dntd Jb8 (5035 Z g (o boods — SO 8 (pleS oy
CBb o gl 9 Glasy 4zl 5l e

Yy L;Lu D)Lauil id b)l&«j) PRVRCS )5..\,
WWAY NV axan

ISSN: Y\O\ -V £Y
Investigation of Physico-Chemical Properties of Activated Carbon Fabrics Prepared from

Cotton Fabric and Nonwoven Polypropylene

Tle ez Lol dabls ! sdlo alsl,

VOAVOEENY iy Booio o > lad gdign 0aSLzils ¢S ool cinis ol8zils ¢yl 05 -
VOAVOFNY iy Goaio ) dansms 0aSinghy o (lad (cwaige 00SLils ¢S el cimis olSiils o) 95 =¥

FRVWVATPAD ey 9o coloand (lacs y3lid iyl ool pl (inio 5 oode (sl pgin olojlos o3 -F

©0000000000000000000000000000000000000000000000000000000000000000000000000000000 he oo,
.

8l n i L3 g o 510,55l Y s 4y Sl s syl 3 Jali s gyl el
ol adly ial38l 3 sla o 0 3T pan g ol aain VT ooliass 5o g Lol i (sl 3l lge 1 Sietes 51 S0 Jlad 00,8
(shty 4 Slarls 5o () 3.303 s )3 5 o 5l (1 5l 553145 el s o 5 o 5
5 oS Aol ¢ e St ialBrs ol ool G yand ool sl Jld Jele b Jled 5 )5 zgaio b adgl ool lgieay
oo Sl S 9 (5SSl o Gl ik aaY Lolon g liome & jgas Jlad (1) goaie sladiges (slso (530354
el 9 SEM) (a9, (59,8 Q95 )Sn ool dvo ji> oo s BET 039 o (o e (65503l lawgs Jlad 005 gmnice
it teT o ST il a3 00+ (gjls Jlab (slod s Jlxb (51,8 gt s (im0 (XPS) Lol 855 39S (6 4S5
033k il oo a2 7eS g (5 98 (i SIS ST gl 4z 15 7 (gles (2l S g 4k B P e L Jlad ey VO
T gin Sl iol38l s C8L o Pl o Y Sleslaiilogy a0 YU J35003L 5 AV/D 0dgasts j0 00l Lol diges goled
dg3 JUsd ()5 gmmin 0l )8 go0g: (sl az g3l Jlad (6l ol [ 25STy S pind sl ol (i mlis ol e (S
Slroadand ol o Gl i Jld 005 oo Gl a0 )5 o0 (S 53 elgS Sgate bl o g sk Y 90 mons

33,5 soolpiion oleardslacSulonisle aliseo glas 1S

.
esccopocce®

®ee 0000000000000 0c000000000000000000000”

8L 3L g duze colaiwl (luls mals o Sog, 4w doddo
ol (2l Sluls Cdll ol ke lap] I8 i o8 5l (655 2155 2alS 4 az s Loy el
S b Y game 4y Sluls had glasnlp o550 rizmen 5 glie cnl Cudgazme 5 S U5 5
DVevT sl oo e i Coz e sloo,S0g) 51 ansler sla 31,55 (o iotee 5l 45 Canny jlares Lai>
&b 31 b3 (25 antd 9550 50 oby Lo ipghy solaiwl gz (olo)Sol, Jlis 4 ,—to sl 59,4
O jo aS Sl ad S bl S Al Sluls e Sl ol 5l (ool ce pmdubogass wolie 51 e '
9 [v-v] Syt Sluls wliass (pl 5l Glodwe 3 ,a0 65,5 L2als Comge a5 ol Slals el b ‘gs’L““"“"‘ —Semd ely
Olgre & (Flows gloaz )b s SLI 6 5eS Gl a5 Jslaie 058 oo (sades (YIS o 550550 s . ULJ”L&L #y
ot o3lizul Jlab 5,5 angs (sl adsl ool Lais Sl gaiie § ol Slalo 2o slabs, AZsse Sl
Ju 2S5 (sl ozl Sl G 5HIAWT il ailis o g ge Ggdoe i 590
copSagisaal (b pozmen plresle i 4 lgiee o5l e Ciii> o Blals (plaS cl J o
5 500l el iqo (i3 J9Smg ey (S ST 1 o] Gl os e o pae b g 0oy esle 5 (535 5]
et 5o Jeé oo, S YA 0 S o )lilo e Slals upman 4o 05,0l ils,S 5L adsi 4 > 4
k

sy az )y Slals
b 05 e

dadashia@aut.ac.ir :,i5 ploelslSe Jgiume




Q')M’Lﬁlld‘tfbb

olSiws

Shirley ol&tws b ladigas  ciad  SBuw ¢ S jud Slinle;l plil 1o
A (6 S0l DOFF Joe (g i sl b o] plSoeinl 4
Gos b ax )b i Cuoles olSws l dadiges Cwlies cpss sl
zowin 3l s joe l5e 0l oolaiwl SDOL34 Jow J,—5 e
A Gyend (J 0 Jde g (20,45 oSlws Lawgi Jlad ()5
Ty Sl (o) 2 sl 9 BET () jload oo Jlad (S
Joe (SEM) (g, (i 350 9SS el s J| Jab 1,
A% eslawl Philips X130

5158 (Kiciab Sl Jlab ()5 ot s (s sl poliio &
Thermofisher Scientific K-Al- oo (XPS) SOl g5 1y 49,55
oolazwl ASTM D4607-94 o Jssbewl 51 (gas sue s 515 gpha

omle3T b,

AR P3| CPN 3 [ PN Ep PSP VPSR VI E N PR I 90- S S PR
9,0 g5 0ped 54l ZBL L e il 2 VY (09 o515 ¢ o Sl
Sl g pamino oY ol solaiwl adgl ool (lgic 4y WSS FT 04y
Sz S VO 5V WY mperte (335 b Ghg sk SW ez
AD Sy sl s o0l Jlab 30, rpmaio plSeiasl il
8,8 )18 oolanwl 850 jle 8 oole olaie 4 s o

St oagd jleoliul b az )y Tl dadiged g5l woslel (sl
3o 9 getincd el SO e 4y ol 5 ilw a0 £ glos o
bagie (59 b e gl YOXY + sl b az )by s 0l St
Sl 50 gl (gjlwanie] Cans bg o ools b p S VY
S (ol ClbdS 5l o g ad 5 S8l W VY Coe s SKya s
A Sas ol 5 il a0 1V sles jo el ) o s 9 5o
b 039558 Al ;3 s paelp JB (S 58l 0 05 )0 aiged
Do g los iol38l & 5 pudats e ai 8o 2] L 00 oL >
Sy 3l g 00t adgs Jlad ()5 oo 05 Jlad il 0ls
9 g oo (sled 5o ylakie I b (s PH 4 o, b s
G rddedi ot plSouinl ( cier  Sow Slislel ol Sis
Plo> 2 Gl S b4 o p g sl Azl culs 5 len
el ol VIO 3 V0 slayl o badigas ads alosil az by S5
Sl Giem Jobo (65 05lasl ol eolan il e Jsb (6 uSesladl
Job Saz 5o Sébo oy sl b Cwa o sl slaaz )
350 ladigel b plnil Cgar G yo Jld S 4z Gl s
5 2l & JUd () mamte Joli o285 plSoiil o (ialss]
il lag yoyie (359 b Clo Glug ik leaised ol ) an
Loiye glogialejl o a5 plaaiged o b a8 S a0 )0 Cgr (g
S0 sl sl azly Jolt wiad oslis il lga 23,35 &

e 105 dgf 1B 1T Fguie gilosd = S 308 oleS g

Sl 4zl 51 e (S mgaie gs 9T 8 5 (025 talejl Ll =) o

bbb oloj
(ai8s)

Gl e slas

L .~.~.‘T~ .
3 6l a>0) C2 i

5. 00+
£ 00+ Y-
£ o

g o w >

0 (AR <l

oobo g3 LY+ -¥Y] ol assl ialdl 5 sla o jo o) & pae
h oy Jld 05 sla Sg 4 Sl ot Jolse 51 (S 2l
tSJS )9“4‘ R ‘AL?U‘ Sladss C"L"" U»Lw‘): R ) )‘).9 ).ul; o
U8 005 55 (sl 28 (Sl 5 s s e L eyl Sl
SL 5l el Jolo sad Jled o S b Colis S Senlio
AW u“)‘)fﬁ)ffé’ﬂ)*" VYoo BYee oogamme o lives L‘>‘>L“"
O s ol 5o el AUl adgs e sl sle Jle jo ol
Aoy Fooogas )0 (65 aS el oo, Jlo 10 o5 yaudis AY )
o9 YU @ az g5 b Y] aims oo JuSas o s BUIIT, Jlade o
Slgi e ) gl Dot (38,55 plowil g 4ty yo sl v s
10555 long Sl 5l sy SLI I T ags ey 5 b (S
039 gly J91S 5 09 yge a4 JUsd (05 sleslanl Bk 5l ol
J51,5 9 509 3l ool wl yguu Jled 0,5 sloax b 5l eolar ol Lol
D)l 8 Slides al> e )5 550

eieie shls Joil,5 9 00 Blie ;o Jld )5 az )b 5l ool
24k Ll 50 5 S 4 Ol e alex jlasT o
a2k Jle plgre 40903 0)Lal 0 25 b cnliite (slagy g 9 ola
oolitnl FB L3l slacsiule ;o yild angs po (ol & b oS
9 094» oolo wy c]a_w S99y J.JL» Jy‘; 9 )09 45‘5]L>)é ol
sl Slge ¢ Jlad (23S A 53 098 o0 Mg i A pa g
A.LQ.? )‘ o) 00— oolaiwl 6)L-SJL’3 ;A.Q_‘> )BJ.A‘ Le i @5[.0.».;0
RPPC R Yo TN VEVETNUW IR VINL PPNV J9p-PPN VI L IPN WRV I JN Ve
33k 5 Jlab (8 Jboie i 2l 2 gy St 2
u)?u g_)‘).)‘ 6‘)‘0 oole Q"‘ o )l.wJLxB JALC Q")"J"?A ‘M—A/JLA.A
laiy 4z )b Slals 5l Jlad (0,5 Foio dngd Bas (Gudod (ol o
a5 ol Gl 5 Sy e Lo Jlb Jale Sl osliz il
Pl el 2L o g b slaasY leslatul b o] (Sl 4
(oS (G Jo3 5 Glagn bbb (05 me—ie (S
LQLQG?))S 9 6)_50)‘;30‘ Calses 9 ‘9.% 6]:&)09.&.’ ‘M r:li?b.w‘
o> ¢ BET ojijc.la.wbbm Alplewd;CW@w
&b 5 (SEM) (o) (59,559 098y e sl oy
D9 oo sy XPS) S0l 55 5 (9,55 o598

1FAY Ol U oslod (g 0598 (5 Log 9 (>l (6598 g pele w95 — (oode dlomo VY




3l oud g U (T Tgmio (srloned -3 01 (o

5l o SO yaand el L YL (gsloanid] cas o 4 B aiges
S S o3lasl S LB I g 09 oo odal e BLII 51 2 0 o 50 oo
azgi b B wigei ) 3 Byo o ali ]y (S5 slagges] i
5 il Jled gloo ‘GJMWTM)BQJ o2 A digel 4ol 4
sl g Fasad bl il D g C diged b aglin 1o g5loJled olo;
W9y s jud QT Gh oae plply g 00 plosl yigy (g5l Jled
Folge 10U ot oS lime s soll  (S39003L (IS Hglay Ll

el a8l ralS g axs 518 YL g5l Jled

oS Job 2 Gerwliier,S 25U

Jub (255 oo a5 a3 oo OLiS ¥ Jgaz )3 latalejl ol
ol (gl 4z )b 4 Sl (eSSt (S Shilo o)
Cnd) S0l (gl Jled Ll gl aS A diges g Cowl ou
5 C o5 90 4 Cos (YL (g3l Jlad slos g oyl o jlwarisl
GY Shed SPrw ) 30 (65068 eSS «Zawl 0043 D
WJud (S Eo—ie g sl 4zl 0 S S8 o Glogn S
i 09 b Sdlie luon sk sladiges 9 ail oo 6 VL lade
3,18 (6508 (g pdylasil &8l )0 g yin e SSew YL

Azl i Caoglio p (ygmanl suigs S pi U
9 ot eyl 5l o ln oS el ax L aiS Cglie
4z )b (2l B pan caiiS s Jelge 5 (SG geog ax )b (Sl
ddigas LEiS Coglio 4y by po liule] s il o 55
Slagere 039 b S8l e sladiges ol pon 4y Jlid ()5 oo
oo 5l am5 e Gt gl el oo 03,51 ¥ o o Cilises
obes 5 silwdd sles silwanidl cond) silo b oo

OLKod 9 (Ao 4ol

Tg—in (S 30 g (s3lal g (539 003L (5T oslul 5l oa i ol b Y Jou

Jus s

9 dae (1) 39 095L (1) olssl o53L Wgel
2\ va/ ay/o A
- VAP - B
XS TAY L C
ovYY YY/¥ INTAS D

Azl Cwls g Cln Ghagnih YL g 0k Ojge 4y L
Tome 9 Slaiy a4z )b sloa i Jol> Jlad ()5 oo cslay
S 6 pSojlal 5 At lagre yie 09 )3 b ok
by Gl 4zl 518 (05 gomie g Ll )3 ) Joor 5o
4 el S5 4y p3Y el ou a3l SO aend sl jLw Jlad oole
aiBs ol 5 il a0 F o iolesl daen jo Les ol ey

ol 009y

SN 00 9 (39 9 Gl 033l p amwlimig ) 5L
005 Vi o Y Laagte (g b e il V%) + olul b cglasy az
R S Seys8 33 ) Jooar ilesl laul 1 Bllae g o ools (5
oS jeboles sl oads 00,51 (golal g (S35 0050V Jguz yo o285
ilwanie] cons o D diges ;3 g oo 00l i ¥ Jgaz 4o
153 SIS 5 5 a5 ol 890 4y S s J ol a5

500,10 )50 sladiged a4y s s (golul 5 S35 003b Az

Sl 4zl jleads Jol Jlad ()8 Zomie g lay 4z )b 28l o Glag sl Y (pied SZe Y Jgo

e S @l dbig Glagpsl dges
W sie (339 G Job
AVO Y4 Jsbo
YIXYO Y YIY - YIYO Y/ 0
Ve g O3y oes Jsb
VAT YIvs Jsb
Y/fO Yo Y/fO YV Y/
VO gy e (339 G Job
VR YIYY Jsb
Yo YIY - YIY- Y/Zd YIY-
sl az b ez Job
YeY VIAD It
VY. VA AR VYO /A
Jub ) sladiged ez Jobo
YE ey sola sola olu olu olsl A Siges
SEINY \IYY sola sola solel solel solel C aiges
BY/OY VoY olal olal olal olal ols D syei

v ITAY Okl A o3lod (> 0390 «SLhgy 9 L (5H9LS g pele g - (ools dlomo




Q')mgk;%ﬂd‘tfbb

5 D aigad YU sla loges slocl 4 a5 L

alaly aiges golal ool L as ol 6 YL g 20,45 oI5 C
29,35 Gliee 28l o 4z )y (Sobren @lgyo )ls uSe
23,5 oo lo

S Sadiged b aslie )3 sl az )b slge (029,35 (e
Jb8 (05 Zamin olayl 2alS #8ly j0 il o (g ion Hlade Jled
Olyes (Rl8 2 (o az )b padaes g slwiy 4z )y 5l ond Jol>
YWWOIN lay ax )b gl oads (3155 slael ool oo g 20,35
YYIF o0 Y o5 a D g AcC Jd ()5 sladiaes sly— g
R

Ceolud 1 gamlinigr S y3U

Jgoz ool az )b (o5 slaasld 5l (S ax )b culs
4k slead Jol> Jlb ()5 oo sl 4z )by Cslis O
walies Glag e 039 5 Sl Ghusnh mr—e 9 Sl
UW‘)“’?‘)S R_JLI.Q.C 4>)f| QRS QL—AAA) CJL.) R P ob)gi
9 0ol 995 3l e 9 Wl o 5,50 adg a4zl cwls
Loyl Lol el il lS Canlieds e ¢ Jlad 03y Zgmacio Sl
ol g 451 Ladiged Coalied VS 0l (g5l Jlad Cilizee
s o gl az iU 4 ol e | S

BET (yg03!
Olis gl s Ll (A &igad) Jlad () oo (595 2 BET (y505]
g/em? &l 4 <§JS > A8 Am¥g 4503 BET o534 C“a—“’ sls
a5 b piored ol o 4 yiagil VIF @l o (had Lasgie 9+ /OAY

450

300

V, /em* (STP) g*

—
h
=

P—

0 0.5 1
p/p,
Adsorption / desorption isotherm

Adsorptive N2
Adsorption tempereature 77| K]

17/05/30
13:24:14

0.1425 [g] Date of measurement

87.591 [kPa]

°%lm ple weight

Saturated vapor pressure Time of measurement

A e )5 Kgad 39555 2y g i p gl loges Y S

1FAY Ol U oslod (g 0598 (5 Log 9 (>l (6598 g pele w95 — (oode dlomo

w30 dagl S 33 57 7 a2 ool — 0 30 0195 (i)

Sl o g sl sladised s Jlad (S Z oo sladiged piiS Cuoglie-F Jouo

whlisie slogs oo 39
K CES PUS PP il g diged
o T
\FIPY \Y
ARIANY Y- A diges
Y¥/O) Yo
VA/YA Y
YY) Y- B aiges
YV Yo
VPIVY Y
YoV Y. C wiges
ARTIAR Yo

3l aS Hehailen il Koo Jole g0 31 s beo ;30 (g 3lw Jlad
ol o 4y (g3l Jlad (sloo yiuli8l g o oval e C g A diged
Jolor gl 555 m oIS 2018 s (55 Jlsb Lo
Wgad 90 (ol plSoxiwl a5 cewl Cllas ol LoD g A digad 3l oais
Wl LSS g5l led sles Jg glate (g5lwarie] o i aS
Iy il (o eSS d)bwi S | il bl o 009050 S 0
aS (el Cdlao (plasge D g C diged duglin .o s plSoiul (g9, 5
S 3| 5 g0 Sl plSotinl 20l (55 2 (3l b sles i
Sldiges Al s o (LS ¥ Jgux bl o il oo (s3lwarzsl
bbb Olugnih gomie b odd 0dlo by Jlud ()5 gomie

ol pll il SIS VO @0 (03

g2 (25,35 5 (ygumljuigs,S y3U

Galiizeo Layly 5 15 48" e 30,8 cloaizas o 5l ls 20,35 500
Sl 0 50053828l ks b sloaYel yamasailon g slusosle]
Sl oa ools ylis ¥ S o b g Y o0y g el

0 - 64.6 69

70 58

60 .\’\/

0
?}‘ - 43 42 s o]
“5 20

10

0

oY e HAF 0l aasepiy g e 0y Sl

17 20 25
—— A ge) i C dige i D aige

olro 4 g S8l o Y oy JUd ()5 sladiges y3 I (80,05 (e ) S
Lok n sk slaay

\Y




ool dagl Jbd (g 5 Zomin (2o — 3 ol (w g

OLKod 9 (Ao 4ol

23bio Shagnih @omie 5 Sl 4zl Slead Jol> Jlad 00 oo (st 4z )b Sl -0 Jgox

VO mperte 09 S8hie | V@i 039 Shie | WY @ 0y Sdbi | Ddiges | Calped | Bajsed | A kgl | Glayazl | Lges
<IYY AR A <fY Qg < /fY AN /04
AR AR AR AR /¥ <Y AR < /OA
<Y <Y AR AR </fY /¥ SR RINg
DAR AN AR SR /¥ DAL AR < /DA
<IVY ARG AT /¥ SAN DAL /¥ g Cales
AN ARG AR /Y /f¥ < /fY Qg 164 (e
AR A /YA /fY </fY - /fY </ < 10F
<IYY AR AN <Y -If7 -/f¥ -/F) LN
AR AY4 AY4 < /fY -/f¥ SAa /¥ < [OY
AN AY4 QAR </fY AN QAR DS I
<JYY <\Y YA <IfY AR <fY DA QiNg Slee

3] oS b ST g TAFIFE o3l 1S b 0,5 el IS jokay
Sloog ) (59l 00d 05uigs S Aiged amd oo ks 45 ABL e LN T/AF
Ll (Supd i LUl 5 odle cplply el Jlopy5nst Lele

Slals sloslaiwl b Jlad ()8 z g dngd i g ol plouil 5l B
g2 S el Sl b ol b (ploends Ghs;y 4 slay ax )l

15 L il o conlie oladly b gloy,S aSiyl 4 azg b
039 b edbie Glognh Y o ody Jd ()5 Zamie (olo

(oo B dlaz ) ] Sopud oles walise slag po e
Oizred Wb (o) Caaled 5198 (6 0003585 (—aiS plSoui ]
o3y g Sl alox 5l Jud ()5 momie (pliond S Shs
&b 9 SEM) (sing; (59, 098y Se piglas BET

8.00E+05 C
7.00E+05
6.00E+05
5.00E+05
4.00E405 (o]
3.00E+05

Counts / s

2.00E+05
1.00E+05

0.00E+00

1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 O

Binding Energy (eV)

ok 4 JUab (5 505 (XPS) ) 5551 03250l (5,15 el —F S5

\O

SIS 5045 39555 55 Cazly g i loges «Shgl ganaib o,
oS Al L a8 sl o sl 55 sl asline o o ools Lis ¥

[Yf] w‘ WLA_A o).n_’>5).a L;:L».:S).» (_g‘).’ 9 Q}wu’_‘e o..\3|9_">

SEM (53 95wg S0 2 9Lad

L oads angs JLabd (02)S aigad (Siag) (S9N oSy e a5l
O ARY S 5lcaol oas 00 )5l ¥ S o el sl o ledS ) 5
A ax )b adsl Lisle (699: 5 (6,U o515 a5 048 oo cvalive 29>
SLl o Slya g (F9,05 ez oV KD )0 sl ool Lad> 95
Dgd o oaaliv 29 L

XPS) S0l 95 . 039 7S998 (5, ciulo
Sl 5l Jlad ()8 Zomin s (s b anlllae jglaie 4
Jbd ()5 ggmio (U5 Sl ol oolai il uSGl 65 5 (,58d155 8
i 5 4 0Vs 9 CVs (598 Sy 90 oarasyLlis F UKo 5o (Adiges)
Jd (0)S Zamie sl digad mxlans (59, 2 ST 9 (2,5 (50L;

" I

1500
ot 217mm Dot

ont n View ineam
ROSTEE SEMMAG: 100 x Detecmidsy) 0821117

inbeam
SEMMAG: 26,00 kx  Date(ndiyy: 0821117

2S5 ool ad Jlad (S diges sdug) (S9N 098 ey glai Y S
Y MU (g b - ML

IFAY Olusl L oylod (i 0390 w5 Loy § (>l (519Ld g pole 95 — (oods dlomo




Q')M’Lﬁlld‘tfbb

aS am o G5 XPS (y503] s 00,5 (5,5 05lal egil YT
ST 0o, 3 TAYIAE (0 S oo s TAFIEE sgimmn e Jlab )5
2582 525 5 Oyl 7952,5 A |8 wlio 003 saima Lt aSaly o0
Sz I (nl @l ol Jd ()5 whaw )3 435081 sloog 5
Oheasnsh 4¥90 o J8 ()5 oo ool LB Lol (L
YL (b Sl 4y azgi b g b o0 S5 0] (S8 Lel>
5635 oo YT Cas g o slesla il Jlad )5 Zo—io
e oleord lacSule b i slaggiw 50 518 JToles

il e

s & e 3 ).3‘.,\.33
azl o Olse b o250 aslip bl Sl (a5 ol allie (nl
[o30 soai ¥l Gdz jo (10,5 5 Jlad (2,5 Eoms 42 ity
9 Dlidod pole O jlis g—an a5 oSl oo g 5l ORI 5 9l
ol oo 1z Sl (o o8 _iils culem L g 004 (5,5L3
b QT plzdl oyl as SLowS olod (6,0 5l al gy

o2l sl cilos gl

&b

1. O’Neill. T. J., Life Cycle Assessment and Environ-
mental Impact of Polymeric Products,iSmithers Rapra
Publishing.,United Kingdom,2002.

2. Ryszard KM., Maria MT., Malgorzata M., Jorge BB., Fu-
ture of natural fibers, their coexistence and competition
with man-made fibers in 21st century, Mol. Cryst. Liq.
Cryst., 556,200-22, 2012.

3. Kaghazchi T., Kolur NA., Soleimani M., Licorice residue
and Pistachio-nut shell mixture: A promising precursor for
activated carbon,J. Ind. Eng. Chem., 16, 368-74, 2010.

4. Faramarzi AH., Kaghazchi T., Ebrahim HA., Ebrahimi
AA., A Mathematical Model for Prediction of Pore Size
Distribution Development during Activated Carbon Prep-
aration, Chem. Eng. Commun., 202, 131-43. 2015.

5. Asadi-Kesheh R., Mohtashami SA., Kaghazchi T., Asa-
sian N., Soleimani M., Bagasse-Based Adsorbents for
Gold Recovery from Aqueous Solutions, Sep. Sci. Tech-
nol., 50, 223-32, 2015.

6. Hoseinzadeh Hesas R., Wan Daud WMA., Sahu JN., Ar-
ami-Niya, A., The effects of a microwave heating method
on the production of activated carbon from agricultural
waste: A review,J. Anal. Appl. Pyrolysis., 100, 1-11, 2013.

7. Acikyildiz M., Giirses A., Karaca S., Preparation and

e 105 dgf 1B 1T Fguie gilosd = S 308 oleS g

w5 il az 000+ (g5l Jled slos o Jlad (S 7 gaanio ool
slos Giolidl 5 gaidofe sludlad ley VYO (o3lw arie] cos
(oS (S (2 eS 5 (6 9 (il Il OIS (Bl ax 0 7
59 095L 9 OY/D 039050 ;0 00l Juol> diges (golul 0oL il oo
&rere 09 b E8lbie (g ph Y jleslitul.og as)s YA/A
X gL SETH PRV [P SN UNITORIL ST DI JE FUVOR 7
Olonish Y 55> 599 flin S0 Aiged 93 4 S C diges
05 otigas Jo8 5 Al o YO gn e 35 b il
Slade Jlad 1) sladigas b auslio ;o gl az )by (20,05 e
GRalS g 4z b (Sadger o Hgrlimisn S Sliles gy (6 i

A g 523,35 5
ils 6 5YL lgn 20,35 150 C g A diged 90 4y Cad D diged
Toaio A5 5 geslizinn,S Slbes a5 el )T 5l S b
alizes Loyl Lol et o dr )y Conlids 2l s ol o)
ol el LB rdigod Calies S 1 (6,50 (g5le Jled
4585 Jlab (5,5 332 45) Mg 525 Jlub (05 g BET oo
Jolee oyl Olias (lad laigio a5 0gs 085950 il (gl jls oulls

characterization of activated carbon from plant wastes
with chemical activation, Microporous Mesoporous Ma-
ter.,198, 45-9, 2014.

8. Ramos ME., Bonelli PR., Cukierman AL., Physico-chem-
ical and electrical properties of activated carbon cloths.
Effect of inherent nature of the fabric precursor,Colloids
Surfaces A Physicochem. Eng. Asp.,324, 86-92, 2008.

9. Cukierman AL., Development and Environmental Ap-
plications of Activated Carbon Cloths, ISRN Chem.
Eng.,2013, 25-9, 2013.

10. Metivier-Pignon H., Faur C., Cloirec P Le., Adsorption of
dyes onto activated carbon cloth: Using QSPRs as tools
to approach adsorption mechanisms, Chemosphere., 66,
887-93, 2007.

11.Ramos ME., Bonelli PR., Blacher S., Ribeiro Carrott
MML., Carrott PJM., Cukierman a. L., Effect of the acti-
vating agent on physico-chemical and electrical properties
of activated carbon cloths developed from a novel cellu-
losic precursor, Colloids Surfaces A Physicochem. Eng.
Asp., 378, 87-93, 2011.

12. Suarez-Garcia F., Martinez-Alonso A., Tascon JMD., Ac-
tivated carbon fibers from Nomex by chemical activation
with phosphoric acid,Carbon.,42, 1419-26, 2004.

1FAY Ol U oslod (g 0598 (5 Log 9 (>l (6598 g pele w95 — (oode dlomo \§




e o 4 U 0 g (losd -0 3 (o195 o

13.Chiang YC., Lee CY., Lee HC., Surface chemistry of poly-
acrylonitrile- and rayon-based activated carbon fibers after
post-heat treatment, Mater. Chem. Phys., 101, 199-210,
2007.

14.Ekrami E., Dadashian F., Soleimani M., Waste cotton fi-
bers based activated carbon: Optimization of process and
product characterization, Fibers Ploym.,15, 1855-64,
2014.

15.Ramos ME., Gonzalez JD., Bonelli PR., Cukierman AL.,
Effect of process conditions on physicochemical and
electrical characteristics of denim-based activated carbon
cloths, Ind. Eng. Chem. Res.,46, 116773, 2007.

16.Su C-1,, Zeng Z-L., Peng C-C., Lu C-H., Effect of tem-
perature and activators on the characteristics of acti-
vated carbon fibers prepared from viscose-rayon knitted
fabrics,Fibers Polym.,13, 21-27, 2012.

17.Yang R., Liu G., Xu X., Li M., Zhang J., Hao X., Surface
texture, chemistry and adsorption properties of acid blue 9
of hemp (Cannabis sativa L.) bast-based activated carbon
fibers prepared by phosphoric acid activation., Biomass
and Bioenergy., 35, 43745, 2011.

18. Mestre AS., Bexiga AS., Proenga M., Andrade M., Pinto
ML., Matos L., et al., Activated carbons from sisal waste by
chemical activation with K2CO3: Kinetics of paracetamol
and ibuprofen removal from aqueous solution, Bioresour.
Technol., 102, 8253-60, 2011.

19. Gonzalez PG., Hernandez-Quiroz T., Garcia-Gonzalez

OLKod 9 (Ao 4ol

L., The use of experimental design and response surface
methodologies for the synthesis of chemically activated
carbons produced from bamboo, Fuel Process. Technol.,
127, 133-9,2014.

20.[20] Klasson KT., Wartelle LH., Lima IM., Marshall WE.,
Akin DE., Activated carbons from flax shive and cotton
gin waste as environmental adsorbents for the chlorinated
hydrocarbon trichloroethylene, Bioresour. Technol., 100,
5045-50, 2009.

21.Mohamad Nor N., Lau LC., Lee KT., Mohamed AR., Syn-
thesis of activated carbon from lignocellulosic biomass
and its applications in air pollution control—a review,].
Environ. Chem. Eng., 1, 65866, 2013.

22.Jahangiri M., Shahtaheri SJ., Adl J., Rashidi A., Kakooei
H., Forushani AR., et al., The adsorption of benzene, tolu-
ene and xylenes (BTX) on the carbon nanostructures: The
study of different parameters. Sciences, Fresen Environ
Bull., 20,1036-45, 2011.

23.Vargas D., Giraldo L., Silvestre-Albero J., et al., CO2ad-
sorption on binderless activated carbon monoliths, Ad-
sorption., 17, 497-504, 2011.

24 Nabais JV., Carrott P., Ribeiro Carrott MML., Luz V., Or-
tiz AL., Influence of preparation conditions in the textural
and chemical properties of activated carbons from a novel
biomass precursor: The coffee endocarp. Bioresour. Tech-
nol., 99, 7224-31, 2008.

vy ITAY Ol Uoslad i 0595 aligy 9 (i (539U 9 pole (P95 — (ole dloxo




Journal of
R Apparel aa Textile Science
and Technology

Renewed Period of Publication,
No. 6, Summer 2018,
Issue No. 22, 11-17
ISSN: 2151-7162

Investigation of Physico-Chemical Properties of Activated
Carbon Fabrics Prepared from Cotton Fabric and
Nonwoven Polypropylene

Razieh Salehi', Fatemeh Dadashian®*, Mohammad Abedi?

1- PhD Student of Textile Engineering, Department of Textile Engineering, Amirkabir University of Technology, Tehran, Iran.
2- Associate Professor of Textile Engineering, Department of Textile Engineering and Environmental Research Center of
Amirkabir University of Technology, Tehran, Iran. Tel: 02164542691, 09121481732- Email: Dadashia@aut.ac.ir
3- Associate Professor of Analytical Chemistry, Department of Chemical Technologies, Iranian Research Organization
for Science and Technology (IROST), Tehran, Iran

o0 o
.

090 0000000000000 0000000000000000 0000000000 0000000000,

Cotton fabric waste,
Activated carbon fabrics,
Physic-chemical properties,
Nonwoven polypropylene
layers,

Mesoporous structure

-IIIIIIIIIIIIIIIIII......ooooooooccoooooooooooooooocooooo.ooooooooooococooooooooooooooococoooon

The recycling of textile industrial wastes and converting them to valuable products, is one the most important ap-
proaches for resources preservation. Activated carbon is the most commonly used adsorbents for removal of air
pollutant gases and chemical vapors. The production of activated carbon highly depends on raw materials or its
precursors. In the present study, cotton fabric waste was used as raw material for preparation of activated carbon fab-
rics using phosphoric acid (H,PO,). The chemical properties of the resulting activated carbon fabric were measured
by determination of the iodic number, BET, SEM and XPS analyses. The produced activated carbon fabrics were
sandwiched between two layers of nonwoven polypropylene layers and the physical properties were measured. The
activation conditions for obtaining the activated carbon fabrics with the highest iodine number and the lowest flexural
stiffness were found to be: activation temperature of 550°C, impregnation ratio of 1.75, the activation time of 60 min
and the heating rate of 6 °C/min. The dimension yield and weight yield were 52.5% and 29.9%, respectively. The re-
sults showed that H3PO4 is an efficient reagent for activation of cotton fabrics. The nonwoven polypropylene layers
served to strengthen the sandwich composite. The produced activated carbon sandwiched between poly propylene

layers can be used in chemical protective masks.
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