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" HDUFR@DJI XHV DG | UHGVR WH $5&
SHVHDUFK +XE | RUG P DWY HWDHY

/D SGDVKUH VR Z UM RQ DQRWHU\ HDUR

SURJ W DVINH $5& +XE | RUGP DWW HWDHY
7KH Z KRBIWDP FROAEXWG VR WH \KFFHWR WH
+XE DQG, Z RXG @H VR FRYHRP H KL KO KW

3FTFBD 1PHFTT BCE 5BOMBUPO— 6L QLIFDQN
SURJ UAWKDVEHHQP DGH IQGHYHBSIQ) Q7
FROWQ) VDQG WH GHYHBSP HOAR QHZ QUMILIEDWRQ
IGKEEMRY SHVFDFK [P 7KHPH  BIGE) 3WR

) IDQN& DR DQG 3WR . DMYQO XP IR 1Q
FRMQPWRQZ W 7KHPH  BGE\ $ 3WR +DQIZH.
+X KDYH WMMG VHYHUDGFRDWO VIQ\RO \MMGEHV I RU
UHBDVH SURSHWAN 7KHVH MGV WAMMG \HYHIDO
QLI HHQNFOWHVR FROWQ VDQG GHP ROMIDWG
WDWD FRP SRXQG (DP HG3&/  H KIEIWH FHBIQV
SURSHWAVIQVEZ 1) XWD BHBDVH 7KH +XE IV(RZ
SOQIQ) RRSWPMH3&/  FROWQ)VSURSHWAV

LOYHVA DWW P DQA DRG] XSVFDG! SURFHWHY DQG
SHURWP | HT WD

3WR 8\VD: LNV UMDUIKIRP 7KHPH 1O
GHYHBSIQ) QHZ QWILIEDWRQ DQG XUHDH ICKIEMRY
KDV\KRZ QWDVIKH QUWILIEDWRQICKIELMRUO 37

H] KIELWW \XSHURUDPWAW R WH FRP P HIFIDO

QW IFDWRQLGKIEMRU 0 3 IQVHYHIDCH XVADIDQ
RO TR H SBUH WH SRMELDNV R IQEXVAIDABMHO
\FD®! XS R 0 37 SIRGXFURQ D +XE GHBU DUWRQ
IFOAQ) 3WR : LGB 3UR +HBIQEX\MU UVFDUFKHY
+XE P DQDIHUDQG,3) LQGXVAY SDUZHY YMWG D

P DIRUS KIGHVH P DQXI DRMUHUR XUWDVH DQG

QW IFDWRQLGKIEMRY : X HLORIHGFHV 7KLV YMW
DQG GVFXWIRQYGHP ROMDWG \WDW X HL
QRVFLHQFHV KDV WH FDSDELDN VR \FD®I XS 0 37
SURGXFURQ & RP SDUMRQR SIRGFFWRQSUFH R

0 37 DJ DIQW\FRP P HIFID® DYDIDE®!' 0 3

GHP RQMDWIG WDV 37 SURGXFUWRQ FRWAYKLI KHU
WDQ' 0 3 DVWMY W H 7KLY YMWBURVGHG D EDWY
IRURQIRQ) GMVFXWIRQ/RQFRAH | HAWYH \FDBI XS
R 037 ZKEK IVFXUHQM® EHQ) WMMG Q1 HT
WD®IRUHIEDR 7KHPH GGE $ 3R 6KX. HH
5D\PRQG /DP  KDVHWEBEQKHG WH H SHUP HQEIO

G-I QI RUINHG WD DQG FRP SIGIG D GOWEDWH
R HXDFHGH I IFHHEA THWDYHMR DWHW WHU
HILEDR

7KH +XE DZ DWEHG [Q6WWDW IF ) XQAQ
VR D YHY SURP MQJ SIRWFWBIGE ' U& O\

AN LOYHWAI DWW @ QWM | RWIHG (ﬁu ‘

DvD EDMVIRURU DQF HWDAHUS

7K
UHVHDUFK KDV SURYIGHG YHU S RQ ‘
e @
NHQE
~ @ o @

XVHR @ QWM JIDQGV\R P
HP WIRQVDQG RGRXUI
QDCAMRQWH J
WH @ QWM WS
| HWDAHUS

3UR %@ DBRD
GHYHBSIQ) DQ
FDH |

FRP P HFF

ZRNQ) \WRZ
FRP P HIFIDCS

\IXJ DUFDCH QXA DV

$ZDEVDEG* IDQM TR
HQJ DU HP HQW+XE P HP EHWY
SDWNFISDWG LQ QP HIRXVFRQ
Z RINKRSV $ FRXSBIR KLJK(D]KWIQ:(XG-H‘
+XE RJDQVHG ,QMIDIRDEB\ P SRP RQ
$GDFIQ * UHHQ$ I UEXTMUH DG WH ) HWDHU
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YR\ P SRMD IGFOIGHG BDAQ) UVHDUFKHY DQG
LQEXV SDUHUSUAHQEAMRQ/RQNH. IMKHVR
\XWEICDE®! DI UEXGMUH DQG | XUWHUBMDUFK 1Q
GHYHBSIQ) QRYHO HWDHY DQG KRZ WNVHDUFKHY
DQG QG FDQFRMERDW VR | XUKHUWHH
JRDY ) XUKHUGHVIA® DU SURYIGHG [QWH

QHZ VOMWMUXQGHUE YHQM- L KO KNS

| FX G/CEXH QS[ FT BCE N BRSBS.DWT — 7KH
+XE FROAXHV IW\KFFHWIQDWDAWY GHZ P DIRU
IXQEQ) | XUWHUGHVFUEHG XQGEHUS$Z DUBVDQG
* IDQM 6RP HKIKW KWIGFOGH ' U( PP D/IDQIV
DZDGR D . * DIQVSHVHDUK DQG
" HYHBSP HQAS RSRIDWRQ5HVHDUFK ) HIBZ \KIS \R
DWHW QURI HQ P DQDJ HP HQAQ WH $ XVADIDQ
JWDIQVIQEMY 3R -IP +HDQG$ 3WR 6KX. HH
5D\PRQG /DP Z HH WFHQM® DZ DEHG' MWRYHY
3URVIFWI URP \WWH $ XVADIDQ 5HVHDUFK & RXGFICR

. DG . WASHAWHD 3WR +HVUHMDEK
Z |@QHWAI DW \WH P HFKDQMWP R DP P RQD
R{IGMQ) EDAMUD IQQWRIHQR FA) ZKIBI$ 3WR
/ DP sV UMHDUFK Z L@QMI DM UHP RM \VHQUQY
P DFKIGH ®DWIQ) DQG P RGHAY \R DEYDGFH RXU
XQEHWEQEQ) R DP P RQD HP MIRQ/I URP
\IXJ DUFDQH VR KHS P [MJ DM DI DIQXMDP P RQD
SROMRQ

,QDCAMRQR J IDQN VHYHUDOHXE UMVHDUFKHWY
DFURW D@FDUHHUWEN HV'Z HIH VKFFHW XCZ W

DZ DBV DQG DSSRQR HQVVR HWWHP HG VFLHQWIE
RUDQVDWRYY 7KVIGFOGHV3WR -IP +H ZKRZ DV
DSSRIQMG) HBZ R 6RG5FIHFH $XVADID DQG,
Z DVKRQRXUHG \R EH DSSROMG D ) HBZ R \WH
$XVADIDQ$FDGP\ R 6FIHGFH DQG EHQY

DZ DUGHG WH QMIDWRDO) HW) HU
$WRFIDWRQ 1RP DQYRDXJ $Z DG IRU
RAMBQEQ) FRONEXWRQ/\R WH I HT 3UR & DR
Z DVHBPWG DVD ) HIZ R WH $ XVADIDQ
$FDGP\ R HFKQR®J IFDGB FIHFHVDQG

(QIGHHUY DQG QP HG D KL KO® IDQNHG
VFKROU E\ 6FKRDU* 36 WFRIQUQ) KIV\FKROW®
Z RINIQWH\RS \FKROW/ Z ROZ IGH

$ 3WR +X 3WR +HDQG P\ \VHD Z HH DARXFHG
LQWH & OUYDWM KL K® FIWG UH-DUFKHY
QANZ KIEK LGHQNIHV UNVFDFKHY IQWH RS B\
FVIMRQ/IQWH | HT 1 XP HIRXV RWHUDZ DIGV\R
+XE UHVHDUFKHY DUH QAMG 1Q~$Z DUBVDQG

* LDQM VHPRRQ

7KH +XE DOR FROMXHV\R SXEQK IW UMD 1O
P DRUOMIDMRIDOIRXIDY 5HEHQM XE .
SXECFDWRO/DUH QMG EHBZ DQG

WHRXBK WMGHONDQG'S

| HDWUH SURP IGHO® IO SXE C
RXIDYIQWH [ 1HT 7K

Q
ccoag®
DELRW DO 7NPWLf‘vULDQJ | PS (
GHYHBSP HOAR QHZ | FR%DQG‘
s a @

IHQAAV

XUHDVH ICKIEMRY ez
LQMIDRWRQY Z W
HP DMRQV I URP L
Ll
SROHHV\XFK (1 ¥
FRWR

IDPHY )
“SHAHQM

0 DK 7KIVIVD P DA
S5RAVVHUDV\KHHP ED
DQGWHRPIQ WH$5& J
[P SURYH I XQAQ) | RUIXQEDP
WDQUOMRQR GAVFRYHIHVIQR IP S
: HFRQ UDWWOW 8 W RQ KHUNXFFHW DQG
VI QUIEDQAHZ BRBH 3UR 8W: L@ KHDG R RXU
TKHPH ZDVDSSROQMGDVWH+HDGR WH
6FKRR(R & KHP MY 8 QYHWW R 0 HERXUH

UH GRWY KHUUHVHDUFK GDGHIKIS -
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© HZ HH | RWYCDW R BHFOMWH | . UDDN 3URI WDP
0 DQDJ HUDVW HWDAHUS XVADID DQG' U UMD
0 DWH 0 DQDIHUBXWIACDE®! & UIRSSIQ)

6\ \IMP \VDVKMH * UDIQV5HVHDUFK DQG

' HYHBSP HOAR RSRIDWRQ R WH +XE 6 FLHQMNIE
DQG QG $GVRY &RPPIWWH 6,$&

QDCAMRY' UZKX\KDUL : IMMQIKH DQHDU®
FDUHHUBMADUFKHU ( &5 LQWH 6FKRRCR
$JUFXOMUB ) RRG DQG ( FRUWP 6FIHFHV MRIGHG
WH 6,$& DVDQ( &5 UHSUNVHQEMYH 6,$& SO\VD
SYREORG! LQSIRIAQ) IQGEHSHQGHQAMHDUFK
DQG LQGXAV DGYEH VR KHS WH +XE 1Q
SWRIUAMQ) W UNVHDUFK \RZ DGV

FRP P HIFIDODWRQ : HWDQNIRWP HUP HPEHY ' U
-DP HV. IDKHDQG' U-HWH %-D\VB\ | RUWHU
FROAEXWRQ/\R WH 6,$&

,QDCAMRQR WHH KL KT KW Z H FRQ) IDVWWOW
DORXUUVHDUFKHWY Z KR KDYH HP EDUNHG RQQHZ
FDUHHUSDWY DQG WYGHQV Z KR KDYH J IDGXDMG
RYHUWH FRXWH R WIV\ HDU

( PXH X BE —( QMUY QR WH QWY HDUR
WH +XE , DP NHHQWR FDSMIQH RQRXUVHDUFK
ILQEQIVDQG Z RINZ W RXUWDP DG LQGXWAY
SDWZHY\R | REXV RQWDQUOMRQDQG

FRP P HFIDQIQ) \RP HR RXURHOIQEQIVDQG
SURGXPW\R DFKIHYH WDAP SDFW,

Z KROKHDUMGED WDQNRXUZ KRBIWDP - SDWZHWY
DQG WKSSRWMY IQWHUSDWIRQ FRP P W? HQADQG
FROAEXWRQY/VR EHGH IMDJ UEXGMUH \WH

HMURQP HADQG \RFLEW ‘ ‘ 3

KRXYMFHHDO
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YBUF 1VCNIT FE
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7KH +XEV FRP P W HQMR DGYDFIQ) \KWBAQDEG
DJUEXOMW DQG LQCRYDWH | HWDHU VROMRQ/ KDV
EHHQ WFRIQWHG WURXIK QP HIRXV DZ DBV WLV
SDWA HDUDQG Z H DUH GHD KWMG \R FHBEDW \WH
RAMBQAQ) DFKIHVHPHQV R RXU+XE PHPEHY
YURP  HDW® FDUHU UWHDUFKHY WHPH GDGHY
DQG QB SDUHY DQG | RP I[QAMGXDOKRRAY
R WDP UHFRIQUWRQY WHH DZ DBV UH BPWWH
H FH®IQFH DQG [P SDFWR RUBMADUFK DFURW DO
WHP HVDQG BIYHY

2 VFFOIMCE %-QB3IN FQU PG 1SN B

*CEVIWRFT %™ 4VHBS 3FTFBI
" VIUBMB 43"
1PPHFNSIFO " 19HAIV, FF-BN 19°G) FMO

AVUFS %S#BPCBP 1BO %S. FJ#BJ

3WR ' HD&KHQDQG KIVWDP 1URP WH 8 QYHWAW R

0 HERXWH KDYH \HFEXUHG P RUH WDQ P I@RQ
IRU D IRU\HDU SIRWFW IX® IXQGHG B\

4 XHHQOQGV ' HSDURHQVR 3UPDY ,QGXAVAIHY
'3, 7KV SWRWW ZIO® EH GHOHWG 1Q
FRIDERIDARQ Z W ,GFIMFE 3R] HWDHY WH ' 3,

DQG 6XI DUSHWDUK $XVADID $QQHG Z W WH
GHSDWR HQAY 3URSHU VADMI\ WLV SURVIFW
Z1OH SBW KRZ GXDOICKEEMRU ', |HWDHY FDQ
IPSIRYH SIRGFWW B\ UHGFQ) WH ICBXWR

| HWDHY Z KIB! DFKIEMQ) SURGXPWRQ 7KH SURWFW
ZIOTXDQN QUWRIHQ ®W SDWZD\V XMQ 1

DQG HYDODM WH HIHFW R ', THWDHY RQ
QURIHQ WFRHY DQG HP IWRQYY  WZ L@ | XWHU
P XOW QUWR] HQ BWHV XQGHUGLI HBHQMFHDURY
IGHQMIHG LQVXI DUFDGH %0 3

/HDQPRWM EMD 6: * O

' FNRX  FG 4APIMADFCOF " VTUEBNB

19PGHN ) F

3R -IP +HZDVPDGH D )H®Z R 6RO6FIHFH
$XVADID 1RUKY RAMBQEQ FROUEXWRQ \R WH
DGYDGFHP HQAR \ROWIHGFH Z W D IRFXVRQ\RO
PIFUREIDO HFRBJ\ DG SIRFHWHV R QUWRIHQ

AF@Y DG QAHQAP DQDI HP HOQMRUP R WDQ
\HDW/

" 3% UDPVWS 19PK-DI

' 1PGAIV, FF-BN 19GkN ) F
&RQYIDWOMRYY \R \ER QHZ $5& ' DMFRYHU
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FROMEMRQWR\RQL 2 HP MR
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R WH $XVADIDQ$FDGP\ R 6FIHFH 3R &KHQ
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&RQ IDWOMRYY R 3R ) DN &DXAR RQ EHQ
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HKQRBIIEDGBBFHFHY (@ IGHHUY) DVZ HO
DV @QPHG D +UKO 5DQHG 6FKRDU B\
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DZ DUEHG 7KH $XVADIDQ 6 RFIEW | RUO IEURELRBI\ V
-$60 P 3MEAG $ZDG 7KH 3MBG $Z DG
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ZKR KDYH P DGH \J QLIEDQAVFRQAUEXWRQY R \WH
IIHG R PIEWREIRBI\ DV ZHODV WRH Z KR KDYH
DPAYHD KSSRWMG DQG FRQAUEX\MG VR WH EURDGHU
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https://www.youtube.com/watch?v=j-KVnAmgjfE
https://chemical.eng.unimelb.edu.au/nano/news
https://chemical.eng.unimelb.edu.au/nano/news
https://chemical.eng.unimelb.edu.au/nano/news
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https://pursuit.unimelb.edu.au/articles/degradable-bioplastics-offer-a-smart-solution-to-nitrogen-pollution?in_c=articlelistingblock



https://scholar.google.com/citations?user=8oKWUw0AAAAJ&hl=en
https://scholar.google.com/citations?user=8oKWUw0AAAAJ&hl=en






https://www.linkedin.com/in/zahra-islam-349093122
https://www.linkedin.com/in/zahra-islam-349093122
https://www.linkedin.com/in/zahra-islam-349093122



https://www.linkedin.com/in/pongsathorn-sukdanont-013725172



http://www.linkedin.com/in/claire-lewis-588831229
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