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Abstract

The almost similar degumming effect was obtained by using oxalic acid instead of phosphoric
acid, which also improves waste-water treatment. At this point, soluticn of Phosphoric, Acetic,
Citric, Oxalic, and Nitric acid were used for degumming of rapeseed and sovbean oil. Compared
with Phosphoric(PA) and Oxalic acid(OA) were showed a simillar degumming effect in these
vegetable oils. In rapeseed oil of 85% PA treating group and 5,10% OA treating group, residual
soap and phosphorus content in mneutralized oil, color in bleached oil, and peroxide value and
fatty acid content in deodrized oil were showed to simillar result. Soybean oil as well as rapeseed
oil were showed to similar result.

As a result, we could comfirmed substitutive possiblity, which change PA into OA as a degu-
mming agent. In the other hand, waste waters were obtained from 85% PA treating group and
109% OA treating group. Analytical result for this waste waters has showed a wide difference,
especially in the BOD and COD. The amount of treating agents and time required in the preci-
pitation seperation and chemical treatment each 3 and 1.7 times, which is PA treating group
than QA treating group. We have investigated both the simillar degumming effect by OA solution

and an alternative the pollution program means of a chemical treatment process is not possible,
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Table 1. Degumming condition for rapeseed oil
Concentration of Added amount of . .
Degumming agent solution about oil Temperature(°C)  Contact time (min)

added solution (%)

(ml/1, 000g)

Phosphoric acid 85
Acetic acid 98~100
Acetic acid 5
Citric acid 5
Oxalic acid 5
Oxalic acid 10
Nitric acid 5
Boric acid 5

1

1
50
50
50
10
50
50

90 5
80 15
80 15
90 5
90 5
90 5
90 5
90 5
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Table 2. Degumming condition for soybean oil

. Concentration of added Added amount for Temperature Contact time
Degumming agent  Joiq weight (%) oil (ml/1,000g) O (min)
Phosphoric acid 85 1 90
Oxalic acid 10 10 90 5

Oilseed

{
Careful Selection
30mesh

Milling
!

Crude Oil
!

Solvent extraction by chloroform/methanol(2: 1, V/V)

Degumming

1 20° Bé NaOH Solution
Alkali-refining(Neutralization)

M 90°C hot water
Water-washing

Vacuum drying

- 60°C, 5 torr, 30min. with activated clay
Clay-bleaching
J

{ 220°C, 3torr, 2hr
Deodorization

Fig. 1. Manufacturing process from oilseed to deodorized oils (products).
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Table 3. Physicochemical characteristies of neutralized, bleached and deodorized repeseed oil.

. . ¢ Neutralized oil Bleached oil Peroxide Trans
Degumming Concentration 9! _ Soap Phosphorus Soap Lovibond color 5 1/4 cell value  fatty ac-
agent added solution (%) (ppm) (ppm) (ppm) Yellow Red  Total* (meq/kg) id (%)

'Phosphoric acid 85 13 2 0 30 2.0 50 0.0 3.2
Acetic acid 98~100 760 52 210 55 1.7 72 0.0 2.0
Acetic acid 5 500 53 150 55 1.9 74 0.0 3.7
Citric acid 5 220 38 24 30 1.2 42 0.0 3.1
-Oxalic acid 5 0 4 0 40 1.1 51 0.0 2.6
‘Oxalic acid 10 13 3 0 24 1.2 36 0.0 2.0
Nitric acid 5 34 14 0 50 4.0 90 0.0 15.6
Boric acid 5 480 23 23 30 1.2 42 0.0 2.6

2Yellow 10 X Red=Total

Table 4. Physicochemical characteristics of neutralized and bleached soybean oil.

Degumming Neutralized oil Bleached oil

Soap Phosphorus Soap Lovibond color 5 1/4” cell
agent (ppm) (ppm) (ppm) Yellow Red Total*
Phosphoric acid 0 30 0 30 9.0 120
Oxalic acid 25 3 0 40 5.0 90

*Yellow+10 Red=Total

Takle 5. Chemical properties of deodorized soybean oil.

Degumming agent Peroxide value (meq/kg) Free fatty acid(%) Trans fatty acid (%)
Phosphoric acid 0.0 0.07 2.0
Oxalic acid 0.0 0.03 2.8

Takle 6. Physicochemical characteristics of waste water obtained after degumming by 83%
Phosphoric(PA) and 10% Oxalic acid(0A).

Physicochemical PA treating group OA treating group

characteristics A B® A* Bb
pd 4.2 6.6 6.0 6.8
BOD(ppm) 1230.77 25.27 260. 86 18.48
COD(ppm) 3299. 68 35.13 950. 60 38.41
SS(ppm) 180 42 64 42

A 0.07%, 4298 AL 0.03%= F4 Hst 2344

2A : Non-treatzd waste water
bR : Treated waste water
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