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TOM TAT

Trong nghién ciu nay ching t6i da tach boc
va xir Iy thanh céng vi soi cellulose tir cuéng ciia
cdy dira nwée Viét Nam (tCell) bang cdc phwong
phép tdch boc co hoc va héa hoc don gian. Vi soi
cellulose sau xit 1y dwgc két hop véi graphene
oxide, khir bang hydrazine (tCell-rGO), da gdp
phdn lam tang do bén nhiét ciing nhw nhiét do
chuyén pha thuy tinh cia polymethyl metacrylate

(PMMA) trong viéc ché tao vat liéu composite
PMMA/tCell-rGO bang con dwong tong hop nhii
twong in situ. Cdc két qua thu dwoc khéng chi hira
hen cdi thién dwoc tinh thdn thién voi moi truong
ctia PMMA ma con khdc phuc duoc nhuoc diém
kém bén nhiét ciia cellulose trong viéc ché tao cdc
vdt liéu polymer composite, nhdt la trén cdc logi
polymer nén chiu nhiét cao nhir PMMA.

Tir khoa: cuong ld dira nuée, dp bén nhiét, hydrazine, graphene oxide khuir, polymethyl mathacrylate,

vi s0i cellulose
MO PAU

Xu huéng phat trién cua xa hoi hién nay doi
hoi tim ra ngay cang nhiéu loai vat liéu mai. Dé
dap ung yéu cau nay cac vat liéu composite da ra
doi va ngay cang hoan thién hon. Vat liéu
composite dugc biét dén tir nhirg ngudi Ai Cap ¢b
dai [1], khi d6 nguoi ta chi quan tim dén tinh ning
va kha nang (tng dung ctia chiing. Trong do6 cac vat
lieu composite trén nén polymer la mét trong
nhitng loai composite dugc st dung kha pho bién,
cling véi sy phét trién cia nganh cong nghiép
polymer thi cac vat liéu composite cling ngay cang
phong phd. Tuy nhién tir nhimg nam gan day, cac
van dé vé méi trudng ngay cang dwoc quan tam
hon bén canh nhitng tinh nang sir dung cua vat
ligu. Dé giai quyét van dé nay thi viéc sir dung céc

polymer th&n thién moéi truong cd kha nang phan
huy hoan toan nhu poly lactic acid, polyvinyl
alcohol, poly caprolactone... [2] ngay cang dugc
quan tdm hon. Tuy nhién gia thanh cua céc loai
polymer nay tuong ddi cao va kha ning wng dung
con thip. Mot huéng nghién ctu khéc 1a sir dung
c4c ngudn polymer thién nhién nhu tinh bot,
cellulose, chitosan...[3] dwa vao cac pha nén
polymer théng dung nhu PE, PP [4], PS [5, 6],
PMMA [7]... dé gop phan cai thién kha ning phan
hily bao vé méi truong cia cac polymer nay thi tré
nén phé bién hon.

Véi nguodn tu nhién d& tim kiém tr nhiéu
ngudn khac nhau va gia thanh con thip ma
cellulose 1a mot trong nhitng lya chon duoc nghién
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cttu nhiéu trén thé giéi trong viéc ché tao céc
composite than thién hon v4i méi truong [8]. Cay
dira nude Viét Nam la mot trong nhiing loai thuc
vat kha phd bién ¢ mién Tay, trong d6 14 cua
chung thudong duoc sir dung nhu mot vat ligu dé
xay dung va phan cuéng thuong khdng sir dung
tGi, gay lang phi mot nguon cellulose kha Ion
(khoang 35 % [9]), viéc tan dung cellulose tir
ngudn vat liéu nay c6 ¥y nghia rat 16n véi mai
truong. Tuy nhién mot nhuoc diém Ion cua loai
cellulose 1a kém bén nhiét, rat d& chuyén qua mau
vang sim & nhiét do cao hon 100 °C va bt dau
phan hay nhiét & nhiét d6 cao hon 200 °C. Diéu
nay lam giam do bén nhiét cua cac polymer nén va
lam han ché kha niang gia cong bang cac phuong
phap nhiét khi ché tao cac vat liéu composite nhat
12 v&i cac polymer ¢ nhiét d6 gia cong cao nhu
PS, PMMA...[10]. Biéu nay lam han ché kha ning
sir dung ctia composite cling nhu cta cellulose trén
nhiéu loai polymer.

Pugc phat hién tir rat 1au nhung phai téi nam
2010 véi giai Nobel cua hai nha vat 1y ngudi Anh
[11] thi graphene m¢i dugc biét téi nhidu va
nghién ctru rong réi trén toan thé gigi. Puoc biét
dén nhu mot loai vat liéu méi voi nhiing tinh nang
nhu d6 bén nhiét, do din dién, do truyén qua
cao...[12] thi graphene dugc ung dung rat nhiéu
trong viéc lam cai thién céc tinh chét dién va nhiét
ctia cac vat lidu khac. Dé téng hop graphene tir
graphene oxide ¢ rat nhiéu cach, trong d6 phuong
phép khir cac tdm graphene oxide bing céc tac
nhan héa hoc nhu hydrazine hydrat [13], sodium
borohydride [14], hydroiodic acid [15]... la
phuong phap kha phd bién va dem lai nhiing hiéu
qua twong ddi cao. Nghién ciru nay duoc tién hanh
dya trén nhitng y tuong trén véi mong mudn su
dung graphene oxide khu hydrazine nhu mot tac
nhan c6 thé 1am cai thién do bén nhiét cua vi soi
cellulose tach béc tir cay dira nudc Viét Nam dé tir
d6 co thé dua loai soi nay vao lam pha gia cuong
cho nhya nén PMMA trong viéc ché tao vat liéu

composite than thién moéi thuong ma khéng lam
anh huong dén do bén nhiét ban dau cia PMMA.
VAT LIEU VA PHUONG PHAP

Hoa chit

Monomer methyl metacrylate (MMA),
hydrazine monohydrate (C,N,.H,O) (Merck-
Germany), dira nudc (tinh Long An, Viét Nam),
odium hydroxide (NaOH), sulfuric acid dam dic
(H2S04 98 %), sodium hypoclorit (NaCLO), dung
dich ammoniac dam dac (35 %), sodium persulfat
Na,S,0g), sodium bisulfit (NaHSO;) (Guangdong
Guanghua Sci-Tech, Trung Quéc), dung dich
hydrochlohydric acid dam dic (HCI 355 %),
sodium dodecyl sulfate (SDS) (Alrich-Sigma,
Germany), graphene oxide (GO) dugc tong hop
theo phuong phap Hummer[16]. Hau nhu tat ca
cac hoa chat duoc sur dung truc tiép nhu khi duoc
cung cap va khong trai qua thém qua trinh tinh ché
nao, chi riéng MMA dugc chung cat lai dé loai bo
chét tic ché trude khi sir dung.

Thiét bi

Soi cellulose, PMMA va composit cé dang bot
dugc sdy & 70 °C trong 4 gid trude khi duoc phan
tich. Tién hanh phan tich trong ving sé séng tir
400-4000 cm™. Quang phé hdng ngoai bién ddi
Fourier (FT-IR) duoc tién hanh phan tich trén thiét
bi Tenser 27, Bruker va nhiéu xa tia X (XRD) phan
tich trén thiét bi D8-Advance, Siement. PO bén
nhiét ciia cac mau soi va composit dugc tién hanh
hanh phan tich trén Thiét bi phan tich nhiét khi
lugng (TGA) VA.5A TA, Universal tir nhiét d6
phong t6i 800 °C téc d610 °C/ phdt trong moi
truong khi tro. Thiét bi quét do chénh léch nhiét
lwong (DSC), Metler Toledo, phan tich vai toc do
quét 10 °C/ phit tur nhiét d6 phong Ién 200 °C
trong moi truong khi tro.

Quy trinh tach boc va xir ly vi sei cellulose tir
cudng l4 cay dira nwéc Viét Nam

Cubng l4 dura duoc loai bo phan vo va ché ra
thanh doan dai khoang 30 cm va day khoang 1 cm,
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sau d6 dwoc phoi tir 4-6 gid rdi dem can trén may
can hai tryc. Sau khi cén, san pham dugc ria véi
nudc va ngam véi dung dich NaOH 10 %. Sau 1
gio trung hoa san pham véi dung dich CH;COOH
1 % va nudc dén khi pH=7. Cubi cung tach lay
phan sgi va dé kho.

Soi dira kho dugc cat nho dé dat kich thudc tir
2-3 mm, tiép d6 dugc nghién va ray dé thu dugc
soi ¢6 kich thudc dong déu. Can 1,00 g soi dira
nudc cho vao binh cau, thém 10 mL dung dich
NaOH 5 % rdi nang nhiét 1én 60 °C. Sau 2 gid soi
dira nude duoc rira véi nuéc cat dén khi pH=7, soi
dugc cho vao binh cau. Thém 25 mL dung dich
NaClO 10 % vao binh cau chua sgi xir ly kiém rdi
nang nhiét 1én tir 60—70 °C. Sau 2 gio soi dira nuée
dugc rira voi nudce cat dén khi pH ~7 thi thu duoc
soi dira nudc & dang huyén phu duoc ki hiéu la
tCell.

Quy trinh ché tao hén hop vi sei cellulose va
graphene oxide

Tao hén hop gom: 0,10 g GO duogc cho vao
500 mL nuéc cat, sau 10-12 gio khudy dem phan
tan trong 45 phut, sau d6 thém hdn hop gdm 0,9 g
soi da thuy phan va 49 mL nudc cat vao hdn hop
vira tao roi khudy tir trong 5 gio & nhiét do phong
[17].

Téng hop composite tir hdn hop vi soi
cellulose va graphene trén nhwa nén polymethyl
methacrylate bang phuong phap tong hop nhii
tuong

Lép hé phan &ng cd lap vai véi binh cau ba cb
va hé théng hoan Iuu. Cho 3,6 g chit hoat dong bé
mat sodium dodecylsulfate (SDS) cho tir tir vao
180 mL nuéc cét, khudy dén khi SDS tan hoan

toan, sau d6 cho tiép 0,5 g hdn hop cellulose va
graphene oxide da tong hop trude do vao hé dung
dich SDS, khudy 10-12 gio. Cudi cung hdn hop
dugc phan tan bang ki thuat siéu am trong 45 phat
rdi cho vao binh cau ba c¢6 da chuan bi sin va suc
khi nitrogen vao h¢ phan tng trong 30 phut dé tao
mdi truong khi tro trong hé, ddng thoi gitr hé phan
&ng trong bé da. Cho 4,5 g MMA vao binh cau
bang binh nho giot. Sau khi cho tiép hdn hop 0,45
g Na,S,0g va 0,045 g NaHSO; vao hé phan ung
thi nang nhiét caa hé Ién 80 °C. Sau 6 gio phan
ng, hé duoc dé ngudi tir tir. Thém vao binh cau
dung dich ammoniac (NH3) dam dic dé hdn hop cé
pH ldy 8-9. Sau cung 5,00 mL hydrazine
monohydrate duwgc thém vao binh phan ung va
nang nhiét 1én 95 °C [6]. Sau 4 gid thdo hé phan
tmg va dé nguoi dén nhiét o phong. San pham
duoc két tu lai bang methanol trong 24 gio. Phan
chat ran sau khi ling dugc thu lai bang cach loc
dudi &p suat kém, trang rira nhiéu 1an san pham voéi
nu6c cat dé loai bo hét tap chit va monomer chua
phan tng, cudi cing san phim dwoc siy va nghién
min, thu duoc san pham 1a PMMAV/r(tCell-GO).
Ngoai ra trong nghién citu con tién hanh téng
hop mau PMMA khong co6 pha gia cuong va
composite cia PMMA gia cuong bang vi soi
cellulose sau qué trinh tach boc va xir ly bang co
hoc va héa chét (tCell) theo quy trinh tong hop nhii
tuong tuong ty, tuy nhién khong trai qua qua trinh
khtr voi hydrazine va hai mau dugc ki hiéu lan luot
la PMMA va PMMAV/tCell.
KET QUA VA THAO LUAN

K&t qua tach béc va xir Iy soi vi sgi cellulose

Trang 204



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO T6- 2016

B
s |
S
@ 4
(3]
=
©
g ]
E 1A
=
© 4
&
= o

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

Wavenumber (cm-1)

Hinh 1. A. Phd hong ngoai ctia soi dira nuge Cell (dudng A) va soi da tach boc va xir Iy tCell (duong B); B. Hinh anh
cua cac vi soi da tach boc va xur 1y tCell.

Bing 1. Bang tom tit mot sb dao dong dic trung trong phd hdng ngoai cua Cell va tCell

Vi tri s6 song (cm™) Loai lién két [18]
3412 Dao d6ng co gidn ctia nhom O-H
2800-2970 Dao dong co gidn ciia nhom CH,, (n=2; 3)
1738 Dao ddng co gidn ciia nhém C=0
1470 Dao ddng co gidn ciia nhém —O —CHj
1400-1632 Dao dong co gian cia C=C trong vong thom
1509 Dao ddng co gidn ciia nhém C=0
1247 Dao dong co giadn ciia nhom eter —O— giita vong thom va
nhém alkyl
1830-730 Ving déu van tay cua lignin
1000-1100 Dao ddng co gian cua C-O trong C-OH

Nhu da biét, ba thanh phan chinh cau tao nén
soi thuc vat la cellulose, hemicellulose va lignin.
Trong do, thanh phan lignin Ia thanh phan vé dinh
hinh c6 tinh chat co 1y khong t6t nén thuong dugc
loai bo bang cach xir Iy véi NaOH va thay phan
trong sulfuric acid dé lam lam giau thanh phan
cellulose va tang kha nang (ng dung cho sgi thuc
vat trong linh vuc composite. Hinh 1A 1a két qua
phd hong ngoai thé hién cac pic dao dong dac
trung cua cellulose trude va sau khi dugc tach boc
va xir ly. Ca hai mau hau nhur déu ton tai nhitng pic
dac trung cho cac dao déng cua cé&c nhém

hydroxyl, vong thom, alkene, ether... (Bang 1)
trong cau trdc tuy nhién van c6 mot sé khac biét.
Céc pic bau dao dong tai sé song khoang 3412 cm’
! va 1050 cm™ cua mau tCell cho thiy tin hiéu hip
thu rd rang hon so vai Cell, nhat I1a sy thay doi
trong ving ddu van tay trong phé hong ngoai cua
lignin (Bang 1 va Hinh 1A) giita hai miu tCell va
Cell nhét 1a véi cac pic & 1738 cm™, 1247 cm™,
1509 cm™ ¢6 tin hiéu rat yéu va hiu nhu khong
nhin thay trong pho cua tCell. Két qua nay c6 thé
thiy duoc mot lwong 16n lignin da dugc hoa tan
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sau quéa trinh xir ly soi dira nudc bing phuong
phép tach béc va xu ly hda hoc don gian.

Bén canh do, sau quéa trinh tach boc va xi ly,
soi duoc tach khé tét véi kich thudc khoang 50—
100 pm trong dudng kinh (D) soi va chiéu dai soi
khoang 600-1000 pm (L), i I¢ L/D= 12(Hinh 1B).

D

1 A

Transmittance (%)
| Y | | | 1 I 1.1 | I T | 1 ||
[os]

Nhu vay bang con duong xir ly héa chit va tach
boc co hoc nghién ciru tir cudng cay dira nude Viét
Nam di thu duoc vi soi cellulose twong ddi tinh
khiét va c6 kich thudc khé nho trong pham vi
micromet.

Céu tric cac mau composite
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Hinh 2. Phé hong ngoai ctia vi sgi Cellulose tCell (A), PMMA (B), composit PMMA/Cell (C) va composit
PMMAV/r(tCell-GO) (D).

Hinh 2 1a phé hdng ngoai cua cac mau vi soi
cellulose sau tach béc va xir ly, PMMA, composite
nén PMMA gia cuong bang vi soi cellulose c6 va
khong c6é mat graphene oxide khur sau qua trinh
tong hop in situ bang phuong phap tring hop nhii
tuong. Trong két qua nay nhan thiy hdu nhu khong
c6 sy khac biét trong phd hdng ngoai giita cac mau
composite (Hinh 2 duong C va D) va mau PMMA
ban dau (Hinh 2 dudng B). Phé hdng ngoai cua hai
mau composite xuit hién nhimg pic dao dong dic
trung ctia ca PMMA va vi sgi cellulose. Bén canh

viéc xuét hién cac pic c6 cuong do manh tai 1731
cm™ 1 cua dao d6ng co gidn cua nhém C=0 va hai
mili & viing 2900-3000 cm™ ciia nhém -CH,, -CH,
dic trung trong cau trdc PMMA, céc pic xuit hién
trong vuing s6 séng khoang 3400 cm™ va 750 cm™
trong c&C miu composit ti hon trong phd hdng
ngoai cua PMMA khong dugc gia cuong la do cac
dao dong co gidn cia nhom —OH va dao dong udn
cong cua nhém —OH trong cellulose. Didu ndy cho
thiy da dua duoc cac vi soi cellulose phan tan vao
pha nén PMMA trong c4c mau composite.
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Hinh 3. Gian d nhidu xa tia X ciia vi soi Cellulose tCell (A), PMMA tréng (B), composite PMMA/Cell (C) v

composite PMMA/r(tCell-GO) (D)

Trong gian ¢6 XRD cua vi soi cellulose xuat
hién hai pic & 20 = 22 ° va 6 20 =16 ° c6 cudong dod
yéu (Hinh 3-duong A) dic trung cau tric két tinh
cua cellulose, cac pic ndy gan nhu bi che lap trong
gian d6 XRD cua hai mau composite khi c6 su
hién dién PMMA (Hinh 3-duong C va D), chi quan
sat dugc mat pic trai rong trong vung 26 khoang tir
100 dén 180 1a ving dic trung cho ciu trac vo dinh
hinh caa PMMA (Hinh 3-dwong B) va xuét hién
mot vai ¢6 tin hiéu thu duoc réat thip tai 20 khoang
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22 ° twong ty nhu trong gian dd cua celulose. Nhu
vay su hién dién cua cac mach phan tt PMMA di
lam anh huéng dén cau tric két tinh cua cellulose
hay néi khac hon la da co6 sy phén tan cua cac
chudi phan tir cellulose trén polymer nén vi c6 su
thay d6i trong cau trdc két tinh cua cac chudi phan
tr cellulose 1am ching mét di tinh trat ty ban dau
vi bi x40 tron va nam xen 1an vao pha nén PMMA.

Tinh chat nhigt cac miu composite
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Deriv. Weight (%/°C)
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Hinh 4. A. Gian d6 TGA va B. Gian d6 DTG cta miu PMMA (A), composite PMMA/tCell (B) va PMMA/r(tCell-
GO)(C)
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Bang 2. Tom tit cac két qua phan tich TGA ciia cac miu PMMA, composite PMMA/tCell va PMMA/r(tCell-GO)

Giai doan 1 Giai doan 2 Khéi luong con lai &
Miu 800 °C
Ti*(OC) Tm*(OC) Ti (OC) Tm (OC) (%)
PMMA - - 345,21 381,84 0,480
PMMAV/tCell 240,51 278,53 378,92 406,86 0,603
PMMA/r(tCell- 294,30 330,99 384,38 412,51 1,125
GO010)

*Ti: nhiét d bat ddu phan hay; Tm: nhiét do tai diém phan hay cuc dai.

Két qua phan tich sy phan huy theo nhiét do
cdc mau polymer nén PMMA va hai maiu
composite (Hinh 4) thiy véi viéc dua thém thanh
phan cellulose kém bén nhiét vao polymer nén
PMMA di 1am cho cac mau composite phan huy
sém hon va phan huy trong hai giai doan chinh
thay vi mot giai doan nhu trong gian dd cua
PMMA tring. Trong d6, giai doan phan huy dau
dugc xem nhu giai doan phan huay cua thanh phan
vi soi cellulose trong composit, trong dé6 mau
PMMAV/r(tCell-GO) cé nhiét d6 phan huay trong
giai doan nay cao hon so véi mau PMMAV/tCell
(Bang 2) khoang 50 °C trong nhiét do bit ¢iu phan
hay va nhiét do phan hay tai diém phan huy cuc
dai trong giai doan mot. Két qua nay cho thay hiéu
qua bao vé cua cac tim graphene oxide khur 1én cac
mach phén tir cellulose.

O giai doan phan hay nhiét thtr hai 1a giai doan
phan hay chinh cia nhya nén PMMA ciing cho
thiy su tang do bén nhiét trong cac mau composite
S0 véi mau PMMA tring ban dau. Nhiét do bat dau
phan huy trong giai doan hai ting khoang 33 °C va
39 °C twong tng véi mau composit khéng cé va cé
gia cuong thém graphene oxide kht, viéc tuong tac
tot gitra pha nén PMMA va vi soi cellulose la mot
trong nhitng nguyén nhan lam ting d6 bén nhiét
cua cdc mau composite ngoai ra véi sy hién dién
cua graphene oxide khu khong chi bao vé t6t hon
cho vi sgi cellulose ma con dong vai tro nhu cac
nGt that 1am cac mach phan tdr PMMA bén nhiét
hon va kho bi phan huay dudi tdc dyung cua nhiét do
nhu trong trudng hgp chi cd6 PMMA.

19_122.59 i
tg=117,93 oC

40 60 80
Temperature (oC)

100 120 140 160

Hinh 5. Gian dd DSC cia PMMA (A), composite PMMA/tCell (B) va PMMA/r(tCell-GO)
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Nhiét d6 thay tinh hoa (Tg) cia mau PMMA
va hai mau composite duoc xac dinh qua gian do
DSC (Hinh 5). Két qua cho thay nhiét do chuyén
hoa thuy tinh ciia cac mau composite PMMAV/tCell
va PMMA/r(tCell-GO) déu cao hon nhiét do
chuyén héa thay tinh cia PMMA tréng tir 11 °C
dén 16 °C tuong ing véi mau PMMA/tCell va
PMMAV/r(tCell-GO), dugc xem la do sy cé mat cua
cac Vi soi cellulose da duoc tach boc va xir Iy dé
loai bo bét lignin va nhét 1a khi c6 thém graphene
oxide khtr cang lam tdng thém sy tuong tic gilia
nhua nén PMMA va vi soi cellulose, tir d6 1am cac
mach polymer khé chuyén dong hon, trd nén cimng
hon va phai cung cap mét nhiét lugng cao hon dé
c4c mach polymer c6 thé chuyén qua trang thai
mém déo hon sau Tg. Két qua nay ciing phu hop
véi két qua trude do trong phan tich nhiét phan hay
(Hinh 4). C6 thé thay rd trong két qua phan tich
DSC nay la su tang nhiét d6 thuy tinh hda gitra hai
mau composite c6 va khéng coé mat graphen oxid
khtr véi tg léch nhau khoang 5 °C (sai s6 phép do
1a 1,0 %), trong d6 gia tri Tg cua polymer cho biét
nhiét 6 ma tai d6 polymer chuyén tir trang théi
cting ran sang mém déo, nén gia tri Tg cang cao thi
cho thay do cting cua polymer d6 cang cao va tir
d6 lam tang pham vi Gng dung cua loai vat liéu
nay. Két qua nay mot lan nira xac dinh rd hon vé

hiéu qua cua viéc dua thém graphene oxide khir
vao trong mét composite ¢ kha niang phan huy
sinh hoc nhu PMMA va vi sgi cellulose trong viéc
lam ting d6 cing, su twong tac va cai thién do bén
nhiét.

KET LUAN

Bang viéc dua thém graphene oxide khir nhu
mot thanh phan trong composite than thién mai
treong nhu composit cia polymethyl methacrylate
va vi sgi cellulose nghién ctru dd cho thay mot vai
tro moi cua graphene oxide khir bang hydrazine
khong chi lam gia tang su tuong tac giira pha nén
va pha gia cudng tu dé lam tang do cung cua vat
liéu ma con c6 ¥ nghia rat I6n trong viéc cai thién
d6 bén nhiét cua vi soi cellulose ciing nhu cua
nhua nén polymethyl methacrylate trong viéc ché
tao cac vat liéu composite. Két qua tir nghién ctu
nay con mo ra thém nhiéu tiém niang tng dung
khéc cho vi soi cellulose dugc tach tir cudng 14 cay
dira nuéc cua Viét Nam trén nhiéu loai nhua nén
khéac trong linh vuc ché tao céc vat liéu composite
than thién véi moi truong.

Loi cam on: Nghién ciu duoc thuc hién trong
khuén khé tdi tro cia d@é tai cdp Pai Hoc Quéc Gia
loai C ma s6 dé tai C2015-18-16.
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Effect of the reduced-graphene oxide on the
structure and thermal properties of
compoiste PMMA/micro-cellulose fibers
from petioles of Vietnamese nipa palm tree

Nguyen Tuong Vy

Do Thi Tuyet Nhung
Nguyen Thi Thuong Thuong
Huynh Lap Trung

University of Science, VNU-HCM

ABSTRACT

This study separated and treated successfully
micro-cellulose fibers from petioles of Vietnamese
nipa palm tree (tCell) by simple mechanical and
chemical methods. The combination of the treated
micro-cellulose fibers and reduced-graphene oxide
by hydrazine hydrate (tCell-RGO) increases the
thermal stability and the glass transition

temperature of polymethylmathacrylat (PMMA) in
synthesis composite by in situ emulsion method.
The study improves the environmental friendliness
of PMMA and overcome the disadvantages of low
thermal decomposition of cellulose in preparation
of polymer composites, especially kinds of heat-
stable polymers as PMMA.

Keywords: Hydrazine hydrate, micro-cellulose, petiole of nipa palm tree, polymethylmathacrylate,

reduce-graphene oxide, thermal stability
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