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Abstract ; Sustainable fashion is an important trend in the development of the clothing industry, and the use of
biodegradable materials is beneficial to promote the development of sustainable fashion. This paper reviewed the current
application status of biodegradable materials in the clothing industry, explained the definition of biodegradable materials in
detail, and its classification included natural biodegradable materials, recycled biodegradable materials and synthetic
biodegradable materials. The main biodegradable materials and their applications in clothing in recent years were reviewed

according to the classification, and their development trends were summarized and analyzed to provide some reference for
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future research and innovation of biodegradable materials.

Key words : clothing, biodegradable materials, sustainable fashion,materials used in clothing, application trends

2l B SR B T A3 ol BLAM A 5 0K
Tl BTl T RPSE R R () DG TEE H 25 48
o SHARAT AR LG, HREAT A 7 0 T 254 2R
TR S AR Al A 2 TR, HG R I8 R 5 Y ) R R
HRRE A= Wyl e it B R D — b SIS 3 L
RO IR AR, AT L A 2B A7 b o PRI 3 )
TR o RS A W AT R A AR R B B 22
— i IR (E LI U T AR 2 R T AR

Wi B HA.2021 -11 -30; {&iTHHA.2022 -03 -29,

Wyl R RS R . SCrb X R AT AR T
REf A RLEAT R G5 0E 1l o HE s a5, R
AR BT RANET et —E 22, LIRS 2 i n]
AR NS0 2 R B AN SE PR A = BT

1 AW AR R 5 2

HEIAT R R SRR A AR IR, St
A E AP R, B UK AR A

E&WH :HEARPEIEGIH (61906129 ) 5 v [{ B 5 4F 4826 A A BT H (2021 - 298 ) ;5 i [ 8 o 5 B} 2 Bk Gy 7 B35t H

(2019M661929 ) ; VL7548 it 5 BRI 100 H (20192285 ) 5 27812007 i E 258 Tl & 2

SHH HA U

52991 H (2021 BKIGLX24 2021 BKJGLX238,2021 BKJGLX257) .
TEFRE Tt A (1990—) , B RIHEEZ A i, M5 IR TS T8 . Email: hongyan@ suda. edu. cn



- 96 - )4

X

1 %7 %

ISR RE A W] B A R G T ]
53 R R ER AT BEFRAT R A A2 ] A A L R
A=W ] AR R, A ) O A T 4 5 4% G 24T 4k A
Lb, TR A, W K R i SR b gyl TR
AR B s IR AN E IR
1.1 REXFT B RE Y

KR AEALTE K I SIAE Y 1 AT B A R 5K 5
T, C AL G A BET 4 0 25 5 BB fide o R AR
R4k T AT A AT AR PR S R AR B R, 7R
SRR Tl B E B REEMERY .
KR AT B A A M 45 K SR A8 W) RN Bl W) 41 4, Tk
R EE 2255 N RRET YR 0T T A5 R ke
i 22 27 2 F BN T R R A ALk, SR B AR 4
ZHTAFNA SR M 22 B f 3 B o 5E
JE IR MRS (1 R A RL BT U4 e 7 1Y
WO 25 X A BRI BEIRAT R T H R J7, BT LABE
FENGUIT IR AT )0 1 2 3 v R AT 4 5ok, G4
T b AR FEY) A
L.1.1 Pifiatex #F 2 J i — FLR R Z A U DR
Z—, PR IR I AE R A Bk B 2 1 A B
Piniatex'”! JE— 7l ph 3 4 I 2T i ) Bl A0 4 3% £ Je
SEHTT Y FRZVGB A RS bz —,
Wb 4 TR A €5 B RN AP P B A TR RO, W
W IR R RIR G AT 5 fe g 5, Tl i 2
SN AREE™ o Piniatex [1 2016 4F L AL LK, £
224 500 Z A b R T, H o 4 45 Trussardi,
Rombaut , Hugo Boss 5%, 2017 4, & KA @G -
% 5EE 3 (RICCOBONO E) £ %8 DU Pifatex & ffill f{
Trussardi [ 25 A 2% BRI i 452019 45, AR
JE i Rombaut #EH T Z230R G T Pinatex AY%ET;
2019 4F, 7 [ i 74 & i Hugo Boss #fE i T — 3K i
Pinatex % 85 K¢ Al A9 5 1z s
1.1.2 Vegea textile 44t Vegea textile!”! £F- 4k
RRF AR A ) Vegea i3, J&— il JH 4 45
B % ok N 2 R S A T R 7 A I 2 R
kL fEA i BE T, Vegea textile A HUEATA 75
AR, DD T X PR RS, IR L & Other
Stories {fi [f] Vegea textile il/E T i 5 6148 ; H&M
SR K O TR B A R P LIRSS
L1.3 Apffsrge OGB4 2 b ik
22 IR ET YL, LT R4 4, v] 55 22 2 FI A
TRy B 22 1 TR, 31X — R ™ PRB” T B4
TERE R EFEM 70 J7 14§ B2, 2017 48 R A E S
ri it Salvatore Ferragamo fif F i Fik+ L /E 15 4
JE e 224, AZ R R BT DG 5 %) T, PRI A AR

FIZEAL i R BRAE R $E
1.1.4 B3EersE  MPeerde 22— AU Y mT %
T4, H 5oL A iR AN, & & AR S,
HAMSAEYEE M HAT, i e er 4E 6 6 m
ATREfEA B 2 T AE e T 2D A R RS
TUEBAPSRGEUR " o LT A A WIRE R B
B BHKR 1T A S 0 S e | T8 2 SR ATk b 5%
P B R B R W ., Bl an, EEEE Y B
Nanonic /2 7)) FH ¥ 358 1R B 0 36 5 , il i —
4 h SeaCell {15 27 4 | H 5T b 4n 22 i Z2 i, H A7
REFrdie Bratbthae, ¢ B+ & <, 2 dil Rz
SR A B AR M KL 5 v a2 30 IR fb B Rhone i H
SeaCell -4t /E TR 5 BB AKERE, 2019 48
J, Vollebak i T — e s T4
1.1.5 E#E2  Mylo 2748 & —Fh i B B8 75 4
TR 22 AR A B 32 20 S ] 1) ] A 2 7
AEL, 95 A Y19 812 7] Bolt Threads ff A& o Bl
A TG Stan Smith FR 3112 Bl #E SR 55 — 3K R R
H Mylo £F 2l E 9 #EJE ; Lululemon 12 H Mylo il {E
T HAMBCAE 25 ; Stella McCartney it FH 3 Fp A4 #
HIVE T % B B A A
1.2 BAEFFEEMR

T AT R A R R R AR EF 4R 2 (A0 R AT
+ PEAREE) Wl B, FEAS e AR HAb 2= 2 R 1 S A L
AR FRZE AR DT A 7 S M RE A 2R 45, B
[FIAERE B SR AE P R, anis DL K 24 (tencel ) (FT4F
4t ZLARIR (modal ) FIH 72 3R £F 4555
1.2.1 ERRHG%  Lyocell (GEFE/R) T4 &
— B NI 22, B AT B AEAT R R S R SR A P 4 R
JE I ARSI B, HE KRR 5 6 et geny £
AL BRI, Az 7 o 2 TS fd AT Ao A 3 i 7,
AFEHEAT A 25 B R, 3 57 SR S ik 99. 7% |, J&:
— PR AL SR I AR A )iz N TR
i NINENEE T L7/
1.2.2 ERRF% ARG R
(Lenzing) /A Al iz 5 T & 19 H A & WA & 1 F AR 21
A ZETHE LA v S 5T RN R AR A R Rk, B AR T
AN, B AR 22 T 20 Tl er 4k, 54t /R
2R L TR B R iR T b 387 6 /b T
(BB FEN A Y 7= v = A 5 Gy, A R AT IR
bk BEARURMIIEM B R 47 4 R 27 4, J| T RIREF
Y Bef A SRR, X R R o F . BEARRER
e ZHF AT W T ahde IRIN%EEE,
1.2.3  #efse  Arepdt ™™ R Y s e v
BRI AT - v 2 A 21 4, AE PR G # vp, A7 &7



%2

BB AW T AR E IR AT W 6 R TR B R A B =97 -

Y LSRR R LR U, A R A A R IR B0
FEPE ., AT 4 B B L A I 3 A T S 4 A
P, HA TR PG 0B B 05 % B0 28 A 2k 4 1k
BN AR TN R AT S
1.2.4 FhEefse WREE-MEFHRRE
W AT EE Hakaill kR it BE
FEI RS CERIRE R, BT D,
Fh EA 208 T BT B S RE AR, T A W B2 PR
YR e S AR A ) R B, AR R A
A BAT O BT 9 B U LR BB, BT
R 1 25 2 2 6 1, B B 9 5L A S A, BE T
37 B2 JD , T P s P P A e
1.2.5 Ka&a4% RUEEASE™ Bhk
TS B AR B LT R T A
L4k, Rk IR T T AR AL B, A I S
(LR WA RE , X A FIBRES A i, KO B 4T
O TR TR, DGR Z R, B (B O O 5
SR S A 5, AR S AT, H B
REIE LI R OB R AT . KEER
LT A TDRRE F T M2 7 i, A S Al 2F 4 Tk B4
B, HATZ MM TRt AN R EEBR.T
45
1.2.6 FnEasg  FUEASEY B
TR TR TR B 27 4, 2 A 03Bk L JBe i s A
A TR R IE R 1 97 22, Bl IR Y 42 T
LT R R G o A 53R A A B
B INHE , REASIM ] 4 2% (A A BR T R AT 3 45, ot
HMNEEA 5 8 B TR 2R e TR LR R S AR
FT T2 3 26 11 27 4 IR T PR e A S, DR Ok TSR T
YU AR s 4 2 POy AT IR TR B9 T %, 9
R TR P A B A
1.3 AR TR

T A ) R 8 9 37 28 BT 4 7 7 Ml T 37 v 4
A+ R ET BT R AT 7 A R FLR
(PLA) BT 5 (PCL) A2 4 % i (PHA ) %
1.3.1 PLA 244  PLA 44 XUHRE K4, 5
DA FLIR A OB}, 205 4 R R AR B I R,
JB T REE LTS, A AT A Wy AT R R oR
Bz R PLA SR 47 R IR B A S A )
FAAE LA BT P oM T L MR i S e
ALz T G U, TR 4 ) 4 L 1E
FE AU AR S, PLA 414U BA B RO I it
Tk R ~FRasE i, DRI, PLA 2T 4 T o] Ji 7215
HZE R T Ml %% PLA 6 AT B 1 Y Bk Pk
B, 38 T TR B B B AR 8L

1.3.2 PCL 4% PCL 2 4:)8 T nl WU = FH A %
LR — i, U 25 W 3 i R B, T 22 T R
Y280k, a2 Wy AR B 88 & 455, Bl
TERR G200 w0

1.3.3 PHA 4%  PHA 272 2t & Fhis
(UK A 3P AN 55 ) S ARG
LT 4, L E AR AR YR i RR U R, i L
FEAFR =) AR A TG A R0l
ML R BT AN PR SRR IR MR RE , RO 2 K
T AN S REGLT 4w P 42, HE
PHA 2R 2P BB A ) 22 PR BB 3 2%, a1 R, ek
e H AT 25 RE , WF 98 A BUKE PET B4 K48 (PLA 4§
MRS Z HEATIRY . HET, PHA 274 597 g Bt G i
ARG B A BN

2 EYFERMRNERER

2.1 TRRBEWE

IR, PTRRZEIRCE AT BT A R R 2 — 2 '
Y SRS G, b & i 5 8P ST TR
P A g AR Ml B A g T L
JRALER E R R B AR AT S b A 32 0 i
FIRRSEPEA L 2 — 5 AT 2T 4 2 b A A 71 46 it 1) 22
AREFYELNY) , ] 22 55 AT IR 25 i) )i n] I Ak Dh RE 1k
TEDRE 5 IS B b B B S 7 4, BT LA 7 ELA
KR AT AL B P R BE I C 95 4 . BT R 4R
YR HAAT S G AT AR 0L BE , BT LUV 2 0F
FENGURRIREF Y 5 HoA A B 5, LA o fE
R
2.2 HERER

Sl B R TR B O A S e, B
e T 8, 78 IR ke T 3 vh R 45 A A
BEE N TEFE R R4, T 2 TR e TR sh i Ik
I A TR 8 A Bz R B, ] 2 9 Al 2K H
i AT o BUAEBORIER Z2 0T 58 & B T AR,
LETIF R HA S S =0, AR '
B NI B B PR AR AR
2.2.1 FRAF  Koba IR} 1 AEFR A E A
Tt B R 1 B Ecopel A F JT A Y A2 BRE 3R )
N R B SRR 100% Sorona (28 27 6) 21 4
L, A 37% B RARIFR——F K, AR it
Ha 2552 ABAELE T Sorona I IRRRRYE , 5 HoAth
N B AR L, Hi) it R BE A% sl /D 63 % 1l 25 <
IRHERL, RS 58 Stella McCartney 5 Maison Atia
HRIE e ] Koba fhil V5 1 A K B 5L
2.2.2 HHAHERE Flwedwn 27452 b HBG 5T



- 98 - )4

X

1 %7 %

/N ] Pangaia FER) 10 4R TF A& 1Y), & —Fh i HEF AL S
EYRAE YR A W P AR . LR AR R
BIARTFEEN THEWE, 30 7K GEIR A A . I i
7N X FATRRE S E ORI, SO, I BT LAY
o it
2.3 {rEEwR

Fir A A AR = R b f A R Im, E AT
MR A = R, DAl R R i Dhfg. & e
WEE RS2 B K HARIN G & 38 X S A= Wy R Al R 1)
REJT, Fu 40 MK A SR B9 77, 38 3 el 28 43 45 4
KHFTRRE R R AR ] sk
J7 AN e
2.3.1 Assz RO, SREY X —H
FE PR I L, LT i A R 1Ak
YT, WRezsh R — AR R, E A AN
ZFR, S O HUVE Wb R i B B 1, {H R Wk 22 A
MEARIRC, i A N 03 R S R A R B AR A K
T Ni&itk#z, Spiber j&—% H ALY H AR A ], H
AT N Wk 22 2 DA W 1R Sy ok i s A R T
TP E A RE PR LT 4 XA 4 B A R
JEEE, B BEAE i R L R ek R Bl 2 £k, ik
EHT 12, B3 The North Face {#i [ Spiber il
ET — 3 e tERe i 5k, 4 0 H B3R IR 52 (moon
parka) . SEE H 4 1 /Y 4 W) £ R 23 7] Bolt Threads
AIFA] S — P 24 M 43 22 (microsilk ) (9 N 3 WA Wk 22 1
$ho 2017 4, Bolt Threads FF A& T {22 il 1 (1) %545
DL BRI 22 1R 27 ) B 5T 2U0E 5 2019 4, Stella
McCartney 7£ 4 5 Z 50 77 i v Ak 22 4B T 3% 1K
EAN = N
2.3.2 Ha4aM#H  EESEITD MEREAK
), AR A R, R, — 283 X B EOR A
AT P DA 22 R (B 2 AR G548 ) 2H 52 2 A, 3
SRR A AR ST TERE, R i S EE A S A
o AW AN MycoWorks & THRZHE
T 1Y) Reishi T8 22 AR}, 3% F T RLR ] MycoWorks
O3 AR & R 7 S 6 3 rp B % T 22 AR B
B, Ha B A R AT DR 4 B2 AH AR 55 2021
3 H, % 545 MycoWorks 23wl #F 17 8 FE A1,
F& T U5 H Reishi B 22 194 4 i #E Sylvania, #fE
TR P UAS 1Y Victoria Jig 17415 I Ab, & K F)
Grado Zero /] | H—Fh #a ARG L&, PR T
B HOB AR TR MuSkin, 57 # 2L T R G S, 7T
T ALIREE
3 & i

FRRE 7 Ml T B R Bl 2 — , AR R R

T AR AR IR T G e X T R AR AN R i I
LR A, A 0 T G e o A e R I T ) 5
B LEYITT MRS RETT LAY Ry IR T Rk A R R
AT G g A A T R A AR, AR SC PR A
Yyl AR ZRIA 15 1 DU 2508

1) A 7 A IS 25 A5 BIR A R R B CAnit
JBRAE ) ok T EL R T, B LA S 32 (9 2 3 4K
HURIRETAEAE o AR ISR RE, JU AT e e 2
B AW IEFHIEREL

2) BE ANIORYEFAE S W) R A A ik, 2
W AR R O s T AR, I % M R R K A K
[EEN

3) AR T H SR B eI A B A = PR RE AN
AJHFEEPERER A AR L

21 g ARG AC, £ SR Rk |
PR BOR AW K, 5 41 A5 27 AE R 7 IE R
PR ETIE R DIRE R RE DT A R . A4, BEE AT
XA ZS PRI SR A AN W I, 2R 4y nT e fige 2 448 1) O
KNG BN £ HEIE S A R 3R, X m] A W I A 1
REAIBFTE AR AT Z — , B U —2E A nl [
iR B A7 IR S T LA R X TOR 4 b T I g
PERFPERIT A, R 2 ) BRI L

TERZ W] LR IR A 2T de v, Z2 50T 4 iy 4 21
PEREARXT 222, H A i HEAL GE i & T dE iR 22,
R B A DI REME R R, & KRB Al 7K %2
B as B B U (8L el T AR W AT AR 4T 4k B
A RIFH B PR R 22 A A AT A B
OB G 7 P SURRL , D8 25 SUIRHA T b i 7
A5G o BEE AN AT KF B A W e, %) al 2R
WDV Sigp 2T A4 1) 8 SR AL R AN BRI B8 0 107 A 18y oz
IR B, o fe AT 22 7o 2 RE 1) 25 W) vl % i
YT LIS R 2 M

SE L

[ 1 ] NIINIMAKI K, PETERS G, DAHLBO H, et al. The
environmental price of fast fashion[ J]. Nature Reviews
Earth and Environment, 2020, 1(4): 189-200.

ST, T, 2P, S AT RSB R BUIR B AR
MRPROUR AT SR [T ]. A% TR, 2020, 41(19):
108-115.

JIN Linyu, HE Siyuan, LI Dan, et al. Status of degrad-

(2]

able materials and their progress in marine research[ ] ].
Packaging Engineering, 2020, 41 (19): 108-115. (in
Chinese )

[ 3 ] GRINEVICIUTE D, KRAULEDAS S, GUTAUSKAS M

V. Hand evaluation of clothing fabrics from new biode-



%2

BB LE . AW TR IR

AT 8 B R FLIK RE R A

.90 .

(4]

(5]

gradable fibres [ J ].
Science and Technology, 2012, 24(4) . 201-210.
SUNNY G, RAJAN T P. Review on areca nut fiber and
its implementation in sustainable products development
[J]. Journal of Natural Fibers, 2021(1) ; 1-15.
Pifiatex[ EB/OL]. [2022-01-05]. https://www. ananas-

International Journal of Clothing

anam. com/ about-us.

[ 6 ] SURESHKUMAR P S, THANIKAIVELAN P, PHEBE K,

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

et al. Investigations on structural, mechanical, and
thermal properties of pineapple leaf fiber-based fabrics
and cow softy leathers: an approach toward making amal-
gamated leather products[ J]. Journal of Natural Fibers,
2012, 9(1): 37-50.

Vegea [ EB/OL]. [2022-01-05]. https;//www. vegea-
company. com.

Orange faber [ EB/OL]. [2022-01-05]. https://www.
forbes. com/sites/oliviapinnock/2019/01 /23 /5-innova-
tive-fashion-materials-made-from-food-byproducts/? sh =
599fadb5749.

REHAN M, ABDEL-WAHED N A M, FAROUK A, et
al. Extraction of valuable compounds from orange peel
waste for advanced functionalization of cellulosic surfaces
[J]. ACS Sustainable Chemistry and Engineering, 2018,
6(5): 5911-5928.

YADAV S, MATTAPARTHI S, SREENIVASULU K, et
al. Recycling of thermoplastic polystyrene waste using
citrus peel extract for oil spill remediation[ J]. Journal of
Applied Polymer Science, 2019, 136(33) : 47886.
CHEON E H, KIM S Y. Trend analysis on sustainable
fiber materials—focused on the use of alternative mate-
rials[ J]. Journal of Basic Design and Art, 2020, 21
(5): 589-600.

JANARTHANAN M, SENTHIL KUMAR M. A modern
development of bioactive wound dressing material using
Chaetomorpha linum seaweed/cotton blended fabric[ J].
International Journal of Clothing Science and Technology,
2018, 30(1) . 16-28.

Forbes biodegradable [ EB/OL ]. [ 2022-01-05 ]. https://
www. forbes. com/sites/jenniferhicks/2019/08/25/this-
t-shirt-is-made-from-algae-and-100-biodegradable-in -12-
weeks/? sh =622548401875.

FOKRAE, R, VR, RS LT L S B
[J]. MZTEEOR, 2021, 49(4) : 37-42.

WANG Yongsheng, LI Zezhou, LI Zengjun. Analysis on
bio-base chemical fiber industry[ J]. Cotton Textile Tech-
nology, 2021, 49(4) ; 37-42. (in Chinese)

T3 WG 2K A R K 22 BEARUR 27 4k >R H Indigo
Colorfi AR BT A AFAT L T HFLEIE [T ] 95 U JA
T, 2021(8) : 24.

WAN Han. Lenzing launched new tencel modal fiber with

[16]

[17]

[18]

[19]

[20]

Indigo Color technology to enhance the sustainability of
denim industry [ J]. Textile and Apparel Weekly, 2021
(8): 24. (in Chinese)

ZEHR, R, XIkE, 55 SAUREMERITERE
N [T]. 4igifl 5 T/ %, 2021, 38(2):
60-66.

LI Yongqiang, TAN Yanjun, LIU Shurui, et al. Proper-
ties and applications of modal fiber[ J]. Journal of Textile
Science and Engineering, 2021, 38 (2):. 60-66. ( in
Chinese)

FAE, WRUE. LU BTR AT IR ]. 472
FHE R, 2021(5) - 9-11.

GONG Youtong, GUO Shuru. Research progress on anti-
bacterial properties of bamboo fiber fabric[J]. Progress
in Textile Science and Technology, 2021 (5) : 9-11. (in
Chinese)

XK. O RRTR—Aer4E[ 1], P EGRA
$E, 2007(8) ; 64.

LIU Jiafei. Green natural fiber—bamboo fiber[ J]. China
Inspection and Quarantine, 2007 (8) : 64. (in Chinese)
NAYAK L, MISHRA S P. Prospect of bamboo as a
renewable textile fiber, historical overview, labeling,

controversies and regulation [ J ]. Fashion and Textiles,

2016, 3(1): 2.

TEZF. HVI I 1 IS ET 2 ) B fiE
AR, 2012(1) : 18-20.
WANG Shaoping. Nature bamboo fiber physical properties

AR

tested by HVI[ J]. Quality and Technical Supervision
Research, 2012(1) ; 18-20. (in Chinese)

[21] TOKURA S, NISHIMURA S I, SAKAIRI N, et al.

[22]

[23]

[24]

[25]

[26]

Biological activities of biodegradable polysaccharide[ J].
Macromolecular Symposia, 1996, 101(1) ; 389-396.
FERRANDIZ M, FAGES E, ROJAS-LEMA S, et al.
Development and characterization of weft-knitted fabrics of
naturally occurring polymer fibers for sustainable and
functional textiles[ J]. Polymers, 2021, 13(4) . 665.
Wiy, H14E, WA, S5 n] A Wy R D BE LT 4R R T
FHERELT]. 954154k, 2006, 27(7) ; 100-103.

CHEN Chi, DAN Weihua, ZENG Rui, et al. Advances
in research on biodegradable functional fibers [ J .
Journal of Textile Research, 2006, 27(7) : 100-103. (in
Chinese )

MATUSIAK M, KAMINSKA D. Investigation of selected
utility properties of woven fabrics made of soybean protein
fibres[ J]. Fibres and Textiles in Eastern Europe, 2019,
27(6) ; 39-45.

Wik, RGN a4Esigi 4y BRI [D]. 74
7 V5% T AR K ,2007.

BHEIFR, 7RO, B 405 B A e/ A i AS
LR L 7% B BN AL J7 1% 106012594B[ P . 2019-



- 100 - BOK ¥ IR %1%
03-15. desh[ J]. Journal of Natural Fibers, 2021, 18 (8):
[27] SRERE, #357, MR AFU5EE AR 4 ng g X 1128-1139.

[28]

[29]

(30]

[31]

(32]

[33]

L], R 97 25 55 L B2 A2 i, 2016, 33 (4) .
170-172.

GUO Changsheng, JIANG Fang, LIN Haitao. Properties
and application of milk protein fiber [ J]. Journal of
Chengdu Textile College, 2016, 33 (4). 170-172. (in
Chinese)

TR, A5t BUE 2T 4 i A 2R R G (0 T 22 BT
RI]. BY R, 2015, 43(10) . 28-30.

GUO Wenjie, SHI Chaiwei. Study on pretreatment and
dyeing process of double protein fiber[ J]. Wool Textile
Journal, 2015, 43(10) : 28-30. (in Chinese)

BtsE, R, L, S RILRRLT 4EBT I IR K
eGP GV AR HILT ] A12UT, 2021(9) + 27-29.
LIAO Shihao, WANG Xuan, SHEN Lanping, et al.
Research status and application of polylactic acid fiber
[J]. Knitting Industries, 2021(9) ; 27-29. (in Chinese)
JAE L K, KIM I. A case study on eco-friendly wedding
dress made of corn starch fabric( poly lactic acid) [J]. A
Journal of Brand Design Association of Korea, 2017, 15
(4): 29-40.

CAI S'Y, HU G, REN J. Processing, properties and
application of poly lactic acid ( PLA) fiber[ J].
Journal of Biotechnology, 2016, 32(6) : 786-797.
B, PHA 2 2 Ko A2 2190 i e B T H R B 5E
[D]. ZRMI: ZRMIRAE, 2019.

JALIL M A, PARVEZ M S, SIDDIKA A, et al. Charac-

Chinese

terization and spinning performance of pineapple leaf

fibers: an economic and sustainable approach for Bangla-

(34]

[35]

[36]

[37]

[38]

MAHATO N, SHARMA K, SINHA M, et al. Biosorbents,
industrially important chemicals and novel materials from
citrus processing waste as a sustainable and renewable
review [ J ]. Journal of Advanced
Research, 2020(23) . 61-82.

RRATH, B I B 4 T AR SUE A BT 5T
[J]. Bigg54iRk4L, 2012, 40(11) : 32-33, 46.

QU Caixin, ZHAO Lei.

bioresource: a

Study on producing medical
nonwovens made of mulberry fiber[ J]. Shanghai Textile
Science and Technology, 2012, 40(11) : 32-33, 46. (in
Chinese)

LYU D, ZHU M M, JIANG Z C, et al. Green electro-
spun nanofibers and their application in air filtration[ J].
Macromolecular Materials and Engineering, 2018, 303
(12) . 1800336.

I, B, EEE AB R E KR K BN
FHLI]. IRZE2A4, 2021, 6(5) ; 384-389.

SU Jing, YANG Xue, WANG Hongbo. Development and
application of self-healing superhydrophobic materials
[J]. Journal of Clothing Research, 2021, 6 (5): 384-
389. (iin Chinese)

MR, BRI, Wavh, 55 A PR DR IT K
T ALT]. IREE24k, 2021, 6(4) : 283-290.

XIAO Xueliang, CHEN Tianjiao, XIE Yuntao, et al.
Developments and applications of heat-generating fabrics

[J]. Journal of Clothing Research, 2021, 6(4) . 283-
290. (in Chinese) (FriER B R )



