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Prevention and removal of scalein iron pot for steamingrice
TANAKA Takeshi ,SHIMIZU Hiromi , TUZUKI Masao and MATSUZAWA Kazuyuki*l)

The prevention of the scale growth and the removal method for attached scale in iron pot for steaming
rice has been investigate. The scale growth can be prevented by adding a small amount of citric acid
while steaming and after steaming with an appropriate time interval. The grown scale inside the iron pot
is able to resolve mostly with citric acid and to resolve effectively with dilute hydrochloric acid cleaning.
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Table 1 Ca 18.7mg/l
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Table 1 Resultsof well water test.

Parameter Result Mesurement method
pH 74 pH meter
Na (mg/1) 134 ICP
K (mg/) 1.3 ICP
Ca (mg/) 18.7 ICP
Mg (mg/1) 39 ICP
Fe (mg/) <0.01 ICP
Mn (mg/1) <0.01 ICP
Cu (mg/l) <0.01 ICP
Zn (mg/) <0.01 ICP
P (mg/1) <0.1 ICP
Si (mg/1) 11.1 ICP
S (mg/1) 35 ICP
NO, (mg/1) 8.8 CE
NO; (mg/l) 5.7 CE
Acidity(meq/l) 0.35 Titration
Alkalinity(meq/1) 0.62 Titration
Total hardness (mg/100ml) 34 Titration
Cl{1Y (mg/) 10.8 Titration

ICP:Inductively coupled plasma emission spectrometer
CE: Capillaly electrophoresis
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3.3.1 Table 3 Effect of citric acid concentration on solubility
of scale.
100mi 0 2500ppm Added amount Presence of scale
of citric acid
(ppm) before after
0 5 lOppm ++ ++
10 ++ ++
Table 2
(Table 2) 25 T+ +
50 ++ ++
Table 2 Prevention effect of citric acid on scale growth. 100 + -
250 + —
Adde.d a m01.1nt Scale growth pH 500 + —
of citric acid 1000 + —
(ppm) before after before after 2500 + —
+ + 7.3 94 Citric acid was added to the solution which concentrated well
1(5) i i ;(1) g j water in 5 times. before: standing for 24 hour before heating
75 — - 57 53 after: after boiling for 20 min
50 — + 6.3 9.5
100 — — 5.3 5.6 3.3.3
250 - — 3.9 3.9
500 — — 34 34 250ppm pH 37
1000 - - 3.0 3.0
2500 - - 2.7 2.7
Solution was concentrated till volume less than one-half by heating.
before : before concentration, after: standing for 24h after concent- (Table 4)

ration
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Table 4 Effect of citric acid concentration on solubility
of iron from the peg.

Added amount Standing Heating
of citric acid Fe Fe
(ppm ) (gas) (ppm) (gas) (ppm )
— <0.01 — <0.01
5 — <0.01 — <0.01
10 — <0.01 - <0.01
25 — <0.01 - <0.01
50 — <0.01 — <0.01
100 — 0.01 - <0.01
250 — 0.02 + 14.6
500 — 0.03 + 83.5
1000 — 9.20 + + 204
2500 — 15.1 + + 335

Solutions were heated till volume less than one-third half
Concentration of iron was mesured after heating

37mm 2mm 3 100ml
0 2500ppm
2
Fe
500ppm 0.03ppm Fe
2500ppm 15.1ppm 2
250ppm Fe
250ppm  Fe 14.6ppm
Fe
250ppm pH3.9
500ppm pH3.4
3.4
3.4.1
pH 39
0.IN
IN
0.59 100ml
2.50-2.79 pH 31
pH3.0
pH

pH3.4

No.32 2006

3.4.2
IN

@

Fig3-1 2 2000L
50 2kg(1000ppm)
pH 297 Table5

Table 5 Timecorse of added citric acid volume and pH
forscale removal of iron from the peg.

Time |Added citricacid  pH Temperature
volume (g) conditions
11:30 2,000 2.97|about 50°C
11:40 3.08]heating
11:50 3.32|boiling
11:55 3.65
12:00 500 3.45]halt of heating
12:05 500 3.19
13:00 3.56
13:03 1,000 3.36
13:15 1,000 3.17
13:20 1,000 3.05
Standing at night
pH
1 pH3.0
10
40
pH pH3.0
6kg
6.3 1 2mm 6.3
12.6L 7 14.1kg 1kg
25
80% (Fig.3-3)
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Fig-3-1 Beforeremoval of scale. Fig-3-2 After citric acid tratment.

&

Fig.3-3 During dilute hydrochloric acid tratment. Fig.3-4 After dilute hydrochloric acid tratment.

Fig-3 Photography after or before scale removal. 4
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