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TOM TAT

Trong bai bdo nay, ching t6i tién hanh téng hop nano tinh thé cellulose tir tinh (MGCNCs) trong
mot budc bang phuong phap dong két tla tao hat oxide sat tir (Fe3O4) trén bé méat nano tinh thé
cellulose (CNCs). Nano tinh thé cellulose dugc téng hgp théng qua qua trinh thay phan cellulose
bang acid chlohydric (HCl 6M, 25 mL/g cellulose) & diéu kién t6i uu 90°C trong 90 phut. Cellulose
6 ap tir than cay dira nudc Viet Nam, day 1a loai cay rat phd bién & Viet Nam. CNCs dugc khao sat
cac tinh chét nhu do két tinh, hinh théi va dé bén nhiét. Anh hién vi dién ti truyén qua (TEM) cho
thay CNCs thu dugc cé dang sgi véi chiéu dai va duong kinh trung binh lan luct 1a 410 nm va 10
nm (ty 1& kich thudc L/D = 41) va vai do két tinh la 85,2% (xac dinh b&ng phuong phéap nhiéu xa
tia X, XRD). MGCNCs sau khi tdng hap dugc khao sét thédng qua cac phuong phap nhu phd héng
ngoai bién déi Fourier (FT-IR), nhiéu xa tia X (XRD), phan tich nhiét — khéi lugng (TGA) va tir ké mau
rung (VSM). Két qua cho thay Fe3O4 gén trén bé mat CNCs khodng 51% theo khéi lugng, MGCNCs
c6 tU tinh véi d6 bao hoa tir hda & khoang 24 emu/g. Vat liéu tao thanh véi mong mudn két hop
gifa tinh tuong thich sinh hoc ctia CNCs cung tU tinh clia Fe3O4 hia hen khad nang Ung dung cua
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MG PAU

Cellulose 1a mét trong nhiing loai polymer thién
nhién phd bién nhit trén thé gidi. Nanocellulose ciu
trac tinh th€ (CNCs) dugc tdng hgp thong qua qué
trinh thty phan cellulose bang acid, c6 cdu trac tinh
thé dang soi cting chic v6i duong kinh tii 1 - 100
nanomet, va chiéu dai khodng vai traim nanomet tiy
thudc vao ngudn nguyén liéu cellulose ban dau. CNCs
¢6 rit nhiéu vu diém nhu tinh ning co ly t6t, ty 1é gitia
chiéu dai va duong kinh 16n, kich thudc nanomet,
tuong thich sinh hoc va c6 kha ning tai tao nén dugc
sti dung rong rai lam pha gia cuong cho vat liéu com-
posite nhyza nhiét déo. Mot trong s6 nhiing ing dung
ctia nanocellulose dang thu huat dugc su quan tam 1a
sti dung lam chit mang cho céc loai xuc tac. Xuc tac
gin trén gid mang nanocellulose sé gitip cho qud trinh
thu hoéi va tai st dung dé dang. Hudng nghién ctu
nay dugc tiép can dua trén mot s6 ly do nhu saul:
(i) nanocellulose bén nhiét, c6 dién tich bé mat cao va
kha nang chtic héa bé mit thong qua nhiing phan ting
hoéa hoc, (ii) cdc nhom chiic trén bé mét ctia nanocel-
lulose, chui yéu la hydroxyl va nhom ester sulfate, 1a
nhiing nhém c6 kha nidng khti nhiing ion ctia kim loai
dé tao kim loai & kich thu6c nanomet, hon nita ciu
truc két tinh cao va tinh tht tinh clia nanocellulose
cling sé dong vai tro hiéu qua trong qua trinh xuc tc,

(iii) hé huyén phu ctia nanocellulose trong nudc rat
bén, tii d6 gép phan 6n dinh nhiing xdc tic gin trén
bé madt, va cudi cung (iv) 1a nanocellulose c6 nguén
g6c sinh hoc, c6 kha niang phéan hay sinh hoc, khong
ddc hai va cé kha nang ap dung trén quy md cdng
nghiép 1.

Hién nay, da c6 kha nhiéu cic cong b6 st dung
nanocellulose 1am gid mang d€ t6ng hgp céc hat nano
kim loai nhu Au, Pt, Ag, Pd, Fe...*”” biing cic phuong
phép héa hoc xanh, v6i nhiing tiém ning ting dung
trong linh vuc vat liéu nanocomposite hiéu nang cao
va xuc tac sinh hoc dé1am sach moi trudng. Cach tiép
can nay khong nhiing giup cai thién kha ning phan
tan va bén hoa hoc ctia cdc hat nano kim loai hay nano
oxide kim loai ma con giai quyét xu hudéng tép hop lai
tao vat liéu khdi trong dung dich, do cic hat nano nay
khong bén nhiét dong hoc.

Trén quan diém d6, t6ng hop cac hat oxide sit trén
gid mang la cic polymer sinh hoc la mét phuong phap
khong nhiing thin thién mai trudng ma con thé hién
nhiing tinh chit ndi bat nhu tinh chit dién, ti va
quang hudng dén cac ting dung tiém ning nhu cam
bién, y sinh, dich chuyén séng dién ti, dan truyén
thudc ciing nhu lam xdc tdc phan huy cac chit 6
nhiém doc hai. Tuy nhién, méi chi ¢4 it cdc cong b6
trén viéc ché tao cac hat oxide sit trén nén nanocel-
lulose. Chen va cic cong su® da téng hgp Fe304 c6

Trich dan bai bao nay: An V N, Van Hién N, Ngoc Uyén N T, Chi Nhan H T, Hiéu L V. Téng hgp hat Oxide
sat tif trén bé mat nano tinh thé Cellulose bang phuong phap déng két taa. Sci. Tech. Dev. J. - Nat.

Sci.; 3(4):271-278.
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dinh trén SiO; gin trén CNCs. Vit liéu sau d6 dugc
ghép v6i B-cyclodextrin nhidm st dung d€ hip phu
dugc chat. Nanocomposite thu dugc c6 ciu tric 16i -
vo v6i do tii hoa va do bén nhiét cao, ngoai ra con c6
dung lugng hip phu 16n.

Trong nghién ctiu nay, ching téi tién hanh téng hgp
hat oxide sat tit (Fe304) trén bé mit nano tinh thé
cellulose (CNCs) bing phuong phap dong két tua, st
dung mudi sit va CNCs dugc téng hgp tit be dita nudce
Viét Nam. Vit liéu tao thanh v6i mong mudn két hgp
gitia tinh tuong thich sinh hoc cia CNCs cling tui tinh
ctia Fe304 hta hen kha ning tng dung cta vit liéu
trong linh vuc xti Iy moi trudng.

VAT LIEU VA PHUONG PHAP

Vat liéu

Ngudn nguyén liéu be cay diia nudc duge thu gom tit
khu vyc ddm 14y nhiém mén huyén Céan Gi6 - Tp. H6
Chi Minh. NaOH, HCOOH, H,0,, HCI, NH3, cling
hai tién chit ctia Fe1a FeCly.4H, O va FeCl3.6H, O déu
la dang thuong mai, ¢ xuét xu ti Trung Qudc va dugc
sti dung ma khong qua bat ky qud trinh tinh ché nao.

Phuong phap nghién cttu

Phd hong ngoai bién d6i Fourier (FT - IR): phé dugc
ghi trén mdy quang phé TENSOR 27 (Bruker, Diic ).
Céc mau phén tich dugc nghién min va siy 24 gi 6 80
2C gdm mau dita nuGe thod, mau tdy trang, mau CNCs,
mau sau khi ghép oxide sét tii 1én CNCs va mau oxide
sdt ti. Mau phén tich dugc ép vién véi KBr, sau do
quét tit s séng 4000 cm ™! dén 400 cm ™!,

Phén tich nhiét - khéi lugng (TGA) nhim muc dich
danh gid sy thay d6i tinh chét nhiét cta vét liéu sau
cac qua trinh xti ly. Cac mau bot phan tich TGA dugc
ghi trén may TGA Q500 cia My, mau dugc quét tu
30°C dén 800 °C trong moéi trudng khi nito, téc do
quét 1a 10°C/phat.

M?iu khoé dang bot duge phan tich nhiéu xa tia X (D2
PHARSER, Bruker) v6i goc quét 26 tii 10° dén 80° véi
budc chuyén 0,02°/ phut. D6 két tinh ctia mau dugc
tinh theo cong thiic’

C(%)=1- fan_ 100 1)
Tooz
Trong dd, Ipg 1a cuong do ctia mii cao nhit tai 20=
22,5%, Iym la cudng do ctia mai nhiéu xa thap nhit tai
20=18°.

Hinh thdi hoc ciia méu dugc xéc dinh qua anh hién vi
dién td truyén qua (TEM). Trudc khi quan sat, mau
CNCs dugc phan tan trong nudc (0,01 mg/mL) bang
siéu am trong 30 phit, sau d6 mot giot ctia hé huyén
pht nay dugc dua lén ludi dong va pha 1én mét 16p
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carbon mong, tiép dén miu dugc sdy kho trude khi
phan tich.

Tt k€ mau rung (VSM): Budng cong tit hoa dugc ghi
trén mdy do ti k€ miu rung System ID: EV11, SN:
20100622. Cac mau do 13 mau sau khi ghép oxide sit
ttr 1én CNCs va mau oxide sat tir.

Co lap cellulose tur than cay dita nuéc va
thuy phan tao CNCs

Tién xar ly

Be duia nudc dugc loai phan vo va ché ra thanh tling
doan khoang 30 cm day khoang 1 cm, sau d6 dugc can
trén mdy cén hai truc. Sau khi cdn, san phdm dugc
phoi kho va tach ra thanh sgi. Tiép dén, sgi diia phoi
khoé dugc mang di xay nhuyén, khudy déu trong nudc
s0i, d& ngudi loc rdi phoi kho.

Xirly HCOOH acid

Soi sau khi riia nuéc s6i, dugc khudy tron déu trong
HCOOH 90% & 100°C, trong 2 gi¢ (ti 1& 1/15 gidia
khéi lugng soi va thé tich HCOOH 90%), sau d6 loc
va rtta bing HCOOH nguyén chat, rtia lai nhiéu lan
bang nudc nong. S&y mau va can.

Xirly peroxyformic acid (PFA)

Soi sau xt ly acid tiép tuc dugc khudy hoan luu véi
dung dich PFA (90% HCOOH, 4% H,0,, 6% H,0)
3 80°C trong 2 gio réi loc, rua lai 14n lugt véi formic
acid 80% va nudc cét.

Tdy trdng

Soi sau khi xt Iy PFA dugc tao dung dich huyén phu
v6i nude cit (3%), sau d6 cho NaOH 1M vao dung
dich sgi di€éu chinh dén pH = 11, thém H,O; vao
(khéi lugng chiém 40% khéi lugng sgi). Khudy déu
hén hop trén & 80°C trong 1 gid. Sau d6 loc va rtia hé
bing nudc cit, sdy va can mau thu duge. San phim
thu dugc sau qua trinh nay chinh 14 cellulose tinh
khiét.

Thay phdn acid

Soi cellulose dugc khudy hoan luu lién tuc trong dung
dich acid chlohydric 6M (ty 1¢ khdi lugng sgi:thé tich
acid la 1:25) & 90°C trong 90 phut. Huyén phui sau
khi thay phan dugc tién hanh ly tim trong nudc cét
v6i téc do 4000 vong/phut trong 10 phit. Bude ly tam
nay dugc thuc hién nhiéu lan dén khi dung dich trung
hoa c6 pH = 7. Sau d6, ly tAm tiép 2 1an bing acetone.
Két qua thu dugc mau nanocellulose (CNCs) dang bot
trdng sau khi sdy kho & khoang 50°C.
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Ghép oxit sat tirlén CNCs

1,8 gam CNCs dugc cho phan tan trong 206 gam dung
dich NaOH 1%, sau d6 1,285 gam FeCl,.4H,0 va
3,163 gam FeCl3.6H,0 dugc cho vao dung dich trén.
Phan ting dugc khudy lién tuc trong 4 gi¢  90°C. Sau
do6 nhiét d6 hé phan ting dugc giam xuéng 85°C rdi
cho thém 7,5 mL NH4OH va tiép tuc phan ting thém
4gi5 !0, San phdm dugc ly tim bing nuéc cho dén khi
pH =7 r6i ly tdm tiép bing ethanol déloai bo tap chat
va tac chét con du. San phim rin dugc sdy 6 50°C
cho dén khi kho hoan toan, ta thu dugc nanocellulose
da ghép oxide sit tii (MGCNC:s). Song song véi qué
trinh nay, mét mau oxide st tit cing da dugc tng
hop & cung céc diéu kién nhu trén d€ lam mau déi
chiing.

KET QUA VA THAO LUAN
Phan tich phd FTIR tinh thé nanocellulose

Transmittance (%)
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Hinh 1: Phé FTIR cta (a) mau dita nuéc tho, (b)
cellulose va (c) CNCs.

Phan tich FTIR cho biét thong tin v€ ciu tric hda hoc
bang cich xdc dinh dao dong ctia cdc nhom chiic hda
hoc c6 trong mau. Két qua FTIR ctia cdc mau (Hinh 1)
cho thdy: c6 hai vung hip thu chinh & s6 séng thép
trong khoang 700 - 1800 cm™! va & cic s6 song cao
hon tuong ting v6i khoang 2700 — 3500 cm ™. Mii
hép thu tai s6 sé6ng 3400 cm ™! lién quan dén dao dong
kéo gian cfia nhém OH va miii hdp thu tai 2900 cm ™!
dac trung cho lién két C - H!!. Lignin c6 mi hép thu
dic trung trong khoang 1500 - 1600 cm ™! tuong ting
v6i nhiing dao dong cua lién két vong thom. Ngoai
ra, mii phé tai 1730 cm™! quan st dugc d6i véi mau
dtia nudce tho cho théy sy hién dién ctia nhom acetyl

hodc nhém ester c6 trong thanh phan hemicellulose
hodc nhém carboxyl cua ferulic acid va p-coumeric
acid trong thanh phan lignin '!.

So sénh gitta mau dita nudc tho va mau cellulose, thiy
6 su khdc biét ro gitia cac tin hiéu clia cdc mii phé:

mét hoan toan tin hiéu tai 1730 cm ™!

, mi tai 875
cm~! xuft hién r6 trong miu nanocellulose 1a dao
dong kéo gian C - O - C clia vong pyranose va lién
két B- glycosidse 2.

Tu két qua trén c6 thé két luan 1a khong c6 lignin con
lai trong cellulose thu dugc. Diéu nay xudt phat tu
sy mat di cac mii hdp thu lién quan dén dao dong
vong thom (1500 - 1600 cm™ 1) va mai hép thu tai
1730 cm~!. Qua trinh thay phan acid da loai bo cac
cellulose vo dinh hinh. Do d4, nhiéu lién két C-OH,
C-0O-C va C-C trén cu tric tinh thé di tuong tac
v6inhau, chinh sy tuong tic nay lam xudt hién nhiing
mii hép thu tai 710 cm ™! va vai yéu tai 750 cm ! 12,
Két qua phan tich nhiét - khéi lugng (TGA)

Nhiéu nghién ctiu lién quan dén su phan hty cta vat
liéu lignocellulose da dugc bao cdo. Hemicellulose,
cellulose va lignin phan huy tai cdc nhiét d6 khic nhau
do sy khac biét vé cdu tric héa hoc gitta ching. Thi
dy, Wang va cong sy '° cho théy trong phan tich nhiét,
cellulose phin huy bit dau & 315°C va kéo dai téi
400°C. Nhiét do phan huy cuc dai xay ra tai 355°C.
Tai 400°C gin nhu tédt ca cellulose bi phan huy, va
ham lugng tro con lai tuong d6i nho (6,5% theo khoi
lugng) 4. Hemicellulose bat ddu phan hay & 220°C
va qud trinh nay tiép tuc 1én dén 315°C, nhiét do cuc
dai ctia qud trinh phan hty & 268°C, lugng tro con lai
& 700°C khoang 20%. Cudi ciing, thdy rang qua trinh
phén huy lignin xdy ra 6 mét khoang nhiét d6 rong,
bat dau tii dusi 200°C va kéo dai dén trén 700°C. Ham
lugng tro con lai tit qud trinh nhiét phan lignin la cao
nhit (46 wt%).

Két qua TGA va DTG (Hinh 2) cho thdy cic miu déu
¢6 su hao hut khdi lugng nho dugc tim thdy trong
khoéng 25 - 150°C do sy bay hoi d6 4m ctia vat liéu
hodc nhiing hgp chit c6 trong lugng phén tu thap con
lai tli céc buéc trong qua trinh ¢ lap '>1°. Qud trinh
phan hay sg¢i diia nudc chua xt ly xay ra trong mot
vung nhiét d6 réng cho thdy sy hién dién ctia nhiéu
thanh phan khdc nhau trong s¢i dtia nuéc.

Két qua thuc nghiém 14 hoan toan phu hgp véi cac
nghién ctu trudc day, véi mau tho ban dau lugng tro
con lai 30,92%.

Sau qua trinh tach chiét va thuy phin, mau cellulose
bén nhiét nhit do di loai bd dugc hoan toan lignin
va hemicellulose trong soi dita nudc (chiing minh &
két qua FTIR), nhiét d¢ bat ddu phan hay ctia mau
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Bang 1: Nhiét do bat dau phan hiy (T,), nhiét d6 phan hiy cuc dai (T,,,,) va dd mat khéi lugng (WL) clia cac mau

xac dinh théng qua két qua TGA

Mau Giai doan 1 Giai doan 2 Luong tro
con lai tai
700°C
T, (°C) Tinax (°C) WL (%) T, (°C) Tinax (°C) WL (%)
Mau tho 40 66,93 9,58 265,25 361,64 59,46 30,92
Cellulose 50 73,00 5,64 360,42 399,62 82,45 11,90
CNCs 50 72,00 8,82 348,00 387,47 83,58 7,58
100 hemicellulose, lignin va pectin, chi con lai thanh phan
b & cellulose tinh khiét véi cac viing v dinh hinh va két
80 i © tinh ton tai dan xen nhau. Hon niia qua trinh thay
phén lam cdt dat cic lién két B-glycoside bai cic ion
2™ a | ¢ nE hydronium ctia acid manh, cic ion nay tin céng vao
5 o i § vung v6 dinh hinh trén sgi dong thoi loai bo cac viung
E | & nay va giti lai nhiing viing ¢ do két tinh cao. Két qua
20 1 10 1 d6 két tinh ctia sgi ting ti mau dita nudc tho dén
0 mau cellulose va CNCs. Theo cong thic (1) do két
0 y y y y y r tinh ctia cdc mau dugc xdc dinh 13 57,1% d6i véi mau
100 200 300 400 500 600 700

Temperature (°C)

Hinh 2: Gian d6 TGA va DTG ctia cdc mau (a) dira
nudc tho, (b) cellulose va (c) CNCs.

rat cao 360,42°C, dong thoi lugng tro con lai giam di
rdt nhiéu con 11,9% (Bang 1). Két qua khao sat phan
tich nhiét - khéilugng ciia mau CNCs 6 hai giai doan
phéan huy, bao gém ca qua trinh bay hoi nuéc. Giai
doan ké tiép sau sy mdt hoi nudc 1a qud trinh giam
cdp ctia nano cellulose da xdy ra, nhiét d6 phan huy
ctia mau CNCs thdp hon mau cellulose c6 thé 1a do
kich thudc cua sgi. Kich thudc nhé lam cho dién tich
bé mat tiép xtc v4i nhiét clia sgi 16n so véi kich thude
ctia sgi cellulose nén nhiét d phéan huy thdp hon cc
mau truée thiy phan 7.

Phan tich cau truc tinh thé bang gian do
nhiéu xa tia X (XRD)

Theo ly thuyét, gidan d6 XRD cua cellulose tinh khiét
sé bao gobm bon mii két tinh tai cdc vi tri 20 1an lugt
13 14,49, 16,52, 22,6° va 34,9, ling v6i cdc mit phing
(101), (10]) (002) va (040) '8, Két qua nhiéu xa tia X
clia cac mau dita nudc tho, cellulose va CNCs dugc
thé hién trong Hinh 3. Dinh cao § 260 = 22,5° la sic
nét nhit & CNCs, cho thdy muic do két tinh cao hon
trong cdu tric ctia mau nay so véi cic miu con lai.
Céc qua trinh tién xt Iy mau, xt ly HCOOH, xt ly
PFA va tdy tring da loai bo hiéu qua cdc thanh phan
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dita nudc tho, 78,9% dodi véi cellulose va 85,2% d6i véi
CNCs.

Counts

1 1 1 1 1 1 1 1 1 1 1 1 1
10 16 20 25 30 35 40 45 50 55 60 65 70 75 80
26(%)

Hinh 3: Gian d6 XRD cac mau (a) dira nuéc tho, (b)
cellulose, va (c) CNCs

Phan tich anh hién vi dién ti truyén qua
(TEM)

Két qua anh hién vi dién tt truyén qua cta cellu-
lose sau khi dugc thity phén bang acid chlohydric 6M
(Hinh 4) thu dugc CNCs c6 dang sgi v6i chiéu dai va
duong kinh trung binh lan lugt 13 410 nm va 10 nm,
ty 1é gitia chiéu dai va dudng kinh 1a 41.
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Hinh 4: Anh TEM ctia huyén phii CNCs & cac thang
do khac nhau (a) 1,0 um va (b) 500,0 nm.

Thanh phan, cau tric va tinh chat caa vat
lieu MGCNCs

Thanh phén héa hoc ctia mau oxide sit tit ghép 1én
nanocellulose (MGCNCs) dugc xéc dinh bing phé
FTIR (Hinh 6). CNCs v6i bé mat tich dién am gay ra
bdi s6 lugng 16n cac nhém chiic hydroxyl trén bé mat.
Khi thém CNCs vao dung dich mudi st (c6 chiia FeZt
va Fe3t), nhiing cation nay sé tuong téc tinh dién véi
cac nhom hydroxyl cia CNCs va tao thanh dung dich
phan tan déng déu ctia CNCs - Fe?/Fe3*. Tiép dén
qua trinh dong két tha xdy ra, sain phdm Fe3O4 sinh
ra sé tuong tac v4i cic nhom hydroxyl va gan 1én bé
mit CNCs. Co ché ghép oxide sit tit 1én nanocellu-
lose thong qua phan ting dong két tia dugc mo ta trén
Hinh 5.

Fe? +Fet
0 o500,

ﬁ NH,OH, 85°C m‘l":“\e\& \
CNCs Mﬁ ’.*‘\’l\..
TN

Fet*+ 2Fe+ B0H- — Fe,0, + 4H,0

"
L T ot g
Cn—on " Ft OH

Hinh 5: Co ché ghép oxide sat tir Ién nanocellu-
lose bing phuong phap dong két tuaa.

Két qué FTIR cho thdy mdu MGCNCs xuét hién cac
mai hép thu dic trung cta cellulose tai cac s6 song
2908, 1427, 1319, 1208, va 894 cm ™! tuong ting v6i
dao dong kéo dan —CH, dao dong bién dang —CHy,
dao dong lic —CH,, dao dong bién dang C — OH
trong mit phing C-6 va dao dong bién dang bit
d6i xting ctia —C—O—C ciia lién két B-glucosidic '°.
Nhiing mii hdp thu nay c6 cuong d6 thip do sy hién
dién ctia cdc hat Fe304 ¢ dinh trén bé mit CNCs.
Cudng d¢ cua mii hép thu dic trung cho nhém hy-
droxyl tu do ctia CNCs tai 3280 cm ™! giam, déng thoi
ciing quan sat thdy mii tai 1647 cm ™! ctia CNCs bi
dich chuyén vé 1652 cm ™! trong MGCNCs. Diéu nay

c6 thé 1a do su tao thanh Fe3O4 sau qua trinh déng
két thia trén bé mat hydroxyl cia CNCs déa han ché sy
dao déng clia cdc nhém hydroxyl ctia CNCs . Ngoai
ra, d6i chiéu v6i phd FTIR cta Fe3Oy, phd FTIR clia
MGCNC:s ¢4 su xudt hién hai mii hip thu méi tai 620
cm~! va 700 cm ™! tuong ting v6i dao dong kéo din
va bién dang ctia Fe - O. Diéu nay mét l4n nita xac
dinh su tao thanh ctia Fe30, trén CNCs 20,

Transmittance (%)

1 1
4000 3500 3000 2500 2000 1500 1000 500
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Hinh 6: Phé FTIR clia cdc mau CNCs, Fe;0,4 va
CNCs/Fe3O4,

Gian d6 XRD ctia mdu MGCNCs (Hinh 7) cho thdy
st hién dién cia mot s6 miii tai céc gia tri 26 lan lugt
1a33,1°,35,6°,49,5°, 54,1°, 62,4°, va 64,0°, tuong ting
v6i cdc mat mang (220), (311), (422), (511), (440), va
(531) trong cdu triic ctia Fe3042!'. Tuy nhién khong
quan sit thdy cic mai dic trung cho tinh thé caa
CNCs. Diéu nay c6 thé dugc giai thich la do sy khac
nhau ctia yéu t6 tin xa nguyén ti ciing nhu qua trinh
dong két tha trong moi trudng kiém & 90°C da lam
giam d¢ két tinh cia CNCs, do d6 lam gidm cudng
d6 cdc mii nhiéu xa trong MGCNCs 10,

Gian d6 TGA clia MGCNCs trong moi trudng Nj
cling xay ra hai giai doan mat khdi lugng tuong tu
nhu CNCs (Hinh 8). MGCNCs c6 d6 bén nhiét cao
hon do sy gén két ctia cac hat Fe3O4 thong qua tuong
tac v6i cac nhom hydroxyl trén bé mit CNCs. Su cd
mat ctia Fe304 lam cho mau MGCNCs 6n dinh nhiét
khi nhiét d¢ Ién téi 400°C trong moi truong khi tro.
Ham lugng Fe304 két tu trén bé mit CNCs c6 thé
dugc tinh dya trén sy mét khoi lugng ctia ca hai mau
CNCs vA MGCNCs tai 500°C 0. Két qui cho théy,
sau qud trinh dong két tta ham lugng Fe304 gin két
trén CNCs la khodng 51% theo khoi lugng.

275



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu nhién, 3(4):271-278

40 =

Mx (emulig)

40 . . ;

I L} L}
-15000 -10000  -5000

] ! L] L] L]
0 5000 10000 15000

Appiled Field (Oe)

Hinh 9: Puéng cong tir héa cia mau (a) Fe30,4 va (b) CNCs/Fe;0,
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Hinh 7: Gian d6 XRD ctia cdc mau CNCs, Fe;0, va
CNCS/FE304.

Tinh chat tur cha vat liéu MGCNCs

Puong cong VSM cua Fe304 va MGCNCs dugc thé
hién trén Hinh 9. Su xuét hién duong cong ti héa
chiing t6 mau CNCs/Fe3Oy4 6 tii tinh v6i d6 bio hoa
tit hda 6 khoang 24 emu/g. So véi oxide sit tit khoang
36 emu/g thi do bao hoa tii hoa ctia CNCs/Fe304 co
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Hinh 8: Gian d6 TGA va DTG ctia mau (a) CNCs va
(b) CNCs/Fe3 0.

thép hon, do khi oxide sdt tit dugc ghép 1én CNCs thi
ti tinh c6 gidm, tuy nhién thi ti tinh vin kh4 cao.

KET LUAN

Tu ngudn nguyén liéu la be 1a dita nuéc, trai qua cac
quy trinh xt ly héa hoc khac nhau, ching t6i da co
lap dugc céc tinh thé cellulose, tii d6 1am co s& cho
viéc téng hop hat oxitde Fe30y4. Vat liéu tinh thé cel-
lulose tii tinh dugc téng hgp thanh cong théng qua
phuong phap dong két tha mot giai doan don gian,
trong d6 ham lugng Fe304 gin 1én bé mit CNCs la
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khoang 51%. MGCNCs dugc khao sat thong qua cac
phuong phap XRD, FTIR, TGA va VSM. Két qua VSM
cho thdy mau MGCNCs c6 do bao hoa tit hoa thép
hon Fe3O4. PhS FTIR xdc nhén sy tuong tdc gitia
Fe304 v6i cdc nhom chiic hydroxyl trén bé mit ctia
CNGCs. Vit liéu tao thanh véi mong mudn két hop
gitia tinh tuong thich sinh hoc cia CNCs cling tui tinh
ctia Fe304 hta hen kha nédng ting dung cta vat liéu
trong lanh vuc xt ly méi trudng.
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Preparation of magnetic iron Oxide coated on the surface of
Cellulose nanocrystals by in-situ coprecipitation process

Vu Nang An*, Nguyen Van Hien, Nguyen Thai Ngoc Uyén, Ha Thuc Chi Nhan, Le Van Hieu

ABSTRACT

This study reported a single-step method for the fabrication of magnetic cellulose nanocrystals
(MGCNCs) by coprecipitation iron oxide nanoparticle onto cellulose nanocrystals (CNCs). Cellulose
Use your smartphone to scan this nanocrystals (CNCs) were derived by hydrochloric acid hydrolysis (HCl 6 M, 25 mL/g cellulose) in the
QR code and download this article optimum condition at 90 °C for 90 min. Pure cellulose was isolated from Nypa fruticans branches, a
popular tree in Vietnam. The structure and morphology of CNCs were characterized by crystallinity
index, morphology and thermal stability. TEM images showed that the average fiber length of the
nanocrystals was 410 nm with a diameter of 10 nm (aspect ratio of 41) and the crystallinity index of
85.2 % (by XRD). The as-prepared MGCNCs were characterized by Fourier transform infrared spec-
troscopy (FTIR), wide-angle X-ray diffraction measurement (XRD), thermal gravity analysis (TGA) and
vibrating sample magnetometry (VSM). The results showed that the magnetic cellulose nanocrys-
tals absorbed about 51 % w/w on CNCs surfaces with magnetic properties and the saturation mag-
netization of about 24 emu/g. Possessing the biocompatibility as well as paramagnetism, the mag-
netic cellulose nanocrystals were promising materials for environmental treatment.
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	KẾT LUẬN
	Lời cảm ơn
	Danh  mục từ viết tắt
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