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Development of On-Line Analysis System for Concentration of
Chromic Acid in Chromate Treatment Process

Synopsis:

Ryutaro MATsuMoTO, Kimitaka SATO

Ken-ichi Suzuki, and Hirahisa KAWASE

An application of electric conductivity method was investigated in order to develop an on-line analysis
system of the concentration of chromic acid in three kinds of chromate treatment baths of the galvernizing
process. As the results, it was found that the additions such as colloidal silica, amine, and styrenated
polymer gave little influence to electric conductivity, which varied however by temperature in the chromate
treatment bath. Reasonable correlation was recognized between the concentration of CrO; and electric
conductivity for the process operation data by correcting the effect of temperature. An example of
automatic control system suitable to apply to practical process was proposed. The proposed system
consists of electric conductivity meter, liquid-level meter, electromagnetic vales and so on.
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Fig. 1. Schematic dragram of measurement of
electric conductivity used in this work.

Lead wire
-7 ~ — 7 Solution
Detection Insulator
trans former /
Induction
P K- coil

Induced current

Fig. 2. Electric conductivity cell.
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Fig. 3. Correlation between chemical value and
electric conductivity of CrOj; in practical
treatment bath “A”.
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Fig. 4. Correlation between chemical value and
electric conductivity of CrO; in practical
treatment bath “B”.

MR Db ODOBEE & OENCHBIMELS D B0 E 5
BHEDD L IcD DR E T Ok, Tihbb, izl
r BEici i T 7 v AFBRE OIS T2 LT 5 &
L F R Fho BB oW CEEE (BRIt
BUE FRIERIEE e X 5) RHEIE L.
FofERO—F% Fig. 3~5 wind. ZORERMDL,
A~C®E@%ﬁ%mobiékﬁﬁﬁﬁkﬁﬁﬁwﬁ
i & offie e BIFEREE D b, BHBERFEOHT
ERT 5 BB LAE LR, o

50 c
/
g /
N 4 0F 't
n /
E 7
/
P /
had /
; 3O °//
S Ve
£ o/
o //
o 20F /
= /!
g OOO
m
IO“ﬁﬁ
/%
//co
Io) ] 1 1
(o] 4 8 12
crét (g/1)

Fig. 5. Correlation between chemical value and
electric conductivity of Cré+ in practical
treatment bath “C”.
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Fig. 6. Correlation between concentration of CrQOg
or (NH,),CrO, and electric conductivity at
each- temperature.
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Fig. 7. Influence of colloidal silica toelectric con-
ductivity in treatment bath “B”. Numerals
under plots indicate concentration of CrO,
corresponding to electric conductivity.
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Fig. 8. Influence of polymer to electric conducti-
vity in treatment bath “G”. Numerals un-
der plots indicate concentration of (NH,),
CrO, corresponding to electric conducti-

vity.
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Fig. 9. Influence of amine to electric conductivity
in treatment bath “C”, Numerals under
plots indicate concentration of (NH,),CrO,
corresponding to electric conductivity.
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Fig. 10. Variation of electric conductivity (sensiti-
vity) corresponding to 19, (10g/1) of CrO;
solution.
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Fig. 11. Comparison of chemical value of CrOj or
(NH,),CrO, in practical treatment bath
with analytical value obtained by electric
conductivity after correction of temperature
factor.
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Fig. 12. An automatic control system of CrO; or
(NH,),CrOy in chromate treatment pro-
cess.
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