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Abstract

In this study, Zn/Co/Al Layered Double Hydroxides of different metals using the co-precipitation
hydrothermal reaction method and ZnCoAl-LDHs nanofiber synthesized by in-situ electrospinning. This
experiment is mainly divided into two parts. Firstly, ZnCoAl-LDHs powder was synthesized using the
co-precipitation hydrothermal method with zinc nitrate, aluminum nitrate, and cobalt nitrate in different
molar ratios with the reaction temperature and time were controlled. In the second step, ZnAl-LDHs and
ZnCoAl-LDHs powders were mixed with polyvinyl alcohol in different weight ratios and then mixed at
various times to carry out the electrospinning process. The X-ray diffraction (XRD) was used to identify
the crystal structures to investigate the differences between ZnCoal-LDHs and ZnAl LDHs nanopowders
and fiber structures. The material properties were analyzed by fourier transform infrared (FTIR)
spectrometer. The surface morphology of powder and nanofiber was observed by scanning electron
microscope (SEM). Finally, the influence of different ZnAl-LDHs and ZnCoAl-LDHs metal types and
molar ratio on thermal stability was verified by the thermogravimetric analyzer (TGA). However, the
morphology of ZnAI-LDHs and ZnCoAl-LDHs prepared by electrospinning showed branching fiber
structure by SEM observation. The results show that LDHs can be uniformly dispersed in polymer-
solvent and dispersed into fiber structures by electrospinning to strengthen the stability and improve the

thermal properties.

Keywords: Co-precipitation > Polyvinyl alcohol > Electrospinning > Blending reaction > Zn-Co-Al

Layered Double Hydroxides

* i f’v%‘ DEFTEE ok 30401 AT BRAATE SRATE R | 5L Tel : (03)5593142 # 2119
E-mail : chpeng@must.edu.tw

MATE 4R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 186


mailto:chpeng@must.edu.tw

B RS R F A IR 2 /T Fpeat

- TR hER

A2 1 ZnAl-LDH % w548 > T3 A 455 N kR L MR 0 F o A E
- Hileikgk o T A4 - B EZEDOITEN S A S AR S AN FE{e B
FAkad Fegn a7 FAMHA - LS o b a3 4pPf At
o Flh A AR 0 KA AT A o

1. #-ZnAl-LDH i -k #2 %% = £ Co*™4e » 2 ¢ » £ & ZnCoAl-LDH

2. 12 ZnAI-LDH ¥ ZnCoAl-LDH # * # ¢ #5424 2 84> AERkh i g

SRR L D

(-) THES
1. A4 (Cobaltnitrate » Co(NO3)) » # P i1 o
2. #p4s (Aluminum nitrate » AIINO3)3) » B b1 o
3. m'pidt (Zinc nitrate > Zn(NO3)) > B it 1 o
4. FE (urea » NH2CONH, ) » B 14 o

5 e %f: (Polyvinyl alcohol » PVA) » F P it 1 -

1. % 3)%v ¥ (High-speed centrifuge » UNIVERSAL-320)

2. P73 A% %35 (ELectrospinning Equipment > FES-COL )

3. BEREE I (Micro camera)

4. X k 38tk 47k (X-ray Diffractometer » XRD » Shimadzu LabX XRD-6000 )
5. ## % F ¥ ics (Scanning Electron Microscop * SEM » JSM-6700 )

6. & E 4k ook k¥ ik (Fourier Transform Infrared Spectroscopy ° FTIR)

7. #£ & 47 % (Thermogravimetric Analysisi > TGA > TGA-50)

M ATE SR 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 187



DR P S S R A T e o

(2) Fo%ki 420

1. &= ZnAl-LDHs 2 f Kz 3 it $

|

| AT 2.9747g Zn(NOy)+1 8757¢
~-=-> AI(NO;);+ 15 ml DI water

4, ZnAl-LDHs

P
o
&
2
Z
Q
oo
+
=]
Z
Z
=
@]
s

Y > EERTAM 24h

B

g BB 80°C '
] BRI ¢ over might

B 2.1 ~ ZnAl-LDHs & = & 5k 428

2. &= ZnCoAl-LDHs % f ka3 4

PATE AR 44 %

( 1
&4 ZnCoAl-LDHs A : 0.1487g Zn(NO,), +0.1456g Co(NOy), |
\ Ji-=-> 4+0.1876g AINO,),; +20mL DI water
, ) LB 20mLIM RHER
RABMH [t

. l J
( ] N L HRAERMAI00 mL % B

& B hatk 0 180 °C : B5BI © 6h
. l J y
( N 3 # *&
\ itk I > # © 5000rpm ; BRI : Smin
( : ) AR 80°C

LRRmE - 80

L ¥ork T > ¥R 65 A  overnight
( l N

Ak
N J

B 2.2 ~ ZnCoAl-LDHs & = § 2w 428

% 2 #, Vol. 44, No. 2, Minghsin Journal 188



B RS R F A IR 2 /T Fpeat

3. @# LDHs 4% » PVA 4 & 2 ¥ 55

pEss |- ”@E’é 25kv

Py 358 0 100mm §
I L E B E ©0.010~0.015mL/min |
DA S P BB © 50~55%

(oo ) ) on )[smee)

Bl 2.3 ~ LDHs 43 » PVA & = % /=428

Z >~ BREAG
() % ' 6 PVA 2 % 3 5

AT FTEEAE PVA 2 X S A B2 FER - R MR
AsE FREE A PVAKRR 5 10 wt%pF » 7 EEF B /5353 iz K B o B fedi an

o fRR R o MR TR 25kv o L Efi F 0.010ml/min > 1 iFEESE S S0cm & 7 & o

1 7 I £ 800 6] PVA 2 5 88 A 1

B 3.1 % 14 Pure PVA ~ 7wt% ~ 10wt%%* 15 wt%2z_ PVA fiber +* #i H 3 SRR O
i 5 Pure PVA 2 %5+ 5 20=13.26° ~ 19.50° ~ 40.80° » # & & % (100)(101)(111) 5 B
Twt% ~ 10wt%#2 15 wt%z2. PVA fiber H $£&+ = % 20=19.50° > H &5 5 (101) > % B R 4%

B B RMAT > @8 13.26°% 40.80° 0 F Ak & 0 P H - Hipad B

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 189



S S A e Y XL YT

(101)

o)
~ M ‘ ©
&
=
£ |woo)

— (d) 15 wt% PVA fiber
(c) 10 wt% PVA fiber
— (b) 7 wt% PVA fiber
(a) Pure PVA

@

10 20 30 40 50 60 70 8(
20(degree)

Bl 3.1 2 F&£& 6] PVA & 22 XRD B

2. 2 EE 5 PVA 2 A 47

B 3.2 & Twt% ~ 10wt%% 15wt%2. PVA  #2 > # £ 5 3391em™! ~ 2935cm™ ~
1726cm™ ~ 1644cm™ ~ 1427cm™! ~ 1249cm™ ~ 1092ecm™ ~ 845cm™ i » ¥ g2 17 v PVA 2.
Ao Hz2 BFacd s udR: OOH-C-H-C=0~-C=C~0O-H~C-H~C-OH C-C-> *d

Bl @ ard PVA £ 8484 > H s 485 o

(c) 15% PVA 1249¢m™
— (b) 10% PVA|1644cm™ . 1 C-H
—— (@ 7%PVA | c=ci | W?7C
O-H
3391cm™ -
O-H ' 2935¢m™ 1092cm
C-H . c-o
\ \ 1726cm’ ( )
_ C=0 C
3 . /V\H/LM
bt 845cm’
e c-c
©
= / (b)
2 A
o
|_
ﬂ -
T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 50C

Wave number (cm™)

B 3.2 *# F£& 5] PVA 2 FTIR B

MATE 4R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 190



B RS R F A IR 2 /T Fpeat

(=) *F £/%% #+ LDHs

1. 2 F &% F v LDHs 2 $HA~ 17

J ] 3.3 ¥ L% ZnCoAl-LDHs * ZnAl-LDHs ** # .54 » ¥ % ZnCoAl-LDHs # %
Bi= % 5 20=11.77°+23.60°~34.68°~39.34°+46.80°; ZnAl-LDHs H 45+ i= % 5 20=11.61°-

23.43°~34.52°~39.11° ~ 46.65° » & & & 4 %] 5 (003) ~ (006) ~ (009) ~ (012) ~ (018) o 4 #7

it

% ¥ # 7 ZnCoAl-LDHs % ZnAl-LDHs ¥ 3 LDHs f % > # ZnCoAl-LDHs “# & ¥ 7

ALFHIRG » F) 5 Co?lenhp 3 X2t Zn*) o
(003) —— (b) LDHSs (Zn:Co:Al=1:1:1)
(006) — (@) LDHs (Zn:Al=2:1)
| (009) (012) (018)
(003)
S
8
=
‘@
S (006) (009)
E
10 I 2IO I 3I0 I 4IO I SIO I 6IO I 7I0 I 80

20(degree)
B33 % F £/%%F v LDHs 2 XRD B

2. 2 £/%E F v LDHs 2 #1447

B 3.4 g d ZnCoAl-LDHs 2 3 s 3423cm™'~1627cm™ 22 1360 cm™» # 3423cm”
"% LDHs ¥ & Bk & 3 0 O-H4® > 1627cm™ -k & F éh¥*d Je$> > ¥ 5o LDHs # &k
¢z kA3 0 @ 1360emT 2 £ S NOy K Y A ge+ ¥ 4o ZnCoAl-NO3-LDHs 2 %
#5# ZnAl-LDHs 2 # #c'# % 3423cm™~1636cm™ {e 1360cm™ > 7 4+ 3423cm™ £7 1627cm
Vi ka3 chp il e 3rd> @ 1360cm™ 5 COT K WIA#+ ¥ v 24 5 ZnAl-CO3 -

LDHs » @ @ % 900-400cm™ 2 # ' » P fF F1% M-OH(M=Zn {= A= #: -

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 191



WHEIWAE R L 2 RANRETPTT

—— (b) LDHs (Zn:Co:Al=1:1:1)
— (a) LDHs (Zn:Al=2:1)

-1
1627cm 1360cm™
O-H

\ NO,

3423cm™
O-H

Transmittance(a.u.)

3423cm™
O-H

/

T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wave number (cm™)

B34 % F £/%% f+ LDHs 2 FTIR B

d B 3.5 7 B ¥ 4v ZnAlLLDHs 1 (a) 5 i 6 % 7 4o MRS 0 @ (D)5 K8

% ZnCoAl-LDHs ¥ w3 < A|H k3 ff 4 H ()% % 5 7 L% ZnCoAl-LDHs 5 73

TR -

352k &HEFE 2 4% 3B » (a) 5 LDHs powder(Zn:Al=2:1) ~ (¢)¥(d) 5 LDHs
powder(Zn:Co:Al=1:1:1)
(2) » P &% - LDHs 2 7 5 S g3

1. % F &£ %%{ LDHs 2 2 of 88 %44 17

B 3.6 #7 F £ %% f ' LDHs powder 7 4 F| PVA ¢  $%& #(a)7 *r ZnAl-LDHs

powder(Zn:Al=2:1) ~ ¥ r‘-}(b)i;’]: 4v ZnCoAl-LDHs powder (Zn:Co:Al=1:1:1) °

M ATHE SR 44 % % 2 ¥, Vol. 44, No. 2, Minghsin Journal 192



e I S R S R RN P

B2 19 50 11.84° ~ 23.66° 5 LDHs (003)4(006) &% & » @ 19.74°5 PVA(101) & & - @ 4cH

WEHRERT & BRI

Intensity(a.u.)

|
|

L™

(003)

(006)
(101) \

(003)

OM
WWWW (b)

— (b) 4% ZnCoAl fiber (Zn:Co:Al=1:1:1) 2h
— (a) 4% ZnAl fiber (Zn:Al=2:1) 2h

(009)

10

30 40 50 60 70 80
20(degree)

B3.6 % F £33 F v LDHs 2 # 4 22 XRD @

2. 2l &BEF v LDHs 2 2 kg a4y

B 3.7 &7 > H 4wt% 2 ZnCoAl-LDHs fiber #22 ZnAl-LDHs fiber 4% » PVA ¥ L%

o ¥ ot 5 3423em’! ~ 1382em™ 0 4 O-H~ COY 2 NO; » % 5 LDHs #fci » @

3423cm™ ~ 2940 cm™ ~ 1731em™ #2 1090 cm™ > O-H ~ C-H ~ C=0 ~ C-O % PVA # pc'% >

JE3t 17 5 ZnCoAl-LDHs & ZnAl-LDHs $25 = 7 & = 2 } &' o

Transmittance(a.u.)

—— (b) 4% LDHs@PVA (Zn:Co:Al=1:1:1)
(a) 4% LDHs@PVA (Zn:Al=2:1)
1641cm*
O-H
MM‘%\ 2940cm™ \‘ 1382cm™ 1090cm™
| sa68em®  CH 4| nNo, CO
\ on | 1731cm f\/\m\ /\ /N (®)
N2 T @Nd\mj
1641cm™
O-H
-1
1382cm™ 1090cm
co? co
T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wave number (cm™)

B 3.74wt %7 F £ % f +* LDHs fiber 2. FTIR

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 193



W AR AR R LPFY

3. 2R E& " £/t LDHs 2 7 K SR ais

d B 3.8> 7 -7 b £ £ 5|9 LDHs 43 » PVA # > %6 XRD A 47 3 S48

(@) ~ (b)fr(c) 4 W4 » LDHs 5 4wt% ~ 8wt%fr 12wt% » ¥ L% 17 2. LDHs 8 $# i
bHiE 5 20=11.61°Fc 23.43° > H % (003)40(006)$s & » & o+ 7 3rH 3% » LDHs (4% &
B E  JEF LDHs £ 80 G4 0 B BACHESPEE Y ¥ 0 72 LDHs 7 £

ﬁg e % PVA {4)3 L S W e

— (c) 12% ZnAl fiber (Zn:Al=2:1) 2h
(003) —— (b) 8% ZnAl fiber (Zn:Al=2:1) 2h
— (a) 4% ZnAlfiber (Zn:Al=2:1) 2h

Intensity(a.u.)

10 20 30 40 50 60 70 80
26(degree)

B 3.8 % & & '* ] ZnAl fiber 2. XRD )
B39~ 5% k& E 5] ZnCoAlfiber 22 XRD B » ¥ #v#-% b & £ +* &9 LDHs 4%

» PVA ¢ - i XRD A 478 BH# 1 0 &)~ (b)fr(c)4 B4 » LDHs 3 4wt% -

8wi% e 12wt%> ¥ jL5 17 2. LDHs H ##c s 5 20=11.87°4 23.69°> H % (003)4(006)

6 0 )7 aef 4% 0 LDHs 58254 H B4 0 0t 2 50 F LDHs £ £ 04 b3 4 -
HAFHcSEstiE S, S F %% 0 ALY LDHs 7 £ 3 42" PVA 8.5 B¢ H S i A o

MATE 4R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 194



MR S R s A EH AR L 3R B

(003) ———(0)12% LDHs fiber (Zn:Co:AI=L:1:1)2h
— (b) 8% LDHs fiber (Zn:Co:Al=1:1:1)2h
(006) — (@) 4% LDHs fiber (Zn:Co:Al=1:1:1)2h
‘“f“]',‘...“w‘m'q‘“.w"‘ " ) Hmﬁ(‘:)
3 [003) (oo
P
D W\
g ||
Q
=N MMMW”. o ()
003) B
(006)
(@
T T T T T T
10 20 30 40 50 60 70 80

26(degree)
Bl 3.9 7 £ &+t ] ZnCoAl fiber 2. XRD B]

4, 2 EE W EBE 0 LDHs 2 2 5F Sk as Ao 49

B 3.10 g7 5 -7 B £ & 5)(4 wt% ~ 8 wt% ~ 12 wt%)ZnAl- LDHs 4% » PVA #
2 g % 3590cm™ ~2934cem ~ 1723 em! ~ 1376 ecm™ ~ 1126 em™ > ¥ 4 O-H ~ C-H ~
C=0- CO3 ~ C-O % #pc% » @ ZnAl@PVA(ZnAI=2:1)¥ 7 f2 5| % H #A4E T > & E 7
A IS4 3RAE¥ LDHs £ 2 e i n P BE L 0 B¢ XD § oot
2934cm™ ELPVA 2. C-H $ s - $ ik AR5 SR 2488 > 2 ¢ 4% ZnAI@PVA(Zn':

AlF2:1)E A48 T AR5 -

() 12% LDHS@PVA (Zn:Al=2:1)
—— (b) 8% LDHs@PVA (Zn:Al=2:1)
— () 4% LDHs@PVA (Zn:Al=2:1)
2934cm™ 1641cm™
- 1
1723cm’™ \ 1126cm’
S
8
[
o
c
8
= ) * 1126cm*
£ . -1 1376cm
2 3590Cm” y9340m* 1ehem "ot C0
g O-H C-H 1723cm™ | ¥
\ \ C=0—~
a) 35000 29g4|_?m'1 1641cm™ 1376cm”  1126cm™*
O - 1723cm™ O-H  CO; / C-0
\ \ C=0+=
T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wave number (cm™)

Bl 3.10 # I+ &£ & +* ] ZnAl fiber 2 FTIR B

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 195



HHABA AR F L E R RETRT T

B 3.11 21 -7 £ £ 5)(4 wt% ~ 8 wt% ~ 12 wt%) ZnCoAl- LDHs #% » PVA # >
@ PVA ¢ 2 # i % 3590cm™ ~ 2917 ecm™ ~ 1721 em™ ~ 1385 em™ ¥ 1133 ecm™ » $ & !
O-H~ C-H~ C=0 +NOj ~ C-O % ###c’ » @ ZnAl@PVA(Zn:Al=2:1)7 7 f2 3] % # #4872
Mo kR e LGS SR F LDHs € v e a H R B BT 27 T H T
3% 2917cm-1 . PVA 2. C-H # fcé » & Ppcid s A v pAxg » o ¢

4%ZnCoAl@PVA(Zn:Co:Al=1:1:1)# 48 T M A% 5 -

— (€) 12% LDHs@PVA (Zn:Co:Al=1:1:1)
—— (b) 8% LDHs@PVA (Zn:Co:Al=1:1:1)
(a) 4% LDHs@PVA (Zn:Co:Al=1:1:1)

_|(c) 3590em™ 1637cm™ 1133cm™
S O-H 2917cm™ O-H 13g5cm* €O
: ¢
Q
(8]
g "
£ |(b) 3590cm™ 1637cm
S o- O:H 1
@ 1385cm 4
c NO- 1133cm
lg 3. ,CO
3590cm™* i 16376m
(@ o 291_7cm O-H 1385cm* 11330
CH NO. e
i Y 1721cm* / y &
C=0

T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wave number (cm™)
Bl 3.11 7 = & & +* ] ZnCoAl fiber 2. FTIR ]
5. 2R E® W £4BEF v LDHs 2 2 K ad o &4 47
B 31252 FEF 5] LDHs 4 » PVA H &8 &5 Al > Bl(a~d) s %~ 4wt%
LDHs > Bl ® g% 575 LDHs = # &~ &a? > Bl(b~e) 4% » 8wt% LDHs» T IR ¥P 3%

A Bl(c~DE B> 12wt% LDHs » S € £ v G e > Db BR IR 2 4 24 o

MATE 4R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 196



MR S R s A EH AR L 3R B

B 312 2FEEVHEBEIFE 2420 08 (ac) s 4wt% ~ 8wt% ~ 12wt%LDHs

powder(Zn:Al=2:1) ~ (d-f) 5 4wt% ~ 8wt% ~ 12wt%LDHs powder(Zn:Co:Al=1:1:1)

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 197



FERERER ¥ S R S AR Y R EET oy

B 3.13 % 12wt% LDHs fiber (Zn:Co:Al=1:1:1)4h 2. EDS 4 {7 > 5 d EDS 4 {72 =
et Rizd AP %d 5 CoPrEd L Zn®TH £ KL F BV 2 25 ZnCoAl- LDHs

IR == RAR + i

Bl 3.13 12wt% LDHs fiber (Zn:Co:Al=1:1:1) 4h z_ EDS 4 47
6. PR EKHEFE LDHs 2 2 Kt 8246 447
B 3.14 %77 5 8wt% LDHs fiber # % ¥ %32 FEFRF T2 45 R » LR E TR R
TEMRE M > HY PR L ZnCoAl-LDHs & ZnAl-LDHs » ¥ ¥ 2 Az R P Y » F°

Mo HER T R PER G PP LS B

B 3.14 2 PR Swt% & BEFE v 2. 4 % A% B > (a-c) 5 2h ~ 4h ~ 8h LDHs fiber

(Zn:Al1=2:1) ~ (d-f) 5 2h ~ 4h ~ 8h  LDHs fiber(Zn:Co:Al=1:1:1)

M ATHE SR 44 % % 2 ¥, Vol. 44, No. 2, Minghsin Journal 198



B RS R F A IR 2 /T Fpeat

(z) * F £B% % v LDHs 2 #4834 47

d B 3159 %% @ 2 b &Y 2 ZnAl-CO-LDH 2 ZnCoAl-NO3-LDHs
BEREL AP 5 PR R 50°C-150°C3% A i df £ 5 12 ZnAl-CO3-LDHs ™ * % i »
TR L5 ZnAl-COT-LDHs £ -k A+ & 4tdass » BRKAFHEPEL F 2
ZnCoAl-NO3-LDHs £ k& -k & F & 4§33 » FIp kA F B HMHRE - &7 5414 kA
oo SH R4 2 300°CHF > FIIAHE 04 (8 0 H 24 #3317 5 ZnCoAl-LDHs # 48 %
ﬁ@ﬁmHDm@p&?%&ﬁﬁ%&ﬁ@@bmHDMiﬁﬁbj%ﬁ%iﬁﬁﬂ’

FlpE BIE  HEFIBERT PP G EBFRS -

105

] (a) LDHs (Zn:Al=2:1)
100 4 = = (b) LDHs (Co:Zn:Al=1:1:1)

95

90

85

80

Weight Loss(%)

75

70

65

0 100 200 300 400 500 600 700 800
Temperature(°C)

Bl 3.15 % I £ % f: v* LDHs 2 TGA R
1. 2 P 2 BEF LDHs 2 £ 5584 2h T2 g 2o 47
W 3.16 #om 12 4wt%d e £ B E ot 48~ PVA ¢ e T 0 5 2h JEd BE A
E@oos 2257 Sris i) #48 % ZnAl-LDH 3 396°C» @ ZnCoAl 5 423°C > %% k7 7
£33 F LDHs #2 A 47 & #2248 & LDHs £ 2 R > Bt
PVA i&— # & f2 > 4ot it %73 > 2 o LDHs & X252 8 B8 B 5 ZnCoAl-LDHs > ZnAl-

LDHs -

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 199



WE ISR F L R R AN BRI

100
— (a) 4% LDHs fiber (Zn:Al=2:1) 2h
-~ - o = = (b) 4% LDHs fiber (Co:Zn:Al=1:1:1) 2h

80
S
] 60
[%2]
o
4
=
E=)
2 404

20

T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800

Temperature(°C)
B 3.16 4wt %7 ¢ £ % f +* LDHs fiber 2 TGA B
2. 2k E£E | LDHs 2 A a8 4h T 2 FfE TP A7
B 3.17 o7 %7 B £ £ 5](4 wt% ~ 8 wt% ~ 12 wt%)ZnAl-LDHs 43 » PVA ® 2_#
LAY B - KA L 5 100°C~200°C2 fF » 304 kA FHF PR EF4 540 7
BLZI|LDHs £ £ 4% 3 > TRAREWH N - FERE AT RETHF R F 200°CH
B3 300°C 5 -k =B Z2 2 PVA N> 4 f2-300°C 3 450°CR| Z 28+ 44 > 2 ¢ ZnAl

fiber 3 COTIadg+ » @ 450°Cis 5 PVA % > B 13 -

100
(a) 4% LDHs fiber (Zn:Al=2:1) 4h
- (b) 8% LDHs fiber (Zn:Al=2:1) 4h
+ + +(c) 12% LDHs fiber (Zn:Al=2:1) 4h
80
S
7] 60 -
7]
o
—
=
c
2
(3]
40
= -
20 4 (@
T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 80

Temperature(°C)

B 3.17 # ¢ £ £ +* ] ZnAl fiber 2. TGA &

MATE 4R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 200



ESLE Y R S I E ENER - R PEE

B 3.18 #-% I & £ 5]( 4 wt% ~ 8 wt% ~ 12 wt% ) ZnCoAl- LDHs 43 » PVA ¥ z_#t
T LT 5 - BAE A 5 150°C~235°C2 B » e ko FHFoREf4 5407
FLRT) LDHs € # 11 4%3 » THARSR NS D FEAIEA T R FIR 0§ 200°CH
B 300°C 5 kKA =EFES 2 PVA 3R> 42> 300°CE 450°CH| E rhap+4c4 » 2 ¢

ZnCoAl fiber % NO3I& g+ » @ 450°Ci{s 5 PVA = > %% -

100
e - = (a) 4% LDHs fiber (Zn:Co:Al=1:1:1) 4h
2 = (b) 8% LDHs fiber (Zn:Co:Al=1:1:1) 4h
+ +(c) 12% LDHs fiber (Zn:Co:Al=1:1:1) 4h
80
S
7] 60
]
e}
—
+—
<
° . ) (©
= 40 4 P W
L)
20 (a)
T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800

Temperature(°C)

Bl 3.18 7 k¢ & £+t ] ZnCoAl fiber 2. TGA Bl
3. 7 PP LDHs 3  Baz #4240 47
d B 3192 9% %@ 1 2h~4h 4o 8h @ 2 > #3005 - BEEAIE L L 100°C-
200°C2R 4 -k A 4g% > B 250°C 5 -k A % 2404 2 304 PVA B3 » 350 % - IR R4
5 300°C-450°C » FIEE 45 $c% @ S M@ % 5 CO2 o B i85 450°CH 5 PVA % 2 4

Bod Vs rESFRRTEAREEERT 7 € BT -

M ATE R 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 201



PEREEEFIHS,

100 =
~ > — (a) 8% LDHs fiber (Zn:Al=2:1) 2h
90 - N — = (b) 8% LDHs fiber (Zn:Al=2:1) 4h
* (c) 8% LDHs fiber (Zn:Al=2:1) 8h
80
9 70
73
3
S 60
5
‘S 50 4
=
407 () -
30 - It ()
(@)
20 T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800
Temperature(°C)

B 3.19 8wt % ZnAl fiber

d B 3.20 #x> 11 2h~4hfr8h @

A ¥e% o 3 250°C 5 ok A

FIIEH+ 44 @ S S SE % 5 COzo
2% 19 5 ZnCoAl fiber z. pF ¥ 2 g2 58 H

100

7 FREERT 2 TGA B

B

s B - PAELEYT A 5 100°C-250°C3% 4 -k

% 24cd & 204 PVA f20 #0 F - BB AT 2 5 300°C-435°C

AP

L
Il L

5% 450°C1: 5 PVA 2 2 22 > o ;

v JT’a

R E 7§ PR -

90

80

70

60

Weight Loss(%)

50

40 +

30

—— (@) 8% LDHs fiber(Zn:Co:Al=1:1:1) 2h
— = (b) 8% LDHs fiber(Zn:Co:Al=1:1:1) 4h
* (c) 8% LDHs fiber(Zn:Co:Al=1:1:1) 8h

@ B)©)__

0 100 200

300 400 500 600 700 800

Temperature(°C)

] 3.20 8wt % ZnCoAl fiber &7 B F T 2. TGA B

PATE SR 44 % % 2 ¥, Vol. 44, No. 2, Minghsin Journal 202



&
%3‘ R

B RS R F A IR 2 /T Fpeat

AETHD SRR A E AT £ R B/EERRELE 5 5

@ 5% % = LDHs fiber % 3 o

"2 XRD % 5 ZnAl-LDHs £ § #c3 % & 120 7 4 7 PVA (2 LB 31 & 5 (003)(006)
w J‘r’/’]\ég LDHs & % 1 »}; ”L’f?ﬁ ) 4 [EERE L

72 SEM # 4 & 255 ZnAl-LDHs 5 + 36k 34k %45 ¢ ZnCoAl-LDHs 3 ¥
AR B B h i Jptc 1 PVA s g% » LDHs fiber '# % 8 3K o

12 TGA 4 47 &8 71 © §) ZnAl-LDHs #1482 it - IS8T &2k A 5 & 4G
Kok T HErE R SHERT AL BHEHBE > FCo &K L ZnAl-
LDHs 2 i » fF s 22 g it -

U E RG] (4wt% ~ SWi% » 12wt%) LDHs 48 » PVA ¢ » gt ¢ jg_TGA A
R B - PRI AEF LR G 4 0 THEARE R 0 59 FTIR 87 -
3 I (COT ~ NO3)MEF LDHs & 800 8 4e d 5 4c o JF 00 R 5 - FEE R
T4 THEOPVAY chC-HR ¢ B84 4 LDHs € 81 H 40 > ik
BEBRBoAA L FRAREEERTZ ¢ FRE UL FH G AwWt%

LDHs fiber #1 42 @ 4 & & -

M ATE SR 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 203



S S A e Y XL YT

-
1

N

o

¥

[1] B. Djebarri, D. Gonzalez(2014), “Promoting effect of Ce and Mg cations in Ni/Al
catalysts prepared from hydrotalcites for the dry reforming of methane.”, Reac Kinet
Mech Cat,Vol. 111, Pages 259-275.

[2] %+ 25 (2015) » e = fee - FRfa/dddr R RS 5 P 2 X A7 A MR BB BT
Frov @B g phEp g g ks BdR o

[3] A A E (2018) “&¥edrdr R if £ 2 HAF M enE = 2 Lidit i £ & 23l ~ &>
HHE & HLwm~ o

[4] B. Nagendra, C. V. S. Rosely, A. Leuteritz, U. Reuter, E. B. Gowd, (2017),
“Polypropylene/Layered Double Hydroxide Nanocomposites: Influence of LDH
Intralayer Metal Constituents on the Properties of Polypropylene.”, ACS OMEGA,Vol.
2, Pages 1-362 -

[5] £ 7 ¢ 012y M#FL L2 WE 2 RPH% FAMRA N R LTI TERT S B
LR LA R LT LR

[6] N. Bhardwaj, S. C. Kundu(2010), “Electrospinning : A fascinating fiber fabrication
technique.” Biotechnology Advances ,Vol. 28, Pages 325-347.

[7]1 D. Li, Y. Xia(,2004), “Electrospinning of Nanofibers : Reinventing the Wheel 7 7,
Advanced Materials,Vol. 16,Pages 1143-1230.

[8] W. D. Callister, D. G. Rethwisch (2016),“Materials Science and Engineerimg”, % = B]

[9] ## 3250 (2013) W FE T W H W R kv /R e FEER NS EAF E W RS 2T
FaufHE-~ g P FE T Lo ALK -

[10] "2 (2014) 32 i@y Ko /AU 3 T AR R E O PR L
Py ot f#FHEAF 5 B3L5F L LB o

[11] C. C. Demerlis, D. R. Schoneker( 2003), “Review of the oral toxicity of polyvinyl
alcohol (PVA)”, Food and Chemical Toxicology,Vol. 41, Pages 319-446.

[12] J. Tronto, A. C. Bordonal, Z. Naal, J. B. Valim (2013), “Conducting
Polymers/Layered Double Hydroxide IntercalatedNanocomposites.”, Materials Science.

[13] J. He(2005), “Preparation of Layered Double Hydroxides” , Structure and

FTE 4 44 % % 2 #p, Vol. 44, No. 2, Minghsin Journal 204

PR



B RS R F A IR 2 /T Fpeat

Bonding,Vol. 119, Pages 89-119.

[14] M. Ogawa, S. Asai(2000), “Hydrothermal Synthesis of Layered Double Hydroxide-
Deoxycholate Intercalation Compounds” Chem. Mater. ,Vol. 12, Pages 3237-3526.

[15] Z. P. Xu, G. Stevenson, C. Lu, G. Lu, F. Perry.,Bartlett, P. Gray(2006), “Stable
Suspension ofLayered Double Hydroxide Nanoparticles in Aqueous Solution”, J. Am.
Chem. Soc. ,Vol. 128, Pages 2-380.

[16] J. S. Valente(2009), “Method for Large-Scale Production of Multimetallic Layered
Double Hydroxides : Formation Mechanism Discernment ”’, Chemistry of Materials, Vol.
21, Pages 5695-5898.

[17] B F4Q013)> 2 H 7 A f2cnB " - " fiqa? 7 €7 2 2-7 A-13--f
Foz & B Fa/ AR LT CF 2 A KA AR P LA S RS LTRSS
AL~ .

[18] K. L. Erickson(2005), “A study of structural memory effects in synthetic hydrotalcites
using environmental SEM”, Materials Letters,Vol. 59, Pages 226-229.

[19] O.J. Min, H. S. Ho, C. J. Ho(2002), “The effect of synthetic conditions on tailoring
the size of hydrotalcite particles. ”, Solid State Ionics,Vol. 151, Pages 285-291.

[20] L. Feng, D. Xue(2005), “Applications of Layered Double Hydroxides”, Layered
Double Hydroxides, Vol. 119, Pages 193-223.

[21] %= %<k > TR E(2012) > Ffeif it T A E 424 ZnAl-LDHs 0§ = &2 £
B fE@a < F83F 5 Vol. 34> NO. 1.

[22] Y. Yang(2019), “Urchin-like hierarchical CoZnAl-LDH/RGO/g-C3N4 hybrid as a Z-
scheme photocatalyst for efficient and selective CO2 reduction. ”, Applied Catalysis B :
Environmental, Vol. 255.

[23] ¥ @ =(2019) > "Bt R NAF E R PP SREFHAY o PATER A E
EL SRR ARE o ALk .

M ATE SR 44 X % 2 ¥, Vol. 44, No. 2, Minghsin Journal 205



