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WE  7£298. 15 K FAIFHERFSEEMBAETTNE T — R 56 SRR 1-T5-3-F IERRms 5 2R
([C,mim] [ Ala]) BSF IR M (IL) AR BEAR 5 0 BE IRV f ks . {85 Bh Debye-Hiickel B BRI, FHAMEETIZE TR
[ &5 7K (4 [ Cymim ] [ Ala ] RE S POBRUERE SR VARG [ A, (we) ], BEAE A& K &8 i3, A HY (we) (4
AXHE NRE, B A (we) XS KBVEESEAR G LR, HAMEE A B (pure TL) = - 60. 74 k]/mol, A&
YESRAE K[ Cymim ] [ Ala JARAEBE IR B4 A S0, R RS 25 el R T E 7 [ Cymim ] [ Ala ] AOHBAKE
e, THEAS BN HARAE B R A S A HY = ( -675 2 11) kJ/mol.
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Tao 25 1 Fukumoto 2513 4 B0 T 2 B R B TR (AAIL) . XA ES IR IR LA 48m AT it & )
AEJ), BEREIAH DNA | LF4ER M EHoKAEY), ATLMEN TR IR AL D Re R B, 78 2R fr Bl i
FEMBE S T A T IZ R, BT AAIL REAS B A W RE AR, T — AR P58 A0 A B R B i
B WA, 23T AT e

YHTE IR RIS SR e 28 IR G R B, AR R GE M 8 ) Sk A P
J Rl 22— AR MERR 25 25 FWUA TP i 2 Bk, FRRIJE A BKBE S AAIL TR R, it /K I AF7EXT H A
PSP BRI . ARk, A e B 1 IR A 1 S5 A RPE BT ¢ 3R 2 1 — A%
PRIV FSE STURE)  A BU JeAG 30 A2 PSR T S M B, A SCHE 298. 15 K, A
THIRPRBEA AR T, BF9E TR S /KB [ Cymim ] [ Ala] BEJRIEMRIN(AH,,) BIRZIR , I ELF FIAS 2%
SRR TN E 1 [ Cymim ] [ Ala ] BEJRBABERS , THAAS ) 1 bR HEEE R A Biiks

1 SEIGESY

1.1 & A

SEH T R BB K. KC R (ALt A RAF) , EHIHT T 160 CF T4 2 1H
. SRR (THAM, AR A R Rk O o de, PRgatinling ) , 2R H R vl ) (A
FRAEEGR T, R AN ) AT T, V- SRR SO Ak T ) ZEAUART T el R 2 R i R vh
[y, CIER TR TR (R0 ) FIAIE T %t (s ARG ik i A R A |)) #95 ALR. 90
R, ZREEE TR &, JOKFEE . NaOH MR R (E 254 H L= A RA R ) AL R. %
R, INERRE 2 WESS 4. 717 BIBIES 7S i (15 24 5 B il R A IR /1), T T
PG, 25 R (RS AT BRA =) K i s T, & TR T a8 b e .
1.2 SEBREF&RME[C,mim] [ Ala]B)F&

[ C,mim | [ CLTFERESCHR[ 11 T A9 74 . 5[ C,mim | [ C1] K VAR ZE 100 cm 254 OH AU E T
AN A ASHAE. K HE B Y [ Cymim | [ OH ] 7K ¥ WG T A 21 BE R HURE Ao 12 19 T R /K VS

Wk H . 2008-08-25.
FEETH . EK A RR2EES (S . 20773056 ) AL T8 #H T34 (HEHESS . 20063059, 20063060) #EH.
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FEBE N 24 h 5, BEFEZE RIS 0K, fESREUEHE NI ATOK B B SR AR, BRIk
RN R , e 78 R IR 2RI B T AEH [ Comim] [ Ala], T80 CHEZ T2 d. H Karl
Fischer J51% (ZSD-2 4 [ gl it AK A3 i 2 430) M2 % 7K 3t (w, ) 4 0. 841% . 7E[ C,mim | [ Ala] 25+ A
9 "H NMR S &, BRI KoM R e 22 i 3R, t DSC & aT L, [ Cymim ] [ Ala] FIH
T AAILs —REIERE ), R B ALEEASIRIE (T,) ( -57.55 °C). M TG i Al WA AE 210 °C ST
TR IR i
1.3 ABANNE

FESCHR[ 12,13 /)5 ik A AT 4L e T 5L AT 18 R R 5% A V5 A B 0, AR T, A T %) R 25 000 2 A 3 h
+0.001 K. fb2Fpra e A g o+ nl SEM AR B 0 A T AR SCHk[ 14,15 135 B B8O A [R] 1
PRI ABRE Y T S (KCL) A= FH LA L F e ( THAM) XA T HEf TR . 7F 298. 15 K Rl
THAM 7E 0. 1000 mol/L. HCI 7K ¥ ¥ H i1 BE R i A A H, = (= 2.976 x 10" £25) J/mol, 5 3CHR
AH, =(-2.9766 x10* +32) J/mol ML, TESLIGIRZETEBIAN—EC ™ . FEFIBEIR B R KCl A BE/R
IR A H = (1.752 x 10" £26) J/mol, 53CHR A H, = (17536.0 £9.0) J/mol —5"'. HlkrE 5 K
P4 BN E T 4 FORE S KB 9] C,mim ] [ Ala ] RESHTE 298. 15 K T AS [ ¥ 114 B8 SR 5 A 3.
1.4 BRIBEHRANE

FHA IR 2 HWR-15 AME R XA R F bR, SC8 ik A 3R 5 Sk [ 16,17 1A TR,
BRBS N IR R TR 298. 15 K, WIHR%UE R 3.0 MPa. iR BEAS TF J2 i 5 i AL A Zh 52 il 37l
KRR IR A E() - g DR TFRITE,

AE = (HxAT -Q)/W = (H x AT =5.983V )/W (1)

Arf, AT BAIE G PR E TR, 5. 983 &40 Y FH#E 1 mL 0. 1000 mol/L NaOH ¥V [ M It 7= A 1)
PAE (T - em ), VRAISINEIEFE 0. 1000 mol/L NaOH WK BIAKRFH (em®), W BREM B (o).
AR PR RE Y M H = (14.26 £0.03) kI/K. FlA5E i BN % A s i 1 28 e e A
WA [ Cymim | [ Ala ] UTHZBRGEA. 25 BEBEIR BRI T-H4(E R (19. 86 0. 02) k)/g.

2 RS

2.1 AREEKE[C,mim][Ala] R ERBRIE
TE298. 15 K T, FIFIE IR I EE U e e i #0110 2 B AN [R] 35 7K d: [ Cmim ] [ Ala ] #F & 10 BE IR W5 fid
PG A H, (we) ST TP WFR T Al WSS B R e, Bl B AT 5 K RO BE N, AL
IV
Table 1 Values of A H,_ (wc) of [C,mim][ Ala] with known additional mass fractions of

water(w, ), and with different molalities(m )

AH, (we)/ AH, (we)/
10°w,  m/(mol - kg™!) Y/(kJ - mol™t) || 10%w,  m/(mol - kg™!) Y/(KkJ - mol 1)
(kJ - mol 1) (kJ « mol ™)
8.41 0.0193 -55.45 -55.54 50.3 0.0214 -49.80 -50.07
0. 0264 -54.04 -54.34 0. 0289 —47.42 -47.73
0. 0358 -51.72 -52.06 0.0331 -45.77 -46.10
0. 0368 -50. 88 -51.22 0. 0407 -45.07 -45.43
0. 0450 -49.93 -50.39 0. 0448 -43.12 —43.49
4.5 0.0179 -53.70 -53.95 64.4 0. 0287 -45.69 ~46.00
0.0233 -51.54 -52.50 0. 0341 -43.84 —44.17
0.0318 ~50.00 -50. 54 0.0399 -43.06 —43.42
0. 0328 -49.42 -49.74 0. 0460 -41.19 -41.57
0.0416 -48.25 - 48.61 0.0518 -39.67 -40.07

2.2 BKENERBEREZNT
HRHE Archer 55" 1771k, {5 B Debye-Hiickel A% MR, T 45 31 AN [ 15 7K 5 A o B8 2R W A
AH (we) I TAETT R



1212 BEFREALFEFR Vol. 30

Y = AH_ — (Ay/b) In(1 +b1"%) = AH*(we) + Bm (2)
Ko, m AR EERUREE, 1 MBS T5RE, b AHEL, BUH 1.2, A, 4 Debye-Hiickel %5 2%, HAHEFH 3C
MK[19], B &K w L, Y i SCi B A B B AMfE R DL Y (E (B0 F 38 1) X BER MR IE m AR
K, BEHLCRE ), HEEMERRN R A H? (we) Tl B, HEUEFHLA A C R EL - 194

2 .
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Fig.1 Plot of Y against m at various mass fraction of Fig.2 Plot of — A, H*(we) vs. w,
SO m
water in [ C;mim][Ala] (w,) Fitting equation: A H% (we) = —60.74 +115. 1w, ,

W 10%w, =8.41; ® 10%w, =24.5; A 10°w, =50.3; the correlation coefficients; r >0.99,
v 10%w, =64. 4. standard deviation: S =0. 38 kJ/mol.
Table 2 Values of standard molar solution enthalpy of [ C,mim ][ Ala] containing

various mass fraction of water at 298. 15 K

103w, A HZ (we)/ (k] + mol 1) B r 1032w, A HZ (we)/ (k] + mol 1) B r
8.41 -59. 69 213.76 0.99 50.3 -55.38 260. 91 0.98
24.5 -57.89 231.38 0.99 64.4 -53.02 248. 81 0.99

M2 0L, BEE K S BRI, A H ) (we) BIZEXHME T RE, B A H,) (we) X &K w, FEEITTEL

BRI EL WK 2), T 8T R
AHY(we) = AH? (pure IL) + yw, (3)

AXh, AH, (pure IL) AT DAFAFESEA S 7K B T URMAAR I ZR VA UG SEARL, v SWRon il /K i Y 22
Erw . MWELRERIESER A H_* (pure IL) = —60. 74 kJ/mol, FHFEZ%k r 0. 99.
2.3 [C,mim][ Ala] B4Rt BE/RBRKRNE

FBRA RS, [ Cymim ][ Ala ] BREEIRAGIN 2 45 55 36 3.

Table 3 Values of combustion energies of samples [ C,mim ][ Ala] at 298.15 K~

No. W, /g Wy/g Q1 AT/K ~AE /(K -g7') —AE/(K g™t -AE/(K-gT")
1 0.5338 0.0828 106. 40 1.220 28.04 29.31 —
2 0. 5030 0. 0884 78.87 1.162 27.89 29.30 —
3 0. 5268 0. 0809 99. 30 1.201 28.03 29.28 29.27 £0.05
4 0. 4506 0. 0830 44.35 1. 044 27.81 29.28 —
5 0.5286 0. 0851 101. 60 1.207 27.88 29.17 —
6 0. 4959 0. 0881 53.32 1. 144 27.85 29. 26 —
# W, is sample mass, W, is mass of the capsule, @ is the value of nitric acid correction, — A_E; is the combution heat of (W; + W,),
- A_E, is the combution heat of W, —A_E is the mean combution heat of sample.

FRUERE IR BREEIE A H® J21E 101. 325 kPa F[ C,mim | [ Ala | FHARSRES R 0 %575

[C,mim][Ala](C, H,N,0,, 1) +15.250,(g) — 10.5H,0(1) + 11C0O,(g) + 1.5N,(g) (4)

AH® = MAE + AnRT (5)

An = nh()i%) - n, (L)) (6)

K, AE HTEZIREERE, n, W RSEEIREL, An =) 5ROV RSB REZ 2%, R ASIREE R T8,

M ONPEE/R . $%2C(5) THEAFEI[ Comim | [ Ala ] FBRUEEE /RIRSERS A HY (6654 £11) kJ/mol. H
BRI BRI EE R AR S AHL
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Afo“L) = ZVBAanJ:L<B) - A[;H.f (7)
K, v MLAHT (B) 435 B BT i RECRIBRHERE SR AE kS, A HY (CO,, g) =(-393.5 =

0.13) kJ/mol, AH*(H,0, 1) = (-285.83 £0.04) kJ/mol. 1432 C,mim ] [ Ala ] #h5HEEE /K A= i

m

15 AH® F(-675 £11) kJ/mol.
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Studies on the Thermo-Chemical Properties of Ionic
Liquid Based on Alanine[ C,mim | [ Ala |

TONG Jing', SUN Ying-Chun®, FANG Da-Wei', YANG Jia-Zhen'"
(1. Key Laboratory of Green Synthesis and Preparative Chemistry of Materials, Liaoning University, Shenyang 110036, China;
2. School of Petrochemical Engineering, Shenyang University of Technology, Liaoyang 111003, China)

Abstract The enthalpies of solution of the ionic liquid (IL) based on alanine 1-butyl-3-methylimidazoliam

alanine( [ C,mim | [ Ala] ), with various amount of water, A_,H,_(wc) was measured over a molality range of

sol
about 0. 01—0. 06 mol/kg by the solution-reaction isoperibol calorimeter at 298. 15 K. According to Archer's
method, the standard molar enthalpies of solution of [ C,mim | [ Ala] with a known amounts of water,
A
straight line was obtained and the intercept was the standard molar enthalpy of solution of [ C,mim ] [ Ala]
without water, A_H* (pure IL) = A H
calorimeter, the molar combustion enthalpy of [ C,mim ][ Ala] was determined at 298. 15 K and the standard
molar formation enthalpy of [ C,mim][Ala], A H ® =( =675 £11) kJ/mol, was obtained.

Keywords Alanine; lonic liquid; Enthalpy of solution; Enthalpy of formation

¥ (we) were obtained. Plotting A

sol

H (wec) against water content (w,), was carried out, a good

sol

. (

m

pure IL) = - 60.74 kJ/mol. Using an oxygen-bomb combustion
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