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Fig. 1 Change of titers of Karl Fischer (KF)

reagents composed of various bases with
age

Constituents of KF reagent——sulfur dioxide
1.0M, iodine 0.28 M, base 1.5M, solvent
2-methoxyethanol; Curves : A 2-methylamino-
pyridine, B 2-dimethylaminopyridine, C pyr-
idine, D 3, 3’-iminodipropionitrile, E imino-
diacetic acid diethyl ester, F 3-dimethylamino-
propionitrile
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Fig. 2 Effect of solvents on change of titer of KF
reagent

Constituents of KF reagent——2-methylamino-
pyridine 1.5M, sulfur dioxide 1.0 M, iodine
0.28M; Curves : A 2-methoxyethanol, B 1-
methoxy-2-propanol, C chloroform+2-metho-
xyethanol (1:1 in volume ratio)
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Table 1 Effect of iodide ion concentration of the
titer of KF reagent at 40°C and 50°C
Concentration/M Rate of change

No of titer®), 9%

. .
P I- 40°C 05°C
1 0.17 0.22 0.12 0.23
2 0.17 0.28 0.081 0.22
3 0.17 0.32 0.044 0.14
4 0.17 0.4 0.030 0.070

Constituents of KF reagent are the same as those in
Fig. 2. a) The rate of the change of titer was defined
as follows :

rate of change of titer (%)

(titer of 5 d after preparation)
_ — (titer of 90 d after preparation) % 100:
3.1b) X85 ’
b) Titer of the KF reagent on that time when it was

prepared.
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Table 2 Comparison of titer of new KF reagent in various titration solvents

93

Application field General sample General sample Oil products Sugars Ketones
M poqents Methanol®  Methanol?  Chloroformyt - Formamides @ O v ltormamiden
Consumed volume 3.13 3.13 3.14 3.11 3.11
of KF reagent 3.15 3.13 3.11 3.15 3.11
for 10 mg of 3.12 3.13 3.12 3.14 3.07
water/ml 3.13 3.14 3.14 3.14 3.08
3.11 3.14 3.14 3.15 3.08
Average/ml 3.13 3.13 3.13 3.14 3.09
R.S.D., % 0.47 0.17 0.45 0.52 0.61
Titer/ (mg Hz2O/ml) 3.19 3.19 3.19 3.18 3.24

a) Commercial Methanol, b) KF solvent GE (Mitsubishi Chemical Industries), c) 7 QL (#), d) 7 SU (7),

e) # KT (7)

Table 3 Analytical results of water in various samples

H20, %) Ha0, %
Sample New KF Commercial Sample New KF Commercial
reagent reagent reagent reagent
Hydrocarbons, (Titration ) (Titration ) Methyl ethyl ketone 0.0502 0.0504
Halogenides solvent : GE/ {solvent : M3 Methyl iso-butyl ketone ~ 0.0193 0.0190
Benzene 0.0090 0.0089 Cyclohexanone 0.104 0.106
Toluene 0.0054 0.0054 . GE+ . MS4+
Xylene 0.0168 0.0167 Amines Salicyclic ) (Salicyclic )
Hexane 0.0039 0.0039 acid 10 g acid 10 g
Chloroform 0.0113 0.0111 Butylamine 0.201 0.195
Carbon tetrachloride 0.0032 0.0031 Diethylamine 0.140 0.137
1,2-Dichloroethane 0.0241 0.0241 Diisopropylamine 0.0813 0.0790
1,1,2-Trichloroethane 0.0053 0.0053 Tributylamine 0.0770 0.0770
Chlorobenzene 0.0064 0.0065 Diethanolamine 0.260 0.262
Gasoline 0.0195 0.0194 Piperidine 0.113 0.108
Kerosene 0.0035 0.0031 Aniline 0.161 0.164
Alcohols ¢ » :GE) (7 : MS) Nitrogendor Sulfur ” SGE) ( 7 - MS)
Methanol 0.0114 0.0113 compounds
Ethanol 0.151 0.151 N,N-Dimethylformamide 0.124 0.125
Butanol 0.0126 0.0127 Dimethyl sulfoxide 0.0296 0.0298
Ethylene glycol 0.0084 0.0086 Nitromethane 0.0176 0.0176
Propylene glycol 0.0151 0.0154 Acetonitrile 0.149 0.150
Lower carboxylic acids ( # :KT) ( # :CP) Formamide 0.0767 0.0772
Acetic acid 0.104 0.104 Sugars®? 4 :SU) (7 : FM)
Propionic acid 0.131 0.132 Glucose 0.221 0.221
Monochloroacetic acid 0.316D 0.310» White sugar 0.185 0.183
i i Milk caramel 7.92 7.93
Qugarie Acids, Bstes. (s om) (¢ cMe | PEe
Oxa‘lic af:id 28.8 28.8 Petroleum products 2 :0L) ( 7 :CM)
Citr.lc acid 8.50 8.50 Vacuum pump oil 0.0082 0.0084
Sodium tartrate 15.63 15.64 Alkyl benzene 0.0086 0.0086
Methyl acetate 0.223 0.222 Fats P .OL) ( # :CM)
Ethyl acetate 0.0197 0.0194 Butter 14.5 14.5
7-Butyrolactone 0.0210 0.0210 4 . GE+
Dioxane 0.0227 0.0230 Polymers Props;lene ) 7 : MS)
Tetrahydrofuran 0.121 0.120 glycol (3+1)
Ketones (7 KDT) (7 : CP) Polybutylenetetraphthalate  0.102 0.0913
Acetone 0.228 0.227 Nylon-6 1.88 1.86
Acetylacetone 0.0799 0.0799 Polycarbonate 0.113 0.110

40 ml of titration solvent was used. a) Mean of five determinations, b) More than 2ml could not be measured,
¢) Titration solvent was warmed at 40°C to dissolve samples easily.
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New Karl Fischer volumetric reagent comp-
osed of a base. Hiromasa Kato, Mitsumasa Ono

and Shinichi KuwaTta (Mitsubishi Chemical Industries
Limited, Reseach Center, Analysis Center, 1000,
Kamoshida-cho, Midori-ku, Yokohama-shi, Kanagawa
227)

Conventional Karl Fischer volumetric reagents con-
tain pyridine. Therefore these reagents have an odor.
To avoid this odor, other bases instead of pyridine
were studies. As a result, 2-methylaminopyridine was
found to be suitable for Karl Fischer volumetric rea-
gent. The most suitable constituents as Karl Fischer
volumetric reagent were studied, using this base.
This new reagent showed the identical titer in the
titration solvents such as methanol, methanol-chloro-
from and methanol-formamide. But, it showed a titer
higher by 1.6% in chloroform- N, N-dimethylformamide
than in the above mentioned titration solvents. The
titer of the new reagent did not practically decrease
at room temperature even after aging of more than
100 days. The moisture in various samples was de-
termined by using the new reagent. Good agree-
ments were found between the results with the new
reagent and those with the conventional reagent con-
taining pyridine.
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