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Localized and Non- Localized (22se sl g 28 gall 31 Jia¥)(3-2-1)
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CHs- CH2- CH- COOH > CHjs- CH,- COOH > CH3- COOH >  H-COOH
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Adsorption Isotherms — JIjie¥) cla g3 (5-1)
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(Langmuir adsorption equations) J el slasiy ddaaa( 1-6-1)
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Removal% =(“-%x 100)
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I
I
67.8142 92.7242 ‘
I

67.8142 86.4534
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69.7205 86.7622
68.8422 86.7841
67.6981 86.8361
67.5741 86.9742
67.1201 87.1600
64.8411 87.1601
64.1466 87.1632

The Adsorption Isotherms NV a9 540-2.2.3A
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S 51550 il (o ydall aie 5 (298-338 K)) sl (pania dilits Ay 5l il
5l 8 La S5 Gaee 30 Alslaall (e (QB) J1oed Ay gl dacaal) il 23 iyl
(Ce) 033V aie 38 5l 5 (Qe) A ysl damall (i A8Mall o) () ¢(2.2) alae (8.2)
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J$8a b e SafraninsMethyl Red (Siwal ) 55a¥) ad (2-3A) Jo
[(298-338K) (s2all (s 8 s a3 b A8 ) clilon ) g3l

Temp i 298 K 308K 318K 328K i 338K

Adsorbate
| (mg/L) ‘(mg/L I (mg/g) ‘(mg/L I (mg/g) ‘(mg/L ‘ (mg/g) I(mg/L ‘ (mg/g) I(mg/L) (mg/g)

3.4053 3.3551 3.3126 3.2621

8.0410 | 0. 8.0213 | 0. 8.0018 | 0. 7.9822 7.9627

11.6236

5.6836 . 5.6215 . 5.5748 . 5.5383 . ' I
11.7338 | 0. 11.7115 | 0. 11.6847 | 0. 11.6578 I

15.4101 | 0. 15.3808 | 0. 153451 | 0. 15.3186 152891

17.8457 | 0. 17.8165 | 0. 17.7773 | 0. 17.7560 17.7256

23.9168

24,0373 | 0. 24.0076 | 0. 23.9692 | 0. 23.9436

30.2376 | 0. 30.2157 | 0. 30.1788 | 0. 30.1547 30.1286

36.4218 | 0. 36.3993 | 0. 36.3733 | 0. 36.3343 36.3046

3.0952 . 3.0279 . 2.9921 . 2.9399 . 2.9009

5.2764 . 5.1514 . 5.0654 . 4.9709 . 4.9146

7.6047 . 74711 . 7.3764 . 7.3027 . 7.2033

11.1182 | 1. 11.2211 | 1. 10.9748 | 1. 10.9328 | 1. 10.8536

14.7294 | 1. 14.6794 | 1. 14.6107 | 1. 14.4973 | 1. 14.4049

17.1196 | 1. 17.0308 | 1. 16.9294 | 1. 16.8403 | 1. 16.7723

23.1482 | 1. 23.0357 | 1. 22.9451 | 1. 22.8684 | 1. 22.7620

29.1513 | 1. 29.1341 | 1. 29.0607 | 1. 28.9841 | 1. 28.8874

35.3294 | 1. 35.2293 | 1. 35.1466 | 1. 35.0546 | 2. 34.8683
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¥ aleall o3¢d Babai¥) (5 48 yre Jal (5a (13-3A) 5 (12-3A) oSl

s5ha phu o SF 9 MR Aia ) Jialy daldd) clibyl) (3-3A) Joa
Ay Aalea gkt (385 o AdlIA 4y ) il ja 2ie A8 jad) il ) gl
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Adsorh Ce Ce/Qe Ce Ce/Qe Ce Ce/Qe Ce Ce/Qe Ce CelQe
Sor
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s5ia mha e SFIMR (a1 el daldld) clitall (5-3A) Jsaa
¢sSat sl (bt 339 e Ailida 4y ) a sy L1 jad) clib ) sal)

I Temp. I 298 K I 308K I 318K I 328K I 338K
Adsor Ln Ln Ln Ln Ln
bate Ce ‘ Qe Ce | Qe | Ce | Qe | Ce Qe Ce | Qe

3.4053

3.3551 3.3126 3.2621

5.6836 5.6215 5.5748 5.5383

8.0410 8.0213 8.0018 7.9822

-0.4895 | 11.7338 | -0.4607 | 11.7115 | -0.4274 | 11.6847 | -0.3949 | 11.6578 | -0.3551 | 11.6236

-0.3237 | 17.8457 | -0.2919 | 17.8165 | -0.2509 | 17.7773 | -0.2291 17.756 -0.199 | 17.7256

I MR |-0.3976 15.4101 | -0.4451 | 15.3808 | -0.3231 | 15.3451 | -0.2942 | 15.3186 -0.263 | 15.2891

24.0373 24.0076 23.9692 23.9436

30.2376 30.2157 30.1788 30.1547 30.1286

36.4218 36.3993 36.3733 36.3343 36.3046

3.0952 3.0279 2.9921 2.9399 2.9009

5.2764 5.1514 5.0654 4.9709 4.9146

7.6047 74711 7.3764 7.3027 7.2032

11.1182 11.2211 10.9748 10.9328 10.8536

14.7294 14.6794 14.6107 14.4973 14.4049

17.1196 17.0308 16.9294 16.8403 16.7723

23.1482 23.0357 22.9451 22.8684 22.763

29.1513 29.1341 29.0607 28.9841 28.8874

35.3294 35.2293 35.1466 35.0546 34.8683
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a b
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26.4380

30.5430
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36.5370
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[129) ) eyl Ayl
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dillaall e SF 9 MR (e Jallaa &1 3¥ 4 giall caeadl) (7-3A)d 522
e g 481 ad) cilish ) gl ) siua e (pe Adlida () 3 5 aladiialy Al

. 298K 3, 4a 4

Removal%= (=-=x 100)

I Methyl Red I Safranin

69.4537%

88.2441%

71.6789%

90.7731%

74.3463%

96.8631%

72.1469%

92.2504%

72.2875%

87.3426%

71.1955%

88.8923%

70.6813%

88.8923%

70.2526%

88.8923%

70.7258%

88.8923%

68.1489%

88.8923%

Effect of pH dpaalall Al 150 4.2 3A
Clidiv sl jaaa mhu SFy MR (s 40 e dmdall Al i &)

o lake Game S i aladiind JOA e 3l 138 Al 50 23130 ) e dalee & den) 481 g2l
Sl il (555 5 20min. o _lade O 33 (e Ayl sded pasiul s 9mg/s 12mg/L
ia o die 5 sl eSFSMR imal 0.02g (el il ) sl ) e mla)
Ll i (12-2) O s gl i Aamala J1ss 3 Jllas aladi ) 5 298K )
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e L Ll ity 5 laall e g mhandl e € 58l Ld daslall Al o ) ila
Gy a8 31 33 MR&sa ) el 4aaS o il < jelal 3 (5 AY dasa
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sleSafranin s Methyl Red (sisae Jdlae (8 435V 503l 50 4l jo il 5
Lary ol 40 oW1 3030 50 ) e ) 3 s iy ) A8 pd) il ) ) ) sn dass
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aie MRAsma A1 3Y 4y gial) dpadl) (B 43 2¥) Badd) 150 (9-3A) Jsa
298K 31_a 43 43 MiepH=8 yie SFdima g PH=4.4

21330 &y siall Al

NaCl KCI

I MgClz C&Clz

- 71.4712% | 69.0639% | 67.8511% | 60.6419%
70.2541% | 66.4482% | 64.1348% | 59.2267%

67.8484% | 64.9301% | 62.8233% | 57.8127%

0.02 | 82.4921% | 87.2215% | 91.2510% | 96.3634%

SF 0.05| 80.2109% | 86.8902% | 88.8924% | 94.7301%
0.07 | 79.9413% | 83.7800% | 87.3900% | 91.4404%

B luallda a il - 6.2.3A

D5l a8 and LI (e Sy 31 35aY) islee (850 yall i o ils i 0 ()

aed o8 J)sall s2a LaaaY (AS (s 8V AH ALY | AG S A8a) 4Saalind sa i)
- Ay Al alasiuly AG 5all Al a8 Clua Say ) el dilee

Effect of Temperature

AG=-RTInKeq ..cccccceenreeen. (3-1)
O Eua
(J. mol™) Cas 533 ) 48Ul yua3 58 IAG
(8.314 J. mol™ K™ Jll sall s 58 1 R
OOV e Keq
I Aalaall (g 31 pm Aaa IS e 31 350Y) duleal (Keq)) o) sil) i s
= (i‘:‘f .................... (3-2)

()l il s ) ) s3ia (3 smse) Sl mlandl 055 :m
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(1.1) @ Aaleadll JBA e AS (581 (8 il o s (S "

AG =AH = TAS «.veevennnne. (1.1)

(-AH / R )= dsall go pilinsn Jad i o cang (1/T) il (LnKeq)) 480l)
(17-3A) JSall 8 (e s LS

Yy =2889.1x- 5.6628
R?=0.9997

y =3080x- 8.616
R?=0.9985

T T T T T 1
0.0028 0.0029 0.003 0.0031 0.0032 0.0033 0.0034
1/T (K)
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255a alaiiuly SF 9 MR (ma 413 (1)) 53 el ad (10-3A) ds>
Adliie B A il ja (A A el it 5od)

T(K) 1T (KH

MR (fia 13Y AS 5 AH AG ASaaliaga il Jigall (11-3A) Js2>
A8lida B ) ja s o (A 4B al) it ) gal) ) $hua (§ gamsa prha Jo SF

(338-298K)
Adsorbate Temp. -AG AH -AS
(KJ/mol) (KJ/mol) (KJ/mol.K)

0.07320

0.07274

-25.6071 0.07254

0.07299

0.07318
0.04834

0.04829

-24.0199 0.04814

0.04829

0.04843
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«(298-338K) 5l sall s 50 (530 2ie AL AG adi ) (11-3A)ds2ad) (e Jas3ls
apal dlee & Skl <hadl JeSafranin s Methyl Red a3 5l of e Jy
& s Safranin s Methyl Red sisa ) iel 2ie 0L AH ) 5ieY) 000 das &)
e LIAS s Y dad Ll Exothermic Al caels 515 g 5 & ) el

sl s Sl ) (s el sie &) siial) 3 i )

gl e duilal) ehllas ¢ SafraninsMethyl Red (fise 4131-3B
— A8 ) by gl ) gdua pard s) o gaal) A all il ) gal) ) siua
C(Slgaalle 8 — (e

Removal of Methyl Red and Safranin Dyes from aqueous
solutions using lraqi porcelanite Powder modified (Iraqi
porcelanite -Melamine-Formaldehyde Polymer).
Characterization Adsorbent ) padidl -1.3B

SEM (5 SV mslall g g X-RD 4l 42 8V 2 5n Jga s FT-IR &=l
. AFM 403 5 @l jeaas

£ yaad) cial dady) Cinh (andldi -1.1.3B
Characterization of FT-IR
G sels PMFPOW mlasdl ¢l jeall cand 4a3Y) cish (1-3B) JSall gaus
Jildia all o315 aaadll ) (s 3 (3132-3407cm ™) aall e b e i
20 wa3423em™ G Al Al Hseds 5 (NH2-) 4o sene o Jilaidl
SI Yl S Y e 33870m T (B oY) Redalls diSsuell A panal 31 5Y)
el (S pall Cp aa Jad 2y lia G S5l (S A8aal) 038 (e ¢ (NH-) 4o sanal
e 3153 daaddl 2979 em™ (b A5V Ge ek A [P sl 5
saatl daaddl 2887 cm™t & Al daall s (CH2) oaliiall de sanal  AlLaiall
@)l elai¥) )l s3e5 1631em ™8 deall de saaall o3gd  Jilaidl ) Y
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Jiall daadall 1537cm™ 5 1550cm™ sxie (iipma¥) O s 3 ¢ (NH) e sand
4 jalls (CH2)1450cm™ s Al dajall 0padeall ddls Jals (C = N) D))
1 e pendll o3gd Jlaiall clias¥) ) i 13710m™ aie 5 AY) Adpaall

No. of Scans; 20

Resolution; 4 [1/cm)

PMFP i ol FT-]R ! saal) cial dai¥) Cish (1-3B) Jsd)

Characterization of X-RD  4aiwd) dad¥) 3 gia (adliii -2 1.3B

g O sl 2 Ul e Blaad) el (2-3B) JSall i maa sall X-RD i
sl ) el 550 pan et ) a5 8 3 ¢ A8 e
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PMFP Jli mhaull X-RD <ish (2-3B) Jsé

Characterization of SEM (s8N uall g oaidlli (3.1.3B)
e (SEM) (=5 5N sall sgma phadinly (PMFP) ool Lin sl ) 50 g g 5
35S iy Ja Sl Laa dai 35 A 5l las 5 a3l a5 (3-3B) JSAl)

a0 A 3Y) A 50l 8 Ol JSE s 50 Analina 5 528 Apntans Aalise

SEM HV: 5.0 kV l WD: 5.07 mm I I VEGA3 TESCAN

. View field: 15.0 um | o . Det: SE m‘[ 2 ym
SEM MAG: 10.00 kx | |

NanoLAB

PMFP Wi ghull SEM 8 3@ (3-3B) Js
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Characterization of AFM A Al B4Rl e addi -4.1.3 B

Sa G A i) cpa el 3al ) Josi Alle bt 508 55 G Sin s Se 5o
[136] a1 2500 5 A0l 5 ) sua sty 55 30 1000 (po L A gl il sS0s 5 5S35
A8 jall lilins ) gall ) saam mdand ALY AN S ) g (4-3B) JSE (8 o ge LaS
Dsaall mhaull s pald) dplee () ey (Algaallae ) si Gaele — Sl 5 50 sadl ) 3 ) saall
20 Lae ) 5 dndand) dalisall 30l 5 5 il B ) (505 L grhad) (uilad e 2y 3
45 Ll ilapall 131 A (ye

PMFP jali gaudl AFMB 300 (4-3B) Js
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Safranin s Methyl Red (fiua 413} Ll 3 figall Jal sl 4l 12 -2 3B
. B aal) A8) o) clinbu gl ) gdua aladindy dgilal) Jullaall (e
Study the Factors Influencing on Removal of Methyl Red

and Safranin Dyes from aqueous Solutions using the PMFP

el el alasiad e 5355 i Jl gall paia s Al pall e s 3l Taa b
Gt @S Ailall Jllaall 4w Safranin s Methyl Red (w41 ) & PMFP
G ) A il = Sail g (oSiaie alaiy s plaaVY ) 3aY) ey ) Al
DY) dlasd 4Saaling g il J)sall 5 Sl s 5 )
Equilibrium time OIS a5 -1.2.3B

O Al o3 S ) Y e 58 ) 3 da s ) 5ieY AaeS e 3535l ol sall (1
SFs MR (isas (3usna)l 48 all iy sl saia) Sl mhall ¢ o) 5Y)
e 9 mg/L 5 12 mg/L solie 355 Sl mhadl (e 0.01g ool )y aladiuly
e Adline Gl aladiulyg 298K e liie b)) s da 0 diey Jgll e opiraall
el O (1-3B) Jsaalls (5-3B) JSE b Aam sall ilil) (3 (5-120 min) sl
A1 3) A Jumbl el Cum 5l e SF 5 MR (siasal 0 351 a3 Judl 8 (10min)
S el 8 L 5 Gl

60 80 100 120 140
Time(min)

Sl ) ) ) s3ua mhau o SF g MR il Gl 51 () geass (5-3B) Js4
PMFP 3 _gaall 48 al)
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Auilal) Jallaal) (e SFIMR (fhma 411 3Y 4 gial) ) (1-3B) J g2
A )3 aie 95 gaal) Al al) lialae ) gal) ) giua (3 gaana gedaes aladiuly
298K 31

Co—Ce
Co

‘ Methyl Red Safranin

Time/min

Removal% =(

X 100)

93.3174%

97.3323%

95.9582%

99.7353%

94.9974%

99.1382%

94.7583%

99.1452%

93.9173%

99.1453%

93.9126%

99.0482%

92.9011%

98.7525%

92.3262%

98.6553%

91.8016%

98.4596%

91.6274%

98.2825%

90.3554%

98.2796%

90.3512%

98.2796%

90.3142%
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ds8lial) gLl JEIEY Sadl)

The Adsorption Isotherms

sl A8l el Sl ) sd) ) sha mhu e SFy MR (e ) il 4l ) o

I3 classig -2.2.3B

A)loa clas die (2.3B) Jstall 8 daia ga LS 1 5ieY) Sl plis jul e J geanll o
Qlua o ey (uianall ST Ladll Cagyhall die 5 (298-338K) el (ena ddlidg
O AR ana s () (8-2) 3N (3 La JS3 Gans (Al Alslaall (10 (QE) ) DM Al dnad
Ll JKEY) ary 33l salll (Ce) ol Y1 aie € 5lls (Qe) Asijsll dedd)

. (7-3B) 5 (6-3B) CxlSall & Gae WS o) 31 e ) el il s 34Y

cilisbi ) o) g Je SF 9 MR (el ) JiaY) daw o (2-3B) Joia

Allida 3 ) a <o ja A PMFP Jgaall 4380 o)

I Temp
Adsor Co Ce Qe
bate (mg/L) (mg/L) (mg/g)

14.4814

308 K

Ce Qe
(mg/L) | (mg/g)

14.3754

Ce
(mg/L)

318 K

Qe Ce
(mg/g) | (mg/L)

14.2871

328K

Qe
(mg/g)

14.1684

Qe
(ma/g)

14.0564

24.2394

24.1234

24.0254

23.8244

23.7184

33.9633

33.7679

33.6114

33.3764

33.2209

48.6604

48.2664

48.0623

47.7453

45,5011

63.1182

62.9514

62.7689

62.4169

62.0789

72.9144

72.7155

72.5914

72.3134

72.0074

97.6376

97.5063

97.3529

97.0539

96.7104

122.1589

121.9639

121.7294

121.3804

121.0809

146.7644

14.6505

146.6034

14.532

146.4394

14.4155

146.1189

14.3495

145.8664

14.2214

24.4055

24.2865

24.1005

23.9580

23.8305

34.1820

34.0445

33.9065

33.7690

33.5630

48.8770

48.7705

48.5685

48.4185

48.1590

63.6065

63.4645

63.167

62.8955

62.5445

73.3915

73.1410

72.9135

72.6330

72.2760

97.8460

97.6735

97.4955

97.2610

96.9280

122.4605

122.3165

122.143

121.8255

121.5205

147.0030

147.4135
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Leds b s Dl e dilae Clum g A Aaga e sbaa a1 el il g 3l Al 2 &)
ALall Jal &) 31 3aeY) lee J gemn die La 38 55 g 5 staal) alall ) 5ia¥) dnas 4 jaa s
«(7-3B) 5 (6-3B) Sl 3 PMFP Slall mhadl (e SF s MROsitmall o 5 5 53Y
O A o M5 (Gilles) —aial s (S4-Type) Ciiall as ddle 5 ) gamn 341 54
s Lases 5l Nile (9553 ) ) 481 al) cilihns ) sl mhas e Aadl) 181 gl dn 53
5 MR Lama 20 5Y Ay il UL Gl a8, mhoudl e optiall e Clia)
Gl i) o Lglbail (520 38 pral (S5 (ilaiy 53 Alalra g pleSsY Aldles (e SF da
slas il (13-3B) 5 (12-3B) ISl 5 (5-3B) dsaall ity (pe ey . ¥ aladl
il o G 8 (LNCE) a5 (Q6) G ok AMMe 3535 paad 3 W) ASiSin b (K3
LSlog Ce a Jiae log Qe puy die moal g S5 (alay )8 Alalae lidail & jelal () 33Y)
Jsrall el Lol 5 (4S5 e 5 Jlie (11-3B) 5 (10-3B) <l 5 (4.3B) Jsaall
Jilis Ce/Qepm ) e i IS laSiY Alslas Glibail (9-3B) 5 (8-3B) JSall 5 (3-3B)
.Ce
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g Ao SFIMR ddpa 1 el dualdld) cliladl (3-3B) dg
@y e Allita 4y ) & a3 tie PMFP gaall 4381 jal) el ) gl
oY Adalaa Caakal

Adsor Co Ce Ce/ Qe Ce Cel/ Qe Ce CelQe Ce Ce/Qe
bate |f (mg/L) (§ (mg/L) { (mg/g) W (mg/L) | (mg/g) [ (mg/L) { (mg/g) (f (mg/L) [} (Mg/g) (mg/ L)
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530 s S MR A J1550Y eV o i 3 (8-3B) Jid
Alliae 4 ) o a0 dis PMFP saall 480l cilistu ) sl

Ce/Qe (g/L)

0.4 0.6
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s53ua ph o SF dipa )Y S o895 (9-3B) Js
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ssaal) mh JeSF MR (a1 el daldd) clibnll (4-3B) dga
(OAaE 8 Aldlaa (guudad (389 o ABlSL 4y ) o cly 3 2ie PMFP

I Temp. I 298 K I 308 K I 318K I 328K I 338K

Adsorbate (§ LogCe || Log Qe ([§ LogCe [§ Log Qe [§ LogCe [ Log Qe H Log Qe H Log Qe
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s5ha mh Ae MR dda 31 3aY Gilah B o 4950 (10-3B) Jsé
Adlida 4y ) a cily 3 die PMFP gaal) 4380 o) il ) gal)

sha mh o SF daua 155y (il 8 9390 (11-3B) Js&
ARLAL 4y ) a cila 3 die PMIFP ) saal) 481 _jad) cilialan 5 gl
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ABLial) g ilidl) /Sl Juadl)

ssaal) mha o SFy MR ddua ) il daldd) el (5-3B) dg
(OSad Al guabad (389 o Adlida 45 ) A cla 4 PMFP

I 318 K I 328 K I 338 K
Ln Ce ! Qe

I Temp.K 298 K
! Adsorbate Ln Ce

14.4814

14.3754

] Ln Ce

14.2871

! Ln Ce

14.1684

14.0564

24.2394

24.1234

24.0254

23.8244

23.7184

33.9633

33.7679

33.6114

33.3764

33.2209

48.6604

48.2664

48.0623

47.7453

45.5011

63.1182

62.9514

62.7689

62.4169

62.0789

72.9144

72.7155

72.5914

72.3134

72.0074

97.6376

97.5063

97.3529

97.0539

96.7104

122.1589

121.9639

121.7294

121.3804

121.0809

146.7644

14.6505

146.6034

14.532

146.4394

14.4155

146.1189

14.3495

145.8664

14.2214

24.4055

24.2865

24.1005

23.958

23.8305

34.182

34.0445

33.9065

33.769

33.563

48.877

48.7705

48.5685

48.4185

48.159

63.6065

63.4645

63.167

62.8955

62.5445

73.3915

73.141

72.9135

72.633

72.276

97.846

97.6735

97.4955

97.261

96.928

122.4605

122.3165

122.143

121.8255

121.5205

147.003

147.4135
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s5ha rh Je MR dda ) JaY (84 a4 g5 (12-3B) Js
Adlida 4y ) a cily 3 die PMFP Jgaal) 481 ad) cilialan gl

s53a mh e SF ddpa ) iaY (84 a9 30 (13-3B) Jsé
ARlA 4y ) a cila 3 die PMIFP ) saall 4381 jal) el gall

Cila B 35l (0, Kf) 5 S z35a8Y (a,b,R1) <laii s ¥l 5 s o5 Laaay

(6-3B) Jsaall o ey LS dylaal) Ll V) Clalas ae (B, A7) (S 72 50 Lyl
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) ey Jali ¥ Jalaa g (Sl g (il 2 ¢ laslY iyl 8 b (6-3B) Jaa
MLJ\PQBJAAJ;SF@JMR@

Langmuw isotherms Freundlich isotherms Temkin isotherms

‘ (mg/g)

232.5581 . . . 235.9391

147.0588 . . . 226.308

121.9512 . . . 213.9932

100.0000 . . . 188.0615

92.5925 . . . 164.6645

714.2857 . . . 249.9194 . . . 12.7643

268.1578 . . . 256.7438 . . 67.754 | 9.9148

151.5151 . . . 254.3899 . . 74.5070 | 7.8835

140.845 . . . 222.9461 . . 74.998 | 6.9860

114.9425 . . . 195.659 . . 77.679 5.9017

Udlae o) ALl dplaal) ) (e (P7) Lol Y Jalaa s (Slope) daall af (e a3l
Methyl e 315l dalee o (S0 ol (pe il JSYI 8 plaiV 5 (il b
JEEY A (Sl 8 o g Y Jeadl) g alall Jaall GLlaiy) cwwSafranin, Red
Al
Effect of surface Weight Sl haead) 039 4 -3.2.3B

o5 M SF s MR a5l e (Ao 5505 41 (PMFP) Sl o) (55 i
SF dima (9MQ/L) sMR dama (e(12mg/L)cats 3 55 alasiuly k) 13 2l )
sy sl xhas (52(0.003 - 0.070) O e Com o) 55 Ailide () 505 5 jiae 3alaS
Las 51(7-3B) Jsaadl 5 (14-3B) J3 A (e, 298K 2ic PMFP ) saall 481 sl
YV A 31255 Sy SF5 MR gianall 31 55a¥) S o Slall eandl 0035 s s
Allail) 8l gl d2e 0L 5 pn ST Aalinn 55 ) 3 pm canndl s Sl rdandl £aaS 83 e
G0 8 aal) dapiall 06 21335 23 e g hanadl e daall ) 3ieY sLeall (Active Sites)
(8 o el Balall dpeS Jiai Banae A ) Jusal ine A1) 33U A iall dpaaill 21 338 J slaal
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domdl (s (0.019) 055Y & PMFP LAl eandl ¢y 5 83 50 5l W5 £ Lua¥) Als e
AEU el b Lalaiind 5 Gl )il e SFSMR gkl 1) Ao

B ssaal) A ) il g3l ) gdua b ¢y Ll (14-3B) Jsé
298K 51 da d dis SF 9 MR (st 41 3Y 4 giad) 4l
el (s AdliE 391 plaiiady SF MR (rlioma dullae D3Y canadll pf (7-3)d 52>
298K ) s da 42 Mo PMFP saall 48) ol il 3 gl siua

Wt. () Removal%= (=-~x 100)

Methyl Red Safranin

93.5176% 97.1032%

93.7174% 97.8439%

94.6529% 98.5799%

95.8535% 99.7387%

93.8254% 98.8787%

93.1583% 98.6528%

92.9573% 98.6161%

92.9226% 98.8042%

90.9011% 98.8024%

90.8221% 98.1018%
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Effect of pH dpaalall AN 456 4.2 3B
& saall A jall Sl 5l (3 53 haw Ao SF 5 MR (s Al ) 4l )0
= (Omg/L) 5 (12mg/L) 438 38155 Jleainl 5 (12-2) gl (e dpadla Jisa
o Aamge Al ZlG |, 298K 3 das v Vsl Lle SFs MR e

.(8-3B)Js2all5 (15-3B) sl

I MR (e ) ) dpd o dpdaalal) J)gal) s 86 (15-3B) Jsé
5o da 0 2ie g PMFP Lsaall 481 ) clisbu ) gal) ) siua o e SF
298K
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SMR (e A1 3Y 4y giall dpnadl) (B Lpdaaladl A1) 50 (8-3B) Jssa
298 K 3l a 45 3 xieSF

Co—Ce
Co

Removal% = (

x100)

Methyl Red Safranin
93.3412 91.6482

95.7426 94.1649

90.4281 96.7322

84.1598 98.6272

81.1252 98.1699

80.4317 97.6698

i) lidsd) mhe (MR e Sl GRS ol gl ekl
Lo sl 2l BSF daaa Ll gaclall o glb Jai ECWEN Lol REIRIEY PMFP_) 5=l
35 PH=4.4 AMRiiual duadall D culS Cuaeandall Jau lly Ji, gaclill
Lndl) il Al pall Cojlad agee 8 1Y) AakaslY dicada IS dagdll o2a Cadic)
CilS AIPH=8 aSFaaial padall Alall ilS ey <05.7426% (& 41530 4y sl
Al duzds JIeS Al sda Cadiel di5 98.6272% AU Ay sl Al ladie
ol g sae (B ) Y
Effect of lonic Strength Aol B0l L6 -5.2.3B
Sl sl ) s3a JeSF 5 MR ra ) el e 43 50¥) 0l 3l Al o il 5ol
s O (S s AV B2l 80l ae D)) Aas laalti 5 ) sadl) 481l
3% Jalall 138 5 A oa¥) 3281 30 ) (B aadieial) mlall Al gd (e o) Arnall Al 63
15 Daaall sa Lea SS) mdanad) ae Tl 5V e Aaationall #3le¥) il gl dudlio o Jrny
Aalia el Aaadiaall 31 ils Cadlaa) ) Al jall i <Ll Woadl s ) 5ieY) dew JB
axa Slg Lnd ST (V) (S WISl Laadl 3 piesall e aaadl g daadl) b
Ml sl e MR G g 1Y) A ST Jalx
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Ca*?> Mg+2 > K> Na™t
il (e el o g sall 2y ) SIS le pa MR Raaaall 253U & siall Al () 585 G
Lilat (Sl Lo SF Haaeam o 20N 3 5 55 Lek ¢ gand 355 e e il
D AU el e il W) il s 505 sMIR dsa
Na*!t >K*! >Mg+2 >Ca*?
Ll elal) 5.8 55 (850§ i€ Ll g cyipnall e 3081 o 585 il o550,
Jsaall 5 (16-3B) ISl o Al jall il 3 e g LaS 113U Ay i) anall i (e
.(9-3B)

= NaCL(SF)
~@—KCL(SF)
MgCL2(SF)
CaCL2(SF)
—#—NaCl(MR)
—#—KCL(MR)

= MgCL2(MR)

—4—CaCL2(MR)

die MR a1 3Y 4 gial) i) b 43 o) 50 85 (16-3B) Je
298K ) a4 1 die g pH=8 e SF s pH=4.4
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Ae MR (hma )Y 4 sial) dpdl) B 43560 B2 56 (9-3B) Jg
298 KBl 4 8 aispH=8 xeSF s pH=4.4

Adsorbate lall S 5 A1 4 siall dpeadl)
(M)
\I NaCl | KCl | MgCI2 | CaCl2

Methyl Red . 90.9211% | 88.3316% | 87.2245% 80.1326%

86.8742% | 84.2551% 82.8713% 79.6569%

86.1501% | 83.8905% 82.1224% 78.1531%

89.7138% | 92.6112% 94.5125% 98.7621%

Safranin . 88.2378% | 91.1552% | 93.7178% 97.9069%

87.3176% | 90.2281% 93.1147% 95.6932%

Effect of Temperature 50l da e L0l 6.2.3B
LSuali o ) sl s (b Bsenl 313501 e 850l Ay i 0
Zi O s (1/T) dilae (LnKeq) 483, (AS 2555V AH EY), AGuesS 4il)

(17-3B) JS&ll b (e s LS (-AH / R) = Jsall g psfioss Jad

y=4324.8x-8.2664
R?=0.9915

y=1432.8x-2.2361
R?=0.9985

./././l/.

0.0028 0.0029  0.003 0.0031 0.0032 0.0033 0.0034
1/7(k)

disa g MRAasa ) 5¥1/T(K) SLnKeq @ (17-3B) Js
PMFP3_ saall 48) jall il ) gal) ) sua b Ao SF
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Gh“e‘MUSFJ MR@MMUY Ol el ?43(10 3B) Jgaa
Adlida 3 ) s cla 3 A PMFP3 ) saall 481 jad) il ) gl ) sdua

Ln Keq Ln K T (K) UT (K™
Methyl Red Safranin

e A15Y AS s AH AG 40l all ASuelinase Al Jsall (11-3B) dsaall cns
a3 2ie PMFP 3 saall 4381 all Gl ) sall =haws (10 Safranin s Methyl Red
(6.2.3A) 5l a5 Sl i alad) IV (e lplon &3 Al dilida s ) ja

Methyl (e &13¥ AS 5 AH (AG 4Salisa ga 51 J)gal) (11-3B) Jo
5 saal Al jal) cilishonn ) gall s siua g aladinly 4uilal) Lebllas ¢ SafraninsRed
 Adlide 3 ) a cla 3 2 PMFP

Adsorbate Temp. -AG AH -AS
K (KJ/mol) (KJ/mol) (KJ/mol.K)

0.01927
0.01904
Methyl Red ' oLz 0.01919
0.01922
0.01923
14.6981 0.07133
14,5271 0.06957
13.5740 -35.9563 0.07038
12.8487 0.07045
11.9453 0.07103

Safranin

-89 -



Chapter Three/Results & Discussion JEBL) g gl [ Saadl)

Jau (298-338K) 5l yall s 53 sae aie ALl AG b o) ekl Jgaall (g Laads
ddee & PMFP Ll zhaddl e Safranins Methyl Red isea i3l of e
iad PMFP 5 saall 481 pall clisliss ) sl mhassd AH ) 35eY) ll) dad of 5 40l
Eaely 3133 g 3 O I eis 3 Safranins Methyl Red a3 el die 4L
O el die 300 gfiall B el ) el ALl s ) A S Exothermic ) all
. PMFP zhu JleSafranin s Methyl Red Sxva

S g=aall LS g A jal) b 5ol (§ gaiin grbiiss (i A e -3.3
Ad) ) (b (Algmalla ) 8 — Cppmadlpa — Al ad) il ) gal) ) i)

Azl Lellas ¢e Methyl Safranin, Redbuwsea
Comparison between Iraqi porcelanite Powder and
modified form of this porcelanite (lragi porcelanite -
melamine-Formaldehyde polymer) for removing Methyl

Red and Safranin dyes from aqueous solution.

48 jall clilis ) sll = e Safranins Methyl Red (e &) du) 50 <

IS aladial ddcadl e ) 3ieY) dalead 5 55 5all Jal gadl (4 laall &5 laasy ¢ saall LdS

SFs MR sua ) Jial of 2a 5 385 Safranins Methyl Red (sicua ) 5ieY Guadaudl

DA o Al g )yl lialans )y sall (o Sl ilS A1 jal) ilislans y gall ) el JSEN e

s s i Fanioadl) Sl el Sy cpiall danilly B )55 ) o

ity sall prdansy 43 lie Juadl bl gl g Lae Giisall ST el A1)
(12-3B) Jsaall b o s LS &)l
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ds8lial) gLl JEIEY Sadl)

sl LgdSd g ) ad) ilisbias gl (3 gaina grbans (o A JBa (12-3B) Jg>
dsilal) Llilaw (1 Safranin s Methyl Red (e 41131

I A8 ) Clidas ) sl das I PMFEP ) sadll (<&

5 5l Jal sl

O IV G

I Methyl Red | Safranin | Methyl Red

20 min

20 min

10 min

I Safranin

10 min

J'LJ\C_L.MA\QJ'}

0.0200g

0.0200g

0.0100g

0.0100g

Luzaalall Al

4.4

8

4.4

8

A oY) sadll

) e e Ja
paa 5 S ek

Oy A

O aY e a3

a5 S sk

OeY) A

) Yl J
pa 5 S ek

O A

) e da 2l
paay S Ak

e RSP

SJ\);J\:\.;‘)J

BJ\)J

BJ\)J C"_\::La

EJ\)J C'_x;l_a

EJ\)J u_u:\_a

AG at 298K
(KJ/mol)

-3.7906

-9.6132

-6.1674

-14.6981

AH at 298K
(KJ/mol)

-25.6071

-24.0199

-11.9122

-35.9563

AS at 298K
(KJ/mol.K)

-0.0983

-0.1128

-0.0606

-0.1699

Ao s Y JS4

S Js&

S Js&

S Js&

S Js&

et Y zasad

S il 8

eSS 5 (ilay 8

S 5 Gl

Sy il

a3 A el

75.3796%

96.8631%
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Abstract:-
This thesis included a study of the adsorption of Safranin and Methyl Red

dyes on the surface of Iraqi porcelain rock powder and its axis shape.
Iragi porcelanite rock powder was treated with melamine to prepare the
porcelain-melamine complex, then the polymerization process of the
complex with formaldehyde was carried out to prepare the Iraqi
porcelain-melamine-formaldehyde-formaldehyde polymer. The axis was
formed using infrared techniques (FT-IR), X-ray diffraction (XRD), and
the external appearance was determined using scanning electron
microscopy (SEM), in addition to the diagnosis by atomic force
microscopy (AFM) of the surface. A series of experiments were
conducted and several experimental variables were studied, including:
equilibrium time, adsorbing surface weight, PH, the effect of ionic
intensity, and the effect of temperature (isotherms). The results showed
that equilibrium was obtained for Methyl Red dye at an equilibrium time
of 20 min. The adsorbing surface weight was 0.0200 g and the acid
function PH = 4.4 for Iraqi porcelain rocks, while the equilibrium time
was 10 min and the adsorbing surface weight was 0.0100g at PH = 4.4
for the axial shape of Iragi porcelain rocks. As for Safranin dye, the
results showed that equilibrium occurs at a time of 20 minutes. The
weight of the adsorbing surface was 0.0200 g and the acid function PH=8
for Iragi porcelain rocks,while the equilibrium time was 10 min, and the
adsorbing surface weight was 0.0100g at PH = 8 for the axial shape of
Iragi porcelain rocks. As for the ionic strength, the results of the study of
the effect of ionic strength on the adsorption of Safranin and Methyl Red
dyes on Iraqi and modified porcelain rocks indicate a decrease in the
adsorption capacity with an increase in ionic strength. The greater the
charge and the larger the volume interferes more in the adsorption with
Methyl Red dye in the following order:



Ca?> |\/|g+2 > K> Na™

Where the percentage of removal of Methyl Red dye with sodium
chloride salt is higher than the percentage with calcium chloride salt,
while the effect of these salts with Safranin dye is completely opposite to
that of Methyl Red dye, and the order of effect of ions is as follows:

Na™ >K*!' >Mg*? >Ca*? The effect of the concentration of these salts on
the dyes Safranin and Methyl Red, whereby the increase in the salt
concentration corresponds to a decrease in the percentage of removal.

The values of thermodynamic functions (AG, AH, AS) were calculated it
was found that the adsorption process of Methyl Red and Safranin dyes
on the surface of Iraqi porcelain rock powder and its axis shape is
spontaneous, emitting heat and a decrease in randomness through
negative values of compression energy and negative values of change In
enthalpy and entropy. The removal of two dyes, Methyl Red, Safranin, on
the surface of Iraqi porcelain rocks powder, and their axis shape as
adsorbent surfaces at different temperatures (298-338k) was studied to
determine the adsorption isotherms and thermodynamic functions.

The models of Langmuir and Freundlich isotherms were used and were to
describe the empirical isotherms and the isotherms constants. The
equilibrium data of the two dyes Methyl Red and Safranin showed that
they agree with the hypothesis of Freundlich and Langmuir isotherms
well on the surface of Iraqi porcelain rock powder and its axis shape. The
isotherm form of a dye takes the shape of the letter S, according to Giles'
classification. A comparison was made between the use of both surfaces
for the adsorption of Safranin and Methyl Red dyes, and it was found that
the adsorption of Safranin and Methyl Red dyes on the Modified surface
of Iraqi porcelain (PMFP) rocks was better than using the surface of pure

Iragi porcelain rocks.
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