BmoR e ¥ ¥ R
Journal of Fuel Chemistry and Technology

Vol. 42 No. 4
Apr. 2014

EEVEC N
2014 4F4 A

XEHRS: 0253-2409(2014)04-0501-06
IheE L B FRiEEd &R B 4G5 HE — Bk
EHR, R R, AR, HEE, E3AM, HEME

CHM R A T2EBE, T &M 213164)

# E. SRR B TR [ Hnmp ] HSO, . [ Hnmp ] H, PO, . [ Hnmp | PTSA F1[ PyN( CH, ),SO,H]HSO, ff{k = 5% H [ Fl
P B4 A ) - R 4B W Bk (PODEn, n > 1) W RN HEAT THIFSE , 588 T AL F 2 R EC b | T80 R s 8 888 o 52 7 375 42 119 72
M, S5 R, B T WO Y Ak T M 5 L MR PR A X, [ PyN (CH, ),SO,H ] HSO, H A & & iy i fb 76 M5 24
[PyN(CH,),SO,H]HSO, &N 2.0% HEEM = RKHERENYEPREE N 2.0 KAV IRE 110 C W 77 2.0 MPa b i
] 6 h i, = 5 A5 L % Fl PODE, _ TR EEIE S 51 97. 69% F1 32.54% , LW Z5 35 ,[ PyN(CH, ) ,SO,HHSO, 5/=4)
CINSEIE o AT

KRR B TR, =R, WEE, RYEmE R

hESES. TQ519  XHEHFIRAG: A

Synthesis of poly( oxymethylene) dimethy
ethers catalyzed by acidic functionalized ionic liquids

LI Wei-min, ZHAO Qiang, ZUO Tong-mei, WEI Guo-hui, LU Zhao-yang, PU Guo-jia
(School of Petro Chemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Poly ( oxymethylene ) dimethyl ethers (PODEn, n > 1) were synthesized by the condensation of
trioxymethylene ( TR) and methanol ( MeOH ) over the functionalized ionic liquids like [ Hnmp ] HSO,,
[Hnmp | H,PO,, [ Hnmp ] PTSA and [ PyN (CH, ),SO,H ] HSO,; the effects of the catalyst amount, raw
materials ratio, temperature, pressure and time on the reaction behaviors were investigated. The results showed
that the catalytic activity of ionic liquid is related to its acidity. [ PyN(CH,),SO,H]HSO, exhibits the highest
catalytic activity; under the optimum reaction conditions, i. e. [ PyN(CH,),SO,H]HSO, amount of 2. 0% ,
molar ratio of MeOH to TR of 2.0, 110 C, 2.0 MPa and reaction time of 6 h, the conversion of TR and

selectivity to PODE,_; reach 97.69% and 32.54%

respectively. Moreover, the ionic liquid [ PyN

(CH,),SO,H]HSO, can be spontaneously separated from product phase after the reaction.
Key words . ionic liquid; trioxymethylene; methanol; poly( oxymethylene) dimethy ethers
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Figure 1  Structure diagram of acidic ionic liquid
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Table 1 Acidity of ionic liquids of diffferent concentrations
PH value
c¢/(mol - L)
[ Hnmp |HSO, [ Hnmp ] H, PO, [ Hnmp ] PTSA [ PyN(CH, ),SO,H]HSO,
0.1 1.55 1.90 1.71 1.57
0.2 1.36 1.81 1.45 1.37
0.3 1.23 1.76 1.30 1.23
0.4 1.16 1.69 1.24 1.16
0.5 1.08 1.65 1.16 1.03
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Table 2 TG analysis of various ionic liquids

Tonic liquid [ Hnmp JHSO,

[ Hnmp JH, PO,

[ Hnmp ] PTSA [ PyN(CH,),SO,H]HSO,

DTG,, /t T 275.9 257.5

300.6 340.9
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Table 3  Catalytic activities of various ionic liquids

ITonic liquid

Conversion x /%

Selectivity s /%

[ Hnmp | HSO, 95. 84 25.31
[ Hnmp ] H, PO, 57.65 0.14
[ Hnmp ] PTSA 94.42 21.49
[ PyN(CH, ),SO,H]HSO, 97.69 32.54

reaction conditions: n(TR) / n(MeOH) = 1.0:2.0, 110 C, 6 h, 2.0 MPa, catalyst amount of 2.0%
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Figure 2  Effect of the amount of catalyst on reaction
reaction conditions: n(TR) /
n(MeOH) =1.0 ; 2.0, 110 C, 6 h, 2.0 MPa
W : conversion; V. selectivity
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Figure 3  Effect of material mass ratio on reaction
reaction conditions: 110 C, 6 h,
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M : conversion; V. selectivity
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Figure 4 Effect of temperature on reaction
:n(TR) / n(MeOH) =

1.0 :2.0, 6 h, 2.0 MPa, catalyst amount of 2. 0%

W : conversion; V: selectivity
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Figure 5 Effect of time on reaction
reaction conditions: n( TR) / n(MeOH) =
1.0 : 2.0, 110 C, 2.0 MPa, catalyst amount of 2.0%
MW : conversion; V. selectivity
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Figure 6 Effect of pressure on reaction
reaction conditions: n( TR) / n(MeOH) =
1.0:2.0, 110 C, 6 h, catalyst amount of 2. 0%
W : conversion; V. selectivity
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