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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
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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 Concentr.atlon 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 7 171 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?;/nr;tlgosage Contact Time (min) pH RY
300 5 0.994
2 360 7 0.848
20 5 0.925
300 5 0.987
3 360 7 0.995
420 9 0.975
300 5 0.835
4 360 7 0.119
20 9 0.991

Y& min Ll ole; L ¥ giml Qi Jlabe an by se
Dl (ymsxs pH=Y

@iz pionl ggi Y-

abol (>1b 50 ptee sLo)giSl 5l (S0 2 0,593
bl Sl adsie ao Qi o gl conl Ciar gl
Pz B pan gilwaigy g Il S8 )b sl ol o
P9l Jome 99 5l Gipghy ol yo i cnl 1B 555
C—‘L"’ 9 Sl 00l salaz Ol dng,8 g )_o.fa\] o>
Ao >g Lyl oo b ool lai (V) S o QT
Joe $lm (Kimrod i p2 lie anylie 5 (V) S0

23

Oored 99 O ol Lo pH Loy e Cizr aoj (0 5
> s, pH e polBl L a s o b svnl i
Loy 3z (e G eS 0dle 4 a8l B
Yo min ules ole; g pH=0,0 ¥ g/ml Q3ls jlase 4
gl L3z ladie 4 by o i (i o fitan g 009
(V) Jgo=z 09— ¥Y+ min wlos Lo 9 pH=9 0 ¥ ml
Jolie )0 Qi a0 Gl 1) (g5 el po Al
Sl O Sy e re G VL 45 wa e s PH
obey Lo Vgl Q3la jlade am Lo o iz 0o

G 0oy (b § b g pH=Y 4 Y7 min Ll oS

o

mu

ot
Ln
1

1/q, and In q,

0.5 4

& Langmuir adsorption isotherm

OFreundlich adsorption model

oo v=-0.0163x + 22600

v=0.0033x +0.07%
B2 =10%05

win ANFY

1/C.and In C,

iedatg )8 9 5SSV Joe 90 annlie Y IS0
Figure 2. Comparison of Langmuir and Freundlich models

FA ok - oo okt 5001 o g sl Ay o (SRg3 solke anlilad


https://arcpe.modares.ac.ir/article-38-38725-en.html

[ Downloaded from arcpe.modares.ac.ir on 2025-04-18 ]

Sl S8 a4y T Jslore 5l 55, oS 318 i

sLapH 5l osliiwl 4 by po iz wmo)s (2 3YL 45
slosliul any by pe iz oy i Fimb 54 2l
= Ol ST adal 4 adals aylio Ly og O sLapH
e an by uye iz o) VLl r as s
Ol a0 FY+ min Lol o5 Loy Lo ¥ g/ml Q3L
bgye do)0 o S ombl g ad awloe oo 0 YEIAYD
as Y7 min ol Loy Lo ¥V giml Qils o de asy
A Hlog i gl Lol o a e 00,0 FAYYO o
Az doy oYl A S Al ek de 00,08 Oy
aladi aolie L .crwl Y- min glo lo) as by oo
O YL Az 0oy, LAl Jade Sl A lads a

o At (4,30 0) ;o 55Y Joe 9 (+,AYF) Licdaig,
o 8 Jds an Adang B Jos sl Qi S
oA A S e ol A S e S YL
o shls a5 Qa6 5l mle e (59, i
5 iz gl (e il o sl e el
S5 laie g ossd - Sen S jo b 4 oy Sl
oz slo K &‘9_:\ u_al.c.}' — oAbl eol
Il gy, i anld g soen el LSS
ol oo plosl 4 W O g0

(Variance) 15,9 Juloi ow)yp V-Y

gl 2 1y iz e (g o (7) Jguz

P Gl 2105 Jedo gy 0 ¥ Jso

Table 3. Analysis of variance of adsorption rate

Variation Source Ss:lgr(;fs lgsegggi;f glqel?;g; 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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