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TECHNICAL PAPER

Chlorine Resistance of Thin Film Composite Polyamide Membrane
Functionalized by Poly(amidoamine) Dendrimer

Negar Salehi Beydokhti, Pegah Asadi Fard, and Somaye Akbari”

Department of Textile Engineering, Amirkabir University of Technology, P.O. Box 15875-4413, Tehran, Iran

Received: 2 February 2021, Accepted: 24 August 2021

Surface modification is one of the most techniques to improve the performance of thin film composite
polyamide membrane (TFC). In this study, 0.5, 1, and 1.5 w/v% concentrations of the second generation
of poly(amidoamine) dendrimer polymer (PAMAM, G2) were utilized to investigate the improvement
of membrane performances. Physicochemical properties of the pristine and modified membranes were
characterized using water contact angle measurement, ATR-FTIR, and SEM. Membranes separation
performance was examined in a forward osmosis system using synthetic brackish water. 1% concentration
of PAMAM (TFC-1% PAMAM) was considered as the optimized modified membrane with the best
water flux and salt rejection results. According to the results, the water flux of TFC-1% PAMAM
compared to that of pristine TFC decreased, while the salt rejection increased, respectively. In addition,
passive chlorination tests were performed for pristine TFC and TFC-1% PAMAM. It was observed that
the water flux for the unmodified TFC increased from 5.0+1.1 to 5.8+0.8 (16% increased). In contrast,
the water flux for TFC-1% PAMAM increased from 4.7+0.6 to 4.94+0.6 (4% increased). Salt rejection
for unmodified TFC decreased from 97.6+0.9 to 93.7+1.5 (4% decreased) and for TFC-1% PAMAM
decreased from 98.5+0.3 to 95.5+1.2 (3% reduction). The results confirmed the membrane performance
improvement after surface modification by PAMAM. The enhanced chlorination resistance of TFC-1%
PAMAM was attributed to the scavenger role of the extra amine and amide groups in PAMAM.

Keywords: thin film composite polyamide membrane, poly(amidoamine) dendrimer polymer,
surface modification, forward osmosis, chlorine resistance
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It is very important to maintain the health and resistance of the military and security forces against bullets
and fragments from explosions on the battlefields. Due to the increasing development of technology for
making weapons and ammunition and the need to increase the efficiency and comfort of personal armor
in order to be able to use them more and more widely, research and development in this field has always
been ongoing. In order to focus and macro-policy at the national level, the development of science and
technology development strategies for protective layers against bullets and fragments from explosions is
targeted in this study. For this purpose, using the SWOT analysis method and obtaining the opinion of the
elites in this field, the required strategies have been extracted. The strategies obtained in order of priority
include increasing international interactions to supply raw materials for the production of bulletproof
layers, expanding research and development in universities and research centers, improving defense in
the field of military protection, more attention to domestic production and self-sufficiency in advanced
fiber production and other materials are needed to make bulletproof layers and to raise the awareness
of government officials, managers and policymakers about advanced fibers. Paying attention to these
strategies can put all ongoing research activities related to the future of this field in a logical direction,
prevent duplication and by creating structures and incentives, lead to the growth and development of

bulletproof layers technology in the country.
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Nanofibers have attracted a lot of interest in the biomedical field, specifically in nanoscience and
nanotechnology. It is challenging to use electrospinning for the achievement of novel nanofibrous
composites by the use of inorganic precursors without beads and with a uniform diameter. In this research,
the development of biocompatible conjugate electrospinning nanofiber membranes containing zeolite was
studied. Nanofiber membranes based on polyestersulfone as the first component and polyvinyl alcohol
loaded with zeolite as the second component were prepared using the conjugate electrospinning method.
Smooth, uniform nanofibers without the beads containing zeolite in the polymer substrate were observed by
scanning electron microscopy (SEM). Conjugate electrospinning nanofiber membranes showed good tensile
strength (3/42 MPa) and elastic modulus (48/5 MPa) after thermal crosslinking. In addition, the contact
angle was reduced by the addition of polyvinyl alcohol/zeolite, which could eliminate the limitations of
polyethersulfone-based membranes due to their high hydrophobicity. The MTT results and cell culture also
showed that the polyester sulfone/polyvinyl alcohol-zeolite conjugate electrospinning nanofiber scaffolds
made in this study have excellent biological and non-toxic compatibility for the growth of L929 fibroblasts.
Therefore, PES/PVA-zeolite conjugate electrospinning nanofiber membranes can provide biomedical

applications.

Keywords: conjugate electrospinning nanofibrous membrane, biocompatible nanofiber, polyether

sulfone, zeolite
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Water, as a necessary liquid for life and an essential source of industries, must be used and recycled in a
regular cycle. Water filtration is a special area that is being developed by relevant experts. In many areas
of activity, the most critical goal is to increase the separation and filtration efficiency. The efficiency of
an effective filtration system chiefly depends on the selection of a suitable porous filter. Woven fabrics
are utilized as filters in liquid filtration. In this research, a water filtration unit was carefully designed and
assembled to evaluate woven polyester fabric’s filtration efficiency in a standard procedure. The particle
size distribution in water was between 100-140 um. The woven polyester fabrics, that were differed in
weft density and weave, were produced by a projectile weaving machine. The samples were used as filters
on both sides of the back and face of the fabric. After the separation process, the filtered water turbidity
and the filtration efficiency for each sample were evaluated. Statistical analysis of the results showed that
there was a significant difference in filtration efficiency when using low-density fabric samples on both
sides of the back and face of the fabric. The water filtration efficiency when using the backside of the
samples is higher than that when using the face side. In fabric filters with different weave structures and
densities, it was detected that the filtration efficiency is not significantly the same. Finally, according to

the ultimate performance of fabric filters in the filtration process, the samples were classified.

Keywords: filter, woven fabric, weft density, weave structure, filtration efficiency
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Abstral

Rug is one of the cultural and artistic symbols of Iran, which is several thousand years old and is used as
an exquisite flooring or to decorate the interior of various places. Nevertheless, this art work has acoustic
properties due to the high volume of fibers and thickness. Therefore, in this paper, first a new structure
of the rug is introduced and then its acoustic properties are evaluated and modeled. The structure of
the new Double Base Persian rug is similar to the structure of a regular rug, and the only difference is
that there are two sets of warp yarns (instead of one) with a certain distance. In order to investigate the
effect of double bases and also the presence of various materials with different percentages in the gap
between the two bases on the sound absorption of the new rug, different samples were produced. It is
worth mentioning that the effect of the presence of pile on the sound absorption of the new rug has been
investigated. The sound absorption of the samples was measured using an impedance tube method and the
Johnson-Champoux-Allard model was used to model the sound absorption of the samples. The obtained
results showed that although the kind of filler material has a little effect on sound absorption, the sound
absorption increases by filling the gap between the two bases and by increasing the filling percentage.

The Johnson-Champoux-Allard model also indicated a very good agreement with the experimental data.

Keywords: rug base, double base persian rug, sound absorption coefficient, impedance tube,

Johnson-Champoux-Allard model

() To whom correspondence should be addressed.
E-mail: aalamdar@yazd.ac.ir



g o2l 4

Ol al g Sie 3 pyle ezl SIS I

2ok 9 (>l 4 pid mASTC

i ﬁ/ 1) sl FO-YY ¥ o plasb e Juw
D9 3y allio

STB D90 Wi o195 p oS 5 liso 3190 P (5 HlwJo g (wy
Sl g0 g

939 Jﬂ.?]a ﬁ)lw N\ ‘-A& cL;.:LSJ)‘ L?’ﬁb
ANVOAAFNY g S Ll oaSLiils o oKl a3

VEe /AR D Fr e /EAA sl s

o glasuls b osa 381 g3 Johnson-Champoux-Allard

Sl oy WEs s JB (JB i rgaals slasilg
Johnson-Champoux-Allard Jue ¢ uilagsl 4l gl o gun

Ao
5L eVl ol OF dlises 5 (503l 5 psle 228 L
Slallo o1l slul dadely cpl 51l azils dlsa 35 1)
4::;'-‘..&))4{‘9) ajkuub.b L;';QLAASwﬁ oJ;Ab)UT) ujlb.ﬁb
5 oA gl s e s gl Al oSt
Lol der 1ol 43S lonil Sy Sl Sl Jilima
5 dobe s glas s adsne g glacils Sl eslixu
ol DT el s Sadl S skea S1e Ll
Gladels 55 Ol &y Clr B 3 5 6l bl ls, 55
Al Rl ol 055 5 Calbis ol 3V b 5 oS
3 dye 090 absme 3 05 glad il Lsa o) pl s

8.5 |
e S el Sl e s Sias slasles o) S G
OB 6l b ol (S plseds 5wl dle Hhass
a5 b s 31 ool Lol oo st solii) (aBs oSLol 1Al
ool Ol bl celaa 5 BL ok aaa S ol @
il uala s o 55 onl O ol Hlassa 5o (Sii T
e palsa wlal o g snd e JB was Bl e
S ol B AL el su )ledas 5 bl O
lagy] @ slis g3 g suss Jgane JB HBALL Glie was €& g0
oaddio glilols b (s S slat) LB & s 50wy
S5y Odinan 5 G0 Sl slaSl s Hslieds o
2 S 99 O glad o oglite glasa s b Al e
S oble wad w8 Galine slad el asas JB o e O
sud gy i (B cpe Cda 5 50 Ol sy Sl el
EoSe 1wl uilagel ol 5 suliienl b LA sad & guss i el
¢! >0 (Johnson-Champoux-Allard, JCA) Juo s SSad
saelEiuads 2l el soliiul lad s & pe 03 Hludas
S oda s Slaia S5 eaiiS 5 ol ge Guia 4a Sl sl Glas
9 e 99 O sldd (9 S b s o G Lol il

Joo oinan wbpe Gl38l (SiSo wmy GRl58 L 50

aalamdar@yazd.ac.ir : Jlfv'rlﬁ_ S J g



\AEA )L@_:‘Y A)L&..i‘&\' dLﬂgM}f@s\i}Jg

ook wDse S S a4 e wY s rames L e
SV ] oK 5 Kiiglik 353 0 e Sl sladelas s
oon Sk ST b JB 1 ol J&s 5 dob e bl
Rz Joe 5368 25 ol S O sla sy s s S
S 1 el slaes stowe plad 53 JB &g ol ol 5
Al e Rl el 3La3l L badi sl 53 Sso Sl (e
ol 0L 5 3,8 el 1 ol gyl AN ] Qelik 31,1
o QB e ol bl 5 Ol gl I L
Al

LB o s 0L e opl 5o Slalllas ¢ sacs
2 B 5 b RIS S Sl sl SR
S 3 s S Do Sl oS 5 ks gladsles
al by s (5 20 Ol Sl i gladals 53 S
hosio 5 o5 gladalay 53 g oS Ol 5 A
O s 1y JB Sltlo 51 ol a4 S copoman o
B g Dl ol sddplnl Sledlias o il el LK
P O N ST g - PP
Sladelos 53 0550 (JB g Sl 5 sk axdlls ()
o2l it s e S e O e o (555 ile
sldslonl olea alol &8 Jylite o b i JB Saw ST
ol oy p g anllas ol e glads s 5 slse Lol s
N B onl G 2l ot Sl Sl s el
el 05 e3lizul JCA Jute

3 Al

G0 445 9 Slga VY
gl sl JB asa ltle js eddeslanal slp olasis
Ll b JB @ gad Gl odd jaseie ) gl 5 sk
DIYTs e JB s 05 Saxs oo b Bslo andllas 5l (65,0
s 5 el S5 B ) 5 s S Sk
D I N e ARt Y
e B 303 3 K0 1) mm sl b aies s ol
w03 08 sl Ol gl sl Sl JB tiles
5 A s S S L e S e 2w Gl B s K
@l Sl JB Skl Sl Wl S 515 cde s anes

el sdalie LB Y ISSE s W JB L

4%

Ol s JB copl ol s e (Lo (glaay 58 O Jasie
ol 4 g b Wl e S Olpee WOT 508
Sl Olpea boslr b boalie 53 Lol ax s 50
Ly sl 3 oslbe s

SLad (s w5 Sl Sl Jdsa e JU
3lplsar sl 1) 1sm 5 BUI 3L Jltie oS 5 3l (glos 28
(Sre sl GMlehsar 51 sl walS szl
o J6 2 SU L Sasl g b 5l kol alsl g5l
SR g (65 e s b b b S (855
0353 3158 53 352 5o Mo g Lo JB s (55 51 bk oo
o JUasl zals ¢l ile Ol geas oS S o ool 1, S
Sl e pl [F] S o fos 35 Somb b VL Sl 4,
Ghls la JB & S e Sl w5 ralS s 1, JB esli@ s
M&béjlyw%;QSMMjguwja
A sd e B 5 5 6 sl 5ok e L S ST
S o A JB sl (Shes a3

ol 311400 Jl 5l JB & g ol 05l a5l Sladlas
Lile ol gla malyl 5l ey 4 Sllas ST 0] ool
Alaztls y JB Sgo Sl s e 035 5 oS15 gl
i e Jalse S (S P T 0L 5 Nute Jle Ol pos,
d 5l eslizal b1y s WOT s S adllas | JB &g
Ul 5 o nd (ol Cualis (S 158 5 Jtlesl Sl
WSS sl JB o Dl Sl o
dalos Ll L Ladi sl D s dor 5 5,10 (5 e s
SHVAT 0,8 s Shoshani S5 s 55 .l o il 58!
L5 S ey p 4l Gl JB S Sl | Ol sl il
OB el o3 sdos 4wty L3l 0L 0T Sladlas ls
S s Sk A L R 4 Ll e ol
coe L Yoon Hz 5 )eee 000 YO ladeley 53 &y
L 355 > (noise reduction coefficient, NRC) 45 4 oals
Sl WSS Bl Al el 3w el (S
0> Y S s (pomer 2580 NRC 15 o e
(She sladelas 530354 ( JB Do Ol s 4 JB
e el RISIL Spo e S sba 5 st e
2,15 (85 a0

B se ds oL, (4] Elkhateeb llae ok
ols oLz el BB iy, Sl eslinal bt 5 sleslizu

GRIB 2 S Dy AL iy Ol (ST e e



ZA C)}av.b- f')}ﬁawﬁg—‘ﬂ;&ﬁJ‘y;‘d)hﬂd.\ﬁ}Jﬂ)ﬂ:;)l)‘.ﬁmﬁ}gg})\ J}.la

e sed 53 eddeslinal glag Dlasie -) Jsd

U g e | ol wble | St kbl | M | B
1.33/3Z250 Ne (yds/Ib) &) “ G
0.83/3Z150 Ne (yds/Ib) Ko | cdls sy,

6/55140 Ne (yds/lb) K sy Sibss
2.33/6S100 Nm (m/g) sy s = ol

el sl B (V) dslee

oo AP M)
Vxd

Wy Gob 53 s Ipa Lid CBtl s AP calsles gl 5
das o Ol 1) e 0L > g 53 Culbeod 5 lgn Co v
oKas L IS0 9053 5,1kl ull s 6 candllas ol s [\Y]
sddantle) [ Oz ol p 03 Cuslie (5 Sesll Kt Lol

O JS2) s S o1l (Wl sl g o205 s

3 Jslss Y-r—¥

A sl gae s Shy xS s g Jle
T S D) ok ?Y;w @ el (@) 3L s 08 e
JRoa 85 wsde S dsed S a4 e Jeats dil
D3 e S Sl

—1-Ps
¢=1 o (™)
f
g
9
] . .
/ e
: 05 0513455 Sdo dxxibn
/
(el JL28) 5L
Hltd OB o ol Lhoxies OB e

DV 18 0L ol 55 Canslin roees o&iws glod =Y IS5

RO RO~
() (<)
JB () 5 ole () gl JB bl el —) S
e el dolbw 5 nes i g ol i p DBP e

Al JB s x s

&:J. JL}- 6Lﬁﬁ QL:A e.)wfﬁ .)‘j.ﬁ J}?-} JJ( Bl )jb.wdu
Lol pl s ten JB 5l €500 ¥ O] i 15 2w 53
VS\JJ 5 ) S 93w 4ol L (double base persian) DBP
Slee YL s 93 o ahoolb &S W 4 5,5k ¥ warp/em
Wb opl s () mm g ) S ST 5 oty ey il
G A S a3 pskeas Solgns b B D S s
Lol s 3l ol plas 04l 3 b s sl 035051 2 0533
S bl e JB ksl Y SE G 5Ll s
J\Asda QL..l.:J';....o}) QL:A éw BE a.L.SJ.l Ql_},&d.:

by g9y Y-Y

9 Ob > gl g 30 Caglio 1-Y-Y
bl Jolgs o S 5LANS/MY 6 s OL 2 4 sl

AN

3 0uiS &

DBP G 05 sl Y S




VFey )L@_:‘Y A)L&..i‘&\' JLNEM};?LWQ/J

L;/J)F@T! éﬂfe)l.h‘ )‘ &Lu -0 ‘}g.&

U’ll )\J..S.a d‘);dﬁ 44.3)&4. Q)Ju 9 L = B oK’JMnJ 6}50)\.)4‘

JJSWBLA\);J)?@)‘JLAW)JJQ‘M‘

b5 99505 dasio Job F-Y-¥

Sy, (um) A" 5 A (LS 5 51 S aasiiae sbadb
52 o gldl dlw 5 ol OB QLS Gadols 5 5418
oo 53 nl S e3ll S o i 5 3L 5 sladaly 3 1, O
35 s Sl S8 0l oltle Sday U olad gei gl 5
Sheslinal L) (B8 Joe 5 225 glaosls A5l oove S
b il e Bl s S el (e Sae 2
Nle 3 b S5 w8 Sl eslinad e tass cnl o3 [VANA]
534S e Jole O (gl eddasie e35dme 3 MATLAB
S WS abme Gosb bele 53 ol el o3l s 5wl
Loodd gwtm olie U1 Gl op e 0 25 (slosls Ll gas
Al aly Joe

Do i o po O-T-T

oSl s Ol el b g Sl g ol o
5 IS0 10534-2 (slas bl plas uslisel &) 55 iz
ARl oKas Sl eslizl L [Y+] ASTM E 1050-10
Gllee Ul glish SaussT oKalosl 55 sddestla
Slpfrmm Ve L3l sladses Ad g, Selul & s
PRREES RN PR SN PRGNS REN CE KV AP S R
5 S sl s S oIl ¢ uns LA eslizal Ve —¥¥e s Hz
Aol 03 5k0ms 3 Ly Do A B3 S S S 05 0 1 S S
Gl ol S5 LB sl cwsa FFer Hz 5 Ve o
A (6 xSl 0 glom? HLis L s JG

JCA Jao b Bgo o Sw s #-7-Y
|52 0L = Conslie () ki) S50 a4 0 Jalis JCA Je

£q

(s 5 5L b Jodss gl =¥ IS

SB ksl 05,3 BUI S p, s JB I p. cslas ol o
LB F S 55 an Jodsw U 3L s ol V0] el
ool S ol R 4 by e a5 cl sdalia
55 g0 S ol i 45U Jols ol s 5 35100 Oy
W Slae Ll s 1) Al Lo 5 05,0 b (bLI el oS
L] 8, ©sm 5 gl S

Slp A arloe JB o 5 055 Sl eslinal b JB JS
S g5 F 51 JB £ el o8 bl 51O lan sz JIs 4l
54550 4 sad SO il 0l at b o slie slads )5 b il
Cewzty ) 8 055 S B o558 Bl jsba g
LU IS e i o pmiee S a5 L ]
:J%Tu" Codds 5 alslas

4
W.
Pr = Z Py X— ™)
-1 Wy

)JGJ}\)Q)}J;;@JAQ))WWI/Wlc;ﬂ.:.‘]ﬁ:gliz-pl45
4

Ll W = Z:wi
i=1

& DS V-Y-Y
S Sl gda Ok L@ «(tortuosity) Jf:)}s@
WMMWUJt})bL;yCy&eM&M
DV] ol (6 50l Cles)

oK 3l ealizel b oS gl ‘-;J)}?'c:.’ Dlde (gt oul s
sbl 2 NESA ;KSM}ST iyl s AID 5ol b JAK.QLA)'T
u.».“.l =dmoylfe L}.,a‘ L}J& (0 J&&) A ngzgo)‘.b( L“JL‘J“‘
“ o Jl.w)‘ e.l,'&w;é “ Q)ﬂﬁlf u"‘ﬂi d.lt,,ujd.: e.l,i:.bl?g‘ ‘_;.“:Jig,“
58 53 et b ahowgs 50 (358 e oS Dol B m e S
Sl 1y OF iped 31 mge 50 3 s 0S5 355 0 i
)bjx;.tjC&l{w@))bex;jomﬁwdj}aiJﬁ}.w&
@L’S wwbzﬁydb&ﬁw}&wﬁw_}o)\x‘



Ve ng;\e-u.pb}'-f.aJ.';S_/.iJlﬁueJbﬁjﬂdjbdv\»}L;w)ﬁ:;)b&wﬁ}ggé)\&jb

Sl ) sba b oY b)) 4 5 Vo Skl )
Sl (JB s oS bl Sl el o sl (s3led e s
S JB S apd e o8l glite Ot adhe g i
(ol ol osls DLV IS 3 &S sboles a3l 4 Y 5 O3l
e L Ok 4503 (Z7) i Y o iliial AL T
Colgns 5 LLl ps bl war 5 L e JS il B s s
anloes (Vo) dslae 37w ax s b JB IS S ol

IYV] 55

_ —Z,7, cot(kd, )+ 27 (V)
s 7, —iZcot (k,d,)

Tl @ G2 Do p e Sl e 5PV SE s
5ol Culis S 55 d, 5d, el OF SBSL 2 e 5 JB
dasin pildwl Z g o ge sde Ome kol JB gl 2
Wl e P e V5 Ol o B me ) i 5 45 02
e o)l 33 o Z 5 s o Z, ¢ JB o il Z

] L el Sy

Syl Y

olaad b pslie pl idleds n Sosline slads ;s Ly cilises
o ol S Sy Sz bl bl nl 2 055
03 e Gesls by s P JCA Je 5l eslinad b lads sl

A dslie calises gladelas

/ S
o mute Y (obeySee Aged e dsdiio

Y osdssSee
el 4 sl -8 K

‘(A'}A)$uﬁ,);\ﬁijb‘(aw)dfby'-@‘(c)
sl Dm ol (5l (sl (639,550 Ol gea

o35 dsde 5 (P(®)) Jige I 015 o Jde ool & a5 L
1YV ] 55 amls 0) 5 (F) sladlslas L 1 (K(w))

) 2
p(w)=a,p,|1+- %P |14 410c30nco£)0 )
joa,p, (cAg)

-1
1 -1

noLe | 4ia’nN, 0p, |’
sz(Piﬁ)PoOP N (UA'q))2

o™ pr

K(w)=kP)| k—(k-1){ 1+

)
ol 2o N5 1sn S S M s L;H.<>- P, «slae pl s
Sl sens gbS bl cndik gxr P 5 ey
ol (871 Gl sl eles

(/\) Jslee )\ ealaa! L U\ij_fd b (ZS) Cr:la..u ;55)"9 U‘“"U‘?“
(KW) s 30s 5 (Z(0) aasein yuildol 51 eslinal |

ARNIFS S

Z.(0)= s p(o)K (0] -

o 2] "
=K (o)

Z, =7, (w)cot(K, ()xd) (\)

aJL&w\LQyuM %ﬁcw@‘ M}M@Wdﬂ\s
IYV] 353 0 arnle 53 adslas 3

2

Z —p,C
s pOO (q)

Z +pyc,



\AEA )L@.‘Y A)L:...j:A\' dLﬂgM}f@AﬁI‘b

1mm-E (0%)

() (4
ook Ve ko (G e g3 o gl b wsed ) S
S ()

1mm-fw (100%)

Wl ol sl g ) S plad oS dizes

o Vsl 5204 A Sla IS 51 b0les
5 a8 Il e o ) poas el L el gad plad 53 oo
Ll bl o il 58 Sopor o oSy 3lse 35ms b LG
Sllas ien 20 Spo Sl Sl U Sl
03 e (Do D S gy @ oS sl ge sy A S L
sl edd e il (sladelen

s 33 e ahioB S0 Aoy S ) st aalsl s
Ymm e 55 e abol 5 L6 Y (S5 LDBP JB < Y
AL el £ S L LSS Ymm glad oS Ll 4 650
cjfisc;)l.:pq..)d.mﬁ\mm&é&y@ﬁ;ﬂ;\mm
soekd ey 93 Ole slad Voo s L5 007 L S
FPUR JRNPU T JPCS PP S I | P W S R IV JUG P
meﬂﬂ,;wwu“uvg;p;@ DBP i
ot BV L LSS s ol l S S g sk
s (Y)Y mm ety 53 b S0s 5L 5 (M) | mm
Mﬁ\:&g&#f&ﬂé\ﬁﬁ.{ydﬁrmm slab
Vo IS ol edalie LBOY 50 gl S5 s gﬂ@us

1mm-E(0%)
/% | —— 1mm-Fw(100%) x —%
il [P— mmEQ®w ===
N exmetmmFw 00wy A T
3 s e
4
LR
PRVl 4
T
‘—’
Y -
A

B Yeoo VDo Yooo Yoo o Yeoo Yo Fooo

&_.);\?.)JM})@J.stﬁbmji.ﬁ‘yw));\—\\ JKM
L) Ymm g o3 0 alob b €50 gl o DBP JB & 500

(ub Qj.b.———jgl} S 9

V)

Vo | m—1mm-E

+fo | == 1mm-Fac

A | == Tmm-Fw

—@—1mm-Fc

Soguo i g

oo Yeoe oo Yoo Yoo Yoo Yoo Fooo
(Hz) 2oy

)JM)JOL?‘\mméwjbamﬁb\jﬂw;z;\—/\ﬁ_i
(ol 5525 L DBP B &y il

Glad » BOT woyd g i 9 oS g Slgo 3929 11V

DBP JB s 90 oy
O abols 5 ¥ warp/em (15 LDBP JB € gai ¥y sk oty
oL s 55 Ol slad &5 il 4y ok Y mm e 5o
WA S ST oty iy Al i VLY mm S 4
A asl &8 b x93 Ole glad slle L 4ged o s
5 e andlae glen ad (5lesT ek sl &g o I
e el ladd el pled (655 b e R S0 S e
s el sl 55 ol Ol S s baw el s
Codls a5 Ll speie & 5 A sla IS s L tlesT ol
Aol Slinnty o o 5105 Ul 05 cladd yod IS pL s &S
33 o Aol dmMm-E € gl 53 (Jle Ol goas .ol g 95 e
o sla saiS  esle [SOLES Gl g, 5 ol Y MM 2
Cpmad e (€) acs b (W) (..M (ac) &..,LJST Lole e 52
bl () 6l Gl gbaS . kles (B) Jb= Ll 55 o Lab ol

e
- - - Tmm-E'
A
- 4 = Tmm-Flac' _ ’4
-

A < 3 = 1mm-Fiw ,’/’,/” .,
x’/‘f = ® = 1mm-Fic' ”’ ”’
3 ,’ P Phe

£
% o/ ,‘ ’ i
e’ 7

LA 7z
.]“ 2% P4 <

is P - 7,

td
oY < -
rd
N ’t A
o .Mi
. \ Yeuu Yo ¥
(Hz) solon

03 s 93 O VMM (gLab 5 0 diS  slge i -4 ISS
(o= 0530) DBP JB &y o



VY
A
o
oA
M
§ S 3mm-E(0%)

% o0 —0— 3mm-F1w(33%)
%\ ¥ —¥— 3mm-F2w(67%)
N P/ 3mm-E'(0%)

Al --@-- 3mm-Flw '(33%)
o ——X-- 3mm-F2w '(67%)

Yoo Yoou
(Hz) sl

Yooo Foen

gjejbwjbbﬁdwﬁewﬁ J‘jﬁM)J;\—\Y'Jgﬂi
L) Ymm g 53 0 dbolb b <50 gl o DBP JB & 500

(ub— g')j.h.———jg_.)b’- S

i 55 (IMFIW €0d) iy 55 o S35 W8S 05 5
(MME & 503) Gl JU iy 35 Olos sl o5 (516500 L
o 33 O Whol b sl gl b RIB Do ol
Dl L osde sdalia 1T IS s oS sboles X mm
$sad) Sl Sse Cdar s 53 e ahols OUE s Ao
BGmm-F2w & 405) #VZ & Gmm-F1w & 33) YY7 5 Gmm-E
Yomm e s o alol bogladise o bl el
Vool a Cmm-flw $sad) 007 51 Sad Aoy Jalssl b
sdaline o Ll o (6 Keda il Qmm-2W 4 5e)
B L6 el o) s Olgie Ly e (VY ISE) 558
o3 3l 3 BT O il 55 Ceslie i 53 Ols 2kl LulS
3 asder JSia Sl 0550 4 Diso e 2555 S (Y Jsd)

. C)jﬂpg_z.'b.-u.pljé-ﬁa.\;sﬂg..il.‘léu:le;\é)'l.wd.u)w)ﬂiﬂ)&o.ﬁ)gg))\ J}.la

2mm-E(0%)
—— 2mm-F1w(50%)
—X— 2mm-F2w(100%)
----- 2mm-E'(0%)

= =® == 2mm-F1w (50%)
= =% == 2mm-F2w (100%)

Sgeo i G pd
&

Dee (PPN \De Yooo Yoy Yoo Y. Forn
(Hz) solu

g&)bﬂjb&ﬁdwﬁewﬁJ‘}AM}J;\—\YJ&i}
L)Y MM g 53 o alols b £ 500 51 DBP _JG & 50

(ut;-u).b———)ul?- S 9

e 33 Ola (glad OAd 5y Lo ps agd 53 S yge skaieny 5
rl?u‘g_)l?—bf-}bjbggiuﬁbw@yubW‘GM(’MJ
Slacls ples S0s b i i5u $as i S a0 glp A
Ol 35 O bk el Sope Ol 5 el 5 sladsad (5
UJ»( @L:J ML}.AJJ QJJ.‘B\ VY L}KJ LS d;e)‘.b‘ ‘JJNJ:_»
lad 1)) mm abol b JB <500 0ge3] S datlesl
o 325 S 2 by (V1) ey 0525 O3y e 53 Ols
Mb@ﬂwﬁbov\&ﬂ(\"/)\mm
J‘ykﬁjhzéﬁ&a%b\rlj\\kgu‘-}gﬁjbdsd.i;dw
doys Sl Al e i3 DBP JB & ol siS
PLY )jladl&.&h NG| JJ}A e~ uv\> u:ﬁ\ﬁ\ 2 aJJJSﬁ: J‘}A
LY mm alols b JB € 3 e stalin V) K2

G i) Ot 05y slads gad St ST (sl el )L =Y s

P NRC Uast sy A' (um) A (um) a, [0) o (Ns/m*) (mm) Coslses Wi S
AT VALY YN AO/ s VNS | Y| V0 SFFYA A Imm-E
VATEE VAL YN VPET ASY \E | vy VEAAY A Imm-Flac
4| Y oY VEY/QY AV \/vg | /vy Ve A Imm-Fle
VAT ERVAT g YAV /AY q/v¥ VA | vy VFAAA A Imm-Flw
YV | g Y VOA/FY VWYY | AT | A OAS¥Q q 2mm-E
DY | A /oYY \Y/5 q/5 VoY | VA YIVOY q 2mm-Flw
DY | A Y \YO/ VoY | vea | Ve VY445 q 2mm-F2w
YV ey YR \YY/50 Ve /OA | /Y| A0 OYTAY Ve 3mm-E
YA | oYY ot qVv/\A VAY | Y | Ay £4904 Vs 3mm-Flw
VA VAT S VoYY MY | AE | VA VY V4 Vs 3mm-F2w




VFey )L@_:‘Y A)La.f:A\' JLA;M}L?LM\;QJJJ

e

TmMm-E 2., Laad

Tmm-F1c i L —

Alpha

Alpha

vy

Tmm-F1w ;2. Lad

(HZ) sl

e 93 O wbbdbﬁd.:j».s) ul;— u_g.b duww d\fJCA Jhbowwﬂ ﬂbu.A}dJaJ LgLﬁa.)‘.) O wu.o—\\c Jg,&

5 S35 s Sl eslinal bkt s Ll ewsay
45 LS awle e 53 0l MATLAB Ji3dle 5 U (s 3lotings
el 34 50 ¥ Jj_,\;.-ﬁ;ﬂ@t;j

Slge Ao ys Il L o pd e edalin ¥ ol 5l S 5 sboles
Jodss 5 sl e 0L Coeglie g Y g3y oS
;,j,,j&ﬁg@uwwuﬂm)w Sla Ko b e rals
Jde bodd s P olie L O Oads St 5od & 50 O
MalS ke 335 o odalicn o5 5 pbilon iz o 5las |, JCA
S Sl palie deluw el JS s s slaesls b cnlize
Shdsel Gl mae Spe bl Zs, cnlple ol o
Lol 05k 450) aleda s Glp Lls e (o 05
355 daloes (A) B (F) SVslea i ol

e JCA Jue 33 0 odis VO K5 3 &S 5 5bokes
DE5L s tlesl daley 03 gdomn pled (sl g 25 slaosls b

¥ Mm s 55 e ol b slad sas 53 Sy SNt s .o

.(\ mm

L ssdior ol ppdse cnl bl R S (S g0 WSS
Al Sk ol Glra Do 2 e )

DBP (JB yi Dge i Gl e Y-F
Sl ledbe (e 2l et shien T ad e 5
‘_glj: Sl o J,:i.:.j alises 6LAJ\J>LA L; u,l.}u)} )‘ gﬁjb
alsaS o Ve Ol 1 0T Ol e esiledi
ssba JB S i o aS pY d’Antonio 5 Cox axllze
Goledde o s ol ol pls [YY] 555 giladde |iome
kﬂ‘l k;...w‘ ol wbj; JCA J.La )‘ aJL&LMN‘ L; quﬁ j'”""‘" &}u
el 355 b3 3 3l e (95555 L O Gl Jie
ol sl olaal a..\.i::bn Ju\ﬂ )\ axdlao d’i‘ BE J:JJ w.)u

o 50, @ sl bl qsss sl bl acnls ) slies
S s b A 5 A s Gl b ol s slad e



V¥

Alpha

Surs

Yere  Faun Vooo

(HZ) ..X.al‘wg

Youu Beon

. Voos

2Mm-FAW 2y ledd 2

Alpha

¥eeo  Fuus Seee Youu

(HZ) A.nlm_:

Voo Boos

. Yoo

2mm-F2w i Lads 2

Alpha

Sen.

Yeor ¥eun y---

(HZ) ..X.al‘wg

Yoo B---

. Youu

Alpha
5

Alpha

. Q}Aﬁg_,‘;\a‘-upb;'—_ﬁe..\JJS_)i;illﬁueJ‘y;ldijJﬂjf)ﬁ:;,\b&wﬁ}gga)\v_:}b

3mm-E i, ks =

¥eer Fuus Sere Yeuu

(Hz) aoluy

Yoou Aoes

. Yooo

Seun

Yoor ¥err Dee- [

(HZ) sl

Yauu

Y e 93 o Aol b slaw 5ad) Ot O sladsed (6l JCA Jae b odd ps oy p3lie 5 o 2 slaesls (o aslie 10 IS

S S el ed it e el o asloes K5
Sl aS ysboles ool sl EL1SY Jads s Ol iy
03 s leesls b Jde 53 0 sdalie VWV 5 V8 sl S
Wy Jold a8 (635050 53 el Gl deliy wals IS
5 s palie Obe ol ladslay 5o Ol aeil oS (sl (oS

(Y mm

3 S ek s i eolie 3L sladely 53 oS 555 s edalie
Kzt g5 olae
ol (VIS s G e 3 Jol Y) Ol Y
5 ekt ladde (C 2e) o5 JB sladised &0
oS e sSxn s 5 eslitd L s ailis JCA Sl 0



\AEA )L@_:‘Y A)L&..i‘&\' JLNEM};?LWQJA:J

00 MM & 50 Caalies) Ol Gl lad o Siw ST b el b =Y J

o NRC s Loys | A'(um) | A (um) a 0 o (Ns/m‘) | (mm) ol Culbis | 4 pes A oot
A VAR /N0 VEV/Y AQ/A Y/ /49 YOOV v Imm-E \
SYY LM VAL 14¥/4Y (RVAR) V/0) /44 YOFVO v Imm-Flac Y
SN J/AY¥ 14Y/4A (RVAL) VN | e/ad YOFYD v Imm-Fle Y
Vil WAL /¥ VOF/FA Vo/oo Vo /44 YOSVY v Imm-Flw ¥
YA |y YO Y44/4. | garA | Ay | enad VLAY 4 2mm-E o
VoI VALY AT WYAA | YE/YO Vo | el Y¥e4A 5 2mm-Flw s
A VALY YA Y44/YA | YovY VN | e/ad YEVs $ 2mm-F2w %
e YAt Yy 144/49 Va/us /0N /a4 Yreee N 3mm-E A
Vi B VAL oYY VAV/S £Y/0V VeV | e/ad YV AY N 3mm-Flw q
Y¥ YN VAT V88 YA/ Y/ /44 YY. vV 0 3mm-F2w Ve
A - .
e -
-IA -IA
-1y Y
-1 .5
2 2
2_~/0 Q.*/[)
s <
-y . —0- (&
! " e
A Y
N -
1mm-E (15 mm) _Js’ 1mm-Fw (15 mm) s’
e . ; . i ; . e
. Yorse Yeor Yaor ¥uvs Jrov Fove Yoo . Yoos Yeor Yeore ¥ove fBees Frer Yeuo
(H2) ol (HZ) olus
V- \/-
LY -
oA 1A
-1y -1y
-J5 15
2 2
Q.JO 2_'/13
< s <
Sl Y
Y -y
1 1mm-Fe (15 mm) s 0 Tmm-Fac (15 mm) s
o ..
. Yore Yror Yeoor Furr Ques Faer Yeuo . Yore Yeor Yeor ¥ore Qees Frow Yeuo
(Hz) 2dlus (Hz) doluy

Yo

A mmwjbwwbbubdjxduww Lg\f:JCA J.LAL:eMwﬂﬁbuA}dfdéqu\bwww—\fJ&&



\%d

Alpha

Alpha

Alpha

. Q}Aﬁg_,‘;\a‘-upb;'—_ﬁe..\JJS_)i;illﬁueJ‘y;ldijJﬂjf)ﬁ:;,\b&wﬁ}gga)\v_:}b

2mm-Fiw (15 mm) s’

Yoro Yeouou Yeor ¥eee Bese Fees Yeuu
(HZ)_\ALMQ

2mm-F2w (15 mm) Js’

[
(HZ) _\.ALM{

. Newr Yoou [ VO

Sere Youo

Alpha
5

o 217

_J,\,,

3mm-E (15 mm) Js'

Youo

Yooo

Yeeo Fove fBeve Feor Youo

(Hz) sl

Alpha
=

3mm-F1w (15 mm) s’

Fooe ¥ovr Boer eve Yous

(Hz) sl

Alpha
2

e_.—-O

3mm-F2w (15 mm) Js

[

Fooo Fovr Boor Feve Yous

(Hz) solusy

Ymm 5V e 95 e Aol L Ol 35 b slad sed ) p JCA Jibe Lol oo i 3lie 5 028 Glaesls s aglie -V IS

L Jole 52 opl 100 B as (bl ol 0 5 L -

Ol pizmad Az JU e oo s ol olebe
SEOR Lf“ﬂ\'i) J.Ld‘)\ GJLL'L.A\L:DBP L;L; C)M u.\> gf':)d:'?i

osbar daben (LI L ek pe ol Dpo e S -

b I e 2

215 3 g 5 0 dd Sn S

S5 doms ¥

a.LirJL?Li\ L;\? L;LAB B a.LL'SJi :UA e JJ\ caxtlan u-i‘ BE

)jkwdm RGP LfAJJJDBP J.iJ} LSLAL;LB)JJLM)})J:)



\AEA )L@_:‘Y A)L&..i‘&\' JLNEM};?LWQJA:J

3 g

IR u.l> s slaesls 5 JCA Jbe Ol s Bl -
Ol slzd js oSy sl ge 5525 05k 5 LDBP JB slad 5ol
3,0 s g alies glads ;3 LDBP (gla JB &gl s o3
S 1 01 0lg e DBP JB &y ol (g5ledibe | shaions —

3,8 52 G s S glaaY) ¥ O3lr

&l

[1T Y. Liu and H. Hu, “Sound absorption behavior of
knitted spacer fabrics”, Text. Res. J., vol. 80, no. 18,
pp. 1949-1957, 2010.

[2] H. Memon, Z.A. Abro, A. Ahmed, and N.A. Khoso.,
“Considerations while designing acoustic home
textiles: areview”, J. Text. Apparel, Technol. Manage.,
vol. 9, no. 3, pp. 1-29, 2015.

[3] R. Pieren, B. Schiffer, S. Schoenwald, and K.
Eggenschwiler, “Sound absorption of textile curtains—
theoretical models and validations by experiments and
simulations”, Text. Res. J., vol. 88, no. 1, pp. 36-48,
2018.

[4] D. Whitefoot, “I1-Carpet types and requirements”, Adv.
Carpet Manuf., pp. 1-16, 2009.

[5] C.M. Harris, “Acoustical properties of carpet”, J.
Acoust. Soc. Am., vol. 27, no. 6, pp. 1077-1082, 1955.

[6] M.E. Nute and K. Slater, “62—a study of some factors
affecting sound reduction by carpeting”, J. Text. Inst.,
vol. 64, no. 11, pp. 645-651, 1973.

[71Y. Shoshani and M. Wilding, “Effect of pile parameters
on the noise absorption capacity of tufted carpets”,
Text. Res. J., vol. 61, no. 12, pp. 736-742, 1991.

[8] Y.Z. Shoshani, “Effect of nonwoven backings on the
noise absorption capacity of tufted carpets”, Text. Res.
J., vol. 60, no. 8, pp. 452-456, 1990.

[9] A. Elkhateeb, A. Adas, M. Attia, and Y. Balila,
“Absorption characteristics of masjid carpets”, Appl.
Acoust., vol. 105, pp. 143-55, 2016.

[10] M. Kigiik and Y. Korkmaz, “Sound absorption
properties of acrylic carpets”, J. Text. Inst., vol. 108,
no. &, pp. 1398-405, 2017.

[11] H.I. Celik and HK. Kaynak, “Effect of pile yarn
filament fineness and pile height on sound absorption
characteristics of carpets”, Conference: Autex, 2016.

[12] M. Sadeghi-Sadeghabad, A. Alamdar-Yazdi, M.R.
Fazel, and H. Mashroteh, “Subjective evaluation of the
rug feet feeling comfort”, J. Text. Inst., vol. 111, no. 8,
pp- 1089-96, 2020.

\a%

ol e s 50 Ol J glad s ediS sl 55 -
o bl g e S 05 5 b bt sai 53 s S
B Do oy Gl S ediiS ol s

DBP JB ©yo o 35 o ge oS 3l 3z -
Syde Sl sladelas 5303 94

S S e 53 o glaS 035 s RIBIL -
35 o Ol sl 45 e G131 s B G &g

[13] M. Asadi, A. Ohadi, and R. Keshavarz, “Effect of
non-acoustic properties on the sound absorption of
polyurethane foams”, J. Theor. Appl. Vib. Acoust., vol.
1, no. 2, pp. 122-132, 2015.

[14] M. Garai and F. Pompoli, “A european inter-laboratory
test of airflow resistivity measurements”, Acta Acust.
United Acust., vol. 89, no. 3, pp. 471-478, 2003.

[15] P. Soltani, E. Taban, M. Faridan, S.E. Samaei, and
S. Amininasab, “Experimental and computational
investigation of sound absorption performance of
sustainable porous material: Yucca Gloriosa fiber”,
Appl. Acoust., vol. 157, pp. 106999, 2020.

[16] S.G. Mosanenzadeh, Design, Characterization
and Modeling of Biobased Acoustic Foams, Ph.D
Dissertation, University of Toronto, Canada, 2014.

[17] J. Allard and N. Atalla, Propagation of Sound in
Porous Media: Modelling Sound Absorbing Materials,
2nd ed., John Wiley & Sons, 2009.

[18] D.L. Johnson, J. Koplik, and R. Dashen, “Theory of
dynamic permeability and tortuosity in fluid-saturated
porous media”, J. Fluid Mech., vol. 176, pp. 379-402,
1987.

[19] F. Mechel, “Extension to low frequencies of the
formulae of delany and bazley for a bsorbing
materials”, Acta Acust. United Acust., vol. 35, no. 3,
pp. 210-213, 1976.

[20] ISO E. 10534-1. Acoustics—Determination of sound
absorption coefficient and impedance in impedance
tubes-Part.1, 2001.

[21] E. Taban, P. Soltani, U. Berardi, A. Putra, S.M.
Mousavi, M. Faridan, S.E. Samaei, and A. Khavanin,
“Measurement, modeling, and optimization of sound
absorption performance of Kenaf fibers for building
applications”, Build. Environ., vol. 180, pp. 107087,
2020.

[22] T. Cox and P. d’Antonio, Acoustic Absorbers and
Diffusers: Theory, Design and Application, CRC,
2016.






bl Part B: Persian Edition

XTI : ITAST
Journal of Textiles and Polymers - 2’5 —
BEE QIEE 57 Vol. 10, No. 2, 79-92, April 2022
X )‘ http://dx.doi.org/10.48302/jtp.2022.153001

RESEARCH PAPER

The Effect of Weave Structure and Wadded Weft Yarn Fineness on the
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Abstral

Three-layer woven fabrics with two warp and three weft systems are considered as thick fabrics, in which
the third wadded weft yarn group is used to increase the thickness, to color separate two layers, and to
stitch the top and bottom layers. The purpose of this study was to investigate the effect of changing the
weave pattern and the count of wadded weft yarn in the fabric structure on the physical properties of the
fabric including air permeability, thickness and compression energy, thermal resistance and water vapor
permeability. In this research, weft wadded yarns with the fineness of 24/2, 36/2, and 48/2 Nm and weave
structures of “plain-plain”, “twill 2/2- twill 2/2” and “twill 2/2- plain”, in the top and bottom layers, were
used for fabric production. After the production of fabrics, experiments were performed to investigate
the effect of the wadded yarn fineness and the weave structure on the physical properties of the fabrics.
Analysis of the results showed that in comparison of various weave structures, the “plain-plain” had the
highest air permeability and water vapor permeability and the least thickness and heat resistance. “Twill-
twill” showed the maximum thickness and heat resistance and the lowest amount of air permeability
and water vapor permeability. In view of the effect of wadded yarn count, it was found that the 24/2 Nm
yarn had the highest air and water vapor permeability, and the lowest thickness and thermal resistance.
The 48/2 Nm yarn had the maximum thickness and thermal resistance and at the same time exhibited the

minimum air and water vapor permeability.

Keywords: three-layer woven fabric, wadded weft count, weave structure, physical properties
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