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Nghién cru so dung Ong than nano bién
tinh bang nito lam chat mang cho xuc tac
trong phan wUng hydro hoa chon loc

cinnamaldehyde

Truong Hitu Tri, Nguyén Dinh Lam

Tom tit— Vit liéu carbon nano éng bién tinh bing
nito (N-CNTs) da dwgc nghién ciru sit dung trong
nhiéu linh vire khéc nhau tir hon hai thap ky qua nho
vao nhitng tinh chit wu viét ciia chiing. Trong nghién
ciru nay, N-CNTs da dugc t6ng hop b@mg phuong
phap lang dong hoa hoc trong pha hoi va ing dung
lam chit mang cho xuc tic nano paladi (Pd). Chét
mang va xiic tic dwge dinh gia cic dic trung bing
cac phwong phap phéan tich héa ly hién dai nhu phan
tich bing quang phdé Raman, quang dién tir tia X,
hip phu - giai hip phu ding nhiét nito va xir ly sb
liéu theo Iy thuyét BET, kinh hién vi dién tir quét
(SEM) va kinh hién vi dién tir truyén qua (TEM).
Két qua wng dung xuc tac cho phan ing hydro héa
cinnamaldehyde da thu dwgc hydrocinnamaldehyde
v6i d9 chon lgc cao trén 91% khi dd chuyén héa gin
70%. Két qua thu dwgc ciing cho thiy sw c6 mit cia
nguyén tir nito’ trong mang lwéi cAu tric va cic nhém
chirc clia oxy trong vit liéu N-CNTs di lam thay dbi
tinh chit bé mit cia vat liéu, lam ting kha ning
phan tan pha hoat tinh trén bé miit chit mang.

Tir khéa— Hydro hoa CAL; N-CNTs; Pd/N-CNTSs.

1 GIOI THIEU CHUNG

Céc phan tng héa hoc dugc sir dung san xut
trong cong nghiép thudng duge tién hanh véi
su ¢O mat cua chit xtc tac. Chat xuc tac c6 thé
duoc chia 1am 3 loai: xtc tac d@)ng thé, xuc tac di
thé va xic tac sinh hoc enzymes, trong d6 xuc tac
di thé & trang thai rén 1a loai dugc st dung chu
yéu, co thé chiém dén 80-85% s lugng cac phan
ung theo tac gia Schiith va cong su [1]. Mot trong
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nhitng vu diém quan trong ctia xuc tic rin so véi
cac loai khéc 1a kha nang tach riéng xtc tac ra khoi
hdn hop san pham sau phan mg. Vé co ban, chat
XUc¢ tac rén bao gdm hai phan chinh, (i) pha hoat
tinh 1a kim loai hay oxide kim loai va (ii) chat
mang la vat li¢u co bé mit riéng 16n voi nhiém vu
phan tan dong déu va giit pha hoat tinh trén bé
mat. i véi mot phan tmg, khi sir dung cing pha
hoat tinh nhung chat mang khéc nhau thi hoat tinh
cia xuc tac va do chon loc dbi véi san phém thu
duoc co thé rat khac nhau [2,3], nhu vay cb thé
thdy rang chat mang xtc tic gitr mot vai tro hét
strc quan trong trong hiéu qua ctia xtc tac d6i voi
c4c phan tng héa hoc nghién ciru. Trong thuc té co
nhiéu loai vét liéu khac nhau duoc sit dung lam
chat mang cho xtc tac, ngoai nhimng vét liéu truyén
théng nhu Al;Os, SiOy, than hoat tinh thi trong
nhitng thap nién qua vat li€u mdéi trén co so vat
liéu carbon c¢6 ciu triic nano nhu sgi than nano
(CNFs), éng than nano (CNTs) va graphene da
dugc phat hién, nghién ctru ing dung & nhiéu linh
vuc khéc nhau trong d6 c6 chat mang cho xuc tac
[4-7]. Cac két qua nghlen ctru duge cong bd cho
thiy vat liéu carbon c6 cau tric nano c6 nhiing dac
tinh nhu kha tro vé mat hoa hoc do d6 c6 thé sir
dung trong cac mdi trudng acid hodc kiém, chiu
duoc nhiét 40 cao trong diéu kién khong c6 oxy va
1a vat liéu c6 bé mit riéng 16n, day la nhiing dac
tinh can thiét khi sir dung chung lam chét mang
cho xuc tac [8]. Ngoai ra, chang la vat liéu khong
¢6 cac vi mao quan nén qua trinh khuéch tan cac
chat phan tmg va san pham xay ra dé dang hon
tranh dugc cac phan ung chuyén hoa siu tao ra
nhitng san phim khong mong mudn. Di voi vat
lidu carbon c6 céu tric nano, khi khéng c6 nhing
khuyét tat (structural defects) trong cdu tric mang
ludi tinh thé thi bé mat cua chung rat nhin va la
hop chat khong phéan cyc, nhitng dic diém nay sé
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khong thuén 1¢i cho viéc phan tan va lién két t6t
pha hoat tinh 1én trén bé mat. Trong trudng hop
do6, khi pha hoat tinh 13 cac kim loai quy thi luc
lién két giita chung véi chat mang khong 16n,
trong qua trinh lam viéc cac tdm hoat tinh c6 thé bi
rira troi hodc két tu lam giam hoat tinh va do 6n
dinh cua xuc tac [9]. Pé khic phuc nhugc diém
nay, cac nha khoa hoc da tién hanh bién tinh vat
liéu carbon. Qua trinh bién tinh c6 thé thyc hién
bang cach gan nhém chirc 1én bé mat vat lidu [10]
hodc dwa thém cac nguyén to khac (nito, boron)
vao trong clu truc mang ludi tinh thé cua vt liéu
carbon [11,12]. Trong thuc té, qué trinh bién tinh
CNTs bing nito di dugc quan tdm dic biét vi khi
dua nguyén tir nito vao trong mang ludi cu tric
ciia CNTs thi vi cau trac ctia san pham thu dugc
thay dbi so v6i vat lidu CNTs khong bién tinh, tir
dng thing c6 bé mit nhin thanh dng dang khuc
nhu dbt tre nhu dwoc trinh bay trén hinh 3, nho
vao dang vi cu tric méi ma muac do khuyét tat
trong cAu truc va do gb ghé cua bé mit da tang Ién,
nhitng dic diém nay da lam ting kha ning phan
tan va bam dinh pha hoat tinh 1én bé mat ctia chat
mang. Ngoai ra, nghién ctru cia M. Holzinger va
cac cong su [13] da chi ra rang nito xuit hién trén
bé mit cua 6ng nano s& cd vai trd nhu ciac nhém
chire, chung tao cho N-CNTs c¢6 hoat tinh hoa hoc
16n hon so vai hoat tinh hoéa hoc cua CNTs. Nhu
vdy, qua trinh dwa nito vao trong mang ludi cdu
tric cia CNTs da tao ra dugc hop chit méi cai
thién duoc tinh chat bé mat va hoa hoc, nhd d6 ma
N-CNTs c6 kha ning tng dung trong nhiéu linh
vuc khéac nhau, dic biét 1a chat mang xuc tac [14].
Céc két qua cong bd cho thay N-CNTs da dugc sir
dung 1am chéat mang cho xtc tac trong nhiéu phan
ung khac nhau [9,15-18]. Nhém nghién cuu cua
Amadou va cac cong sy [15] d& nghién ciru qua
trinh hydro héa chon loc cinnamaldehyde vai pha
hoat tinh 1a paladi (Pd) trén chit mang 1a CNTs va
N-CNTs, két qua cho thiy chit mang c6 chtra nito
cho hoat tinh va d6 chon loc san phém cao hon ddi
v6i chat mang carbon khong chira nito. Garcia va
cac cong su [16] dd tién hanh nghién cu anh
hwong ciia chit mang xuc tic trong qué trinh phén
hily ammonia v&i pha hoat tinh 1a rutheni (Ru), két
qua nghién ctru cho thdy, trong khoang nhiét do
nghién ctru tir 620-720 K, véi chit mang ¢ chira
nguyén tir chit nito trong mang luéi ciu tric cho
d6 chuyén hoa cao hon nhiéu lan so véi chit mang
con lai 1a carbon v6 dinh hinh, carbon nano so¢i va
carbon nano 6ng.

Phan tUng hydro héa khong hoan toan
cinnamaldehyde (CAL) dugc quan tam nghién ctiru
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ctia nhiéu nhom khoa hoc khéc nhau boi san pham
qua trinh thu dugc la rugu cinnamyl (cinnamyl
alcohol: COL), hydrocinnamadehyde (HCAL) la
nhitng 13 nhitng hop chit trung gian dugc st dung
trong linh vic huong liéu va dugc pham [2], dic
biét HCAL 14 hop chit trung gian st dung trong
san xudt thudc chita bénh HIV [17]. So do don
gian mod ta cac giai doan tao cac san pham trong
qua trinh hydro héa CAL c6 thé biéu dién trén
hinh 1.

Qua so d0 trén cho thiy qua trinh hydro hoa
CAL thuong tao ra dong thoi nhidu hop chat khac
nhau, vi vy viéc Iya chon xtc tac va diéu kién tién
hanh phan Gng nhim thu dugc san phim mong
muén 1a COL hodc HCAL véi d chon loc cao 1a
van dé duoc quan tAm cuia nhiéu nhom nghién ciru.
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Hinh 1. So dd céc giai doan hinh thanh san phadm trong phan
ung hydro héa CAL

Qua phén tich & trén cho thiy dng than nano bién
tinh bang nito c6 nhitng wu diém khi str dung lam
chat mang cho xuc tac nhu lam ting hoat tinh xtic
tac va do chon loc ddi véi san phém. Vi vay,
nghién ctru nay trinh bay két qua sir dung N-CNTs
lam chat mang cho xuc tic trong phan tng hydro
hoa chon loc CAL nham tao HCAL c6 hiéu suét
cao khi stir dung hat nano paladi lam pha hoat tinh.

2 THUC NGHIEM

2.1 Ong than nano bién tinh bang nito

O nghién ciru nay, N-CNTs di dwoc tong hop
bang phuong phap ling dong hoi hoéa hoc
(Chemical Vapor Deposition: CVD) tir ngudn
nguyén liéu la ethane (CzHeg) (Air Liquide) va
amoniac (NHs) (Air Liquide) trong dong khi hydro
(Air Liquide), xtc tac dugc str dung cho qua trinh
tong hop 1a Fe/y-Al,03 (20% khdi luong) dugc
phan tan déu trén bé mat ciia chiéc thuyén tir vét
lidu st roi dat vao trong dng phan tng bang thach
anh (quartz) c6 duong kinh 42 mm va chiéu dai
1600 mm da dugc dit trong 10 gia nhiét. Qua trinh
duoc tién hanh & 750 °C v&i ty 1€ cac khi nhu sau
H>:CoHe:NH3z 1a 100:50:50 (ml/phut). Viéc loai bo
chit mang va xuc tac cua qua trinh téng hop vat
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litu N-CNTs duoc tién hanh theo hai giai doan,
dau tién 1a loai bo chat mang y-Al,O; bang dung
dich NaOH sau d6 1a qua trinh loai bo Fe bang
dung dich nuéc cuong thiy. Chi tiét ciia qua trinh
tong hop va lam sach san phdm dugc trinh bay &
cong b trude dy cua cing nhom tac gia [18].

2.2 Téng hop xiic tdc Pd/N-CNTs

Tién chat cua pha hoat tinh dugc st dung la
mubi paladi nitrate (Pd(NOs)2.6H.0) (Strem
Chemicals, d§ tinh khiét 99,9%), xuc tac Pd/N-
CNTs dugc tong hop bang phuong phap tim wot
va ham lugng pha hoat tinh dugc ¢b dinh béng 5%
khdi lwong. Cu thé qué trinh tong hop xtic tac duoc
tién hanh theo bon giai doan nhu sau:

- Pua pha tién chit chira Pd 1én bé mit chat
mang: trudc hét mudi paladi nitrate dugc hoa tan
trong dung m01 (nu’oc) sau d6 dung pipet dé dua
dung dich mudi tdm 1én bé mit chat mang, tiép
theo chat mang di dwoc tam dung dich mudi s&
duoc séy kho. Qua trinh nay duoc lap lai vai lan dé
bao dam toan bd bé mit chat mang dugc phu déu
tién chat ctia pha hoat tinh;

- Siy kho: sau khi tdm xong, chit mang di
duogc tim mudi s& duoc 6n dinh trong khong khi 2
gio trudc khi dua vao sdy kho & 110 °C trong 2
gio;

- Nung: qua trinh nay dugc thyc hién ¢ 250 °C
trong 2 gio trong khong khi nhim chuyén mubi
sang dang oxide tuong ung;

- Khir: qua trinh nay dugc thyc hién ¢ 300 °C
trong 2 gid trong dong khi Hp dé khir paladi oxide
thanh paladi kim loai.

2.3 Phuwong phdp danh gid ddc tinh san pham
Chat mang N-CNTs ciing nhu xiic tac Pd/N-
CNTs tong hop dd dugc danh gia cac dic trung
bang mot s6 phuong phap phan tich hoa 1y hién dai
nham hiéu rd thanh phin nguyén t, ban chit lién
két ctia chat mang va sy phan tan ciing nhu kich
thude cua hat nano Pd. Cu thé bé mit riéng duogc
xac dinh biang phuong phap hap phu - giai hap phu
dang nhiét nito trén may Tristar 3000 va xir 1y sb
lieu bang 1y thuyét Brunauer-Emmett-Teller
(BET), thanh phan nguyén t6 trén bé mit cua san
pham dugc xac dinh bang pho quang dién tir tia X
(XPS) trén thiét bi Multilab 2000 (Thermo
Electron), mirc do khuyét tat trong ciu triic cua N-
CNTs duoc phan tich bing quang phd Raman trén
méay RENISHAW trén co sd ty s6 ID/IG, véi ID
va IG 1a cudng d0 pic tai dinh D va dinh G cua vat
liéu. Hinh thai bé mat xuc tac dugc chyup anh br?mg
kinh hién vi dién tor quét (SEM) trén may JEOL
6700-FEG, con vi cau trac ciia N-CNTs va kich

thudce tim xtc tic dd dwgc nghién ciru bang anh
chup kinh hién vi dién tir truyén qua (TEM) trén
may TOPCON 022-B UHR véi d6 phan giai cao.

2.4 Hydro hoa chon loc cinnamaldehyde

Thiét bi phan tmg duoc sir dung cho qua trinh
hydro héa CAL & nghién ciru nay 1a binh cau 3 ¢6
¢6 thé tich 250 ml, mot ¢d duoc st dung dé suc khi
hydro vao trong méi truong phan tmg, ¢6 thir hai
cho phép thoat khi hydro khong tham g1a phan ung
ra ngoai, c6 thir ba dugc sir dung ldy miu ra ngoai
dé phan tich thanh phan cac chét trong hdn hop.
Thiét bi phan tmg dugc gin véi hé thong didu
khién nham kiém soét luu luong khi hydro dwa vao
mdi truong phan tmg. Ngoai ra ¢ hé théng phan
ng nay con st dung thém hé thdng khudy tir
nhim muc dich khudy tron lam ting kha ning
khuéch tan khi hydro vao trong méi trudng phan
ung.

O mdi thi nghiém, 100 ml dioxane (Sigma-
Aldrich, do tinh khiét trén 99%) dugc cho va binh
3 ¢b sau d6 cho thém 5 ml CAL (Sigma-Aldrich,
do tinh khiét trén 95%) (twong dwong véi nong do
0,378 mmol/lit), cudi cing 50 mg xtic tic dugc
dua vao binh. Lip binh thiét bi phan tmg vao hé
thdng, tién hanh gia nhiét va khudy tron véi toe do
khudy tron duoc duy tri bang 400 vong/phit, khi
dat dén nhiét do mong mudn 80 °C thi tién hanh
suc khi hydro vao véi luu lwong 60 ml/phut. Dé
xac dinh sy thay doi nong do cac chat trong hon
hop phan Ging theo thoi gian, mau dwoc 1ay ra dinh
ky. Luong mau dugc lay ra cho mdi lan phan tich
1a 0,1ml va dugc pha loang trong 2 ml dioxane sau
d6 sir dung micro pipet dé 14y 1 pl va nap vao may
phan tich séc ky khi (loai Varian 3800) c¢6 trang bi
hé thdng detector ion hoa ngon Iira.

bo chuyén hoa duge xac dinh dua vao két qua
phan tich ndng d6 cua CAL con lai trong mdi
truong phan rng va dugc tinh theo cong thirc sau:

Conv, (%)= [eAL, —[cAL] x100 1)

[CAL],

Trong do:

ConvCAL: d chuyén héa CAL (%);

[CAL],: ndng d6 ciia CAL ban dau (mmol/lit);

[CAL]: nong do cia CAL trong mdi truong
phan trng (mmol/lit).

Do chon loc dbi voi mdi loai san phdm s& dwoc
dinh nghia theo cong thirc sau:

X
Se'x(%)z[HCAL]+[c[o]L]+[Hc0L]X1°° @

Trong do:
Sely: 6 chon lgc doi véi mot loai san pham tao
thanh (% mol)
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[X]: nong d cta san pham [HCAL], [COL],
[HCOL] tao thanh (mmol).

3 KET QUA VA THAO LUAN.
3.1 Pdc trung ciia chat mang va xiic tdc
Sau qua trinh tong hop va lam sach, N-CNTs
dugc phan tich béng quang phd Raman. Céc
nghién ctru da chi ra rang dinh D (0’ sO song 1353
cm-1) dic trung cho mirc d6 khuyét tat trong cau
trac mang ludi tinh thé, dinh G (¢ s song 1591
cm-1) dac trung cho céu tric mang ludi tinh thé
[19].

Béng 1. Pic trung cta cic pic trong phd Raman

Kidu nic rﬁih‘i‘;a Dinh | Vitri | Dién tich

pie |10 fic cuc dai | dinh pic| pic (%)
binh D| Lorentz 1211 643 1353 60,7
Pinh G| Lorentz | 846 | 579,3 | 1501 | 393

Phd Raman thu duoc trén vat liéu N-CNTs duge
tién hanh tach pic bang cong cu Origine 8. Két qua
tach pic dugc trinh bay trén hinh 2 cho thay céac pic
ctia phd Raman tuan theo phan bd Lorentz véi cac
déc trung dugc trinh bay trong bang 1.

Cwérng d6 (a.p)

800 1000 1200 1400 1600 1800 2000 2200

B dich chuyén Raman (cm-)
Hinh 2. Quang phé Raman ctia N-CNTs (cm-1)

Tir két qua thu dwoc cho phép xac dinh duoc t}"f
s6 In/lg = 643/579,3 = 1,11, day 1a gid tri 16m, dleu
d6 chimg t6 N-CNTs c6 nhiéu khuyét tat trong cau
trac mang ludi tinh thé.

Tién hanh phan tich thanh phan nguyén t& cua
san pham thu dugc bang pho XPS, két qua duoc
trinh bay trén hinh 3. Tir gian d6 thu dwoc cho thay
su thanh cong trong viéc dua nguyén tir nito vao
cAu trac cta san pham.
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Hinh 3. Quang phé XPS ctia N-CNTs

Tinh toan thanh phan nguyén t ctia san pham,
két qua dugc trinh bay trén bang 2. Cac gia tri
trong bang cho thdy ngoai thanh phan chinh la
carbon thi ham lugng oxy ciing chiém mot phan
dang ké con nito chi chiém mot phan nho.

Béng 2. Thanh phin nguyén t6 va gia tri bé mit riéng
BET ctia N-CNTs

Thanh phén nguyén t& s
.. Bé mat riéng
(% khoi lugng)
Carbon Oxy Nito BET (m?/g)
75,24 22,66 2,1 264

Tién hanh tach pic cac dinh cua carbon, oxy va
nito dé biét cac dang lién két va nhom chirc trong
N-CNTs, chi tiét cac dang lién két va nhom chirc
da duoc cong bd & nghién ciru trude day cua cling
nhom téc gia [18]. Gia tri bé mat riéng BET cua N-
CNTs dugc trinh bay ¢ bang 2 cho thay san phim
thu duge ¢6 bé mat riéng 16n.

Anh SEM va TEM dugc trinh bay trén hinh 4.
Quan sat hinh thai bén ngoai ciia chit mang N-
CNTs (hinh 4A) cho thdy N-CNTs thu duge co
kich thu’orc kha dong déu, Anh TEM (hlnh 4B) cho
thdy vi cdu tric va mirc d6 gb ghé trén bé mit cua
san pham, tir hinh anh nay ciing cho thdy N-CNTs
dugc tao thanh tr nhitng doan c6 hinh dang nhu
nhitng dot tre.
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Hinh 4. Anh SEM va TEM ciia N-CNTs

Anh TEM cua xtic tac dugc trinh bay trén hinh 5.
Quan sét hinh anh chup duoc cho thiy hat nano Pd
dd duoc phan b6 dong déu trén bé mit cia chat
mang v&i kich thudc rat nho, tir 2-4 nm.

Hinh 5. Anh TEM cuia xtc tac Pd/N-CNTs

Theo céc két qua da cong bd thi sy c6 mit cua
c4c nguyén tir nito trong ciu tric mang ludi tinh
thé va cdc nhom chirc ciia oxy trén bé mit N-CNTs
la nguyén nhan giup dat dwogc mirc do phén tan cao
cua cac hat nano Pd [9,20,21].

3.2 Hydro hoa chon loc cinnamaldehyde

Qua trinh hydro héa CAL duoc thuc hién & 80
oC va céc diéu kién khac nhu da néu & tiéu muc
2.4. Nong d6 céc ciu tir trong moi truong phan
ung dugc phén tich, tinh toan va Kkét qua dugc
trinh bay trén hinh 6.

Tir d6 thi cho thiy thanh phéan ciia chat phan ting
CAL giam tuyén tinh theo thoi gian va khi thoi
gian phan tng 14,5 gio thi do chuyén hoa dat duogc
gan 70%. D4 v6i cac san pham tao thanh thi ham
lwong cta ching ting dan theo thoi gian, trong do

san pham hydro héa vao nbi d6i C=C tao HCAL
chiém phan chii yéu, san phim hydro héa vao nbi
d6i C=0 tao san phdm COL gin nhu khong co;
san pham hydro hoa hoan toan ca hai nbi doi dé
tao san pham HCOL chi c6 ndng d6 kha nho.

04
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Hinh 6. Thay ddi ndng d cac chét trong mdi trudng phan
ung theo thoi gian

Dua vao két qua phan tich, d6 chon loc ddi véi
mdi loai san phﬁm theo do chuyén hoa dugc tinh
theo cong thirc 2. Hinh 7 trinh bay sy thay d6i do
chon loc d6i v6i cac san phim theo dé chuyén hoa.
T dd thi cho théy d6 chon loc dbi véi HCAL
giam rat cham theo d6 chuyén hoéa va khi do
chuyén héa dén 70% thi do chon loc HCAL thu
duoc van con trén 91%.

100 5
8 o @ o o n o o @ oo
80 3
— o [HCAL]
=R o [HCoL]
o 4 [coL]
Q 4
-
[~
Q.
£ 404
[E]
-
G:IZCI-
o o © o o © ° o o oo
0 - I S S e " —a
0 10 20 30 40 50 60 70
Db chuyén héa (%)

Hinh 7. P chon loc céc chit trong méi trudng phan tmg theo
d6 chuyén hoa CAL

Nhom nghién ctru cua Atul va cac cong su [9] da
tién hanh tong hop ciing loai xtc tac va ham lugng
pha hoat tinh (5%Pd/N-CNTs), két qua anh chup
bang kinh hién vi dién tir truyén qua cho thay kich
thudc hat nano Pd nam trong khoang 2-5 nm, khi
sir dung xuc tic tong hop dwoc cho phan t{ng
hydro héa CAL trong nhiéu loai dung méi khac
nhau, nhém tac gia thu duge do chon loc ddi véi
HCAL tir 81,2 dén 93%. O két qua nghién ctru cua
nhoém Liu va cac cong sy [21] duoc tién hanh véi
Pd phan tan trén chit mang CNTs di dwoc bién
tinh bé mit (gén thém nhom chirc 1én bé mat) ciing
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thu duge dd chon loc cao d6i véi HCAL vao
khoang 90% trong phan {rng hydro héa CAL khi
kich thudce trung binh cta pha hoat tinh la 3,49 nm.
Ngoai ra, anh hudng clia kha nang phén tan hay
kich thudc pha hoat tinh 1én do chon loc déi véi
HCAL ciing duoc khang dinh ¢ nghién ciru thuc
nghiém ctia Liu va cac cong sy [2]. O nghién ciru
nay, kha ning phan tan cao cta Pd trén chit mang
N-CNTs c6 thé dugc giai thich trudc hét do mirc
d6 khuyét tat tinh thé trén bé mat 1on (nhu dugc
chi ra & két qua phan tich phd Raman) cing véi
viéc hinh thanh cac nhém chirc trén bé mit cua
chat mang do sy xuét hién cua nito va oxy trong
chu tric cua N-CNTs nhu duoc trinh bay & két qua
phan tich chat mang bang XPS. Cac khuyét tat va
nhém chirc trén bé mat c6 thé tuong tac voi tién
chit ctia pha hoat tinh va cac tinh thé Pd trong qué
trinh téng hop xuc tac va han ché su hinh thanh
cac tdm xuc tac vadi kich thude lon.

4 XET LUAN.

O nghién ciru nay carbon nano 6ng bién tinh
bang nito di dugc nghién ctru st dung lam chat
mang trong phan ing hydro héa CAL véi pha hoat
tinh 13 hat nano Pd. Két qua thu dugc cho thy xic
tac Pd/N-CNTs cho do chon loc cao, trén 91% dbi
véi HCAL trong phan tng hydro hoa chon lgc
CAL ngay ca khi o chuyén hoa rit cao dat dén
70%. Tir két qua thu dugc & nghién ciru ndy ciing
nhu két qua cong bd cia mot s nhom nghién ciru
khac cho thdy khi dwa thém nguyén tir nito vao
trong mang ludi ciu trac hay gin cic nhom chie
trén bé mit ciia CNTs da lam thay doi tinh chat bé
mat cua vat li¢u, lam tang kha ndng phan tan pha
hoat tinh trén bé mit chét mang.
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Using nitrogen-doped carbon nanotubes as
a catalyst support for selective
hydrogenation of cinnamaldehyde

Truong Huu Tri ¥, Nguyen Dinh Lam
University of Science and Technology - The University of Danang (DUT)

Abstract— Nitrogen-doped carbon nanotubes (N-CNTSs) has been applied in different areas for over two
last decade thanks to their novel properties. In this work, N-CNTs were produced by using chemical
vapor deposition method, this material was used as catalyst support for nanoparticles paladi (Pd) catalyst.
The support and catalyst Pd/N-CNTs were characterized by several techniques including Raman
spectrum, X-ray photoelectron spectroscopy (XPS), nitrogen adsorption - desorption isotherms (BET),
scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The catalyst was
tested for the selective hydrogenation of cinnamaldehyde (CAL), The result of this study shows that the
catalyst Pd/N-CNTSs exhibits a high selectivity towards the C=C bond, over 91% of hydrocinnamaldehyde
(HCAL) obtained at about 70% of CAL conversion. The obtained results also show that the present
nitrogen atoms in the carbon architecture and functional groups of oxygen in the N-CNTs material have
altered the surface properties, as enhancing the dispersion and anchoring active phase on the surface of
the support.

Index Terms— CAL hydrogenation; N-CNTs; Pd/N-CNTs.



