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RECYCLE PAPER, PLASTIC, GLASS
AND ALUMINIUM.

By 2050, the equivalent of almost three planets
could be required to sustain current lifestyles.

Goal 12: Responsible Consumption and
Production

121 Programmes on
sustainable
consumption and
production

12.2 Sustainable use of
natural resources

12.3 Food waste & losses

12.4 Managing chemicals
& wastes

12.5 Reduction in waste
generation

12.6 Corporate
sustainable practices

12.7 Public procurement
practices

12.8 Sustainable
development
awareness

12.a Support for R&D
capacity for
sustainable
development

12.b Sustainable tourism
monitoring

12.c Fossil fuel subsidies

SDG Target 12.3
By 2030, halve per capita global
food waste at the retail and
consumer levels and reduce food
losses along production and
supply chains, including post-
harvest losses.
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<Study Selection>

1076 records identified in
: Scopus 95, Web of Science 981

—

v

47 duplicates removed

1029 records screened

e

v

954 excluded by title and abstract

75 articles assessed

55 articles excluded

- 25 review articles

- 27 foodwaste not used for textile
- 3 abstract only

v

20 articles included
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Tablel. Recycling of food waste for novel textile material development.

Food waste

Year Author Country Title . Utilization
. material
2015 | Stoessel et al. Switzerland Porous, Water-Resistant Multifilament Yarn Spun from Gelatin Animal byproducts Gelatin yarns
. . . . . - Nonwoven
2020 | Agirgan et al. Turkey Nonwoven Production from Waste Rice Straw by Using Enzymatic Method Rice straw fabric
: ) ] : . . . . Antimicrobial
2021 | Belkliretal France Antibacterial Textile Based on Hydrolyzed Milk Casemn Mulk casemn toxctile
Textile Fabrics Containing Recycled Poly(ethylene terephthalate), Oyster Shells, and Functional
2021 : Wuetal Taiwan Silica Aerogels with Superior Heat Insulation, Water Resistance, and Anfibacterial | Oyster shell powder unctionat.
Properties textile fabric
Bio-waste button
2022 | Nazanetal Turkey Designing textile accessories from coffee ground Coffee ground (textile
AcCessories)
. . Materials  with
2022 VUIpETErE T G Sweden Fungal textile alternatives from bread waste with leather-like properties TR S TES leather-like
al. fungal sheets .
= properties
o, S A& alE|_ A I E |_H K| IT O|_© MO
o S= At Ha Eal-nlil—, SR —|'—l|1—', TN Q-7 =
o AIHKI SFAMO FT ySR=Nol| LI O Hi O = MO
S =hE OI-E-I:I'IT, I K[7H 7 |- E—lkllklal, o= W FAMS A5



(a) gelatin heating

deionized water mixing sz ; spinning ; : twisting :

2-propanol » spinning mixture » fiber rowing > yams post-treatments:

epoxide (optional) E’. \formalde_hyde

: £ lanolin ; ;
= gelatin derived product
=
Y /

cloth

(b)
(3)
Ny o -

(1

P

Figure 2. (a) Process chart of gelatin yarn and cloth production. (b) Spinning process and yarn twisting, (1) Spinning dope in six syringes was
pumped through (2) PTFE-hosings (1.3 mm inner diameter) with a multichannel syringe pump (flow rate 0.05 mL min™"). (3) An incubator set at
50 °C was used to temper the dope. (4) PTFE-coated rolls (0.15 m in diameter), constantly wetted in an ethanol bath. The second roll (70 rpm)
was rotating twice as fast as the first one (35 rpm). (5) The gelatin filaments were continuously taken up around a conveyor belt {10 m
circumference), running at the same speed as the second roll (33 m min™"). (6) After 30—40 min of spinning, a gelatin roving could be removed
from the conveyor belt. (7) The roving was first twisted into a yarn with Z-twists (clockwise twisting). (8) Two of these yarns were then plied
together {counterclockwise twisting, S-twists) and wound up on a spoal (9).

{a) gelatin yarn

() gelatin glove swelled 1 h

knitting

{b) gelatin glove (d) merino woal glove

Figure 8. (3, b) Spools with gelatin yarn (each ~10 m) of which a
glove was knitted. (c) Cross-linking with ethylene glycol diglycidyl
ether and gaseous formaldehyde (8 h) and impregnation with lanolin
stabilized the gelatin glove to such an extent that it could easily
withstand swelling in water for 1 h. (d) The analogy with a glove

knitted from commercial merino sheep wool is remarkable.

source: Stoessel et al. Porous, Water-Resistant Multifilament Yarn Spun from Gelatin. 2015



Figure 1. Enzymatic treatment. Figure 3. Laboratory-type carding machine and carding band made of rice straw fibers.

source: Agirgan et al. Nonwoven Production from Waste Rice Straw by Using Enzymatic Method. 2020



(a) silicon Water
Aerogel grinding
Water Oyster
ey — Calciner grinding shell
S N 3

Fragments

rPET/ASAG
Particle

AN

Textile

- =

source: Wu et al. Textile Fabrics Containing Recycled
Poly(ethylene terephthalate), Oyster Shells, and Silica

Aerogels with Superior Heat Insulation, Water Resistance,
and Antibacterial Properties. 2021




Tahble 1

CONCENTRATION OF MIXED COFFEE GROUNDS

Ingredients Content (%)
Coffee Ground B0
Corn Starch 8
Glycerine 3
Bio-epoxy 6
Hardener 3

Table 3
CIELAB VALUES
Washing cycle L a b KIS AE Colour Accessory
1.Cycle 74.477 5.049 25.158 9.070 6.84 Dark Brown .
2.Cycle 60.254 5.002 16.037 14.289 475 Brown Q
3.Cycle 51.879 4.576 14.308 30.891 3.10 Brown .

Fig. 1. Designed buttons

Mote: L'= lighter the colour, a’= red values, b’= yellow values, KiS = colour strength, AE = total colour change

source: Nazan et alDesigning textile accessories from coffee ground. 2022




Wet-laying treatments

Grinding and Fungal textile alternative with

Tanning pre- I . :
eather-like properties
Airlift bioreactor treatments prop
Submerged

i ! fungal
. cultivation

Bread waste Before and after pre- and post-treatments

source: Wijayarathna et al. Fungal textile alternatives from bread waste with leather-like properties. 2022



Table 2. Recycling of food waste for texile dyeing.

Year Author Country Title

Food waste
material

Utilization

2009 | Savarino et al. Ttaly Biosurfactants from Urban Wastes As Auxiliaries for Textile Dyeing

Recycling food waste to clean water: the use of a biodigester's residual liquid moculum

Al P esslieinel el (RLI) to decolourise textile azo dyes

A novel composite silver nanoparticles loaded calcium oxide stemming from egg shell

2020 | Alsohaimietal. | Egypt recycling: A potent photocatalytic and antibacterial activities

2020 | gulutet al. Turkey Evaluation of Molasses as a Green Reducing Agent in Sulfur Dyeing
2020 | Xions et al. chi '[‘re:atment of methylene blue by mesoporous Fe/S102 prepared from rice husk pyrolytic
= hina residues

Novwel citric acid-functionalized brown algae with a high removal efficiency of crystal
2021 | Essekrietal Morocco violet dye from colored wastewaters: insights into equilibrium, adsorption mechanism,
and reusabilify

2021 | Wuetal China Fabrication of Ag-TiO2 functionalized activated carbon for dyes degradation based on tea
residues

) Sustainable Waste Recycling from the Fruit Pulp Industry Applied as an Adsorbent of
2022 | Mendes et al. Brazil Textile Dye

2023 | Xia W.B.etal Chi Sustainable recycling of cafe waste as natural bio resource and its value adding

Green and food
urban residues

Anaerobic
digestion
products of food
waste

Egg shell

Molasses

Rice husk

(pyrolytic
residues)

Brown algae

Tea residues

Fruit pulp

Coffee  grounds

Enhancement of
dye solubility

Enhancement of
decolorisation

Enhancement of
photocatalytic
and antibacterial
activities
Reducing Agent
in Sulfur Dyeing

Enhancement of
methylene blue

adsorption
The high remowval
efficiency of

crystal violet dye

Adsorbing  and
removing the
pollutants n
water

Adsorbent of
textile dye

Adsorbent of

applications in green and effective dyeing/bio finishing of textile and tea leaves natural dye
» SN2 T|-GMER A HE N e A, 2L 2-FMSO0HA
~ JE-mEgMEEE 2A-HEHER NE =22, He-8RSHE2
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Table 3. Recycling of food waste for textile modification.

Year Author Country Title Food WEESte Utilization
: material
Replacement to diols in
2016 | Barot, A etal India Castor O1l as Feedstock to Recycle Postconsumed Clothes and its Application Castor o1l recycling of polyester
waste
2000 | Naetal South Korea Eggshell membrane reinforced polypropylene biocomposite and its tactile B shell Enhanced tactile
assessment property
. L . L . Collagen modification
2022 | Hou,E.J.etal | Taiwan Upcyeled aquaculture waste as textile ingredient for promoting circular economy | Fish scales of polyester
: . . Collagen modification
2022 | Houetal Taiwan A method for the process of collagen modified polyester from fish scale waste Fish scales e
2002 Siddiqui, M. F. India A sugarcane bagasse carbon-based composite material to decolor and reduce | Sugarcane Textile processing
et al bacterial loads in wastewater from textile industry bagasse (clarifying water)

<« NAH Y2202 MEE ME|X, 2 EZ 2 H-tactile property Z2HA]

% M MH|=- collagen modification of polyster( strength, durability, and resistance to wrinkle and shrink)

4

T

< MNErr-dRHs S2A
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