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80 0.657 | 4902 | 27.083 | 84.67 90.2 5.524
90 0.734 | 5525 | 26.46 | 82.720 | 88.2 4.789
100 0.653 | 4.870 | 27.115 | 84.774 | 90.39 5.567

< ) eV cula s g 3
e o g 3l

293 K,la 4a 0 die 5 5il/a31a(192,140,87,35) 3581 Al (e (530 (o8 a s 3301 13g] dplend) Al jall & 3ol
A8le 4l Gl b dad S Y (b 5 Qumax) HWSSY Cul 6 Cuis | Ce B Ce/ ge aff O Aibad) A8l oy DA (10
Jssanll a3 (Al il Gan Al 5 6 dsaall (&S (i) o ) a0 4y Hhas A il da Jiey Qmax ) yieY) 48l
A JSEYL A gl 5 \ele
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D) 7Sl dpleal) L) e Al 85 plaSaY (a5 ) Guki 16 s

Ci Ce Cads ge
A Ce/qe Inge InCe
mg/l mg/l | mg/l | (mg/gm)
159.225 | 0.568 | 4.189 | 155.03 | 519.76 | 0.0080 | 6.253 | 1.432
95.955 | 0.479 | 3.463 | 92.492| 308.30 0.011 5.731 | 1.242
31985 | 0.401 | 2.833 | 29.152 | 97.173 0.029 4576 | 1.041
25.588 | 0.389 | 2.696 |22.892| 76.306 0.035 4334 | 0.991
19.19 | 0.310 2.09 17.1 57 0.036 4.043 | 0.737
9.595 | 0.286 | 1.903 7.69 38.46 0.049 3.649 | 0.643
0.06 y =-0.0175x + 0.0782
0.05 - . R? = 0.9055
0.04 -
Ce/ag o3 -
0.02 -
0.01 -
0 T T T T 1
0 1 2Ce mg/liter3 4 5
( AWSY a5 3)) Ce/qe s Ce o A8l any 15 84
Al 28 5 5V ol e el iy eSOV (a5l (ke il 7 Jgan
o5 52!
%k 2
LS Qmax (mg/gm) b KL R
57.142 0.223 12.742 0.9055
. n Kr R2
kv
g 1.909 732 0.9342

*x KL:Qmax Xb

LAY 381 vie (7) aB Aolaall (e adbisa (Say 531 (RL) <lan sl (e 3 yma ke ciluoad a5 5 53300 13 alasind (Say s

O Lgunal il 138 af 855 Ko 293 5,0 a 4a 0 die i/ axle (160-9) 5leSa¥ o is 3l b Lale Jaadl jlaal o5 A

ad aea ) o8 Jsaall 85 5Shall il Aaadle (a5 [12 ¢11] 0 < RL < 1 & 0¥ (Sl mial ¢ i) e g ) 5!

0sS G sl 1385 (0<RL<1) el Gan ilS Adline 38155 85 (31.9ppm) i) 5815l vie 4 guaall RL
Al all sda iy laslas) o3 Sl 580530 (sae (raca Jumiall g il e s ) SeY)

S aile 160-9 505 5815 (e 520 3 (0.223) b S Cull (o 4y guenal) Ry, o 18 J32a

Ci(mg/L) | 159.225 ] 95.955 | 31.985 | 25.588 | 19.19 | 9.595
RL 0.027 0.0467 0.123 0.149 0.189 0.318
Ru=1 /(1+bCi) wrrreerrrrrrn (10)

On BLELY) (58 Calaal ) gasi 580 saly of GV e Al (Ro)hed J85 Sl sah) of Jaadl Gl
Jstaall olaily asall iy jad LuSlaall 5 jagl) dulee qaniig () 3 \SH 5 drpuall
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JLAJ“\ YJ} 6 J)M\GSGA)ALAS} (293K0)3)\);2\A)J .\JQ}M;A):\S\)J(AG CJL)&MJ&AMZ&\)J\ XY ‘55
7 dsaall A ds jaelgle Juandl il (5) JSE 8 ma gall aasal) Jaddl Jae g adada (30 MB Aaal o i <l

8 - y =-0.5236x + 6.5969
R2=0.9342
6 .
Inge 4 -
2 .
0 T T T 1
0 2 4 6
InCe

(%) InCedias Inge (s A8all o) 16 JSi

A8 2257 Jgaall A il o Jaadlall e
die 3 Aphd Ale Ayl MB A ) Y dddead) clllnll Je Ao 3 oy 5 Aalae okl Jacl o

138 aladiul (Say 4 e J (0.9342)<ilS Al (R2) Ll ¥ Jalae dad a3 3 0K 293 3l ja a0

4 Aaaiall ol i) 4 aladiil (Says Ly (a s paal) allaill 8 ) 5aOU dlend) ULl JiiaS 8 a5 )

Aaill Clial e e 1Al

iy aaly e S (293K°) 5l Ax 2 2ie MB Arsall () (Ja3 )55V 328 A8 L ) (n)ied o) @
[16-14] duaia s 3 ) Jial A i ellyy (a5 100

Alee 058 o Sl oy ) 5i6Y) das G el ) ieY) Ay Ao L) A8l A0 & K dad O @
Al 38 Aaada 13 A jall a8 allail) 8 51 3aY)

:(FH) ausgl)

iy g 0K293 e g ad¢d b jlidall Cla yii g 1Y) aren Lo die (gala Sl 380 0 (e gl udl die s i WY 12 ik
9 Jsaall B As jaa lgle Jpaal) & Al &5 Jog (1-0) Jiie 10g0/Ci o A8l oy a5 s JAY) o lall maaa

FH o855 Aes e MB dxua ) jial alhil dlaall ClUbll Gukai 19 J g3

Gi Ce Ce/Ci 0 0/Ci | log8/Ci | log(1-6) | nem Ken R k]?ri;l
15922 | 418 | 002630 | 097369 | 000611 | -22135 | -1.5798 | 1.288 | 0.1623 | 0.9914 | -104.548
95955 | 3.46 | 0.03609 | 09639 | 0.01004 | -1.9980 | -1442
31.985 | 283 | 0.08857 | 091142 | 0.02849 | -1.5452 | -1.052
25588 | 269 | 0.10536 | 0.89463 | 0.03496 | -1.4563 | -0.977
19190 | 209 | 010891 | 0.89108 | 004643 | -13331 | -0.9629
9595 | 1.90 | 0.19833 | 0.80166 | 0.08355 | -1.0780 | -0.7026

3) A Aa 0 die saa Anhad Ae A g jaall MB daaa ) e doleadl bl e FH a5 ) Aalae Gudai e

@ D1 Aleall Ll e o 85 Y1 e Bkl e Ja 135 (0.9914) ol (R2) B, dalaars | 0K 293
AGo J ALl dadll Jxi 3 HUail) Clial se e AVl 4 diacaiall ol 5w aladin) (Sars lads (e paall HUai
7 JSAl AL 58 dade Gy JAE ISy Jeasd I Y] dlee e (1.288) (10-1) on b seasall npy <) dad
(FH) a5 Gakai e Lple Jeanall 48Dl JS a

91



log(6/Ci)

-2
y =1.288x-0.1623
- -1.5 R?2=0.9914
- -1
- -0.5
(r -0.5 -1 -1.5 -2
Log(1-6)

( FH aLds ) log(1-0) Jiae log(0/Ci)cm A8Nall an 17084

FG pudisls)

&mg"_\gﬁl}} Ko293 .J.\G}A.u\).l“ c:J@J EJG'AA]\ C'_!LA).U}),}Y\ CJAAGSLASMJJH‘ sl die r'a);ﬁ})-\Y\ Jaa é.d::
il 87 JS& 9 Jiae In {Ce (1-0)/0)} o A8Nall sy (e adi g WY 138 il 6§ s 3 35 (5 AV Ca g bal)
s [0 SEREN P EENGIVR P g PYOEN | P i

FG a5 0l ddlas A MB aaa ) jial aUail daleal) llall 3kt 010 Jgaa

In
Cimg/l | Cemg/l 0 1-6)/6 2WRT InK R2 AGo
g/ g/ (1-6)/ {Ce(1-6/6)) FG
159.225 4.189 0.973691 0.02702 -2.178 8.3392 8.9435 0.8959 -18.204
95.955 3.463 0.96391 0.03744 -2.042
31.985 2.833 0911427 0.09718 -1.289
25.588 2.696 0.894638 0.11777 -1.147
19.19 2.09 0.891089 0.12222 -1.364
9.595 1.903 0.801668 0.24739 -0.753
y =-8.3392x + 6.0937
-2.5 R2=0.8959
-2
InCe(1-0)/0
(1-8)/ 15 |
-1 ‘
-0.5
1) 0.2 0.4 0.6 0.8 1 U2
0 1 1 1 1 1

0

(FG Jfi552) 0 51In{Ce(1-8/0)} O A8dal) a1 8 JS&)
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ln(qe'qt) = lnqe-k1t ............... (1 1)

Gl JaY st el Jiie In (Qe-e) o ABall mne s @l g 5152000 Aueall Ll e Alsbaal 538 Gaakad (S
Bl e Joant ¢ s LU ) & el becali Gl jal) 48 LUl ¢ 5Ss 51500 dleall cililal) o 23 pall 138
(16,15) 3 laall 5 i guanal) 31 55aY) s 3ah (2 00 38155 s (3555 (5 350511 (B ol Jelaay il

Pseudo Second Order Equation 43\l 46 45 1 Alslaa -2
(12) 2y Al 3 L Lualy ; L3S ALl Ayl Adlas i 5 (S
t/qe=1/kz2qe® + 1/Qe & e (12)

dapall Al ja e AiSas LS S ) Gl g o) gl e LB g salall ) il da Je a4l 23 saill 18 Sy
O lla g A Hall ad HUaill doleal) ULl e 23 gaill 138 g Sy s, ) e dalead 4 DU duie 3 3 il J sk e
O byl o )3V alail dleal) bl e Alaeall sda Sldail Ja gy o) L (Ad0) t el Qi t/qt Com AR s
(16.15) L laall 5 43 gusnall ) JiaY) dans A G Gl Jomany Ol s Adad Al £ (g 1) Jilia £/ O 48Dl sy any
A (e AWK A0l 45 cpe () 15800 A8 e o) e dlay ¥ ko ) 3ieY) de o Jone il aladin) (Say
(13)9§J3\hla.d\
h=kz . (Qe)? .o (13)

el Laidll (550 S e (3 Y1 il Asa 31 3} Fuleal) bl e A 1Y) gyl Alilas Glat e
L gunall @iy Alaall ge Aad (A S (i gy e Dad (9 JSA Hlail) (R2= 0.3149) Abd e Aman 383e
BADLH 3145yl 0 Aol iy ¥ Sl yal) 28 sl ) Lo J 131 L) a1

- y =-0.0312x - 2.0919
817 R?=0.3149
g *
6 4 L
L g
4 - < L 2
2 -
0 20 40 60 80 100 120
0 1 1 .I ‘ 1 1 J
tmin

tmindiis In(ge-qt) om 48kl o 19 JSi

amlsll ge u i Je bli) daleay (10 dS3) dpha e LA Al 46 dl Adlee G el Lod
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0.8 -
y =0.011x + 0.0146

0.6 - R?=0.9994
[J]
g 0.4 -

0.2 -

O T T T T T T 1
0 10 20 30 40 50 60 70
t min

(tmin)dias (t/qe) o 4l o 110 JSa

A S 5 S T3 A el ¢ 538 (B (e il Bl 5 g gm0 o8 111 St

Ayl ge el ge 4 gunall R2
1 90.49 2.736 0.3149
2 90.49 90.90 0.9996
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This research included the preparation of a new adsorbent material by
converting low-cost natural waste in an economically inexpensive way
into a substance used to treat pollution. This substance may be able to
remove other pollutants, especially the dyes used in the textile and
fabric dyeing industries in our cities in Iraq. The current study showed
through (XRD, SEM, BET, EDX) measurements that the prepared
activated carbon contains nanoparticles and is highly efficient in
removing various pollutants. Four models of adsorption isotherms were
applied to the experimental results of the studied system: Freundlich,
Langmuir, Flory-Huggins (FH) and Fowler-Guggenheim (FG). The
application of the FH isotherm equation on the experimental data for
adsorption of the studied MB dye gave a good linear relationship. At a
temperature of 293o0Ka and with a correlation coefficient (R?) of
(0.9914), this indicates the applicability of this isotherm to the practical
data of adsorption in the studied system successfully and the values of
the constants included in it can be used to indicate the system
specifications. From the (FH) isotherm, applied in this study, that the
reaction is spontaneous in the direction of adsorption (AG° = -104.548)
kj/mol. The FG isotherm proved that the lateral interactions between
the particles of the adsorbent (W = 8.339 kj/mol) are of the attractive
type. Two models of adsorption kinetics were also applied to the
practical data of the adsorption under study: pseudo first order and
pseudo second order equation. The results indicated that the adsorption
reaction is subject to the pseudo second order law.
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