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1. MO PAU

Diaxeton ancol (DAA) va mesityl oxit (MO) 1 nhitng san phdm céng nghiép hiru ich thu
duogc tir qua trinh chuyén héa axeton. DAA dugc san xut béng su ngung tu chon loc cua axeton.
DAA 12 mot hop chét hiru co ¢6 vai trd quan trong trong cong nghiép, DAA chu yéu dugc sur
dung rong rai trong cong nghi¢p hoéa chat tinh khlet cong nghiép gidy va nhya [4], gan day
DAA cdn duge dung lam chat tay rua kim loai, chit tay nhon, tay mau cho cong nghiép dét may
va dung lam chét tay ria cho bd ché hoa khi trong dong co 6 td [5]. Loai nudc cua DAA thu
duoc 4-metyl-3-penten-2-on, thudng goi 1a mesityl oxit (MO), MO ¢6 nhiéu tng dung khac
nhau, né duoc sir dung 1am nguyén lidu cho qud trinh san xudt metyl isobutyl xeton. Ngung tu
MO véi axeton cho ta cic san phém ngung tu ba phan tir nhu phoron, isophoron.

Trude ddy, san pham DAA thu duoc bang cach thuc hién phan ng ngung tu aldol gitra
hai phén tu axeton v6i nhau voi xtc tac dong the la dung dich bazo loang hodc kiém rugu. Phan
ung ngung tu aldol trén xic tic bazo dong thé gap nhiéu bat 101 nhu sy xuét hién cac phan tmg
phu khong theo y mubn, cic bude tach va 1am sach san pham mét nhiéu thoi gian va tén kém, dn
mon thlet bi va gy 6 nhiém mai truong, dic biét 1a khong dp dung dwoc trong cong nghiép dé
san xudt lugng 16n.

Pé 1am giam thiéu sd chat doc hai thai ra méi trudng, viée thay dbi cic xic tic truyén
thdng bang céc xidc tdc mdi (cdc chat xiic tic rén) s& lam giam thiéu luong chét doc thai ra moi
truong cling nhu cic budc lam sach san phém cling don gian hon [4, 5], nhu téng hop
metylbenzoat bang _phuong phdp metoxicacbon héa axetophenol va dimetylcacbonat bang cic
chat xic tdc kiém ran [2]. Phan ng ddng phan héa lién két doi C = C cung dugc quan tdm nhiéu
vi céc ung dyng to 16n cua né trong nganh cong nghiép san xudt cdc chat huong lidu [3, 6], nhu
téng hop hwong hoa nhai. Xtc tic bazo rin con duoc st dung cho phan (mg ngung tu aldol —
croton, phan g ngung tu Knoevenagel [1, 7].

Nhua anionit d& kiém lai ré tién, mat khéc trén bé mit cta né lai ¢6 sin nhitng nhém
hidroxyl vi vay c6 thé st dung lam xudc tdc cho phan ung chuyén hda axeton thanh diaxeton
ancol va mesityl oxit.

Trong bai bdo nay ching t6i trinh bay nhitng két qua nghién ciru chuyén héa axeton thanh
diaxeton ancol va mesityl oxit trén nhua anionit. Nhiing két qua nghién ctru v€ qua trinh chuyén
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hda axeton trén cic xtic tdc bazo khac nhau s€ lan lugt cong bo trong cic cong trinh nghién ctru
tiép theo.

2. PHAN THUC NGHIEM
2.1. Chuén bi xiic tic

Xic tac dugc dung 1a nhya Anionit Prurolite A400 do Trung Quéc san xuat. Trude khi
thuc hién phan ting, nhya anionit dugc xu Ii trudc nhu sau: ngdm trong 500 ml dung dich NaOH
0,5 M, khudy déu trong 4 gid, sau d6 rira bang nudc cat nhiéu 1an cho dén trung tinh. Thu hoi
nhya anionit roi 1am kho & 40°C dudi 4p sudt thap, rdi xir Ii & cdc nhiét do khic nhau & dp suét
thuong trong 1,5 gio.

2.2. Phan ing ngung tu aldol ctia axeton

Phan &g ngung tu aldol ciia axeton & pha 16ng duoc thuc hién trong binh cau 3 ¢, ddy
tron, dung tich 100 ml c6 sinh han hdi Iuu. Cho 47 ml dioxan va 2 ml axeton vao binh ciu. Gia
nhiét &én 56°C, sau d6 cho tiép 3 gam xiuc tac la nhya anionit da dugc chuén bi & trén vao binh
cau, may khqu tir toe d6 350 vong/phiit dugc dung trong subt qué trinh phan tng.

Téch loai dung moi va luong axeton phan tng con du bing cit quay. Téach loai DAA va
MO bing hé dung mdi n-hexan:etylaxetat véi ty 18 5 : 1.

2.3. Xac dinh cau tric cuia xic tac va nhan dang san pham cia phan @ng

Phuong phép do phé hf")ng ngoai da dugc sir dung dé xéc dinh cAu tric cua xc tac.
. Nhan dang san pham phan tng bang cac phuong phdp sau: sic ki khéi phd (GC-MS), phd
hong ngoai (IR), xac dinh chi s khic xa va do nhiét d§ néng chay.

Dinh luong san pham cia phan tng bang phuong phdp chuan ndi trén mdy sic ki GC —
MS AJLENT 6890N, c6t mao quan DVS5 c6 kich thudc 30 x 0,25 x 0,25, detecto FID. Sur dung
khi mang He v6i toc do 0,5ml/phut, st dung nonanol 1am chat chuan. Chuong trinh nhiét d¢ cua
qud trinh phan tich nhu sau: Nhiét d6 dau 55°C, giir 2 phit, nang 5°/phit dén 70°C, nang
10°/phiit dén 250°C, giit 4 phuit.

bo chuyén héa cua axeton duogc tinh theo hé thirc sau:

X(%) = (%)
m

o

trong d6, m, 1a s0 mol axeton chuyén héa, m, 1a s6 mol axeton ban dau.

3. KET QUA VA THAO LUAN
3.1. Xic dinh ciu tric ciia xic tic bang phd hong ngoai IR

Xic tac dugc dung trong phan tng aldol héa axeton thanh DAA va MO la nhya anionit
Prurolite A400, nén can phai kiém tra trude khi dem st dung. CAu tric cua nhua anionit duoc
kiém tra bang phd hdong ngoai IR, hinh 1. Mot s6 dic diém chinh vé tinh chét va cdu triic cta
nhya anionit dugc gidi thi€u trong bang 1.
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Bang 1. Mot sé dac diém chinh ctia nhwa Anionit Prurolite A400
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Hinh 1. Phd IR cta nhwa anionit Prurolite A400

Vach c6 tan sb bang: 3415 cm™ dic trung cho dao dong héa tri cia nhém OH™ tham gia
vao lién két hidro; 3020 cm™ dic trung cho dao dong héa tri cua lién két C-H trong vong
benzen; 2925 cm™ dic trung cho dao dong héa tri cia nhém C-H no kiéu -CH, hodc -CH; lién
Kkét véi vong benzen hodc v6i N ctia nhém -(CH;);N*; 1635 cm” dic trung cho dao dong hoa tri
cua lién két C-N, nhém (CH;);N*; 1118 em™ dac trung cho dao dong hoa tri cua lién két C-H no

gan vdi vong benzen.
Tur cdc dit kién trén, c6 thé dy dodn nhya anionit mang cdc nhém hidroxyl trén bé mat, d6

12 nhém -(CH3);N*OH' hoat tinh duoc gén trén polistiren, c6 cAu tao:-CH,-CH- . )
é - N"(CHj3); OH
6

3.2. Phan wng ngung tu axeton trong pha léng

3.2.1. Nhén dang san phdam phan img DAA
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Hinh 2. S&c ki d cia hén hop . i an e o z
san pham da loai b6 dung moi Hinh 3. Sac ki d6 cta san pham DAA
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‘ Hon hop san pham phan tng sau khi tich loai dung méi duoc dem di nhén dang
bang GC — MS, hinh 2. H¢ dung m6i n-hexan : etylaxetat = 5 : 1 dugc st dung dé tach
thu san pham DAA. Sac ki d6 cua DAA duoc thé hién trén hinh 3.

Trén sic ki dd cua san pham phan tmg ngung tu axeton xuat hién 2 dinh chinh (hinh 2),
mot dinh tmg véi thoi gian Iwu 6,71 con dinh kia tng véi thoi gian luu 5,40. Cac két qua thu
dugc tir phan tich MS cho thiy dinh tng véi thoi gian luu 6,71 1a cia DAA (M = 116) con dinh
g v6i thoi gian luu 5,40 1a cia MO(M = 98). Céc pic nho chiém ty 1¢ khong dang ké c6 thé 1a
clia cic tap chét c¢6 1an trong hdn hop san pham.
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Hinh 4. Phé khoi lwgng ciia DAA Hinh 5. Phd khéi lwong cia MO

Két quéa phan tich phd khdi lwong cia san pham DAA, hinh 4 (pic ¢6 thoi gian luu 6,75,
hinh ?3) thu duoc 4 manh chinh CQ ty sO m/z tuong tng 1a 116, 101, 59, 58. Tur d6 c6 thé dua ra
co ché phan manh ctia DAA, so do 1.

i 15 s 42 Gt
CHSJrﬁJrCHZ—CI_CIh ———> C—CHy}C—CH; ——» C—CH;
5 on ST, A

m/z =101

Q m/z = 59
CH;—C—CH3
R

m/z =58

So'dé 1. So' dd phan manh ciia san phdm DAA

Phan tich phd khdi lugng ciia san pham MO (pic c6 thoi gian luu 5,39, hinh 5), thiy c6 3
manh chinh ¢6 ty s6 m/z tuong ung l1a 98, 83, 55. Tur cdc két qua phan tich trén day, cho phép
dua ra so d6 phan manh MO trén pho khoi lugng, so do 2.

15 2 +
CH3~HIZ—CH:$—CH3 0, l(lleFCH:$—CH3 8 CH=C—CH;
* CH3 t0 CHs CH3

m/z=98 m/z=83 m/z=55

So'dé 2. So dd phan manh ctia san phdm MO

76



Nghién ciru chuyén héa axeton thanh diaxeton ancol va mesityl oxit trén nhwa anionit

DAA cdn dugc nhén dang thong qua tinh chét vat 1 (bang 2) va phd hong ngoai, hinh 6.

Béng 2. Mét sé tinh chéat vat |i cia DAA

Hop chét Trang thai tap hop Mau sic t%(°) Chi s6 khc xa
DAA Léng Khéng mau 169-170 1,4257
MO Léng Khéng mau 127 -128 1,4436

Phén tich ph6 hdng ngoai (hinh 6) ciia hop chat thdy xut hién céc vach: 1368 cm™ ung
v6i dao dong bién dang dbi ximg ciia nhém -CH; 1670 cm™ dic trung cho dao dong héa tri cia
nhém C=0; tir 2900 — 300 cm™ g v6i dao dong héa tri ciia nhém -CH; 3434 cm™' g véi dao
dong hoéa tri cia nhém OH tham gia vao hinh thanh lién két hidro.
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Hinh 6. Phé hong ngoai ciia DAA

Sy xuat hién ciia nhém OH ciing v6i nhém C=0 trong cting mdt phén tr cho phép khing
dinh phan Ging ngung tu axeton trén xuc tdc 1a nhya anionit xay ra theo hudng tao thanh DAA.

Tur cac két qua phan tich GC-MS, xéc dinh tinh chit vat 1i nhu trang thai tap hop, do nhiét
do s6i, chi s0 khic xa va pho IR chimg to san pham cua phan ng 1a DAA, con MO la san pham
phu (dugc xdc dinh qua % cua san pham c6 trong hon hop).

3.2.2. Xdc dinh do chuyén hoa cua axeton va do chon loc cuia DAA

Pwong chuidn DAA
y = 1.0936x + 0.3472; R? = 0.9856
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Hinh 7. Buong chuén cia DAA
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Béng 3. Do chuyén hoa cla axeton, ham lwong séan pham DAA va MO

T° hoat héa Khéi lwgng Thoigian | D6 chuyén hoa DAA MO (%mol)
Xuc tac, °C xuctac,g | ppan wng, h (% mol) (%mol)

65 3,00 2 29,72 87,12 12,88

Pé xdc dinh do chuyén héa ciia axeton, ching t6i sir dung phuong phép chuan ndi véi chit
chuan 1a nonanol d€ xay dung dudng chuan cia DAA, hinh 7.

Sau khi xay dung duoc duong chuém’ ciia DAA, d& dang xac dinh dugc d chuyén héa cta
axeton va do chon loc cia DAA va MO, két qua dugc dua ra ¢ bang 3.

Tu két qua thue nghiém (hinh 2, bang 3) cho théiy qué trinh chuyén héa axeton dién ra theo
so do.

2 H3C—F—CH3% HsC —T:—CHz—ﬁ—CH;H%Q% H,C—C=CCH
0

OH O 0]
Piaxetonancol (DAA) Mesityl oxit (MO)

Trong d6 giai doan quan trong nhét 1a phan tng cong aldol, giai doan nay c6 thé
xay ra trén tam bazo 1a ion OH™ gan trén bé mat nhya anionit. lon HO™ déng vai tro 1a
xtc tac hoat hda cho qua trinh tao tao thanh cacbanion hoat dong "C,COCH;.

H H H H
H /,\c\ /C/—H H \C‘)\ /C/—H
H Ny Ny

O ! o
g —H—/CH3

N

Hinh 8. So' d6 mé phdng sw tao thanh anion hoat déng trén bé méat nhuwa anionit

4. KET LUAN

ba chuyén héa thanh cong axeton thanh DAA va MO trén nhua Anionit Prl}rolite A400, do
chuyén héa cta axeton dat duoc 12 29,72% trong 2 gio, trong d6 DAA 1a san pham chinh véi do
chon loc 1a 87,12% mol.

Tir két qua thue nghiém cho thdy qu4 trinh tao thanh cacbanion "CH,COCH; hoat dong 12
giai doan cham nhat trong phan rng ngung tu axeton.
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SUMMARY

TRANSFORMATION OF ACETONE INTO DIACETONE ALCOHOL AND MESITYL
OXIDE ON ANIONIT RESIN

Pi chuyén héa axeton thanh diaxeton ancol va mesityl oxit trén nhya anionit. D6 chuyén
héa cua axeton va do chon loc cua san pham duge xédc dinh bang GC-MS. Nhéan dang san pham
cta phan ung bang khoi pho MS, ph6 hong ngoai, chi so khic xa va nhiét dd néng chay.

Acetone was transformed into diaxeton ancol and mesityl oxide on anionit resin.
Transformation degree of acetone and product selectivity were determined by using GC-MS.
Identification of reaction products was realized by using modern technique such as mass
spectrometry MS, infrared spectroscopy IR, and using refractive index and melting point.
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