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NGHIEN CUU PHAN UNG OXI HOA 1-PHENYLETANOL VOI TAC NHAN
OXI HOA LA MUOI NITRAT TAM TREN BENTONIT HOAT HOA

Tréan Bji Chéu
bai hoc Tén DPirc Thang

TOM TAT: Phan Gig oxi hoa 1-phenyletanol thanh axetophenon v6i cac tac nhan oxi hoa
la Fe(NO3)3.9H,0, Cu(NOs3),.3H,0 tam trén bentonit hoat héa cho hi€u suat phan ung va
d0 chon loc cao.

MO PAU

Céc qua trinh oxi héa ancol truyén théng thuong st dung K;Cr,07, KMnO, trong
mdi truong axit manh nhu H,SO4. Nhimng phan ng nay c6 nhiéu nhuoc diém do d6 chon
loc thap, dn mon, tinh ddc hai. Ngoai ra, oxi hoa ancol con dugc thuc hi€n véi cac tac
nhan 1a mudi cia kim loai nhu Cr(VI), Mn(VII), Mn(IV), Pb(IV), Ag(l)...Phan tng tuy
c6 do chon loc cao nhung can st dung dung méi, thoi gian phan Gng lau, viéc tich san
pham kho. Vi vy, khuynh huéng hién nay 1a tim ra quy trinh phan ing méi, don gian,
sach v&i méi trudng. Mot trong nhitng ki thudt d6 1a dat tic nhan oxi hoa 1én nhimng chit
v6 co nhu SiO,, Al,Os, graphit, xelit, dat sét, zeolit...Cong trinh nay nham nghién ciru
phan Ung oxi hdéa 1-phenyletanol véi céc tic nhan oxi hdéa la Fe(NOs);.9H,0,
Cu(NO3),.3H,0 tam trén bentonit hoat hoa dugc thyc hién trong méi truong kho, khong
dung moi.

THUC NGHIEM
2.1.  Diéu ché bentonit hoat héa
Bentonit Binh Thuan dugc tao huyén phut 10% véi nudc, khudy 3 gio, tich bo 16p
cat tho ¢ dudi, d6 dung dich vao dng dong 1 lit, dé ling 3 gid, dung 6ng xiphong hut 1iy
phan trén cho vao dng dong 1 lit, ling tiép 24 gid, bo phan cin tho ling phia dudi. Sau do
dem loc hat chan khong, sdy kho & 120°C thu dugc bentonit tinh ché.
Bentonit tinh ché dugc hoat héa bang axit HCI 10%, khudy trong 3 gio ¢ 70°C, ty
16 rén 16ng 1a 1:22 (tinh trén khéi luong kho tuyét dbi), sau dé loc, rira d&én hét ion CI', sdy
kho & 120°C trong 3 gio, nghién min, rdy qua rdy 100 mesh thu dugc bentonit hoat hoa
(bent—H").
2.2. Diéu ché Fe(NO3)3 9H,0-bent, Cu(NO3)2 3H,0-bent
Cho luong bent-H' theo cac ty 1é can khao sat vao dung dich M(NO3)n (gém 30g
Fe(NOs);.9H,0 hodc Cu(NO3)2.3H,0 trong 375ml axeton). Khudy hdn hop trong binh
cau 500ml c6 gin sinh han hdi lvu. Co quay loai dung méi. Xuc tac thu duoc dem can,
nghién min va bao quan trong binh kin.
2.3 Xic dinh tinh chat héa li ciia bentonit tinh ché va bentonit hoat héa
Xac dinh tinh chit hoa li ciia bentonit tinh ché va bentonit hoat héa bang phuong
phap nhidu xa Ronghen véi A=1,5406A°, do bé mit riéng bang phuong phap hap phu
BET theo N, ¢ 77K, do d0 axit theo TPD-NH3;.
2.4 Khao sat phan &ng oxi hoa 1-phenyletanol thanh axetophenon
ao sat phan mg oxi hoa 1-phenyletanol thanh axetophenon trén 2 tac nhan oxi hoa
theo cac diéu kién phan ting khac nhau. San phdm dwoc dinh lugng bang GC.

L. KET QUA-BAN LUAN ]
3.1 Xadc dinh tinh chat hoa li cvia bentonit tinh ché va bentonit hoat hoa
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Bentonit hoat hoa

Bentonit tinh ché

Qua trinh hoat hoéa da loai mot phﬁn thach anh, va nhit 1a loai bé hau nhu 13 toan bd
khodng canxit, cuong do peak ndy con rét thap, tham chi khong phat hién thdy trén cac
phé XRD ciia cic mau bentonit hoat hoa. Vi cac khoang khac nhu clorit hodc kaolinit
thi trén phd cta bentonit hoat hoa cuong d6 c¢6 giam nhung khong rd rét.

Nhu vay qua trinh hoat hoa ngoai viéc gitp thay thé phan 16n ion Na" nam giita cac
16p mang bang H", con loai b khoang canxit, thach anh dau déc xuc tac, gitp ting do
x6p nhung van dam bao gilt virng bd khung cua khoang sét.
3.2.Két qua do bé mit riéng va dd axit

Thong sb Bentonit tinh ché | Bentonit hoat hoa
Bé& mit riéng (m”/g) 20,88 187,86
D¢ axit (mmol/g) 0,013 0,116

Pé co the mg dung bentonit lam chat mang, chat xtc tac trong tong hop hitu co thi
bentonit can dugc hoat hoa bang HC1 10% nham loai bé mdt sé mudi sét, canxi cacbonat,
mot s6 khoang phi sét 1am ting d6 x6p cua bentonit, thay thé cac ion trao d6i bang H' 1am

tang do axit tong cta bentonit.

3.3 K&t qua khio sat phan wng oxi héa 1-phenyletanol véi 2 tic nhin oxi héa thu

dugc

3.3.1. Két qua khao sit znh hwéng ciia nhiét d9 phan ing

- Diéu kién phan tng:

(1):1 gio, Fe(NO3)3.9H,0:bent-H'=1:1 (w/w); Fe(NO3)3.9H,0:ancol=2:1(mol/mol)
(2):1 gid, Cu(NO3),.3H,0:bent-H'=1:1 (w/w); Cu(NO3),.3H,0:ancol=1,5:1(mol/mol)

120

Hiéu suat

40

100 +
80 -
60 4

20

0

0

20 40 60 80

1-Fe(NO3)3 2-Cu(NO3),

100 120
Nhiét do

Do thi 3.1 : Khao sit znh hwong ciia nhiét d9 1én hi¢u suit tao axetophenon trén

2 tac nhan oxi hoa

Khi ting nhiét do 1én thi hiéu suat tao axetophenon ting dan va dat cuc dai & 70°C
véi hi€u suat 1a 97,11% véi hé Fe(NOj)s-bent. V&i hé Cu(NO;),-bent, hi¢u suat dat
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85,19% ¢ 90°C. Khi tang nhiét do 1én thi hiéu suat phan tng giam. Nhu vay, nhiét d6 anh
hudng nhiéu dén qué trinh oxi hoa do nhiét do khong thich hop cho hiéu sut tao san
pham chinh thap hodc do lwong ancol chua chuyén héa con nhiéu hoic do su qua oxi hoa
lam giam d6 chon loc phan tng
3.3.2 Két qua khio sat anh hwong ciia hrong tic nhin oxi héa

- Diéu kién phan tng

(1):1 gio, Fe(NO3)3.9H,0:bent-H'=1:1 (w/w); nhiét d9:70°C

(2):1 gid, Cu(NO3),.3H,0:bent-H'=1:1 (w/w); nhiét d9:90°C

Trong qué trinh oxi hoéa ancol, lwong tic nhan oxi hoa anh huong dén hiéu suat
chuyén hoa thanh san pham chinh do néu sir dung lugng du s& hinh thanh nhiéu san pham
phu, nguoc lai thi lugng ancol chua chuyén hoéa con nhiéu. Ca hai truong hop déu lam
giam hiéu suét phan tng.
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Do thi 3.2 : Khao sat anh huwéng cua lwgng tac nhan oxi hoa Ién hiéu suit tao
axetophenon
Tir @ thi 3.2 nhan duoc
Hiéu suét chuyén hoa thanh axetophenon dat cao nhét & ti 1& mol tac nhan oxi hoa:1-
phenyletanol 2:1 1a 97,11% dbi voi hé Fe(NOs)s-bent va 93,13% ddi v6i hé
Cu(NOs),-bent. Nhu vay d6i véi hé Cu(NOs),-bent khi ting ti 16 mol tac nhén oxi
hoa:1-phenyletanol tir 1,5 1én 2 thi hidu sut phan tng tang tir 85,19% 1én 93,13%.
3.3.3. Két qua khao sat anh hwéng ciia lwgng chit mang
- Piéu kién phan tmg
(1):1 gio, Fe(NO3)3.9H,0:1-phenyletanol=2:1 (mol/mol); nhiét d5:70°C
(2):1 git, Cu(NO;),.3H,0:1-phenyletanol=2:1 (mol/mol); nhiét d9:90°C
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Do thi 3.3 : Khao sat anh hwéng ciia lrgng chit mang Ién hiéu suit tao
axetophenon
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Qua trinh oxi hoa ancol bi anh hudng nhiéu béi lugng chat mang sir dung. Bentonit
v6i cau trac 16p tao nén bé mit phing vdi khong gian hai chiéu, lam ting kha ning va
cham giira cic chat tham gia phan mg. Ngoai ra, trong phan Umg oxi hoa ancol thanh hop
chat cacbonyl twong ung c6 st dung bentonit lam chat mang con tranh dugc sy oxi hoa
thanh axit. Vi vay, néu lugng chét mang dung it, thi trong qua trinh tam cac tac nhan oxi
hoa phan bd khong déu va ton tai nhiéu trén bé mit nén hoat tinh cao dan t6i su qua oxi
hoa. Ddi véi hé Fe(NO;)s-bent, Cu(NOs),-bent, trong qua trinh thuc hién thi nghiém,
nhan thay khi ting luong chat mang 1én thi sy phan hity tao khi NO, giam rd rét, nhu vay
chit mang con c6 tac dung ting d6 bén cua cac tac nhdn oxi hoa nay do Fe(NOs)s,
Cu(NO:3), 14 nhiing chét rat dé phan hiy.

Tur d6 thi 3.3 nhéan dugc:

Pbi v6i hé Fe(NOs)s-bent, va Cu(NOs),-bent & ti 16 khdi luong tac nhan oxi hoa
va khdi lugng chat mang 13 1:0,5 thi hiéu suat hinh thanh axetophenon thap nhu da giai
thich ¢ trén. Ngoai ra, Fe(NOs); va Cu(NOs), con tao ra cac phan tng nitro hoa lam hao
hut chét nén, giam d6 chon loc. Khi tiép tuc ting lwong chit mang thi hiéu suit phan tng
tang dan va dat cuc dai 1a 97,11% vo1 h¢ Fe(NOs)s-bent va 93,13% vo1 hé Cu(NO3),-
bent & ti 18 1:1. Néu tiép tuc ting luong chit mang, do san phdm hip phu manh 1én chat
mang nén véi cing mot luong dung mdi thi kha ning rira giai giam nén hiéu suit giam.
3.3.4 Két qua khio sat anh hwéng ciia thoi gian phén ing

- Piéu kién phan tng

(1):70°C, Fe(NO3)3.9H,0:ancol =2:1 (mol/mol); Fe(NO3)3.9H20:bent-H+=1:l(w/w)

(2):90°C, Cu(NOs),.3H,0:ancol =2:1 (mol/mol); Cu(NO3)2.3H20:bent-H+=1 1(wiw)
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Do thi 3.4 : Khao sat anh hwong cia thoi gian
1én hiéu suat tao axetophenon

Thoi gian anh hudéng dén qua trinh oxi héa. Thoi gian ngan, lwong ancol chua
chuyén hoa con nhiéu. Néu thoi gian qua dai lai anh hudng dén do chon loc cua phan g
do hiéu suét tao san pham chinh va ancol chua chuyén héa déu giam manh.

Tur d6 thi 3.4 nhan duogc

Khi tang thoi gian tir 0,5 gio dén 1 gio thi hiéu suit chuyén hoa 1-phenyletanol
thanh axetophenon ting dan.

Thoi gian thich hop cho phan ng oxi hoa 1-phenyletanol thanh axetophenon cho
hé Fe(NO3)3 bent 1a 1 gid voi hiéu suét thu duoc 97.11%. Sau 1 gi¢ thi hiéu sut tao san
pham chinh, lugng ancol chua chuyén héa giam manh.

V6i h¢ Cu(NOs),-bent thoi gian phan ung dé dat hiéu suét cuc dai (93,13-95,40%) la 1-
1,5 gio.
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IV. KET LUAN

Két qua nghién ctru cho thiy bentonit hoat hoa bang axit dong vai trd tich cuc
trong phan (mg oxi hoa ancol, ¢6 kha nang tranh sy oxi hoa cao hon cua hop chat
cacbonyl thanh axit, ting d6 chon loc (>90%) va hi¢u suat phan ung (>90%). Két qua
nghién ctru thu duoc rat ¢6 ich cho viéc dinh hudng sir dung ngudn tai nguyén d01 dao
trong nude 1a bentonit Binh Thun 1am chit mang, chit x{ic tic trong phan tng tong hop
hitu co no6i chung va phan tng oxi hda ndi riéng.
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OXIDATION OF 1-PHENYLETHANOL WITH SOME OXIDIZING REAGENTS
ON SOLID SUPPORT

Tran Boi Chau
Ton Duc Thang University

ABSTRACT:

Oxidation of 1-phenylethanol into acetophenone by Fe(NOs);.9H0,
Cu(NO;),.3H,0 impregnated on H'-activated bentonite give good yield and high
selectivity.
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