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TOM TAT: Phén iing oxi héa 1-phenyletanol thanh axetophenon véi Fe(NO3)3.9H,0,
Cu(NO3)5.3H,0 va KMnO, mang trén bentonit hoat héa cho do chon loc va hiéu sudt phan ung
cao.

1. MG PAU

Céac qué trinh oxi héa ancol truyén théng thuong si dung K;Cr,0y, KMnO; trong mdi
trudomg axit manh nhu H,SO4. Nhiing phan ting nay co6 nhiéu nhuge diém do d6 chon loc thap,
an mon, tinh ddc hai. Ngoai ra, oxi héa ancol con dugce thuc hién véi céc tac nhén la mubi clia
kim loa1 nhu Cr(VI), Mn(VII) Mn(IV), Pb(IV), Ag(D)...Phan ing tuy c6 ddé chon loc cao
nhung can sir dung dung mdi, thoi gian phéan ing lau, viéc tach san phém khé. Vi vay, khuynh
huéng hién nay 1a tim ra quy trinh phan mg mdi, don gian, sach v6i méi trudng. Mot trong
nhung ki thudt d6 1a dat tac nhan oxi hda lén nhiing chét vd co nhur SiO,, Al,O3, graphit, xelit,
dit sét, zeolit...Cong trinh nay nham nghién ciru phan ung oxi héa 1- phenyletanol voi

Fe(NO3)3.9H,0, Cu(NO3):.3H,0 tAm trén bentonit hoat héa, KMnQj trdn co hoc vé&i bentonit
hoat héa dugc thuc hién trong méi truong khé, khong dung méi.

2.THUC NGHIEM

2.1.Diéu ché bentonit hoat héa [9]

Bentonit Binh Thuén duoc tao huyén pht 10% véi nude, khuay 3 gid, tach bo 16p cét thd &
dudi, d6 dung dich vao ong dong 1 lit, dé lang 3 gio, dung & bng xiphong hit ldy phén trén cho
vao bng dong 1 lit, lang tiép 24 gid, bd phén cén thd ling phia dudi. Sau @6 dem loc hit chén
khong, siy khd & 120°C thu dugc bentonit tinh ché.

Bentonit tinh ché duoce hoat héa bing axit HCI 10%, khudy trong 3 gi¢ & 70°° .ty 18 rén
long 14 1:22 (tinh trén khéi lwong khé tuyét ddi), sau dé loc, rira dén hét ion CI', siy kho &
120% trong 3 gio, nghién min, rdy qua rdy 100 mesh thu dugc bentonit hoat hoa (bent. -H").

2.2. Diéu ché Fe(NOs);-bent., Cu(NO;;)z-bent

Cho luong bent.-H' theo céac ty 1€ can khao sat vao dung dich M(NO;), (gbm 30g
Fe(NO3)3.9H,0 hodc Cu(NO;3)2.3Ha0 trong 375ml axeton). Khudy hdn hop trong binh céu
500ml c6 gan sinh han hdi luu, ¢b quay loai dung mbi, nghién min va bao quan trong binh kin.

2.3. Diéu ché KMnO,-bent.
g Bent.-l\-I+ duoc tron v6i KMnOj, trong cbi, chay sir theo céc ty 18 can khéo st cho t6i khi dat
hon hop dong nhét, bao quan trong binh kin.
2.4. Xac dinh tinh chit héa li ciia bentonit tinh ché va bentonit hoat héa
Xac dinh tinh chat héa li cua bentonit tinh ché va bentonit hoat héa bang phuong phap

nhifu xa Ronghen véi A=1,5406A0, do bé mat riéng bing phuong phép hdp phu BET theo N;
& 77K, do db axit bang phuong phap khix hip phu NH; theo chuong trinh nhiét d¢ (TPD-NH3)
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2.5. Khio sit phin trng oxi héa 1-phenyletanol thinh axetophenon

Khdo séat phan @rng oxi hoa 1 -phenyletanol thanh axetophenon trén 3 tic nhan oxi hoa theo

céc didu kién phan ting khéc nhau. San pham dugc dinh tinh, dinh luong bang GC, GC-MS,
IR.

3. KET QUA-BAN LUAN

3.1. Xdc dinh tinh chat héa li ciia bentonit tinh ché va bentonit hoat héa

ikl “Fhets - Beals Vistiss Petroiswe institute 14-Jun-2808 1411

Bentonit tinh ché Bentonit hoat hoa

Qua trinh hoat hoa da loai mot phan thach anh, va nhat 12 loai bo héu nhu 13 toan bd khoéng
canxit, cuong d peak nay con rat thap, tham chi khong phat hién thiy trén cac pho XRD cua
cac mau bentonit hoat héa. Nhu vay qua trinh hoat hoa ngoai viéc gitp thay thé phan 1én ion
Na* nam giita cac 16p mang bang H', con loai bo khoang canxit, thach anh dau doc xtc tac,
gitp ting d6 x6p nhung vin dam bao gur vitng bd khung ctia khoang sét.

3.2. Két qua do bé mit riéng va dd axit

Bing 2:1 .Két qua do bé mit riéng va do axit

Thong sb Bentonit tinh ché | Bentonit hoat héa
B& mit riéng (m*/g) 20,88 187,86
D axit (mmol/g) 0,013 0,116

Pé c6 thé tmg dung bentonit lam chit mang, chét xuc tac trong tong hop hiru co thi bentonit
cin duoc hoat héa bang HCI 10% nhim loai bo mdt s6 mubdi sat, canxi cacbonat, mot sé

khoang phi sét lam tang dd xOp clia bentonit, thay thé céc ion trao dbi bang H' lam ting do axit
tong cua bentonit.

3.3.Két qua khio sit phéan ng oxi héa 1-phenyletanol véi 3 tic nhﬁn. oxi héa thu dwoc
3.3.1. Két qua khdo sdt anh hiéng ciia nhiét do phin rng

- Diéu kién phdn iing:
(1):1 gid, Fe(NO3)3.9H,0:bent.-H'=1:1 (w/w); Fe(NO;3)3.9H,0:ancol=2:1(mol/mol)
(2):1 gi, Cu(NO;),.3H,0:bent.-H'=1:1 (w/w); Cu(NOs)2.3H,0:ancol=1,5:1(mol/mol)
(3):1 gio, KMnOj4:bent.-H"=1:1 (w/w); KMnOy :ancol =2:1(mol/mol)
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! 1 : Fe(NO3)s-bent. 2 : Cu(NOs)z-bent. 3 : KMnOy-bent.
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Hinh1. Khao sat anh huong cia nhiét do 1én hiéu suit tao axetophenon trén 3 téc nhén oxi héa

Khi ting nhiét d6 1én thi hiéu suét tao axetophenon ting dan va dat cuc dai & 70° vai hidu
suét 1a 97,11%; 44,90% véi hé Fe(NOs)s-bent. va KMnOg-bent.

Véi hé Cu(NOs),-bent., hiéu suit dat 85,19% & 90°C. Tiép tuc tang nhiét do thi hiéu suét
phan mg giam. Nhu vay, nhlet dd anh hudng nhiéu dén qua trinh oxi hoa do nhiét do thap h(m
dleu kién t6i wu cho hiéu suét tao san pham chinh thap, hodc khi ting nhiét d§ cao hon i |
(601 voi hé Fe(NO3)3 bent KMnOy-bent.) va trén 90°C déi voi hé Cu(NOs),-bent.,
axetophenon bi oxi hoa cét mach tao axit, lam giam d¢ chon loc phéan ung.

3.3.2 Két qua khao sdt anh hudong ciia liegng tic nhén oxi héa
- Diéu kién phan iing

(1):1 gidy, Fe(NO3);.9H,0:bent.-H'=1:1 (w/w); nhiét d5:70°

(2):1 gio, Cu(NO3)2.3H,0:bent.-H"=1:1 (w/w); nhiét d6:90°¢

(3):1 gidy, KMnOy:bent.-H'=1:1 (w/w); nhiét do: 70°

Trong qué trinh oxi hoa ancol, lugng tac nhan oxi héa anh hudng dén hiéu suit chuyén héa
thanh san phdm chinh. Neu str dung luong téc nhan oxi héa du s& hinh thanh nhiéu sin pham
phu do phén tmg oxi hoa cit mach tao axit hodc oxi hoa sau tao CO,, nguoge lai thi lugng ancol
chua chuyén hoéa con nhiéu. Ca hai truomg hop déu lam giam higu suét phan tmg,

Tir hinh 2 nhén duoc

- Hiéu suét chuyén hoa thanh aerOphenon dat cao nhét 14 97,11%; 93,13% 6 ti 1€ mol tac
nhdn oxi hoa:1-phenyletanol la 2:1 dbi v&i hé Fe(NO3)s-bent. va Cu(NOs),-bent.. Nhu vay dbi
v6i hé Cu(NOs),-bent. khi téng ti 1é mol tic nhén oxi héa:] -phenyletanol tir 1,5 1€n 2 thi higu
suét phan img tang tir 85,19% 1én 93,13%.

- Hé KMnOj-bent. dat hiéu sudt chuyen hoa thanh axetophenon la 71,42% & ti 1€ mol

KMnO;:1-phenyletanol 1a 3:1, ting lén rit nhiu so véi ti 1é mol KMnO;: 1-phenyletanol 1a 2:1
(44,90%).

Trang 43



Science & Technology Development, Vol 9, No.5 - 2008

1 .
SETE e
3
E 80 /\‘
[7p]
F B //
i
20 -
0 T T T
1:3 2:1 3:1 4:1
1 : Fe(NOs)s-bent. 2 : Cu(NO;),-bent. 3 : KMnQ,-bent. Técnhén oxi
hoa : nancol

Hinh 2. Khéo sat anh huéng cia lugng téc nhan oxi héa 1én hiéu suét tao axetophenon

3.3.3.Két qud khio sdt nh hwéng ciia irong chiit mang

- Diéu kién phdn itng

(1):1 git, Fe(NO3)3.9H,0:1-phenyletanol=2:1 (mol/mol); nhiét do:70°¢
(2):1 gid, Cﬁ(NOg)g.ELHzO:1—phenyletanol=2:1 (mol/mol); nhiét d6:90°¢
(3):1 gity, KMnOj: 1-phenyletanol=3:1 (mol/mol); nhiét d6: 70°¢
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1 : Fe(NOs)s-bent. 2 : Cu(NOs),-bent. 3 : KMnOy-bent.
L :

Hinh 3. Khao sat anh hudng ciia lugng chat mang Ién hiéu suat tao axetophenon

Qua trinh oxi héa ancol bi anh hudng nhidu bi luong chit mang sir dung. Bentonit véi ciu
triic 16p tao nén bé mit phing véi khong gian hai chiéu, lam ting kha nang va cham giita cac
chat tham gia phan ung. Ngoai ra, trong phéan g oxi héa ancol thanh hop chét cacbonyl tuong
ting, khi st dung bentonit 1am chét mang con tranh dugc sy oxi hoa thanh axit vi phan tng c6
d6 chon loc cao hon. Péi véi hé Fe(NOs)s-bent., Cu(NO;3),-bent., trong qua trinh thuc hién thi
nghiém, nhén thiy khi tang luong cht mang 1€n thi sy tao khi NO, giam rd rét va hiéu suét
phan tng giam.
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Tu hinh 3 nhén dugc:

- Pbi v6i hé Fe(NOs);-bent., va Cu(NO3),- _bent. & ti 1& khdi lugng tac nhan oxi hoa va
khéi lugng chit mang 14 1:0,5 thi hiéu suat hinh thanh axetophenon thip (nhu d4 giai thich ¢
trén). Ngoai ra, Fe(NO3)3 va Cu(NO3); con tao ra cdc phan tng nitro hoa lam hao hut chét nén,
giam d9 chon loc. Khi tiép tuc tang lugng chat mang thi hiéu sut phan tng tang dan va dat cuc
dai 1a 97,11% v6i hé Fe(NO;)s-bent. va 93,13% vdi hé Cu(NO;),-bent. & i 18 1:1. Néu tiép tuc
tang lwong chat mang thi hiéu suat phan g giam.

- Dbi v6i he KMnOg-bent. (¢ ti 1& mol KMnOy : 1 -phenyletanol 1a 3:1), khi tdng luong
chét mang thi lac dAu hiéu suét phan tmg ting dén va dat cuc dai 14 91,59% & ti 18 1:2, sau do
hiéu sut cling nhu d6 chon loc phan g déu giam.

3.3.4.Két qua khdo sdt anh hudéng ciia thoi gian phén iing
- Diéu kién phan iing

(1):7O°C, Fe(NO3);3.9H,0:ancol =2:1 (mol/mol); Fe(NO3)3.9H,;0:bent.-H'=1:1(w/w)
(2):90°C, Cu(NOs),.3H,0:ancol =2:1 (mol/mol); Cu(NO3),.3H,O:bent. -H'=1:1(w/w)
(3): +70°¢, KMnOj; ancol=3:1 (mol/mol); KMnOy: bent. -H™=1:2 (w/w)

e R 7

100 +——

90

At

éu sua

80 -
70

A

Hi

60 1

50 l = I !
0 0,5 1 1,5 2 2.9
Thoi gian
1 : Fe(NO;)3-bent. 2 : Cu(NO;s),-bent. 3 : KMnOjy-bent.

Hinh 4. Khéo sit &nh hudng cla thoi gfan 1&n hiéu sudt tao axetophenon

Tir két qua & dd thi 2. 4 ¢co thé nhan dinh thoi gian anh hudng dén qua trinh oxi héa. Khi
tang thoi gian tir 0,5 gio dén 1 gio thi hiéu sudt chuyén héa 1-phenyletanol thanh axetophenon
tang dan. .

Thoi gian thich hop cho phan Gng oxi héa 1-phenyletanol thanh axetophenon cho hai hé
Fe(NOs)s-bent. va KMnOs-bent. déu 1a 1 gid v6i hiéu suft phan tng 12 97,11% va 91,54%. Sau
1 gi®r thi hiéu suét tao san pham chinh giam.

Vi hé Cu(NOs),-bent. thoi gian phan tmg dé dat hiéu suét cuc dai (93,13-95,40%) 1a 1-1,5 gio.
Két qua cho théy, khi kéo dai thoi gian sé& dan dén phéan 1ing oxi hoa cit mach tao axit hodc
oxi hoa dén CO,

4. KET LUAN

Phan ung oxi héa 1-phenyletanol thanh axetophenon voi Fe(NO;3)3.9H,0, Cu(NO;3),.3H,0
va KMnO,4 mang trén bentonit hoat héa cho higu sudt phan tmg 92-97% va d6 chon loc phan
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ting 95-99%. Két qua nghién ciru cho thdy bentonit hoat héa bing axit déng vai tro tich cuc
trong phan tmg oxi hda ancol, c6 kha ndng tranh su oxi héa cao hon cia hgp chat cacbonyl
thanh axit, ting dé chon loc va hiéu sua"i_t phan ung.

OXIDATION OF 1-PHENYLETHANOL WITH NITRATE METAL, KMnO4 ON

ACID-ACTIVATED BENTONITE

Tran Thi Viet Hoa", Ho Son Lam®
Tran Boi Chau'”, Huynh Khanh Duy”, Tran Thanh Vu®

(1) University of Technology, VNU-HCM
(2) Material Science Institute

ABSTRACT: Oxidation of I1-phenylethanol into acetophenone by Fe(NQO3);.9H,0,

Cu(NOj3)2.3H,0, and KMnQOy on H' -activated bentonite gives good yield and high selectivity.
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