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Abstract

Experiments on the automatic control of NaOH concentration and on the spraying condition of
NaOH solution in the alkaline degreasing process of a continuous hot—dip galvanizing line have been
carried out In order to improve degreasing performance of a galvanizing sheet steel using laboratory de-
greasing and galvanizing simulators. The concentration of NaOH for the good degreasing has been deter-
mined to be 6.0% and more and this concentration has been able to be automatically well controlled within
+0.1% by employing a solution electrical conductivity meter under a flow injection analysis condition rath-
er than by employing a sodium ion selective electrode in the degreasing simulator. Frequent blocking of the
spraying nozzles of the solution has been reduced considerably by the set—up and periodical operation of an
automatic valve system in the nozzle system. By applying this automatic valve system and by automatic
controlling the NaOH concentration and other ordinary variables in the degreasing process, the degreasing
performance has been increased from the conventional 76% to the new 85%.
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Fig. 1. A schematic diagram of a continuous
alkaline degreasing simulator.
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Fig. 2. A schematic diagram for the NaOH concen-
tration measurement in the alkaline degreas-
ing simulator using an electric conductivity
sensor.
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Table 1. Experimental hot —dip galvanizing conditions using the simulator

Annealing condition Pot composition Coating condition

Temp. Time H, cone. Al 0.18% Pot temp. Dipping time
c) (sec) (%) Pb 0.08%, (T) (sec)
760 60 15 Zn balance 460 3
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Fig. 3. Effect of NaOH concentration on the sur-
face carbon amount in the alkaline degreas-
ing of steel strip.
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Fig. 4. A schematic diagram of the prevention
system against the spray nozzle blocking.
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Fig. 5. Dynamic response of conductivity sensor
used by FIA system
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system.
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Fig. 7. Calibration curve of conductivity sensor as
a function of solution temperature in 6%
NaOH solution in the FIA system.

Z7lel7] dECINY HETY LENYHS B
3 Zo.

Hebd FIAY A28 4ol d AEEAE 2163}
o 89 FEE ZHo)4 LASHE VRS A%
Aoz PAPozM AR Z2ay solgde
(D4 3 ()43 APg=el oJste] B2\ goyol
Hzet $EE 24 2 AodE 4 Aok

3.5 EXZH ASsze|

A5 e F5, 25, 49 3 #5F A

oy Bauel ¥k, 2%, AYE dFHA A
ShEA gAgq e BARRE, coE, EggE 2 R
2%e APz Aojshs Aolt)

o]FoA 7 AL 2]y FHdieT T
EE o= Ax A&3tn FEH FH3h=rto]
9, Uz @458 BHAoR FEEiE] Q)
71€0]7] Wi FEAFs ZA BEAEHA &
At

A FAEEAE 0|88 FIAE 5253 A&
Ha 243 AM(LE, 49, 3o FgqE 2
#e Al AFHA Z2aY Ho 3lE Fig
87 & 7rag Aoy ol wtatd HFAojax
Q AoEE, A&HE, 1Y) F& AFALLR
) Z-gA 017 FhetAl "et.

wetd HYF T Tejet E2AeES TR =
zt 5 ZxFA Y A el g 22E Fig.
1o] gZeEEx] dEFd HL-ste] zFHag
3 Az JFHoZ Aol F AUdeH, 53 &
2 g-de] FHdaett FEE AERE FZ27H
+0.1(w%) o= B7} 7b5stgnt. ol E 7Y
Ad 278404 B £8EF TN EFY &
A g o]g3le] B HAMEE A7 BFERFol
oF 85% =2 jEbyTh.

—

klorlr

¢ START

/_SETTING VALUE _/

SENSING

[ NaOH |{ WATER ]|

< eup—>"lEh

low

HEATING

Fig. 8. A flow chart for the automatic control of degreasing process.



LZBAZY AFAd o EAAE Ao X% B " 1139

4. & 2

gRAAE Fue] 42 AT e A%
gxgge Adaoct 5= HAHBY ¢ &9
AR o A 2T 48 BSH
2e dEo e

1) AEEAE o]43 FIAE &4 A2/
A gxgdel AT E gLt FE didy
HA v AL AFAE 22 F4E vehfde
o, 443 AFFESAT AdE sy 27
ISE MAMoj v|ale gFAIze] whan A o] £
Fégod AERF FE2HE +£0.1 (w%) oW
o] a9z It 7hsEATh

2) @LARA £ rMHaet wEuds
g4, S34 2 AA4E TAE o 6% v
s,

3) $AhmZol A% wjdel Bol AEURE
B3] Fr)Hoz FojFwA A¥H B3, 2
AYZANNE wZ0Ygo] 71249 oF 13%
A 3% 2 7ashaln,

4) TR A HLES HAHxdoE #YY

23 J7gE Aae AT OIT 76% A o
85% 2 F) B wdAo] U

7

ot

£ ATEES 1004UE TRAYY FF A7
HA(9POIZ +4E A% F v Le ¥y
o

S g

Ho
fok

1. F4£EPA AR, Alst (1987) 158

2. o4, A8, Ko, BT
Ao, g2, A& (1986) 25, 204

3. J. Ruzicka and E. H. Hansen : Flow injec-
tion analysis, 2nd. ed., Wiley (1988) pp. 6—
30

4. 271 1 771 e] e,
(1994) 792

5. K. K. Stewart, G. R. Beecher, and P. E.
Hare : Anal. Biochem., 70 (1976) 167

6. Y. Hirose, H. Togawa, and J. Sumiya : &
£, 68 (1982) 658

7. D. Ammann, W. E. Morf, P. Anker, P. C.
Meier, E. Pretsch, and W. Simon : Ion-Se-
lective Electrode Rev., 5, Pergamon Press
Ltd., Great Britain (1983) pp. 3-92

8. T3] 1 dutste, FEZ, ME (1983) 294,
311

3%

g1, Ae



