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Abstract

The kinetics and thermodynamics of the removal of Alzarin yellow and Congo red dyes
from their aqueous solutions using local clay taken from Shoraw region northwest of the
province of Kirkuk - Iraq as well as bentonite and activated charcoal as adsorbents was held,
using UV- visible spectroscopy to follow the adsorption process. The equilibrium time of the
adsorption process was determined and found that it reached a state of equilibrium in a period
of time between 70-50 min, in the case of adsorption of the dyes on the activated charcoal and
bentonite surfaces and 70-60 min, when using the clay. The results indicated that the best
weight of the adsorbent surfaces is (0.1gm). Adsorption was studied in the natural pH of the
basic dyes, as well as in the acidic and neutral pH. Isotherm (Freundlich and Langmuir) was
used, and it was found that the best isotherm is Freundlich. Adsorption efficiency was
calculated in the range of 15-65 °C of temperature. It was found that the adsorption efficiency
decreased by increasing the temperature in the case of alizarin yellow dye adsorption on the
three surfaces. Whereas the adsorption efficiency of Congo red on the clay surface decreased
by increasing the temperature and this indicates that the reaction is exothermic. It has been
found that the efficiency of adsorption is increased by increasing the temperature in the case
of adsorption of Congo red dye on activated charcoal and bentonite surfaces and this indicates
that the reaction is endothermic. The values of the thermodynamic parameters of the
adsorption process and the adsorption kinetics study were calculated and found that the

adsorption follows the pseudo- second order equation.
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Time(min) Absorbance,A
Dyes Congo red Alizarin yellow R
Conc. 5><10-5 M 3><1o-5 M
adsorbent | Jadiall asdl) Crdal) Culigidal) Liial) andl) Codal) Sl gyl
0 0.972 0.972 0.972 0.977 0.977 0.977
10 0.333 0.478 0.501 321 0.667 0.470
20 0.301 0.450 0.460 0.267 0.628 0.439
30 0.262 0.405 0.412 0.227 0.586 0.417
40 0.204 0.381 0.375 0.198 0.555 0.393
50 0.166 0.342 0.322 0.178 0.523 0.377
60 0.131 0.341 0.322 0.178 0.508 0.353
70 0.131 0.344 0.370 0.146 0.508 0.353
80 0.153 0.359 0.379 0.183 0.512 0.398

P,
Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq,
kujss.journal@gmail.com
P,

277




Journas
.»“‘N e

;@ v\ KirkuR University Journal /Scientific Studies (KUJISS)
3 ) i3 Volume 14, Issue 2, June 2019, pp. (273-296)

%, %
St ISSN: 1992-0849 (Print), 2616-6801 (Online)

Y,

-

8)sS3all § Luadll dpalaial) af A3jlie die N1 el BB vie dpalaid)) a8 L gy (il Jaagl
Gl o 23ne a3y Dhainls Bieall Lseall 2aeS Cala) 3 gl dsal) molan maen o SleY) Adee 23 8
oaliady sl sl Cuw agas ¢ OOT ASall kil ae B85 1y ([9] b ) oagall shalall basy
% ol gasll cSar Y sl Alla vie a3l 3 aylall mslandl e sagm sl Alladll pdlsall g ) dpaliaic) o
Cony by 5f5eY) 50 Jagas ApaliaiaV] ad 5245 Jaasl (jlsll Alls amyy ([10] sjied) 52l S e
Skl zshandl (lebusall) Dlaill 28)sall paen paliy SN Jsumn
Gilaaind 3 Al b Jerise 385 Juad) apaail siad) dygmal) §Luadl Slay) 500 8k dun 4,
I (@¥all aliaia¥) 3ad CR) G (AT () s e SSH s3a il Riaa 9 Adlise 3805
Msall 35 ol Ay 5 (g paall isall GIEY) v Eaa) S0 ey waat o8 IS cAlanione dara
Al iy o (Ladiall aadll ccpligill coplall) (se (0.05,0.01,0.005)gM a5 ddlise o5l B Jlaxinly 3lal)
b One WS o(hadiall andll ccnligind) cplall) s)lall alsall paead (0.01) gM & 5Ll salall (e GseS Juadl

2 Jsaall

A ke 815y ) o Al 38 By pinnl) liseal (Gadll i) (alisia¥) o 3 0 12 dt

3)le 32S (0.01) gm ()0 Ladiiall aadll

Time(min Adsorption%
Dyes Congo red Alizarin yellow R
conc. sxi0” M ax10° M
adsorpent | 0.05gm 0.01gm 0.005gm 0.05gm 0.01gm 0.005gm
L) aadl) 76 88.9 95 69 82 97
Cnbal) 43.7 67.1 80.4 27.02 47.3 70.3
il gl 56.4 69.2 86 444 63.6 82.3
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Time(min) Adsorption%
Dyes Congo red Dyes Alizarin yellow R
Conc. sx10° M Cone. ax10” M
Adsorbent | hdiall aadll | cuhll | culigildl | Adsorbent | bddel) aadl) | gphall | el gaid)
0.5x10° M 91.8 81.66 78.4 0.5x10™ M 84.4 56 66.4
2.5x10°M 89.1 69.5 71.1 2x10°M 82.3 48.1 64.3
5x10° M 88.9 67.1 69.2 | 4.5x10°M 81.9 47.3 63.6
7x10° M 79.20 63 66.8 7x10° M 63.7 45.8 56
9x10°M 73.5 57.8 625 | 9x10°M 55.3 39.9 48

salll 43S ¢(25°C) dapas myhall Ay e IS iy Sl ygunall £ Luadl 5y 50 lS Al cay
OpbalY! ral dpcasdall A culS 3 dgglal) duadal) Al vie drua JS3 Al 38055 (0.1 g) sl
¢(8.:9-8.2) sl e #ohiig cdaeld (Congo red) eheall iy (Alizarin yellow R) ¢)yiall

4 sl b mamge LS (PH=5) amalal) sy (PH=7) 2ie Jabaiall Jass gl 8 Lgiadyn ) daLay Ly

DY) bl aal 250C syha dayn ol dgiall Al e duaaal) Al 56 G :4 Jeaa

(Congo red) ¢l 23 <ll5 (Alizarin yellow R)

Adsorption%
Dyes Alizarin yellow R Congo red

Natural pH=8.9 | pH=7 | pH=5 | Natural pH=9.2 | pH=7 | pH=4.8

biial) aadll 82 85 89.3 88.9 90.2 921
Craal) 47.3 49 50.4 63.3 70.5 73.1
Cul giid) 63.6 65.6 | 69.1 69.2 78.5 87.9
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Congo red. Adsorption%
Conc. (5><10'5) 288K’ 298K’ 308K’ 318K’ 328K’ | 338K’
biial) andll 76.8 88.9 89.2 91.1 92.8 95.1
Ol 74.1 67.1 63.3 61 55.7 52.1
Sl giid) 62.1 69.2 71.4 76.4 81.5 89.3
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Alizarin yellow R Adsorption%
Conc.(4.5x10) 283K’ 293K’ 298K’ 303K" | 313K | 323K’
Ldial) aadl) 90.3 81.9 79.7 78.5 76.3 69.1
Cball 50 47.2 45.3 38.5 36.5 33.6
Sl gyl 71 63.5 62.1 57.4 42.4 37.8
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elpanl 1S Bl Flm gty Asalidiga ) Sl o s 57 Jsa
Comp. | T(K) Keq AGJmol* | AHJ/mole | ASJmoltk?
288 3.3111 -2.86680 -94.5
298 7.98148 -5.14621 -98.93
308 8.2381 -5.39995 -96.54
hadial) aadl 318 10.27907 -6.16046 24.33674 -95.9
328 12.85714 -6.96446 -96.43
338 19.20833 -8.30489 -75.49
288 1.6358 -1.17847 70.45
298 2.2441 -2.00268 -70.9
308 2.6603 -2.50557 -70.23
gl gt 318 3.2358 -3.10462 1912552 -70.01
328 4.4189 -4.05201 -70.66
338 5.4666 -4.77344 -70.7
288 2.57934 -2.26879 -40.268
298 2.04075 -1.76729 -40.599
Cplal 308 1.72472 -1.39575 -40.49
318 | 143719 e -40.59
328 1.25581 -0.621165 -40.38
338 1.08602 -0.23189 -40.33
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