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Abstract
This study is concerned with adsorption isotherm of Fuchsin Acid LR by Eucalyptus leaves
powder as adsorbent a low-cost and available .Study the effect of adsorbent dose, contact time,

initial concentration, pH, and temperature on the adsorption process, the result show that the
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equilibrium time was (45 min) . and obtained highest adsorption capacity(94.48%) at the
adsorbent dose (0.4g) .the effect of pH on amount of adsorbent as follows (pH=7>3>9) . The
adsorption isotherm following (Freundlich and Temkin) equations at low temperatures. The
thermodynamic functions (AG, AH, AS) of the dye for their adsorption have been calculated,
which show the adsorption is spontaneous and the adsorption is exothermic.
Keywords: Eucalyptus leaves, Fuchsin Acid LR dye, thermodynamic study
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(0.4gm)

Co pH=3 pH=7 pH=9
Ppm | Ce Qe R% |Ce Qe R% |Ce Qe R %

mg/L | Mg/g mg/L | Mg/g mg/L | Mg/g
5 1.17 0.47 76.6 1.15 0.48 77 4.1 0.112 | 18
10 1.6 104 (833 |[151 |106 (849 |74 033 |26
15 2.3 158 (846 |2 163 |86 |106 |054 |[288
20 2562 | 217 |87.2 |209 |224 |895 |118 |1.02 |409
25 3.1 273 | 876 |242 |282 |90.3 |145 |[131 |41.92
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. ey g 3l O aladiuly dwl all sda 3 Lle Juas ) il Jilas o5 43li s ) e Aa
Langmuir Adsorption Isotherm J) ey jlesil cila g 3311.4

Ll peilaie dS40 4e j5e OS5 Dl Ll diasy (Al Adladll @l gall o) laSH Zdgai (i
DRV 58y 5 alitia mlasall e 48Ul 5 55 (5 5K 5 400 mhasadl e a8 e (5) Aaliss (585 Cua ((Homogenous)
L1948kl (gala) &5 )5V o) gy 138 (a5, o se
(3) Aalaally Jiati ekl dlabaal dhadl) dipual)

Ce/Qe =1/KL gmaxt(1/gmax)Ce  vevvererrnreraecnsnes A3)
salall A0S Qe ISRt
LSl Gl Y e 5853 2 Ce (Mg/g) » Fieal
s mdiy Laie alaal) 3 ey A :Omax (M/l) o Siaall oalall
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olia Lakaldi g (1/Qmax Jeoie Jie (Je Jani Ce Jiie Co/Qe e 483all ansy (0 KL Qmax ded oy
Gllee Caia gl anulio alaladl Ja cpsi )5 ( Correlation Coefficients) R? dad s aiy | (1/KL Qmax)

(19 dslaall (10 (Separation Factor) Ry by delee af a3 leSil dlslae ¢ s s . ) 3eY)
R=1/(1+KLCo) wvroreereon. 4)
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daph (e dege Dlasles Jo dasi Ry ol ¥ Jalas A (0, eS8 B K 5 Sy 38 5ICH dus
(2) dsaall b eam e LaS ) iaY)
3 e daal g Bl ¥ Jalas (3)d 52

Value of R | Type of isotherm
RL>1 Unfavourable
R=1 Linear
O<R. <1 Favourable

RL =0 Irreversible

(0.40) s 3kall 3alal) ¢33 59 pH=7 die g 4dlidia ol ja cila s 1 5aY) o plaSil Alalaa il (4) Jgaa

Co 288 293 298 303 308

ppm | Ce Qe/Ce | Ce Qe/Ce | Ce Qe/Ce | Ce Qe/Ce | Ce Qe/Ce
mg/L | mg/g | mg/L | mg/g | mg/L | mg/g | mg/L | mg/g | mg/L | mg/g
5 11 | 224 | 116 | 24 115 | 239 | 145 | 3.29 | 1.86 | 4.77
10 147 | 1.37 149 | 141 L.5IN/| | A42 194 | 1.94 2.1 2.12
15 168 | 1.01 | 1.76 | 1.06 | 2 123 | 209 | 1.29 | 224 | 133
20 197 | 087 | 202 | 089 | 209 | 093 | 212 | 094 | 234 | 1.05
25 231 | 081 | 236 | 083 | 242 | 083 | 259 | 092 | 298 | 1.08

3
R2 = 0.865
2.5 1 .
2 A
S
g1.5 *
1 P R
0.5
0 , . . . .
0 0.5 1 1.5 2 2.5 3
Ce
. 298 K 3)1ua da 0 i et asfiiana (2) )
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Freunddlich isotherm 3 jiadU (a4 cila yfig 3l 2.4

0583 131 (Herterogeneous) 4wiaie ye = shull (5 Latie deriioa) due i 5 5Y) C¥alaall ad) (ga yriad
Slalaiy 3 Aalae G g 4Blall (e 4bliie il e die ) Y] a8l g0 g 58 5 G dedalia pe 43Sl A8l ) pas
OSars (Ce) 31 38 yis) Jaiim pa 8 el 5aLall ALY of Anlisall 328 5 3 (Qp) 5 iaall 5akal) laia &yl Jicil
- 20 ) saill e a8 Alalas A€

Qe=kF Ce I/n ................. (5)
ol 3)
(MQ/Q) 33 528 yiaall Balall 435 ) 5l dad) Qe
(mg/l) 32> 50 o) 3V vie 58 510 :Ce
adsorption capacity J yie¥! daud Lubia iy (ilasy b s Ky
o iaall salall dands y Ll mhadl ¢ 53 e <l g3 5 adsorption affinity ) ie¥) sad e i allidad a5:n
1Y) saill e maa (5) Alabaall Gui plall 3 e ol 3alig 5 ) all da 50
Log Qe =Log kF + 1/n Log Ce ......... (6)

o se WS (logKy) Leabaldis (1/n) o_jlaie Lelie 43l d83e e Jiasi (log Ce) Jiis (log Qe) ) 10

(3) JS&

. (0.40) ejkalt Balall 0599 pH=7 die g Adlidia o ) ja cila a1 550 o Qalai b Aslaa il (5) Jgan
Co 288 293 298 303 308

ppm | logCe | logQe | l0gCe |l0gQe | logCe | logQe | l0gCe |l0gQe | logCe | logQe

5 0.04 |-03 |066 |-0.31 |[0.06 |-0.32 [0.16 |-0.36 [0.26 |-0.408
10 016 |0.29 |0.17 |0.026 |0.18 |0.025 |{0.29 |0 0.32 |-0.004
15 023 |0.222 1025 |0.22 |03 021 (032 |0.2 0.35 [0.23

20 0.29 |0.352 |0.3 035 (032 (035 |033 |0.35 [0.37 |0.34

25 0.36 |0.453 |0.37 |0.452 |0.38 |0.45 |0.41 |0.447 [047 |0.44
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0.1 -

log Qe

) 0.1 0.2 0.3 0.4
-0.1 -

-0.2
-0.3 -

-0.4 -
log Ce

. 298 K Bulua da o dis (ilN 6 aiiua (3) JS)

Temkin Adsorption Isotherm J e ¢Sasi a g5 3.4
1D Y il (S Alalaal 4ghadll 3 ) suall 4US (Say s 31 5] Cllee (e aell b el Craniil
Qe =BT In (AT. Ce)......... (7)
Aabadll o Uilias Lgas 5 aay 5
Qe=BTIn AT + BT In Ce......... )
(MQ/g) <as 52 o Fiadl) balall 4aS 8 :Q o Cus
(Mg/l) 5 (/) s e ) 3 vie 5853 :Ce
(8.314 J . molt.deg™?) i jlall aladl i :R
(K 3aa 53l adlda 2T
Qe da a0 N5l Ao Jaall 5 aladll 2ad (10 B, A il nini ((B= RT/b) i Cum (8 2l 8 Wy B, A
(4) JS2) 5 LS J0gCe e Jitie
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. (0.40) s 3kal) Baal) ¢y 595 pH=7 2is g Adlida o ) a cila ja 313V e (e Alalaa 150 (6) Jga

b e Fuchsin Acid LR 4 1 3 daSialing ga b Al
dpilal) Leldiaa (B 5 g5alsl) (3) ) (5 gana

s Jiald a5 Clad daaa aMal

Co 288 293 298 303 308
Mg/L
InCe | Qe InCe | Qe InCe | Qe InCe | Qe InCe | Qe
mg/g mg/g mg/g mg/g mg/g
5 0.095 (049 ]0.148 {048 |0.139 048 |0.371(0.44 |0.62 |0.39
10 0.385 (1.07 |0.399 |1.06 |0.412 1.06 |0.662 |1 0.74 |0.99
15 0.518 | 1.67 |0.565 |1.66 |0.693 |1.63 |0.736|1.61 |0.81 |1.69
20 0.678 |2.25 |0.703 |2.25 |0.731 224 |0.751 (224 |085 |2.21
25 0.837 |2.84 [0.855 (283 |0.883 282 [0.952 2.8 1.09 |2.75
3 *
2.5 - R2=0.928
2 .
815 -
1 .
0.5 - ®
0 T T T T 1
0 0.2 0.4 0.6 0.8 1
In Ce
. 298 K 30 da )3 sie (840 aytiana (4) JS)
» R (oSatic palasil ¢ Gadai jB) Adadl) cialaal) Cul g 4 (7)J 58
T il 8 P (S
(K) |N K |R? Omax | KL RL R? by |InAr [R?
308 |0.254 |0.053 0.815 |2.82 |0.043 |[0.38 |0.504 |501.2 -1.972 [ 0.896
303 [0.293 0.125 0.936 |2.83 0.06 0.36 0.822 |602.1 -3.287 | 0.87
298 10.424 0.361 0.981 |2.82 0.1 0.377 |0.818 |820.38 |-37.75 |0.93
293 (04 0.375 0.985 |2.8 0.1 0.36 0.81 721.77 |-23.12 | 0.987
288 (0.415 0.428 0.986 |2.75 0.112 |0.358 |0.86 73494 |-141.3 | 0.979
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ASalisa ga ) il padal) Al )35
(2(9) Aadll Ga(AG) p Sl 5 Cun (ASCAGAH) &Saaliod g ) il Capeen
AG = —RTInk oo (9)
O sl i K o) s
(8.314) 4iasi 5 < Jall slall s :R
Aabadl) Coen (1/T) o) oadl a3 slie Jiia K 2512 5l a0 (AH) ) 5ieY aualiaall 3 ) jall 4aeS Gilua
.(10)

= — o
Ink RT + constant (10)

, aghail) 48al o sl Jia (30 AH s o Cym
AS dad Clua 23(11) Aaleall Jlaatioe) JYA e g
AG=AH—-TAS ... e (11)

.(308-288) s (s ) ia¥ A3Sialisa ga Sl b (8)J g

K) T AG- _AH AS
KJ/mol KJ/mol J/mol.K
288 5459.3 18920
293 5505.3 18754
208 5524.9 10.234 18510
303 5416.1 17841
308 5095.8 16511
2.4 -
2.3 - *
v 2.2 - R *
=21 - R2 = 0.847
2 .
1.9 : : : : : .
3.2 3.25 3.3 3.35 3.4 3.45 3.5
1000/T

.(308-288K) 51 a sa (raa 51 35aD 81 ad) da o Gslia Jilla Ik 4B (Jiay (5) Jedl
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