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2. Atomic Absorption Spectrometer (Chem., Tech, Analytical
CTA 2000)
3. Kinetic
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4. Scanning Electron Microscope(SEM)

1. Isotherm
2. Exponential
3. Scanning Electron Microscope(SEM)
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1. FT-IR Spectrometer (Hartman — Bomen )

(1) ol 9 o 0 plasdd = @235 JUw = Ol sl pomis s Siaeo A3 pus

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe



—~

35 95 ST9¢8 Sl dlaawgts T sslons jl esodlS (swn j 32

0 0000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

S S azmai - ¥
95 Cd Oyl Loy, (8l dae s laize 5l (6 ks 059l
slais, HiKle B aidl go ML anal jslate 4y ol
Sl Jshes 0120 Sl (555 0 ST 515 sloog S 5 4
JLsd slwog, 5 jpas an by GlalosT b ol ol 00,5 oy
0ads oale lis 50,8 gole s b olKiws alwgdy oS 5,5
aS Sl 4 wilbiow Se Jols g 5l i el Lal
e 9 peedS O Oliee Glod 4055 (0 D90 eslS D3
Sl ojlg0 mlaw yo ST ol 25,5 o ol Sl o
Ol 50 a5 010 peolS oo B Ll o 1) Lol i las g0
i 2l Ol et Al oo (6 yntion Slason 4y aiejls i)
S0 L sloog,5 1y S bl olys)l alowgay Logiios 1, @I58
Ol A g dies oo lid Sl Cudie [l a2y (ool alox )
o oS g5 5l 5 Qa5 wleige Seop | Loyl
syLJ UA_> 6:‘)5 » es)l& u_ia.b )| oolaiwl Lgl)‘).o 41A> )l |

a5l pae Ol o9 480 (g e 5 Ceaed Gl & Olg e
ek U1 0 pedlS i gV LS wdle  Sglie collad
Sl S99 9 sl SeSg9ble Gl e Byb 510 S 6L
s 88 Sdz 0wl e sl ST s055L o5 (MIG)
G391 58 aitas 55U i ol 5 Sl V S & g
95 Sl i Ol I Sl (B p0 )y o)l Qi LS
2=ty (b SR Bib il e Sy ) S (S 0
S aalsl jo paio a0 3 18 Gas adllas gl dingn
SLadsls (ols jome 5 Sl wxls slo i (b il oo
OV 09 dalgs 3uixs cpl 50 o] (slaosyl dlex I )T 5l eall
Sl alwgdy @uodlS Ll dipion o5 Wals (3155 ), Sen 4
ol 039 0,5 5 Jga Shon + 180 3905 5 | uslsC s wsTp
reolS 518 Cis i a5 wisls olis o) Ses g swges [VY]
PP sga 53 Vailoads ol (s 0543 Sl alnuga

G5 S 5 il Crizen [VE] sl 05 51 Joo s

1. lon-Exchange
2. Fucus Vesiculosus
3. Sargassum Filipendula

el 0 o0ls i (B) JS_b 0 45 41b /5 &9 (D054 IY)
STAD il plade O js S alwgan mreslS Gl ani
e IO 359> 50 Jyere Ol )3 Glie (nl 5 05 2 Jseishes
s3a 4 ke o o Dl Ghals al cle sl osgy 05 1 Jse
CAz )3 el b a5 03,5 oo S 1 2 2 S e YV
<l 50 pealS ez Gl yleioe Cold)y (s 3z s 2
Wolas 5| e 0T 45 ool iz sl alixMo L6 55 Jsane
DS e S5 @it adoles Sl (dsame OF o g agaSY
I 50 esls 1 Dl y5eSY (sla il (V) 5 (V) slagor

Ol 1) Joere ol yo 516 Cio mlai b sla e )l 5 yhaie

2O o
9
3
2]
2
EN
2
",
<
./'.r ./.'\o ./'.9 o/i/\ Al
(| Jse Sho) Jols il

O 32e) o gano g::iijégAg:Jin asoals Lda sleasi -0 Jsudb
ferd g phals T ju il s Jge aa YAV LG /Y Gl clale
(5l 2 p S shao +/+4 Salas GBIE (T gana OT 5u /YFY G

@32 SLoas b ddasly ju g3 9aS3Y (sLa yial L —) Jgua
5 et 9598 Sl a9 pasls
b, [l Um
(51 J9o (ko)

<[AND

W yol,b

(Ugo (oo | )
YE/YY

Molf

032 Sloasi b ddaul ) y9 sl g8 Loyl )l —Y Jgua

93 s pu 35 99 ddais gds aasals

Iranian Chemical Engineering Journal - Vol. 11 - No.

Ke
(IT]O' 1-JJn. le. gl)
oY [NV JYYS odls ‘
64 (2013)



(9]

(6]

(8]

(9]

[10]

(11]

[12]

[13]

(14]

[15]

[16]

Bishop, P. L. Pollution prevention: fundamentals and
practice. Beijing: Tsinghua University Press, (2000).
Veglio, F., Beolchini, F., Remova of metals by
biosorption: a review. Hydrometallurgy, 44:301-316,
(1997).

Malkoc, Emine., Nuhoglu, Yasar., Remova of Ni (II)
ions from agueous solutions using waste of tea factory:
Adsorption on a fixed-bed column. Journa of
Hazardous Materials, 135:328-336, (2006).

Abdel Halim,S., Shehata, A. M. A; El Shahat. Removal
of lead ions from waste water by different types of
natural materials. Water Research 37:1678-1683,
(2001).

Davis A. Thomas, Volesky, B. Mucci, A., A review of
the biochemistry of heavy metal biosorption by brown
algae. Water research 37, 4311-4330, (2003).

HaeFeli C, Franklin C, Hardy K. Plasmid-determined
silver resistance in P. Stutzeri isolated from Silver mine.
Jbacteriol, 158: 384-392, (1984).

Volesky B., Weber J., Vieria R, Biosorption of Cd and
Cu by different types of sargassum biomass. Process
Metallurgy, 9:473-482, (1999).

Aksu, Z., Acyked, U., Modelling of a single-staged
bioseparation process for simultaneous removal of iron
(111) and chromium (VI) by using Chlorella vulgaris.
Biochem. Eng. J. 4:229-238, (2000).

Holan Z. R., Volesky, B., Prasetyo |, Biosorption of Cd
by biomass of marine algae. Biotech Bioeng, 41:819-
825, (1993).

Davis T. A., Volesky B., VieiraR. H. S. F. Sargassum
seaweed as biosorbent for heavy metal. Water research,
17: 4270-4278, (2000).

Prasher S. O., Beaugeard M., Hawari J., Bera P., Patel
R. M, Kim S. H. Biosorption of heavy metal by red
algae (Pamaria palmata). Environmental Technology,
25:1097-1106, (2004).

Chang J. -S,, Law R., Chang C. -C. Biosorption of
Lead, Copper and Cadmium by biomass of
Pseudomonas aeruginosa PU21. Water Research, 31:
1651-1658, (1997).

33 UL Ll a8 Sz 5 aeedlS 38 Gis diy wisls

Silx 50 Gyb 511Vl el oo 0,5 5 Uge o /0 F 390>
HE Bdm Sz )3 [igjgl wlisagog— s SL 5l OLSen
Sy 45 0sls 31555 wis S eolitl T sledslore 3l pueslS
anslio I NVEL ol 08 1 Jse (s < I¥A d9a> j5 Cis ol

WL& LS‘LA.)J.)[S g.)él.> u..l‘ 9 Sl WLA.A ‘d,..m u)l o solawl

3155wl =0

izl Coles (gl pOb] oRisls cighy cuglaes 5l dlwgipay

d}“’kf (59‘0)‘.\3 9 ,iw) 5

&l

[1] Romero-Gonzalez, J., Peralta-Videa, J. R., Rodriguez,
E., Ramirez, S. L. GardeaTorresdey, J. L.
"Determination of thermodynamic parameters of Cr
(V1) adsorption from agueous solution onto Agave
lechuguilla biomass’, J. Chem. Thermodyn. 37: 343—
347, (2005).

[2] Yin, P, Yu, Q., Jn, B., and Ling, Z., Biosorption
removal of cadmium from agueous solution by using
pretreated fungal biomass cultured from starch
wastewater. Water Research, 33:1960-1963, (1999).

[3] Chang J. -S., Law R., Chang C. -C. Biosorption of
Lead, Copper and Cadmium by biomass of
Pseudomonas aeruginosa PU21. Water Research,
31:1651-1658, (1997).

[4] Atkinson B. W., Bux F. Kasa. C., Considerations for
application of biosorption technology to remediate
metal-contaminated industrial effluents, Water SA 24:
129-136, (1998).

1. Palmaria Plmata

(1) ol 9 o 0 plasdd = @235 JUw = Ol sl pomis s Siaeo A3 pus

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe





