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EDTA (g);C, EDTA
1 (mol * kg™ ); C, SrCl,
(mol kg ™' )o
1.1
0.000 1 g.
SrCl, 1.2 (GR mol+kg ™' .
) SrCl, *6H,0 13.80 g 13.10 g
1 000 mL 1 000 g. 2
EDTA  Hg(NO,),
<0.2% o SrCl, 3 ml
0.051 72 0.048 86 molkg . pH 6 pH=~10.0.
LiCl (GR )
LiCl*H,0 434.54 ¢ 1 000 mL
1000 ¢ Hg(NO,), pH
3 .
<0.2% LiCl
10. 35 mol+kg '« 2.1 pH
pH
1: 4.1: 6.1: 8.1: 10.1: 12 - .
NH,CI3NH, * H,0 20 g ( D.
NH, C1(AR) 240 mL NH;*H,0  pH \ LiCl.
(AR) 1 000 g pH=" 0.05 mol/kg EDTA.0. 05 mol/kg SrCl,
10. 83 10 mL NH, CI-NH, *
. B H,0 pH
’ 1,
pH =6.60 1 pH
<1.2x107*Sem ™', 0.98.
AR pH .
o 14. 45 10 mL
L2 NH,CI : NH, *H,0 1:3 .
105 mL pH =10.08.
SrCl, pH
(m, 2) LiCl NH, Cl: NH,*H,0 1:3
. 6~8 .
10 mL NH,CI3NH, « H,0
EDTA 2.2
(m, g)o
4.983
(<0.3%) Q) \
Er% = (m,C, — m,C,) x100/m,C,. (1) 1: 4.1: 6.1:8.1:10  1:12 36 mL
m, SrCl, (2)sm, 41 mL 1.2 2. 1.



3 : EDTA 31

1 =1:8
2.3 Li' Sr**
Li* L LiCl
EDTA Sr**
0.060  0.100 1.2
3. 3
5
1
LiCl . : o .
- Fig.1 Effect on the result of alcohol with different mix—
Sr ° ture ratio
SI‘2 +

1 —

Table 1 Selection of the buffer solution for NH; with ammonium chloride

NH, Cl: 0.05 m 0.05 m pH
No. LiCl/g
NH, *H,0 pH SrCl, /g /mL EDTA/g pH
1 2:2 10. 38 4.029 1 10. 00 95.0 10. 00 9.48 0.90
2 4: 4 10. 49 4.028 9 10. 00 95.0 10. 00 9.57 0.92
3 1:2 10. 46 4.020 5 10. 00 95.0 10. 00 9.62 0. 84
4 1:3 10. 83 4.049 0 10. 00 95.0 10. 00 9.85 0.98
5 1: 4 11.05 4.022 8 10. 00 95.0 10. 00 10. 08 0.97
6 1: 3 10. 83 3.867 9 10. 00 105.0 10. 00 10. 08 0.75
m mol+kg ™" H,0
2
Table 2 Experimental results for selected mixture alcohol ratio
No. /mL SrCL, /g SrCl, /g /%o
36.00 0.077 30 0.078 04 9.62
1 1:4 4.983 4
41.00 0.077 40 0.077 27 -1.79
36.00 0.077 35 0.077 58 3.02
36.00 0.077 44 0.077 70 3.31
2 1:6 4.983 4
41.00 0.077 40 0.077 13 -3.54
41.00 0.077 28 0.076 94 -4.35
36.00 0.077 31 0.077 36 0.58
36.00 0.077 35 0.077 48 1.60
3 1:8 4.983 4
41.00 0.077 37 0.076 86 -6.62
41.00 0.077 44 0.077 02 -5.41
36.00 0.077 33 0.077 53 2.58
36.00 0.077 37 0.077 50 1.73
4 1:10 4.983 4
41.00 0.077 32 0.076 95 -4.71
41.00 0.077 36 0.076 98 -4.83
36.00 0.077 38 0.077 74 4.56
5 1:12 4.983 4
41.00 0.077 38 0.077 29 -1.24

* SrCl, 1
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LiCl o =0. 100 Li* 0.1 mL o
EDTA Sr*
3 DETA
Table 3  Effects of mixed alcohol dosage on EDTA masking comlexometric titration
SrCl, SrCl,

No. LiCl/g LiCl/m SrClL, /m
/mL /g /g /%o
0.081 89 0.081 98 1.19

1 0. 060 0.0 0.016 50 0.019 45 0.025 81
0.081 86 0.081 95 1.09
0.081 93 0.082 16 2.79

2 0. 059 0.0 0.016 20 0. 025 46 0.034 44
0.081 95 0.082 09 1.74
0.081 70 0.081 87 2.12

3 0. 060 0.0 0.016 47 0.038 84 0.051 51
0.081 70 0.081 90 2.51
0.081 86 0.081 96 1.29

4 0. 060 0.0 0.016 49 0.077 81 0.103 30
0.082 02 0.082 19 2.14
0.081 93 0.082 24 3.75
5 0. 100 0.0 0.027 62 0.045 54 0.036 12 0.081 82 0.082 16 4.15
' 0.1 0.027 62 0.045 54 0.036 12 0.081 93 0.082 04 1.36
0.081 91 0.082 06 1.83

m mol*kg ™" solution; * SrCl, 2
4 LiCl  EDTA

Table 4 Mixed alcohol dosage for EDTA masking comlexometric titration in the same lithium-strontium mass ratio and

different concentration of LiCl

SrCl, SrCl,

No. LiCl/m LiCl/g SrCl, /m
/mL /g /g /%o
0.4317 0.081 96 0.081 98 0.23

1 1.56 18.2 0.407 4 0.020 69
0.4319 0.082 00 0.082 07 0.86
0.4322 0.082 04 0.082 18 1.72

2 16.1 0.507 5 0.025 76
0.4322 0.082 03 0.082 03 -0.02
0.423 2 0.082 01 0.082 14 1.63

3 14.5 0.676 0 0.035 03
0.423 2 0.082 01 0.082 18 2.11
4 45 1.016 5 0.4323 0.051 72 0.082 27 0.082 33 0.80
’ 1.015 8 0.4319 0.051 69 0.082 19 0.082 18 -0.14
0.983 2 0.081 77 0.081 84 0.91

5 3.56 26.5 0.926 7 0.020 61
0.983 6 0.081 81 0.081 94 1.67
0.989 5 0.081 98 0.081 92 -0.71

6 25.0 1.159 1 0.025 68
0.989 3 0.081 96 0.082 01 0.54
0.985 4 0.034 37 0.081 92 0.081 86 -0.73

7 24.5 1.546 0
0.9855 0.034 48 0.081 93 0.082 13 2.40
g o1 5 2.3192 0.985 8 0.051 54 0.081 92 0.081 94 0.27
' 2.3243 0.987 0 0.051 68 0.082 06 0.082 10 0.57
m mol*kg ™" solution;* SrCl, 2
2.4 )
N 1: 8
1.56 3.56 1.2 4.
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4 2
Li* S’
2.5
2 LiCl Se**
1:8 Fig. 2 The interference on different concentration of
( 5). LiCl for EDTA masking comlexometric titration in the
0.201.0.240.1.53 13.3 same lithium-strontium mass ratio
5
Table 5 Mixed alcohol volume range for EDTA masking comlexometric titration
No. /mlL SrCl, /g SrCl, /g /%0
- 0.082 04 0.082 15 1.26
’ 0.082 02" 0.082 11 1.06
1 0.201 .
51 0.082 00 0.081 94 -0.80
’ 0.081 95" 0.081 92 -0.26
3.0 0.077 34 0.077 56 2.90
’ 0.077 40 0.077 62 2.83
2 0.240
75 0.077 31 0.077 44 1.70
’ 0.077 33 0.077 06 -3.39
145 0.082 01" 0.082 14 +1.6
) 0.082 01° 0.082 18 +2.1
3 1.53 .
175 0.081 96 0.081 99 0.37
’ 0.082 01° 0.081 94 -0.85
0.077 28 0.077 36 1.09
103.0
0.077 30 0.077 12 -2.41
4 13.3
0.077 37 0.077 42 0.66
108.0
0.077 32 0.077 26 -0.70
* SrCl, 2
2.1 ~5.1 mL.3.0 ~ s 6
7.5 mL.14.5 ~17.5 mL 103.0 ~ 108. 0 mL., )
5 Al
7
0.201 ~13.3 3~ 1: 8
5 mL, 1.2 o

EDTA 0
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6 Li* Sr*t
Table 6 Result of mixed alcohol removing the interference of Li* on EDTA comlexometric titration Sr**
No. /mL SrCl, /g LiCl/g SrCl, /g /%o
0.081 93" 0.027 6 0.082 04 1.36
1 0. 100 0.1
0.08191° 0.027 6 0.082 06 1.83
0.082 04" 0.055 6 0.082 15 1.26
2 0.201 2.1 ‘
0.082 02° 0.055 6 0.082 11 1.06
0.077 33 0.059 5 0.077 14 -2.41
3 0.228
2. 0.077 34 0.059 6 0.077 29 -0.73
2. 0.077 48 0.060 6 0.077 55 0.87
4 0.232
0.077 48 0.060 6 0.077 55 1.02
3. 0.077 34 0.062 7 0.077 56 2.90
5 0.240
3. 0.077 40 0.062 7 0.077 62 2.83
0.077 49 0.188 9 0.077 52 0.43
6 0.722 9.0
0.077 43 0.188 7 0.077 47 0.50
0.077 41 0.408 0 0.077 36 -0.66
7 1.56 15.0
0.077 43 0.408 0 0.077 49 0.81
0.077 44 0.581 1 0.077 24 -2.51
8 2.22 20.0
0.077 43 0.5817 0.077 25 -2.35
0.077 34 0.929 0 0.077 41 0.82
9 3.56 28.0
0.077 35 0.929 2 0.077 14 -2.73
0.077 31 1.300 6 0.077 36 0.58
10 4.98 36.0
0.077 35 1.301 3 0.077 48 1.60
" 496 37.5 0.077 39 1.297 1 0.077 25 -1.85
. 37.0 0.077 36 1.296 6 0.077 43 0.87
. 6.8 48.0 0.077 32 1.638 3 0.077 35 0.42
' 47.5 0.077 35 1.638 9 0.077 24 -1.35
0.077 34 2.1727 0.077 43 1.08
13 8.32 63.0
0.077 32 2.1722 0.077 35 0.31
0.077 49 2.721 0 0.077 44 -0.63
14 10. 4 79.0
0.077 56 2.723 6 0.077 57 0.02
15 12.3 94.0 0.077 35 3.218 1 0.077 14 -2.73
0.077 28 3.467 4 0.077 36 1.09
16 13.3 103.0
0.077 30 3.468 5 0.077 12 -2.41
0.077 43 3.778 6 0.077 52 1.13
17 14.5 111.0
0.077 42 3.7779 0.077 47 0.69

*

SrCl,
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3
Fig.3 The relationship between the mix alcohol volume

and the mass of LiCl in the sample
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5 EDTA 2.79
EDTA 8.80 '2
AlgK =6.01. .
EDTA
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Cy EDTA
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8
1)
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Rodgers  Armentrout 1997
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o
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7 373K
Table 7 Free Energies of Lithium Ion Binding of ROH at 373 K
~AGy, / kJemol ™" -AGy. / kJ*mol™"* ~AGy. / kJ*mol™"" —~AGy . [ kJ*mol "¢
H,0 666. 9 114.2 107.1"* 106. 7
NH; « H,0 818.4 138. 1 127.0° 126. 1
EtOH 752.3 138.5 129.0 124.0
BuOH 762.7 149. 0 130.7 135.9
a 11 ;b 10 ;e 12 ;d 13 ;e 14
7 373 K
2.8 ICP-AES EDTA
\ 101 2 EDTA
Taft ! o
o Siu 2 ICP-AES ICP-
AES N
o 15 o
0. 500 1.50
8o
; 8 EDTA
o EDTA
<0.3% . SrCl,
LiCl1  ICP-AES
EDTA <0.5% o
8 ICP-AES EDTA LiC1-SrCl,

Table 8 Results contrast of ICP-AES and EDTA masking comlexometric titration for the determination of LiCl and SrCl, in

the solution

SrCl, LiCl
IcP
ICP ICP IcP
1% Erl% 1%  Erl% /% 1% Erl% Erl%
/% /%
1 0.8464  0.13 1.426  -0.04
2 0.8462  0.11 1.427  -0.03
3 . 0.8462  0.11 1.427  -0.03
0.50 0.8453 0.8415 -0.45  1.427 1.432 +0.35
4 0.8454  0.01 1.427  0.00
5 0.8449  -0.05 1.427 0.0l
6 0.8448  —0.06 1.427  0.02
7 0.8456  0.05 4.282  0.00
8 0.8459  0.08 4.282  -0.01
9 . 0.8456  0.05 4.282  0.00
1.5 0.8452 0.8491  0.46 4.282 4.273  -0.21
10 0.8443  —0.11 4.282 0.0l
11 0.8453  0.01 4.282  0.00
12 0.8499  —0.04 4.282  0.00

* Sicl, 2
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Study on the EVA/MH Composite material Properties
Containing Different Types of Magnesium Hydroxid

SONG Xue=xue' > LI Liquan' LIU Zhi<i' JI Lian-min' NIE Feng'
SONG Fu-gen' ZENG Zhong-min' SHI Dong' LI Hui-fang'’
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract:The magnesium hydroxide (MH) flame retardants made from ammonia under various hydro—
thermal conditions were studied by comparing mechanical properties of the EVA compounds containing
such MH at 30 and 50% respectively. Comparisons were made between these experimental MH and other
commercial Chinese MH products and an Albemarle MH called H —5 in such aspects as tensile property
TGA thermogram and cross — section characteristics of fractured tensile bars. The results show that com-
pared to other four MH the MH obtained by 160 °C hydrothermal treatment has low surface polarity best
dispersion and best compatibility with EVA. The MH/EVA composite materials are characterized by ele—
vated initial decomposition temperature thus difficult to be ignited. Such materials show finite resilience
thus able to withstand elevated forces. When fracture occurs the fractured section of tensile bars show
some distinct " wire extension" thus resulting in increased mechanical property. It is concluded that the
experimental MH prepare.

Key words:Magnesium hydroxide ; EVA ; Mechanical properties ; Composite materials

( 37 )
EDTA Complex Mass Titration for the Content of the Strontium Ion

Coexisting with Lithium Ion in Chlorite
SUN Bai' LI Haidun' ZHAO Jing' > DING Xiu-ping' SONG Peng-sheng'
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate University of Chinese Academy Sciences Beijing 100049 China)

Abstract:1t is well known that the presence of lithium would lead to significant errors in strontium meas—
urements by EDTA titration methods. Depend on the content of lithium chloride in measured solution the
interference of Li* was eliminated and the analytical deviation of the mass titration was within 0.3% by
adding different amounts of the alcohol mixture to samples. When the mass ratio of lithium with strontium
was 0. 100 between 14. 5 the mass of lithium chloride in the sample was presented linear relation to the vol-
ume of adding mixed alcohol. The dosage of the mixed alcohol volume was about 3 ~5 mL. According to the
binding energies of lithium ions to water molecule and short chain alcohol in cluster the influence mecha—
nism was discussed for removing the influence of Li* on EDTA complexometric titration.

Key words: Lithium chloride; Strontium chloride ;n-Butanol; Mass titration ; Masking titration



