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Study on the Improvement of Milling Recoveny and Performance([y)

—Rice Whitening Performance of the Combined
Abrasive- and Friction-type Whiteners—
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Summary and Conclusions

Rice whitening is performed by basically two different whitening actions known as
abrasive and frictional. The former adopted in the emery stone abrasive type whiteners
and the latter in the jet-air friction type. Comparative milling vields and whitening
efficiencies between the whitening system consisting of jet-air friction type whiteners
only and the system consisting of both abrasive- and jet-air friction-types have not yet
been rigorously defined.

This study was to examine the effect of combined operations of abrasive- and jet-air
friction-type rice whiteners on milling yields and whitening efficiencies. The small
capacity commercial units of the abrasive- and friction-type whiteners were used for the
experiments. The combinations of whitening treatments were: 1) Once in the abrasive
type and then two to three times in the friction type, 2) twice in the abrasive and then
two to three times in the friction type and 3) three to five times in friction type. In
these tests, counter pressures for the friction type whiteners were established differently
as required to get about the same degree of whitening at the end of predetermined
numbers of the repeated operations. The speed of emery stone and the slot angle of the
screen were also the factors varied in the abrasive type whitener. Sheukwang rice variety
having 13.05% M.C. was used in the tests. The dependent variables were the milled- and
head-rice recoveries and electricity consumption.

The results of the study are summarized as follows:

1, It was found that in the whitening systems consisting of abrasive- and friction-type
whiteners slot angle of the screen, the rotational speed of emery stone roller had
significant effect on the milling yields and whitening efficiency. In general, the
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increase of the emery stone roller speed from 690 to 950 rpm presented a positive
effect on milling yield, and one-pass abrasive milling combinations had higher milling
yields than two-pass abrasive milling combinations.

It was apparent that if the slot angle of the screen and the speed of emery stone
roller are modified and set at an optimum level, the combination whitening system
consisting of abrasive- and friction-type whiteners is better than the pure frictional
whitening system consisting of jet-air friction type in terms of milling yields and
efficiencies.

3. In the rice whitening system consisting of abrasive- and jet-air friction-type whiteners,

the best whitening performance was obtained when the slot angle of the screen and
the rotational speed of emery stone roller were 45° and 950rpm, respectively, for the
one-pass abrasive milling combinations. However, for the two-pass abrasive milling
combinations, the best performance was obtained with 75° of slot angle and 950 rpm
of the emery stone roller speed.

. As compared with pure frictional whitening systems, the combination systems produced

more milled rice by 0.8—~1,0% point and more head rice by 0.5—1,5% point, and
consumed less electricity by 0,15—0,20 KwH per 100kg of milled rice when the
abrasive whiteners were operated in the modified conditions as described in item 3
above. Further study is recommended to find out optimum operational and design
conditions of abrasive type whiterners.
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Fig. 1. Schematic drawing of friction type whitening machine used for experiment.

Table 1. Specifications of the friction-type whitening machine used for experiment

PULLEY

-

Items l Remarks
. £ 2 manufactured by Myung-Jin
Maker | Rice Manufacturing Co. in Korea
Type | Friction type with a suction fan
| speed ! 900—950 RPM
Roller | size(LxD) ‘ 185x 35 mm
Feed Screw (pitchxdepth) ’ 24 14,5 mm
shape 5 Dodecagon
size(L X D) l 260x104 mm (D:Long dia.) d=100 mm
Screen slot size (¢x/) 1 1.1x14.0 mm
slot angle ! 22°
opening ratio* ‘ 17. 169
; Ne. of vanes ‘ 10
N !
Suction Fan | gpo0q | 3800 RPM

Normal Milling Capacity

500—600 kg/hr

Power Requirement

5—4 HP

. . Total slotted area
* Opening ratxo:m

face area 10
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Fig. 2. Schematic drawing of abrasive type whitening machine used for experiment
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Table 2. Specifications of the abrasive-type whitening machine used for the experiment

Items ) Remarks
Maker l Dae Won Machine Work Company
Type ‘ Abrasive-type
speed 800—850 RPM
Emery Stone size(Lx D) 172—178 mm
size(Lx D) | 8519 Omm
Feed Screw pitch X depth | 2614 mm
size(LXD) 105% 162 (95) mm
Tapered pitch X depth 30x8 mm
Outlet Screw tapered ratio* { 31.9%
Shape Circle
size(L X D) 190210 mm
Screen slot size(¢tX1) 1.3X22mm
slot angle 45°, 75°
opening ratio 15.22%

Normal Milling capacity

|

1200kg/hr (for 2-2.5¢ of bran removal)

Power Requirement

|

4—5 HP

¥ Tapered ratio=

Long radius—Small radius

Length

X100
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Table 3.: Properties of the brown rice sample used for experiment
Items J Observations l Remarks
Variety ! IRRI-342 | Tong-il variety
Length(L) 6 420 mm Sd=0.356
Grain size Width(W) 2.675 mm Sd=0.095
Thickness(T) 1. 960 mm Sd=0.126
L/T 3.275
Bulk density (kg//) 0. 860
Head grains (%) 23,016
Sound grains 78. 665 Sd=1.792
Greenish grains 8.135 Sd=0. 560
Stained grains 1.082 Sd=0. 244
Cracked grains ! 5.134 Sd=0.536
Broken grains (%) 5 6. 898 Sd=0.932
Unhulled paddy (%) 0 * Sd=Standard
Foriegn material (%) 0.120 ' deviation
Moisture content (w.bh.) 13.05% ‘
Driwving ’Q
£ ) Bearing Pulie
e I o it
Mot
oror it L ,,’ 511p ring ]
P, Strain
— 1. i }Coupling guage Er

Fig. 3. Schematic diagram of the shaft torque transducer and its installation.
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Table 4. Summary of ANOVA table for milled- and head- rice recovery and electric power

comsumption
Source of Degree of Milled rice Head rice electric power
Variance Freedom recovery recovery consumption
Total 47 J‘
Subplot 15
Mainplot 5
Block 1
A 2 61, 200%* 517, 250%* 2, 992N-5
Error(A) 2
B 1 3, 474N-8 64, 125%% 44, 465%*
AXB 2 0. 790N-5 17,813% 15,781%
Error(B) 3
C 3 32, 250%* 18, 042%* 024, 967 %%
AxC 6 1, 250N-8 3,271% 4, 000*
BxC 3 1, 750N-s 4.8671* 0. 596N-8
AxBxC 6 1.500,S 7.091%% 4, 490**
Error(C) 18 ‘

Note, A : Emery stone speed, 3 levels
B : Slot angle, 2 levels

C : Combination of abrasive-and friction-type whiteners, 4 levels

** - Significance for 1%
* : Significance for 5%
N.S : Non-significant
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Fig. 11. Effect of rotational speed of emery-stone on electric power consumption for different
slot-angles of the abrasive-type whitener and for one-pass abrasive combinations.
(C;&CI) and two-passes abrasive combinations (Cy&Cy).
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