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NGHIEN CUU TONG HOP MOT SO CHAT LONG ION HO PYRIDINIU!

BULTHI LE THUY, PHAM TIEN DONG - D1 hoe M0 i chit 1
PHAM CONG NGOC - Eartham College, 801 National Rd W, Richmond, IN 47374 United

SUMNMARY:

INVESTIGATION ON SYNTHESIS OF SOME PYRIDINIUMANDAMMON LM
‘ BASED TONIC LIQUIDS
Inthispaper,twoionicliquidsn-tetradecyipyridiniumchloride (/¢ 4Py |Chandtrioctvlammoniumbydrogen

3 ISR I S L ‘ i -
chloride ([NOSSS]Cl) are synthesized and structurally characterized by methods of infraved, 'H-NMR
3N ¢ N " V190 v rvI it senman s e ) i ¥ 1 7] AP
and "C-NMR NMR nuclear magnetic resondaice and mass specira, he researcit resuirs snow inai ine
cationic structure. reaction conditions such as temperature, time, and mol:

s
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affect on the synthesis efficiency of ionic liquids. Pyridinium ionic liquids is less bulky structures and
therefore, has higher performance than the ammonium ionic liguid

keywords: lonic liquid, synthetic | pyridinium, ammonium.

1. GIOT THIEU

Do cac chat [ong ion o nhiéu tinh chat dac biét nhu: ap
suat hdi bao hoa rét thap, d6 dan nhiét, dién cao, kha nang
hoa tan nhiéu chat khac nhau, ¢ kha nang diéu chinh cac
tinh chat nhu: tinh acid, tinh tan[1-3) bang cach thay doi
cdu fruc cation va anion nén tng dyng cua chang trong
cac linh vuc ngay cang tang[4-10]. Viéc thay doi cau tric
hodc chiéu dai cua chudi carbon cua cation hodc anion
déu dan dén su tao thanh cac chat long ion mdi ca tinh
chat vat ly va hoa hoc khac nhau. Vi vdy chat long ion
dude xem nhu la dung moi hodc chat xuc tac co thé dap

ing yéu cdu cho ting mue dich cu thé. MOL 0 chat chat
long thude ho imidazolium, pyridinium va ammolnium da
dude sU dung cho nhiéu tng dung; dung moi, xuc tac,
dong xuc tac cho nhiéu phan tng va qua trinh khac nhau
vdi hiéu sudt cao. Tuy nhién, viéc dung chung trong trong
c6ng nghiép con nhiéu han ché do chung co gia thanh kha
cao nén viéc nghién cliu tng hgp chang d diéu kién dan
gian cdn dugc quan tam. Nghién ciu nay thuc hién tong
hgp 2 chat l6ng fon dang pyridinium va ammoinium.

1. THUC NGHIEM

1. Hba chit:

Trioctylammine (99%), pyridine (99%),
1-chlorotetradecane (99,5%) mua cua hang Merck,
diethyl ether (99%), hydrochloric acid (36-38%) mua cua
cong ty Guangdong.

2. Téng hop chat ion

n-tetradecylpyridinium chloride

Cho 3,95g (0,05mol) pyridine va 11,620g (0,05mol)

1-chlorotetradecane vao binh cdu 2 c6, Iap nhiét ké va
sinh han héi luu. Gia nhiét hon hdp @ 90°C trong ndi cach
thily trong 120 gid dén khi cht 16ng sét lai c6 mau nau
anh vang. Rifa san phdm béng diethyl ether nhiéu lan, loc

long

__Héa hoc & Ung dung
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thu dugc 14,6409 chat rin mau vang nau san phdm mau
vang nau, dang ran.

2.1.Tonghgpchatlongiontrioctylammoniumhydrogen
chloride

Cho 0,707g (0,002 mol) trioctylamine va 2,401g dung
dich acid HCI 36,5% (0,024mol) vao binh cdu, vdi ti 1& mol
cla trioctylamin: acid HCI 36,5% 1a 1:1,2. Lap hé théng
ong sinh han nhu thi nghiém trén va thyc hign phan tng
G 50°C voi thoi gian la 2 gi. San phdm thu duge bang

phudng phap két tinh lai trong diethy! ether lanh. San phdm
c6 mau trang dang sap.

2.2. Phudng phap dac trung san phdm

Phudng phap phé hdng ngoal st dung dé xac dinh cac
dao dong dac trung cua cdc chat long lon dudc thyc hign

b m
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trén may IR Tensor 37 - Bruker - Germany tai Vién Cong
ngh¢ Hoa hoc, Vién Han [am Khoa hoc va Cong nghe Viét
Nam. Cau truc cua cdc chat 1ong ion dudc dac trung bdi
pho cong hudng tu hat nhan 1H-NMR and 13C-NMR suf
dung may Bruker AMO FT-NMR Spectrometer (0 500MHz

cho phé proton va d 125MHz cho phd 13C) trong dung
moi CDCI3 va phd khdi vdi ky thudt ion hoa (MS-ES))
rén hé théng khoi phd phan giai cao 6500 series O-TOF
(Agilent), tai Phong Phan tich trung tam Trudng Dai hoc
Khoa hoc T nhién thanh phd HO Chi Minh.

I11. KET QUA VA THAO LUAN

1. Két qua dic trung ciu tric cic chiit
long ion

Viéc xac dinh cdu triic cua cac san phdm dya vao pho
FT-IR, HRMSA (ESI) va NMR, cac chat [ong ion dugc tong
hdp 6 cdc diéu kign toi Uu da tim dudc d trén va cac san
pham dudc r_]o pho FT-IR, HRMS (ESI) va 1H NMR, 13C
NMR, két qua dugc trinh bay 6 Bang 1 va 2.
_ Tién hanh thi nghiém vai diéu kién phu hdp cla phan
ing nhu trén, thu dudc san pham chat ran c6 mau nau. Ket
gua pho héng ngoai, pho HRMS (ESI), 'H-NMR, "*C-NMR,
dudc trinh bay d Bang 1.

Bang 1: Két qua do pho FT-IR, phd HRMS, NMR cia [C, Py]CI
DU liéu phd "H-NMR

rzgg:)s F?“;;'ﬁ‘?;g‘i) (500 MHz, J(Hz), CDCL,);
13C-NMR (125 MHz, CDC,)
m/z; [M cm™: 3379, |'H NMR 4(ppm): 6 = 0,82 (t, J
-ClJt = | 3145, 2914, | = 6 Hz, 3H, C'*'H,), 1,39 - 1,08
276,2707 | 2850, 1640, | (m, 20H, (C*H,- C*H,)), 1,98 (t,
1486, 818, |J = 6,5Hz, 2H, C*H,), 3,41 (d,/ =
(ly thuyét: | 717,603 |27, 2H, C?H,), 4,93 (t. 1 = 6,5 Hz,
276,2686) 2H,C'H,), 814 (t.J = 6,5 Hz, 2H,

(C*H, C°H)), 8,50 (t, s = 7,5 Hz,
1H, C*H), 9,46 (d, J = 6 Hz, 2H,
(C?H, C*H)).

3¢ NMR &(ppm): 6 = 14,93 (1C,
c'), 22,96 (1C, C'*), 29,96 -
26,42 (9C, (C*-C'?)), 32,20 (1C,
%), 32,30 (1C, C?), 62,41 (1C,
C"), 128,83 (1C, C*); 145,42 (2C,
(C3, %)), 145,59 (2C, (C?, C?)).

Khdi phd khoi HRMS (ESI) peak cho mdi ion phan tif
m/z: [M - CIJ* = 276,2707 dugc so voi m/z: [M - CI]*
— 276,2686 (ly thuyét), tuong tng vdi cong thifc ion
[C,,H,N]* vay cong thic phan td clia mau tong hdp
[CL.PYICI[a C,H,NCI |

ya vao cac ket qua phd thu dudc va tai liéu tham khao
[11] két luan rang mau [C ,H,,NCI c6 cau tric nhu sau:

2005
3 N
[ ) 14
4 cl

Tetradecylpyridinium chloride

Bang 2: K&t qua do phd FT-IR, HRMS, NMR cuz HOZ02IC)
DU liéu | DA ligu phd 'H-NMR (500 MHz
ph6 FT-IR | J(Hz), COCL,); *C-NMR (125 IHz,
y(cm?) | CDCl) L
- | 'H NMR &(ppm): 6 = 0,85 (m 9H,
(C*H,, C*H, C*'H,)), 1,24-1,30 (m,
30H, (C°H,- C’H, C°H,- C'H,
C*H, - C"'H,)), 1,76 (s, BH, (C*H,
C?H, C*'H,)), 2,94 (m, 6H, (C'H, .
C'H, C"H,)), 11,94 (s, 1H, NH)
3¢ NMR d(ppm): 6 = 14,10 (3C,
(C?, C¥, C*)), 22,63 (3 C); 23,24 (3
C), 26,96 (3 C), 29,05 (3 C), 29,11
(3 C), 31,73 (3C, (C? C?, C?)), |
52,42 (3C, (C', C", C")).

HRMS
(ESI)

m/z: [M
-Cl)t =
354,4108
(Iy thuyét:
354,4094)

Ch o O L P &
combhmMNUOO R L

N = — < NN MNMNWO

no
BEOWRNON®O &g

Khoi phd khoi HRMS (ESI) peak cho mai ion phan tu
m/z; [M - CIJ* = 354,4108 dudc so véi m/z: [M - CIJ"
= 354,4094 (ly thuyét), tudng tng vdi cong thic ion
[C,.H,N]* vay cong thic phan tl cia mau tong hdp
[N0888]Cl 1a C, H.,NCI.

24" '52

TU két qua phan tich d trén két luan rang C,,H, NCI co

cdu tric nhu sau:

'_/_/_/7
H‘@ A

N CI

et e

Trioctylammonium hydrogen chloride

2. Khdo sit anh hudng cia mét s6 yéu 0
dén hiéu suat tong hop chat long ion -

2.1. Anh hudng cta thai gian phan dng

DE nghién cuu anh hudng cta thai gian dén hiéu sudt
tong hop hai chét long ion [C,,Py]CI va [NO88S]CI, céc
thi nghiém dudc thuc hién & nhiét do 100 °C va ti Ié mol
C,H,,CI/Py = 1,2 d céc khoang thdi gian khac nhau, két
qua dudc trinh bay trong Béng 3.
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Két qua cho thay hiéu sudt phan ung 1ang nhanh
24.5% @6n 86.3% khi thai gian tang 1 120 gio dén 144
gid. néu biép tuc keo dai thoi gian phan ung dén 156 Qio
thi hiéu suat thay d0i khong dang ké, do do, thoi gian phan
Ung 1& 144 gi0 duoc chon cho cac thi nghiem tiép theo. So
£ 0 [C_PVICI thi phan ung tong hap INOBBRIC! xdy ra Kha
| nhanh, vi day la phan ung trung hoa gidla mot base hitu ca
(c'lH,_LCI va mot acid vo cd manh. Sau 2 gid, hiéu suat
phan ung dat 82,7% va gill on dinh
! 2.2. Khao sat anh hudng cia nhigt do

DE khao sat anh hudng cua nhiét do dén qua trinh phan
Ung. day thi nghiém tdng hap [C, PyIC! dude thyc hién &
144 id va ti 18 mol C, H, CUPy = 1 con day thi nghiém
t&ng hop [C, Py]Cl dugc thyuc hign d cung thdi gian 12 2 gid
va i le mol cac chat tham gia phén ung Ia HCV(C,H, ).N =
1,2, 0 nhiét d khac nhau két qua dudc trinh bay ¢ Hinh 1.

T T W

a Lika

-
" e
-
7 = f
= s
£l j
e .
| = M B M o »
| Nhcr 4o (°C)

o [C14Py)C1—8— [NHKSKC|

Hinh 1. Anh hudng cda nhiét do dén hiéu suat tng hop
[C, PyICI (ti Ié mol C,H,.CUPy = 1,2; 144 gid) va [NOBBB|CI
(ti 1e mol HCI/(C,H,,),N = 1,2; 50°C)
~ Hiéu sudt phan (ng tong hop [C,Py]CI tang khi ting
~ nhiét d9, cy thé & nhiét do 80°C hiéu sudt chi dat khoang
- 19% nhung tang nhanh dén 86,3% d 100°C. Nhu vay néu
~ ¢6 dinh s6 mol cac chat tham gia phan Ung va thdi gian
> hién phén Ung la 132 gid, két qua thuc nghiém cho
@ nhiét do 100°C phan (ng dat hiéu sut Ia 86,3% va
thuc hién phan dng & 110°C, hiéu sudt thay ddi khdng
ké vi vay chon nhiét do 100°C dé thuc hign cac phan

‘ hg:& Ung dung
02 (61)) 62022

\ (G, PYIC! va [NOBBRICI (11 18 me
F I n-tetradecyipyrinium ¢ hiorde
Thli gian (i) 120 132 144

Jian 4

1]

a6 29 A5 97

Py|CI v S0°C ol [NOSAB|I

trocthtammonium hydrogan chioride
156 | 15

77 45 76 42 82 67 82 64

Hiéu sudt phan dng tng hop (NOBBBICI tang tu 46.7%
a6n 82.7% khi nhiét 46 1ang 1l 30°C 16 50°C va thay 46
khong dang ké 0 nhiét 40 B0°C. So voi cac chat long on
khac, nhiét d6 thuc hién phan ung cing kha thap do phan
ung trung hoa dé xay ra. Nhu vay néu cd dinh s6 mol cac

A mia = M mine Mhile hidn nhan i(inn 13
TGN T A0 SERR B R TRy e

rhAl ik bhAm il oA W
Liial uiain yia pnan uiiy va umiun yrar vt

2 0i0, két qua thyc nghiém cho thdy d nhiét d6 507 C phan
ung dat hiéu sudt cao nhdt

2.3. Khao sat anh hudng cia ti Ié mol chat phan ung
dén hiéu sudt tong hop

Day thi nghiém dudc thuc hién @ cung didu kién thai
gian 144 gig, 100°C vai [C H Cll va 2 g 95°C vl
[NO888]CI ti 1é mol cac chdt phan ung khac nhau, k&t qua
dugc trinh bay @ Hinh 2.

[T

¥

Hidu sudi (*»)
'

' Ti tc.md
= [CTAPY JU) = [NHSSS T
Hinh 2. Khao sat anh hudng ti 18 mol dén phan ung 1iag nep
cac IL (thoi gian 1 144 gio, 100°C vai [C H_C1)
va 2 gid, 95°C voi [N088S)C!

Cac két qua thu dudc cho thy hiéu sudt phan ung tang
tir 81,16% dén 86,29% khi i 16 mol (C, H..CI]:[Pyridine]
tang tu 1 dén 1,2 va khong thay ddi nhigu khi tang ti ¢
mol 1én 1,3 va 1,4. Nhu vdy, diéu kién phu hgp cua phan
Ung la ti 1§ mol [C, H,Cl):[Pyridine] = 1,2; thai gian phan
Ung 144 gid va phan ung thyc hign 0 100°C. Phan ung
thu dugc san pham vai higu sudt A 86,3%. Vai [NOSSS]
Cl, khi ti 1§ ([HCI/[(CH,),N] 14 1:2 higu sudt phan ung 1
B2,7% va khi tang ti I¢ [HCI)/[(C,H,,).N] 18n 1.3 hay 1.4
thi higu sudt tang khong dang k. Vay didu kin toi uu hoa
clla phan ung 1a 1§ (HCIY/((C,H, ),N] = 1,2, thdi gian phan
Ung 2 gid va phan ung thyc hign d 50°C, higu sudt phan

ung 1a 82,67%.
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TU cac ket qua trén, diéu kién phu hdp cho cac phan
unQ tong hdp cac chat long ion [C, H.,Cl] va [N08BS|CI
va higu sudt cua ting phan ung dude trinh bay ¢ Bang 4

Bang 4: Diéu kién phu hop trong ving khio sal

Didy kién el Miutdnghop
(C,.PyICI [N0888|CI
Thai gian (gid) 144 g
NNt 00 (1C) 100 50
Ti 1§ mol 1,21,0 1,2:1,0
Hiéu sudt (%) 86,3 82,7
IV. KET LUAN

Hai chat long ion [C, H,.Cl] va [N0888]CI co the tdng
hdp dudc bang phudng phap dan gian vai higu suat cao.
San pham [N0888]C! dudc tong hgp tif amin bac ba co
tinh base vai acid HCI, vi vdy phan Ung xay ra nhanh
han va thuc hién @ nhiét do thap hon nhiéu so vi nhém
imidazolium va pyridinium, Tuy nhién, do nguyén t N
trung tdm cua chat tham gia phan ting bi anh hudng cua 3
nhom alkyl dai —C_H,. nén phan Ung nay kéo dai 2 gid va
hiéu sudt dat 82,7%. Néu so sanh vdi cac phan tng tong
hdp cac chat long ion con lai khac thi thai gian thuc hién
phan (ng nay nhanh gap nhiéu In (36-72 Ian).
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