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PIEU CHE [AcMI] HSO4 XUC TAC CHO PHAN UNG ESTER HOA
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(Bai nhan ngay 21 thdng 03 nam 2011, hoan chinh swa chita ngay 16 thdng 04 nam 2012)

TOM TAT: Chdt long ion c6 tinh acid Bronsted la hidrogen sulfat 1-carboximetil-3-
metilimidazolium [AcMIJHSO, véi 2 tam acid lo -COOH trén cation va anion HSO, duoc diéu ché qua
3 giai doan. Padu tién, clorur I-carboximetil-3-metilimidazolium [AcMI]Cl dwoc tao thanh bdng phan
ung thé than hach Sy2 gitta N-metilimidazol va acid cloroacetic (ti 1é mol 1.5:1) trong diéu kién chiéu
xa vi song, hiéu suat thu duoc lo 84 %. Sau do, sir dung Ag,0O dé logi ion CI khéi [AcMI]CI tao thanh
ion luong cuc 1-carboxilatmetil-3-metilimidazolium. Cudi cung, cho luong vira di HSO, (98 %) vao
ion luong cuc ndi trén thu duoc hidrogen sulfat 1-carboximetil-3-metilimidazolium [AcMI]HSO, (hiéu
sudt 96 %). Sir dung [AcMIJHSO, diéu ché dugc lam xiic tdc cho phdn g ester héa giita isopropanol
va acid cloroacetic voi ti I¢ mol isopropanol:acid cloroacetic:[AcMIJHSO, la 1.3:1:0.2 trong thoi gian
10 phiit, nhiér @6 60 °C, kich hoat phdn iing bang vi song, hiéu sudt thu dwoc 1o 86 %. Chdt long ion
khong tan trong ester nén duwoc tdch ra dé dang, thu hoi va tdi sie dung nhiéu lan ma khong mdt hoat
tinh.

Tir khéa: hidrogen sulfat 1-carboximetil-3-metilimidazolium, chiéu xa vi song, phan img ester

hoa, acid cloroacetic, isopropanol.

MO PAU

Chét long ion (ionic liquids, ILs) (con dugc
goi biang nhitng tén goi khic nhu mudi néng
chay & nhiét do phong, mudi hitu co long...)
dang hip din sy quan tim manh mé& cla céc
nha khoa hoc tir ¢du nhirng nim 1990 ma trudc
day chi sir dung trong linh vyc dién héa. Chét
16ng ion danh dwgc nhidu sy quan tim nhd
mang tinh chit déc dédo nhu diém chay thép,
khong c6 4p suét hoi, khong chdy, do dan dién
cao, 1a mot loai dung mdi mdi va duge xem
nhu 12 mét “designer solvents” béi tinh chét
héa 1y c6 thé dwoc thay dbi khi thay ddi cation,

anion hay thay thé nhém R trén cation dé chét

16ng ion c6 thé duoc bién ddi cho phit hop véi
yéu cau ciia phan img [1].

Do d6, chét 16ng ion duoc tng dung da dang
khong chi trong dién héa lam chat dién phan ly
tuéng cho pin (nhd d6 dan dién cao, én dinh)
ma con dugc st dung trong nhiéu linh vyc khéc
nhau nhu dung méi, xic tic cho cidc phan tng
hitu co (c6 vu diém 12 do chon loc cao, xic tic
¢6 thé thu hdi va tai sir dung), lam chit 6n dinh
xiic tic, dung mdi cho qua trinh ly trich, chat
hoat dong bé mit, sir dung trong sic ky khi,
HPLC, diu boi tron, hip phu khi... 1a mot
trong nhitng thanh vién tich cuc ciia Héa hoc

Xanh [2].
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Chét 16ng ion c6 co cdu gan gidng vai phirc
chét, gdbm cation c6 ngudn gbc hitu co (nhu
imidazolium, morpholinium, oxazolidium,
pirolidinium, piperidinium, amonium,
piperazinium, piridinium...), va anion c6 thé c6
ngudn gbc vo co (AICl,, PFy, BE,) hay hitu
co (CH;COO", CF;CO0’, (CF;80,),N"), diém
chay thap, dudi nhiét do sbi ctia nude (100 °C).
Nhiét d nay khong c6 y nghia vat 1y hay hoa
hoc nhung da dugc dung cho dén nay (do ngay
tir d4u 6ng Paul Walden- ngudi tim ra chit 16ng
jon dau tién- dua ra). Pay 1a mot dinh nghia
ddc dodn phu thugc vao nhié¢t do. Nhiét do gidi
han nay gitp tach biét voi mudi v6 co don gian
néng chdy ¢ nhiét do cao nhu NaCl néng chay
& 900 °C, LiC1 780 °C [3].

Chét long ion voi nhidu loai cation da dugc
nghién ciru va st dung, trong d6 cation dua
trén vong imidazolium dugc quan tim va
nghién ctru nhiéu nhét do bén trong diéu kién
acid manh va dun néng, mat do dién tich thap
nho hé thong vong huong phuong nén dé dang
didu ché chét 1ong ion c6 diém chay thap,
khoang 16ng rong [4].

Trai qua nhiéu nim nghién ctru va phat trién,
chit 16ng ion dd c6 3 thé hé, trong d6 chat long
ion thé h¢ thir 3 dang gianh dwoc nhiéu quan
tdm trong nhitng nam gan day. Chat léng ion
thé thé thir 3 c6 tén goi 1a chit long ion dic
nhiém (task-specific ionic liquids, TSIL) la
chét léng ion ma cation, anion hay ca hai c6
chira nhém dinh chtric, nhém dinh chtic nay cé
vai tro héa hoc dac biét tao ra nhitng dic tinh
chuyén biét ciia chat 16ng ion ddi vé6i tirng phan

tng [5],[6].

Trong dé tai nghién ciru ndy, chiing tdi dwa
ra cdch diéu ché chét long ion ddc nhiém cé
tinh acid Bronsted la hidrogen sulfat 1-
carboximetil-3-metilimidazolium,
[AcMIJHSO,, 4 va c6 so sanh véi cong trinh
cua céc tac gia trude [7],[8],[9].

Nho mang nhém dinh chirc acid, chit long
ion nay duoc st dung lam xic tdc cho phan
ung ester héa gitta acid cloroacetic, MCA va
isopropanol, IPA, tao ester cloroacetat isopropil
dugc sir dung nhiu trong céng nghiép dugc
phim [7].

VAT LIEU VA PHUONG PHAP
Héa chit

N-Metilimidazol (Aldrich), 1, MCA, IPA,
AgNO; (Trung Quéc).

Thiét bi

Phan tng duoc thuc hién trong dng nghiém
danh riéng cho 10 vi séng chuyén dung
Discover (CEM).
1-carboximetil-3-

metilimidazolium, [AcMI]CI, 2

Picu che clorur

Phuwong phdp chiéu xga vi séng

Cho vao 6ng nghiém chuyén dung 0,945 g
(10 mmol) MCA, 0,821 g (10 mmol) 1. Lz“ip hé
thong chiéu xa vi séng dé tién hanh phan tng.
Phwong phdp dun khudy tiv

Cho vao binh cdu 25 mL 0,945 g (10 mmol)
MCA, 1,232 g (15 mmol) 1. Piéu chinh may
khudy tir dat dén nhiét do can thiét va toc do
khudy trung binh (500 vong/phit), dén khi dat
dén nhiét do mong mudn, dat binh cau lén may
khudy t¥r, c6 1ip éng hit 4m tién hanh phan

tmg. Hon hop sau phan tng duoc rira nhidu lan
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v6i aceton cho dén khi aceton rira khong lam
d6i mau gidy pH, khong lam duc dung dich
AgNOs/etanol (2 %). C6 quay thu hdi dung
mdi, cin va tinh hiéu suit co 1ap.
Carboxilatmetil-3

metilimidazolium (zwitterion), 3

Cén 2,550 g (15 mmol) AgNO; hoa tan trong
10 mL nuéce cit. Can 0,605 g (15 mmol) NaOH
hoa tan trong 10 mL nu6c cit. Tron 2 dung
dich trén lai v&i nhau, khuéy, thu dugc chét rin
mau den Ag,O. Loc, rira chét ran nay nhiéu lan
v6i nuéce cit, 1am kho thu dugc 1,647 g Ag,O
(7,1 mmol). Hiéu suit 95 %.

Can 1,766 g (10 mmol) 2 pha trong 15 mL
nudce cat. Cho 1,201 g (5,2 mmol) Ag,O vura
didu ché & trén vao dung dich. Khudy khoang
30 phiit. Ly tam loai bo két tiia (AgCl + Ag,0
du). Phan dung dich thu dugc loai nude dugc
1,389 g (9,9 mmol) chét rin mau tring. Chat
rdn nay 1a 3. Hiéu suat 96 %.

Piéu ché 4

Can 1,000 g (10 mmol) H,SO4 (98 %) cho
vao ion ludng cuc 3 vira thu duge. Cho thém
vao dung dich trén 10 mL nuéc. Khudy tai
nhiét d6 phong 60 phit. Loai nudc thu dugc
2,282 g (9,58 mmol) chét long mau vang nhat,
d6 nhét cao. Pay chinh 1a 4. Higu suat 100 %.
Thuec hién phan ing ester héa
Phuwong phdp chiéu xa vi séng

Cho vao éng nghiém chuyén dung 0,472 g (5
mmol) MCA, 0,300 g (5 mmol) IPA, 0,238 g (1
mmol) 4. Cai ddt cic thong s nhiét do, thoi

gian can thiét dé tién hanh phan tng.

Phwong phap dun khudy tir

Cho vao binh clu 25 ml, 0,472 g (5 mmol)
MCA, 0,390 g (6,5 mmol) IPA, 0,238 g 4. Piéu
chinh mdy dun khu?iy tir dat dén nhiét d can
thiét va téc do khudy trung binh (500
vong/phit), dén khi may dun dat dén nhiét do
mong mudn, dit binh ciu 1én, 13p éng hoan luu
va dng hut 4m, tién hanh phan tng.

Hbn hop sau phan ung dugc ly trich bing
dietil eter. San pham ester tan trong dietil eter
con 4 khong tan, dugc tich ra dé tai s dung.
Phan dung dich dietil eter dugc rira bang dung
dich NaOH 1 %, sau d6 rtra lai nhidu 1dn véi
nudc cit dé loai NaOH du, IPA du va mubi cta
MCA. Cb quay thu hoi dietil eter, san phim thu
dugc 12 chét 1ong khong mau, can va tinh hiéu
suét cb lap.

Thu héi 4

Chét 1ong ion sau phan ting duoc téch ra, rira
nhiéu 1an véi aceton dé loai bo IPA va MCA.
C6 quay thu hdi dung méi, c6 lap 4 va dem st
dung lai.

Xac dinh

Co chu 2 va 4 duoc xdc dinh bang phé 'H,
5C NMR (Bruker 500 MHz).

Co céu cia ester cloroacetat isopropil dwoc
xac dinh béng GC-MS (Agilent 6190N).

KET QUA VA THAO LUAN

Chat 16ng ion dic nhiém 4 dugc didu ché

theo qui trinh sau:
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® _CH,—COOH
HSC\N\/_\\JN CICH,COOH H3C\N®N/@ 2
— _J Cl
1 2
lAgzo
® CH COO@
CH,-COOH -
Hsc\N/\N/ ’o HpSO4 H3C\N/\ o
\:_’J HSO4 I
4 3

Diéu ché 2

Téi wu héa phan vmg diéu ché 2 trong diéu kién khong dung moi, dwéi sw chiéu xa vi séng

. ®_CH,-COOH
HsC\N/\N+/cE'/_2H2—COOH S HiC~ SN

\/ \—/ ¢

1 MCA 2

Chon ti 1€ mol MCA:1 1a 1:1, nhiét d¢ 70 °C, W, san phém khong bi chdy den, hi¢u sut
5 phit. Phan tng duoc kich hoat bang chiéu xa 60 %. Tuy chiéu xa véi coéng sudt nho nhat (1
vi séng trong 10 vi séng chuyén dung Discover W), nhi¢t do phan tng van ting manh dén
(CEM) & céc cong suat khac nhau: 30 W, 10 100 °C va dao déng quanh nhiét d§ nay trong
W, 5W,3W,2W, 1 W. Két qua thu dugc: subt thoi gian chiéu xa.
dudi cic cong sudt chiéu xa I6n 30, 10, 5, 3, 2 Chon cong sudt chiéu xa 1 W, ti 1& mol
W phan tng xay ra manh liét, nhiét do trong MCA:11a 1:1 thay ddi thoi gian phan tmg. Két
qué trinh phan ung tang cao trén 100 °C, san qua thu dwoc trinh bay trong Bang 1.

pham bi chdy den. Chi ¢ cong sudt chiéu xa 1

Bang 1. Hiéu suit phan tng diéu ché 2 theo thoi gian

Thoi gian Hiéu suat
Thuc nghiém

(phit) (%)

1 5 60

2 6 76

3 7 76
Tir Bang 1 cho thdy hiéu sudt phin tmg ting Giir cong sudt 1 W trong thoi gian 6 phiit,
nhanh tir 4,5 dén 6 phit. Sau 6 phiit, hiéu sudt thay doi ti 1 mol giita MCA va 1. Két qua thu

phan tng ting khong dang ké. Do d6, ching tbi dugc trinh bay trong Bang 2.

chon thoi gian 6 phit @ khao sdt cac diéu kién

tiép theo.
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Bang 2. Hiéu suit phan tng diéu ché 2 theo ti 16 mol 1: MCA

Thuc nghiém 1:MCA

Hiéu suat

(%)

1 2.5:1

87

2:1

86

1.5:1

84

1:1

76

1:1.2

56

1:1.5

[ N | B W N

25

1:2

0

Két qua thu dugc trong Bang 2 ¢6 thé giai thich nhu sau:

HC—y” N

\__/ * CICHCOOH —>
1

Vi 1 1a baz, MCA la mét acid nén c6 qua
trinh tao mudi 2'. Nhu vay, phan tng giita 1 va
MCA cho 2 san phdm 2 va 2'. Néu ting luong
MCA 1én, qué trinh tao mudi 2' ting 1én, 1 tr&
thanh cation, khong con la tdc nhan than hach
ctia phan g thé Sy2, nén hiéu suét cta phan
(g thé Sx2 giam déng ké va giam dén 0 khi ti
I¢ mol 1:MCA 1a 1:2. Nguoc lai khi ting 1,
cung cdp thém tic nhan than hach cho phan
tng Sy2 1am hiéu sudt cta phan tng tao 2 ting

1én.

® _CH,—COOH
HC~p” N7

I
2

® H
HoC—p” SN .
\_—/ ci—CH,—C00
2

Nhu vay, chon ti 1€ mol 1:MCA 1la 1.5:1,
cong sudt 1 W, thoi gian 6 phiit lam diéu kién
t6i wu cho phan tng. Hi¢u suét dat dugc 1a 84
%.

Kich hoat phén tmg bing cdc phwong phdp
khdc nhau

Thuc hién phan tng & didu kién t6i wu trén,
lan lugt thay doi phuong phap kich hoat. Két

qué duoc trinh bay trong Bang 3.

Bang 3. Hiéu suit phan tng diéu ché 2 theo céc phwong phép kich hoat khac nhau

) Hiéu suat
Thuc nghiém | Phuong phép kich hoat
(%)
1 Vi séng 84
2 Dun khuay tir 54

So sanh 2 phuong phép kich hoat:

- Pun khudy tir: phan tng ém diu, én dinh,
san pham tring nhung thoi gian phan Gmg dai.

- Chiéu xa vi séng: Hon hop phan tng duoc

lam néng mot cach truc tiép, nhanh chéng nén

dat hi¢u suat toi da trong thoi gian ngin nhung
san pham hoi sim mau hon.
So sdnh véi tdc gid trwdc

Céch diéu ché 2 cua Dan Liu [7]: Hoa tan
MCA (1 mmol) trong cloroform khan (80 mL)
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tai nhiét 4o phong, thém vao 1 (1 mmol). Hoén
hop dugc dun hoan luu trong 50 h (3000 phiit).

Sau phan tng, san phim rén thu dugc rira voi

etanol khan dé loai tic chit chua phan tng ban
dau. Sau d6 sdy kho trong chan khéng. Hiéu
suat 78 %.

Béng 4. So sdnh giita c4ch thyc hién cta chiing t6i va Dan Liu

bicu kién phan ung Nghién ctru [7]

Mai truong phan ung Khong dung moi Cloroform

Phuong phdp kich hoat Chiéu xa vi séng Pun hoan luu
Ti 1¢ mol 1:MCA 1:1 1:1
Thoi gian (phit) 6 3000
Hiéu suat (%) 76 78

So v&i cdch diéu ché cta Dan Liu, cdch thuc
hién cua ching t6i ¢6 wu diém la khéng sir
dung dung méi, phan tmg duoc kich hoat bing

vi séng nén thoi gian phan tng dugc rit ngan

déng ké.
Dinh danh sin phim
Piéu ché 4

Co ciu cta 2 duogc xdc dinh boi phé NMR:

'H NMR (500 MHz, DMSO), & (ppm): 3,912
(s, 3H), 5,083 (s, 2H), 7,741-7,752 (d, 2H),
9,245 (s, 1H). *C NMR (125 MHz, DMSO), &
(ppm): 35,76; 50,16; 122,95; 123,62; 137,44
167,98. S6 liéu phd phit hop vai [7].

2AgNO; + 2NaOH —>  Ag,0 + 2NaNO; + H,0

e NS CH2 COOH
3 \

Z\JCI

€]
® _CH,—COO
HoC—p” N7

\_’J +H,S04 —>

3

Anion CI dwoc logi bang cdch cho 2 phan
wng voi Ag,0 tao ra ion lwong cuc 3. Ion 3 la
chdt rdn, mau trdng, trung tinh (khong lam déi
mau gidy pH wét) [8]. Hiéu sudt 1a 96 %. Ion 3
nay ziép tuc phan ung voi HSO, dam dac (98
%) dé tao thanh 4. Hiéu sudt 1a 100 %.

Céch didu ché 4 tir 2 ctia Dan Liu [7]: san

phim 4 dugc tao thanh bang céch nho timg giot

+ Agzo —

S}

Moy /\ _CH,—C00

+ 2AgCIl + H,O

2 \_J
3

H3C\ /\@ CH2 COOH
\;J SO,

é

acid H,SO, dam dic (moét duong luong) vao
dung dich 2 (mét duong luong) trong CH,Cl,
khan dugc 1am lanh tai 0 °C. Hon hop sau d6
dugc dun hoan luwu trong 48 h, san phdm phy
HCI hinh thanh trong phan tng duoc diy ra
khoi hé thong dudi dong khi N, khd, HCI dugc
hép thu vao nudc lanh. Sau khi loai bd hoan

toan HCI, san phim thu dugc siy trong chin
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khong tai 70 °C trong 6 h. Hiéu suét phan ung
14 97.5 %.

Ching t6i ciing da diéu ché 4 theo phuong
phép nay, nhan thdy rang phuong phap nay c6
nhiéu nhuge diém: - Suc khi N, trong thoi gian
rat dai; - Khong loai bé hoan toan dugc CI.

Trong cdch diéu ché cua ching toi, 4 thu
duoc khong con 1an ion CI, c6 thé d& dang
nhan biét ion CI" da dugc loai hét hay chwa

béng cdch kiém tra ion ludng cuc 3 ¢6 tao két

H3C\N/\N CICH,COOH

S NaOH
1

Cich diéu ché 4 theo Zhiming Wang: MCA
(9,5 g) dugc cho vao dung dich 1 (8,2 g) va
NaOH (4,0 g) trong 200 mL MeOH, khudy
manh trong 0.5 h. Hon hop dugc dun hoan luu
trong 10 h. Sau phan tng NaCl tao thanh duoc
loc bé. Phén con lai dwogc rira véi CH,Cl, (3 x
20 mL) thu duogc 11,2 g chét rén. Hiéu sut
80%. San phim dugc 1am sach hon nita bing
sdc ky cot voi hé dung ly metanol: acetat etil 1a
2:1. Chét rén thu duoc phan tng vdi H,SO,
(63%) ti 1¢ 1:1. San pham 4 dugc 1am khd, thu
duoc 19 g, hiéu suat 100%.

Theo cich diéu ché nay, NaOH dugc thém
vao hdn hop phan tmg gitta MCA va 1 tao moi
truong baz, han ché san pham phu 2', san phim
2 tao thanh s€ phan ng ngay véi NaOH tao 3

nén rdt ngan 1 giai doan phan tng. Tuy nhién

tha tring AgCl voi AgNOs hay khong. St dung
dung mdi nudc kinh té va than thién véi moi
treong, phan rng xay ra tai nhiét d6 phong
trong thoi gian ngan.

Bén canh cdch diéu ché nay, tic gia Zhiming
Wang ciing cong sy [8] dua ra qui trinh diéu

ché 4 nhu sau:

(€]
® _CH-,—-COO
H.C /\N/ 2

—

3

l H,S04

nhugc diém cua phuong phdp nay la 3 1in
NaCl rat kho loai bo.

Nhu vay, véi cich thuc hién cua ching toi,
tuy 4 phai diéu ché qua 3 giai doan nhung san
phém thu duogc sach, loai bo dugc hoan toan
ion CI.

Dinh danh sin phim

Co ciu cua 4 duge xédc dinh boi phd NMR.

'"H NMR (500 MHz, DMSO), § (ppm): 3,892
(s, 3H), 4,986 (s, 2H), 7,690 — 7,693 (d, 2H),
9,083 (s, 1H). °C NMR (125 MHz, DMSO), §
(ppm): 35,745; 50,283; 122,964; 123,649;
137,525; 167,979. S liéu phd phit hop véi [7].
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Diéu che cloroacetat isopropil, xic tac 4

4
H3C—CI:H—CH3 + CI—CH,—COOH —> CI—CHZ—(l‘T—O—CIEH—CH3

OH
IPA MCA

Téi wu héa phin iing diéu ché cloroacetat
isopropil trong diéu kign khong dung moi
dwéi sw chiéu xq vi séng

Chon ti 1¢ mol gittra MCA: IPA: 4 1a 1:1:0.2,

phan tng duogc kich hoat bing vi séng trong 1o

CHj
Cloroacetat isopropil
vi séng chuyén dung & 60 °C trong nhiing
khoang thi gian khdc nhau. Két qua dugc trinh

bay trong Béng 5.

Bang 5. Hiéu suit phan tmg didu ché cloroacetat isopropil theo thoi gian

Thoi gian Hiéu suat
Thuc nghiém
(phut) (%)
1 5 13
2 10 79
3 15 62

Két qua cho thdy hiéu suit cao nhat tai 10
phit. Chon thoi gian 1a 10 phit dé khao sat
nhirng diéu kién tiép theo.

Chon ti 1¢ mol gittra MCA: IPA: 4 1a 1:1:0.2,

phan tng dugc kich hoat bing chiéu xa vi séng

Bing 6. Hi¢u suét phan tng diéu ché cloroacetat isopropil theo nhiét do

cua 10 vi séng chuyén dyng trong 10 phit &

nhitng nhiét do khac nhau. Két qua dugc trinh

bay trong Bang 6.

Nhiét do Hiéu suat
Thyuc nghiém .

C) (%)
1 50 56
2 60 79
3 65 62
4 70 51
5 80 39

Hiéu suét dat cyc dai tai 60 °C. Khi nhiét do
tang thi hidu suit giam do IPA bay hoi, that
thodt trong qud trinh phan ng. Chon nhiét do
60 °C dé khao sat cac diéu kién tiép theo.

Phéan ung dugc thuc hién ¢ nhitng diéu kién

t6i uu di tim dugc & trén: thoi gian 10 phut,

nhiét d6 60 °C, kich hoat bing chiéu xa vi séng
cua 1o vi séng chuyén dyng, ti 1€ mol giita IPA
va MCA 1a 1:1. Thay ddi ti 1& mol 4 so vdi
MCA. Két qua dugc trinh bay trong Bang 7.
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Bang 7. Hiéu suit phan tng diéu ché cloroacetat isopropil theo ti 16 mol 4 va MCA

Hiéu suat
Thuc nghiém | MCA:4
(%)
1 1:0.1 37
2 1:0.2 79
3 1:0.3 62

Két qua cho thiy khi ting 4 hiéu suat phan
ung tang va dat cuc dai véi ti 1€ mol MCA:4 1a

1:0.2. Nhung khi tiép tuc ting 4 thi hi¢u suat

giam do 4 s& két hop v6i IPA lam mat hoat tinh
than hach cua IPA.

Y + H+ —_—

:QH
Phéan ung dugc thuc hién ¢ nhiing diéu kién
t6i uu da tim dugc & trén: thoi gian 10 phut,
nhiét d6 60 °C, kich hoat bing chiéu xa vi séng

cua 10 vi séng chuyén dung, ti 1¢ mol gilta

® OH,

MCA va 4 1a 1:0.2. Thay d6i ti 16 mol giita
MCA va IPA. Két qua dugc trinh bay trong
Bang 8.

Bang 8. Hi¢u sudt phan (g diéu ché cloroacetat isopropil theo ti 1& mol giita MCA va IPA

Thuc nghiém | MCA:IPA

Hiéu suat

(%)

1 1:1

79

1:1.2

80

1:1.3

86

1:1.4

76

1:15

53

N | B~ W[ N

1:2

45

Két qua cho thiy, khi ting IPA cin bang
phan @ng dich chuyén vé& phia tao ester nén
hiéu sut taing va dat cuc dai tai ti 1¢ mol
MCA:IPA la 1:1.3, tiép tyc ting IPA thi hiéu
sudt phan tng giam do IPA ting s& can tré su
tiép xic gitta MCA va 4.

Vay chon ti 1€ mol IPA: MCA: 4 1a 1.3:1:0.2,
nhiét d6 60 °C, thoi gian 10 phiit 1a diéu kién

t6i wu cua phan tmg. Hiéu suat dat duoc 12 86
%.
Kich hoat phén tmg bing cdc phwong phdp
khdc nhau

Thuc hién phan tng & didu kién t6i wu trén ti
1¢ mol IPA: MCA: 4 la 1.3:1:0.2, nhiét d6 60
°C, thoi gian 10 phiit. Thay ddi su kich hoat,
két qua duoc trinh bay trong Bang 9.
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Bang 9. Hiéu suit cloroacetat isopropil theo cdc phwong phép kich hoat khac nhau

Phuong phap

Hiéu suat

(%)

86

Thuc nghiém
1 Vi séng
2 Dun khuay tur

30

So sanh 2 phuong phép kich hoat:

- Pun khudy tir: phan tng ém diu, én dinh,
¢6 thé gin éng hoan luu tranh isopropanol that
thodt nhung thoi gian phan trng dai.

- Chiéu xa vi séng: hén hop phan tng duoc
lam néng mét cach truc tiép, nhanh chéng nén
dat hiéu suat t6i da trong thoi gian ngin. Tuy

nhién, do diéu kién hé théng 10 khong c6 éng

hoan luu nén IPA bj thit thodt trong qua trinh
phan &g 1am hiéu suit giam.
Hoat tinh ciia chit léng ion sau nhiéu lin tdi
st dung

Phén tng dugc tién hanh & diéu kién téi wu
nGi trén véi 4 duge thu hdi sau mdi phan img
va tdi st dung cho thuc nghiém tiép theo. Két

qua dugc trinh bay trong Bang 10.

Bing 10. Hiéu suét cloroacetat isopropil sau nhiéu 14n tai sir dung 4

Lan thu hdi

Hiéu suat

(%)

85

84

86

Thyc nghiém
1 1
2 2
3 3
4 4
5 5

84

83

Nhu vay, sau su ester hoa, chit 16ng ion cé
thé thu hdi va tdi sir dung nhiéu 14n ma hiéu

sudt cua phan tng khong thay ddi dang ké.

Ching to hoat tinh cta 4 khéng thay ddi nhiéu

sau nhiéu 14n tai sir dung.

So sdnh higu sudt phén iing trong diéu kién khong xiic tdc, xiic tdc 2 va 4

Bing 11. Hiéu suit cloroacetat isopropil trong diéu kién xiic tic khac nhau

Hiéu suat

(%)

3

30

Thuc nghiém | Xic tac
1 Khong
2 2
3 4

86

So sdnh vdi tdc gid trudc
Theo Dan Liu [7], cloroacetat isopropil dugc

didu ché bing su ester héa giita MCA va IPA,

xuc tic 4 voi ti 1&¢ mol MCA:IPA:4 1a 1:1:0.2,
kich hoat phan ung bing phuong phdp dun
khudy tir tai 60 °C trong 3 h. Hiéu suét la 94.5
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%. Nhu vay, kich hoat phan (g ester héa bang
phuong phap chiéu xa vi séng nhu ching toi da
thyc hién gidp rdt ngin thoi gian phin ung
nhung higu suat chwa cao do IPA bi that thoat
do diéu kién hé théng 1o.

Nhidu xidc tic da dugc thyc hién trén phan
ung ester hdéa nay nhu cic acid Lewis: FeCls,
PCl;, SnCly, cac mudi metansulfonat kém,
nhom, cerium, dodecil sulfat natrium [10] cho
hiéu suét rit cao (metansulfonat cerium hiéu
suat 98.6 %) nhung chat 1ong ion 4 van khing
dinh vi trf ciia né nhd mang nhitng wu diém
vuot troi: bén, khong bay hoi, khong dn mon,
phan ng ém dju, cho hiéu suit cao, d& dang
tach xtc téc ra khoi san pham sau phan tmg, c6
thé thu hdi va téi sir dung, ddc biét d& phan huy
khi thdi ra m6i truong. Tuy nhién, bén canh
nhirng vu diém d6, chat 1ong ion van c6 nhuoc
diém 1a do nhét cao, luong st dung nhidu va
gid thanh con cao.

Dinh danh sin phim

Co céu cua cloroacetat isopropil dugc xéc
dinh bing phwong phap sic ki khi ghép khoi
phd (GC-MS).

KET LUAN

Su khao st phan ung didu ché 2 dudi su
chiéu xa vi séng so sdnh v6i dun khudy tir dem
dén nhimng két qua: - Cong suat chiéu xa, thoi
gian, ti 16 mol 1:MCA anh huong ro rét dén
hiéu sudt phan tmg; - Kich hoat phan tng bing
phuong phdp chiéu xa vi séng rit ngin thoi
gian phan tng rat nhiéu so voi phuong phap
dun khudy tir ma hiéu sudt vin tuong duong.

Qui trinh diéu ché 4 tir 2 trong nghién ciru
nay don gian va kinh té vi xay ra tai nhiét do
phong, sir dung dung mdi nudc trong thoi gian
phan @ng ngén va hiéu suat cao.

Su khao sit phan ung ester héa gilra IPA va
MCA xiic tdc 4 cho thiy: - 4 1 xiic tic tt; -
Séan phim ester tao thanh khong tan trong 4 nén
dé dang tach ester ra khoéi xtc tic 4; - 4 c6 thé
thu hoi va tai sit dung nhiéu 1in ma khong mét

hoat tinh.
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PREPARATION OF [AcMI] HSO4 AND USING AS CATALYST FOR

ESTERIFICATION

Le Ngoc Ha Thu, Le Ngoc Thach
University of Science, VNU-HCM

ABSTRACTS: New Bronsted acidic ionic liquid, I-carboxymethyl-3-methylimidazolium
hydrogen sulfate [AcMIJHSO,, has two acidic sites -COOH and HSO,. It has been synthesized by three
steps. First, 1-carboxymethyl-3-methylimidazolium chloride [AcMI]Cl was prepared by alkylation of I-
methylimidazole with chloroacetic acid (molar ratio is 1.5:1) under microwave irradiation in 6 min (84
% isolated yield). Then, zwitter ion I-carboxylatmethyl-3-methylimidazolium was obtained by using
Ag,0 to remove ion chloride CI from [AcMI]CI. At last, concentrated sulfuric acid (98 %) was added
into zwitter ion to give I-carboxymethyl-3-methylimidazolium hydrogen sulfate (yield 96 %). This ionic
liquid used as a recyclabe catalyst for the esterification of isopropanol and chloroacetic acid. The
optimal reaction conditions were obtained as follows: isopropanol: chloroacetic acid:[AcMI]JHSO, are
1.3:1:0.2, reaction time for 10 min at 60 °C under microvave irradiation. The yield of isopropyl
chloroacetate was 86 %. This ionic liquid was removed from ester easily, recovered and recycled

without loss of activity.

Key words: 1-carboxymethyl-3-methylimidazolium hydrogen sulfate, microwave, esterification,

chloroacetic acid, isopropanol.
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