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Research subject :Zinc is one of the most dangerous organic
components in industrial wastewaters, which pollutes the environment
as a result of human activities and various industrial operations. In the
present study, the adsorbent prepared from Gracilaria Corticata algae
was used for the first time to recover and remove heavy metal zinc and
equilibrium study of the process were done.

Research approach :In the current work, the effect of important
parameters such as initial pH of solution, adsorbent dosage, and
contact time were investigated on the adsorption efficiency of the
process. Additionally, Langmuir and Freundlich two-parameter
adsorption isotherm models were used to model the equilibrium zinc
adsorption.

Main results :The results showed that according to the calculated
correlation coefficient, Freundlich isotherm was better than the
Langmuir in fitting the experimental data. The highest point-to-point
correlation coefficient for adsorbent percentage was achieved at 3 g/
ml adsorbent dosage with contact time of 360 min and pH=7 and the
lowest one was at 4 g/ml adsorbent dosage with contact time of 360
min and PH=7. However, the highest adsorption rate was observed
for the adsorbent dosage of 4 g/ml with contact time of 420 min
and pH=9 and the lowest adsorption percentage was achieved at the
adsorbent dosage of 2 g/ml with contact time of 300 min and pH=5.
The maximum and minimum adsorption percentages were 76.88
mg/g and 49.23 mg/g, respectively.
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Table 1. Linear equations of adsorption isotherms and their parameters

Adsorption Isotherm

Equation Number

1_( 1 )1+1
Je kLQInCe Om

(3)

1
Lng, = Lnk¢ + Z LnC,

(4)

1

Rj=———
L7 1 + ke,

(5)

)_.0)9 A_L.J? )‘ OJ_.MJMQJ u&bd) JL’ﬁ J_Y‘)A —
slass pH il L acs csilens LIS 565 b Dl 5
O wi 6l clio § (31 mhaw a5 o [V
Ol mlBl 69y D9 i (205l 9 ab pal B (s,
A Sy O9— > —35L pH o g il L sls
el ol ol a8l ials [5Sde Lila g alwg
Sl g 03ls JSis SheS (59, 7 (9 Lo g 4Ly
= ey 59) 0= b 23 JLsd S o 6518
= dlS dame a8 Cd s el A o aS
0| s —liaa >o Ly ool b L] oy
89y o 78 g BA2 5 (il sl A PH

Dyl oss e 4 ST Jodoe
slegle; g Wil el slo laie cpH SI(Y) Jooo
Ao, u_a).:\!l.: as o RC ) de_> )l sola il Ly
—u..ul.) 9 1 )_.)‘JJ L;L_mpH )‘ oolaz_wl a ka._)).o ud._}

L
2 70 z "
2 M °
g 60 - -
"-ﬂ 50 ____,__,-'—"__-_F- -
Wl §
10 R""m__h L
E i -\-x"'-\-\.
B e
pH T

ooy 5 wdla ke Lol Uy el s JSUS 5|
S, S o i)l G as o LSS pH gl
ooliiwl b (59 oo ld ©dz jo pH ,1Y)-Y
U9 byl F Sl

St i 55 i slm el | 2 Jylons <l pH
Dy ccal DT sle Jgdome 3 Lol 5l S ol Ls
gl oils foke ;b ayl, 8 o aJsl pH 51 aslllas
9y 09— Aol clale ¥+ - min wl o5 Lo ¥ ml
ols ylis ol .ol slosl YAANVO K sles 4 T+ ppm
S =5 O Lo =l PH )5 (55, (5= w3z (005l 45
a5 ol il Jalome gl pH il L
Seal Cewo 4 A L ol pH (o (69, (9= wds 0o
g 4 (59, O9— Iz (235k b sLepH o
03982 9= plae ) 09 (b 550 Q3la s
9y 09— b ) )3 g ol Jlmas Jodome (9,0 (FH)
Ao 3 0 23y JLsb S o 6B Gl
ot s a5 Sl Jsd 55T, JUl Ly
S35 0= S5 )18 5149, 5 O399 B9 e A3l

| |
& +
. ]
e ¢
+ EH“'H._E__& L ]
sl
[ "'\--.._\___\_
~J.
e 450
" 400
=" 3gq

Contact Time (min)

D3lr e calisee slerlile 15 iz aoys 55, 2 PH 5 oles ey 3l ) IS
Figure 1. The effect of contact time and pH on the adsorption percentage at different adsorbent dosages
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Table 2. Effect of pH, adsorbent dosage and contact time on adsorption percentage

Adsorbent Contact Time Final . Adsorption
Dosage (g/ml) (min) pH Concentrg tion Percentage
(mg/lit)
300 5 18.825 52.937
300 7 15.542 60.312
300 9 13.2 67.00
360 5 20.103 49.742
5 360 7 16.125 59.687
360 9 15.475 61.312
420 5 19.125 52.187
420 7 17.1 57.25
420 9 11.5 71.812
300 5 16.85 57.875
300 7 14.067 64.75
300 9 12.002 69.995
360 5 17.275 56.812
3 360 7 14.3 64.25
360 9 11.475 71.312
420 5 16.325 59.187
420 7 13.775 65.562
420 9 9.403 76.492
300 5 16.325 59.262
300 7 15.675 60.812
300 9 11.25 71.875
360 5 10.1 75.083
4 360 7 14.275 63.187
360 9 11.725 70.684
420 5 14.3 64.25
420 7 12.053 69.867
420 9 9.975 75.062
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Table 3. Comparison of regression coefficients for percentage of adsorption versus pH

Adsor?;/nrflgosage Contact Time (min) pH R
300 5 0.994
2 360 7 0.848
420 9 0.925
300 5 0.987
3 360 7 0.995
420 9 0.975
300 5 0.835
4 360 7 0.119
120 9 0.991
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Table 3. Analysis of variance of adsorption rate

Variation Source Ss;grc;fs ];:egggz;f glqelf;.;); F test Significance
Corrected Model 760.51 26 29.25 24.33 0.001
Intercept 16508.96 1 16508.96 13730.47 0.001
pH 376.89 2 188.44 156.73 0.001
Algae 181.01 2 90.51 75.27 0.001
Time 19.3 2 9.62 8.03 0.001
pH * Algae weight 58.11 4 14.53 12.08 0.001
pH * Time 14.21 4 3.55 2.95 0.028
Algae weight * Time 30.22 4 7.55 6.28 0.001
pH * Algae weight * Time 80.75 8 10.09 8.39 0.001
Error 64.92 54 1.20
Total 17334.40 81
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