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10.87 298 3 41 0.9782 3.59 1.27
12.12 308 3.24 0.9462 3.11 1.13
15.81 45 318 3.14 0.8547 2.16 0.77
18.31 55 328 3.04 0.7922 1.73 0.54
18.25 65 338 2.95 0.7939 1.739 0.55

V) Y alaad) DA (e oo Aaalindga il Jlsall Cleea o5 Casa

AG'=—RTInK ... (13-1)

2018 -102 ssmell ~24 slall 43 - Rl M Ry i1l 412 Klaa




............ mymt aslliia gl @l gulmall gyl oy ggl 3lsa¥ dygalipm gassll Jlgnll dulys
QL ppanplat
Ln k

o

o7 + constan
AG® = AH° —TAS°
vie ) dalend (V) culs K (8.314 J.mol ™. deg ™) chlall aled) culilREus
B Ay K
S)ial) b Ao a9 Sl O gl S5V ASaaiilagasil) Jlgall asd gy 4-1)J 52
Temp('C) AH KJ/mole | AG kJ/mole | ASKJ/ mole
- 0.0391 -3.14 -14.82 25

e ) g S sl e ASueliagedll Jlsall ad (- 4-1) Jsandl eda
SV Dakee of IV AH Al R Bha ded i G L) seeall b
SR ) ) kg AGT sall dalall b el Adlud) Aedl W) L gyhall el ¢
sraall ligh) o) I adig AST g O dullul) daidll Ll L (Spontaneous) (Sl
(18)Jsaall o adle Le 5] Jgemn die CSliall mhas e Lkl €I (5
Sy cala g )
Ligrhy OeYl dlee (o dage Dlaghen Sle¥) Clayfionl dulpy e
(11-1) JS& . 35eY) ddee Jyens dielyS5 e siiaal) solall 15ie¥) dacs dyeay
llay 298K ha days vie Sl mha o oalaudl a9 S Il axfionl Gan
Ll ) axiioh abadl JSEN 45ke diey Giles caiial Cawmny . 2 ducadla
- (19) duslaiall j molaud) Al b gl 1aa (3oa 3 (S) (e )
ad Lbadll Gapall Wy sl 4 &0 gl e @lle dllee @
1Ay dalaall DA (e (Freundlich Equation)ilas
log Qe = log ki + - log Ce.. SUUUUPRRRRN C |
LS Ll V1 Jalaas @fﬁm uﬂmf)s Culgh Gl Abbaall o2 DA (e & Cua
(log Ce) 5 (log Qe) o &sball ABDlall Crewsy G (5-1)Jsaal)l 3 mease
il Alalaal sl AR gy g3l (12-1) 0K e Jyeanlls
Tl (Ao (pulaiall ag S ) 50T BLY) Jalaag QRN E Culgd ad (0 5-T)dgaa)
S)aal)

2018 -102 ssmell ~24 slall 44 - Rl M Ry i1l 412 Klaa



............ it aialia gl @l bl gy 2 payl ylisal £2paliympasill Jlonll iulys
Qe Gpn glat

0.959 0.082 0.9922
OsSe ObeY) Gl aaly e S) Laad 0pSs Lexie |, lieY) BlS o () s
Joloa i (R?) 5 geaedl Yl s (Ki) iy . stnsls b Ly Slinie
had) ae g SI (Y dalsyY)
Gl i)
Bl dleadl o (g Bhall iy Glasiy 35 alaadl a8 s el Adee o) -
sl
Andaclall dlall Glads vie 235 padawadl ag ST (ol AV dgiall daall o) -
Bl salall (yg 82l die  cslacadl ag KU Goal AIGY dogiall deal) Aoy -
o il S auadl mhe o uladl ap S0 Gsl fel i) @ o) -
. Giles i G (S) il ) ailiag (alaisjd -3 ga
05SSR dlee o I e e Al (055 Ball dA 3 Ll A () -

-

References alaall

2013 i (8)a2all cluasSll aglel 286N dlaa, ¥l 2o el , AL de 485, 20 522L(1)

(2) Aljlil A.,Alsewailem D.,Athens Journal of Natural & Formal Sciences
.P21(2014)

(3) Qnundi Y.,Mamum A.,Int.J.Env. Sci Tech.,7(4),751(2010)

(4) Attia A.,Khedr A.,Braz .j.chem.eng.,27(1),183(2010)

(5) Patterson , J. W., Industrial waste water treatment

technology, 25d edn. Butter worth. Heineman .London

(1985)

(6) EI-Mofty S.,Ashour H.* ADSORPTION MECHANISM OF TOXIC
METAL IONS BY CLAY (ATTAPULGITE)" Twelfth International Water
Technology Conference, Alexandria, Egypt (2008)

Faals Bl Ll LS Alaa e o gola slasd Gl uY) e (7)
(12010 &5d(2 ) 2aad Jib

(8) Hmood A., Jassim E, Mesopos.J.Mar.Sci.,28(2), 116(2013)

(9) Bryan Harris.," Engineering Composite Materials ", The Institute of Materials,
London P(5-6) (1999)

(10) Al-Bayati R., J. Chem. Pharm. Res., 7(1):46-55 (2015)

(11) ) Nakamoto K,"Infrared spectra of Inorganic and coordination
compounds", Mosul University press, Iraq (1982) [Arabic].

2018 102 smsmell 24 slpll _45- Sl Y Ry sill A2 lak



............ syt ai2liia gl @Iz ulaall ags2Il cygel 3lsa¥ Bpgaliyn gasill Jlosll Gl
QL ppanplat

(12) Marchewka M.K.,"2,4,6-Triamino-1,3,5-triazin-1-ium Acetate Acetic Acid
Solvate Monohydrate. Infrared and Raman Spectra"Bull. Korean Chem.
Soc., Vol. 25(4). (2004)

(13) Pandey P.K; Sharma S.K ., Int. J. Environ. Sci. Tech., 7 (2), 395-404(2010)

(14) Mier, M. V.; Callejas, R. L., Heavy metal removal with Mexican
clinoptilolite-multi component ionic exchange. Water Res., 35 (2), 373-378
(2001)

(15) Abdulsalam A. Shyaa, Omar A. Hasan and Ahmed M. Abbas., "Synthesis
and characterization of polyaniline/zeolite hanocomposite for the removal
of chromium(VI) from aqueous solution™ Journal of Saudi Chemical
Society (2012)

(16) Gueu, S.; Yao, B.; Adouby, K.; Int. J.Environ. Sci. Tech., 4 (1), 11-
17(2007)

(17) Hall.D.G.,J.,chem.Soc.Faraday Trans.Il,76,125(1980)

(18) Hossain M.A., Hao Ngo,W.S., Int. J. of Geomate , J. of Geomate, June ,2(2)
(2012)

(1)2asdl (4)alaall duchy3l) aslell 286SH dae dgn Hilds e auaa (19) (2012)

105

90

3600 3200 00 2000 1800 00 00 1200 1000 800

AL el ciat 42y Cida (1-1) J<al

2018 -102 ssmell ~24 slall - 46 - Rl M Ry i1l 412 Klaa



............ syt ai2liia gl @Iz ulaall ags2Il cygel 3lsa¥ Bpgaliyn gasill Jlosll Gl
Qe Gpn glat

102.5

%T

100

90

AO;);)E 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
3 tlem

Oaedlall ¢lyanll cant Ayl il (2-1) J<a

100

95

92.5

920

87.5

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 = =
Lysall shpenl) cant Zad¥) il (3-1) J<a

100 U

%o T

95

20

85

80

2 800
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000

STl chpenl) Cind A Caa (4-1) Sl
2018 -102 smell ~24 slpall 47 - 2l ¥ gyl 2020 ala



............ it aialia gl @l bl gy 2 payl ylisal £2paliympasill Jlonll iulys
Qe Gpn glat

14

1.2

1.0

0.8

Abs

0.6
0.4
0.2

0.0 :
200 400 600 800
Wavelength (nm)

) a5 KU g Jolaal Tpmasiial) g Apall Aat) Cila (5-1) IS

100 -
80 -
60 - \&\‘

R% 40
20 ~

0 . . . . )

0 2 4 6 8 10

pH

e o) ag KU s DY Ragiall Ll 3 Facaalal) A  (6-1) <A

Shiall mlas
90 -
80 -
o | ‘/‘_/’4
60 -
50 -
\040 -
oN30
20 -
10 -
0 T T T T 1
0 0.5 1 1.5 2 2.5
weight of adsorbent(gm)

o2l g KU g ALY Agial) i) Ll salal (39 DRI s (7-1) IS

2018 102 smsmell 24 slpll _48 - Sl Y Ry sill A2 lak



syt mdlia gl @l gulaallagsll gl 3hial &plgalipmgasill Jlosll dulym

Qe s gl
100 -
80 -
60 -
§ 40 -
20 -
0 : : : : : : .
0 20 40 60 80 100 120 140
time (min)

) g KU gl ANY gl Fpel 3 elail) gy (D) b (8-1) S
Sl mha e

R%

100 -+

80 -

60 -

40 -

20 A

\

10

20

0 40
Temp(c®)

50 60 70

s o il o5 KU g QY Dugiall il b Ball Ay CDsA) L (9-1)J<a)

Ln k

1.4 4

1.2 -

0.8 -
0.6 -
0.4 -

0.2 -

S5l

y = 1.7832x - 4.7435

R?=0.8963

2.8

2.9

3.1
1000/T

3.2 3.3 3.4

Sl el e asdaadl g SO sl 3l5eY 1000/T lae Ink ad (10-1) JSa

2018 -102 wsxll -24 slyll

- 49 -

Rgala Y 2ggsal 212 Klas



............ it aialia gl @l bl gy 2 payl ylisal £2paliympasill Jlonll iulys
Qe Gpn glat

1.2 -

1 -
80 0.8 -
o
€ 06 -
()
Q 04 -
0.2 -

O T T T T T 1
0 2 4 6 8 10 12

Ce mg/l

i)y 3253 90 ) (o) e SIial haas e galaedl g SH g Shsel apdigi) (11-1)JSa)

0.2 -
O T T ‘
0 0.2 1.2
-0.2 -
()
o
on 04 -
o
-0.6 -
y = 1.0425x - 1.0846
2
08 - R?=0.9922
log Ce

Studying the Thermodynamic Functions of adsorption

of ion, Cr (VI) on a new composite surface
Isam Hussein Ali
Department of Chemistry - Collage of Science - Wasit University

Abstract

In this study, a new type of composite attapulgite-melamine- urea (AMU)
has been synthesized. AMU has been characterized by FTIR. The new composite
was used to adsorption Cr*® from aqueous solution by conditions of PH,
temperature, weight of adsorbent and contact time. It was found that the
composite was effective in removing the Cr*® at pH = 2, contact time (90 min)
and temperature (25 ° C), weight of the adsorbent (2 gm). The results showed
that the adsorption on the surface of AMU under go to Freundlich isotherm.
Thermodynamic parameters (AS°,AH°,AG®) have been calculated.
Keywords: adsorption isotherm, bentonite, Cr(\V1) removal.
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