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Abstract

lonic conductivity polymer electrolyte film based on epoxidized deproteinized natural rubber (EDPNR) and
lithium salt lithium triflate (LiCF3SOs) were prepared by solution casting technique. The EDPNR was
prepared from deproteinized natural rubber latex (DNR) epoxidized in the latex stage with fresh peracetic
acid 33%, which was deproteinized by incubation of the latex with 0,1 wt% urea and 1 wt% surfactant. The
ionic conductivity of EDPNR mixed with lithium salt was investigated through impedance analysis. The
results show that the conductivity of EDPNR/ LiCFsSOs mixture was dependent on LiCF3SOs salt
concentration and amount of epoxy group. The highest ionic conductivity at room temperature obtained is
1,71 x 10° S.cm’? at 35 wt% LiCF3SOs and 45 mol% epoxy groups. Fourier transform infrared spectroscopy
(FTIR) spectra showed evidence of complexation between EDPNR and LiCF3SOs. Glass transition
temperature, Tg displayed an increasing trend in which are the increase in salt concentration and the
increase in epoxy group concentration.

Keywords: Epoxidized deproteinized natural rubber, ionic conductivity polymer electrolyte.
Tém tat

Mang dién phén polyme dan ion trén co s& cao su tw nhién loai protein epoxy héa (EDPNR) va muéi triflat
(LlCFsSOs) duoc ché tao bdng phuwong phéap tao mang dung dich. Cao su tw nhién loai prote/n (DPNR) thu
duwoc bang cach U ma cao su tw nhién (NR) voi 0,1% khoi lwong ure va 1% khéi /wong chét hoat déng bé
mat. Sau do, str dung axit peraxetlc méi diéu ché 33% epoxy héa DPNR tao ra san pham EDPNR. b6 dan
ion ctia EDPNR trén véi mudi lithium dwoc danh gla bang phwo'ng phap tong tré dién hoa, két qua cho thay
d6 dén ion cia EDPNR/LICF3SOs phu thudc vao néng dé mudi va ham lwong nhém epoxy. Gia tri do dan
ion cao nhét do tai nhiét d6 phong 6=1,71 x 10° S.cm tai 35% khéi lwong LiCF3SOs va 45% mol nhém
epoxy. Phé FT-IR cho thdy c6 xay ra qua trinh tao phtrc gitta EDPNR va LiCF3SOs. Nhigt do hoa thay tinh
ctia EDPNR/LICF3SOs téng theo néng dé muédi va ham luong nhém epoxy.

T khoéa: Epoxidized deproteinized natural rubber, ion conductivity polymer electrolyte.

c6 do bén co 1y tot va d¢ dan hoi cao nén co6 thé che

Mang di¢n phn polyme d&n fon dang duoc tap tao thanh cac kich thuéc va hinh dang mong muon

trung nghién ctru nhiéu do tiém ning ung dung trong
cac thiét bi di€n hoa nhu pin, siéu ty dién va cac thiét
bi dién hoéa khac. Khi ung dung vao ché tao pin
lithium, mang dién phan polyme c¢é wu diém hon so
voi chat dién phan long la khong bi r6 ri va khong co
van d& vé chay nd. Str dung mang dién phan polyme
dan ion khong can phai c6 mot 16p mang phan cach.
Mang dién phan polyme vira c¢6 tic dung dan ion vira
¢6 nhiém vy lam mang phan cach giira cac dién cuc
trong pin lithium. Hon nita, mang dién phan polyme
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ma van dam bao tinh chét co hoc ctia mang. Nhuoc
diém chinh cta chét dién phan polyme 1a c6 d§ dan
thap hon chét dién phan long [1]. Chét dién phan
polyme 1y tudng nhat phai c6 do dan ion ctia chat
long va d6 6n dinh co hoc ctia chat ran.

Nhiing nghién ctru déu tién vé& chét dién phan
polyme chu trén co s polyethylene oxide (PEO) két
hop v6i cac mudi lithium vo co khac nhau. Tuy
nhién, chét dién phan trén co s& vat liéu nén PEO c6
d6 dan thip khoang 107 to 106 S cm™ & nhiét do
phong nén han ché kha niang tng dung thuc té.
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Nhirng han ché cua chét dién phan trén co s6 PEO da
dugc cac nha nghién ctru khic phuc bang cach st
dung cac polyme nén c6 chira cac nhom phan cuc
khac nhu polyacrylonitril (PAN) [2], PMMA [3], aé
nghién ctru sir dung 1am vat liéu nén trong chét dién
phan.

Trong nhitng nim gan day, cac polyme ty nhién
nhu chitosan [4], tinh bot [5] va cao su tu nhién [6]
sau khi bién tinh ciing dd dugc nghién ctru nhidu do
polyme tuy nhién than thién moi truong, khong ddc
hai, sdn c6, gia thanh thip. Cao su ty nhién epoxy héa
(ENR) 12 mét polyme co cAu triic vo dinh hinh, nhiét
d6 hoa thuy tinh (7g) thap va c6 do dan hdi tét. Trong
céu tric polyme co chira cac nhom epoxy 1a nhom
phin cuc ¢6 kha ndng tao phirc véi céc ion Li* nén
phu hop dé lam polyme nén trong mang dién phan.
Tuy nhién qua cic nghién ctru trudc day da ché tao
mang polyme dién phan tr ENR thuong mai
(ENRS50) nhan thay d6 dan tang tuyén tinh theo ham
luong mudi [7] didu nay xay ra khi mang bi hip thu
nudce [8]. Hién tuong nude bi hap thu vao mang dién
phan ENR c6 thé cho rang do ENR c¢6 chira lugng
protein hon 2%, chat nay hip thu nudc nén gy ra
hién tugng ting do6 dan don diéu theo ham luong
mubi. Tai Viét Nam, cao su ty nhién (NR) 1a ngudn
nguyén liu co ¥ nghia kinh té va k¥ thuat quan trong.
Tuy nhién, so v6i cac nudc khac trong khu vyc, trinh
dd cong nghé ché bién cao su nudc ta con lac hau,
trang thiét bi nghéo nan, khong dong bg, vi vy ching
loai cac mat hang cao su con it, don diéu va phén 16n
cac loai cao su ky thuat van phai nhap khau trong khi
nhu ciu st dung trong cdc nganh cong nghiép san
xudt 1a rt 16n. St dung cao su thién nhién dé tong
hop mang dién phén c6 nhiéu vu diém nhu: - gia thanh
thap, do dan hoi ctia vat lidu polyme cao dan t61 kha
nang tiép xuc giita vat liéu voi cac dién cuc tot, than
thién moi treong. Trong nghién ctru nay, st dung cao
su ty nhién ¢ Viét Nam, loai bo protein trude khi tién
hanh qua trinh epoxy hoa dé tao ra cac san phim cao
su tu nhién loai protein epoxy hda. Sau d6 nghién cuu
ché tao mang dién phén trén co s¢ EDPNR c6 ham
lugng nhém epoxy khac nhau két hop mudi
LiCF3SO0:s.

2. Thye nghiém
2.1. Chudn bi méu

Mu cao su thuong mai cia Céng ty TNHH
MTV Cao su Dau Tiéng, Tap doan Cong nghiép Cao
su Viét Nam, dugc sir dung trong nghién ciru 1a mu
cao su c6 ham lugng ammoniac cao (High Ammoniac
Natural Rubber - HANR). Qua trinh loai protein tur
cao su duogc thyuc hién bé'mg cach i mu cao su ¢6 ham
luong ran (DRC) 30% khéi luong véi 0,1% khbi
lugng ure (Nacalai Tesque-Nhat Ban) va 1% khoi
luong sodium dodecyl sulfate (SDS) trong 60 phut
sau d6 tién hanh quay ly tdm. Phan ran thu dugc hoa
vao trong dung dich SDS 1% khéi lugng va dugc rira
3 lan bang cach quay ly tim. DPNR (DRC 10% khdi
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luong) duoc diéu chinh pH=5-6 bang axit axetic, lam
lanh & 10°C, sau d6 tién hanh qua trinh epoxy hoa mi
DPNR véi axit peraxetic 33% & cac thé tich khac
nhau (20 mL, 30 mL, 40 mL, 50 mL, 60 mL) trong 3
gio ¢ nhiét d6 10 °C tao ra mi EDPNR. Sau khi hoan
thanh phan tng, pH dugc didu chinh vé 7,1 bang
NaHCOj; va mi EDPNR dugc dong tu lai béng cach
thém CH3OH. Sau d6, san phdm dugc rira nhiéu lan
bang nudc va sy kho tai nhiét do phong trong diéu
kién chan khong. San phém EDPNR tao thanh duoc
hoa tan trong tetrahydrofuran THF trong 24 gid, sau
d6 phan tin mubi LiCF3SOs 99% (Aldrich) vao hdn
hop nay va tiép tuc khudy trong khoang 72 gio. Hon
hop dong nhat dugc rét vao dia petri di dugc dinh
bang dinh polytetrafloetylen va lam kho chdm dé tao
thanh mang & nhiét do phong. Mang nay tiép tuc
dugc 1am kho thém trong ti sdy chan khong trong 48
gid & nhiét d6 40 °C dé loai bo hét cac phan dung moi
con sot lai trong mang. San phdm mang dién phan
polyme tao thanh dugc luu giit trong binh cach am.

2.2. Cac phwong phdp phdan tich

Ham luong nito tdng duoc x4c dinh béng
phuong phap Kjeldahl (ISO 1656: 1996) va ham
lugng epoxy duoc xac dinh bang phuong phap phan
tich FTIR. T phd FTIR, ty 1¢ hap thu tuong dbi dugc
tinh toan theo cong thire [9]:

Ar=a 870/((a_835+a_870)) (N

trong d6: a_870 1a do hép thu tai sfS song 870 qm'l do
nhom epoxy va a 835 1a d hap thu tai sO song
835 cm™! do nhém C=C ctia cis-1,4 polyisopren.

Sau d6, ham lugng nhom epoxy trong EDPNR
dugc tinh toan bang cach s dung dudong chuin Ar
[9]. St dung phuong phap phan tich nhiét DSC dé
xac dinh nhi¢t d6 hoa thuy tinh cia DPNR, EDPNR
va cac mang dién phan polyme trén co s6 EDPNR.
Cac miu dugc do trén may Seiko Instrument DSC
220 C, gia nhiét tir -100 C dén 100 C vdi toc do gia
nhiét 10 C/phut. Po dan ctia mang dién phan dugc
xéc dinh tir gié tri dién tr6 thu duoc qua phuong phap
tong tro dién hoa. Mang dién phan c6 chiéu day
khoang 0,02 0,03 cm kep gitta hai dién cyc thép
khong ri ¢6 duong kinh 1em va duge do bang may do
dién héa Biologic VSP 300. Gia tri d6 dan ion (o)
dugc xé4c dinh bang cong thirc sau:

(@)

trong d6: o 1a do dan ion (,S.Cm'l); Lla chidu day
mang (cm); 4 1a dién tich tiép xtc cua mau véi dién
cuc (cm?); Ry 1a gia tri do duoc (Q)

3. Két qua va thao luin

3.1. Anh hwéng ciia ham lwong ure dén hiéu qud
tach loai Protein
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Ure c6 thé tuong tac voi protein dan t6i lam thay
ddi chu trac protein [16]. Do vay, co thé loai bo
protein khoi cao su hiéu qua, don gian bang cach sir
dung ure.

Béng 1. Anh huong ciia ham lugng Ure dén hiéu qua
loai protein

Ham Ham luong nito téng (%)
luong A
: Ly tam
Ure 'HANR — ‘ : ‘
(%) Lanl | Lan2 | Lan3 | Lan4
0,04 0,306/0,0790 {0,0358 [0,0043 |0,0043
0,10 0,306/0,0689 {0,0272 10,0028 |0,0028
0,16 0,3060,0892 {0,0576 |0,0067 |0,0067
0,22 0,306/0,1123 {0,0987 [0,0123 {0,0123
f
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Hinh 1. Ph6 FTIR ctia cac mau DPNR va EDPNR

T T
500 1000 1500

a, Cao su ty nhién loai protein

b, DPNR epoxy hda & ham lugng axit 60 mL
¢, DPNR epoxy héa ¢ ham lugng axit 50 mL
d, DPNR epoxy hoa & ham lugng axit 40 mL
e, DPNR epoxy héa ¢ ham lugng axit 30 mL
f, DPNR epoxy hoa ¢ ham lugng axit 20 mL

Trong nghién ctru nay, nhom nghién ctru da tién
hanh khao sat anh hudong cua ham lugng ure dén hiéu
qua loai bo protein va xac dinh ham lugng nito trong
san pham thu dugc bang phuong phap Kjeldahl (ISO
1656: 1996), két qua nhu trong Bang 1. Két qua cho
thdy: khi sir dung ure 0,1% khdi lugng ham lugng
nito trong cao su giam nhiéu nhat con 0,0028%.

3.2 Anh hwong ciia ham lwgng axit peraxetic 33 %
khoi lwogng den ham lwong nhom epoxy
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Nhom nghién ctu di tién hanh epoxy hoa
DPNR vdi axit peraxetic 33% véi thé tich axit thay
d6i 20 mL, 30 mL, 40 mL, 50 mL, 60 mL. San phim
thu duoc tién hanh phén tich qua phd FT-IR, két qua
thu dugc nhu Hinh 1. Phé FTIR cua DPNR va
EDPNR c6 xuét hién peak hip thu gidng nhau tai
budc song 834,49 cm™! dic trung cho lién két C=C
clia isopren, peak hip thu tai budc song 1660 cm'!
dac trung cho lién két C=C, peak hép thu tai budc
song 1378,45 cm™ va 1448,12 cm™ 14 cac peak dic
trung cho dao dong cia cac nhém CHz va CH, [10].
Céc peak hép thu tai budc song 2853,24 cm! va
2918,34 cm™! va 2965,23 cm™ 1a c4c peak dic trung
cho céc dao dong gidn d6i ximg ciia -CH,, dao dong
khong ddi ximg -CH; va dao dong kéo gidn cia =CH
[11]. Pbi v6i phd FTIR ciia EDPNR nhén thiy xuét
hién thém cac dinh peak hép thy tai cac ving budc
song khoang 870 cm™ va 1249,87 cm™. Pay la céc
peak dic trung hap thy ciia nhém epoxy [9, 12] .

Qua két qua phan tich phé FTIR cia cac miu
EDPNR v6i ham lugng axit st dung trong qua trinh
epoxy hoa khac nhau cho thiy tin hiéu peak thu dugc
tai viing budc séng 835 cm™! va 870 cm™ ¢6 cuong do
hép thu khac nhau. Cuong do hép thu cua cac peak
nay tang khi ham lugng axit peraxetic st dung tang
va trén ph6 ciia EDPNR nhan thay cuong d¢ hap thy
cua cac peak & ving budc song 835 cm! va 1660 cm”
! giam dan khi ham lugng acid s dung ting. Ham
lwong nhom epoxy dugc xac dinh bang cach sir dung
cong thie (1) va st dung dudng chuan trong tai ligu
[9]. Két qua nhan dugc ham lugng nhém epoxy thay
dbi theo ham lugng axit st dung nhu Hinh 2.

60
50 -
40

30 4

Ham luwgng mol nhém epoxy (%)
|
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T T T T T T T T T
20 30 40 50 60

Ham lugng axit peracetic (mL)

Hinh 2. Anh hudng cta ham lugng axit peracetic dén
ham luong nhém epoxy

Tir két qua trinh Hinh 2, nhan thay trong ciing
diéu kién thoi gian va nhiét do phan tmg, ham luong
axit st dung dé epoxy hoa DPNR ting thi ham lugng
nhom epoxy tao thanh tang. Ham luong nhom epoxy
thu duogc 1a 12, 21, 33, 45, 55% mol twong ung véi
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ham luong axit su dung 20 mL, 30 mL, 40 mL,
50 mL, 60 mL. Tuy nhién, khi ham lugng axit s
dung cao thi c¢6 thé xay ra phan (mg m¢ vong nhom
epoxy, diéu nay dwoc thé hién trén phd phan tich
FTIR (Hinh 1) c6 xuét hién 2 peak tai ving budc
song 1728 em! va 3603 cm™' Céc peak nay c6 thé 1a
cac peak dac trung cho nhém este tao thanh do su
hinh thanh nhém hydroxyl tr phan ung m¢ vong
nhém epoxy din t6i tao cdc nhom este trong qua
trinh epoxy hoda cao su ¢ ham lugng axit str dung cao

[9].

3.3. Nghién ciru dnh hwong ciia ham lwong axit
peraxetic déen nhiét dp hoa thiiy tinh ciia cao su ty
nhién logi protein epoxy hoa

Polyme nén sir dung trong mang dién phan
polyme can phai c6 nhiét d6 hoa thuy tinh thép, gia tri
Tg thap giup cho cac dai phan tir c6 d¢ linh hoat cao
tai nhiét d0 moéi truong cho phép qua trinh vén
chuyén céc ion trong h¢ dién phan t6t hon. Qua trinh
epoxy hoa cao su ty nhién nham dua cac nhom epoxy
phan cuc vao mang nén polyme dé tao phirc véi cac
mudi kim loai, tao ra duwong dan ion trong nén
polyme. Tuy nhién, qué trinh epoxy hoda ciling lam
tang Tg cua mang cao su 1én. Khi muc d§ epoxy hoa
tang, gia tri Tg tang 1én khoang 1 C khi tang 1% mol
nhém epoxy ciia ENR. Di tién hanh kiém tra nhiét do
hoa thuy tinh cta cac san pham epoxy hoa tao thanh
va cao su ty nhién loai bo protein bang phuong phap
DSC, két qua thu dugc thé hién trén Hinh 3.

Heat flow (mW/mg)

-100 50 100

Nhiet do (°C)
Hinh 3. Gian d6 phén tich DSC cia EDPNR
(a) DPNR epoxy hoa & lugng acid peraxetic 20 mL
(b) DPNR epoxy hoa ¢ lugng acid peraxetic 30 mL
(c) DPNR epoxy hoa & lugng acid peraxetic 40 mL
(d) DPNR epoxy hoa ¢ lugng acid peraxetic 50 mL
(e) DPNR epoxy hoa ¢ lugng acid peraxetic 60 mL
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Tt Hinh 3 nhéan théy: nhi¢t d¢ hoa thuy tinh cua
c4c san phim EDPNR ting tir -51,58°C dén -12,78°C
twong ung vai ham lugng axit peraxetic stt dung tang
tir 20 mL dén 60 mL. Két qua nay cho thiy cac san
pham EDPNR déu c6 Tg thap (¢ vung nhi¢t d§ am)
nén tai nhiét do phong cac san pharn nay déu c tinh
chat dan hoi tot phu hop sir dung dé 1am polyme nén
trong mang dién phan polyme.

3.4. Nghién civu ché tao mang dién phén trén co sé
EDPNR va LiCF3S0s

3.4.1 Anh huong cia ham lwong mudi dén tinh chat
cua mang dién phan

Dé nghién ctru anh huong cia ham lugng
LiCF3SO; dén tinh chat cia mang dién phan. Nhom
nghién ctru da tién hanh ché tao mang dién phan trén
co s6 EDPNR45 (ham lugng nhém epoxy 45% mol)
va LiCF3SO; & cac ham lugng mudi khac nhau. Sau
d6 tién hanh do gi4 tri d6 dan ctia mang, két qua thé
hién ra nhu Hinh 4.

Tir két qua trén Hinh 4 nhan thiy do dan cia
mang EDPNR45 thip khoang 1,74 x 10° S.cm™! tai
nhi¢t d6 phong. Khi tron mubi  lithium vao
EDPNR45, d6 dan ion ciia mang ting khi ting ham
luong mudi lithium st dung va dat gia tri do dan cao
nhit 1a 1,71 x 10 S.cm™ tai ham lwong mudi lithium
35% khéi luong. Khi ham lwong mubi 16n hon 35%
khoi luong, do dan mang dién phan giam khi ham
luong muoi tang. Mubi lithium cung cép cac ion L1
tao ra dong dan ion. D¢ dan tang khi ham lugng mudi
tang dén 35% khdi lugng 1a do khi ting ham luong
mudi vao mang dién phén s€ tang s6 ion Li* linh dong
trong mang. O nong d6 mudi thap, d6 dan ion bi anh
hudng manh boi so6 lugng hat mang dién tich va tinh
linh dong cua cac ion khong bi anh hudng nhiéu.

12 — T T T T T T
0 10 20 30 40 50
Ham lwgng LiCF3S03 (%)

Hinh 4. Anh huong cua ham lwong mudi dén tinh
chat dan cua mang EDPNR45
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Tuy nhién, khi ham lugng mudi 16n hon 35%
khéi luong, do dan ion phu thudc nhidu vao do linh
dong cua cac ion va duong dan ion. Qua trinh di
chuyén ion c6 lién quan chit ché toi chuyén dong cia
cac phan doan polyme. Nhom nghién ctru da phan tich
DSC cac san phim nay dé xac dinh nhiét do Tg, két
qua thu dugc nhu trén Hinh 5.

Tir Hinh 5 nhan thdy nhiét d¢ héa thuy tinh ting
khi ham luong mudi sir dung ting. Diéu nay 1a do su
hinh thanh céc lién két ngang tam thoi bang lién két
phdi tri ndi phan tir va lién phan tir ciia nguyén tir oxi
trong EDPNR véi Li* han ché do linh dong phan
doan ctia mach EDPNR dan téi tang gia tri Tg.

30
20

104

T (OC)
||

10 -

-20 !

'30 T T T T T T

Ham lugng LICF3S03 (%)
Hinh 5. Anh huéng ciia ham lwong mudi dén Tg

Gia tri Tg ting dan véi ham lwong mudi sir dung
cho dén khi ham lugng mubi st dung 16n hon 35%
khdi luwong, gia tri Tg ting manh tir gid tri
Tg=- 7,45 °C tai 35% khdi luong LiCF;SOs lén gia
tri Tg = -2,15°C tai 40% khdi luong LiCF;SO0;. Két
quéa cho thiy cac lién két ngang tam du nhiéu lam
ngan can chuyén dong cua cac phan doan polyme dan
t6i toc do tang Tg cao va do dan ciia mang giam khi
ham lugng mubi sir dung nhiéu hon 3%. Cac nghién
ctru trude day da cho rang trén nong d6 mudi nhat
dinh, toc d6 ting Tg cao do mirc do tao lién két ngang
nhiéu lam giam d¢ linh dong cta chudi polyme va khi
d6 su phan b mudi tro nén khéng dong nhat [13].

-16 T T T T T T T T T T T 1
0 10 20 30 40 50 61

Xepoxy trong EDPNR (mol%)
Hinh 6. Anh hudng ciia ham luong nhom epoxy dén
d6 dan ion ctia hé¢ mang dién phan
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Hinh 7. Phéan tich pho FT-IR
a, EDPNR45 b, Muoi LiCF3SOs ¢, H¢ mang dién phan EDPNR45 va LiCF3;SO;
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3.4.2 Anh hwéng ciia ham leong nhém epoxy dén tich
chat cia mang dién phdn

Tir cac két qua nghién ciru trén nhan thiy mang
dién phan trén co s6 EDPNR45 va mudi LiCF3SO; ¢6
d6 dan cao nhét tai ham lwong mudi str dung 14 35%
khéi lwong. Nhom nghién ciru Iya chon ham lugng
mubi ndy dé nghién ctru anh hudéng ctia ham lugng
nhom epoxy dén tinh chat dan ciia mang dién phén,
két qua do dan ion thu dugc nhu Hinh 6.

Két qua trén Hinh 6 cho thay khi ham luong
nhém epoxy ting thi 6 din ciia mang ting va dat
gia tri 16n nhat tai ham luong nhoém epoxy
45% mol. Sau d6, d6 din mang gidm & ham lwong
nhom epoxy 55% mol. Didu nay cé thé cho rang khi
ham lugng nhém epoxy cao (EDPNRSS), mach cao
su ¢6 nhidu vi tri phan cuc dan t6i ting gia tri Tg cla
mang dién phan va can tré chuyén dong cua cac phan
doan ctia EDPNR dan t¢i giam d¢ dan.

3.4.3 Anh hieong cia LiCF3SO; dén cdu triic héa hoc
cua mang dién phan trén co so EDPNR

St dung phuong phap phan tich FTIR dé phan
tich cédc tuong tac lién phan tir xay ra giira polyme
va mudi. Nhém nghién ctru tip trung phan tich cac
dao dong cua mang dién phan trén co s¢ EDPNR45
va mudi lithium s dung & ham luong 35% khoi
lugng trong pham vi bude song tir 2000 cm' dén
500 cm!. Tur céc tai liéu tham khao dugc nhan théiy
cac lién két phdi tri giita Li va O thudng 6 tan s6
dao dong budc song thap tir 600 - 720 cm™ va cac
dao dong lién két cua nhom epoxy trong cao su ty
nhién epoxy nhu phéan tich & phan trén nam trong
dai bude song nhé hon 2000 cm™. Két qua phan tich
phé FTIR cta cac miu nhu trén Hinh 7.

Tir két qua trén Hinh 7b nhén thiy cic peak hip
thu tai buéc séng 773,12 cm!, 1190 cm! va
1251 cm’! twong tng véi cac dic trung dao dong bién
dang d6i xtmg 8(CF3), dao dong gidn bat dbi xung
va(CF3) va dao dong gidn dbi ximg vy(CFs3). Peak hap
thu tai budc séng 1043 cm™ va 1251 cm! 13 cac dao
dong gidn ddi xtimg vy(SOs3) va khong dbi xtmg va(SOs)
[14]. Két qua trén Hinh 7c cho thdy peak dao dong cua
nhém epoxy trong EDPNR45 tai budc song hap thu
1251 cm™ (Hinh 7a) d4 dugc thay thé bang 2 dinh peak
hap thu tai ving budc song nay trong hé mang dién
phan EDPNR45 va LiCF3SOs;. Ngoai ra, xuat hién 2
dinh peak mdi tai 1179 cm va 1032 cm™! ¢6 thé day 1a
peak hép thu cua cac cdp ion va ion tu do. Peak hip thu
tai budc song 697,92 cm! dic trung dao dong ddi
xtng cua vy(LiOy) [15], peak nay cho thdy mudi duoc
hoa tan trong EDPNR45 tao ra lién két phdi tri giita ion
Li* va oxy trong nhom epoxy. Nhiing peak khac &
bude sc')ng 835,18 cm” 871,07 cm™, 1382 cm™ va
1452 cm! cia EDPNR45 c6 sy thay ddi khong dang
ké trong mang dién phan EDPNR45 va LiCF;SOs. Tur
két qua trén cho thay khi thém mudi vao mang nén
polyme di tao ra cac peak hap thy méi va mot s peak
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dich chuyén, do d6 c6 thé két luin ring da xay ra
tuong tac gitra LiCF3SO; va EDPNR45.

4. Két luan

Pi tién hanh giam dugc ham lugng protein
trong NR bang ure 0,1% xudng con 0,0028% sau 3
lan quay ly tdm. Sau d6 tién hanh qua trinh epoxy hoa
DPNR thu duwgc EDPNR c¢6 ham lugng nhom epoxy
khéc nhau, giad tri 7g cia EDPNR tang theo ham
luong nhom epoxy (Tg ting tir 51,58 dén -12,78 °C
tuong tng véi ham lugng nhém epoxy trong EDPNR
tang tir 12 dén 55% mol). Mang dién phan trén co so
EDPNR va LiCF;SOs c6 gia tri ¢ dan thay doi theo
ham lugng nhom epoxy va ham lugng mudi lithium.
Gia tri d6 din cao nhit do tai nhiét do phong
6 =1,71 x 10 S.cm™ khi sir dung EDPNR45 két hop
Vv6i 35% khéi lugng mudi LiCF;SOs. Tg cua mang
dién phan ting theo ham luong mudi sir dung. Phd IR
ciia EDPNR45 va LiCF3SO; cho thiy céc peak co su
dich chuyén va xuit hién peak tao phtrc Li va oxi tai
buéc song budce séng 697,92 cm’!.
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