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Effects of Crushed Shells on the Physical Properties of Cement Mortar
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Abstract

Approximately 240,000 tons of waste shells are produced annually in the south and west coast of South Korea. Some
of these waste shells (oyster, cockle) are recycled as seeding collector and fertilizer, but most are dumped illegally near
the coast. One of the alternative solutions that can economically utilize a large amount of these waste shells is to apply
them to the production of construction materials. In this research, the basic physical properties of waste shells such as
oyster, cockle, clam, manila clam were investigated, and were used to prepare cement mortar with a 25% replacement
ratio of sand. According to the results, the 28 day compressive strength of cement mortar with cockle and manila clam
shells was similar to that of plain cement mortar. The compressive strength decreased by about 18% when clam was
used. However, the cement mortar with oyster shell showed about a 35% reduction in 28-day compressive strength,
and two times the absorption capacity of plain cement mortar. The reduction in compressive strength and the increase
in absorption capacity were mostly associated with the porous nature of the oyster shell.
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Figure 2. Image of shell

Figure 1. The inside of an

oyster plant crushing equipment

Table 1. The amount of waste shells and their disposal status

Throughput(ton) Open air

Area  Shells  ggeq Fertilizer storage Itota)l
collector Feed Etc. (ton) on
Tong
Oyster 22,000 72,000 7,000 47,000 148,000
yeong

Jeolla Oyster 3,310 22,100 16,806 8,510 50,726
nam
-do  Cockle - 35,500 - 5,002 40,502

= Etc. 1 lllegal reclamation, Spraying of crushing shells
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Figure 4. Fertilizer made of

Figure 3. Seed collector used

in the oyster bed recycled oyster shell
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Figure 5. Open storage yard Figure 6. Open air storage at
located at the fertilizer plant

costal area
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Table 2. Factors and level of the experiment

Factors Level
W/C(%) 35
c:S 1:3
Shell replacement (Sx%) 25
Shells Oyster, Cockle, Clam, Manila clam
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Table 3. Physical properties of waste shells

Shells

ltems Oyster Cockle Clam Manila clam
Speciic 1.358 2743 2,690 2,697
gravity(g/cm®)
Absorption(%) 9.44 202 1.85 248
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Table 4. Chemical compositions of various waste shells

Kinds

Shols Ca0  NaO C/MnO SO,  SOs
Oyster 949734 10125 - 18393 05283
Cocke 959515 - - 16848 0.6587
Clam 927901  1.1309  /0.1378 30987 05925

Mania clam 845074 59262 51563 16319  1.1921

o ndS  ALOs  FeOs  PiOs Ko S0
Oyster 04542 05815 01260 00939 03909
Cockle 0583 05005 01003 00807 03500
Clam 09850 06332 02282  0.1327 02708

Mania clam 04529 03224 02047 02390  0.1872
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Figure 7. XRD patterns of Clam and Cockle; note that A
indicates aragonite, C indicates calcite, and Q indicates quartz
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Figure 8. XRD patterns of Oyster and Manila Clam; note that A
indicates aragonite, C indicates calcite, and Q indicates quartz
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