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SUMMARY

The characteristic and efficiency of natural shell sand in the coast of Cheju-Do and Jin-

Do were studied to apply as agricultural lime for the soil acid adjustment.

1. The alkalinity of shell sand from Cheju coast was higher than that of Jindo and
more weathered into fine particles. Tke particle size distributions of Cheju shell sand
were condensed finer particles than 32 mesh in Cheju shell sands and in more coarser

particles than 32 mesh in Jindo one.

2. The effect of Cheju shell sand on increasing soil pH value in the upland condition
was low at the beginning but more gradually increased after 8 weeks from the treatment

than ground lime, and Jindo was very dull during the period of treatment. The commercial

lime crushed from Jindo was approximately equal to the ground lime.

3. In the submerged condition, the shell sand of Cheju reacted with soil acid more
quickly than ground lime after 2 days, and Jindo was very slow.

4. The relative efficiency of various particle size fraction of the shell sand was superior
to the ground lime. The lime particles between 9 to 14 mesh and 20 mesh had more

remarkable difference of pH value than other fine particles. The efficiency among finer

sizes than 20 mesh particle was approximately equal to each others.
5. The shell sand from the Cheju would be applied directly as agricultural lime without

any treatment, and Jindo also can be expected to be effective as agricultural lime with

crushing procedure.
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Table 1. Composition of Shell Sand Percent
Jindo Hae nam
Mosar1i  Woogun Baek
1 2 3 4 5  g5Co 1 2 Pol 2
CaO 46.3 48.3 38.0 45.4 48.3 46.8 44.9 28.9 43.7 15.3 26.4
N/2-HCI Soluble MgO 0.8 1.9 2.2 20 1.9 23 1.9 27 22 28 23
Alkalinity 47.1 51.0 41.1 48.2 51.0 50.0 47.6 32.7 46.8 19.2 29.6
Chejudo
1 Halimupz Chochun Guchwa Aewal Pyeosun
Ca0 51.9 49.7  50.0 50.2 50.8 43.0
N/2-HCI Soluble MgO 3.6 2.9 4.5 4.2 3.4 3.4
Alkalinity 56.9 53.7 56.2 56.1 55.5 47.7

Chindo, Gagae-ri 1; Raw material of S.CO. 2; Near the edge of sea water.
3; Near the village. 4; 8 m. under ground from surface at hill 5; Surface of hill.

Woogun-ri
Baek po-ri
Halimup
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DTA(Carowitz Co, West Germany. 10°C/min,

1; 3m outside from edge of Water. 2; 8m outside from edge of water.
1; 8m outside from edge of water. 2; The original form of shell.
1; Kumrung-ri 2; Hyepche-ri.
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Table 2. Particle Size Distribution of Shel Sand
%, ( . ) Cumulative percent

5> 5/10 10/32  32/48  48/60 60/100 >100

Particle size (mesh) 7

Collection area

Jindo 1 5.4 28.1 42.0 13.1 3.1 4.8 3.5
(100) (95.6) (66.5) (24.5) (1.4 (8.3

2 6.0 15.8 63.3 12.2 1.0 1.1 0.6
(100) (94.0) (78.2) (14.9) @.n a.mn

3 - 6.2 51.0 35.3 3.5 3.5 0.5
(100) (93.8) (42.8) (7.5) (4.0

4 16.0 24.4 36.1 15.3 3.0 4.2 1.0
(1000 (84.0) (59.6) (23 5. 8.2 (6.2)

5 42.0 45.2 10.5 0.8 0.5 0.5 0.5
(100) (88.0) (12.8) 2.3 (1.5) 1.0)

6 — 48.5 37.0 9.8 1.2 2.5 L9
(100) ¢(51.5)  (14.5) @7 (3.5

Haenam Woogun 1 7.8 38.7 42.0 4.5 6.5 0.5
100) (92.2) (53.5) (LB  (7.0)

2 38.0 46.5 13.0 1.5 0.5 0.3 0.2
(100) (62.0) (5.5 (25 o 0.5

Baekpo 1 — 0.5 35.6 43.0 6.9 13.5 0.5
(100) (99.5) (63.9) (20.9) (14.0)

2 14.2 51.2 17.8 0.5 2.0 0.3

14.0
(100) (86.0) (71.8) (20.6) @.8) @.3)

S.Co. - — 27.6 26.6 14.0 20.3 11.5
ao00) (72.4) (45.8) (3L.8)

0.7 8.1 69.7 12.8 .- 8.5 0.2
aoo) (99.3 (9L2) (2L.5) 8.7

1.7 17.8 65.9 10.8 3.7 0.1
(100) (98.3) (80.5) (14.6) 3.8

Chochun — — 13.0 71.0 10.1 56 0.3
(100) (86.0) (16.0) 5.9

41.0 241 310 L4

Chejudo, Hallimup 1 =

Guchwa — — 2.5
(100) (97.5) (56.5) (32.4)
Aewol ; — 1.0 40.7  48.5 7.6 2.0 0.2
(100) (99.0) (68.3) (9.8) (2.2
Pyosun — 0.1 1.3 19.1 25.0 45.2 9.3
(100) (99.9) (98.6) (79.5) (54.5)
Table 3. Components of Shell Sand ]
g percent
| | Total | NjzHOISOL |
S O — Solubility
1 0 MgO  Allalimity Org. M. |  Alkalinity ,
Hallim 1 52.1 3.7 57.2 0.16 56.9 - | 99.5
Jindo 1 51.7 1.2 53.4 0.37 4.1 - 88.2
ok old] F REIY HREd A a9 SRE P Cx = TS
e HEste Bel & S35 BEE] B 1) 4 #RE :
Sz BEs 20 53 3.03AdAE EED £R D) BERAR BB 19 WME 93 1, BE L
£ 29 SHsg, TR BRAEREIEERER 32.2%,
ey 11 WO =4RRe0] ¥E Aol TERBRE TEikEd 13.2%, 971 50.5%) TR E
BET FER(TERER 67.3%, MiiEE+ 1.9%, &7
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Fig. 1. DTA Curves of Shell Sand
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Fig. 2. X-ray Diffraction Patterns of the
<0.146 mm Shell Powders
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Table 4. Amount of Limes Applied

g/pot
Upland Condition Submerged Condition
Remark
1* 2 3 4 1* 2 3
Lime 42.0 84.0 3.2 1
Slaked Lime 30.1  60.2 1.8 \Commercial
Lime from Shell Sand(S.Co) | 44.0  88.0  132.0 2.7 J
Shell sand(Jin Do. 1) 43.0 86.0 129.0 172.0f 2.6 5.2 7.8
Shell Sand (Cheju. 1) 37.0 74.0 111.0 148.0 2.2 4.4 6.6
* Liming Factor.
2) = R# v RBER
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Fig. 3. Changes of pH in Upland Condition
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Fig. 4 Changes of pH in Submerged Condition
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Table 5. Chemical Component and Applied Amount

N/2-HCI Solu. %

Mesh Applied Amount. g/pot
CaO MgO  Alkality

9/14 51°0 0.8 52.0
L 20/40 51.0 0.8 52.1

tme 60/65 51.7 0.8 52.8 47.3
>100 51.7 0.8 52.8
9/14 51.4 0.5 52.1

Shell Sand 20/40 52.9 0.5 53.6 46.2
(Hallim up) 60/65 53.3 0.5 54.3
>100 53.3 0.5 54.3

Table 6. Changes of Soil pH by the various sizes of lime applied

Period (month)
Mesh
1stday[1[2]3[5{7’9[11[13[15'17
Lime o/14 5.3 5.9 59 59 61 66 66 67 67 68 7.0
20/40f 5.3 6.5 6.6 66 7.0 7.0 7.1 7.2 7.2 7.2 7.2
60/6s; 53 6.5 67 67 7.2 7.4 7.6 7.6 7.6 7.5 7.5
>0 5.8 69 7.1 71 7.3 7.4 74 77 7.8 7.7 7.5
Shell Sand 9/14 5.3 58 65 65 68 68 7.1 7.1 7.3 7.4 7.3
(Hallimunp) 20/40 5.2 6.8 7.3 7.3 7.6 7.6 7.8 7.9 7.9 7.7 7.6
60/64f 5.4 7.0 7.3 7.4 7.6 7.5 80 7.9 7.8 7.6 7.6
>100 6.1 7.4 7.4 7.4 7.5 7.5 7.9 7.8 7.7 7.5 7.5
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