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Nano lifler, genel olarak bir mikrondan daha d¢k¢k -apa sahip olan lifler olarak tanémlanmaktadér. Nano liflerden olukan y¢ksek
y¢zey alanéna sahip ve g°®zenekli y¢zeyler, farklé ©zellikleri sebebiyle pek -ok alanda kullaném olanajéna sahip olmaktadérlar. Bu
makalede, nano liflerin ¢ retim y°ntemleri, ©zellikleri ve kullaném olanaklaré ile ilgili bilgiler verilmektedir.
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Nanofibers are generally referred to fibers with a diameter less than 1 micron. They have different commercial applications due to
their properties such as high surface area and porosity. The production methods, physical properties and different application areas of

these fibers are given in this article.
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LODoODUOQ YH\D GL=HU IR (57 ORMUVQOI-HJ.ELH BHPNXOVDQOOPDNYV
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KHP LODo WDubO\OFEDO HVL\OH \
VLVWHPL RODUDN J|UHY V&%CEJLOUDU QDNODUO X\JXODPDODUOQGD |
UVLWHG/(bQ@tJUJH@HNWQUNOHQOOLNOH
.RQWUROO+ ELU LODo LO
OHQULQ JHOLG \e]H\ DgDQ LL} ‘1@ D@W\HLN HQG«VWULOHULQGH »
EDGND DYDQWDMODU® G OGD RRAFPDOP QB QD NOHUEPHPDONWDG ¢
gUQH-LQ NDSVDPOO® KD &UW& % \_OHFH SRXQLY WL HEOALOPRPSRILW O
LOHUHQ NDSV<OOHPH Lu §/ %%\8 HN UD’@QWVQ]‘@\/Q-“N KLYV RURHW YH G
RODUDN PDGGHOHU GLU L[Eactb L?F? OWEHQWHVE-BRHMWH G YW HUP HN W

VSLQQLQJ HVQDVOQGD YHMU@FFIEDN\Y\D-UCDLU_@IL—QJHUWLUPEFN\DW@ HOWNW W\w Do GIpU H

*HQHOOLNOH HOHNWURVS('IZ q_%f 5" \%Mg&g@@@qmww VHOLFLOLNOHU
ODU YH WDuUuO\OFO SROLP { DUWODUQQGDQ GROD\O
WDGOU DUOuO.(EHQQQl-H)(‘Q gHéé H*\IQYHU/‘G)%U'BQNVPdJFPlQo'Ed]_uoHU 1C

OHU LODo YH WDGO\OFO & LLE%OSBE% AN HCtUoHU NDWDOLWLN QDQR SD
HWNLOHULPH ED+00O RODUDngH L LIO Ui.%oGDLU HUGH\ LOWLUHUHN, NDWDOL]J|U JH!
ROXUWXUDELOPHNWHGLUOHU 2K U NES W@WLDNFDM\DMQBI@@F
oDFONODUGDQ ROXuUDQ LGO@GWLLLNQMQRV@MD@HNLQD\Q@YOMBWLDIJ DHOMROWORGlU*N G|

VDGHFH \+]H\LQH WXWXQPPEWDPEMUIOGQWHIPL LOH HRMNVWIELHBD o MY mMQWDMODU
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.DWDOL]|U*Q PDWHU\DOH
Ees\eN DNWLI \+]H\ POOROW
JHQHNVL] PDWQHOQ RGO K UL
\+]JH\ DODQO RODQ PDWHU
\«]JH\ DODQO DUWWOUOODH

1DQR OLIOHU X]D\ HQG=*V
LOHWNHQ X\JXODPDODUOQ
PDNWDGOUODU 3LH]RHO
HOHNWURVSLQQLQJ \|QW
WHGLUOHU YH PLNUR KDYD Dmme@u@_@qQoN@QL 1DQR WHNQRORMLQLQ |QHP NI

QDWODUO®QGD NX(Q)IQ\D@(DJFE)(DWID)UlQ QDQR OLIOHULQ NXOODQOP DO
PDODU V+UPHNWB®ILQFH }PRR OLIOHUGHQ +UHWLOH®R HIRANDIV VIHNLFEGLU g]lHOO

WOUBDNVV" DQODPOQD JREKTHQNHRR IHULQH EMithIHWRLIEHWLPLQGH QDQI
|IQ HNLQGHQ W- UHWLOH@\QQL@WN‘&M\\“\QBkN ELU vJR\OOYBERPEPSID ELUOLNWH
NDYUDP® EDVLWoH «]HUSORPRE®D 8UR *EL YDV OWRIMAVMRYUG IV ES Ho®H UPHVLQH
EDVOQo X\JXODQDQ ED]O mQJL{'K?WJDVESﬁQWHUDUO 0Q YBHYL FREVIQWXPEHOLUVL] ROD
PLN PDO]HPEDHL}G}HNWULNQM%OH;'U?H)Q IVPH oDUSWREBalPEPRDODUOGQOQ GD J|]
PL Q@O X (P DWVWRID@LMO D QD ELRT HQWXPXQX EX FLVPH MmN DIHUHNEHNWHG LU

vbcb6+06 IDPDQ LVH FLVLP LO
LNLQFL ELU PRPHQWXP GH=LU
OHUPHNWHGLU &LVLP *]JHULOQ(
NXYYHW oDUSDQ YH \DQVO\DQ
W|UHO WRSODPOQD HULW ROP
EX NXYBRWUXOWXVXQGD KDUF
PHNWHGLU

6218d

.$<1%$./%$5
5XGROI 'XUDQHU )LUPDVO 7HMNQRN %+OWHQL 5XGROI
7HFKQLFDO 7H[WLOHV 7HFKQRORJ\ 'HFHPEHU
&RPPOVVORQ 21 7KH (XURSHDQ &RPPXQOWOHV (XURSHDQ &RPPOVVORQ
+HDOWK &RQVXPHU 3URWHRQMHUD® 'OUHFWRUDWH
7HNVWLO YHR®QIHNVL\
+RQJX 7 3KLOON$VDP2Z 07DIHZ OLOOHRRERHDBHIMEOLVKLQJ /LPLWHG &DPEULGJH (QJODQG
KWWS Z72ZZ HVYSLQWHFKQRORJLHV FRP
KWWS Z2ZZ KLOOVLQF QHW
KWWS Z2ZZ NRGRVKL FR MS HQJOLVK QRQZRYHQ KWPO
KWWS HQ ZLNLSHGARYRQJ ZLNL 1RQ

KWWS ZZZ FIGUHYLHZ FRP DUWLFOH SO"VLG PRGH QHVWHG

KWW S VHDUFK"T FDFKH G*G ON,:H - ZZZ OLQNJULQGHU R R/ G D R DE\DAYH_LFEDR SR U
QR ILEHU KO WU JO WU FW FOQN FG

ZZZ FKH YW HGX HOHFWUVSLQQLQJ KWPO

+H -+ 'DQ <4 <X -< $OORPHWULF 6FDOLQIQIQG, QuWHAIIL\ILRQ 0@ -FOXFQOURYV SLQ
1XPHULFDO 6LPXODWLRQV

*UDIH 7 *UDKDP . 3RO\PHULF 1DQRILEHUV DQG QDQRILEHU&: HEV , GWLHIZQOMDMM RI1 1RQ?Z

7HFKQLFDO &RQIHUHQFI$33RIGRWY |IHUBWEEQWD *HRUJLD 6HSWHPEHU
KWWS ZZZ XQO HGX FPUD UHVHDUFK VSLQQLQJBFRQWLQXRXVBILEHUV KWP

6XEELDK 7 %KDW *6 7RFN © :6 3BDPRMFRBDUBP 6 (OHFWURYV SIRXQIQDIORRI1IPVRILEHUV
6FLHQFH 9RO +

)R ). 1DQRILEHU WHEBQR@RWKH *DS EHWZHHQ 1DQR DQG ODFUR :RUOG
/L ' ;LD < (OHFWURVSLQQLQJ RI Q DI DE $GW DBHLHBGY BIQWH Q U DVOR/H 1R
=KDQJ < /LP & 7 5DPDNULVKQD 6 +XDQJ = B5HFHQW GHYHORSMDHQ WQRI BIRK

DSSOLFDWLRQV -RXUQDO RI ODWHULDO 6FLHQFH ODWHULDOV LQ OHGLFLQH 9RO

6KDQPXJDVXQGDUDP 6 *ULVZROG .$ B3UHVWLJILDFRPR & -OMEWQRMSLRQLDUHT
VFDIIROGYV DQG GUXJ GHOLYHU\ VAVWHP , (((

'"HUVFK 5 6WHLQKDUW 0 %RXGULRW 8 + *UHL@QRIUURFHVMQGR RI SRO\PHUV DS
FDWDO\VLVY SKRWRQLFV 3RO\PHUV IRU $GYDQFHG 7THFKQRORJLHV YRO

KWWS ZZZ IW YVOLEQR] BOHSEDONSSGW QD
KWWS ZZZ LVQP RUJ IRUPV 1DQRODQXIDFWXULQJBUHYLHZ SGI
KWWS VWX LQRQX HGX WU aPXVWXQGDJ SLH]JR KWP
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