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Table 1 ~ Model parameters for pure materials
Materials m 100/nm ek '/K &*k™'/K K*P
Methanol 3.190 2.515 173.3 2033 0. 2256
Ethanol 2.712  3.021 187. 4 2569 0.0471
Propanol  4.978  2.692 192.9 1419 0. 1231
Butanol 5.215 2.845 199. 1 1428 0. 1221
DMF 2.441  3.560 354. 1 2215 0. 000151
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Table 2 Results of correlation for acohol + DMF
systems at 298. 15 K

Systems Sal a2 8n ds/8(%)
Methanol + DMF 4. 828 4.078 5. 858 1. 01
Ethanol + DMF 5. 454 4. 429 2. 669 0.83
Propanol + DMF 5.372 4.318 5.189 0.74
Butanol + DMF 5. 568 4. 340 4. 496 0. 74
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Table 3 Results of correlation for propanol + DMF and
butanol + DMF systems at different temperatures
T/K Sl B2 On d6/8(% )
propanol + DMF
298. 15 5.372 4.318 5. 189 0. 74
303. 15 5.337 4. 271 5. 057 0.77
308. 15 5.325 4.233 4.878 0. 69
313.15 5.297 4. 194 4.723 0. 68
butanol + DMF
298. 15 5. 568 4. 340 4. 496 0.74
303. 15 5. 500 4. 295 4. 453 0. 66
308. 15 5. 503 4.261 4. 255 0. 64
313.15 5.476 4. 221 4. 119 0. 64
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Fig. 1

chemical shift of OH for methanol + hexane
system'®®! vs molar fraction of alcohol at
298.15K

The symbols are experimental points; the lines are calculated
results. 1)Ethanol + DMF, 2)Methanol + DMF,

3)Methanol + hexane'*”!
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Fig. 2

'H chemical shift of OH vs molar fraction of alcohol for propanol + DMF system (a) and

butanol + DMF system (b) at different temperatures
The symbols are experimental points; The lines are calculated results. 1)298. 15 K, 2)303. 15 K, 3)308. 15K, 4)313.15 K
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situations for methanol + DMF system and
molar fraction of associated OH for methanol +
hexane system vs mole fraction of methanol at
298.15 K
xa1: molar fraction of self-associated OH for methanol + DMF
system; x.: molar fraction of crossing-associated OH for
methanol + DMF system; x,: molar fraction of non-associated
OH for methanol + DMF system; x.: molar fraction of associ-

ated OH for methanol + hexane system.
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Correlation of '"H NMR for Alcohol + DMF Systems Based on SAFT*

Xu Bo Li Hao-Ran Wang Cong-Min Han Shi-Jun
( Department of Chemistry, Zhejiang University, Hangzhou — 310027)

Abstract Various chemical association models have been developed to fit the NMR chemical shift data of
mixtures. However, pure chemical models retain the primary disadvantage of multiple adjustable parameters which
must be obtained especially for systems with a large number of different aggregates formed. A novel associated
model based on statistic associating fluid theory (SAFT) , which has less parameters, is proposed for correlating
NMR chemical shift data for mixtures. The root mean square deviations (RMSD) of correlation for alcohol + N, N-
dimethylformamide (DMF) systems are less than 1. 01% . Furthermore, the difference of 8 — x curve trend be-
tween methanol + DMF system and methanol + hexane system is discussed. The crossing-association between alco-

hol and DMF which is stronger than self-association of alcohols is regarded as the main reason of such difference.

Keywords:  Statistic associating fluid theory (SAFT),  Associated model, ~NMR, Chemical shift,
Alcohol, N, N-dimethylformamide (DMF)
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