150

B A G 1 31 B IR E DRI IZ B 5 % — 1T
S EEE & NEZE EoEEEIC & BRI RO CIZHEF A
FH EfE - b Bz - AHE B - BH OEF

Studies on the Utilization of Peeling Mixture for Canning of Mandarin
Orange— ||

Purification of Peeling Mixture by Centrifuge and Pressure Floating
Separator and Long Circulation Utilization of its Purified Solution

Takenori Mouri, Hiroyuki Kayama, Haruyo Murata and Kyoko Miyata

For an attempt to reduce the content of organic substance of waste water from canning of
mandarin orange and to save the cost of production by circulating its purified solution, the
conditions of the use of the waste water from canning of mandarin orange were studied.
COD of peeling mixture was about 7000 mg/liter, the temperature of peeling mixture was
35°C or less, the shape of pressure floating tank was conical, the ratio of peeling mixture
to pressurized water was 1 : 2, the pressure of pressurized water from 4 to 6 kg/cif, and the
holding time of peeling mixture was from 20 to 30 minutes. Under these conditions, pressure
floating separation was attempted.

In the acid-peeling mixture, COD was removed by about 10%, SS by 95% and uronic acid
by 15%, in the alkali-peeling mixture, COD was removed by about 25%, SS by 96% and
uronic acid by 35%, and in the peeling mixture of “one liquid method,” COD was removed
by about 30%, SS by 95% and uronic acid by 40%. While when the acid-peeling mixture
was treaed with 50000 rpm by centrifuge, COD was removed by 8 to 10%, uronic acid by
10 to 20% and SS was removed almost all, in the alkali-peeling mixture, COD was removed
by 17 to 33%, uronic acid 20 to 38% and SS was removed almost completely and in the
peeling solution of * one liquid method,” COD was removed by 10 to 20 %, uronic acid by

20 to 30 % and SS was removed almost all completely.
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Fig.1 Pressure floating separator.(Small-scale plant)
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Table | Longcirculation of peeling mixture treated by centrifuge.

No C(}rﬁitial Final Removal rate Initi_al Uronic|Final Uronic| Removal rate
(ppm) |COD(ppm)| of COD(%) acid(ppm) acid(ppm) |of Uronic acid(%)
1 Cycle 2451 2255 8.0 | 3736 3344 10.5
I 2 Cycle 4251 3881 8.7 5396 4619 14.4
3 Cycle 4747 4315 9.1 5478 4432 19.1
4 Cycle 5396 4846 10.2 5920 4730 20,1
1 Cycle 3073 2532 17.6 2765 2201 20.4
I 2 Cycle 4456 3498 21.5 4110 2922 28.4
3 Cycle 4613 3395 26.4 4453 2943 33.9
4 Cycle 5366 3558 33.7 5185 3189 38.5

[ ; Acid peeling mixture
I; Alkali peeling mixture,
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Table 2 Effect of organic matters and viscosity of peeling mixture on pressure floating separation.

Initial | Initial Relmwa' rate of Peeliﬂg(y) Final |Final Uronic| Final
COD | Viscosity —>2ration — 2 COD |acid Viscosity
(ppm) (sec) 3 o 10 20 (ppm) (ppm) (sec)
4243 — 97.5 { 98.0 | 98.0 — 3223 1581 —
0| 6446 — 97.5 | 97.5 | 98.0 — 4845 4974 -
[ 10425 — 5.0 | 50.0 | 65.0 92.5 9231 6797 —
v 3831 38.5 78.5 [ 81.5 | 82.5 — 3010 1087 16.3
1915 23.8 | 96.3|97.5 ! 99.5 — 1575 652 13.5
16726 127.1 42.9 | 60.0 | 74.3 — 12514 6335 86.6
1 Vv 8363 50.3 87.5 1 91.3 | 92.5 — 6367 3277 38.6
4485 22.2 96.3 | 97.5 | 97.5 — 4485 1775 20.8

[ ; Conventional chemical method.
I; “Kanetsu ichieki"method

I; Acid peeling mixture.

IV:; Alkali peeling mixture.

V; Peeling mixture.
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Table 3 Effect of temperature on floating separation.

Initial [nitial ] Temper- Removal rate of .| Final |Final Uronic| Absovance
COD | Uronic acid  ature floating SUbStances_M) cOoD acid at 420nm
: 3 | 5 | 10(mine) ,
(ppm) (ppm) (°C) (ppm) (ppm) (%)
20 91.9 92,5 92.5 —
30 91.9 ] 92.5 93.8 —
0 | 4243.2 1951.9 40 92.5193.5 93.8 3539.4 1581.0 -
50 92.5 | 93.5 93.8 -
60 92.5 | 93.5 93.8 -
: 4 34.5 ] 35.3 37.5 0.60
30 77.4 1 79.5 80.2 0.62
NV | 3831.3 1565.3 35 78.5 1 81.5 82.5 3010.0 1087.9 0.62
50 82.1 | 85.0 87.5 1.00
55 83.3 | 87.5 88.3 1.20
4 50.4 | 51.6 52.5 1.1
30 83.0 | 85.0 87.8 1.2
I V | 7384.5 3842.5 35 83.8 | 85.7 88.8 4680.0 2267.1 1.2
50 87.2 1 90.5 91.7 5.3
i 55 188.3|91.6| 93.4 i 6.5

[ : Conventional chemical method.
I: “Kanetsu ichieki”method

I: Acid peeling mixture.

IV: Alkali peeling mixture.

Vv: Peeling mixture.
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Table 4 Effect of the shap of pressure floatig tank on floating separation.

Removal rate of i Removal rate
Shape of pressure floating substances (% Final COD of COD
floating tank ]O(mine)
3 5 (ppm) (%)
I Conical 92.5 92.5 93.8 3576.0 15.7
Column 92.5 92.5 93.8 3570.0 15.9
|
W Conical 73 75 77 3438.5 26.8
Column 55 60 60 3475.0 26.1
i v Conical 77 80 80 5875.0 17.7
Column 55 55 58 6121.5 14.2

[ : Conventional chemical method.
I : “Kanetsu ichieki"method.

I : Acid peeling mixture.

IV: Alkali peeling mixture,

V : Peeling mixture.

Table 5 Effect of Pressurized water on floating separation.

Pressurized water Removal rate of floating Removal rate of SS
(Ratis to the mixture) substances (%) (%)
0.5 90.1 90.1
[} 1.0 97.5 92.3
2.0 98.1 93.5
1
0.5 70.5 85.4
N 1.0 83.4 93.5
2.0 91.2 97.2
0.5 80.7 88.2
I v 1.0 86.2 92 4
2.0 90.5 | 93.2

: Conventional chemical method.
: “Kanetsu ichieki”"method.

: Acid peeling mixture.

. Alkali peeling mixture.

: Peeling mixture.
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Table 6 Effect of pressure on floating separation.
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Removal rate of floating substances(%)

Pressur ;
(kg/cm?d) 3 b 10 (mine)
91.9 92.5 92.5
I 91.8 92.8 93.4
92.2 93.5 94,1
[
78.5 81.5 82.5
N 79.2 82.3 84.5
80.1 83.2 85.6
83.0 85.0 87.8
I v 83.4 85.2 87.6
82.0 85.5 87.6

[: Conventional chemical method.
I: “Kanetsu ichieki”"method.

I: Acid peeling mixture,

IV: Alkal peeling mixture.
V: Peeling mixture.
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Table 7 Components of peeling solution treated by floating separation plant

Initial

Final

)’COD Remova

Initial Uronic

Final Uronic

Uronic acid

No COD(ppm) |COD(ppm lrate(%) acid(ppm) | acid(ppm) |Removal rate(%)
1 Cycle 2403 1226 19.8 1171 577 22.8
I 2 Cycle 5025 2157 20.3 1889 707 22.9
3 Cycle 4517 1999 23.5 2097 904 34.8
4 Cycle 4897 2231 25.3 3192 1200 36.9
1 Cycle 2593 1287 30.7 2773 1422 28.4
I 2 Cycle 5174 2409 33.8 3792 1979 25.9
3 Cycle 4487 1772 34.7 4046 2009 35.7
4 Cycle 4127 1767 39.8 4906 2173 38.0

[; Acid peeling mixture.
I; Alkali peeling mixture.
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