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Sir dung graphene da 16p lam chit mang xiic tac trong phan ng hydro hoa
cinnamaldehyde nham thu dwgc hydrocinnamaldehyde véi d§ chon loc cao
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Tém tat

Vat liéu graphene da I6p (FLG) da dugc nghién ctru st dung trong nhiéu linh vure khéc nhau trong hon thdp
nién vira qua nho vao nhiing tinh chét wu viét cda ching. O nghién ctu ndy FLG da duoc ché tao tir rudt
but chi bang phuwrong phép béc téch co hoc va duwoc ting dung lam chat mang cho hat nano palladium (Pd).

Xtic tac Pd/FLG dwoc dénh gig céc dic trung bdng mét sé phurong phép phén tich héa ly hién dai nhu hap
phu - gidi hdp phu dang nhiét nito va xi ly s6 liéu theo ly thuyét BET, kinh hién vi dién t& quét (SEM), kinh
hién vi dién ti truyén qua (TEM) va quang phd Raman. Két qué tng dung xtc tac cho phan tmg hydro héa
cinnamaldehyde (CAL) da thu dwoc hydrocinnamaldehyde (HCAL) véi do chon loc cao trén 94% khi dd
chuyén héa bang 80%. D6 chon loc cao & nghién ctru nay cé thé dén tir hai ly do khéc nhau, truéc hét la do
do graphite hoa cao ctia chat mang FLG (le/lp = 5,7), thir hai c6 thé do kich thuéc cha hat nano Pd mang
lai.

Tw khéa: FLG; Pd/FLG; Raman; SEM; TEM; hydro héa CAL.
Abstract

Few layer graphene (FLG) materials have been applied in different areas for over last decade thanks to their
novel properties. In this work, FLG was produced from pencil lead by mechemical exfoliation method, this
material was used as catalyst support for palladium (Pd) nanoparticles. Pd/FLG catalyst was characterised
by several techniques including nitrogen adsorption - desorption isotherms (BET), scanning electron
microscopy (SEM), transmission electron microscopy (TEM) and Raman spectrum. The catalyst was tested
for the selective hydrogenation of cinnamaldehyde (CAL) and the result showed a high selectivity towards
the C=C bond, over 94% of hydrocinnamaldehyde (HCAL) obtained at 80% of CAL conversion. The high
selectivity to HCAL in this work would be related to two different aspects, the first is the high graphitization
degrees of FLG (lc/Ip = 5,7), the second is the particle size of Pd.

Keywords: FLG; Pd/FLG; Raman; SEM; TEM; Cinnamaldehyde hydrogenation.

hon kha ning tin cong lén néi d6i C=0 ciia nhom
aldehyde (tao san pham COL) [3].
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Phan (g hydro héa cinnamaldehyde thuong tao
hdn hop cac hop chit bao gdm
(HCAL), rugu cinnamyl

CH,0H

(hydrocinnamyl alcohol: HCOL). So ) don gian cac
giai doan tao thanh cac hop chat dugc biéu dien trén
hinh 1.

Hydrocinnamadehyde va rugu cinnamyl Ila
nhiing hop chat trung gian dugc st dung trong linh
vuc huong liéu va duoc pham [1], dic biét HCAL la
hop chat trung gian sir dung trong san xudt thudc
chita bénh HIV [2]. Tt quan diém cua nhiét dong
hoc, trong qua trinh hydro héa hop chat
cinnamaldehyde thi kha nang tan cong ciia hydro 1én
ndi d6i C=C (tao san phdm HCAL) s& duoc uu tién
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Hinh 1. So d6 don gian cac giai doan trong phan ng
hydro héa CAL.

Tuy nhién, khi tién hanh phan tng hydro hoa
thuong tao ra dong thoi cac hop chét néu trén, vi vay
viéc Iwa chon xtc tac va didu kién tién hanh phan ung
nhdm tao ra san phém la COL hoac HCAL vdi do
chon loc cao 1a van dé dwgc quan tdm cia nhiéu
nhém nghién ctru. Cac két qua cong bd cho thay phan
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g nay thudng duge thuce hién trén xtc tac di thé véi
pha hoat tinh 1a cac kim loai quy nhu palladium (Pd),
platinum (Pt), ruthenium (Ru) dugc phan tan trén cac
chit mang khac nhau [4-7], d6 chon loc dbi vdi
HCAL khi pha hoat tinh 1a cac kim loai quy giam dan
theo thi ty Pd > Ru > Pt [8]. Nhu vay Pd 1a pha hoat
tinh hi€u qua nhét duoc st dung khi muén thu nhan
HCAL véi d6 chon loc cao. Trong thuc té, viec su
dung Pd lam pha hoat tinh cho phan tng hydro hoéa
chon loc CAL nham thu nhin HCAL d3 duoc nghién
ctru boi nhiéu nhom khéac nhau, két qua thu duge cho
thdy d6 chon loc ddi voi HCAL thay dbi trong mot
pham vi rat rong, tir 20 dén trén 90 % [1-2,7,9-12] tuy
thudc vao xuc tac su dung va diéu kién tién hanh
phan tmg. Bang 1 trinh bay két qua cia cac nhom
nghién ctru khac nhau da cong bo.

So sanh két qua cua Li va cac cong su [9] vdi
két qua cua Liu va cac cong su [11] ¢ bang 1 cho
thdy, khi sir dung cting loai xuc tac (Pd/CNTs) nhung
dung méi va diéu kién tién hanh khong gidng nhau da
dan dén d6 chon loc ddi voi HCAL rat khac nhau, gia
tri nay la 20% & nghién ctu cua Li so voi 90% o
nghién ctu cua Liu. Trén cung loai xuc tac la
Pd/Si0,, két qua cua nhém Liu [1] thu dwoc 81,6%
HCAL trong khi nhém ctia Mahmoud [7] chi thu
dugc 75% loai san pham nay. Nghién ctru vé vai tro
ciia chdt mang xuc tic trong phan ung hydro hoa
CAL, nhoém nghién ciru cua Liu [1] d4 cho thdy, trong
cung diéu kién tién hanh phan tmg, dung moi va pha
hoat tinh, thi chit mang s& c6 anh hudéng khong
nhiitng dén hoat tinh ctia xtic tic ma con anh huéng ca
dén d6 chon loc ddi véi HCAL. Ngoai ra Kkét qua cua
nhém Liu [1] ciing nhu két qua nhom nghién ctru ciia

nhoém Arai va cac cong su [13] cho théy d6 chon loc
cua phan tng hydro héa CAL con phu thudc vao
dung méi su dung.

Qua phan tich két qua cia nhiing cong trinh
dugc cong bd cho thiy do chon loc ddi véi HCAL
trong qua trinh hydro hoa CAL phu thudc vao rat
nhiéu yeu t6, trong d6 chit mang cho xuc tac ¢ mot
vai tro rat quan trong. Vi vdy, bai bdo nay dd phan
tich va Iya chon vat li€u graphene da 16p (few layer
graphene: FLG) lam chit mang cho pha hoat tinh la
hat nano Pd trong phan tmg hydro héa CAL nham thu
duoc HCAL c6 d6 chon lgc cao. Graphene da 16p 1a
vat li€u mdi duge nghién clru san Xuat va ung dung
trong hon mot thap nién qua nho vao nhiing tinh chat
uu viét caa nd nhu d6 dan dién, din nhiét, 46 bén co
cao [14]. FLG la vat liéu carbon nén chung kha tro vé
mat héa hoc do d6 c¢6 thé sir dung lam chit mang cho
XUc tac trong méi trudong acid hodc kiém. Ngoai ra,
day la vat liu khong c6 cac vi mao quan nén tranh
dugc cac phan ung chuyen hoéa sau tao ra nhitng san
pham khéng mong mudn.

2. Thuc nghiém
2.1. Graphene da l6p - chit mang cho xiic tic

Chét mang cho pha hoat tinh 1a FLG, & nghién
ctru nay FLG duogc san xudt tir rudt bat chi (loai 9B)
bang phuong phap béc tach co hoc, phuong phap nay
duge dé xuat boi C. Pham Huu [15]. Trude hét rudt
but chi dugc mai 1én bé mat tim thiy tinh (dugc lam
tr vat li€u borosilicate) co bé mat nham nhim thu
dugc graphite v6i s6 tam graphene it hon.

Bing 1. Két qua nghién ciru vé do chon loc ddi v6i san phdm HCAL trong phan (g hydro héa CAL sir dung Pd
lam pha hoat tinh trén cac chat mang va dung méi khac nhau.

Diéu kién tién hanh phan ung Do chon loc o
Xuc tac N A Ap suat Ha déi véi Tai 11&;1} tham
Dung moi Nhiét 46 (°C) (MPa) HCAL (%) khao
PA/FLG dioxane 80 0,1 94 ketaua o gﬁhién
Pd/SiC paraxylene 80 2 84 [1]
Pd/AC paraxylene 80 2 87 [1]
Pd/GO paraxylene 80 2 79,8 [1]
Pd/SiO, paraxylene 80 2 81,6 [1]
Pd/y-AlLO; paraxylene 80 2 92,2 [1]
Pd/C(XC72) toluene 22 0,1 65 [2]
Pd/SiO; - 25 0,3 75 [7]
Pd/CNTs ethanol 120 5 20 [9]
Pd/CNS isopropanol 60 1 36,4-65,3 [10]
Pd/CNTs trifluoroethanol+CO; 60 4 90 [11]
Pd/PPhs ethanol 65 0,1 36-90 [12]
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Qua trinh loai bo chat két dinh trong graphite
thu dugc sau giai doan mai da dugc thyc hién theo
hai giai doan, thir nhit 1a qua trinh xtr 1y bang acid
HCI (5M), nhim muc dich tich loai ALOs, con giai
doan thtr hai 1a qua trinh xir Iy bang NaOH (ndng do

20%) dé tach loai SiO,. Phan thu dugc sau qué trinh
tach loai chét két dinh dwoc phén tan trong ethanol va
thuc hién qua trinh boc tach bang song siéu Am nham
giam sb tAm graphene trong graphite, san phdm thu
duogc chinh 1a graphene da 16p.

2.2. Tong hop xiic tic Pd/FLG

Tién chit cua pha hoat tinh 1a mudi palladium
nitrate (Pd(NO3),.6H20) (Strem Chemicals), xuc tac
Pd/FLG dugc téng hop bing phuong phap tam w6t va
ham lugng pha hoat tinh dugc c¢b dinh bang 5% khdi
luong ciia xtc tac thu dugc. Cu thé qua trinh tong hop
xtic tac dugc tién hanh theo bén giai doan nhu sau:

- Pua pha hoat tinh 1én bé mit chit mang: trudc
hét mudi palladium nitrate dwoc hoa tan trong dung
mdi (nudc), sau d6 dung pipet de dua dung dich mudi
tAm lén bé mit chit mang, tiép theo chat mang da
dugc tim dung dich mudi dwoc siy kho. Qua trinh
nay dugc ldp lai hai lan dé bao dam toan bo bé mat
chat mang duoc phii dong déu tién chat ciia pha hoat
tinh;

- _Se‘iy kho: sau giai doan thtr nhét, chit mang da
dugc tim mudi duge 6n dinh trong khong khi 2 gioy
trude khi dua vao sdy kho & 110°C trong thoi gian 2
gio;

- Nung: giai doan nay dugc thuc hién ¢ 250°C
trong 2 gid trong khong khi nhim chuyén mudi sang
dang oxide twong Ung;

- Khu: giai doan nay dugc thuc hiép Iy} 3000,C
trong thoi gian 2 gio trong dong khi H, nham chuyén
oxide sang Pd kim loai.

2.3. Phwong phdp ddinh gid dic tinh ciia sin pham

Chat mang FLG ciing nhu xtc tic Pd/FLG tong
hop da dwoc danh gid cac dic trung bing mot sd
phuong phép phan tich héa Iy hién dai nhim hiéu rd
hon vé ban chit clia chit mang va sy phan tan ciing
nhu kich thuéc cua hat nano Pd. Chat mang FLG
dugc phan tich quang phd Raman trén may
RENISHAW nham xé4c dinh dic trung vé mirc do
graphite hoa (mic do nay dugc tinh bang ty sé Io/Ip,
voi Ig va Ip 1a cudng @9 pic tai dinh G va dinh D) va
dic trung vé s 16p graphene. Bé mit riéng dwoc xac
dinh bang phuong phap hip phu - giai hip phu ding
nhiét nito trén may Tristar 3000 va xir 1y s6 liéu bang
1y thuyét Brunauer-Emmett-Teller (BET). Hinh thai
bé mit xtc tac duoc chup anh bﬁng kinh hién vi dién
tr quét (SEM) trén may JEOL 6700-FEG, cudi cing
kich thudc pha hoat tinh xtc tac dugc nghién ciru
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bang anh chup kinh hién vi dién tir truyén qua (TEM)
trén may TOPCON 022-B UHR vdi dd phan giai cao.

2.4. Hydro héa chon loc cinnamaldehyde

Thiét bi phan mg dwoc st dung cho qué trinh
hydro héa CAL 1a binh ciu 3 ¢6 co thé tich 250 ml,
mot ¢b duoc sir dung dé suc khi hydro vao trong moi
truong phan ng, co thir hai cho phép thoat khi hydro
khong tham gia phan g ra ngoai, c6 thir ba dugce st
dung ldy miu ra ngoai dé phan tich thanh phan cac
chat trong hdn hop. Thiét bi phan wng dugc gin véi
thiét bi diéu khién luu lugng nham diéu khién lugng
khi hydro dua vao moéi truong phan ung. Ngoai ra hé
thong phan tng nay con sir dung thém hé thong
khudy tir nhdm muc dich lam tang kha nang khuéch
tan khi hydro vao trong mdi trudng phan ung.

Mbi thi nghiém dugc tién hanh véi 5 ml CAL
(Sigma-Aldrich) dugc pha loang vao trong 100 ml
dioxane (Sigma-Aldrich), lugng xuc tac duge cb dinh
50 mg, khi hydro (Air Liquide) dugc suc vao moi
treong phan ung véi luu luong 60 ml/phat va qua
trinh duogc tién hanh & nhiét d6 80°C, vdi tde do
khudy tron duge duy tri bang 400 vong/phut. Dé xac
dinh su thay d6i ndng d6 cac chat trong hdn hop phan
tmg theo thoi gian, mau dugc ldy ra dinh ky. Luong
méu dugc liy ra cho mdi lan phan tich 1a 0,1ml va
dugc pha lodng trong 2 ml dioxane sau d6 su dung
micro pipet dé 1ay 1 pl va nap vao may phén tich sac
ky khi (loai Varian 3800) c6 trang bi hé théng
detector ion hoa ngon Itra.

Thanh phan chat phan (ng, san phém} tao thanh
duogc xac dinh dua vao két qua phan tich nong do cia
ching trong moi truong phan tng va tinh theo cong
thire sau:

[A]

Al%) = [CALT+ THCAL] +[COLT+ [FHCOL]

x100 (1)

Trong do:
A: ndng d6 cia chét phan tng [CAL], san phdm
[HCAL], [COL], [HCOL] (mmol/lit).

Do chon loc d6i v6i mdi loai san phém sé duoc
dinh nghia theo cong thuc sau:

[X]

Sely (%) = [HCAL]+[COL]+[HCOL]

x100 (2)

Trong dé:

Sel,: d6 chon loc d6i véi mot loai san pham tao
thanh (%);

[X]: ndng d6 cua san phdm [HCAL], [COL],
[HCOL] tao thanh (mmol/lit).

bo chuyén héa dugc xac dinh theo cong thiic
sau:
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[CAL]

)[C ]_

100
[caL]

Conv, (%

(€))

Trong do:
Convea: 46 chuyén hoa CAL (%);
[CAL],: nong d6 ciia CAL ban dau (mmol/lit);

[CAL]: ndng d6 cua CAL trong mdi trudong phan
ung (mmol/lit).

3. Két qua va thao luin
3.1. Ddc trung ciia chét mang va xiic tic Pd/FLG

~ Truéce héy chat mang dugc phén tich bang quang
pho Raman, két qua duogc trinh bay trén hinh 2.

Dinh G

Aoy =532nm

Cwong do (a.p)

1000 1250 1500 1750 2000 2250 2500 2750 3000
D dich chuyén Raman (cm™)

Hinh 2. Quang ph6 Raman ctia FLG (cm™).

"
-
-

Hinh 4. Anh TEM cuia xuc tic Pd/FLG.

Quan sat pic tai dinh 2D (¢ s6 song 2723 cnr D)
cho thdy hinh dang cua pic nay giéng véi két qua
dugc cong bd boi Mustafa va cac cong su [16], nhu
vay budc dau co6 thé xem vat li€u su dung & nghién
clru nay 1a graphene da 16p. Tinh toan ty s6 cudng do
pic tai dinh G va dinh D thu dugc gia tri I¢/Ip = 5,7.
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So sanh gia tri ndy vé6i gia tri dugc cong bd bdi Zhu
va cac cong su (Io/Ip = 1,9 - 6,7) [10] c6 thé khing
dinh FLG c¢6 mirc do graphite hoa cao. Két qua do bé
mat riéng cua chdt mang va xuc tac bing phuong
phap hip phu nito dugc trinh bay trén bang 2. Tir s6
liéu thu dugc cho théiy gia tri BET cia FLG rat nho so
v6i gid tri 1y thuyét d6i voi graphene don 16p 1a 2630
m%gam [17]. C6 nhiéu nguyén nhan din dén gia tri
BET thu duogc rat thap, truée hét 1a do quy trinh san
xuét méi chi tao ra duoc FLG véi s6 16p kha 16n, mot
nguyén nhan quan trong khéc 1a trudc khi tién hanh
do bé mit riéng theo phuong phap hap phu - giai hap
phu déng nhiét nito, budng chira miu dugc hut dé tao
chéan khong nhdm muc dich tach loai khi, hoi 4m hodc
dung mdi trén bé mat vat liéu, khi d6 cac tim FLG c6
thé da két dinh v6i nhau, sau khi ngirng hut chan
khong, nhiéu tim FLG van ton tai ¢ dang két dinh v&i
nhau nho vao lyc hit Van der Waals. Nguyén nhéan
vira néu da duoc chimg minh bang thuc nghiém boi
Samulski va cong sy [18]. Trong bang 2 cling cho
thdy khi dua pha hoat tinh 1én bé mat cua FLG thi cac
gia tri BET cia xtc tac thu duoc da tang 1én gan 3,5
lan, diéu nay cb thé do cac hat nano Pd duoc hinh
thanh trén bé mit cua chit mang (nhu két qua dugc
trinh bay trén hinh 4) tir 6 han ché dwoc su két dinh
clia cac tim FLG.

Bang 2. Bé mit rieng BET xac dinh bang phuong
phép hap phu - gidi hap phu dang nhiét nito.

Mau thi nghiém Gia tri BET (m?/gam)
FLG 8.4
Pd/FLG 28,8

Anh chup bang kinh hién vi dién tir quét xuc tac
Pd/FLG dugc trinh bay trén hinh 3. Quan sat hinh
thai bén ngoai cua xiic tac bang anh chup SEM trén
hinh 3 cho thdy FLG c6 nhiéu tim véi kich thudc
khéc nhau va phan 16n cac tim c6 kich thuée 16n hon
micromet, mat do cac tAm kha day dac.

Kich thudc nano cua pha hoat tinh xtic tac dugc
nghién ctru tir anh chup bang kinh hién vi dién tir
truyén qua (hinh 4). Quan sat anh chup cho thay pha
hoat tinh da dugc phan bd kha d(‘Sng déu trén bé mit
clia chit mang. Ngoai mot vai vi tri c6 pha hoat tinh
v6i kich thude 16n (hon 20 nm), phan chu yéu la cac
hat co kich thudc khoang 10-16 nm khi quan sat anh
chup TEM vdéi d§ phén giai cao (hinh 4 B). Ngoai ra
cling tim thdy cac hat véi kich thuée nhoé hon, tir 2-5
nm.

3.2. Hydro héa chon lgc cinnamaldehyde

Qua trinh hydro hoéa dugc thuc hién vdi cac diéu
kién nhu da néu ¢ trén. Thanh phan cac cau ti trong
moi truong phan tng dugc tinh toan theo cong thuc
1, két qua duogc trinh bay trén hinh 5.
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Tir d6 thi trén hinh 5 cho thdy thanh phan cua
chét phan tng CAL giam tuyén tinh theo thoi gian.
Déi v6i cac san phdm tao thanh thi ham lugng cua
ching tang dan theo thoi gian, trong dé san pham
hydro héa vao ndi d6i C=C tao HCAL chiém phén
chu yéu, (trén 94%); san pham hydro hoa vao noi doi
C=0 tao san pham COL c6 thanh phan rat thap (dudi
0,5%); san pham hydro hoéa hoan toan ca hai noi déi
dé tao san phdm HCOL c6 thanh phin vao khoang
6%.

A [coL)
404 | o mHcoLy . -

Thanh phén cac chét (%)

o0 g 0822222232282
0 2 4 6 8 10 12 14 16 18 20

Thei gian phan éng (h)

Hinh 5. Thay d6i ndng d6 cac chat trong méi truong
phan tng theo thoi gian.

Dua vao két qua phan tich, d6 chon loc ddi véi
mdi loai san phim theo dé chuyén hoa dugc tinh theo
cong thue 2. Hinh 6 trinh bay su thay ddi do chon loc
d6i v6i cac san pham theo d6 chuyén hoa. Tir 46 thi
¢ thé théy d6 chon loc cua cac loai san phém thay
dbi rat it theo d6 chuyén hoa.

® [HCAL]
¢ [HCOL]
s04{ | & [coy

D6 chon loc (%)

28222823 332822¢¢22¢22

o 10 20 30 40 50 60 70 80 90
D6 chuyén héa (%)

Hinh 6. Thay d6i do chon loc cac chat trong moi
truong phan tng theo d§ chuyén hoa cia CAL.

Nhu vay, so véi cac két qua cong bd duge dé
cap dén trong bang 1 thi két qua thu duoc & nghién
clru nay c¢6 do chon loc ddi véi HCAL rét cao, dic
biét khi so sanh véi cac két qua cia cac nhom sir
dung chét mang trén co so cua vat li€u carbon [1,9-
12].

Nhu da phan tich & phan mé dau, trong phan
ung hydro héa CAL thi d6 chon loc 1én ndi doi C=C
hay C=0 phu thuéc vao nhiéu yéu t6 khac nhau.
Trude hét két qua cong bd cua Liu [1] cho thdy loai
dung méi c6 chira nguyén ti oxy (tetrahydrofuran)
khong lam tang d6 chon loc ddi véi HCAL ma ngugc
lai con lam giam nhe d§ chon loc nay. Cac nghién
ctru vé anh huong cta chat mang, ddc biét 1a cac chit
mang dén tur vat liéu carbon nhu
triphenylphosphorine (PPhs) [12], carbon nano éng
(CNTs) [9,11], than hoat tinh (AC) [1] hay graphene
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oxide (GO) [1] cho thiy cac chit mang nay c6 chira
lién két m-m trong mang ludi tinh thé cua chung, khi
d6 céc electron & lién két nay s& chuyén dich dén cac
tdm xuc tac kim loai (metal particles) nén mat do
electron & d6 s& tang 1én, két qua lam ting kha nang
hap phu nhom chirc aldehyde 1én bé mat xuc tac, do
d6 lam ting kha nang hydro hoa 1én ndi d6i C=0 dé
tao COL, ndi cach khac 1a cac chat mang vira néu da
lam giam kha nang hydro héa 1én ndi d6i C=C dé tao
HCAL. Khac v6i két qua cac nhom vira néu, nhom
ctia Zhu va cac cong sy [10] da tién hanh nghién ciru
anh hudng cua xuc tac 1a Pd dugc phan tan trén cac
chat mang 13 carbon nano tdim (CNS) véi muc do
graphite hoa khac nhau. Két qua nghién ciru cia
nhém nay cho thay, khi mirc do graphite héa tang, gia
trj Io/Ip thay doi tir 1,9 dén 6,7 thi do chon loc ddi véi
HCAL ciing tang 1én twong tng tir 36,4% dén 65,3%.
FLG st dung ¢ nghién ctru nay c6 mic do graphite
hoa cao (I¢/Ip = 5,7), ddy c6 thé 1a 1y do dan dén do
chon loc cao dbi vé6i san pham HCAL trong phan ting
hydro héa CAL & nghién ctru nay.

Ngoai ly do vira néu trén thi kich thudc hat xuc
tac cling c6 thé 1a 1y do quan trong khac anh huéng
1én d6 chon loc nhu két qua dugc cong bd cua nhém
nghién ctru Fu va cac cong sy [19]. Cu thé nhom tac
gia nay da nghién ciru d6 chon loc déi véi HCAL trén
xtc tac cua 1,5%Pd-WN/SBA-15. Két qua cho thay
khi dua thém wolfram nitride (tungsten nitride) vao
xUc tac thi kich thudc trung binh ctia hat nano Pd thu
dugce nam khoang 16,8 nm (kich thudc cua hat nano
Pd thu dugc & nghién ciru nay ciing gan tuong tu véi
gia trj vira néu nhu dugc nhin thay trén hinh 4 B), véi
kich thudc nay thi ca hai lién két C=C va C=0 trong
phan tir CAL sé& bi hap phu 1én trén bé mat pha hoat
tinh, trong truong hop d6 qué trinh hydro héa vao ndi
d6i C=C s& xay ra d& dang hon nén san phim thu
dugc ¢6 dd chon loc ddi véi HCAL cao hon, két qua
nay da dugc trong cong bd cua Bond [3] va Fu [19].

4. Két luan

O nghién ctru nay hat nano Pd da dugc phan tan
ddng déu 1én bé mat chat mang FLG bang phuong
phap tim uét. Bé mat riéng BET cua xuc tic PA/FLG
tang 1én gan 3,5 1an so v&i chit mang FLG ban dau.
Khi str dung xtc tac thu dugc cho phan ung hydro
hdéa CAL da thu duwoc HCAL vdi d6 chon loc cao,
trén 94%. Két qua ¢ nghién ciru nay ciing cho thay
mirc do graphite hoa ciia chit mang lam tir vat liéu
carbon hay kich thudc cua hat xtc tac 1a nhitng yéu t6
6 thé 1am tang d6 chon loc nay.
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