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ABSTRACT

An emphasis has been placed on the importance of selecting a
sand for furan sand process, which is affected by the properties
of sand, Investigations have been carrlied out to use the domes—
tic artificial sands for the furan sand process, For laboratory
investigations, the sands bave been prepared and tested for che—
mical analysis,loss on ignition,sieve analysis, AFS grain fin-
eness number,grain shape, PH value,acid demand,surface shape,
theoretical surface area, moisture absorption,crushing durabi-
lity and compressive strength and S_ S, 1, of molding sands,
Most commercial sands have been found to be able to be used,
The main requirement of the sands has been shown to be that 3
or 4 screen sands, AFS no,40-70 (or 100),0f low acid démand, go—

od surface area and good grain shape require less resin and ca-
talyst to give an adequate strength,
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Table 1, Supplier and Location of Artificial Silica Sands

Name of Sand Supplier -Location
Yangpyeong Sand B F B BB ER A& BT SAY §4¢l
Nonsan Sand B WL B KREAMEH ¢ A 45§ vHile
Soyo Sand H OE OO B HEEE A% T FFAST 4EddE
Yeongdong Sand x B ® | xEE@Y Fx ET 3% Fael
Danyang Sand B W B = BEw 5 crokT il A=
Jecheon Sand ® Il ® AFLFELHH FX AT 4 T4
Gangjin Sand R B B | BXRARYD & A AT AAF e
Jinhae Sand 2 rB D HEEX & g As A A 2F FH4
Seosan Sand B o ® i & R R e AAT K34 A4
Jangsu S and E K ® 7E Bk AS AT AEd 93
Jumunjin Sand EX &P EX&EDY T¥4t ZYE 35F FTAT U3

Table 2, Characteristics of Resin and Catalyst Used

Viscosit Density - |Involati -
Kind Name Type ¢ y] PH v . N,% | H,O | Temp,
(25C) (25C) lity
Resin |TD-3389-F| UF/FA| < 22 7.3+0.2f 1.18+0.@ 31 £2 (3 (4 -
Catalyst | C—22 -M|3uiPRoRT (65 - | 1.2120.02 - - - |10~300
2.2 RBHk

EEALRY] HE/0 BET BES o
A+ Table 3¢ RAY HPYPRBRETE FMsHA
o= FEMiEE BT HADEH HHE HRst
7! $3ld EAS Hobart Mixer (£% 5kg /@

110 Volt ) & FlMdlq ABRED 100 % #¥
_20_
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ker ( Ro— taptype ) & A}& 6mesh =24 2

Table 3,

ol AF 3L

Testing Methods

Item

Remarks

Chemical Analysis
Sieve Analysis

Grain Fineness Number
Surface Area

Grain Shape

Surface Shape
Moisture Absorption
pH Value

Acid Demand

Crushing Durability

Sio, ,A1,0; ,Fe,0;,Ca0,Mg0, loss on ignition
KS A 5301 test method

AFS test method 23)

AFS alternate calculate method 23>
microscopical examination 23

SEM examination

Centrifugal separator ( tjpe H-12) 19

PH meter 20) | 23)

PH meter, PH 7 17) , 23>

Ballmill (ball 20 ea, 27.1 gr ) 18>
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Table 4 , Types and Chemical Analysis of Artificial Siliea Sands

( unit : wt % )

Chem_, Comp
Si0, Al,0; | Fe,0, Ca0 MgO Ig.loss
Type of Sand
Yangpeong Sand 96 .91 2.52 0.56 0.0l 0.02 0.01
Nonsan Sand 96.13 3.59 0.27 0.01 0.01 0.01
Soyo Sand 97.92 0.96 1.11 0.01 0.01 0.01
Yeongdong Sand No_ 4 97.12 2.04 0.83 0.01 0.01 0.01
Yeongdong Sand No 5 95.78 3.20 0.50 0.03 0.02 0.50
Yeongdong Sand No_ 6 93.68 4.20 1.30 0.04 0.02 0.50
Danyang Sand 93.77 3.02 1,60 0.49 0.52 0.40
Jecheon Sand No 4 97.81 2.01 | 0,10 | 0.01 0.01 0.09
Jecheon Sand No,5 96.76 2.36 0.75 0.02 3,01 0,12
Jecheon Sand No 6 96, 2.47 0.92 0.02 0.01 0.07
Jecheon Sand No_ 7 94 .60 2.54 1.70 0.03 0.01 0.09
Gangjin Sand No 4 97.04 1.11 0.94 0.01 0.01 0.40
Gangjin Sand No _ 5 96 , 82 1.40 0.74 0.01 0.01 0.51
Gangjin Sand No_6 96 .54 1.74 0.60 0.01 0.01 0.43
Gangjin Sand No_ 7 95 .01 1.91 0.41 0.01 0.01 0.79
J inbae Sand 96.17 | 1.12 | 0.41 | 0.01 0.01 | 0.54 |
Seosan Sand 97.70 0.26 0.32 0.01 0,01 0.70
Jangsu Sand No .5 97.68 0.91 0.38 0.01 0,01 0.06
Jangsu Sand No 6 96.83 0.95 0.20 0.01 - 0,0t 0.12
Jumunjin Sand 20 90.88 6.73 0.21 0.02 0.24 0.88
Jumunjin Sand No 4 88,10 6.70 0.25 0.03 0,30 0.37
Jumunjin Sand No_5 87.94 7.35 0.56 0.03 0.04 0.22
Jumunjin Sand 30 88.05 7.68 0.28 0.03 0,04 0.42
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Table 5, Types and Sieve Analysis of Artificial Silica Sands

Mesh No, Retained on Sieve ( wi , % ) AFS Sﬁ’izce
Type of Sand 6 |12 20] 30|40 |50 | 70 |100 | 140|200 |270 | pan| GFE |(c#/ gr)
Yangpeong Sand 1.2 156.4(28.0(13.6| 04| 04 25,72 | 53,17
Nonsan Sand 04] 3.0/17.6123.0|21.0(16.6 |9.0 |4.0{4.8 86,12 | 235.62
Soyo Sand 0.2117.4|54141211441 10104 35.9 | 81.03
Yeongdong Sand No4 664 133.4] 0.8] 0.2 0.2 13.64 | 29.98
Yeongdong Sand N0,5' 5.4 [57.2120.2113.2] 3.4 | 0.4 0.2 255 53.9
Yeongdong Sand N0,6l 02| 1.0{18,0144.0122,8 | 9.2 | 3.0 1.0| 0.2] 0,4} 47.66| 116.69
Danyang Sand 0.215.0141.8{42.011041| 0.4 0.2 47221 117.06
Jecheon Sand No_4 25,0 |172.6| 2.01 0.2{ 0.2 17.8 3 .68
Jecheon Sand No,5 101 1.8135.6122.2 | 4.6 | 3.2 | 1.0| 2.6| 2.8/ 54,16 124,56
Jecheon Sand No_6 0,2113.8140,2124.6 | 8.8 5.2 | 3.0f 1.4] 2,8]59,32| 152.88
Jecheon Sand No,7 1.4113.0120.4 126.6 113.4| 3.0} 8.2| 113,6} 321.24
Gangjin Sand No_4 1.0 |84.8113.2] 0.8 0.2 21,361 43.06
Gangjin Sand No_ 5 10,419.6150,6|15.4 | 2,6 0.8 | 0.2 0.4140.0 92.98
Gangjin Sand No_ 6 0.2/32.6/41,0115.6| 5.6 2.4| 1.21 1.4160.08} 1%.92
Gangjin Sand No_ 7 9.9{12.4 |20.1 {18,0 |19.6{ 8.2|11.8} 121.4 | 337.6
J inhae Sand 101 1,81 1.8] 44| 5.0 8.0(16,6 {21,4114.6{25.4{162,02 | 433.98
Seosan Sand 2.2136.8137.2 116,41 6,0 0,8{ 0.2 0.4]54.18| 138.16
Jangsu Sand No_5 0.6 |41.6|274(21.8/ 58| 2,01 02 0.2{0.2]0.2}31,18| 6582
Jangsu Sand No_6 2.8112,0136.4(31.4 |13,2| 3.6 | 0.4 0,2148,42 1 120.10
Jumunjin Sand 20 23.2151.4 1166 6.4} 1,8} 0.2 0.2 0.2 12,78 28.66
Jumunjin Sand No_4 22.0 160.8(14,6| 2.21 0.2 0.2 19,86 | 40.98
Jumunjin Sand No_ 5 22,8131.6121,0{216 | 2.2} 0.6 | 0.2 3,66 81,66
Jumunjin Sand 30 28,6 [49.0(17.4]1 4,61 4.6 0.2 0.2 19,96 | 41.68
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Y angpeong Sand 30 mesh X 10

Jangsu Sand No_ 6 50mesh X 15 Juminjin Sand 20 20mesb X 10

|

Fig.l Grain Form of Artificial
Silica Sands
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Yangpeorg Sand 30 meab X 500 Soyo Sand 50 mesh X 350 Yeongdong Sand No 650 mesh X15

Danyarng Sand 7)mesbh X |,000

Jinbee Sand 200 meshX 1,500 Seosan Sand 70mesh X X0 Jangsu Sand No 6 50mesh X 350

3 QLYY

Fig.2 SEM Micrograps of the Surface of
Artificial Silica Sands
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Table 6 , Types and Moisture Absorption of Artificial Silica Sands
(unit :wt . %)

Time
Type of Sand (min) ) 10 15 20
Yangpeong Sand 20.0 18.8 17.0 17,0
Nonsan Sand 22.0 20.8 19 .0 19.0
Soyo Sand 19.8 19.0 17.6 17.4
Yeongdong Sand No 4 10.5 9.3 8.1 7.5
Yeongdong Sand No_ 5 14.9 13.6 11,7 11.1
Yeongdong Sand No,6 22.0 19.6 18.3 18.3
Danyang Sand 20.5 19.8 19.0 19.0
Jecheon Sand No, 4 | 14.0 12.4 10.8 10.5
Jecheon Sand No_5 20.0 19,0 - 18.3 18,0
Jecheon Sand No 6 21.4 19.6 19.0 19.0
Gangjin Sand No 4 16,0 15,6 15.3 15.3
Gangjin Sand No,b 18.3 18.0 17.6 17.6
J inhae Sand 21.6 20,2 19.4 19.0
Seosan Sand 20.9 20.2 19.0 19.0
Jangsu Sand No.5 19.0 15.6 14.6 14,3
Jangsu Sand No.6 21.2 19.0 17.6 17.3
Jumunjin Sand 20 4.4 3.9 3.6 3.6

)

Table 7, Types and Acid Demand of Artificial Silica Sands

Type of Sand PH ' Acid Demand
Yangpeong Sand . | 6.4 | 0,64
Nonsan Sand | | 6.8 0.42
Soyo Sand . - 6.6 0.34
Yeongdong Sand No_ b | 6.4 1,24
Danyang Sand 6.4 1.42
Jecheon Sand No, 5 , 6.6 1.02
Gangjin Sand No, 5 6.4 1.05
J inbae Sand 7.6 2.25
Seosan Sand 6.4 1.02
Jangsu Sand No 5 6.8 0.56
Jumunjin Sand 20 7.2 1.40

-6~ %2 Vol,1,No 3(1981)
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Table 8, Types and Crushing Durability of Aritificial Silica Sands

(unit:wt ,%)

\Time

Type of Sand (min) ° Lo bo
Yangpeong Sand 107 .5 113.8 129.5
Nonsan Sand 110.2 111.9 112.1
Soyo Sand 104.,0 106.6 129.2
Yeongdong Sand No 4 123.,0 146 .2 150,0
Yeongdong Sand No._ 6 107.8 109.7 110.9
Danyang Sand 112.1 112.,7 116.3
Jecheon SandNt.).4 119.8 126.3 133.7
Jecheon Sand No_ 6 105.6 111.8 132.0
Gangjin Sand No_ 5 110.6 114 .4 115.5
Gangjin Sand No_ 6 100.1 102.3 104 .9
J inhae Sand 108 .4 112.5 112.,8
Seosan Sand 110.8 111.4 113.1
Jangsu Sand No_6 112 .4 114 .4 117.1
Jumunjin Sand 20 105.0 119.0 148.0
Jumunjin Sand No_5 116.5 121.3 134.6
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Table 9, Effect of Setting Time on S S I,0f Artificial Silica Sands
( unit : wt _ %)

Time
Type of Sand —~—2F) : : ’ : 2
Yangpeong Sand 80 86 88 90 91
Nonsan Sand 76 83 85 88 89
Soyo Sand 80 82 84 89 90
Yeongdong Sand No 6 78 80 84 87 88
Danyang Sand 79 84 88 90 90
Jecheon Sand No, 6 78 83 86 88 92
Gangjin Sand No_6 78 80 86 89 90
Seosan Sand 76 81 85 89 91
Jangsu Sand No_6 78 82 84 87 88
Jumunjin Sand 20 90 92 92 93 94

_28...

Room Temp,22-28C Humidity65-70%
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