desorption
40KJ . mol™ e J8 a5 ALl 4l <3 AHO ad i 3 ¢33kl salal) e Ll
Ay e ile 3 05555l Iyl e e el S5 ) e
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DA e AY) Y a5 3 el 3ol o 48 aa d Freundlich and Langmuir

: OEAa])
Log geq = log K +1/n log Cq ...(4)
Ceq/0eq=1/bQ+C¢¢/Q ...(5)
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log Ceq
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y =0.768x + 4.046
RZ=0.984

log qeq
[ [ [2N] = L

[==]

-4

-2
log Ceq

1 -6
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3 - 4
¥ =0.795x + 2.816 v =0.903x « 3.628
R = 0.993 RZ — o_ggg
= @ B
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to S L
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2 4 6 - -
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log Ceq log Ceq
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- 0.0001 0.00002
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= 0.00001 =
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P_ L ={. |
R*=0.962 0.00002 R=0.990 0.000005
! ! ! 0 r T T 0
0.0015  0.001  0.0005 0 0.0006  0.0004  0.0002 0
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0.0005
@
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y=0.121x + 1E-03 0.0001 R2=0.923 ~ 0.00005
R?=0.952 :
r T T T 0
. . 0
0.003  0.002  0.001 0
0.002 0.001 0
Ceq Ceq
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el el Gkt o Lo Jpamnl 5 A () +) Jsand G Lai

SN g i o g5 il G (Y ) Jsa

Adsorbents R n=1S K R b Lmg Q mgig
Activated | g9, 130 | 11117.31| 09949 | 4761 | 4166.66
Carbon
Silica-gel | 0.9989 112 | 612350| 09808 | 4000| 42007
Alumina | 0.9994 110 | 424619 09607 40.00| 277.77
Kaolin | 0.9964 125 65463| 09757 8.26 | 12106

=N Gl Aad 3ol ) o) Badl Y B apdad AlBle (pad galll DS Gul Hed) il
Laams Y oad) Bl L ool e 2y cpdglSl ol aa g ca (150 36l ol
A8eV) e D Ly Sl mhadl 53 Jiadd) 3ol dagda casy K 2 4 sl el
c ) Y Bl aa o2k IS candin Lili b il ad s Q) el A W ¢ el 4l
G g Aabidall 5 Ll o sall e A all a8 Aiedl 3l el A s Al jo Cyyal g
Pseudo first order (2008, Kreem ¢Y4A% ¢ (o JA3SH 3591 455 yall dalaa
i s equation

Ln (a-x) =Ina— Kt

e 1y aad) 58 5 (a-x) 5 ) o 3 el salall a1 5 5 (@)

Ji A

.. (6)

G diaa In(a-x) dad (p B oy DA ey de judl Gl (K) S5 (T )3nme oo
: (1966, Danils&Berty)aiall (1o o swnall ty/; 48 e L5 K dad Clos (Say

t 1/2:|n2 /K

(7

4alida 3 3la N ga Ao a3l )Y dialll jee g Jolil) Aoy cli ad :(VY) Jgaa

Adsorbents | K (min™) |t (min)
Activated Carbon 0.018 38.5
Silica-gel 0.043 16.1
Alumina 0.015 46.2

Kaolin 0.010 69.3
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Study Effect Nature Adsorbent on Benzidin
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Abstract

This research involves the study of effect nature of the adsorbent in term of
surface and volume of pores and the nature of the surface and the adsorbent ,the results
showed that the efficiency of adsorption of Benzidin adsorbent followed the following
sequence:

Activated Carbon > Silica- gel > Alumina > Kaolin

This research is also showed that activated carbon is better adsorbent compared
with other adsorbents . The equilibrium time of adsorption was found (50-
60)minute.Also the adsorption isotherm according to Freundlich and Langmuir
equations is calculated , Thermodynamic properties (AG°,AH°,AS®)are calculated and
found the adsorption processes are Exothermic .The effect of changing the acidity of
solution is also studied and found that as acidity increased the amount of adsorbate
increased as well as effect of hydrogen bonding was discussed .
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