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Fig. 8 The volume change related to the amount of LiOH, NaOH and KOH.
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Table 3 Energy of hydrogen bond 4

State of aggregation Bond energy  kcal mol™
[HO—H—OHT 23
[HO—H-----OH] 5.0

B (a.u.)
|
O

4.74 472 470 4.68
WZEANLFE (ppm)

Fig. 9 'H NMR spectra of NaOH, NaCl and water in D,0.
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Fig. 10 Volume change to the amount of Fig. 11 Volume change to the amount of
NaBr, NaCl, NaF and NaOH. (25.1°C) KCI, KOH and KF (25.1°C)
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Fig. 12 Raman spectra of NaOH solution at 2 and 30 °C.

BT Bk, ATt 7R, IREFEOR R E , i ORI
MR A B FE B 1 1 X VA AR KIS M o 20BN 0.3 mol S AN, SILEN,
AEACH, AL LA, ARAAR AL I Table 4. M Table 4 F)%#s il LA H
WEE TR T, R X S DL RE R T R TG, 31X 32 B2k o1 ) S B
VRIS T 3 501

Table 4 The volume change of the solution (0.3M) at different temperature.

- 7 2% 3# 44 5#
NaOH (mL) KOH (mL) NaCl (mL) KCI (mL) KF

30.1 -0.90 3.30 5.08 8.45 2.07
25.1 -1.08 3.18 5.04 8.31 1.82
20.3 -1.20 2.95 5.03 8.16 1.76
15.2 -1.41 2.72 5.01 7.94 1.67
10.2 -1.63 2.49 4.99 7.78 1.53
5.2 -1.94 2.22 4.75 7.61 1.34
4.5 -1.97 2.18 4.73 7.61 1.34
4.2 -1.99 2.17 4.7 7.6 1.32
3.7 -2.03 2.13 4.67 7.57 1.30
3.2 -2.05 212 4.65 7.55 1.30
2.7 -2.09 2.09 4.62 7.51 1.24

1.8 -2.18 2.00 4.54 7.44 1.17
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Fig. 13 Volume change to different amount of NaOH and NaCl at 1.8 and 25.1°C.
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Fig. 14 Volume change to different amount of KF and KCl at 1.8 and 25.1°C.
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Fig. 15 Volume change to different amount of KOH and KCl at 1.8 and 25.1°C.

FEORFFBA B AR RIS G0N, FRATEE— BB A 1 iR R AR AR (R 52
U Fig. 13, 14 J% 15 fif7s, 1E 25.1°C A1 1.8°C, FAi14> I b 7 NaOH A NaCl.
KOH H1 KCI LA fz KF 1 KCI ) EE /R U SRR ok & ol i o M T4 24
BATEI: PSR S/KE A E B, HARBIAAL S IR FE 52 me 5K . -

14



NaOH Lt NaCl AW AR A8 % 7 0.54mL, KOH A FIAs (b Lt KCl £ T
0.29mL, KF Lkt KCI Z3%401 7 0.33mL. X8 [HE-74H B 145 it 5| i AR FR AR
A1, DS ) £ B 3 — 2D AE A T S VA TR R I R )

6
t —a—25.1°C WIS —s— NaOH
4T —— 18°C s —*—NaCl, o, o o
o 2} D e
E 1 / \ £
T T g 8
® 4f B O
ol —_—
0 1 2 3 4 0 5 10 15 20 25 30
YIRKE (mol) BE (°C)

Fig. 16Volume change and the amount of NaOH Fig. 17 Volume change of NaOH and NaCl at
different temperature.
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Fig. 18 The scheme for the interaction between Na+, OH" and water.
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