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UNG DUNG VAT LIEU MOFs (CuOBA) LAM XUC TAC CHO
PHAN UNG GIUA 5’-BROM-2’- HYDROXYACETOPHENONE
VA BENZYL ETHER

Nguyén Thj Thu Ha',

Nguyén Thién Thio?

APPLICATIONS OF MOFs MATERIALS (CuOBA) AS A CATALYST FOR
REACTION OF 5’-BROMO-2’-HYDROXYACETOPHENONE AND
BENZYL ETHER

Nguyen Thi Thu Ha', Nguyen Thien Thao®

Tém tit - Var lieu MOFs (CuOBA) duge
16ng hgp thanh céng béng phiong pha’p nhiét
dung mbi. Nhing ddc trung héa li ciia xuc
tdc rdn nay da dugc xdc dinh bang mét s6
ki thudt phan tich khdc nhau bao gém: nhiéu
xa tia X (XRD), hién vi dién nt qust (SEM),
hién vi di¢n ti truyén qua (TEM), phén tich
nhiét trong higng (TGA) va phé hong ngoai
(FT-IR). CuOBA dugc sit dung lam xic tdc
di thé trong phdn img ghép d6i C=0 giita
5’-bromo-2’-hydroxyacetophenone va benzyl
ether vdi d¢ chuyén héa cao. Cdc yéu 16 dnh
hudng dén hoat tinh xiic tdc cia phdn ing
nhu thoi gian, nhiét d6, ndng do tdc chét
phdn img, dung méi va khéi lugng xic tdc
da dugc khdo sdt. Nhimg két qud phan tich
cho thdy, CuOBA sit dung xiic tdc cho phdn
ung véi dp chuyén héa 87% va con cé khd
ndng thu hdi sdu ldn ma khong mét di hoat
tinh xic tdc.

Tir khéa: vét ligu MOF, xiic tdc dong,
phdn itng ghép déi C=0.

Abstract The metal organic frame-
works material (CuOBA) was synthesized
by solvothermal method. The physicochem-
ical characteristics of this solid catalyst
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were determined by a number of different
analytical techniques including X-ray pow-
der diffraction (XRD), scanning electron mi-
croscopy (SEM), transmission electron mi-
croscopy (TEM), thermogravimetric analy-
sis (TGA), and Fourier transform infrared
(FT-IR). The CuOBA was used as a het-
erogeneous catalyst for the coupling reac-
tion of C=0 connection between 5’-bromo-
2’-hydroxyacetophenone and benzyl ether in
good conversion. The effects of time, temper-
ature, concentration of reactants, solvents,
and mass of catalyst were surveyed. The
results revealed that CuOBA is used as a
catalyst for organic reactions with conver-
sion of 87%, and the solid catalyst could
be recovered six times without a significant
degradation in catalytic activity.

Keywords: MOF material, copper cala-
lyst, C=0 coupling reaction.

1. DAT VAN BE

Nghién cifu vat lidu c6 ciu tric x5p va bé
mit riéng 18n 1a mét trong nhiing thd thich
clia nhiéu nhém nghién cGu thudc nhiéu
trudng dai hoc va vién nghién ciu tén thé
gidi. Nim 1999, nhém nghién citu cia Omar
M.Yaghi da tim ra loai vat liéu c6 cdu triic 16
x8p c6 bé mit riéng 16n v8i cac tinh chét dic
biét bing sy két hop giifa khung kim loai -
hitu co (Metal Organic Frameworks - MOFs)
[11-[3). Vat liéu MOFs ¢ chu tric tinh hé
duge sép xép c6 trat t trong khong gian,
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dién tich b& mit ri¢éng 16n, khung cfu mic
linh déng c6 thé thay déi dudc, d6 bén nhiét
cao [4]... Vi nhitng tinh chit dic biét dé ciia
vit liéu MOFs, 06 dugc ing dung trong nhidu
linh vyc khac nhau nhu hép phy, tach, lru trit
khi, xdc téc, 1am chit mang, din truyén thuéc
trong linh wyc vit liéu y sinh [4]}-[6]. Dic
biét, viéc (ng dung vat liéu MOFs lam xic
tic dj thé trong t8ng hop hitu co d€ thay thé
xiic tdc ddng thé wruyén théng khong c6 kha
ning thu hdi 12 vin d& dang dudc quan 1am
nghién clfu trong nudc va trén thé gi6i. Xuht
phét nif thyc trang chung d6, nghién cdu “Ung
dung vdt ligu CuOBA lam xiic tdc cho phdn
img giita S’-bromo-2'-hydroxyacetophenone
va benzyl ether” da dudc thyc hién. Dé tai
di tién hanh khio sit c4c dic tinh xdc tic
cla vit liéu CuOBA trong phan dng hiu
cd gilta 5’-brom-2’-hydroxyacetophenone va
benzyl ether; ddng thdi khdo sét v& kha ning
thu bdi va tii s dyng cla vat lieu CuOBA.
T dé, ching toi sé 1am ndi bat nhitng tinh
ping vu viét cda vit liéu CuOBA lam xic
tic dj thé trong (3ng hgp hitu co c6 thé dap
{ing dudc céc yéu ciu cla héa hoc xanh ngly
nay, g6p phén bdo vé mdi trudng.

1. TONG QUAN NGHIEN COU

Trén thé gidi, vat lieu MOFs da dugc
nghién cifu tY rit sém vA cho dén thai diém
hién tai, vat liéu MOFs da cé nhing budc
tién trién 18n vé khoa hoc bdi chiing c6 tiém
ning dng dung rong rii trong nhiéu linh vyc.
Dién hinh 1a cdc cong trinh nghién ctu vé
vt liéu MOFs liic nay tip trung vio cic vin
dé thiét k&, 3ng hgp vit liéu MOFs c6 bé
mit riéng 180 d€ dng dyng trong luu tri¥ khi,
hip thy khi, tich khi v2 da c6 nhiing cong
trinh nghién citu dng dung luu teilt khi H2 cila
cdc vit liéu IRMOF-1, IRMOF-8, IRMOF-
18, IRMOF-11 va MOF-177 [7]-[10]. Nim
1998, Omar M.Yaghi va céc déng nghiép da
tSng hgp MOF-69, MOF-70, MOF-80 dya
trén ciu ni carboxilic acid va céc kim loai
nhu Zn, Pb, Co, Mn va Tb [10].

TW nim 2010 ud lai day, hudng nghién ciu
ing dung c4c vat liéu MOFs trong ki thuat
xtic tic ngay cang thu hiit sy chi y cia nhidu
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nhém nghién cttu tén thé gidi. Trong dd,
nhiing nhém nghién ctu ndi bat 1a Garcia,
Cejka va De Vos ciing véi céc cdng sy. Tuy
nhién, cic cong trinh nghién ciu nay chi tap
trung vao Ung dung cla vit liéu MOFs lam
xic tdc, hoic chit mang xic tic & mdc do
khdo sét hoat tinh ciia mot sb vt ligu MOFs
trong cac phan \dng Sng hop hitu co va héa
du théng dung, nén ¢ thé néi day Ja mét
linh vyc dang cin thém rét nhidu nghién cdu
d€ c6 thé xay dyng dudc mot co s@ dif liéu
v& hoat tinh xdc téc ciia loai vat liéu nay.

Nim 2014, In Su Kim et al. di nghién
ciu vé xic tic ddng thé Cu(OAC), va Cul
l1am xdc tic cho phan ing ghép C=0 giita 2
acyl phenols and 1,3-dicarbony] tao sin phim
este. Két qua 12 hiéu sut tdng hop sin phim
tly theo mi nhém, hiéu suft thay d6i khéc
nhau trong khoing o 68% dén 97% [11).
Nghién citu cho thdy ring xic tic ddng thé
khdng c6 kha ning thu hdi vi tdi si dung
nhidu 13n trude khi mét di hoat tinh xic tic.

D€ cii thién nhiing nhuge diém cla xic
tédc ddng thé trong phan ting ghép déi C=0,
ndm 2016, Phan Thanh Son Nam ciung véi
céc hoc trd di nghién ciu t8ng hdp vat
liéu Cu-MOF-74 va ing dung lam xic tic
cho phan iing ghép do6i C=0 giita 2-hydroxi
acetophenone va benzyl ether dat hiéu suft
rén 85%. Nghién cifu di chiing 16 vat liéu
Cu-MOF-74 c6 kha ning thu héi va ti si
dung sau lan thyuc hién phan dng ma vin dat
duge higu suft cao [12).

Ciing tiép tuc nghién cifu vé& vit liéu Cu-
MOF-74, nam 2017, Yonghui Li et al. da
khao sét su 4nh hudng cua ohiét do va dung
mbi dén hoat tinh vi chu tric cla vat lidu
Cu-MOF-74 trong qud trinh xi 1i khi NH;.
Nhém nghién cifu da thanh céng trong viéc
t8ng hop vit lieu Cu-MOF-74 bing phuong
phép nhiét dung méi va 4p dung thanh cong
vit liéu Cu-MOF-74 lam xiic tic phan dng
trong quy trinh x{ 1 khi NOx v8i khi ning
xtc tac tét hidu qui cBa vat liéu khi xi If
khi NO dat hiéu suft 1én dén 97.8% & 270°C
(13].

Ciéc nghién citu trén da ching minh dugc
viéc sit dung vat liéu MOFs 1am xiic tic cho
phan iing hiu co ddu dat hiu suét rht cao
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so Vi cdc vt liéu truyén théng va ciing thay
dudc sy wu viét vé kha ning thu hdi va ti sit
dung ciia vit liéu. Diéu dé ching 8 vat liéu
MOFs dudc ting dung trong linh vyc xic tic
cho cac phan dng héa hoc rit cé tiém ning
phat trién va cin dudc nghién cu rong réi
han. Vi vy, vat liéu CuOBA dudc nghién cifu
lam xiic tic cho phan ung gitra 5°-brom-2'-
hydroxyacetophenone va benzyl ether trong
dé tai nay la vat lidu dap dng dudc cic didu
kién cda xdc tdc di thé véi tim xdc tic 1a
kim loai déng. Nhung ddy 12 1an diu tién vit
liéu CuOBA lam xiic tac cho phén dng gidta
5’-bromo-2’-hydroxyacetophenone va benzyl
ether vdi vai trd 1a mot xiic téc dj thé.

II. PHUONG PHAP NGHIEN CUU
A. Téng hgp vt liéu CuOBA

Vit liéu CuOBA dudc t8ng hgp bing cach
cho 0.0968g Cu(NO;),.3H,0 (0.4 mmol) va
ligand 4,4’-Oxybisbenzoic acid (0.2 mmol)
hoa tan trong hdn bgp dung méi DMF/H,0
véi 6 1& 2:1 (6 mL) rdi tién hanh khuiy hén
hgp & nhigt d6 phong va dp suit khi quyén.
Sau d6, hdn hgp dude cho vao chai bi § mL,
ddy nip kin va gia nhiét & 110°C trong hai
ngay. Sau khi [am nguoi dén nhiét d6 phong,
thu 1y phan chit rén bing phudng phép li
tam, chit rdn sau dé dugc rita vdi DMF 3
lin/ngay trong ba ngay dé loai bd 1ap chét va
tiép tuc trao d6i bing dichloromethane trong
ba ngay (1 Jan/ngay). Cic tinh thé CuOBA
thu duge sau khi hoat héa & 150°C trong séu
£id s& ¢6 maw xanh duong vdi hiéu sult (Eng
hop la 75% (dua trén 4,4’-Oxybisbenzoic
acid). S&n phdm sau khi tSng hgp dem phén
tich FT-IR, XRD, va TGA [14].

B. Khdo sdt hoat tinh xiic tdc cia var liu
CuOBA vio phdn iing ghep déi C=0

Vit ligu CuOBA duge tSng hop & trén
vd dng dung lam xdc tdc trong phin
ing ghép doi C=0 gilta 5'-bromo  2'-
hydroxyacetophenone (0.3 mmol) va ben-
zyl ether (0.6 mmol) tao thanh sin phim
2-acetyl-4-bromopheny! benzoate, phan dng
dude thyc hién vdi chit oxi héa TBHP (3
duong lugng), 10 mol% xic tic CuOBA
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trong 1 mL DMSO & 80°C wong 8 gio
va chét ndi chudn 1a diphenyl ether nhy §
Hinh 1.

1) Chudn bi mdu phén tich GC: Sau khj
phan tng k&t thiic, ta tién hanh phan tich miu
bing mdy sic ki khi (GC) d€ x4c dinh hiéu
suét phan dng. My GC cia hing Shimadzu
v6i ddu do ion héa ngon Ifa (FID) va cit Zb
Wax (chiéu dai la 30 m, dudng kinh trong 13
0.25 mm, va chiéu day 18p film 12 0.25 um).
Chuong trinh nhiét cho mdy GC nhu sau:
miu duge gia nhiét tr 100°C dén 120°C va
gilt 3 120°C trong mat phiit; sau dé gia nbiét
1t 120° dén 130°C véi tbe do 40°C/phi, git
méu & 130°C trong hai phit; gia nhiét 130°
dén 260°C véi tbe d§ 40°C/phiit, git miu &
260°C trong ba phut.

Sau khi thyc hién phin wng két thic, sin
phdm dudc trich miu bing dung mdi ethyl
acetate/nudc véi ti 1¢ 3/1, sau d6 dugc lam
khan bing 2 g sodium sulfate, r&i nit 1 mL
méu d€ phén tich GC.

Hiéu suft phan ting dugc x4c dinh dya vio
dién tich peak sin phidm va ndi chudn, thong
qua dudng chudn (y = 0.009x + 0.012 véi R?
= 0.9986) ta ¢4 cong thitc:

. Ss

Hieusuat(%) = |0‘009.5—” +0.012].100

Trong dé:

Sep: dién tich peak cla san phim

S,.: dién tich peak ciia ngi chuin

2)Kiém wra tinh di thé cia v@r liéu
CuOBA: DE kiém tra tinh di th€ ciia MOF
CuOBA, phan ng dudc thyc hién vdi ditu
kién nhu sau: ti 1€ mol gila 5’bromo-
2'-hydroxyacetophenone/benzy! ether = 1/3,
ham Iugng chit xiic tac 3 mol% CuOBA, bén
duong ludng chit oxi héa TBHP (trong nudc)
trong | mL DMSO, 8 nhiét 46 100°C, rong
nim gid, sau dé tich xiic tic ra khdi hén hop
phan ung bling cdch li tim va loc xtc thc ra,
sau dé liy hén hgp phan ung da duge mch
xtc tic cho vao chai bi diy nap kin va tiép
tuc thyc hién phin dng nhu & didu kién trén.

3) Khdo sdi khd nang thu héi va tdi sit
dung cua vt ligu CuOBA: Thi nghiém khio
sat dudgc thyc hién diéu kién phan ung 100°C,
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Hinh 1: Phdn ing gita 5’- bromo- 2’-hydroxyacetophenone va benzyl ether

dupg méi DMSO (1 mL), ti [& mol 5’-bromo-
2'-hydroxyacetophenone/benzy! ether 12 1/3,
ti 1€ mol xdc téc 12 3 mol% vdi bén duong
lugng chit oxi héa TBHP (trong nudc). Sin
phim dugc phén tich GC sau thdi gian 14
i phin Ung. Sau khi phin ng két thic,
xiic taic CuOBA dugc tich ra khéi hén hgp
phan (ng biing phuodag phip li tim vi rita
véi DMF (3 mL/4n/ngdy) trong ba ngay va
trao d8i véi dichloromethane (3 mL/lin/ngay)
trong ba ngly, sau dé sdy trong diéu kién
chén khong thu dugc vat 1idu CuOBA va tdi
sii dung phu quy trinh teén & cdc 1in phan
ting tiép theo.

V. KET QUA VA THAO LUAN
A. Tong hop vt ligu CuOBA

Tinh thé CuOBA di dugc ng hop
béng phucng phap nhiét dung méi ff mudi
Cu(NO3),.3H,0 va 4,4’-Oxybisbenzoic acid
véi higu sudt 75%. Vat lien CuOBA sau dé
dugc xac dinh dic tring chu tric bing nhiéu
xa tia X dang bot (PXRD) (Hinh 2). Két qua
cho thiy déu ¢6 cac gde nhién xa dic tning
& cac géc 20 = 12.5° 29.0°, 36.5°, 42.5°,
16.5°, 18.0°, 61.5°, 73.5°, 78.5°, phu hgp véi
nghién cifu tarde dé [14]. Didu ndy cho thy
CuOBA di dugc t8ng hop thanh cong.

Chu tric vat liéu CuOBA tiép e duge
phan tich bing phd hong ngoa1 (FT-IR)
thé hién trén Hinh 3. Két qud phan tich
cho thay phd FT-IR cia CuOBA t6ng hgp
bing phudng phdp nhiét dung m&i ¢6 nhing
diém gidng v2 mot sb peak c6 sy gidm
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d6 dich chuyén nhd so vdi phd cla 4,4’-
Oxybisbenzoic acid. Cu thé, trén phd FT-
IR cla CuOBA xuft hién céc peak trong
khoang 600-1600 cm™' 1a nhitng dao dong
dén lién két cia CuOBA (Hinh 4). Tai peak
1675 cm~! wén phé 4,4’-Oxybisbenzoic acid
acid (Hinh 3) 12 su dao d6ng co din lién két
C=0, trong khi uén ph§ FT-IR clia CuOBA
dd dich chuyén ciia lién k&t C=0 i 1605
cm™!, ching t& di c6 sy hinh thanh lién két
Cu-0, 1am do dich chuyén ciia lién két C=0
giam di 70 em™!. T két qud wén, ching t5i
c6 thé két luan riing vit liéu CuOBA da duge
t8ng hgp thanh cang.

Mbt trong nhitng yéu t6 quan trong nhét
d6i v6i vat ligu 1a yéu t6 bén nhiét. Vi vay, vat
liéu CuOBA (iép tyc dugc tién hanh phan tich
nhiét trong ligng (TGA). Hinh 5 cho thiy tit
50°C cho dén 250°C c6 sy thay ddi trong
Tugng khdng déng ké, d6 c6 thé 1a do sy bay
hai cia mét s6 phan td nhd va dung moi con
s6t lai. T 350°C bit ddu c6 sy giam khéi
Iugng, nguyén nhén 1a do sy phin hiy din
chu nbi hitu cd dén nhiét do 404°C hau nhu
chu tric ca CuOBA bit dau bi pha v3. Tu
két qua trén, chiing 161 ¢6 th€ két luan ring,
CuOBA dudc t3ng hgp vin dam bio dude
dic tinh bén nhigt dén khoang 300°C nhu
nhiing nghién ciu truéc. Va dnh SEM ciia
CuOBA dugc trinh bay & Hinh 6 cho thay
céc tinh thé CuOBA thu duge ¢6 hinh dang
nhut nhing lat méng va ¢d chu tric xép.
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Hinh 3: PhS FT-IR cia 4,4’ -Oxybisbenzoic acid
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6a

6b

Hinh 6: Anh SEM (6a) vd TEM (6b) cia CuOBA

B. Khdo sdt hoat tinh xiic tdc cia vdt liéu
CuOBA vao phdn itng ghép dbi C=0

1) Anh huéng cha nhiér do: Trong cic
phdn ting hitu cg, nhiét 4o anh hudng 18n
dén hiéu sut phan Gng vi vay khdo st yéu
16 nhigt d6 1a diéu cin thiét dé giip tiét kiém
nang lugng trong phan wng. Phan dng duge
khdo sat tai cac nhiét d§ 40°C, 60°C, 80°C,
100°C va 120°C dé tim dugc nhiét do 16i wu.
Két qua khio s4t nhiét do th€ hién 3 Hinh 7.
Cu thé tai nhiét dd 40°C va 60°C, phan ing
x3y ra cham, chi dat hiéu suét 1an lugt 1a
17.91% va 25.73%. Khi tang 1én 80°C, hiéu
suét ting 1én va dat 29.82%. Nhung khi ting
nhiét d6 1én 100°C, hiéu suét phan ing da
ting lén déng ké 1a 40.25%. Tuy nhién, khi
tiép tuc ting nhiét dg 1én 120°C, hiéu suét lai
gidm con 28.89%. Diéu d6 ¢6 thé giai thich
13 & nhitng nhiét do thip phan ting khong xay
ra hay xdy ra 8 d§ cbuyén héa thép do khéng
dud niing lugng hoat héa cung chp cho cic tic
chit tham gia phan ing, cdn & nhiét do qué
cao, dung mdi bay hdi nhanh khéng di thdi
gian phén dng, nhu vay tai nhiét dé 100°C
cho hiéu sudt phan dng cao nhdt nén chon
nhiét do 16i uu d€ khao st cic yéu 16 tiép
theo. Vi két qua nay, khi so sanh vdi xiic téc
Cu-MOF-74 trong phan ing ghép déi C=0
thi xic tdic CuOBA x4y ra 3 nhiét dd cao hdn,
diéu nay ciing phit hgp bdi nhém thé brom
cfia 2’- hydroxyacetophenone & diéu kién khé
xay ra hon khi khong ¢6 nhém thé brom [12]
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Hinh 7: Anh hudng ciia nhiét do dén higu
sudt phin dng

2) Anh hudng cia théi gian phdn ing:
Thi gian phin dng ciing 13 mdt yéu (& anh
hudog dén hiéu suit cia phan dng. DE kbio
sit yéu t& nay, phdn Ung dugc thyc hién
trong dung méi DMSO (1 mL), si dung 10
mol% xdc tic CuOBA tai 100°C véi ti I¢
mol 5’-brom-2’-hydroxyacelophenone/benzyl
ether 12 1/2, lugng cht oxi héa TBHP (trong
nudc) la ba dudng lugng.

Két qua khio sét sy anh hudng cla thdi
gian phin ung dugc thé hién trong Hinh 8.
Khi ting thdi gian phan \ing ur 8 gid dén
10 gid, dén 14 gid thi hiéu suft ting 1én ©
40.47%, dén 46.6% va 59.44. Nhung khi tiép
tyc ting thdi gian phan ling thém nita, hiéu
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suit phan tng khong tiép tuc ting nita ma
th€ hién gidm higu sult, cu thé 1a khi ting
1én 18 gid va 20 gid, hiéu suit dat twong iing
12 53.26% va 56.37%. Diéu niy cé thé giai
thich khi th3i gian qua ngin s& khong dii thai
gian d€ cac tic chit phan dng hoin toan, con
néu thai gian quz’l dai sé sinh ra cdc sin pham
phu va lam gidm hiéu suit. Vi viy, thi glan
phén dng 14 gid la 161 uu nhit dude chon dé
khio sét cdc yéu t tiép theo.

70
60 -
50 4

S0

&30

&20

= 10 -

8 10 14 18 20
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Hinh 8: Anh hudng cha thdi gian dén hiéu
suét phan ting

3) Anh hudng ciia ham higng chéi xiic tdc:
Ham lugng chit xic tic [a mdt trong nhiing
yéu t6 anh hudng rt quan trong dén hiéu suét
clia phan dng. Thi nghiém khao st lugng xic
tic st dung thay déi @t 0 mol%. 3 mol%,
S mol%, 7 mol%, 10 mol%, t5 mol%. Cic
yéu 16 con lai gilt ¢b dinh nhiét b tai 1000C
trong thdi gian 14 gig, ti 1& mol 5 bromo-
2-hydroxyacetophenone/benzyl ether = 1/ 2,
trong 1 mL dung méi DMSO. dipheny! ether
(0.3 mmol), TBHP wong nudc (ba dudng
lugng). Ké1 qua khdo sdt dudc trinh bay &
Hinh 9 cho thiy ring phan ng hdu nhu
khéng xay ra 8 ham lugng xiic tic 0 mol%,
khi sif dung 3 mol% xiic tic CuOBA thi hi¢u
suét phan Ung dat 56.34% va ham ludng S
mol% xic téc thi hiéu suht 1a 55.82%. Khi
ting ham lugng xuc tac tit 7 mol% xiic téc, 10

KHOA HOC CONG NGHE. - MO TRUBNG

wol% xc tic va 15 mol% xiic tic, higu suét
6 su thay d8i khong dang ké. Vi viy, viéc
ting ham lugng xiic téc lén dén 15 mol% thic
sy khong can thiét vi hiéu sut hdv nhu khéng
ting 1én oifa. Nguyén nhan cia diéu ndy 1
do ham lygng xdc thc qua shiéu cé thé anh
hudng dén qua trinh Lruyen Kkhéi, 1am glém
dién tich tiép xic cla c4c tic chit trong hén
hgp phan Gng nén lam hiéu suét cia phin dng
gidm. Vi vay, lugng xic tic CuOBA i wu
diing d€ khdo sat cic yéu 16 khéc 1a 3 mol%.
Nhu vdy, so véi nghién cifu trudc trong phan
Gng ghép déi C=0 ciha vit liéu MOF, lugng
xidc téc st dung la tuong duong, con thdi gian
phdn 1ing cia phan dng véi xic tic CuOBA
kéo dai hon so véi vat liéu MOF-Cu-74 do
yéu t& bén nhiét cda vat liéu CuOBA cao hon
[12], nhung khi so sanh vi xiic téc dong thé,
thoi gian phan Ung lai rit ngén hon sdu gio
trong nghién citu cia In su Kim et al. 12 20
gig [11].
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Hinh 9: Anh hudng cia ham lugng xic tic
dén hiéu sudt phan ing

4) Anh hudng ciia 1 16 mol tdc chdt: Mot
yéu t6 nifa dnh hudng dén hiéu suit phan
dng 12 4 I8 mol cia tic chit phan tng. Vi
vay, nghién citu nay tiép tuc khio sit sy
anh hudng cba (i 1&¢ mol tic cht 5’-brom-
2’-hydroxyacetophenone/benzyl ether dén dé
chuyén hod cda phdn éng. Phan iing duge
thyc hién trong dung méi DMSO, st
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dung 3 mol% xbGc tdc CuOBA vdi ba
duong lugng chét oxi héa TBHP tai 100°C
trong 14 gi¥ véi ti 1€ mol 5’-brom-2’-
hydroxyacetophenone/benzyl ether 1dn lugt
khéo sat 1a 1/1; 1/2; 1/3 va /4.

Két qua khdo sét & Hinh 10 cho thy ring,
1i 1€ mol tdc chit 6 tic dong ding k€ dén
hiéu suit cda phan dng ghép déi C-O, phin
ing xdy ra khd cham véi i 1é mol sit dung la
1/1 va hiéu suét chi dat 44.76%. Nhung khi
ting (i 1¢ mol 1&n 1/2, 1/3 va 1/4 thi hiéu suft
pban Wng c6 sy thay ddi 1in lugt dat céc gid
trj 54.51%, 68.51% va 67.62%. Hiéu sut &
ti 1& 1/3 va 1/4 chénh léch khong déng ké.
Vi viy, ti 1 tdc chit 1/3 dugc chon d€ khio
st cdc yéu t6 khdc.

Hiéu suit (%)
N W b w
S ©O © o

o
.

(=]

1 12 13 14

Ti 1€ mol tic chit

Hinh 10: Anh hudng cda ti 1& mol tac chat
dén higu suft phan dng

5) Anh hudng ciia chdt oxi héa: DE khio
sat sy 4nh hudng cla céc chit oxi héa khic
phau dén hiéu suft phin ing, gi# cé dinh
cdc yéu t6 cdn lai, chi thay d8i céc loai chit
oxi héa khdc nhau. Phin ng duge thuc hién
trong DMSO (1 mL), sif dung 3 mol% xiic
tic CuOBA, (i 1¢ mol tdc chit 5'-brom-2’-
hydrox yacetophenone/benzyl ether 1a 1/3 véi
ba dudng ludng chét oxi héa tai 100°C, thdi
gian phin ing 13 14 gid. Két qua & Hinh
11 cho ta két luan ring phan iing hoan toan
khong xay ra khi st dung cac chét oxi héa
KMnO;, K»8:04, Hy0,. Nguyén nhan day la
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nhiing chét oxi héa vd cd khong ¢6 kha ning
tan trong dung mai hifu cd va ching c6 thé
s phé v3 cdu triic cda v4t ligu CuOBA. Tiép
dén, khi dung cht oxi héa TBHP trong nudc
thi hiéu suét ting 1én ding k€.
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Cbit oxy héa

Hinh 11: Anh hudng cla chit oxi héa dén
higu suét phan ting

6) Ank hudng cita ham lugng chdt oxi héa:
Tiép tyc khio sit sy anh hudng ham higng
chit oxi héa dén hiéu suft phin Ung, phin
\ng dude thijc hién trong dung méi DMSO (!
mL), sit dung 3 mol% xiic tic CuOBA, i 1&
mol 5'-brom-2’-hydroxyacetophenone/benzyl
ether 1a 1/3 tai 100°C, thai gian phan dng la
14 gid. S6 dudng lugng chét oxi héa TBHP
14n Jugt dugc khdo sét oY khong duong higng,
hai duong higng, ba dudng Iugng, bén dudng
lugng va nim duong lugng. Két qua khio
sdt thé hién & Hinh 12 cho thiy ring, ham
lugng chit oxi héa inh hudng dén phan ung
ghép déi C=0 vi khi khéng c¢6 chit oxi héa
thi phin ng khdng xdy ra, khi ting Iugng
chét oxi héa tr hai ducng lugng dén bén
ducng lugng thi hiéu suét phin ng ting 1én
W 46.54%; 65.88% va 75.29%. Nhung khi
tiép tc ting ham Iudng chét oxi héa lén nim
dudng lugng thi hiéu suit gidm con 73.94%.
Diéu nay dugc giai thich do vai trd clia chit
oxi héa la tao nén céc gbc tf do & céc lién két
trong tic chét phan iing d& cic tdc chét mét
dién ti dé€ dang tudng téc vi cic chit khic
va xdy ra phan dng, nhung khi bim lugng
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chéit oxi héa qui cao s& gy 1&n cdc phan
dng phy va 1am giam hiéu suit. Vi vay, ham
lugng chét oxi héa tai bén duong Iugng 13 ti
wu nhat.
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Hinh 12: Anh hudng ciia bam Iugng chit oxi
héa dén hiéu suft phan dng

7) Anh hudng ciia higng dung méi: Lugng
dung mdi sit dung la yéu t§ quan trong anh
hudng dén hiéu suft cla phan dng. Vi vay,
chiing ta tiép e khdo sit lugng dung méi
DMSO cho phan tng & céc gid tri 1a 0.5
mL, 1 mL, 2 mL, 3 mL va 4 mL. Céc diéu
kién khdo sét cha phan dng dugc cb dinh
tr cac yéu 16 t6i uu 8 wén. Két qua khio
sit 3 Hinh 13 cho thiy khi sit dung 0.5 mL
va 1 mL dung mdi DMSO thi hiéu suft dat
duge tiong ing 1a 76.48% va 75.5%, nhung
khi ting lugng dung méi 1én 2 mL, 3 mL, 4
mL, hiéu suit cia phan dng lai gidm xubng
lin luct 13 66.79%, 57.07%, 56.15%. Diéu
nay la do khi tang lugng dung méi Jén Jam
cho ndng dé céc chit giam din dén kha niing
tiép xdc cc chét phan ding gidm theo. Lugng
dung méi st dung 1a 0.5 mL va I mL cho
hiéu suét niong déi cao, nhung néu chon diéu
kién 0.5 mL d€ khio sat cdc yéu tb khéc s&
gay khé khin trong qud trinh trich miu va
phan tich, Do d6, ludng dung mdi duge chon
d€ khdo sat céc yéu tb khdc 1a 1 mL.

8) Anh hudng cia xic tdc di thé: D&
lam ndi bat nhing wu diém khi s dung
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Hioh 13: Anh hudng clia higng dung mai dén
hiéu suét phin dng

vit lieu MOFs (CuOBA) l1am xic tic cho
phén dng ghép doi C=0, do hoat dong xiic
t4c cha né dugde so sinh v3i nhiing xic tic
MOFs khéc bao gdm vat lieu MOFs tim
ddng, tam sit vi tam niken. K&t qua khdo
sét 8 Hinh 14 cho thdy: Fe-BDC, Ni-BDC-
DABCO hiéu suit 0% phan Ung khéng xay
ra; khi dung xic tic Cu(BTC), hiéu sufit
dat rit thip chi 6.5% sau 14 gi¥ phan ung;
khi s dung xic tic Cu(BDC), hiéu suit
dat dugc 49%. Con khi tién hanh si dung
xiic tic di thé tm ddng khéc nhau nhu dbi
véi Cu(BPDC)(BPY), Cu-74, Cu(OBA), hiéu
sufit dat 13n ligt 12 81%, 87%, 86%. Viy,
két qua cho thiy vit Jieu CuOBA lam xic
tic cho phén ung hitu co gilta 5'-bromo-
2’-hydroxyacetophenone va benzyl ether cho
hiéu sull tuong déi cao 87%, gin bing véi
nghién cdu trude cia vat liéu Cu- MOF-74
[12].

9) Kiém tra tinh di thé ciia xiic tdc CuOBA:
Mot yéu 16 rit quan trong trong xiic tic di
thé trong cic phan dng hitu cd 12 ki€m tra
kha niing leaching cia xic tic vio phan dng,
tdc la ki€m tra tinh di thé ciia xic tic. Két
qua khdo s4t tinh dj th€ ca vat liéu CuOBA
dude thé hién & Hinh 15 cho thiy ring, khi
tich xic tic CuOBA ra khoi hén hdp thi phan
ng khdng thé x3y ra nda, didu nay da ching
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Hinh 14: Anh hudng cia xic tic dj thé

minh phan ng ghép déi C=0 gilta 5’-bromo-
2’-hydroxyacetophenone va benzyl ether chi

c6 thé dién ra khi ¢6 mit xiic tic CuOBA thé

hién tinh chon loc cla xidc tic dj thé.
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Hinh 15: Ki€m tra tfnh di thé cia xic tic

10) Khd ndng thu héi va 1di sit dung ciia
xiic tdc CuOBA: Kha ning thu hdi la wu diém
ndi bat cla xic tac di thé va la muc tiéu
huéng dén cia héa hoc xanh. Nh3 kha ning
t4i st dung cao, xiic tdc di thé ludn dudc uu
tién st dung trong céc qud trinh tSng hgp hitu
cd bdi vi cac xdc tdc nay c6 kha ning thu hdi
VA tai st dung nhiéu l4n truée khi bi mAt han
hoat tinh xiic tac. Két qua 3 Hinh 16 cho thay
CuOBA c6 kha ning thu hdi va (i sit dung
sau su lan ma hidu sut cia phan tng hiu
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nhu khong thay déi. Két qua thi nghiém cho
ta thiy 15 vu diém vugt bac cla xdc tic dj
thé c6 kha ning thu hdi va téi sit dung cao,
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Hinh 16: Khi ning thu hdi cla vat ligu
CuOBA qua sdu 1an ti st dung

V. KET LUAN

Nghién ciju nay di tSng hop vt liéu Cu-
MOFs (CuOBA) thanh céng bing phuong
phép nhiét dung moi va di Wng dung vit
liéu CuOBA lam xiic tdc cho phan ing
ghép doi C=0, vdi nhém thé brom cla 2’-
hydroxyacetophenone va benzyl ether. Nhing
dic trung ) héa cia vit lidu di duge kiém
tra nht PXRD, FTIR, TGA, SEM va TEM
di ching t& vat lieu CuOBA c6 chu tnic
tinh thé va 8n dinh nhiét dén 404°C. Cic két
qua khdo sét hoat tinh xdc tdc cha vat liéu
CuOBA vao phan tng ghép déi C=0 giifa 5’
bromo-2'-hydroxyacetophenone/benzyl ether
trong nghién cfu nay véi cic thong s6
i uu vé&: nhigt do 100°C, dung mdi
DMSO (1 mL), ti 1& mol 5'-bromo-2'-
hydroxyacetophenone/benzyl ether la 1/3,
ham lugng xic tic 12 3 mol% véi 4 dudng
lugng chit oxi héa TBHP (trong nudc) cho
hi¢u sufit phan Ung cao nhét dén 87% va c6
thé thu hdi tai sit dung sdu 1an ma khdng Jam
mit di hoat tinh xdc tdc cia vat liéu. TV do,
chiing ta thiy nhitng ing dung cia vit liéu
MOFs lam xiic tac di thé da dép ung dudc
nhiing yéu cdu vé héa hoc xanh, gép phan
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bio vé méi trudng va phat trién nganh cong
nghiép héa hoc.
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