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ABSTRACT

Introduction: In recent years tend to use of natural fibers has increased in making sound absorbers. Fiber-
based natural materials have low density, low production costs, and are biodegradable.

Material and Methods: In this study, the effect of nanoclay and the behavior of the nanocomposite
specimens containing tea waste, polypropylene, and nanoclay in the sound absorption coefficient are
investigated.

Results: The results showed the sound absorption coefficient increases by increasing the tea waste weight
percent of the polypropylene. 60% increase in tea waste has a special role in the absorption of sound
waves at a frequency of 1000 Hz and 2500 to 6300 Hz frequency range as the TW60 N5 sample has the
sound absorption coefficient 0.94 and 0.84 in 1000 and 6300 Hz frequencies, respectively. Comparison
of the sound absorption coefficient of composite and nanocomposite showed that sound absorptions
increase by adding nanoclay to the 5%, at frequencies above 2000 Hz.

Conclusion: Tea waste-based sound absorbers can be used in noise control due to the high acoustic
absorption and no harmful effects on human health.
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1. INTRODUCTION

Noise in many workplaces is the main physical
hazard. Sound absorbers are used as an impressive
noise control method. In recent years, attention to
human health and environmental protection has
led to the utilization of natural fibrous material,
such as rice husk, jute fiber, and bagasse for
noise reduction. In the present paper, the sound
absorption coefficient of tea waste (TW) with and
without nanoclay in different weight ratios of tea
waste was tested by using an impedance tube.

2. MATERIAL AND METHODS
In this study, four samples were prepared with
* Corresponding Author Email: Saharbagheril995@yahoo.com
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different weight ratios of tea wastes (60%, 40%,
30%, and 0%) and polypropylene (33%, 53%, 63%,
and 93%) with nanoclay (5%). For comparison,
another four samples were made with weight ratios
of tea wastes, polypropylene without nanoclay.
All samples have a thickness of four centimeters
and a diameter of three centimeters. Then, using
the impedance tube device, the sound absorption
coefficient of the samples was measured.

3. RESULTS AND DISCUSSION

At all tested frequencies, except for the
two frequencies 2000 and 2500 Hz, the sound
absorption coefficient of the TW30 N5 sample
increased compared to the TW30 sample (Fig. 1).
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Fig. 1. Comparison sound absorption coefficient of TW30 and TW30N5
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Fig. 3. Comparison sound absorption coeflicient of TW60 and TW60N5

Adding 5% nanoparticles to the composite sample According to the results, adding nanoparticles
containing 40% tea waste was associated with an to composite samples has increased the sound
increased sound absorption coefficient (Fig. 2). absorption coefficient; however, it has not been
The sound absorption coeflicient in the TW60 significant. Nanomaterials can increase the sound
N5 sample at 6300 Hz was 0.84, and in the TW60 absorption coefficient due to the increased surface
sample, it was 0.91 (Fig. 3). area and their resistance to effective airflow.
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4. CONCLUSIONS since the tea waste is natural environmentally friendly
Based on the results of the sound absorption and resistant to fungi, termites and fires, it also has
coefficient test, it can be concluded that tea waste with no harmful effects on human health, it can be used

nanoclay has a high sound absorption function and to absorb the noise of the human work environment.

Journal of Health and Safety at Work 2021; 11(4): 544-555

[ Dow!ed from jhsw.tums.ac.ir on 2024-11-23 ]


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

DOO-OKK O)laiw 1Ko lims) /1€ aylatd /11 sla )05 oyl § Caiblsgy aslibing

N g S W (59> s Cu 9wl $Ib (T g0 Wi o 90 Amlio g 21 b
o3 039996 (9w g b g

f ;&J“‘" @L&.ﬁé 4.5)'-9 “‘ ‘S)Sb’ ’M ‘vcal)' ﬁ.a.b.c" 3 ;a-b.qﬂ.o. L‘C’A:JBJ.; [ ,.a.w' > Lﬂ.)
Ol ey 0 (Saduo dugd Sy pale olKisls wrilagy 0aSliils (gl 4b,> Cllagy swdige 05,5
Ol e oh (Bedo dupd (S pele olBadls o Sl caSliils ( S e slo (5,9l ¢ psle 09,5
(Ugie 03 5) Gyl pl 030 003y (Bgduo dups (S pole olfiils culagy 0uSasls (gl 48 ,> Culilagy g 09 5T
Olnl e ohn (Bedo dupd (S pele olRidls ccllags 0aSLisls (g5elsmnnl 9 (S ) )LJ 09,5 "

IFUIIY s AP - ol o g

oxs =

L olge ol a8l iol58l See sl Q> colu jo s sy loslaiul 4y bles ol sl Jlo ;o tdoddo
s & iRy Gl 53 il g 55 5y 458 s Sl adgi Ao g mly JB pedle (ab b aly
0 e 3 0y 03530 Al raizman 5 Glg 5 sl A (g5l S orelS il (gl diges (SitwsST 3,
el 00l iy 5y Digo L

o) 039 olem & Glogp (5 sla Al ) caliie (S5 lo S b digas T aslllas ol o 1515 09,
9 e o T k8 4 () 0,350 982 (9 (g n (b sl B 5l it (S5g sld Cend L 49 B g
odigos S0 i gy ol <3885 il o8 51 00l b g s a-ls o il ¥ ol
05 S ol

o Gl ke (b 4 Cans Gl A B9 w0 GlEIL ge Dde cu po oS ol plas i ile 4l
el (ppizmen g 50 Ve 5200 (See el 32 )3 (log G Gl Al g P ldl
i S A Y g Vel gl S8 ;s TWO0 NS diges aS 559k 4y s 55,2 #Y - L YD- - _uilS )8
525908 536 5 (505920l (Slo digel Do i po gl dnlie el asils < A 5 - AF Sgo Cdo o o
ol oo Gl 10 0 Glie (o 0,563 (00538 L Digo i 5, Ve v e VL Gl (S8 s a8 ol L
ool S a4l s YU g iz o Sles 4 axgi b sl Ay » Jeo ool ) lsioe 15 S di
@ e S3lr SG plgre @ Cel pladl Sadles (59 2 pdae SIS OB 5 039 Sy Lasmre S Cewgs g (ab
Sgad oolaiwl los S (5 48,0

) oj.)'}.fb' :L;& s :‘.'lgj},wb}ab o ol oo s olels =

saharbagheri1995@yaho0.com :a5\5s Jgtums odimm g5 (Scg pSI oy


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

S ool gl slo Setedlysess 5 (K2 wohusn ol
ok sle Syl (G 5 Vb b abal (ol JB
OA) cwl ]

b CojeelS 5l 59, 2 sl 00 Slalllae w0 ol
Dgo 03wl pd )0 olgds polie 4 o jslate 4
olyor oole py> 0 ohgdy shie Olyd aS 0l e
3 gl alad s o (V1) el ol Sl 4o wiily
&3lg,0 el oolaiul o j0 00 S jabo 4y oy 0,345
Oloe 4yl g S (28lg 00Ty Sy () 0534k
Plo Sgupe el a5 09l oo colainl  Sog38l eole S
(V) 00,5 (o0 0lge (Sl g (Su 5

oS 2l oo sla Al g sl rmb slo 5l (S0
gl Gso wdz cayd ol gy » S Slalllas
)50 (SL"JA 0092 ‘)‘O » 05)LC 6L> Al el oulls 'aL>u‘
Vb Sl 5 5 (rb Sla b (a0 00l
G5 45 0o 125590 eole G lsie 4 ol slayd
JB g oyiwd )0 g0l Hlade @y wanze S0 4 s
ot 5 hyb axlllas ol 5l Gan 1 el oslizal
U5 g9l slo S jeneligil Do Dz oo (e
0,809b iz Ji9 slowo s b hasn by sy

% M)

Moogy =
ol e DIl cale sl byl 0,90 Lol ool
(Sl gy e Bi> lp &5 09 by A4 GEoS
sl 0355 o5l Jols e blas b Al alos
o el Bis jsliie 4y ol suds 48,5 iyl
alowl jlaie T 5l oolial b i sl allis 1o 35750
28,5 18 ST slge o yme 50 5y A e 4y 5 A
sy sle Al ogh) JolS Bi> jolie 4 (e
o tlwaz,o Ar Gloo b gl ;o daBo Ve oe &
@lises Sig sle o jlasdllas ol joaiad ools 1,3
Sladiges E3bo ;5 () 0,36l 5 hagp (b sy i
Jola )3 a5 0335 eolaial (0 590el50 5 (S j9elS
3590 Okmgy b (V)LTY) Canl oads ools LS Y 4)

Koo ols) /1€ a)ladds /1) o (5 (iag) § Cablagy aslibod

chlGes g pibgss sybes bd)

doddo =

Nl oo Jleis oo diae S o g 09l
2 St ol iels g e 5K
o oles o (g5l damgs (F-)) el LI Lo
el 5 o Sl 4l ] &S el oad el
o g o b S Yok aglse (F) Wgd jeme
Ol (fdls 5 () & el sl Slre 0o ) i
b Gll (Jolas g Slgz yo P slml alex
35 o0 98 (So)l 5 sy B slo glen 05
5y b agzlae 5l ol O 28, jshaie 4y .(A—0)
5 0 DS sln e 5 wllS (e, Sk e
lails 3l solial 45 1o 5 eslitl IS L (glio
@lao gy JS 50 Sl sle (B9, 5l (o (oo
5 e Gyt saind iy (V) Cwl geio
WSl Jgo SOl dlge alex 5l (S slo pod
Jb ol b aisl oo 305 55y Gale 4 aites o
Paies U S 5 4uie  (Syias LI
Gy o 4 ol S S o ls o cplplo
Sl a8l 0138l See sl Qi cole gl b
039 Je=d 3l el (She sl e olge (YV),0Y)
9 shda i Cann eomnbe Slgl0 Sl atyje (S
Ok 2lp o Vb Saglie oz b (g3g 5L
Gl 05155 o> il 5 (SeesS T el (S S
e g 3bo Jsb )3 Grizmes g aied (ol Saen g
4 0gd (o0 3l pludl sldluay (6,568 Sless o
Sl (Ll SmsST g Slge Lo (ren
OF-Y) aiies 6w eqias olge 5l (5 mine

S 2 =y JB ol 2 gl Lo o
U518 50 s s Sy leie 4 oanb LI
Ohasn b w8l Sdlige s (ouj; sle S5k
ool S el by bkt G
5 b SUI (Satear s ln s Sk 5l
oolisl S 5o by (6 b (glooaisS ol 5| L ile
syl Selle | ragsy cal o 5 (V) 05 o
ool o0 oslitn] ouiS ir Jale o leie 4

OKA


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

o Slo A3 sols (sl Cj0185630 (g0 Lxs Lpd amlis § (ahb

525905 55U sladigas oias LSi5 syl Gi9 doye N Joux

oy 035k S8l Sl
(Wt %) (Wt %)
ay I Y
7Y b Y
oy I Y
Yy I Y

(Wt %)

sl Wl

(Wt %)
o TWO N5
Y TW30 N5
\ TW40 N5
e TW60 N5

aA Y
ZA
OA
YA

“ —t -t

w35 piliel olKzs b by gsllao 5 ISON - OYF-Y
CAz G pd Gh jsbiie 4 L o eSSl
oS I Calien (sl il 5 5 ot ailes (gladiges
solazul 5,50 BSWA SWEYY Jow Cgd uslosal
Do D3> b 55 ol gyt ) 5285 18

W35 0 S Loy 939,50

Sl Wged D90 LA pS (2 ke ) 0jled Jlog03

slo Gl 8 50 e (o ¥ culs b (0 jealS ol
S5 (o0 0ddlie 45 45T Lo o o lid | il
e 0y 0350 ol ey slar A oo 0 Fe Sl
PN 8,0 A S Dgo D> cupe 0
Cerd FeS ($i9 Slo S ;3 45 (S)90,0 Ceul oald
el o3gy o ¥ 5 e Ve e W58 )0 Do Dl
TWE. s TWY- NO slo diges 0 ;500 B)b
Sl Gl 0 i A Sy Do D e o NO
el 0393 AN 5 Y b s s 15ee 5 AYA-
TWY: wges alie TWE NO diges Ol pis o3,

WL")T 9,90 6[.@ ‘;«-’IS)-'a LS‘°L°3 P9 | 05 Na

NG

(Wt %)
e TWO
Y- TW30
¥ TW40
5 TW60

oS 15 5 HPOOYR (605 ol L og s ol o solics
2° Sgeke jekate & (e 1035 A 0 (sonBe
Sl sy 59 5 g b b sl sl ol s
Sk 5l e solatul ldl S e Jgame oy aul
S Bl la Lged ;0 (Bran () 0,390 1,500
Jyaze yiegl Y-V 0,3 ol b ol jgeise 95 5
By LS 5 5
ol dlepe 0 il gladiged cole ol
0,8 Cgd ol S il az oY sles yo Hlogn b
Seille g sl A& o Suj5elS slo diged )3
bl cbliie o b dids A+ e 4 & 0
Alas LYW Lo o 255005 53550 (slo aigad jo g 25
AESB VT Sde () 0,350 9 w0l Slle sl
@ ool Cavdy slaboglie vms Al ey .28l ol
4230 V0 S 4y 9 B0y ,S adlslonds gd g b
ble 1Ll ;00308 byl 00l 95 lugp (L L
5 re e ¥ ol Jlb ey el B B ol
S S L g ol aisy, (VW) gy ile ¥ owbs
00748y (ilw dw I 1eS Hlad b ool ailgal B
Snbinl 4 4y b s aiges jla 285 )90 (s5le

Koo lus) /1€ a)laids /11 slo )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

/Lm

/A
/7
VAl

WAl

g 0y paia (O

......... TWO N5 (4cm)

— — TW40 N5 (4cm)

chlGes g pibgss sybes bd)

----- TW30 N5 (4cm)

TW60 N5 (4cm)

fom culro b 0555l sladiges Dgo i oy xSl ) lages

Al
/A
j"
\% Va4
l Vas
-
%\ ) YO V¥ Y Yo Yyo.e ¥ ) 7Y
(5%) oS8
--------- TWO = —TW30 ====-TW40 TW60

Fom culres b 0550lS Glo diges Ggo Gi (o ko ¥ log05

900l Sl Aged o b eilie Voo le Jlaged

ol |, Galin sla ulS )5 5o ste olo ¥ s L
130 ,5 oo 0doline logai pl jo a5 45T len aps 6
Wged ;0 01) Dgo i o g e Y (Wl )8 50
Voo pulS 3 0 uimen 1wl sdwliwwsa TWE
Ol 15l A Gjg woys GlEIL 5,8 VY0
3 &G sbay cenl adly ol 55 Dgo i oy
Cowd o A g VY e i a0 TWE wiges
TWY: Gla digei ;0 Ko Sgo i copo ol
Voo lS,8 0 VY g 00 s a4 TWE.
i oo TWE. digas jo bl sosl caws 4 5,0
8y e P, Ve Chawa (A= AY) S Dgo

Koo ols) /1€ a)ladds /1) o (5 (iag) § Cablagy aslibod

TWY: NO ages 5l jin o Ggo wd> oy
Dgo oz oy F YN0 SR 50 ks 5 ool
< fV) TWE. No gz @ =-,2Y) TWY- No
sla (ulS 8 50 Ggo iy o eS s (A=
LQ,*.:ASW‘ cdyTW’ Na dgg.oad).]ay}om
C D) T e i b n Fre e S5
009 (@ =+, FV) TWY: NO aiges 5l jizs Sal(@
FY e 5,8 o TW e NO diges ;500 B,k 5l el
bl ol Sl oy o gy sl A5 (038
o558 ol 0 TWE NO dges 4S5 9bdas ol

[ATAD


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

v Slo A3 sola slo 1)030(530 (I WA LIPS aslds g (shb

D3> copd b Gregd g VY Jlade b e YO
A oddlie + Y Jlado as 52 +YVO LuilS )8 50 Sigo
Sy ydas TWY Ggas jlado 5l a8
o 0,090 ao 0 B 409381 ¥ o leds Jloges b ollao
I L sl i ws 0 Fe (ool (S ealS Wiged &
o83 50 i g Sl 0dg oljen B9 Di oo
TWYE: 6505 10 Sgo 0do oo S8l 5,0 Voo
Ao TWE dgas 4 cos NO
stwd o] 5l (S 55 0 o)led loges sla asly
olidl e sie J..)lS oy 0,090 sy B o438l a5
Sl ailo alizre slo LuilS 3 10 Sgo iz oo
po yd S8l (Sl jlade 5, P 58 0 Lo

,
z
3

G Ol Cy pia

3
j /A
9. a4

N
<

YO YYo . Foun

AR VYO Y7 Yoo

TW40 N5

o8 50 30 e gla il plas s TWE - aiges
L (§ iy D30 00> g o 5,0 YO e g Veve
Sl lias 095 I TW e dgas o

anlio & iy 4 0 9 F AT o)lad (slaloges
95 Sl Pl b dged Dgo iz oy (Sl
Culies b gl Alas oo yo £e g Fe 4TV 205908
el Sl 6 il ¥

Ogd oo 0ddline Voojlels Jloges jo aS 455 jlen
b ls )5 ples ;o TWY NO digas g0 0ds o o
@ S o VO g Veor GulS 390 listulay
ool Koo bl ol adl malisl TWY . wiges
o558 0 TWY: NO el Sgo i g o ald

[ >3
~0
—

Yoder YYO Foor Odunn AN

(J0) oS

lo iy g0 Fr (205050 5 (0 jeralS diged 5 Lgo iz o pd (Sl dnglie ¥ jlages

(ATA)]

Koo lus) /1€ a)laids /11 slo )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

\
j* /A
\. y /7 \ _
l /¥ N7
7
YA
].
3 S

TW60 N5 (4cm)

chlGes g pibgss sybes bd)

- = =TW60 (4cm)

Sl Al G050 P (0j5elS il 5 (S 59elS Kiged )3 Dgo Dz pS HSle Anlie B Jloged

5 Bastos (V) swe Jle 5 YU sl LS5 o
iz olS SUI Dgo Dix ey n b oS
Slge cpl a5 wisls Las (o ue 5 i (LS ,U aiwgy)
Db e g B (065 Sl (Fgo ©dz b
Bb rio gle Ble bavlic plo oo v axy
S50 okS (Slsld 4 olge (nl Uslieie LSl 5 odle
(VYY) 098 d> g 35 dalaie yo Lo

S 5 Jsdsie sl (o)l sl Ui a5 T
Sye wdz o Sles wenl logn (b4 cund S0k
S pler g s waly> lagn (b 4 Ces VL
s gle GulS 8 0 Gse i upo @l oS
o, Gulidl b ass so L (Vg ) o)l (sl ,logad)
sl Lged ;0 Olugn b 4 Ced Gy A& S
25569 sl diged jo g PV =+ 0 o) (55551
3 Gyholixe ysbas Sgo Li> oo PV =+ ,019)
oy izt g Cal a8l ol alises sla uils
Voee 3l 5 oml b S R e 4 S g0 SO
o Jodsens slacdle jo ally o cunl a3, iy 35,0
Ao 9 WS (oo He Ml dingmpady Slo s
by Feo 55l 5 ead b )l (55,0 4 SKlasl
(V0) o9 (o0

Sl o j5alS (55, 2 oy 5en s Chin adllas ol
48" ol Lt ] SKSY Ly g iS5l onazslos

Koo ols) /1€ a)ladds /1) o (5 (iag) § Cablagy aslibod

Sgo iz i 45 GlaieS A ol sdrlive Sigw Li
Loplp 55, #Y e Luils 8 ,0 TWE NO aiges jo
O <) La).s‘J.sTW?‘ Ages j0 g +,Af

5 @b ) lao JiS Coeal 4 azgi b ogs

Ol 00y pilse 3l 6pSiay 0 opes palsx
sl Q> gl cole 5 (2hb jo ol iy
lao JyS 50 fie looged 5 (S0 plgrear Jgo
Ll slylo 043 ol 40 plaS jo a8 ol ouel Jocas
Fesdm @ bl 5l 6ol 0 aidln (oulee

5 009 Cemplue s gilem 5 Comles
Skl azgi (1 0s 4o 4 (gyie 5 ) eizen
00l j55 % 3lge s (lodag azgh Fodio (l o A5 ouis
105005 055 59 2 LS @le Gllp 4 4y b ool
2L e Fyo glel i ) 5 )l Dlalllas
L o, Koo ¢ Belakroum .coul sais ploxl calise
905 by> U b s b 23 oobe () aslllas
wols oylid « Suail lgie 4 atwlis § Sal conx g9
3)l0 yd g Kl g9 4 (S D90 i (e &5
Sl oad )15 See wix culye 5 sk 4 Ll
@9 Fye b DO dlge (pl &5 Col £9d9a

(ATAL]


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

v Slo A3 sola slo 1)030(530 (I WA LIPS aslds g (shb

bi @l oo Liali8l eaisS 4 cole (slaize ioli8l L
S Sloy 4 Cond (gl (b e @ VT Gl &
P Sge D3 cups Wb vy 058 P Ge
1Y a5 ool Lol ol sl iolidl ol sla uilS 8
0,366 7N a5 Sloj a4 s ol ABlal ) 0,34k
oMoMWuypu»wfogd‘éyoMﬁLo‘ L)
Syo iz Gl b S5 S o S 5 Sl
ol cel oy 0,8 6l ialidl (V) canl axsls
Iy Sgo Ll Cu b did )0 g ol b diged S5ew
Gl asdllas 0 .(Y)) aod oo ol s LilS,8 S0 50
366 b oals Mol &5 (59, 0 o) Ke 5 saud oS
136l o938l 4wl cdaline Wl eols sloul K Lw
d»yb‘o@uypu»wfawgy&bm
8 Dge iz Gl e S8 (S s (5 W,
2L CujeelSail o o a8ly 0wl oul cvalin
DIyl WS paiz 0wl (i de)s
Qb ol o o Wl ced 09l camline SV Dse

(YY) sk

S5 A =
SeiwsS T la Gl 3aiow slo bl @ 4> b
035 b oy hogy ol 5 sla Al 5l ons xSl
S DI 4 s 1) 65V Fgo Ci cupd )
0356 (9 Ghasn b 5 sy Al ol (SessST
PV GulS)8 50 Lo g alesls las 355 5l ()
00 0350 b slr Al gao s Frog B le g
9% Gl diged 4 s (50T Sgo LAz g o
30 ey 0,380 b ol e (sl Al (gm0 Ve diged o
] 00 0030 jd 3, YO g Veoo LuilS )8 g0
O Cond gl Al J5g wo,s (iliEl Ko Bb
D3> s Gl el jllne jsba Glugn b
oS iy bl s e oplpln s odd G

AT

Gl Sy (Fye D po 1S (Sg e y0 al
L g Cualnd Rl o Dgo D o o 0 Shos
Sgnde O sk 4 S sy AW wo o I L
(YY) amo iwldl |y Gigo i

TWE: diges ,0 odal cawd &zl b gollas
oyl Fp Ve Gl o i TW? g Nb
@LAL:@LEA&SMOMLM ’,VV5 ’,"\\c C:yo u..\>
5 055 S e Sy » ol Kes ¢ Martellotta adlas
o yd Cp e i adllae 3 Sl edgr lugiS
l.gﬁ‘).g}‘;).m\”’ LYJU})QOMOML&AQ%Q;\?
(YA) S| 00g) * A

ooy 0090 50938l sasliwwsd mlcs b glle
i capd Gl el ipedlS sle dsei 4
5 s maldl o 4 olge gl dly jo conds Cigo
DIyl il (oo 355 She lr 0l Suglie
30 o wy 06,3550 (409381 L .(VA) s iulidl 1) Sgo
Ages ;0 g 5 Verr iS5, s TWYE NO daiges
izl 5,2 VY0 5 VP Luils,s s TWY - No
Ly a5 gl adllas ol b 4 col ouls sdalive &igo
S QL!)L& )‘ ooy axslw LngbG? S 89y 2 ul.sla
09958 b 5 a5 0 dxlllas ;o 0 ks Slgsren ools ploxl
Sl o uilS 2 gy (al 50 () 0539k se 0
sz o 550 Bhb 5l Lol eud cdslive Dige i
L aS axiwn ] Slo guls col sols bl LL aS
iz Rl S digel 4y S () 0,356 o34l
onl 5o el Caws 4 gl b plie a5 atils 9929 Digeo
ke 695 2 kS bl G Grizren g Sudls (il
Sy50 (oudlS 8 iy b aS Cewl oals (IS Lol il 3
kel 0bosl (b slo pgd (59, 2 anllas b (] Sen
Sgo U\A?' w}c as wisls ul.w) o) o)f)y'li la 03D

Koo lus) /1€ a)laids /11 slo )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

WBpohs 9o 9 S sladlr 5l (S lyeds (ol
9y w90 « 5,8 slalase lao JuS jo
20,5 oolaiuwl

REFERENCES

1. Zeydabadi A, Askari ], Vakili M, Mirmohammadi SJ,
Ghovveh MA, Mehrparvar AH. The effect of industrial
noise exposure on attention, reaction time, and memory.
Int Arch Occup Environ Health [Internet]. 2019 Jan
26;92(1):111-6. Available from: http://link.springer.
com/10.1007/s00420-018-1361-0

2. Yang W, Li Y. Sound absorption performance of natural
fibers and their composites. Sci China Technol Sci
[Internet]. 2012 Aug 19;55(8):2278-83. Available from:
http://link.springer.com/10.1007/s11431-012-4943-1

3. Hajizadeh R, Ali Khavanin, Ahmad Jonidi Jafari, Barmar
M, Somayeh Farhang Dehghan. Investigation of Acoustic
Properties of Polymer Nanocomposites Polymer
Regarding Combined Sound Absorption and Insulation
Characteristics. ] Heal Saf Work 2019; 2019;9(4):324-8.

4. Bujoreanu C, Nedeff E Benchea M, Agop M.
Experimental and theoretical considerations on sound
absorption performance of waste materials including the
effect of backing plates. Appl Acoust. 2017;119:88-93.

5. Wong K, Ahsan Q, Putra A, Subramonian S, Mohamad
N, Mohd Nor M]J. Acoustic Benefits of Ecofriendly
Spent Tea Leaves Filled Porous Material. Key Eng Mater
[Internet]. 2017 Jun;739:125-34. Available from: https://
www.scientific.net/KEM.739.125

6. Basner M, Babisch W, Adrian Davis MB, Clark C,
Janssen S, Stansfeld S. Auditory and non-auditory eff ects
of noise on health. 2014;

7. Or KH, Putra A, Selamat MZ. Oil palm empty fruit
bunch fibres as sustainable acoustic absorber. Appl
Acoust. 2017;119:9-16.

8. Kalantary S, Dehghani A, Yekaninejad MS, Omidi L,
Rahimzadeh M. The effects of occupational noise on
blood pressure and heart rate of workers in an automotive
parts industry. Vol. 11, ARYA Atherosclerosis. 2015.

9. Dehghan SE M.R.Monazzam, PNasiri, Kafsh ZH,
M.Jahangiri. The assessment of noise exposure and noise
annoyance at a petrochemical company. ] Heal Saf Work.

2013;3(3).

Koo ols) /1€ a)ladds /1) o (5 (iag) § Cablagy aslibod

chlGes g pibgss sybes bd)

Sbee 4 azgi b gly i b p (Fye slooil
Mg g e oole SO a1 g VU Sae i

(.)L”"" Ceodbws ‘55)).3),5.0 o._)‘).a‘ J.BlSe 009 W)Ja-a?bo

10.

11.

12.

13.

14.

15.

16.

17.

Putra A, Or KH, Selamat MZ, Nor MJM, Hassan MH,
Prasetiyo I. Sound absorption of extracted pineapple-
leaf fibres. Appl Acoust [Internet]. 2018 Jul;136:9-15.
Available from: https://linkinghub.elsevier.com/retrieve/
pii/S0003682X17310708

Ghofrani M, Ashori A, Mehrabi R. Mechanical and
acoustical properties of particleboards made with date
palm branches and vermiculite. Polym Test. 2017;60:153-
9.

Celebi S, Kiiciik H. Acoustic Properties of Tea- Leaf
Fiber Mixed Polyurethane Composites. Cell Polym.
2012;31(5).

Mamtaz H, Hosseini Fouladi M, Nuawi MZ, Narayana
Namasivayam S, Ghassem M, Al-Atabi M. Acoustic
absorption of fibro-granular composite with cylindrical
grains. Appl Acoust [Internet]. 2017 Nov;126:58-67.
Available from: https://linkinghub.elsevier.com/retrieve/
pii/S0003682X16306090

Othmani C, Taktak M, Zain A, Hantati T, Dauchez N,
Elnady T, et al. Acoustic characterization of a porous
absorber based on recycled sugarcane wastes. Appl
Acoust [Internet]. 2017 May;120:90-7. Available
from: https://linkinghub.elsevier.com/retrieve/pii/
S0003682X17300385

Berardi U, Iannace G. Predicting the sound absorption
of natural materials: Best-fit inverse laws for the acoustic
impedance and the propagation constant. Appl Acoust.
2017;115:131-8.

Bansod P V, Mohanty AR. Inverse acoustical
characterization of natural jute sound absorbing material
by the particle swarm optimization method. Appl Acoust.
2016;112:41-52.

Malkapuram R, Kumar V, Yuvraj Singh Negi. Recent
Development in Natural Fiber Reinforced Polypropylene
Composites. ] Reinf Plast Compos [Internet]. 2009 May
20;28(10):1169-89. Available from: http://journals.
sagepub.com/doi/10.1177/0731684407087759

. Yan J, Kim M-S, Kang K-M, Joo K-H, Kang Y-],

Sung-Hoon. Evaluation of PP/Clay Composites as

00Kk


https://jhsw.tums.ac.ir/article-1-6573-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-23 ]

v Slo A3 sola slo 1)030(530 (I WA LIPS aslds g (shb

19.

20.

21.

22.

23.

24.

25.

Soundproofing Material. Polym Polym Compos.
2014;22(1).
R.Gayathri,  R.Vasanthakumari, = C.Padmanabhan.
Sound absorption, Thermal and Mechanical behavior
of Polyurethane foam modified with Sound absorption,
Thermal and Mechanical Nano silica, Nano clay and
Crumb rubber fillers. Int J Sci Eng Res. 2013;4(5).

Yadav SM, Yusoh K Bin. MECHANICAL AND
PHYSICAL PROPERTIES OF WOOD-PLASTIC
COMPOSITES MADE OF POLYPROPYLENE, WOOD
FLOUR AND NANOCLAY. Int J Agric For Plant. 2015;1.
Doénmez Cavdar A, Kalaycioglu H, Mengeloglu E
Tea mill waste fibers filled thermoplastic composites:
the effects of plastic type and fiber loading. ] Reinf
Plast Compos [Internet]. 2011 May 2;30(10):833-
44. Available from: http://journals.sagepub.com/
doi/10.1177/0731684411408752

Yan ], Lee JC, Lee CW, Kang DW, Kang Y], Ahnl
SH. SOUNDPROOF EFFECT OF NANOCLAY
REINFORCED POLYPROPYLENE COMPOSITES.
Belakroum R, Gherfi A, Bouchema K, Gharbi A, Kerboua
Y, Kadja M, et al. Hygric buffer and acoustic absorption
of new building insulation materials based on date palm
fibers. ] Build Eng. 2017;12:132-9.

Bastos LP, de Melo G da SV, Soeiro NS. Panels
manufactured from vegetable fibers: An alternative
approach for controlling noises in indoor environments.
Adv Acoust Vib. 2012;2012.

Qiu X. Principles of Sound Absorbers. In 2016. p. 43-72.
Available from: http://link.springer.com/10.1007/978-
981-10-1476-5_3

[ATATA)

26.

27.

28.

29.

30.

31.

32.

Chin DDVS, Yahya MN Bin, Che Din N Bin, Ong P.
Acoustic properties of biodegradable composite micro-
perforated panel (BC-MPP) made from kenaf fibre and
polylactic acid (PLA). Appl Acoust [Internet]. 2018
Sep;138:179-87. Available from: https://linkinghub.
elsevier.com/retrieve/pii/S0003682X17311891

Wang Y, Zhang C, Ren L, Ichchou M, Galland M-A,
Bareille O. Influences of rice hull in polyurethane foam
on its sound absorption characteristics. Polym Compos
[Internet]. 2013 Nov;34(11):1847-55. Available from:
http://doi.wiley.com/10.1002/pc.22590

Martellotta F, Cannavale A, De Matteis V, Ayr U.
Sustainable sound absorbers obtained from olive pruning
wastes and chitosan binder. Appl Acoust. 2018;141:71-8.
Tang X, Yan X. Acoustic energy absorption properties
of fibrous materials: A review. Compos Part A Appl
Sci Manuf [Internet]. 2017 Oct;101:360-80. Available
from: https://linkinghub.elsevier.com/retrieve/pii/
$1359835X17302609

Payan M. Evaluating physical and mechanical properties
of gypsum produced from Kenaf stalk. Shahid Rajaee
Teacher Training University [persian]; 2014.

Rangavar H, PAYANI MH. Investigation of the sound
absorption properties of gypsum particleboard produced
with kenaf stalks and nano clay. Iran ] Wood Pap Sci Res.
2014;29(3):434-42.

Najimi, Barkhordari, Hekmatimoghaddam, Kouhnavard,
Jebali. Effect of Silica Nanoparticles and Nano-dye on
Acoustic Absorption Rate of Nano-Composite Based
on Hydrolysed Cotton and Gypsum. Occup Med Q J.
2018;10(1):1-6.

Koo lus) /1€ a)laids /11 slo )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6573-fa.html
http://www.tcpdf.org

