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Tém tit. Trong bao cdo ndy, vat liéu composite cellulose/Ni (Cellulose/Ni) duoc tap trung nghién ctru tong
hop va tmg dung nhu vt liéu xtc tac cho phan ing oxi hoa dién hoa urea trong moéi truong kiém. Cellulose
dugc tach tir vo cam, mdt phé pham trong nganh ndng nghiép va thuce pham, bang phuong phéap phan huy
sinh hoc trong méi truong nude dira. Sau d6, cac hat Ni duoc ¢d dinh trén nén cellulose bang chét khir
NaBH,. Tinh chét cta vat liéu Celluse/Ni duoc khao sat bang phuong phap kinh hién vi dién tur quet (SEM),

nhiéu xa tia X (XRD), phd hong ngoai bién dbi Fourier (FTIR) dé x4c dinh hinh thai, ciu triic ciia bot gidy
sau khi da tong hop. Hoat tinh dién hoa cta vat liéu xuc tac dién héa cellulose/Ni duogc do bang phuong
phap quét thé vong tuan hoan (Cyclic voltammetry — CV). Két qua cho thay vat li¢u composite cellulose/Ni
thé hién kha ‘nang xuc tac dién hoa dbi v6i urea trong moi truong kiém. Két qua nghién ctru dong gop vao
viéc phat trién vat liéu, ciing nhu viéc tin dung ngudn chit thai trong ing dung vt lidu xtic tic cho phan
ung dién hoa urea.

T khéa. Dién phan urea, Cellulose, Nickel.

1 GIOI THIEU

X4 hoi ngay cang phat trién kéo theo cac nhu cu vé tiéu thu nang luong ngdy cang cao. Bén canh do, nhién
liéu hoa thach bi khai thac qua mirc dan den can kiét dang 1a van dé can dugc giai quyét trong nhiing thap
nhién gan day. Do d0, cac ngudn cung cap nang luong xanh nhu: nang luong mat troi, nang lugng gio, pin
nhién liéu hydro,... duoc nghién ctru phat trién nhung van con nhiéu han ché vé khia canh luu trit va van
chuyén [1]- [3]. Trong cac nhién liu, urea dugce biét toi nhu 1a mot chat mang hydro c6 thé dap tng kha
nang cung cap nang luong va co nhiéu tinh chat wu thé nhu: ciu trac 6n dinh, khong doc hai va khong chay
nd [4]. Mic khac, urea c6 nhiéu wu thé hon so v6i cac nhién liéu khac nhu: ammoniac, ethanol, ... do dé
dang van chuyén va an toan trong luu trit [5]-[7]. Vi thé, pin nhién liéu urea va nhimg nghién ctru xung
quanh linh vyuc nay hién dang thu hut nhidu nha khoa hoc trén thé gigi [8]. Trong nghién ctru nay, phan tng
oxi hoa dién hoa urea dugc nghién ctru trén nén xuc tac cua nickel va vat liéu hd trg cellulose.

Cay cam (thudc ho Rutaceae) dugc trong rong rii & nhidu qubc gia nhu: Hoa Ky, Brazil, Trung Qudc, Viét
Nam... Theo dit liéu théng ké nim 2019 cua Food and Agriculture Organzition of the United Nations
(FAOSTAT), qua cam dugc ché bién thanh cac thuc pham dinh dudng voi mirc tiéu thu nhiéu nhét trong
cac loai trai cdy vao khoang 16.939 nghin tan/nam. Vi vdy, cac thanh phan - thuong dugc virt bo nhu rac
thai — bao gom vo, X0, bd mang, hat cam chiém 50-60 % tong khéi luong [9]. Bén canh do, nhiéu dé xut
vé van dé tai st dung phé pham vo cam thanh cac san pham c6 gia tri cao nhu pectin, tinh dau, phan
bon,...dang dugc nghién ciru va phat trién [9]. Pugc biét t6i nhu thianh phan ciia thanh té bao thuc vat,
cellulose chiém 8-10% db trong vo cam. Hién nay, nhiéu nghién ctru lién quan dén viéc tach cellulose tir
v6 cam bang qua trinh sunfit héa [10] nhim ning cao ham luong cellulose nhung két qua tong hop duoc
luong cellulose thap, dic tinh kém [11]. Cellulose, polymer tu nhién, mot chudi glucose dang vong thang,
don vi 1dp lai gom hai vong anhydoglucose lién két voi nhau thong qua mot oxy lién két cong hoa tri voi
C: ciia mot glucose vong va C, ciia vong lién ké va dugc goi 1a lién két B(1-4) glucosidic [12], [13]. Bén
canh d6, phuong phap tach cellulose tir vo cam bang qua trinh phan huy sinh hoc [14] c6 d6 tinh khiét cao,
khong doc hai. Do do, bai nghién ciru nay sé& tap trung vao viéc sir dung vo cam phéan hiy sinh hoc dé tach
cellulose.

Vit liéu nano dong vai tro quan trong trong cac linh vuc nhu: ndng lugng, dién t, y sinh,... Déac biét trong
linh vye xuc tac, vat liéu nano dugc xem 1a chit xuc tac cho phan tng oxi hod cac phan tir hitu co trong
mdi trudng kiém. Trong linh vuc xtc tac dién hoa, nhiéu nghién ctru lién quan t6i kim loai nickel cho cac
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phan tmg phén huy urea [15], ethanol [16],... Hién nay, nhiéu nghién ctru lién quan dén phan g xtic tac
dién hoa urea trén nén kim loai nickel [4], [15] Do cac tinh chat dic trung nhu tinh oxi hoa khtr, dan dién
va gia thanh thap nén nickel da tré thanh d6i tugng chinh trong nhiéu nghién ciru xtc tac dién hoa hién nay
[17].

Trong giGi han nghién ctru cua dé tai nay, cellulose dugc tng dung nhu vét lidu hd trg trong téng hop
composite cellulose/Ni tir vo cam tan dung tir rac thai thuc pham. V6 cam duge xir 1y bang phuong phap
vat 1y nhu: nghién, ray thanh bot min c6 kich thudc < 160 pm trudce khi xtr Iy phan huy sinh hoc. Sau khi
bot cam thu dugce s€ ap dung phuong phap phan huy sinh hoc trong méi truong nude dira dé tach cellulose.
Dic biét, hiéu suét thu hoi cellulose dugc nang cao bang cach két hop str dung song si€u &m sau khi xur ly
vi sinh. Cellulose dugc tach khoi cac hop chét khac sau d6 duogc két tua nickel bang phuwong phéap khir. Cac
tinh chat hoa Iy cua cellulose va Ni/cellulose dugc kiém tra bang phuong phap do nhiéu xa tia X (XRD),
phd hong ngoai bién ddi Fourier (FTIR), kinh hién vi dién tir quét (SEM). Phuong phap quét thé tudn hoan
cyclic voltammetry (CV) dugc st dung dé kiém tra kha nang xtic tac dién hoa cta vat liéu dugc tong hop.

2 THU'C NGHIEM

2.1 Ho4 chat

V6 cam sanh duoc thu thip tir cac quay ban nude ¢ xung quanh trudng Pai hoc Cong nghiép thanh phd H)
Chi Minh. Nudc dira dugc chuin bi tir dira xiém duoc trong & dong bang séng Ciru Long. Pudng cat tring
san xudt & nha may dudng Bién Hoa, Viét Nam. Cac hoa chat khac nhu: acid acetic (CH;COOH), natri
hydroxit (NaOH), ethanol (EtOH), nickel chloride hexahydrate (NiCl..6H-0), kali hydroxit (KOH), urea
((NH2)2CO) ¢6 xuit str Trung Qudc.

2.2 Tach cellulose tir vo cam

Vé cam dugc thu thap, roa sach nhiéu 1an bﬁng nudc, séy kho ¢ nhiét @6 60 °C trong 48 gio. Sau do, vo
cam kho dwoc nghién thanh bot bing may nghién dia. Bot Vo cam c6 kich thudc < 160 pm dugc thu thap
bang may sang ray (Retsch - As 200 Basic - Germany).

Trong nghién ctru ndy, cellulose duoc tach bang phuong phap phan hiy sinh hoc tir bot vo cam da chon loc
c6 kich thude < 160 pm trong mdi trudng nude dira, phuong phap ndy dugce thuc hién mo6 phong theo cac
nghién ctru dé duge cong b [14], [18]. Bot vo cam duge khudy trong hdn hop nude duong dé tao thanh
hén hop ddng nhit c6 mau ndu cam trong khoang 3 gio. Sau d6, hdn hop mau nau duoc u ki khi trong x
ngay (x 1a thoi gian phan huy cellulose 1an luot trong 5 ngay va 30 ngay) dé dugce hdn hop bun dong nhat
mau nau cam. 4.5g hon hgp bun nau cam vira dugc tao thanh duge nudi dudng trong moi trudng nude nudc
dira (650 mL nudc dira, 25 mL CH3COOH 83 %, 65 g duong theo ti 1¢ 1:100 (g/mL)). Sau d6, hdn hop
dugc danh siéu 4am bang bé rira siéu &m (Powersonic - 405 Hwashin - Korea) trong 4 gio nham phan tach
cac soi cellulose. Hon hop duoc hip dé tidu diét cac loai vi khuan khac ¢ 120 °C trong 20 phit va tiép tuc
1 ki khi trong méi trudng nude dira 15 ngdy. Sau khi @, hon hop duge trung hoa boi NaOH 1 wt% trong 24
gid va rira bang nudc cit nhidu 1an dé pH=7. Két thiic qua trinh, gel cellulose duoc tong hop c6 mau cam
nau c6 ki hiéu Cellulosex vai x 1a thoi gian phan huy cellulose (5 ngay, 30 ngay) (bang 1).

Bang 1. Cac mau cellulose dugc tdng hop theo thoi gian.

Mau Thoi gian phan huy (ngay) Ghi chd
Cellulosex X Str dung song siéu am
Cellulosexn X Khong str dung song si€u am

2.3 Téng hop composite cellulose/Ni

“Composite cellulose/Ni duoc téng hgp bang phuong phap dung chat khir NaBH4 dé nickel phi 1én nén
cellulose [14]. Cellulose ¢ qui trinh trén dugc khuay déu dé > gel dong nhat trong 6 gi0. 0.267 g NiCl,.6H,0
dugc thém vao gel & trén va tiép tuc khudy dé dat dugc hdn hop mau xanh dong nhét trong 24 gid. Qua
trinh khir xay ra khi hdn hop trén dugc thém vao dung dich NaBH, trong 2 gid. Cudi cung, hdn hop duoc
loc, rira, sy 60 °C va thu dugc san pham mau den co ki hiéu CellulosexNi.
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2.4 Tinh chit vt liéu

Céu truc ciia composite cellulose/Ni duoc khéo sat biang phuong phap nhiéu xa tia X (XRD; Shimadzu —
LabX XRD 6100), quang phd chuyén dbi hong ngoai (Fourier transform infrared spectroscopy - FTIR;
Jasco FTIR - 4700). Hinh thai va kich thudc mau dugc xac dinh bang phuong phap kinh hién vi dién tir
quét (SEM; Hitachi S4800). Hoat tinh dién hoa cua vat liéu xtc tac duge khao sat bang phwong phép quét
thé tuan hoan (CV), (VSP, bio-logic) v6i hé 3 dién cyc. HE 3 dién cuc duge sur dung trong nghién ctru hoat
tinh xtc tac dién hoa cua dién cuc gdbm: dién cuc 1am viéc gdm mau duoc phu 1én dién cuc 18i carbon
(glassy carbon electrode) duong kinh 3mm; dién cuc 161 Pt va dién cuc tham khao Ag/AgCl. Qua trinh khao
sat dién hoa xay ra trong dung dich kiém KOH 100 mM.

3 KETQUA

3.1 Céu tric vt liéu

Hinh 1 cho ta thiy mau cellulose sau khi d& phan huy sinh hoc theo thoi gian 5 ngay va 30 ngay trong moi
truong nude dira. Két qua hinh anh thé hién thé tich 1an lugt cta Celluloses (hinh 1A), Celluloseson (hinh
1B), Celluloseso (hinh 1C). Trong céac diéu kién khao sat, két qua dugc ghi nhan rang thé tich cac miu thu
dugc tang theo thir ty sau: Celluloses < Celluloseson < Celluloses (bang 2). Két qua cho thy ring, thé tich
cellulose thu dugc tang theo thoi gian bot vo cam ngam trong moi trueong nudce dira. Mac khac, trong cung
diéu kién khao sat ciia mau Celluloseso va mau Celluloseson, mau Celluloseso c6 thé tich 1on gap 1.6 lan so
v6i mau Celluloseson. Vi vAy, qué trinh danh siéu 4m gitip ting kha ning thu cellulose so v6i khong sir
dung song siéu 4m trong qua trinh thu cellulose tir vo cam. Do d6, diéu kién khao sat ciia mau Celluloseso
cho két qua cellulose tét nhat.

Bang 2. Thé tich c4c mau cellulose dugc téng hop trong méi truedng nude dira.

Mau Thé tich (mL)
Celluloses 100
Celluloseson 250
Celluloseso 400

Hinh 1. Hinh anh thé tich lan lugt cua cac mau: Celluloses (A), Celluloseson (B), Celluloses (C) trong méi truong
nudc dira.

Két qua nhiéu xa tia X (XRD) ctia Cellulose, va CellulosexNi duoc thé hién trén hinh 2. Két qua XRD cua
cac mau cellulose duoc khao sat ¢ nhitng diéu kién khac nhau thé hién nhu két qua ciia mau Cellulosey
(duong cong mau den) cho thiy ring miu cellulose thu dugc c6 cdu tric vo dinh hinh. Két qua XRD cua
cellulose c6 1 dinh 6 vi tri goc 26 1a 21.75 ° twong Gmg v6i mét phang (1 10), két qua nay phu hop phé XRD
cua cellulose cong b trude d6 [14], [18]. Vi vy, két qua XRD cua cac mau nickel trén nén cellulose gidng
nhu mau cellulosexNi (duong cong mau do). Két qua XRD cua mau CellulosexNi c6 cac peak dic trung ciia
cé cellulose va nickel. Hinh 1 thé hién két qua XRD cta mau CellulosexNi c¢6 & vi tri goc 20 12 21.75 ° ciia
cellulose. Mic khéc, két qua XRD cua mau CellulosexNi thé hién cac dinh dit trung cta nickel & vi tri goc
20 =44.64 °, 51.68 ° tuong Ung v4i cac mat phang (111), (200) theo tiéu chuan JCPDS 04-0850 [19]. Nhu
vay, cac mau cellulose duogc tach tir vo cam bang phuong phap phan hity két hop véi st dung song siéu 4m
va vat liéu nickel dinh trén cellulose duoc tong hop thanh cong theo cac diéu kién khao sat.
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Hinh 2. Hinh XRD cua Celluloseyx, CellulosexNi

Hinh 3 thé hién két qua do phd hong ngoai (FTIR) cua ciac mau Celluloses, Celluloseso, Celluloseson,
Celluloseson va CellulosesoNi. Két qua FTIR ciia cac miu c¢6 cac nhom chire didc trung ctia cau tric cellulose.
Két qua FTIR ctia mau Celluloses thé hién su hép thu & dinh 3460.73 cm™ twong ing vé6i lién két cia nhém
O-H tu do trong phan tir cellulose [20]. Pinh nho & 1642.71 cm'® thé hién lién két ciia sp® C-H va nhém -
OH trong nudc bi nudc hap phu [21]-[23]. Bén canh, dai dao dong 1246.14 cm™ va 1160.34 cm™ twong
g véi dao dong kéo dan ddi ximg cta C-O [24] va dao kéo ddi ximg ctua C-O [25]. Pinh nhon nhé &
895.52 cmt thé hién sy bién dang glycosidic C; — H, dic diém ciia lién két -glycosidic giita glucose trong
cellulose [21]. Ngoai ra, két qua FTIR ctia mau Celluloseso va CellulosesoNi cho thiy rd cac dai dao dong
& vi tri 2955.38 cm'?, 2921.14 cm® déu thé hién lién két ciia nhom C-H trong mach cellulose [20], [24]. Dai
dao dong cua 1718.56 cm™ twong tmg véi lién két ciia nhom COO va C=0 [20]. Pinh & vi tri 1642.71 cor
! thé hién 1ien két cua sp® C-H va nhom -OH trong nuéc bj nude hap phu [21]-[23], [26]. Dao dong &
1518.86 cm™ cho thay rang cellulose tach tir vo cam bang phuo‘ng phap phan huy sinh hoc trong 30 ngay
khong c6 ligin du [21]. Binh 1457.33 e’ 1va 1377.22 cm'! twong tng dao dong sw ubn cong d6i xtng cua
nhoém CH [21] va sy ubn cong ciia nhom O-H [24]. Ngoai ra, dai dao dong 1046.31 cm™® twong tng véi
lién két cia C-O-C vong pyranose (phan doi xung trong vong pha) cua cac phan tir cellulose [23] Két qua
do FTIR chi ra cellulose dugc tach thanh cong bang phuong phap phan huy sinh hoc trong mau cellulose.
Tuy nhién, hop chit hiru co cao phén tir trong vo cam van con sot lai trong mau Celluloses. Khi nickel két
taa trén nén cellulose van xut hién cac dinh dic trung cua cellulose trong két qua FTIR ciia mau composite
cellulose/Ni nhung cudong d6 giam manh.
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Hinh 3. Phd FTIR cua Celluloses (dudng cong mau den), Celluloses va Celluloseson (dudng cong mau do),
CellulosesonNi va CellulosesNi (duong cong mau xanh)
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Két qua kinh hién vi dién tir quét (SEM) cua cac mau Celluloses, Celluloseson, Celluloseso, CellulosesoNi
thé hién twong ing & hinh 4 (A-E). Két qua phén tich tia X tan xa ning luong (EDS) ctia cac mau Celluloseso,
CellulosesNi ciing dugc trinh bai twong tng & hinh 4(F-G). Hinh 4A thé hién mau Celluloses c6 céu tao
dang mang va c6 cac mo biéu bi hinh cau. Két qua dang mang c6 dugc tir Celluloses dwoc du doan 1a do
mo biéu bi hitu co cao phén tir con ton tai, phit hop voi két qua FTIR da phan tich & trén. Tir hinh 4B, mau
Celluloseson cho thiy soi cellulose da tach ra khoi cac bot vo cam. Tuy nhién, cac hop chat hitu co van con
sot lai quanh dng cellulose. Hinh 4C cho thay hinh dnh ciia mau Celluloseso. Tir hinh 4C, cellulose duogc
tong hop trong diéu kién c6 st dung song siéu 4m trong qua trinh phan huy cellulose thé hién ring 6ng
cellulose duge tach ra hoan toan tir vo cam. Két qua hinh 4D thé hién miu CellulosesonNi cho thiy hat
nickel bam trén nén cellulose c6 kich thudc ~50 nm va mang nickel phan bd khong dong déu trén soi
cellulose. Hinh 4E ctia mau CellulosesoNi thé hién rd hat nickel ¢6 kich thuée ~50 nm xép 1én soi cellulose
do d6 sy hién dién cua cellulose 1am cho mang nickel phan bé déu hon khi hinh thanh. Hinh 4F, 4G thé
hién qua trinh quét nguyén té dugc sir dung bang tia X tan xa nang luong trong kinh hién vi dién tir quét va
hién thi cht yéu 3 nguyén tir C, O, Ni cho biét d6 tinh khiét ciia hdn hop duoc tao thanh.

Hinh 4. Anh SEM ciia mau Celluloses (A), Celluloseson (B),Celluloses (C), CellulosesonNi (D) va CellulosesoNi (E).
EDS hién thi cac dinh C, O, Ni cia Celluloses (F) va CellulosesNi (G).

3.2 Tinh chét dién ho4-oxi hoa urea

Hinh 5 1a két qua quét dién thé chu ky (CV) lan lugt ciia cac mau Cellulosesp, CellulosesNi va
CellulosesonNi, CellulosesoNi trong dung dich gém 100 mM KOH + 19.61 mM Urea, v6i hiéu dién thé tir
0 dén 0.8V va toc do quét 1a 20 mVs™. Két qua chi ra rang cuong do dong dién cua cac mau ting theo thi
tu: Celluloseso < CellulosesNi < CellulosesonNi < CellulosesoNi. Trong diéu kién khao sét, két qua cho thay
mau Celluloseso khong cod tin hiéu dong dién nén khong xay ra phan g dién hoa urea trong mdi truong
kiém. Két qua ciing chi ra rang tin hiéu cuong d6 dong dién cua mau CellulosesNi 16n hon gép 4 1an s0
voi CellulosesNi. Méc khac, cuong d6 dong dién cua mau CellulosezNi 16n hon 1.5 lan so v6i mau
CellulosesonNi. Két qua nay ciing dugc ghi nhan 14 tét hon so voi cac két qua st dung cellulose trong cac
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bao céo trude day [27]. Vi thé, thoi gian phén huy va qua trinh danh siéu &m giup tach cac hop chat hitu co
ra khoi sgi cellulose, tang dién tich tiép xuc giita cac soi cellulose va hat nickel, lam tinh chat xtc tac cia
vat liéu tét hon trong phan ung dién hoa urea.
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Hinh 5. Két qua CV lan luot cia cac mau Celluloseso, CellulosesNi, CelluloseaonNi, CellulosesoNi trong 100 mM
KOH + 19.61 mM Urea véi thé quét 0 dén 0.8 V, toc do quét 20 mV/s.
Két qua quét dién thé chu ky (cyclic voltammetry - CV) ctia mau CellulosesoNi thé hién hinh 6A. Két qua
CV ctia mau CellulosesoNi dugc phan tich méi trudng kiém (0.1 M KOH) ¢ ndng d6 urea tir 0 — 19.61 mM.
Trong méi truong dung dich 100 mM KOH, miu CellulosesoNi hién thi rat thap tin hiéu dong dién do d6
khong c6 phan mg dién hoa trén bé mit cellulose, tuong (mg voi cac cip oxy hoa khir Ni*/Ni2* [28], [29].
Trudng hop, khi ndng d6 urea tang tir 0 1én 19.61 mM, mau CellulosesoNi c6 cudng d6 dong dién duoc ghi
nhan 13 tang tir 1.48 dén 12.08 mA/cm? Hinh 6B I biéu d6 thé hién mdi quan hé nong do urea tir 0 — 19.61
mM trong méi truong kiém (0.1 M KOH) va cuong d dong dién tai 0.5 V ctia mau CellulosesoNi. Biéu db
cho thdy mau CellulosesoNi c6 tin hiéu cudng d6 dong dién ting gip 7 1an, khi ndng do urea ting tir 0 1én
19.61 mM. Dua trén két qua phén tich dién hoa, CellulosesoNi thé hién kha ning oxi hoa dién hoa dbi voi
urea trong moéi truong kiém, twong tu nhu cac vat lidu xtc tac nickel trén nén carbon da bao céo trude day

[271, [30]-[33]. Ket qua htra hen sy dong gop cua vat liéu Cellulose/Ni cho qua trinh oxi hoa dién hoa cling
nhu viéc phat trién cac thiét bj cam bién urea trén co s& vét liéu nay.
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Hinh 6A. Két qua CV ctia mau CellulosesoNi trong Hinh 6B. Biéu d6 thé hién mdi quan hé nong d6 Urea
diéu kién KOH 100 mM + Urea 0-19.61 mM vdi the (0-19.61 mM) trong moi truong kieém (KOH 100 mM)
quét 0 dén 0.8 V, toc do quét 20 mV/s. va cuong d6 dong dién tai 0.5 V.
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4 KET LUAN

Tir két qua SEM, XRD, FTIR cho thiy composite cellulose/Ni da tong hop thanh cong bang phuong phap
tach cellulose tir vo cam. Bén canh do, cac phuong phap phan tich dién hoa cho thay composite cellulose/Ni
¢6 tin hiéu dién hoa t6t d6i voi urea moi truong kiem. Két qua tét nhit dat duoc 6 mau CellulosesoNi, cuong
do dong dién dat duge 12.08 mA/cm? & hiéu dién thé 0.42 V ddi v6i 19.61 mM urea trong moi truong 0.1
M KOH. Tur day, tac dung ctia song si€u dm hd trg kha nang thu hoi cellulose trong vo cam. Tu do, vat lidu
composite cellulose/Ni dugc (mg dung trong linh vyc xuc tac dién hod urea. Ngoai ra, so sanh véi céc
phuong phép thu h01 cellulose tir san phim nong nghiép da cong bd trude day, vat liu composite
cellulose/Ni dugc tong hop bang phuong phap nghién ctru, ¢ uu diém giam tac dong ddi voi moi truong,
an toan, kinh phi thap.

LOI CAM ON

Chuing t6i chan thanh cam on sy hd tro cua Khoa Coéng ngh¢ hoa truong Dai hoc Cong Nghiép Ho6 Chi
Minh va Vién Nghién ctru Khoa hoc Co ban & Ung dung, trudng Dai hoc Duy Tan.
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SYNTHETIC COMPOSITE CELLULOSE/NICKEL FOR UREA ELECTRO-
OXIDATION CATALYTIC

TRAN THI NGOC THAO 1, CAO THANH NHAN %, PHAM HAI DINH 2 TRAN THAO QUYNH NGAN ¥
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Abstract. Herein, cellulose/Ni composite (Cellulose/Ni) was used as an electrochemical electrode toward
urea in the alkaline medium. Cellulose was collected from orange peel as agricultural waste component by
biodegradation method in coconut water medium. Then, the Ni particles were immobilized on 2D-
cellulose/Ni by NaBH4. Cellulose/Ni composite were characterized by Scanning electron microscope
(SEM), X-ray diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR) to determine morphology
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and structure. The electrochemical properties of cellulose/Ni composite were measured by Cyclic
voltammetry (CV). The results show that cellulose/Ni composite explored a good electrochemical catalyst
toward urea in alkaline environment. Cellulose/Ni composite is a potential material in the field of
electrochemical catalysts and urea fuel cells.
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