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Biochar and Pt/biochar were successfully synthesized. This catalysts
were characterized by TPD-N,, EDX, SEM and TEM techniques. The
results of adsorption-desorption nitrogen showed a decrease in
average volume and capillary diameter, indicating the presence of Pt
nano dispersed in the medium capillary. TEM image for the size of Pt
nanoparticles were 3-4nm. Investigate catalytic potential for curcumin
conversion in methanol and ethanol, after 6 hours with Pt/biochar, the

corresponding efficiency were 57.87% and 40.61% respectively. The
presence of a new peak at a wavelength range is likely to be of
tetrahydrocurcumin..

Gidi thiéu chung

Trong nhiing ndm gan day, nhiéu hé xtc tac dugc
nghién cltu st dung cac alcohol lam nguén chuyén déi
hydrogen cho phadn Ung hydro hoéa (transfer
hydrogenation from alcohol). Cac chét xUc tac nay
thuong la kim loai quy mang trén chat mang carbon
khac nhau. Chang han nhu hé xic tac Pd /C, Pt /C va
Rh /C da dudc st dung dé khr clo clia cac hgp chét co
clo nhu dioxin va cac hgp chat cta dioxin. Cac hé xic
tac nay via co vai tro xUc tac cho qua trinh dehydro
hoda vira c6 vai tro hydro-declo hda cac chéat ca clo [1-
3]. Ukisu va déng nghiép da thuc hién nhiéu nghién
cliu quan trong bao gém kh(r clo clia cac hgp chét di-,
tri- va tetrachlorin cia PCDD/Fs trong dung dich 2-
propanol [4]. Phuaong phép nay d& su dung 2-

propanol lam ngudn sinh hydro thay vi hydro phén tu.
Mitoma va ddng nghiép da sit dung canxi dé thic day
qué trinh phan hiy xuc tac cia PCDD/Fs va PCB trong
dung modi ethanol va dat dugc két qua tét [5, 6]. M3
réng ra cac huéng Ung dung clia dong xuc tac kim loai
quy trén cacbon cé thé ké dén DAFC (Direct Alcohol
Fuel Cell)- dong pin nhién liéu mdi, dugc danh gié la
ngudn nang lugng sach cho tuang lai dang la mét van
dé thu hat dugc nhiéu sy quan tdm cla cac nha khoa
hoc dén tur nhiéu finh vyc khéac nhau trén thé gidi [7].
Dudi tac dung cla xUc tac nguodn Alcohol thuong la
methanol (pin DMFC) hoéac ethanol (pin DEFC) sé tr&
thanh “ngudn cép hydro” cho phan Ung dién hda,
phdn Ung xdy ra ém diu, an toan cho ngugi st dung.
Khd ndng phan (ng cua kim loai dugc hd trg bdi 16p
nén cacbon c¢é dién tich bé mat riéng cao, déng nhét,
mao quan trung binh trat tu, bén nhiét va bén hda hoc
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[8]. Nhiéu nghién cru vé pin nhién liéu chi ra rang xuc
tac Pt la kim loai cho khd nang phan Ung chuyén hoa
rét tét, alcohol bi oxi hda thanh CO,, H, va H.O khong
gay dbc hai, trong do ancol vira la dung moi vua la
ngudn chia Hy [9].

Than sinh hoc dugc ché tao tU sinh khéi tu nhiéu
ngudn khac nhau: cac cay than gd cing, than gb
meém, vo lac, vo trdu , phan ga, vo , & cay thong...
mang cau trdc dong nhét, bén nhiét va gia thanh thap
la mét trong cac vat liéu thich hap lam chat mang cho
xUc tac. Lé Quang Dién va dong nghiép da ché tao
than sinh hoc tU bd mia va dam manh vun 96 keo
dung cho téng hgp xuc tac axit ran, dé téng hgp 5-
hydroxymethylfurfural ti gb phé liéu. Trong qua trinh
ché tao nhom tac gid da si dung acid HsPO4 42% nhu
la mét chét hoat hda dé tao vat liéu co bé mat riéng
I6n, sau d6 sunfo hda bang H,SO4 dac. [10, 11].

Trong nghién clu nay, ché tao cacbon sinh hoc tu
nguodn sinh khéi la mat mia, s&t dung phuong phép
hoat hda bang acid HsPO4 dé co kha nang tao ra véat
litu mao quan thich hop & vung mesoporous nham
tang dién tich bé mat, tao ra hé thdng mao quan dé
phan tan Pt kich thudc nano lam xtc tac cho phan Ung
chuyén hoa curcumin. Ngoai ra, vat liéu cacbon sinh
hoc nay cé kha nang tuong hgp va hdp phu manh cac
phan ti hop chét hitu ca co kich thudc phu hgp mao
quan, c6 kha nang lam tang toc dé phan Ung.

Phan ting chuyén héa Curcumin dudc thuc hién trong
2 dung mdi la methanol va ethanol, ching déng vai
trd vua la dung moi, vira la ngudn chuyén hydrogen
tUc la chat khar.

Thyc nghiém va phuang phap nghién cdu

Quy trinh ché tao carbon sinh hoc (biochar) tir mdt mia

Cac mat mia dudc cat thanh ting 6 vubng 3-4 mm?,
sau doé ria sach, nhiéu lan bang nuéc néng, sdy khé &
105°C dén khdi lugng khéng déi. Cho 20 g mat mia
kho vao binh c&du 100 ml, thém vao dd 50ml axit H3PO,
40%, lap sinh han hoi luu, khudy va dun & 50°C trong
60 phit, sau do loc rita dén pH=7 bang nudc cét
nong. Vat liéu dugc sdy & 105°C trong 24 gid, rdi nhiét
phan bang vi séng vdi cong suét 1000W trong 15 phdt.

Quy trinh phdn tdn Pt trén nén carbon sinh hoc
Cho 1g chat mang biochar vao 100ml dung dich

HoPtCls v&i ndng dé 5107 va 5.10* dugc pha trong
dung moéi ethanol-nudc (EtOH/H.O= 9/1(v/v)), khudy

déu trong vong 1 gid. Thém tu tUr dung dich NaBH,4
0,1M vao huyén phu trén dé khir Pt(IV) vé Pt(0), tiép tuc
khudy trong 5 gic. Toan b6 quéa trinh dugc duy tri
nhiét d6 phong. Két thic qué trinh, chat ran dugc loc
rda roi sdy chan khong & 100°C trong vong 5 gid.
Platin dugc mang trén biochar v&i ham lugng khodng
1% va 10% .

bdic trung xdc tdc
Hdp phu, gidi hdp phu nitd

Dién tich bé mat BET va cdu triic mao quan dugc xac
dinh bang phuong phap hép phu va gidi hdp phu N>
trén may MicroActive TriStar lll Plus Version 2.03-Vién
han lam khoa hoc viét nam (VAST)

FE-SEM, EDX

Phé tan séc nang lugng tia X (EDX) dugc do trén may
hién vi dién tir quét phat xa trudng (FE-SEM) tich hop
véi phé ké tan séc nang lugng tia X: JEOL JSM-7600F &
phong thi nghiém Hién vi dién t& va Vi phan tich
(BKEMMA) thudc Vién Tién tién Khoa hoc va Cong
nghé (AIST)-Trudng Pai hoc Bach khoa Ha N&i (HUST)

TEM

Kinh hién vi dién t& truyén qua phan gidi cao (HR-
TEM): JEM2100 (Jeol, Nhat Ban)- vién Khoa hoc vat
lieu- vién Han 1am Khoa hoc Viét Nam.

Bdnh gid hoat tinh xtc tdc bdng phdn Ung chuyén héa
curcumin

SU dung thiét bi do UV-Vis Cary 100 series UV-vis
spectrophotometer — Agilent Technologies tai khoa
Hoa trusng Dai hoc Khoa hoc tu nhién dé déanh gié su
bién thién ndng dé clia curcumin.

Xdy dung ducong chudn curcumin

Tién hanh pha curcumin trong dung méi dugc ndng
d6 Co (khoang 11ppm). BE pha cac dung dich c6 néng
doé thép han, st dung binh dinh miic 10ml, pha 3 dung
dich c6 néng dé G, C;, Cs tuang Ung bang 4/5, 3/5 va
2/5 Co. Buding chuén su phu thudc ctia do hédp thu vao
nong dé curcumin trong ethanol va methanol dugc
xady dung bang cach do 4 ndng doé khéc nhau tai budc
song max 426nm va 420nm, maoi nong do lap lai it
nhat 3 [an roi 14y trung binh.

Thuc hién phan tng

Curcumin 98% dugc pha trong 2 loai dung mdi la
ethanol va methanol dugc néng dé khodng 11 ppm.
Cho 0,1 g xtc tac va 30 ml curcumin vao binh phan
Ung dung tich 50ml, 13p sinh han héi luu, dat trén may
khudy tU. Thuc hién phdn Ung trong 6 gid, trong thdi
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gian phan Ung tién hanh 18y mau dung dich tai cac
thai diém 1gig, 4 gis va 6 gid dé phan tich UV-vis.

Két qua va thao luan
Anh FE-SEM, TEM

Hinh 1: Hinh anh Fe -SEM mau Pt/biochar khi phan tan
10% Pt phéng dai 10.000 1&n (a) va 100.000 1an (b).

Hinh 1 cho thédy su phén bd cla hat Pt trén ch&t mang.
0 dé phéng dai 10000 13n, bé mat clia biochar dudc
phl déu céc hat Pt. 0 dé phéng dai 100.000 [an, cac
hat Pt phan tan tucong déi déu, mat dé day, vdi kich
thudc I8n khodng 100nm. Nhu vay khi thuc hién phan
tan Pt 1én biochar & ndng dé cao, Pt sé co cum thanh
cac hat 16n va chi phan tan thanh cac hat to trén bé
mat ngoai cla than.

Hinh 2: Hinh anh TEM clia mau 1% Pt/biochar

Hinh anh TEM cho théy cé sy xuét hién cla cac hat Pt
phan tan vdi kich thudc nano trong khodng tur 3-5nm
trén bé& mat carbon sinh hoc dugc ché tao tir mét mia.
Anh TEM cling chi quan sat dugc nhiing hat nano &
phia bé mat ngoai, khong chi ra dugc su cé mat cla Pt
trong mao quan.

Hdp phu- gici hdp N>

T dudng cong hap phu-giai hdp N> ca mau trudc va
sau phan tan cho thdy su xudt hién clia mao quan &
vling mesoporous. Dac biét cd thé thdy su khac nhau
gilta 2 mau thé hién & dudng kinh mao quan va thé
tich mao quan tuong Ung. Hinh 3a 1a mau biochar
chua phan tan Pt, dudng kinh mao quan tap trung
trong vung 3,5-6nm. Hinh 3b 1& mau biochar sau khi
phan tan 1%Pt, cling cho ving mao quan tap trung
trong viing 3-5nm, thé tich mao quan cting nhd hon
so v&i mau biochar ban dau. Diéu nay minh ching ré

rang kha nang céc hat Pt khi dugc phan tan kich thudc
nano nam sau trong mao quan ving mesoporous, VJi
kich thudc nhd hon 5nm. Khi dugc phan tan trong mao
quan, anh TEM khéng quan sat dugc. Su tuong dong
trudc va sau phan tan Pt cla vat liéu biochar cling c6
su bién déi rat nho cla dién tich bé mat cling nhu kich
thudc mao quan (bang ).

Bang 1: K&t qua do hép phu-gidi hdp N,

Két qua do biochar | Pt/biochar
BET (m?/q) 795,7125| 795,0407
Kich thuéc mao quan trung| 2,7842 2,0775
binh hdp phu theo BJH (nm)

Kich thudéc mao quan trung| 3,6329 2.0861
binh gidi hap theo BJH (nm)

TU bang két qué do hép phu- gidi hdp Nz cho thay céc
thong s6 déu cd su gidm nhe sau khi phan tan Pt vao
vat liéu. Biéu nay ching té su cd méat cla nano pt
phan tan rét nho trong phan mao quan trung binh.
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Hinh 3: Budng cong gidi hdp N2 phéan b thé tich 16
theo dudng kinh mao quén & 77,350K trudc (hinh a) va
sau (hinh b) phan tan 1%Pt.

Két qud khdo sat khd ndng phdn (ing khdr curcumin
Xdy dung ducng chudn curcumin

Bang 2: D6 hép thu quang clia curcumin/MeOH tai cac
néng do khac nhau

Co G @) G

Nong doé (ppm)
11.0360 | 8.8288 | 6.5044 |4.4144

Do hap thu quang (abs) | 1.1493 | 0.9272 | 0.7728 |0.6174

DUONG CHUAN DO HAP THY QUANG -
NONG PO CURCUMIN TRONG METHANOL

y = 0.0789x +0.2597
R?=0.9917

B0 HAP THU QUANG {ABS)
s o o
QN B O B B N B

0 2 4 6 8 10 12
NONG DO (PPM)

Hinh 5: Do thi dudng chudn dé hap thu - ndng dé cla
curcumin trong tung loai dung méi methanol

Bang 3: D6 hép thu quang clia curcumin/EtOH tai cac
néng do khac nhau

. CO C] Cg C3
Nong dé (ppm)

10.9040| 8.7232| 6.5424 | 4.3616

Do hdp thu quang (abs) 1.6043 | 1.2750 | 0.9504 | 0.6234

DUDNG CHUAN DO HAP THU QUANG- NONG
PO CURCUMIN TRONG ETHANOL

18 vy =0.1498x - 0.0302 1.604321

RT=1 )

1.275029,.."
e
0.950423 ..
N

0623428 .-
0.6 o

hap thu quang (abs)

0 2 4 6 8 10 12
NBng do (ppm)

Hinh 6: Do thi dudng chuén db hap thu - ndng dé cla
curcumin trong tung loai dung méi ethanol

TU do ta co cobng thic sy phu thudc cla dé hap thu
clia dung dich vao néng dé curcumin trong ethanol va
methanol nhu sau:

Ymethanol = 0,0789. Ciethanol + 0,2597
Yethano\: 0,1498 Cethano\ - 0,0302

Vi Y la dd hédp thu (Abs) clia dung dich va C la ndng
dé (ppm) clia curcumin trong dung méi tucng Ung.

Xdc dinh su bién thién néng dé curcumin

Hinh 7 minh hoa phan Ung khi curcumin thanh
tetrahydrocurcumin, st dung Ha. V&i ngudn H ti khi,
phadn Ung nay yéu cau diéu kién &p sudt va nhiét do
cao. Trong nghién cltu nay sif dung xuc tac nano
Pt/biochar nay lam cho phé&n Uing hydro hda curcumin
vai tac nhan khir la alcohol- ngudn sinh hydro trong
diéu kién phan Ung ém diu- nhiét dé thudng va ap
sudt  thuong.  San  phdm  chuyén héa 13
tetrahydrocurcumin, mét hoat chat thé hién hoat déng
sinh Iy va dugc ly tuang tu curcumin nhung kha nang
chéng oxi hda va dé bén I6n han curcumin.

Curcumin dugc pha trong methanol va ethanol tuyét
déi, cac ancol nay cé vai tro dung moi, via co kha
nang lam ngudn cdp hydro cho phan Ung nhu phan
téng quan da dé cap.

0 0 0 0

HACO. N o 0GHy | 0O 0CH,
O

HO' curcumin OH HO tetrahydrocurcumin o

Hinh 7: Phan tng kh{r curcumin thanh
tetrahydrocurcumin

—Jmeon

16 o ban daul
——1h
—— 4h
——86h

do hap thu quang (abs)

buocsong (nm)

Hinh 8: Bién thién dd héap thu quang clia dung dich
phan Ung trong dung moi methanol theo thai gian.

Trong dung dich sau phan Ung, két qué do trén UV-vis
chi ra rang: cung véi su sut giam dé hédp thu cla
curcumin tai dinh 420nm (trong methanol) va 426nm
(trong ethanol) so vé&i dung dich ban dau con c6 thém
dinh hap thu mdi & budc séng khodng 278nm cua
tetrahydrocurcumin hinh thanh sau phan ung.

Bang 4: Gia tri Curcumin/methanol theo thai gian phan tng

Thai Budc séng | D6 hédp thu | Ceurcumin/metharol
gian (nm) quang (abs) (ppm)

Bat dau 420 1149314 11.0360
1gio 420 0.91817 8.3456
4 gio 420 0.647708 49177
6 gio 419 0.626977 46500
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do hap thu (abs)

wavelength (nm)

Hinh 9: Bién thién dd hédp thu quang ctia dung dich
phan Ung trong dung méi ethanol theo thdi gian

Vi két qué nay cho thdy xUc tc nano Pt/biochar viia c6 kha
nang xdc tac cho phan Ung tach hydro tir ethanol, déng thdi
cling xUc tac cho phan Uing hydro hda ndi déi clia curcumin
dé thanh tetrahydrocurcumin. Sau 6h phan tng, dé chuyén
hda trong methanol dat 57,87% va ethanol dat 40,61%. Khd
nang phan Ung trong ca 2 hé dung mdi gan tuang tu nhau,
trong dé dung méi methanol cho khé nang chuyén hoa tét
hon.

Két ludn

Pa t6ng hap thanh cong cacbon sinh hoc (biochar) tl mat
mia, hoat hda bang H3PO4, nhiét phan bang phuong phép vi
song. Vat liéu cho kich thudc bé mat riéng Ién 795.7125 mé/g,
duong kinh mao quan phan bd tdp trung trong ving
MEesopOorous 3,5-6nm.

D& phén tan Pt trén biochar, hinh anh TEM cho thdy Pt phan
tan vdi kich thudc nano trong khoang tir 3-5nm trén bé mat.
Khi phan tan Pt cac thdng s6 déu co su gidm nhe: bé mét
riéng la 795,0407 m?/g, dudng kinh mao quan tap trung ving
3-5nm. Biéu nay chiing té su cd méat clia nano Pt phan tan rat
nho trong phan mao quan trung binh.

Khdo sét khd nang xuc tac cho phan chuyén hda curcumin,
theo ddi tién trinh phan Uing bang UV-vis, trong ¢ 2 dung
mai-chat khdf la methanol va ethanol xdc tac da cé hiéu qua
chuyén hoa, vdi hiéu suét sau 6 gi phan Ung dat tuong Uing
la 57,87% va 40,61%. Su xuét hién clia dinh hdp thu mdi &
budc song khodng 278 nm la clia tetrahydrocurcumin hinh
thanh sau phan Uing.

L3i cdm an
Nghién clu nay dudc tai trg bdi BO Gido duc va Bao

tao trong dé tai ma sé B2018- BKAGQ.
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