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1. PAT VAN PE

Oxim c6 thé diéu ché bang nhiéu phan tng khac nhau tir nhidu ngudn chit nén khéc nhau,
trong d6 tir phan ing cong than hach tac chat hidroxilamin vao nhém dinh chirc carbonil (aldehid,
ceton) |a théng thuong nhat [1]. Hau hét cAc phan tng thudc loai ndy déu sir dung hidroxilamin
dusi dang mubi clorhidrat hidroxilamin trong nhirng diéu kién phan ung khéac nhau [2,3,4,5].
Trong céc phan tng truyén théng mudi clorhidrat duoc st dung véi mot luong thira, do d6 baz
ciing phai sir dung mot lwong thira tuong wng. Mot so phan wng dugc kich hoat bang vi song dé
gia ting van téc phan ung [6,7] nhung trong truong hop ndy thuong cho ra sin phim phu hoic
phai thuc hién trong hé théng kin véi mot khéi lugng gisi han.

Hién nay, su sir dung hod chat véi lugng thira trong cac phan ang tong hop hiru co déu dwoc
d& nghi nén tranh vi vai céach thuc hién nhu vay qui trinh san Xuit d& thai ra mdi trudng xung
quanh mét lugng hda chit cang ngay cang nhiéu.

Song song d6, sy thyc hi¢n phan tng ¢ nhi¢t d6 phong thi nghiém ngay cang dugc dé cap vi
nhu thé nang luong dé dat duoc két qua chi sir dung & muc thip nhat ma do an toan khi thyc hign
phan utng lai cao [§].

‘Sau cling, déy lalan dau tién, siéu &m dugc dua vao kich hoat phan tng oxim héa véi mong
muon lam tang hiéu suat va thu ngan thoi gian phan tng so véi phuong phap khuay tir truyén
théng [9].

2. KET QUA VA BIEN LUAN

Clorhidrat hidroxilamin dugc chon lam tc chat, chat nén la mot so aldehid va ceton thong
dung.Tat ca hoa chat déu duoc s dung theo phuong trinh ti luong (ti 1€ mol hop chat carbonil:
NH,OH.HCI:NaOH la1:1:1).Phan g duoc thyuc hién trong bon siéu &m ¢ nhiét @6 phong. Hiéu
suat phan trng dugc xéc dinh theo két qua %GC.

2.1 Téng hep ciclohexanon oxim

Ciclohexanon oxim duoc diéu ché theo phan tng sau day:

NH,OH.HCI
0 > N—OH
NaOH
2.1.1 Khdo sét néong dg dung dich NaOH

Nhidm muc dich 1am giam thé tich ciia hdn hop phan tng. Gitr nguyén thoi gian phan ing (3
phut), thay d6i nong do dung dich NaOH, két qua vé hiéu suat ghi trong Bang 1.

Bang 1. Hi¢u suat ciclohexanon oxim theo nong d¢ dung dich baz

A A 0 A A 0,
STT Nong do %0GC Hiéu suat (%)
(M)
1 2 90,04 85,10
2 5 90,14 85,09
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Két qua cho thay ndng do dung dich NaOH anh huong rét it dén higu suat phan ing oxim hoa
ciclohexanon. Do d6 NaOH dugc pha ¢ nong do 1410 M dé sir dung trong phan tng.
2.1.2 Khdo sat thei gian phdn #ng
~ Giit nguyén ndng do NaOH (10 M) va khdi luong céc hod chit, thay doi thoi gian phan tng,
ket qua thu duoc ghi trong Bang 2. )
Két qua cho thay sau 10 phat hiéu suat phan tng dat dugc 95%, kéo dai thoi gian phan tng

hiéu suit khong tang 1én thém.

Bang 2. Hiéu suat ciclohexanon oxim theo thoi gian

Thoi gian %GC Hiéu suat
STT | bt (%)
1 3 91,41 85,92
2 5 95,96 92,04
3 10 97,01 95,23
4 15 97,06 95,57

Thyc hién lai phan tng néi trén bing phuong phap khudy tir ¢ nhigt do phong trong 10 pht,
hi¢u suat phan tng 1a 90%. Ket qua cho thay hai phuong phap kich hoat |a siéu am va khuay tur
cho hiéu suat khdng khac nhau nhiéu.

2.2 Oxim héa mét sb ceton khac

Ap diéu kién phan tng téi wu viratim dugc trong trudng hop ciclohexanon sang mot so ceton
khac nhu: 2-butanon, acetophenon, benzal acetophenon. K ét qua vé hiéu suat ghi trong Bang 3.

Bang 3. Hiéu suat phan (rng oxim hda mot sb ceton khéac

. Siéu am Khudy tir
Cetoxim
%GC %H %GC %H
2-Butanon oxim 99,74 93,17 93,88 88,04
Acetophenon oxim 0 0 0 0
Benzal acetophenon oxim 0 0 0 0

Két qua cho thay véi 2-butanon higu suat higu suat oxim thu dugc tir hai phuong phép kich
hoat khéng kh&c nhau nhiéu. Nhung dac biét la hai ceton huwong phuong (acetophenon va
benzal acetophenon) trong thoi gian 10 phat phan tng da khéng xay ra.

Do d6 chiing t6i kéo dai thém thoi gian phan tng ddi vai hai chat nén ndy. Két qua dugc ghi
trong Bang 4.

Béang 4. Hiéu suat acetophenon oxim theo thoi gian

Thoi gian %GC Hiéu sut
STT (gi0) (%)
1 2 46,70 42,01
2 4 78,62 74,41
3 6 90,63 87,29
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4 8 92,84 | 88,26 |

Nhu vay sau 6 gior chiéu xa siéu &m hiéu suit phan ung dat dugc |& 87%. Nhung ciing trong
cling thoi gian d6 khi thuc hién phan ¢ng trong diéu kién khudy tir hiéu suit phan wng chi dat
duoc 20%.

Nhung di véi benzal acetophenon phan ang van khdng xay ra sau 6 gio trong bon siéu am co
thé vi carbon ciaa nhém dinh chirc carbonil trong truong hop ndy cé tinh than hach qué kém (vi
mang hai nhém thé phenil, mot truc tiép vamat tiép cach). Chi mot it benzal acetophenon (khoang
4%) chuyén héa thanh 3,5-diphenilisoxazol theo phan ing sau (x&c dinh bang phuong phap GC-

MS).
NH,OH.HC| Ph—"\\_-Ph
Ph—CH=CH—G—Ph 2 > W

o NaOH N—O

2.3 Oxim héa benzaldehid
Benzaldehid dugc oxim héa theo phan ing sau déy

CHO NH,OH.HCI CH—=N—OH

2.3.1 Khdo sét nong dp dung dich NaOH
Khéc vai truong hop céc cetoxim, aldoxim vi con mét hidrogen, nén c6 thé cho phan ang
khtr nude trong mdi truong baz thanh benzonitril theo phan (ng saul.

CH=N—OH C=N
NaOH
—_—_—
(-H20)

Do d6 chung toi phai khao sét lai ‘néng d6 dung dich baz trong truong hop nay. Gitr nguyén
thoi gian phan ung la 3 phut trong bon siéu am, cac hoa chat ciing sr dung trong dieu ki¢n ti
lwgng mol, thay doi nong do dung dich baz, ket qua hi¢u suat benzaldoxim dugc ghi trong Bang
5.

Bang 5. Hiéu suat benzal doxim theo ndng d6 dung dich NaOH

STT | Néngdo %GC Hiéu suit
M) Benzonitril Benzaldoxim (%)
1 4 3,62 78,16 64,28
2 6 3,37 89,76 83,25
3 8 7,92 88,39 80,32
4 10 11,98 61,79 46,76

Két qua khao st cho thiy ndbng do 6 M |a thich hop nhit.
2.3.2 Khdo sat thoi gian siéu am
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Két qua dugc ghi trong Bang 6.

Bang 6.Hiéu suat benzaldoxim theo thoi gian chiéu xa siéu am

STT Thoi gian %GC Hiéu suat
(phat) Benzal dehid Benzaldoxim (%)
1 3 6,85 89,76 83,25
2 5 2,46 92,88 86,56
3 10 0,86 95,80 89,47
4 15 0 97,11 89,93

Néu lap lai phan ung ndy trong diéu kién khudy tir trong 10 phdt thi hiéu suat cua
benzal doxim chi ¢ 58%.

2.4 Oxim héa mdt sb aldehid khac

Ap dung diéu kign (NaOH 6 M, 10 phtit) trong truong hop benzaldehid vao mot s aldehid
khéc. Két qua phan irng oxim hoa dugc ghi trong Bang 7.

Bang 7.Hiéu suit mot sb adoxim khéac

, Siéu am K hudy tur
Aldoxim - - - -
%GC Hiéu suat (%) %GC Hiéu suat (%)
Vanilin oxim 77,28 65,86 49,13 37,52
trans-Cinamaldehid oxim 74,20 64,76 41,49 35,25
n-Butiraldehid oxim 94,04 77,42 91,53 74,45

Tuong tu nhu ceton, aldehid chi phuong cho phan tng oxim hoa dé dang ngay trong dleu
kién khudy tir, con aldehid huong phuong sy kich hoat phan ung oxim hoa bang siéu am to rarat
hiéu qua hon phuong phép khudy tir.

3. KET LUAN

- Phan ttng oxim héa van cho hiéu suit cao ngay khi sir dung c&c hod chit trong diéu kién ti
luwong.

- Siéu am hd tro rat tot cho phan tng oxim hda adehid 13n ceton (Iam tiang hiéu suit, van
t6c), rd rét nhat 1a trong truong hop c&c hop chat carbonil hwong phuong so véi phuong phép
khudy tir truyén théng.

4THUC NGHIEM TONG QUAT

Can vao binh ciu céc hda chat theo diéu kién ti lugng mol, NaOH dugc pha trong nudc theo
céc nong do nhat dinh (M). Dat binh cau vao bon siéu am (Power Sonic 405, 40 KHz, 400 W) sao
cho murc nuée trong bon cao hon muc hdn hop phan tng bén trong binh ciu. Chiéu xa siéu am
trong nhitng thoi gian nhét dinh. Ly trich hdn hgp san pham bang dietil eter. Rira bang nudc cho
dén khi trung hoa. Lam khan, thu hoi dung méi. Can, ghi két qua %GC, suy ra hi¢u suat phan
rng. Trir trudng hop ciclohexanon, c&c aldehid va ceton bét d6i xirng trong phan ng oxim héa
déu cho ramot hdn hop san pham hai dong phan hinh hoc E va Z (ddng phan Z thuong rat it so
véi dong phan E). Két qua vé hi¢u suat trong bai b4o ndy duoc tinh trén tong sb hai dong phan.
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