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TEXTILE WASTE FROM CONFECTION INDUSTRIES AND
POSSIBILITIES FOR ITS RECYCLING

Sanja Risteski', Vineta Srebrenkoska’

"Univarsity "Goce Daleay’, Shtip, Faculty of Technology,
Shtip North Macedonia
"a-maik: sanja risteskipugd edumk
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Abstract: Many of the processes and products sssockated with modarn IMestrles have negative effects on Hhe
EVIOAMENt. Among fhe SIgnifcont CORSEqUEnces ore tha NENg Costs of rearing and cispasing of susessive
AMILATS O WSt PRoper Managemeant of e iongs Smounts of Washe generaiad by e Convaction indusiry k&
ar high mpartance to le good of sociaty. Saiving the problam af faxhs waste k5 af gret Importance far e
germent productlan faniTtes Inarder fa crasse compektivensss, make sdianal proffs ana reduce aisposal
costs. In s paper wers analvTed o condection companiies, in order to determine the smount af fele waste
Hhat oocurs i bafl companies. ang a0 WS made a research for UHIZathon af the genarated feclls waste
Hwough M apoiication as a rrw material for the proguction of compasite matznas,

Keywords: textlle waste, recycling, wbinzztion, matarial.

TEKSTILNIOTPAD IZ KONFEKCIJSKE INDUSTRIJE]
MOGUCNOSTI ZA NJEGOVU RECIKLAZU

Apstraki: Moogi procest { prodzvod povezran! sg modsrmim Reddnom Mvols imajy negehvoe efkte ng Hvoiny
srediniL Madl oSanim poskclommis s Sve vedl oSk Eelmana | oaNeRania prekomenni kalking afpadd
Frapelin porawijans wekim kalinama olpada koje prodzveal Konferclska industrya oo veilks j& wamost 20 do-
Bl drstva, Asfmvanfe prabiema feistingg ofpada oo vellke jo wanast! 70 pogone 7o protmodny odswmin
predimeta ko AT 52 povedsis kankurentnost, oshwanis dodeing dobit) smani itk cdiagonia. 0 ovom rody
sy anakziane dve kanfekojsks kampenye. kako bl se Lyl koddng tekainog Sipada Koj & jav)is u obe kom-
P, o fokode fa Erisenc ISRaivanye ikoristen|a nastalog tekstinog olpads Koz njegovy priment u wido sio-
winz 70 prolrvodnjy Kmpetinit materjal.

Kljufne red: takstlin] obpad, redklaia, upotreba, materd|al.
1. INTRODUCTION imeractions'exchanges ane important factors for the
efficient functioning of the materal cyde. The earth
facturing are becarming wery impartant enginssting iz a chased :y.n'.iern in wihich ‘u. material and enengy
topics sa that in the menufacturing industry, envi- FEsoLInCES :l.r: ||m'l:_|:1:| b ? cariain mmt Therefo rE_' a
ronmental issuss are the forus of attention. |n thip  MYmMBer afindustries are incorparating new strategies
concem, the material [fe cyde is very impartant. This 102 the design process, known 25 eca design or en-

The enviranmerntal and sccial impacts of manuw-

cycke consists of stages of extraction, synthesis/pro-
cessing, product designfproduction, applimtion and
final disposal Material energy and environmental

viranmertal design. The purpase af these strategiss
iz minimizing enengy consumpdicn, minimizing ma-
teral oonsumption, excluding hezardous substanoes



TEKSTILMA INDUSTRLA - Bro| 4 - 2020

and recyclabilty. Envimonmertal problems include
polution, adverse environmental impacts and waste
dispasal. Recycling usad products and 2pplying gresn
design can imprave some of these enviranmerntal
prablems. Mamy of the processes and jproducts asso-
ciated with modern [Hestyles have negative effects
an the envircnment. &mong the signficant conse-
quences are the rising casts of treating and dispasing
af excessive amounts of waste Proper menagement
af large ameounts of waste generated by households,
industry and econcmy is of great importance for the
well-being af sodety.

In the past, poar wasts management practices
hawve led to the degradation of ecosystems, as well as
the bass of valuable naturl rescurnces and jpoterntial
health risks.

In 21th century, textle and faszhian consumpticn
mi the world has mcreesed drematically as a result of
waraus factors such as the growsh in werld papulatian,
averall improvement of living stzndards and the rapid
rice of the fast-fashicn. The totl volume of textile and
fashion production at the global level is estimated to be
mare than 80 millicn tans anrwally [1,2, 31

The berm fwese” is given a different meaning de-
perding on whether it is understacd in a narrower or
broader sense of the ward. As a rule, waste s 2 callec-
tive term that means substances that in households,
industry and agriculture at a certain time and place
have become unusshle or useless”

Textlewaste is composed of natural and synithetic
polymerc matenials such as: cotton, pahvester, mydan,
nolypropylene 2nd others The primary souros of rmw
makzrials far the preduction of synthetic polymeric
matenals is oil. Oil is 2 non-renewable natural resource,
and global ail reserves can last forat least several bun-
dred more years at the rate of ourrent consumption.
The productan of cotton, which is a renewahble natu-
ral sauroe, requires energy and chemicals, which come
fram narrrenewable resources. The impossd environ-
mental dangers fram the ower-accumulation of textile
waste and from the reduction of natusal rescurces, cil
and all raw materials related to the further produc-
tion of textile materials, have prompted the need ta
investigate the possibility of re-use of textile waste.
The guantities of textile waste that are increasing
daily, the pressure and energy during the processes
af itz dispesal or incineration, pefarmed property or
not, impose the need to introduce sustainabbke ways of
textile waste management. Sustainabls ways of textile
waste management will contribute to reduced waste
gens=rtian - mare efficient use of e materials and
reuss af preduction flaws from production, reduction

of disposal casts, which inevitably imposes the need
to restructure chething companies and mise envinon-
mental awareness of waste generatars [4, 5,6, 71

The problem of textle waste cn be mast eca-
ramically solved by inbroducing so-called waste-fres
or dased-loop techralogies. The intreductian of rew
technologies that do not form waste materials in pro-
duction processes, an the ane hand protects the enwi-
ranmert, and on the cther hand reduces the costs of
waaste handling or disposal, 2nd also saves on primary
rw materials and energy. For the efficient implemen-
tation of an mbegrated textile waste management sys-
t=m thiat will be cost effective, uswally the frst step =
the medernizmtion of the enterprise. Modernimtion
is associated with tachnclogical and process changes
accompanied by changes in equipment, cperational
settings, as well as ressarch into the possibilities of
reusing textile waste as a potential mw material This
prowides a reduction in landfill casts an the ane hand
and increases the profitability and com petitiveress of
the enterprise through the sale ar use of the gener-
ated waste on the other hand. However, in this tan-
sitionial period, when a satisfactary lewel of technical,
technological and crganizational solutions regarding
waste has mat yet been achieved, great invabsement
of all entities & needsed, starting from the housshold,
the company, the municipalty and the state, in resclv
ing issues related toowaste materials [8, 5, 10

In the Frame of this paper will b= analyzed the
amount of textle wasts that is created in clothing com-
panies and the possibdites for &5 recyding - as one of
the procedures for waste management, with the pos-
sibility of valorizaiSon of this type of waste. Recyding
used textiles, instead of dizposing them as a wasts, &
a desrable approach for several reasons. First, the uss
of recycled textiles alimirates the ressd o extract rew
materials from the ground, thus preserving nztural e-
sources and elimimzting 2ny ernironment] impact as-
sociated with the extradtion phese. Sscond, the =nergy
rezeds for refining ard recycling recyded textdes ars
usually kower than thoss for natural aw matenals,

2, EXPERIMENTAL

Thee foous of efficiency in the clothing ndustry =
to reduce raw matenial costs, which often reach up to
75% of total production casts. In recent years we have
witnessad 2 contirmcus increase in the price of tex-
tiles, 20 each percentage of mon: efficient use of ma-
terials dirsctly affects the tatal production costs. The
proceszes of constructive prepamtion and the pro-
e=sses af planining, laving and cutting in the cutting
department, determine the wse of textile materials.
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Additiorizlly, in this research the fallowing goals
and ohjectives where =t

¢ Determining the amcunt of sofid textile

waste generated in clothing companies.

+  Possibility to use textile waste as input @w

material in arather production procass,

In order to determming the amount of texdile waste
that ooours in the process of outting by work order, a
reseanch was done in bwo confecSon companies. Ad-
diticnally, research was conductad an the utilization of
the generated textle wasts through &5 application as
a raw material far the production of composite materi-
2ls. This research was made in ather company, which is
specalized forcompasite matedals preducSan.

+  Appropriate quantities of textle waste and
palymer matrix were measured - accepting
the recemmzndation of the compary, and as
a result of their experi=nce in the composie
production.

+  The quantities of tewile waste and pobmmer
matr wene mixed in a universa] composite:
mass mixing machine used by the company
for such purpases. Care was taken to ensune
that the bextile waste was well soaked with the
paolymer matroo, that thers was no presence of
gdirt from other substances and other impurt-
ties. Thie process was controlled visualky

Tabla 1: Aralyred confection comparies A and B

Taxtila company & Taxtile comparny B
Numbar of amployers 20 350
Producticn orlantation Ehirts and pants Shirts
Cutting layout Manualy Can
# 3 outting tablas, * doutting tables
. o - llu_ln_'{..;cl'urmnmunrhnlpﬁmw " mmnumhmdm?ﬂ
= 2machines ribbon blade cutting
Producticn capacity 240250 confection units daily 1300-1500 confaction units daily

The tao analyzed corfection companies (A ard
1}, whose main activity is the production of clothes,
differ in berms of organization, rumber of employees,
production capacity, sophistScation of the tachinclogy
usedin the technological process of outting (Table 13

These tao companies were selected o terms of
capacity and technalogy of clothing production inar-
der to detemine the possible factors that affect the
generatian of textile waste. In bath companies, the
function of processing the work onder was anaiyzed
and the real percertage of textils wasts that ooours in
the tailaring process was defined.

The proosdure for abtaining composie material
based an textile waste in the company for composite
production was 25 follows:

#  The testile waste generated fram the confec-
ton companies (from cotton fabrich, wes with
different imegular shapes and dimensians, as
well as different impurities. In order to use
the waste as an effective renfoming material,
firstly was cleared of various impurities, ard
then chopped into more regular shapes.

+ As polymer matri for the compasibes pro-
cuction was used the matrix that was in that
mament in stack in the company.

+ Composite tiles were produced from the
chtzined compasite mass by compressian
pressing ina kboratory.

#  The quality of the produced composites was
cetermined only visually beuse that wes
not the aim of this paper

The idea for this ressarch was ta mzke initizl research
an the possibilities of using textile wasts in the pra-
duction of compasites, which & of potential intensst
far comiposite producers and clathing production fa-
dilities in crder ta increase comipetitivensss and maks
additicnal profits.

3. RESULTS AND DISCUSSION

Fram the performed analyzes in the both com-
panies, the sofid texthe waste that was oreated in the
process of cutiing was detsmined, 1t is noted that the
two comipanies have different autting system, namely,
the company A performe the manual production of
the artting layouts and marual measurement of their
length and width, while the company B doss it by com-
puter with the help of US systerns for cutting. As 2 re-
sult, there are differences in the cutting process in the
twocompanies, 2nd this generbes dfferent amount of
textile waste The appreach for making the s2me doth-
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ing product in both forms wes different and the waste
generzted during its productian was different.

The examined article of women's shirt is made
aof teatile material which is made of 9% cotton and
103 elastzne The materal is manochromatic and the
measured areal weight is 184 gm. For cutting of 150
confection units, 3 coils were deliversd or tatal 318 m
af textile mate=nal {Table 3}.

The cuttirg layeuts are made directhy an the tex-
tile mizterial, so the cperator repeats this procedure
for each jcut) layer. The basic data{length and width of
the cutting lawout] presented in Table 4 are abtained
by the=ir mznual mezsurement.

Material costs are a major compenent af preduc-
tian costs with 30 - 709 in the total production costs
for clothes. Table 5 shows the values for the planned
length of textile mzteria for outting the textils article,
accooding ta the cutting plan given in Table 4.

3.1 Losses of textile material due to
intermediate loss and quantities of
taxtile waste generated from cuttings

The degree of utilization is not known for the ex-
amined wark order, dus to the manual production of
the cutting layouts. Thenefore, the textile waste gener-
ated curing the cutting process of each of the cutting

Tablda 21 Work arder structurs far condection article women's shirt
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Sz g 40 42 Total

Quartity 2 T0 &0 150

Tabla 3z D=lrvered quantity of textile material

Numbar of textila coll Width of taxtila coll m) Length of textile codl im})
1 1,86 -3
2 1,46 T
3 1,46 2|
Total: 218

Tabls 4: Plan for cutting 2 women's shirt fram 2 work order

layers is manually measured. The measured quardities
af textile wasts genembed during the cutting process
af a women's shirt ane pres=nted in Tabls 6
Sagnificant materal'fabric losses ooour because
the length of the maberial in the textile coil does not
abways comespand 1o the integer bengths of the s=am.
Therefore, it & of great impaortarce ba plan the utiiz-
tion of the b=ngth of the textile coils in relation to the
l=ngth of the different cut layers. Ressarch conducted
in the clothing company has shawn that the planning
af textile coils for outting was not applisd here
Table ¥ shows that the total losses due to defects
and leftowers at the ends of the texdile coils are 5.1 m.
In the outting process of the work order atat2l of 212,58
maf fabric was used The total amount of textile waste
genembed during tailanng of a work arder is the sum

of the losses of textile matenal that ecour due fo the
intermediate loss and the lasses due to defects and
residues at the =nds of the textil coils.

Bazed an the results of the shown meseanches,
in the confection company B the amount of created
waste was abaut 7. Comipared to the results of the
research in the dothing compamy A, the quantitiss of
generated textile waste were significantly recuced.
This is primarily due ta ber many years of experience
in the production of shirts and the apphicatan of CAD
system foreffcient interactive planning of outtineg Ly-
cuts. In this compary the plainning of the coder of the
textile coils for laying was rat used, which zfects the
weaste fromi cail leflover ta ange fram 1.4 - 1.73

Table f: Quantites af creabed textile waste from cut kays in the cutfing procsss

Cutting | Raprasantod | Numbsroflayersin [ Humberod | g of Length of
layoart sizas curt lay iy cutting kayout | ootting layoet
1 A0k 42x1 7 1= 1.4 2,95
2 A0w1; 32w 10 20 1,44 2,95
3 38x1-3Ex1 Erd B 144 2,4
& 38xl;Ewl 1z 25 1,44 2.4
= Al 40 1z i 1,44 204
Todal 73 150
Tabls 5z Plzned material length for cutting the confection articl-aomen shirt
Cutting | Mumbaroflayars | Lengthofcuiting | Leftowersatthocnds | Plannoed langth of
lawout Ir thea cut Lay layourt {m) fior cutting (m) tha matarial jm)
1 7 2,50 003 20,53
z 10 .55 003 23 ED
3 a2 254 003 9z.04
4 12 254 003 35,64
5 12 2,54 o003 35,04
Tatal 73 217,05

CutLay e Numbar of layars in cut lay “‘“‘dﬁ“"““
1 A0l 42K 7 z
z 401 38x1 10 E]
E 3Ex1:38x1 22 9
4 8N4 12 35
5 A0 Al 12 35
Total: 73 21

Tabla 71 Report for teatile cods realxation without planning
Langth of taxtila coil im] Consumed materialTabric in tha cut Coll aftovar jm)
Ly (m)

=3 LR 1.2
I 5.2 08
B okl 3,1
Tatal e 2135 51

From Table 8 & is visble that when outting an articlke of women's shirt, 13% of the total ameourt of used
textile is converted into bextile waste.

Tabla B: The total amount of texdile waste by outting the articks of wamen's shirt (compamy &)

Total used Amount of tastile Amicurt of teatila wasta Total amount of textila
Work ordsr fabeic wiasta in out lay from ooil kftowar wasta
Woman's shirt | oo o g 5,64kg 1,37 kg 7.01kg
55 05 2.3%. 12%:

Tabla 5: Tatal amount of textile waste caused inthe outting process of women's shirt [company E)

Total used fabnic Total armeount of textile waste
Woark order
Woman's shirt 58,56 kg 3,87 kg
B,E %
Bl
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3.2 Examination of the possibility
for textile waste applicationin the
production of composite materials

Compezites were produced by compression
molding of the composite mincture based on textile
waste a5 a reinforoement 2nd epooy resin as palymer
matrix. The corditions for the compressicn molding
and obtzining of the compeosite plates were made
based on the experience of the compamy.

Az 3 result, wers obtained composite platss that
wizually had finial dimensions, mess and volume The
abitained pasitive results are an introduction tofurther
miore extensive and comprehensive researches on the
use af textils waste in thizs type of 2pplications. Also,
it is necessary to make a2nalyzes of those composite
plabes that would be compared with some conven-
tional compasites, and their comparzon will classify
them intc compeosite materials that will be competi-
tively priced and apphicable for gaven purposes.

Considering the fact that lange quantities of textile
waste are generabed within the garment industry, this
research is very important, becauss it provides positive
inftial assumpticns about the pozsibility of uzing textile
wase as a pohental raw matsnal In add®ian, the use
af textile wasts in the production of indwstrial praducts
will reduce the costs of tesdile waste dispasal and at the
sxme time will contribute to increasing the proftability
ard competitveness of clathing companies.

4. CONCLUSION

From the abtained results can be concluded that:

" Different guantities of bextile waste are produced
in the a2nalysed confection companies. In gener-
al, 2 larger amount of textile waste is generated
in the clathing company A. One of the main rez-
sons for the variation in the percentzge of waste
in comparies that produce similar items is the
tifference in the level of tachnclogical eguip-
ment. The confectian company &, as 2 result of
ineff=ctive planning and lack of CAD system, the
puantities af bextile wasts range from abouwt 12%.
In contrast ta this 2t the chothing company B, as
a result of many years of experience in the pro-
cuction of a standard product and the efficient
interactive planning of the cutting layouts with
the applicaticn of CAD system, the quantities of
tewtile waste range from about 75

+  In both companies, planning af the textile cails
for outting was miat applied, which contributes ta
the increass of the percentage of waste, 25 2 re-
sult af defects and coil lefovers.

+ Zoking the problem of textile waste is of great
importance for the gament production facilities
in onder toincreass competitiveress, achieve 2d-
diticnal profits and reduce dieposz] costs. Within
this paper, was tried for re-use of the generated
textle wasks

< With method of compression maoulding are pra-
duced compasite materals from pahymer matric
arvd textile waste a5 a reinforoement.

" Compasite materials that wisually had good qual-
ity, indicated the passibilty of successful use of

textle waste n the production of compasites,
ard at the =ame tme provide 2 good basis far
further researches in this area.
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