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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 (KUJSS)
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
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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
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(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
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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

L
Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq,

kujss.journal@gmail.com

EE,———
280




vy Yourmal g
N

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

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

-

oSl dapa fiels AN Ephadl e shivall Gl Gasa 56V Jshadl & daaa sl gl el

o Rl (kg Bhall Aays saly pe V) BelSl o) (Bl 4 Laagl odlly (phall mhaw o g leal)
Jee 52l I g8 shall dapa 52l o el e @D s Llas V1 lilall e diasaall A8l aelaall
Adenll 038 o 3 ¢ g BaliyV) (g5 alant s @l 5eY) Jslae olaily 53l saldl) 2 gdans 3 y3laal il
shaall g€l dapa el vie Woajhall el s 35N e il 18 o505 [14] (Desorption) SlL
gl o) elad e [15] pusi sylall dayn 5ol 235 S5 506 i cyligilly hadidl aadll adaw e
salyy, Slad) mhaadl e 550 Al adlsd) 5045 ¢Sl sdaad) Gllse aaa 8 33l ) gas Bhall dag
Ao 0sSs OleY) A salyy of Sy Jolaall dag) A8 ¢l mhad) diga e syied) cliall Ll Jaxe

Bihall Gale s Jelaill o) an 13y S al) ddlhal) 30l dapall Cliya 4S)a 30L)

IR ASaatila ga il J1 g4l il 3.2

Car

(Calculation of Thermodynamic Parameter of Adsorption Process )

cophall dasiall aadll) ADEN Hla) dsall Alasiuly Y de RSN ASwilisedll sl af e
(In Keq g 4l asy P (e (Vant HOff ) casa cusld dalae Jlaainls (AH)ad los &5 5 (ubisinal

rlilaall (e KU 3 Gls w5 45 3 DY) 8 LS (DT ) syall dap casliag)

(4&3) oxilaladd) o (ASHI s (AG) Slss o35
AG =-RTInK ®3)
AS = (AH - AG")/T (4)

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

281




i@‘x Kirkuk, University Journal /Scientific Studies (KUJSS)

3 )f Volume 14, Issue 2, June 2019 , pp. (273-296)
et ISSN: 1992-0849 (Print), 2616-6801 (Online)
4 - 3
y =-2927.2x +11.581
R? = 0.9042 y = 1968.8x - 4.9915
2 1 R?=0.9734
. 1
0 T T 1/TI 1 O T T T 1/-Ii-
0.0028 0.003 0.0032 '0.0034 0.0036 0.0028 0.003 0.0032 0.0034 0.0036
(A) (A)
11 0.2 -
y = 1667.8x - 4.8629 1/T
R?=0.9972 0 . . . .
0.0028 0.003 0.0032 34 0.0036
0.5 - -0.2 1
]
£ -0.4 -
=
=
0.6 1 y = 1369.1x - 4.7344
0 T T 1'/T T 1 R2 = 09922
0.0028 0.003 0.0032 0.0034 0.0036 0.8 -
(B) (B)
2 - 19
y = 2747.3x - 8.6366
15 - 05 | R?=0.9971
B3
=
1 | EO T T T 1
os y = -2300.4x + 8.475 0.0028 0.003/0.0032 0.0034 0.0036
' R? = 0.9904 05 -
0 T T 1'/T T 1 1/T
0.0028 0.003 0.0032 0.0034 0.0036 q -
©) ©)

(Congo red)d) dsa :4 J8&
Congo ) dsea lieY 1T 5 Ln K g A Jias :A
Lafiall aadll wha Jle(red
Congo ) dxsa )5eY /T 5 Ln K oy 4831 Jiay :B
slaal) gl wha Jle(red
Congo )dl dxsa )5eY 1/T 5 Ln K o Al Jia :C
Culigid) mlas Jle(red

(Alizarin yellow R)d dxua :3 J8&
Oy Ty Ln K on 4L Ja A
Liial) aadl) mhaw e (Alizarin yellow R)J)
Y T, Ln K oo a8l Jie :B
el cphall = Je (Alizarin yellow R))
Y UTs Ln K o k)l Ji :C
Culigill e e (Alizarin yellow R)J)

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

282




P S,

7

f o %
5 %

Kirkuk, University Journal /Scientific Studies (KUJSS)

k‘ ,"j Volume 14, Issue 2, June 2019 , pp. (273-296)
gt ISSN: 1992-0849 (Print), 2616-6801 (Online)
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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