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... Step of preparing oyster shells treated with sulfuric acid
... Ground natural oyster shell powder
... Add HZSO4 solution

FF ... Step of preparing solidifying agent

... Red clay, or fly ash, or mixture thereof
... Sodium hydroxide solution

Il ... Oyster shells treated with sulfuric acid

... Step of washing and grinding red clay, or fly ash, or mixture thereof
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(57) Abstract: The present invention relates to a solidi-
fying agent including oyster shells treated with a sul-
furic acid, and provided is a solidifying agent enabling
natural oyster shells, which are difficult to handle, and
fly ash, which has been buried without being recycled,
to be usable as economical solidifying agents having
performance-improved physical properties, thereby
having superior strength without using a high-priced
raw material such as cement, while contributing to en-
vironmental preservation by bulk-processing waste.
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[103]
[104]
[105]
[106]
[107]
[108]
[109]

[110]

[111]
[112]

[113]

[114]

CaCO;(S) + H,SO4(aq) =CaSO4S) + H,O(aq) + CO,T

A Z 4 4. A €3] (coal ash)
Ak A A shE kA A o] A eRs] vl Y 1] ol A 2 F 3 4] €3] (coal ash)E
90 °Coll A 12 Al ZF 71 23} 31 125 mesh A o] E A A A 53t}

Azd s FE
FE(clay)i= 4H AP A AFH T AL 90 Coll A 12 Al 7E A 2saL 125
mesh o] Z3FA] A A H 33}

AN 1A 13, 23 A2 A 2H ZA A A=
Azzel 1WA Azl 30258 Az %WXMFJ = 2, Al el 425

Alzzd A ers] @ Az 5EFH A xH FES FASIUESR &l FH st
15 b7 & o] &3fo] nRkek 3 E o) Wof 20 °C G0l A 20 U gE
FABE] A& 5 cm, A 19.6 ante] 715 FAIAE A28

ojw, 7] A et3], it el Z9 7, HE D FASUERY] 28 SR
ol-¢ff 3 2¢] vEF AT

%2
[3%2]

}aAgE =7 (Hes(F (FEEE |TASVER &9
Ne  |2%% |T9 %) BEN) |EE%

A1 Az 1 |31 31 - 1 38
A2 Az 1 |31 31 - 10 38
AN 3 Az 2 |31 31 - 1 38
A4 Az 2 |31 31 - 5 38
AAd 5 Az 2 |31 31 - 10 38
AAd 6 Az 2 |31 31 - 15 38
AN 7 Az 2 |15 47 - 15 38
AAd g Az 2 |47 15 - 15 38
AAd 9 Az 2 |47 - 15 15 38
2AAd 10 Az 2 |47 7.5 7.5 15 38
AN 11 Az 2 |31 31 - 20 38
AAle 12 (Al 3 |31 31 - 1 38
AAle] 13 (Al 3 |31 31 - 10 38
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[115]

[116] A 1, FAA G S92t AR B4

[117] Al golo] sioo s Al E Fufd el A3 2 st HIl S
gkol3l 7] Y5he] Al 2o 1 A 30 2 Al 2% Ak g = 23
OFF AL A shA] F& Hd =Fo 2] AF-& XRF ¥4-& A Al 5o
st & =4t L ARE 8] & 300 7] A EFA L

[118] %3
[3£3]
ik el =)o) g8y AR (T H%)
R Az 1 Az 2 Az 3 AA =37}
CaO 72.9 62.1 45.5 75.7
SO, 10.1 31.4 41.5 0.8
Na,O 7.8 - - 13.3
SiO, 2.7 2.4 23 3.1
MgO 3.1 - 6.2 2.5

[119]

[120]

[121]

[122]

sl S WA e Al 3 30 w2, SO0 F7hE A =7t
T Aol Sl E CaCO57F CaSO,E A BHEH A CaOoll SO,717F 28] &5

Ebui= slol =, 8Ako] 557k 1 Noll A 10 N2 & F7FE5 CaCO;7} CaSO
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SN FETFION o] YU A9 HEEo] kAL &S S Feng
vz ok 3otk gollo] i 1 W A] 10 No| T,

7h ab A S A= A o] F TS WX 10NY 5 =], ivkekd 1
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[123]
[124]
[125]

[126]

[127]

[128]
[129]

[130]

[131]
[132]
[133]

Te BAE L &84 O HA R Ca0%) SO, 3FsHAlH vl &) 1115
5WHA 10 53R £330 o], 274 == 5 A 7
H =9 7-& Aeks| of S3tsle] Az

A2 nS Az A2 FAA FFAE ¥ZA)
A6l 6 WA 10023 E Alxd wshA rk A2 E FA4 77te)

¥4
[34]
27| &7 5 (kgder)

A 6 9.3+0.5
A7 1.5+0.5
Al 8 13.0£1.2
A e 9 533+13
2 Al 10 123£2.7

Al B, SRt O R FAAE AT G, e B FE
FFEAY FEo} v}t FA o H7EE o] & 10 keden o] 2] $-3 A E
HER Y, SFERE A 7HE B9 50 kedanrol gl AR B] -3 AL S 2s
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TAA AR S & i
99] AZlo) T}, 7] = 1S B8] T AA ol (A Ao 8§ 2 )R FE] A2 FAA
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FAZIUGEF & v = T E o] b =l M A= I

sk Et A} AA o] 1-6 L 11-130. 2K Al Z2¥ LA 25 A 25 ZA A
Zp2yel kA EE A o & naisto] ot & 5ol Ebl =], A A o=
F 5= AN 19 FAAT B AEFEFEE NNFo R A9 2-6 2 11-139]
SAATE b= R EE A o= YeEh i
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(a) B2k 2] 5 =92} 30 W A] 50 T %;
(b) 3 E(clay), 2] €3] (coal ash) & 0] S 9] £ 2 o] Fo] 7] F O ZHE

AEE] = o] = 3k 5 WA 30 5% %; 2

(¢) FAFIIER 89 30 ] 40 S %S E3at= 5HA).
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0 WA 10 TF% et F 4:ﬂ%%%giqb
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