Salpgdd LB3a S Ay uwgy I oy (g8 S OE (W)
o1 sl uxo )l

Sl e hozme (553 g g ds 55 e S e il 531305 o
xS p ke oS (g s dSls L Cudllg owdige 03 S Tty e olazxl Jolge Slides S 6
Ol eior o g5 OLul >
Olnl DL Ol (S pole o8l (g odSCEls cdapms Sudligy wdigo 055 Y
Ol ! cOlhos Oldan dly Dl 51T ol carly ke saSisls (5l 05,5 ¥

Olnl Ol i dogd (S p ke oS8l (it oudSLils Jaome ol owitige 035 £

WAL/V/Perghpadg @slis  APAP/IV/YD iallio adlyys fopls

o.\g_&?

ol Gaob 51 €058 o 18 suliil o) e malis 5o sl su5iul JSE G T SluS 3 5 wlssli idua g dias)
sl i L eaasd Gl sl wila 31 soliienl ol ey Baind ool 51 Gua. 05 o sudiie crsy basas
il oo wlsl sula o sl s )

Slos 0 el ¥ s 0 5 00ls JEEI 558 (50 4 s G AN 50 1 Loy caengy 51 Jeola o5 LIS Gl
Slle (0 an ooy (ol Guil) s slos PH (gla saiie S5 a sl oo 8l sus 0l S (Bliw dapu Ve e g0 r Al
obale g 580 el olale (o5 o3l had 8 18 (s 0 a5 03la S0 5 el Gle) e (518 4l
L L ool Jalad 5 45505 cnld 5o 5 @S alad! (gt 38553l oy S Ly a3l Gulaal 5 suilassls
28 S o) g EXCEL 1530 a5 5l salii

Bl a0 00+ glonyu (e sy Je3)la Lila (il s 4S ulo i wlialesT cpl 5l Juola mlis la 4idls
)i 5o ST ila 30 s Aol wila sl Y GLCdla 00 (PHE) A o0 sime 5o Jslas PH aslais ool S
Iy s su A= Gliae o (PBaa plewsly 0 PPMl; 5l 4l o) lile (dla (sl @80 £ Gl (Lol ¢ Gy Q3
sl e s

SIS Gy S alils 5 iy gy 25 4S 5 g Sl G5 (oo aalllae 0l 31 ols i slise o 15 ypaSdaain
SCHN B PIV Y NEORS IR PR O SV [ PR L PR PRV P

gl Sl e 3 51 o 5 b b Sl as LS An dio

o ka8 e L g3l et iles bl : : c .
e Se Ll s S SOl A & fﬁﬁ‘@u‘JJQJ?'j‘J)l’“LSL”‘Uﬁj‘L;\iJi‘JJb

Olnl (Ol it dogd (S pshe olKls (g odSCals Jaws by ikign 05 5 *
1410- FY AAY b ol - saghi9@gmail.com : fees!



Oylsan g sulalad aa 4o

ESCRVINC I PEpI I CIE NP U R i
Slal posart a3 sl sl 5l Al ol
SIS Gla s Sl ashl a5 L s eed 2
Do ed Ol Cgr r)‘}lJ_‘JSw eslatal soe
Sln o 3l o3l oy LSS Slead STl LS
3 ey el Sl A Al 1l
M S ol sy S M Jals T e
5 dlnd Lo JT L oo i T i 0l 28510
ke 815107 edhe 5 T e T it b 58 )
38 DMy (S S o T e oS Wi 3l 4o
e G Es S5 G Tl (S ks
3 b bl 3 g o sl sdmes JT sla s VT Gl
2338 B Siamy 5 (SIS s o i, ol
SVL e b s T are g Il s sla 528
DB e ayee by O3l Ll sleslanal o 6l Jlad o S
Solms Olis 2508 ans b bl s o AL s S
Solas Jd S sl ) pste 5 Cd Ol sledlr
ol oz Sl S ahes S S SIS S
J5 " 2T o 50,5 atgy JB5 WL & Ol e e
s Jad o T 36 sy g0 o5l S 5 Ol gl
St 5 L p 55 ey 1 53 35 pe il sl il
s T psl (050 e VWM I s S s
LS s SOAYAM Dl 5 0L 5 Ghar fngs
2 S Adnie g 55 G Ol 4 (PACL) 1S o s )T
o303 0L 30 ol sl Jamms 51 Al s O gy Bl s
3V sl s pH s a4l Bl LS«
555 SOl e s ail e gL sl (slapH
Jlsd loa T 51 esliud L il Bl (555 2 0L
23 Bl oS (p i S U S asiie (ol el
O3 cbale (2l b poman ol ool s & PH=5-7

Jod Ll slan 15 Ak oo SRals Gl LS )50

YY4 ¢ ATAY Gl o yladdi a 9o Jlw ¢ lasas Cudilagy ceuaige dlae

s 3 stbooed 555 Dl (Sdaa 3l5s Ol 5o acb
Slamdas b Saelal OF G b 5l e ol Of b sla
O Jliie 45 adlge 53 5 34 o oldé oo 5,05 OLLS
T35 LSl Ol o semn 5y Al A2l o oS S s
DM (S 568 s sl o 53 s s s
e a1 G 0T Sl sl s TASL e 5002
U U S PPt S PP PR LU R
3 O3 Sl DU Chond e s 3
3l 53 a3l e 558, Sl |y Al 5 el SIS
53 3l Sl T3 p5 e S e L sl s
Sl SV b ol a s usles S el L gl Jl Jsb
5 S Sl el s & 0T e 5 55 L gl e
i e A0 e a8 3,8 e 0Ll sl I
Colig bl s pd Jlatl o 5, o 5l s DNA SltL
23S ke VO =V 0 Ol o3 sl sl a> Sl
5l 5 ahsl e B 4 el o S el
L5285l 3 Sl sl 555558508 O Lol
lel 53 s slme a1 i e e et (g
53 Ol adesr Sl an g 5508 Y0 Sl ey 20 05
S sl el ads 518 0l Kty o Sl
S a0 Jols Saselsl O 5 b 5l slle 5l b agrlse
o S A ey D3 3 & el da OIS O
sl Bl 5 La 05000 00d sl s Ol gl 0
Lo pasnn 5 Sl Oy sla 0 g0 o Jls LS als
S G S Folia 3> (250 ol Tl 035 000
5 Al CBle 5 S e e Of (b5 pslie 05 e
5 3 Ol 53 1 Ta0 8 e LTl e Sl s
S e el Ol s 5y g5 5l ke Gble
¢ b sd) UL 5apm Ol s adar 1l Sl 4
Ola S Ol Ol ((O83,1) 33 Slawl 3 (23 RApute



gr.‘Tﬁ-;LA‘h:‘“}‘%‘J}Bdhdduﬁmﬁ.pd“b@?ﬁdbls@“)ﬁ

e 3l (PHZPC) i 4kt a ks g s S sl s
35,5 s lapms e gla PH s O3l 5L L5 S
b3l 3l o3l mlaw (5 b0 5 sl e (6l
e s BEM) 5 oS0l o sy S (5003 20 ol
Sleps S e = 5 BET hlesl 5l il o35 oo
i b Ll 5L O3l a5 g g e ke

3 S eslizal (FTIR) 53 05l

oilesT gy
(Vo V0 Y /0) uoly o ol sla chals a6l
oolitul 1l 53 0 8 oo Ver s il 56 S szl J glome S
S gl dglome Shosbinal b i 3550 sla CBlE o 5 A3
Ly 4 ad 00 €C e Il Lo tolesl plowil gl A 4
ol s 5 il ol sl b asiie chile
Shesleal Ly pH b5 s L0 oo o L asy
e e s oA a5 PH (Jle 3 S NaOH SHCL
535,5 ol Iyl s el 4 el Oy 3l
(aada¥e e =)ins pp 433 5 SIS b (g5, » 4kl
BT D e L s e
PERYRSE IO T A T-A A O R U7 U AR St A
80 asly bl JE LI Jaloee OF 31 w5 A a0 S

e o S odd Bl 4sad 05 S Uil 05 S

2550 Sl pite o ytage (b S 13 ealinl 550 55l
VA QN Y OY) aels b adsl pH b3t ol 55 e 5
SsMg/LY/0 Yo Ve e sl clale (VoYY E o
a3 00 v v Vo) Calises glos ¥ s o) oS Ol e (Slos
035 b e 5 (V= 0 gL) O3l ke (515 Sl
G s dalgst (aads o jeaf e v N0V e o)
5SS Sl hlasT 5l ade e oa il 1SS 51 Ol
S5 Ll e (5,8 il s S IS s il
Ao 3,lGwMB00F- Dy, wlul o of stiladl clale

o AL ol O ol sl D3 mla s
Lo T S B Y208 a3 0L Keas K6 sl
aml ol ang sl 13 andlas 5y 40 |y Wl 6 Bl s Jlad
5y e b odr b el LB PH &S i,
Pl s V L PH s 56 Gl s 0 51 i
L1 Stealsl O 51l Gl (Y0 8) 0 5l sl
w\.x;;w)ﬁﬁ}:.uw\—Q\)'j:.”sg;w')?‘,sj\e;u;ﬂl
rome 2800 eS| & Cod (55 Slemhils L g3 geS
T PH 50 e 0f 5 Shas 5 azils a6 Gl s
Gl Laes 3 Al gl Codm Oleckily paend anlllas ol 5 s

g 9 Slge
S Do (o o g aalllas S R ol
5> Slilesl elosil 5l esliul b5l 3550 Sledlbl & o
S35 = o 2o S e Jlesl b a5l 581, S
Cmsd d ey Sy JU 5 Sl enlinad Ll ol ) 3
S Sy 4y G (2l 3 5L 3550 Sl &gl il

A4

OT lastine (ypuss 9 3l 5w osleT
o Ol el O bl bl Sla ey cow gy il 5o
JENS S PR SN A R T R S R RTIT IR
S35 S S3T b wad 2T 5 phans ad e cpdior ol
am s Vo Sl s 53 01 S e 35 S5 Gl O
Ol cmgb, U esls 3 colun Y8 w0l 8 ol
Ol b odd St gla gy OF 5l o 35 a8 S
o JFs 5 Jeol 3s 5 el yo g Sl Sl O sea
sles oo Sl ¥ Sle a5 al JWl o8 0555 4 r
DYV RTEPIN PR v WA IS WP E S TP DRI

\\"‘\\’JLQ..UY’aJLmﬁ«ejddha‘b:\le.\@@adl@Ady ¢ YY.



Olylsan 5 gulalad as 4o

bl LB Ol T b s Gy ele gla o S ik
Al
s S SEM sla o Se w455 LSEM u:,iuj@u
jlk;u;f)ﬁw.u;;);é(YJ&i)ugSlq-chﬂj\au
Sl 0l u;%\))lﬁ UJJ)‘MJJ_.SMUJb
)J_Bdlj\:éwjdugbbchdésﬁyw
aS 3l by ol i b jlgeal b 5055 (95045 ot
Aol sle u.l_>-¢_@:-u_d:>m§l_a oK.ll:.-J" oles Q—l‘

Aas e 0l b O3l ol b

100
1

Transmittance [%]

40

20

UVIVIS Spectrometer  Juis o g oSl g a5
Laosls Jolowd 5 4 TS ol OVeNM 50 J b ,5TBO+

em* il s FTIR [ilasl elssl L s FTIR il

(Y3) IS Yt gy JES FTIR folosl 3 fee—gons
33,8 o edalia YYAY 5107 Sy oo 5l O 1 LS
L o SIS 5 Jp S bsle o 8 eSOl i S 4 &S

6:3J§&Wu»w)‘qubb-bwﬁabds

4000 3500 3000 2500

Wanvenumber cm-1

Lo VY Cugby 5ol 8 ol am VY los o3 wdr Jos 5l L3 51,8 Sl amjn 000 (glas 5o ol an g aiey FTIR Is 50d ) JS0

8_-
(= M
2
R
- 748
2z 1682
) =
328 . 803
£
£ 1563
[ 872
s
B
'_Cl_
=
ﬁ_
(=] T T
4000 3500 3000 2500 2000 1500 1000 500

Wanvenurmber em-1

YRV 4 AYAF L o lack i gu e ¢ dasns Cudilags euaige dlae



) sladains 3l eld Bia ju dicay Cu g 3 Jeola (8 S (TS ooy 1

« >

- A T

26 KV 1.00 KX 10 um KYKY-EM3200

SN:0539

S j9d il
Uil SAU sk Gl Ol 3l s Rl L
W gy Sl Bl S5 e S oo 4 L
Die 5 el 55 ol as AL L VY L Q\J‘.:.AA..»(a\)b.
oalail ULALS )}Ja.wé.:u..:_‘jb ML&UJL}- osle )‘ oslaal

88 -+
86 -
84 -
82 -
80 -

% aun iy slh ids

74 -
72 T T T T

Aoys YY Cusby 5318 Sle am s YY los 3 Ol Jos 5l dassl S Sl amyn 000 glas 55 0l ans s 4ty FTIR 15 503 Y (JS0

- \‘. -

26 KV 1.00 KX 10 um

cile gl LS5 s O s 5l day 5 Sty 4 s atsy 5l e 4B S SEM Y JSub

3l ohf@:@@u@v_-}:l{:gﬂz- Ol 5 slos il

Gl Ol 53 (6,50 La Ol 0Ll s slos Slislasl
Sl 53 ol 4 pu sla O3l s e 4y 310 Gl 5l
Sl bl s oty g Sy 51 S Sl amjs 000
rl_?r..:\ S ol cuuu},b.x_w ol HLS sl
S0l 0 PH Sl (7 IS2) il 655 lislel
4.2'}-)_,‘.»Mﬁ})}-ﬁ))&)}b})‘)%b}lﬁdbo‘ﬂf
Qlj_:,oﬂu\'f‘pr)de?wabW)JMaM

AL e Ao A

4 ) sl
a4 ) sled
i A ) sl

[e)]
~
(o]
o

10 11 12 13
PH & s

33l molladsl clale jasl S Sl amys Ver 5T (00 glales s o 4t g a5l PH Ol osd Jolia s L1550 Gl y5 1Y JS

VAT les F o jlas p gu Jlow ¢ Joaas Cudilagy cuaigo dlas ¢ YYY



Oylsan g sulalad aa 4o

ai3s Yo Wl Obey 1l s r;\' il

84.8 - :
=—@—Series
1
84.6 -
3
9
% 84.4 -
3
%
'i 84.2 - =
84 T T T T T T 1
0 1 2 3 4 5 6 7

(i 9 55) 3l 595 Sl e

3 00l wolls sl bl o s PH IS ol w5300 v Glesys edd 4t sty (Sl O3 S5 i Bliess Ll Gl ds s i€ (S8l

bl ube) il
S 650 L3l 6 1y sl Gl s el Olej
Jsdowe Gl Ao s aids b gl wlad )5 > a5 (6 5k
adds Ve e Oley 5o 5 Ao > ATV 0O 5o 45wty (51 5
Sl Gl B Ao s ol 0351 oled Olej ST oS
aids Av led Olos 53 AL o Ao ;3 ATVA Ol e 4y 4y
Sl 45 sdel s 0 Ao ;3 AV/A Olsas 4 deoys o st
£ ool 0l cpl ol 423105 aids £+ Luled Olo3 L il
o 4S5 55 O3l 6 dgr eled Ol Olge 4 4i

agds Ve ules Oleg cadds 53 H93 Yoo G

Ud) e ey
adadle |6 3G R e
e el 63l 53 30 Wl sl G Olpee s 6]
Oledily 558 oo Ll ske LBl Ol 5o S 158 Ce b
033 dmme 53 adds 53 593 =TV 035 b S 3 Sl
plols Lo sy S0 Gl Ol o i ddl o Ao 3 AY-AL
Sl 5 A3 AL A Ol ay adBs 55 553 YV Loy
Al )3 Sl 03 Ao )3 AL/ Lo e 53 Al e
= Sl Ooen 5 B desls OBl g pl 550

Sy o s Of b yp e o s 5 L

82.5 T T T
0 20 40 60

T 33 2yl yald Sd>

80 100 120 140 160

(ai80) wlod oy Ol yuuis

o gL Ll sl il ol S ol am 530 0 gledys o At ges ey Sl i PH s led Oly Ol eas Jole s L1550 Gdmds s D JS

Y ¢ ATAY Hle o jlad a 9o Jlw clasas Cudilagy ceuaige dlae



‘:,'TQSLAJ“fN}‘%‘Jjﬁthdﬁ“‘gc‘“ﬁj‘J@bOﬁﬁ@bstﬁ

88 -
86 -
84 -
82 -
80 -
78 -
76 -
74 -
72 -
70 T T

JASIWESSIRY] PN TR R CAR VRS

Ags 53 53 Vo 055 @b Lo o Y gLl 5

6 8 10 12

Wlyold adgl cdild Ol ki

L il 5o ol 8 Sl am 50002 sles s ol A}Ff"lf;“‘)iélﬂg;";pH 53 il adsl chle o s Llie s NUPNERE RSN Sy L )

Ll ol 03 bl BLAL pslie Klg o atey S sy
S o3l i b5 6 L2y o e el i
Sl s il Ulse a 5o S sy JB5 Sl el Ol s
Jslms PH 8 i asiiie 4 ploil Suals] O 51l 0
Ol s (g iy 45 o5y LIL o s Ll 5l0 CBA o
03 dsdee SLg PH &S ol Sloy by e Ll Gl
5 ol dslos PH oS Al s 5 12k oA V0 350
) i Sl o sl 5l e Ol e B 03 g
oJ e sdenl Ll 53 W5l Gl ol Aoy S 5 s
SUS-{PRU U NI SEIN: Jp= VNS WO I WS- | LW ZLE R e
ol Gl ke 53 sl 55T 0 Ol SRalS Col oS
e Ll 5 s anl s Bl ol o ss 5 35,5
S o oden gla 5 o, OGl bliu Llg o 5 sl
32U el el S a3l O3l b s S50
La 0T S gl 5 S SIL s S gla 0wl

AR
Sl

oo e ol 3l Gl Olge S ik 5
3 Y W1 CM‘ u»:ljb cu,«:ljl_' J‘ a.}u.:_w\ k_v g;”"k“" g_).X:-

a3 led Ologe adds 53 93 Yoo Q:)'V.A;A.;JMY

Sebigkd ol Bl sy il
Gl Aoy O3l gl Ll sk adl clale il L

sl bl s aS e o (N JS2) 0L e SRl
VARY Jslae Cod Lo )5 ey atu gy 1 V/0 ppm L, 5l
PPM )+ k5 adsl e Sl L oS L3l e Ao

AL e SRl A )3 AT/00 4 LBl s s

Ol 555 ol el 5l Jol il a5 L

ot Lol w5l Gl Ol (S S0 pH s
S oz s 03 O 5 Gleo B des 8
53 A ediS Wi 553 G Ol g a4 LIS e T
el WWAA b 55 45 T (sla Lo 51 5l 0 Bl
59 2B PH Sl iy oS sl pH s T3 LS 5 A
s sla a5 Wil e el el s sl Sl
a3 PH Sl ey a5 b a5l st PH s e slie

JL&) Bl osla u,“o\vau JU.ZLJ P 6’;&- 03 gd=e 42 LSJ CLA

VWAYF s o jlack ca g9 Jloo Jasans Cudilags eaaige dlae 4 YFF



Oylsan g sulalad aa 4o

L2535 G coml Sl S3lr olie 53 45 035 VU Sl
3 plie il Uy a3l e oYL Ly G
L sl e GBI 56 Gl s gl e |6 s
a8 Il gls sl s b e Bl e oS Al e il
G 3 (Y0oV) OS5 iS5 i b 33l5e 45 il

ML e W Dl s 0Les 5 oL,

3503 LBl Ol oo andllae ol 51 ol ol lee

035 (2 b Dl ol ool s ardlae 55 3 &S
S Gl i Gl ol Sl 3 olie 3 oS
=B Ol s O3l sl Ll L s sl e 2L
= Sl sl s Bl sl i s () Sl
WS s, SO Ol an |y iy Cowy JB5 S Ol
Sl gl Vb el Skl b 5 55555 4 5L pde 1)

ged e ol gl Lases 5150

D)3 9 S
rj_lﬁ GK:'..:‘J g_)w L;’"UL:.E}J le?)‘d«dﬂb- 4.“.&4
oy pdo Sl 0 VAN CJ_EJJL—"\—"'J?;;-‘:’JI
C»—;L@-ASJ—;—J,:; vﬁ.&ﬁ (:j.k.c aK.Jg\éj\ Jlae QKM};

Jﬁ@&;ﬂﬁjﬁﬁw\)awfbu:&)ﬁuﬂ\uju

1. Tor A. Removal of fluoride from an agueous solution by
using mont morillonite. Desalination 2006; 201(1-3): 267-
276.

YO ¢ YT Hles o yladi a 9o Jlw lasas Cudilags ceuaige dlae

03 B Ol (i OLLSen 5 2o bw g O3 528
AR PHOS a8 3550 534S Sl 0352 0-4 PH 03 500
S o s LS a4 ki s e pH Ol
b5 6 iash 53 wemen sl e Slilesl oyl
Lulsl cdar Olpe LYV Jle 5o OSea 5 JeS
350 o LY Lol el O35S 5 O35S 31 eslinad
PH o350 53 5 Bl Oln 0 2 295 13 (o
=V dslas pH s Gl Okl o SYL 5035 0-4 L Jolas
;;\j_;owc,;u“gi,bﬁ)gw.ww\ ool Cowsd &
Sl QLS 5 e A el O 5 S KOG v s
OSan 5 oy Sl el sds] s 4 0=V PH s
ool 3wl Gds s 0l S LIS axdllas 53 (Yerq)
dolse pH s ol ol Sl a8 il jo s B,
Gl Olie o3l 53 Ll bl 45 S oy WY
Sheslarul Jals jelbe ag aol o 5l58l Sl wl, 4l
YLD ot e 00 53 05 +/) Olie 0 3l w553 3lr
3 e 4 S a0 55 Ao s ALIA Wl s Gl Ol e L (Y
sl Ol e ot OLKen 5 00yl SRasg S L &S
Sl g5 i 55 Cilr Olge & 53,8 wa gy i 5
K i gy 3 Sl Oieed 51 len Sali]
e aS asa § L5 5 ¥ gllolue 4 O3l 5 0 5
dol> axns (0 K5) ol axilsds )3 AEVO Jslee B>
R @S o Olge o e Sla Slag e b
i 3 Al oS diae g G Ol 4 LIS e
s el WA JLu s S ol gl Jases 5l 1,6 Oy

Sl ol ls andlas 3y5e O3l 10 5l il psean

&Uo

2. Li YHWang S, Zhang X, Wei J, UC X, Luan Z , et al.
Adsorption of fluoride from water by aligned carbon
nanotubes. Mater Res Bull 2003; 38(3): 469-760.



4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

‘,.J‘_;Ln.heuy;:‘I”Jéd&a,aaﬁmledmbwﬁdblst#

. Samadi M T, Samarghandi M R. Performance Evaluation of

Poly auminum chloride (PACL) as a new coagulant for
the removal of fluoride ions from agueous solutions. J
Islam Dent Ass Iran 2009;3: 165-170.

Tripathy S, Bersillon JI, Gopal K. Removal of fluoride from
drinking water by adsorption on to aum — impreg nated
activated alumina. Sep and Pur Tec Sep Purif Technol
2006; 50(3): 310-317.

. Zeni M , Riveros R, Melo K, Primieri R, Lorenzini S. Study

on fluoride reduction in artesian well — water from €electro
dialysis process. Desalination 2005; 185(1-3): 241- 244.

. Emamjomeh M M, Sivakumar M. Fluoride removal by a

continuous flow electrocoagulation reactor. Environ

Manag 2009; 90(2): 1204-1212.

. Rasheed M A, Jamhour Q. New inorganic lon — exchange

material for selective removal of fluoride from potable
water using lon — selective Electrode. Am Environ J Sci
2005; 1(2): 1-4.

Samadi M T, Norozi R ,Azizian S. Survey Impact of
Activated Alumina in Fluoride Concentration Peresent in
Water and Appointment Adsorption Isotherm And
Kinetics. J Environ Health 2009; 2(3), 224-231.

. Jazani S, Reaeli R, Mohseni Band Pey A and et d. fluoride

removal from water by adsorption using bagasse modified
bagasse and chitosan. J Environ Health 2014; 4(1), 35-48.

Toxic water fluoridation and How to remove it. Available
from : http: //www.actionpa . org / fluoride / stop —
fluoridation . pdf5.

Siahzadeh A H. Walnut shells use coals as adsorbents for
the remova of fluoride from drinking water.
www.CCSofts.com , www.CompCivil.com.

Tor A, Danaoglu N, Arslan G, Gengeloglo Y. Removal of
fluoride from water by using granular red mud: Batch and
column studies. JHazard Mater 2009: 164(1): 271-278.

Yao R, Meng F, Zhang L, Ma D, Wang M. Defluoridation
of water using neodymium — modified chitosan. J Hazard
Mater 2009; 165(1-3): 454-460.

Tor A. Removal of fluoride from water using anion —
exchange membrane under Donnan dialysis condition. J
Hazard Mater 2007; 141(3): 814-818.

BarisK, Duygu O, Ali G, Volkan NB, Celal D, Mustafa S.
Removal of fluoride ions from aqueous solution by waste
mud. JHazard Mat. 2009; 168 (3): 888-899.

Maliyekka shihabudheen M, Shukla Sun jay, Philip ligy,
Nambi M, Indumath |I. Enhanced Fluoride remova from
drinking water by magnesia — amended activated alumina
granules. Chem Eng J 2008; 140(1-3): 183-192.

Meenakshi, Maheshwari R C. Fluoride in drinking water
and itsremoval. JHazard Mater 2006; 137 (1): 456-463.

Mohapatra M, Anand S, Mishra B K, Giles Dion E. Singh
P. Review of Fluoride removal from drinking water, J
Environ Manage 2009; 91(1): 67-77.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

APAY Hles F o lacd p 9o Jlow loaas Cudilagy cuaige ddae ¢

Arora M, Maheeshwari RC, Jain SK, Gupta A. Use of
membrane technology for potable water production,
Desalination 2004; 170(2): 105-112.

Hu K, Dickson J M. Nano filteration membrane
performance on fluoride remova from water. J Membr Sci
2006; 279(1-2): 529-538.

Venkata Mohan S, Ramanaiah SV, Rajkumar B, Sarma
PN. Removal of fluoride from agueous phase by
biosorption on to alga biosorbent spirogyra SP- 102 :
sorption mechanism elucidation. J Hazard Mater 2007;
141(3). 465-474.

Acemioglu B. Batch kinetic study of sorption of methylene
blue by perlite. Chem Eng J 2005; 106(1): 73-81.

Chidambaram S, Ramanathan A L and Vasudevan S.
Fluoride removal studiesin water using natural materials,
Water Sci 2003; 29(3): 339-343.

Subramanyam B, Das A. study of the adsorption of phenol
by two soils based on kinetic and isotherm modeling
analyses. Desalination 2009; 249(3): 914-921.

Kumar Yadav A, Kaushik C P, Kumar Haritash A, Kansa
A, Rani N. Defluoridation of ground water using brick
powder as an adsorbent , J Hazard Mater 2006; 128(2-3):
289-293.

Mjengera H, Mkongo G. Appropriate defluoridation
technology forus in ourotic areas in Tanzania. Phys Chem
Earth 2003; 28: 1097-1104.

Wng Y, Reardon E J. Activation and regeneration of a soil
sorbent for deflouridation of drinking water, Appl
Geochem 2007; 16(5): 531-539.

Young KU, Hwei-Mei C H. the adsorption of fluoride lon
from Aqueous solution by Activated Alumina . Water Air
Soil Pollut 2001; 133(1-4): 349-360.

Tang Y,Guam X, SU T, Gao N, Wang J. fluoride
adsorption on to activated alumina: Modeling the effects of
pH and some competing ions. Colloids Surf 2009; 337(1-
3): 33-38.

Sairam Sundarama C, Viswanathan N, Meenakshi S.
Defluoridation of water using magnesia / chitosan
composite. JHazard Mater 2009; 163(2-3): 618-624.

Jagtap S, Thakre D, Wanjai S, Labhsetwar N, Ray alu S.
New modified chitosan - based adsorbent for
defluoridation of water. J Colloid Interface Sci 2009;
332(2): 280-290.

Nigussie W, Zewge F, Chandravanshi B S. Removal of
excess fluoride from water using waste residue from alum
manufacturing process. J Hazard Mater 2007; 147(3): 954-
963.

Kambel S P, Jagtap S, Lobhsetwar N K, Thakare D,
Godfrey S, Rayau S S. Defluoridation of drinking water
using chitin. chitosan and lanthanum modified chitosan.
Chem Eng J 2007; 129(1-3): 173-180.

Y¥s



Oylsan g sulalad aa 4o

34. Wajima T, Umeta Y, Narita S, Sugawar K. Adsorption 37. American Public Health Association, American Water
behavior of fluoride ions using a titanium hydroxide — de Works Association and Water Pollution Control
rived adsorbent. Desalination 2006; 249(1): 323-330. Federation. Standard Methods for the Examination of

21, _ i
35. Alagumuthu G, Rgjan M. Equilibrium and kinetics of wg:]r”?ggr\:vgge\ggzg 12. 75 Ed. APHA-AWWA-WPCF
adsorption of fluoride on to zirconium impregnated cashew ' '
nut shell carbon. Chem Eng J 2010; 158(3): 451-457. 38. Young K U, Hwei-Mei C H. The Adsorption of Fluoride
36. Biswas K, Gupta K , Chand Ghosh U. Adsorption of /IAOII: erc;riT écﬂ:fto ggglso 1'%?{] f)y aglggtoed Alumina. Water,
fluoride by hydrous iron (3)- tin (4) bimetal mixed oxide ’ ' T

from the agueous solutions. Chem Eng J 2009; 149(1-3):
196-206.

YEV 4 AYAF Sl o lach ca g9 o ¢ Jasas Caliligs odige dlas



u_.tig_;u.h“myAﬂbjﬁthaMMnymbwﬁdblSwJﬁ

Investigation of Fluoride Removal Efficiency from Aqueous

Solution by Pistachio and Almonds Crust

M aryam K hodadadi®, Amir Hossein M ahvi?, Hossien Vazieni®, Rasoul K hosravi?,
Hadigheh Dorri?, Mohammad Hossien Saghi*
1. Social Determinants of Health Research Center, Department of Environmental Health Engineering,
Birjand University of Medical Science, KHorasan Jonoubi, Birjand, Iran
2. Department of Environmental Health Engineering, School of Public Health, Ingtitute of Public Health Research,
Tehran University of Medical Sciences, Tehran, Iran
3. Department of Nursing, Basic Science Faculty, Hamedan Branch, Islamic Azad University, Hamedan, Iran4.
Department of Environmental Health Engineering, School of Public Health, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

*E-mail: saghi9@gmail.com

Received: 14 Feb 2015 ; Accepted: 20 May 2015

ABSTRACT

adsorbents (pistachios coal) in the removal of fluoride from aqueous solutions.

the absorber is as much as 90-80 percent.

removal.

Keywords: Pistachio coal, Fluoride, Aquatic environments, Adsorbent

Introduction:Fluoride and its compounds are widely used in industries and then through effluent
are released into the environment. The purpose of this study was to evaluate Efficiency of low cost

Methods: For the preparation of adsorbent, crust of pistachios deride, then washed with distilled
water , then powder in the furnace for burning for 2 hours at temperatutres of 500, 600, and 700 °C.
The effect of changing pH, burning temperature of adsorbent, stirring speed, initial concentration of
fluoride, retention time and adsorbent dose was studied. Concentration of fluoride measured
according to standard method using spectrophotometer; the data were analyzed using Excel software.

Results: The results of these experiments showed that the burning adsorber, temperature 500 ° C,
PH of solution in the neutral range (pH = 7), adsorbent dose of 2 g/L for absorbing almonds and
adsorbent dose of 3 g pistachio, contact time of 40 minutes for both adsorbent , initial fluoride
concentration(5ppm) for both absorbent without mixing, the optimal conditions for the efficiency of

Discussion: According to the results pistachio coal can used with high efficiency for flouride
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