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ABSTRACT

The catalyst Pt/HKHUST-1 was used for synthesis 4-aminophenol (4-
AP) by reducsion 4-nitrophenol (4-NP). Factors that affected to the
reaction were tested: ratio 4-NP/NaBH4, temperature and time of the
reaction. Changing the ratio of 4-NP/NaBHs4 in the direction of
increasing NaBHs, the reaction rate increases. However, it s
acceptable to reduce the reaction rate when synthesizing with high
concentration of reactants. The 4-AP synthesis is performed with ratio
4-NP/NaBH4 = 1/5, suitable time and temperature for this reaction is
60 minutes and 15 °C. The catalyst sample containing 2% Pt on
HKUST-1 material was used to synthesize 4-AP with the yield of 65.3%
(average 64.2%), the catalyst has good stability, can reused many

times. The purity of 4-AP after refining was > 99 %.

Gidi thiéu chung

4-Nitrophenol (4-NP) va cac dan xudt clia n6 dugc sur
dung trong san xuét thuéc bado vé thuc vét (nhu
nitrofen va parathion), thudc diét co, thudc diét con
tring, chat né, thuéc nhuém téng hop dung dé lam
t&i mau da va mét s thudc dugc phédm. Cac hgp chét
nay c6 ddc tinh cao, cé kha nang hoa tan trong nudc,
tinh &n dinh cao va khé xUr ly bang cac phuong phap
xU ly nudc thai thong thudng [1-3]. 4-NP con la
nguyén liéu dé diéu ché 4-Aminophenol (4-AP) - mét
chat trung gian c6 tinh thuong mai quan trong, ding
dé san xudt thudc gidm dau va ha sét nhu acetanilide,
paracetamol va phenacetin [3, 4].

Cé thé t6ng hap 4-AP bang mét s6 phuong phap nhu
khit nhiéu budc 4-nitrochlorobenzene hoac khir 4-
nitrophenol (4-NP) bang axit/sat; hydro hda 4-NP hoac
nitrobenzene ¢6 xUc tac déng thé hoac di thé,...[3-12].
Tuy nhién, qué trinh kh{r bang axit/sat nhiéu budc co
nhugc diém la tinh &n mon cao cla axit va tao ra mét
lugng I6n bun chira sét can phai x ly [4, 13].

Qué trinh khit 4-NP bang borohydride véi sy ¢ mat
clia cac chét xuc tac thich hop 1a mét lua chon hédp dan
vi doc tinh thap cla borat lam cho borohydride tuong
doi dé sit dung, than thién vai maéi trudng va sy khit
clia 4-NP co thé dé dang quan sat bang su thay ddi
mau tir vang sang khong mau (trén quang phdé UV-Vis)
va khong cé san phdm phu nao dugc hinh thanh [3, 11,
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14-16]. Cac xUc tac chia kim loai dd dugc bao céo co
hiéu quad cao nhu: Pd-Ag tinh thé, nano Ag c6 dinh
trong 161 microgel, nano Ag c¢& dinh trén sgi polymer
c6 db phén nhanh cao, nano Pt ¢c6 dinh trén polyme
dién ly hinh cau (SPB), nano Pd &n dinh trén chitosan
va nano Au, Ag, Cu [3, 10-13, 17-19] va gan day la céc
xUc tac chda Cu, FesOq, Pd trén vat lieu hitu cg khung
kim loai (MOFs, ZIFs) [5-8].

Phan Ung khir 4-NP dugc thuc hién vdi sy cé mat cla
chat xtc tac, st dung lugng du NaBH4 lam chét khr
trong mai truang kiém. Khi thém NaBHa4 vao hé, 4-NP
dugc chuyén déi thanh 4-nitrophenolate (pKa = 7,15).
Pinh hdp thy cla 4-NP di chuyén tir budc song A =
317 nm dén A = 400 nm, cho thdy sy hién dién cua
anion 4-nitrophenolate (4-NP7). Binh nay khong thay
déi theo thdi gian, diéu nay cho thdy phan Ung khi
khong xay ra trong trudng hop khédng cé chét xdc tac,
theo nhu béo cédo clia mét s6 tac gid [3, 15] va ca
trong thir nghiém thuc té. D6 hép thu giam dang ké tai
cyc dai A = 400 nm dudc quan sét thdy ngay sau khi
thém chat xdc tac, cung vdi su gia tdng cla mot cuc
dai & A = 300 nm, chi ra sy hinh thanh ctia 4-AP va céc
diém dang tich ré rang cho thdy 4-AP 13 san pham duy
nhéat cla phan Ung [3, 16].

Quaé trinh chuyén hoa cé thé dugc doc truc tiép tor do
thi tuong Ung do ty 1& ndng dé [4-NP]: cla 4-
nitrophenolate tai thai diém t so vdi gia tri cla no [4-
NPJotai t = 0 ([4-NPJ: / [4-NPJo) dugc tinh tryc ti€p qua
ty 1é d6 hap thu tuong Ung (Asnew / Asne ). Do ndNg
dd NaBHz vugt qua nong do 4-NP dé dam béo diéu
kién phan Ung gia bac nhét, t6c dé khir co thé dugc
coi la déc 1ap vdi ndng do borohydride. Vi vay, trong
trudng hap nay, dong hoc bac 1 lién quan dén nong
do 4-nitrophenolate c6 thé dugc ap dung dé dénh gia
téc dd xuc tac phan Ung [3].

Co nhiéu nghién cltu da dua ra cac cg ché phan Ung
khéc nhau, Saha va cong su [13] dé xudt rang cg ché
khir 4-NP 1a mot qué trinh chuyén sau electron; Esumi
va cong su [17] két luan rang phan Ung dugc dua trén
khuéch tan; Khalavka va cong su [18] lai cho rang phan
Ung thuc hién theo ca ché Eley-Rideal: chi cd6 mot chat
phan Ung, trong trudng hgp nay la hydro can phai
dugc hép phu 1én trén bé mat cla cac hat nano Au
cla chung. Wunder va cong sy [19] da dua ra mét
danh gid dong hoc chuyén séu va ap dung cg ché
Langmuir - Hinshelwood (c& hai chat phén Ung déu
dugc hdp phu trén bé mat cla cac hat nano) la mét
md ta phu hgp nhét vé phan Ung khi xuic tac cla 4-
NP s dung cac phan t nano kim loai. Bai bdo nay
trinh bay Ung dung vat liéu HKUST-1 chia Pt

(Pt/HKUST-1) lam xUc tac cho phan Ung khi dé diéu
ché 4-aminophenol.

Thyc nghiém va phucng phap nghién cdu
Nguyén liéu

Mau xtc tac HK-Pt 2% dugc nhom nghién cltu téng
hgp theo [20]. NaBH4 (96 %) va dung mdi etanol
(EtOH, 99,5 %) la loai tinh khiét Trung Quéc, nudc cat
hai lan dudc chung cat tai phong thi nghiém.

Khdo sdt phdn Ung khir 4-nitrophenol

Thuc hién phan Ung khir 4-NP thuc hién vdi ty [é mol
4-NP/ NaBH4 = 1/5; 1/50 va 1/100, trong cuvet & nhiét
dé va ap sudt thuong. Hap thu UV-Vis do trong
khodng 190-800 nm. Phan Ung kh{ tucong tu nhu tai
liéu [5-9, 21, 22], sU dung dé hap thu tai budc song
400 nm dé tinh d6 chuyén hoa: Cho 2,4 mL 4-NP
néng dé 0,1 x 10° M va lugng NaBH4 tuong Ung vao
cuvet, b6 sung 30 pL huyén phu xdc tac HK-Pt 2%
(ndng dé 5 mg/mL) va tién hanh do.

Tinh thé 4-AP
thd

Trung hoa bang

RUia bang nudc,
két tinh lai bang
EtQH/nude

NaOH
Lam lanh )
»| Dungdich1
NaBH4
HK-Pt 2% \ .
Nghién | Khuay va
nho »HOoN hO'p 2™ lam lanh
4-NP N 15-20 °C
\4
Ly tdm dé thu HCI 2N dé hoa tan |HON hop phan dng
dung dich, tach — tién hanh trong
xUc tac hoan toan 4-AP 60-80 phut

_ | Tinh thé 4-AP

Sy kho sach

Hinh 1: So d6 t6ng hop 4-AP vdi xUc tac trén cd s3
HKUST-1tam 2 % Pt

Khao sat anh hudng dén qué trinh phan Ung khir cla
nhiét dé va thgi gian phan Ung vdi ti 1é 4-NP/NaBH4
duagc chon 1a 1/5. Qué trinh dugoc thuc hién nhu so do
hinh 1 @€ thu dugc tinh thé mau trang clia 4-AP sach:
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Ldy 20 mL NaOH 1 M pha vdi 2,733 g NaBHa trong
binh cdu dudc lam mat & 15°C thu dugc dung dich 1.
Can 2 g 4-NP nghién nho trén déu véi 100 mg xdc tac
HK- Pt 2%, thu dugc hdn hop 2. Lap binh cau chia
dung dich 1vao may khudy tir. Hon hop 2 dugc cho tir
tUr vao dung dich trong 30 phut. Sau khi cho hét hén
hap 4-NP va xUc tac, tiép tuc khudy thém cho tdi khi
4-NP d3 tan hét (t6ng thai gian khoang 60-80 phut).
Nhiét d6 dugc duy tri lién tuc & 15°C trong ca qua trinh
phan Ung. Sau d6 mau dugc tinh ché dé thu san pham
4-AP sach nhu s do hinh 1.

Hiéu sudt 4-AP (san pham cudi) so vdi ly thuyét dugc
tinh theo % khaéi lugng 4-AP sach thu dugc sau két tinh
lai so vdi ly thuyét (theo ding phuong trinh phan Ung).

Cdc phuong phdp ddc trung

Gian do nhiéu xa tia X dugc ghi trén may D8-Brucker
(Buic), st dung éng phét tia X bang Cu vdi budc song
CuKa = 1,54056 A, dién ap 40KV, cudng do dong dién
40mA, nhiét dé 25 °C, goc quét 20 = 5 = 45 ° vdi téc
dé quét 0,02 °/s. Anh SEM dudc chup trén may Field
Emission Scaning Electron Microscope S-4800. Mau
dugc chup TEM trén méy JEM 1010 vd&i db phan giai 2
A, dién thé 100 kV. Dién tich bé mat riéng va thé tich 16
x6p dugc xac dinh trén may Micromeritics Gemini VI
2390 (M¥). Phucong phap phan tich UV-Vis dugc do
trén may UV-Vis clia hang Agilent vd&i tai phong thi
nghiém Vién Ky thuat Héa hoc, truong BH Béach khoa
Ha Noi. Phé EDX dugc ghi trén méay JED-2300 Analysis
Station tai Vién Khoa hoc vat liéu va phé NMR do trén
may Bruker tai Vién Hoa hoc, Vién Han lan Khoa hoc
va Cong nghé Viét Nam. Phé HPLC do trén may HPLC
cla hang Hitachi, cot C8 (4,6 x 250 mm, 5 pym) tai Vién
Thuc phdm chiic nang.

Két qua va thao luan

Anh hubdng cta ty 1é 4-NP/NaBHs dén qud trinh khir 4-
NP

Céc két qué khao séat cho thdy dung dich nudc 4-NP
c6 dinh hédp thu tai 317 nm va khi bé sung thém
NaBHs, s& chuyén 4-NP thanh cac ion 4-
nitrophenolate (4-NP"), mau cla dung dich thay déi ti
vang nhat sang vang dam (mau 4-NP+ NaBHs). Cung
véi do la su thay déi quang phd cé cyc dai hdp thu
chuyén dén 400 nm ctia 4-NP~ [5-9, 21, 22].

XUc tac HK-Pt 2% dugc téng hgp trén sd HKUST-1
chita kim loai Pt (2 % theo Iy thuyét) cd mét s6 dac
trung nhu trong bang 1 va hinh 2. Xuc tac nay cho dé

chuyén hoa 4-NP thanh 4-AP cao khi dung véi ty & 4-
NP/NaBH. = 1/100 [20].

S4800-NIHE 5 OkV 58

Print Mag: 19800x @ 51 mm 100 nm

Hinh 2: Anh SEM (a) va TEM (b) cCia mau HK-Pt 2%

Bang 1: Mot s6 dic trung mau xdc tac HK-Pt 2%

Mau Ham Ham | Dién | thé Bén
lugng lugng | tich tich vi | nhiét,
Pt Iy | Pt bé mao | °C
thuyét, | theo | mat, | quan,
% ki EDX, | Seer, | cmP/g
% ki m’/g
HK-Pt 2% 2 1,79 370 | 0162 | 320

K&t qua khdo sat cla chinh nhom nghién ciu [20]
cling thdy rang phan tng khit s& gan nhu khéng xay ra
néu khong co chét xic tac. Bidu nay cling phu hgp vdi
Cac tai liéu [3, 6, 9] da cong bé.

Phan Ung khir hoé 4-NP vdi tac nhan NaBH. dugc thuc
hién vai cac ty 1é 4-NP/NaBH4 la 1/5; 1/50 va 1/100
trong cling thdi gian phan Ung 60 phdt, & nhiét dé 15
°C va xUc tac HK-Pt 2%. Két qua dudc trinh bay trén
hinh 3.
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Hinh 3: D6 chuyén hda 4-NP khi ty 16 4-NP/NaBH4
khac nhau

Khi thay déi ty & cac chat phan ting 4-NP/ NaBH4 theo
hudng tang dan NaBH4 thi t6c d6 phan Ung tang dan
thé hién qua do thi c6 dé déc tang dan. Sau 50 s mau
o ty & 4-NP/ NaBH4 = 1/5 mdi chuyén hoa dugc 20 %
trong khi st dung ti 16 1/100 vd&i cling khéi lugng xutc
tac, do chuyén hda lén tsi han 50 %. Tuy nhién téc do
phan Uing & giai doan sau van kha nhanh, st dung ti 1
4-NP/NaBH: bang 1/5 van dat dugc dé chuyén hoa
trén 80 % sau 250s phan Uing. K&t qué trén hinh 3 ciing
cho thdy khi thay d&i ty 1& 4-NP/NaBHa thi d6 chuyén
hoa 4-NP déu tang dan theo thai gian phan Ung va ty
I& 4-NP/NaBH4 bang 1/100 luén cho dé chuyén hoa
cao nhéat trong cling thdi gian phan (ng.

Theo ca ché Langmuir-Hinshelwood: ca hai chat phan
Ung can phai dugc hdp phu trén bé mat cla chat xdc
tac trudc khi phan Ung nén thai gian déau la thai gian
khuéch tan cac chét phan Uiing dén bé mat chat xtc tac
va hdp phu lén trung tdm phan Ung. Theo nghién clu
clia Wunder va cong sy [19], hang s6 hdp phu cta 4-
NP cao hon 100 1&n so vd&i NaBH4 nén khi gidm ty 1é
NaBH4 thi thdi gian hdp phu dé dat dén gia tri ndng
dé thich hgp cho phéan Uing sé dai han. Mt khac, viéc
st dung néng dd NaBHs cao s& déam bao diéu kién
phan Ung gid bac nhéat, t6c do khir cé thé dugc coi la
déc lap véi ndng dd borohydride trong dung dich.
Con khi gidm néng dé NaBHa thi diéu kién gid bac
nhét khdng con tudn thu tét nén cén tinh dén ndng dé
thich hap.

TU két qua & trén va cac nghién cu [3, 5, 6, 9, 20], c6

thé mé ta qua trinh khir 4-nitrophenol trén xtc tac x6p
Pt/HKUST-1 bang cac phuang trinh sau:

BH4 + 2H,0 FPYHKUST' - B0, 4+ H hoat tinh
4-Np PUHKUSTT 4 NP+ H*

Pt/HKUST-1

4-NP™ + H hoat tinh 4-AP

Ngoai vai tro tao H hoat tinh, BH4™ con déng vai tro
trung hdoa H* sinh ra, tao méi trudng kiem dé duy tri
dang 4-NP~ va ddng thdi ngan chan qué trinh oxy hoa
trong khong khi ctia 4-AP [3], nén khi 1y du phan Ung
sé thuan lgi hon.

Nhu vay: Khi thay déi ti 1é phan Ung véi 4-NP/NaBH4 =
1/5, 1/50 va 1/100, thdy rang phan Ung trong cuvet
(ndng dd 4-NP thap) thi i 1é 1/100 van hiéu qua nhét.
Ty 18 1/5, 1/50 kém han, dac biét giai doan dau phan
Ung, nong dé NaBH. thdp hon lam lugng hydro mdi
sinh giam di tai giai doan dau dan dén phan tng cham
lai. 4-NP la chat it tan va gia tri hdp thu A cao nén
trong dung dich phan Ung & cuvet can dung néng dé
thép. Tuy nhién khi téng hgp luong I6n véi ndng dé
chét phan Ung cao dé tiét kiém hoa chat (NaBH4 bi
phan huy déan theo thdi gian, hda chat trung hoa va
néng dé 4-AP cé thé két tinh) va yéu cau thiét bi
khéng khat khe thi cé thé chép nhan gidam téc do phan
Ung khi gidm ti 1é NaBHa sir dung. Co thé cai thién mét
phan bang céach cho tir tir 4-NP vao dung dich NaBH4.
Khi dé sé gilip tang kha ndng hoa tan clia 4-NP va dac
biét sé tang ty 1&é NaBH4 /4-NP & giai doan dau, gilp
tdng cudng hiéu sudt phan Ung.

Anh hudng cta nhiét dé phdn (ng dén qud trinh khir
4-NP

Phan ung khir hod 4-NP vdi tac nhan NaBHa theo ty 1é
mol 1/5 dugc thuc hién & cic nhiét dé 5, 15 va 25 °C
V@i thdi gian phan Ung la 60 phut, xtc tac HK-Pt 2%.
Cac mau tuang Ung vai nhiét d6 phan Ung ducc ky
hiéu AP-T5, AP-T15 va AP-T25, két qua dugc thé hién
3 bang 2.

Bang 2. Hiéu sudt téng hgp 4-AP & cdc nhiét do khdc
nhau

TT |Ky hiéu [Nhiét |Mau sac cla|Kh&i |Hiéu
do, °C |méau, sau phan|luong |sudt 4-
ung 4-AP |AP  so
sau vaily
tinh thuyét,
ché g [% Kkl
1 JAP-TS5 |5 Mau vang dam 0,320 |20,4
2 |AP-T15 |15 Mau gan nhu|1024 |65,3
hét mau vang
3 |AP-T25 |25 Van con mau|0,822 |52,4
vang, khé két
tinh

TU bang 2 co thé thay, khi duy tri phan Uing & nhiét do
5 °C, hiéu suét tao ra 4-AP thép, chi dat 20,4 %. Khi
tdng nhiét dé phan Ung 1én 15 °C, hiéu suét clia phan
https://doi.org/10.51316/jca.2022.017
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Ung tang 1én 65,3 %. Nhung khi tang tiép l1én 25 °C
hiéu suét tao 4-AP lai gidm xuéng con 52,4 %. Do la
do khi ting nhiét d6 s& dé xay ra phan Ung oxy hoé
san phdm 4-AP, mat khac vat liéu HKUST-1 ¢c6 thé bi
phan huy khi tdng nhiét d6 do mdi trudng phan Ung
khir 4-NP la méi truong kiem manh. Vi vay nhiét do
thuan Igi cho phan Ung khir hod 4-NP thanh 4-AP &
diéu kién nay la 15 °C.

Anh huéng cta thoi gian phdn (ng dén qud trinh kher
4-NP

Phan Ung khir hod 4-NP vdi tac nhan NaBHa theo ty 1é
mol 1/5 dugc thuc hién & cac nhiét d6 15 °C, xtc tac bd
sung HK-Pt 2 % vdi thdi gian phan Ung la 40, 60 va 80
phut. Két qua dudc thé hién & bang 3.

TU bang 3 c6 thé thdy mau phan Ung trong 40 phit cd
hiéu suét 35,5 % thdp hon nhiéu mau tién hanh trong
60-80 phut (hiéu sudt > 64,5 %). Nhu vay, khi phan
Ung & nong dd cao va ty 1& NaBH4 thdp thi t6c do
phan Ung gidm, sau 60 phdt phan Uing da gan nhu dat
can bang, déng thdi mau 4-AP dé bi oxy hda nén han
ché kéo dai thdi gian phdn Ung. Chon thai gian phan
Ung thich hop la 60 phut.

Bang 3: Két qua thay déi thai gian phan Uing clia xdc
tac HK- Pt 2%

tuong tu 4-AP11 dé€ kiém tra do lap lai va tinh &n dinh
cla quy trinh.

Bang 4: Hiéu suét téng hap 4-AP

TT Mau Ky hiéu | Hiéu sudt 4-AP
san so vdi ly thuyét,
pham % kI
1 Khéng xuc tac 4-AP0 | 0,0
2 | Mau xdctac 1dung | 4-AP11 | 65,3
phan Ung lan 1
3 | Mdu xUc tac 1dung | 4-AP12 | 64,1
phan Ung [&n 2
4 | Mau xUc tac 1 dung | 4-AP13 | 62,3
phan ¢ng lan 3
5 | Mau xUc tac 2 kiém | 4-AP2 | 65,6
tra dé lap lai
6 | Mau xUc tac 3 kiém | 4-AP3 | 63,8
tra do 13p lai
Trung binh cac mau dung xuc tac 64,2

TT [Kyhiéu |[Thai |Mau sdc cla|Khéi Hiéu

gian, | mau, saullugng  |sudt  4-
phut | phan Ung 4-AP AP so
sau tinh|vdi ly

ché g |thuyét,
% Kl
1 |AP-40p |40 |Va&n con mau|0,556  |35,5
vang, kho két
tinh
2 |AP-60p |60 |MA&u gan nhu|1,024  |653
hét mau vang
3 |AP-80p |80 |Van con mau|1,012 64,5

vang

Két qud téng hgp 4-AP tir 4-NP st dung xdc tdc trén co
s6 HKUST-1

Mau 4-AP11 dugc téng hgp va tinh ché theo cach tién
hanh d& dua ra trong phan thyc nghiém. Mau 4-AP12,
4-AP13 tién hanh tuong tu nhung st dung xUc tac thu
lai dugc tir qué trinh diéu ché (tai st dung lan 2, 1an 3).
Hai mau 4-AP2 va 4-AP3 cling si dung xuc tac lan 1

Két qua trong bang 4 da cho thay khi s¢t dung 03 mau
xUc tac mdi (xdc tac 1, 2 va 3 1an 1) ché tao déc lap
(HKUST-1 chifa 2 % Pt- theo ly thuyét) déu cho hiéu
sudt thu 4-AP cao (tuong Ung bdng 65,3; 65,6 va 63,8
%). Mau xuc tac 1sau 3 1an phan Ung van cho két qua
tét, thu 4-AP chi gidm nhe tUr 65,3% xuéng 62,3%.
Nam mau st dung xUc tac co hiéu sudt thu 4-AP trung
binh la 64,2% so vdi ly thuyét. K&t qua trong bang 4
cho thdy da téng hop thanh cong va tinh ché dugc 4-
AP, ddng thai xuc tac st dung budc dau da cho théay
kha nang tai st dung cling nhu dé lap lai clia quy trinh
tot.

Mau xUc tac sau 3 1an phan Uing dugc kiém tra lai bang
XRD dé xéc dinh kha nang tai st dung lau dai.

Lin (Cps)
g g

— T T T T
2-Theta - Scale

Hinh 4: XRD mau xUc tac 1 sau phan Ung lan 3

Gidn dd XRD clia mau xUc tac sau phan Ung (hinh 4)
cho thdy dudng nén cao hon nhung mau van c6 bd
pic dac trung cla vat liéu HKUST-1 vdi cudng do cao
chiing t& mau céu tric bén, van co thé tiép tuc tai sur
dung.
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San phdm 4-AP thu dugc sau qué trinh phan Ung la
tinh thé thd, con ¢ mau nau nhat, chuyén sang mau
nau dam hon sau khi sdy. San phadm dugc két tinh lai
bang hé ethanol/nudc (ty 1€ 1/1, mL/mL) dé thu dugc
4-AP dang tinh sach. Mau san phdm 4-AP sau tinh ché
dugc khao sét bang cac phuang phap XRD, FTIR, NMR
('H va BC), HPLC dé khang dinh.

a0

2120

d=43m0

o il 1
: 0=6.355

a0
2-Theta - Scale

Hinh 5: Gian do XRD cla 4-AP

Gidn dd XRD (hinh 5) cho théy tinh thé 4-AP c6 cac pic
dac trung & goc 26 = 20,2; 21,4; 21,9.

T LS 1 T T T T T
4000 3600 2200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 40
4-NP

HO)

T T T ) T T T
4000 3600 3200 2800 2400 1800 1600 1400 1200 1000 800 600 400
4-ap

Hinh 6: Ph& FTIR clia mau nguyén liéu 4-NP (a) va san
phdm 4-AP tinh ché ( b)

K&t qua FTIR trén hinh 6 cho thay 4-NP va 4-AP c6 cac
van phd dac trung cho vong thom (752-746 cm’,
1612-1470 cm™, 3084-3030 cm™); dic trung cho lién két
C-O (1232-1211 cm™) va nhém OH cla phenol ¢6 lién
két Hydro (3200-2500 cm™). Mau 4-NP c6 pic dic
trung clia Ar-NO> (1585-1315 cm™), trong khi 4-AP c6
dac trung clia amin bac 1 (-NH2 & 3336-3279 cm!, pic
doi). Két qua phd FTIR do dugc ciia mau tinh ché 13
khé phu hgp khi gén vdi cong thiic céu tao dé biét cua

4-AP. Biéu nay cling dugc khang dinh khi so sanh phé
'H NMR va ®C NMR (hinh 7) clia mau tinh ché véi cac
gié tri tham khao. Do dé co thé xac dinh la da téng
hop dugc thanh cong 4-AP.

(a) 4AMINOPHENOL-DMSO-1H n%ﬂ

' L
T . - - T T T T
85 8.0 75 7.0 65 6.0 55 50 45 ppm
& I3[ 1l [
(b) 4AMINOPHENOL-DMSO-C13CPD n%n
|
|
|
|
’ [
2 U».____.
—— ; T T
150 145 140 135 130 125 120 PPM

Hinh 7: Phd NMR 'H (a) va C (b) clia mau 4-AP tinh
ché

Két qua phan tich sac ky long hiéu nang cao (HPLC -
hinh 8) clla mau 4-AP tinh ché& dugc thé hién & hinh 8
cho thdy mau 4-AP tinh ché khong lan tap chat, do
tinh khiét dat tdi 99,8 %.

150 150
100 100
2
<
=
50 50
0 0
""" LML BN B AL N LA B AL B LR B

Minutes

Hinh 8: Phé HPLC clia 4-AP (t6ng hop dugc) sau tinh
ché

K&t luan
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D3 khdo sat mot s6 yéu té anh hudng dén phan Ung
khir 4-NP, két qua cho théy: Ti Ié 4-NP/NaBH4 c6 anh
hudng tdi téc dé phan Ung, vdi phan Ung trong cuvet
(ndbng dé 4-NP thap) thi ti 1& 1/100 dat hiéu qua cao
nhat. Tuy nhién khi téng hop véi ndng dé chét phan
Ung cao, dé tiét kiém hda chét va yéu cau thiét bi
khong khat khe thi co thé chdp nhéan gidm téc d6 phan
Ung va thuc hién phan &ng vdi ti 1é 4-NP/NaBH4 = 1/5,
khi do thai gian va nhiét dé thich hgp cho phan Ung
téng hap 4-AP 1a 60 phat & 15 °C. Déng thdi, ¢ thé
cai thién dé chuyén hoa bang cach nghién nhd, bd
sung tu tu 4-NP.

Mau xuc tac chita 2% Pt trén cd s& HKUST-1 d& dudc
st dung dé téng hap 4-AP vdi hiéu sudt dat dén 65,3
% (trung binh 64,2 %), xUc tac co do bén tét, co thé tai
st dung nhiéu lan. Cac két quéd phan tich da ching
minh san phdm phan Ung khir la 4-AP (v&i do tinh
khiét 99,8 %) va khdng dinh xuc tac téng hap dugc cd
thé st dung lam xUc tac hiéu qua cho phan Ung khir 4-
NP thanh 4-AP.

L3i cdm on

Nhém tac gid tran trong cdm on BS Gido duc va Bao
tao, Trudng BH Bach khoa Ha N&i da tai trg kinh phi
thuc hién qua dé tai B2018-BKA-66.
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