Journal of the Korean Ceramic Society

Vol. 30, No.12. PP. 1071~1079, 1993.

3Ca0-Si0, MMHS D O[AHIZEZ| 2l
Alkali Oxide2} SO,;8| ASEE
TaHE - HuE
|

SRR ER D
(1993 94 159 H¢

Interaction of Alkali Oxide and SO;
on 3Ca0-8i0, Formation and Microstructure

H. M. Cheong and 5. H. Choi
Depl. of Inorganic Malerials Engineering. Hanvang University
(Received September 15, 1993)

8 o

S ST vAEA v)He dgbe]st 80,0 Amahdel dislA date] oE KCGek NaLo;E. SO
i (NH:80, & A58t d7skedoh 84l S0/K:0=143% o I&ZOQ} S0,7}F WhEalel K807 FA4Em
°l~: e R M2 HelA] the A EAlsleR G AR 8 vldlaAel = ks nlA ] etk
SO/K0<1% W AHE G5 T2 24 J3ssich NaOst 803 izt 1wi% ¢4 Azletd G5 A4
AakEgivh oz GS7h Nat2h SOF o e abafshsle) CS=e shge] Af== 2&7] wEo|oh shx]2t S04/
Na:0=143% of A o<l G57F A =gler ols & ool NaS07t AA=e] 7171 45 A= 4lelz]
@ AR S8 Al FH-He 8 NaOoh SO A& Gabe) Ffo] 44 o71¢d4] 57 A4 ®rta
Bejzich ol A4% CSe 2 Ede] vl Eashn AN mud S 9lesl K0-80:4 BEeHr) o we

AANEE £33k slsdch

ABSTRACT

Interaction ol alkali oxides and S0, on C,S [ormation and microsiructure was studied using K.CO, and
Na.CO; as alkali sources and (NH .50, for S0O.. When 50./K,0=143 as mole raho, KO and SO; react o
form K,S50,, this phase is immiscible with olher oxide melt and thus could nol affect C;S formation as well
as its microstructure. In a condition of SO./K0<1, C\S crystals were round and grown in a much larger
size. With addition of Na;O and SOy by only 1wt% each, C,S formation was strongly hindered. Since C.S
was stabilized by Na* and SO/, it could not react to give C:S [ormation. However in the condition of SO,/
Na;0=143, a liltle amount of C;S was formed. It is considered that small amount of Na,S0; was formed,
this phase was immiscible with clinker hquid, and then C;S erystals were formed locally in the liquid part
of relatively low Na;0 and 50, compesitions. These crysials had irregular and rough surfaces and contained
more inclusions than those grown from K,0-50; system.
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Table 1. Chemical Composition of Starting Materials
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Sample Sample
G5 Ca0 Melt K0 [KaCOzl 50; [INHD.S0.] C:S Cal Melt NagO[NaCOs] 805 [(NH,50,]

Name Name
K150 56.01 18.24 24.75 0.00 [0.00] N1S0 56.01 1824 24.75 0.00 [0.00]
K151 05545 18.05 24.50 1.00 [1.65] N1S1 5545 18.05 24.50 1.00 [1.65]
K152 54.88 1787 2425 1.00 [147] 2.00 £3.30] N1S2 54.88 17.87 2425 1.00 [171] 200 [3.30]
K153 54.32 17.68 24.00 3.00 [4.95] N1S3 54.32 1768 24.00 3.00 [4.95]
K184 53.75 1750 23.75 4.00 [6.60] N154 5375 1750 2375 4.00 [6.60]
K186 52.62 17.13 23.25 6.00 [9.90] N156 52.62 17.13 23.25 6.00 [9.50]

| K2S0 5545 18.05 24.50 0.00 [0.00] N250 5545 18,05 24.50 0.00 [0.00]
K251 54.88 17.87 24.25 1.00 [1.65] N251 5488 17.87 24.25 1.00 [1.65]1
K252 54.32 1768 2400 2.00 [2583] 200 [3.30] N252 54.32 17.68 2400 200 [342] 200 [3.30]
K253 53.75 1750 2375 3.00 [4.95] N253 53.75 1750 23.75 3.00 [4.95]
K254 53.19 17.31 2350 4.00 [6.60]1 N254 53.19 17.31 23.50 4.00 [6.60]
K256 52.05 16857 2300 6.00 [9.90] N256 52.05 1695 23.00 6.00 [9.90]
K350 54.88 1787 24.25 000 [0.00] N3S0 5488 17.87 24.25 000  [0.00]
K381 54.32 17.68 24.00 100 [L65] N3S1 54.32 17.68 24.00 100 [Le5]
K382 5375 17.50 23.75 3.00 [440] 200 [3.30] N3S2 53.75 1750 23.75 300 [5.131 200 [3.30]
K353 53.19 17.31 23.50 3.00 [4.95] N3S3 53.19 17.31 23.50 3.00 [4.95]1
K354 5262 17.13 23.25 4.00 {6.60] N354 5262 1713 2325 4.00 [6.60]
K356 5149 17.76 22.75 6.00 [9.90] N3S6 5149 17.76 2275 6.00 [8.90]
K450 54.32 17.68 24.00 0.00 [0.00] N4S0 54.32 1768 24.00 0.00 [0.00]
K451 53.75 17.50 23.75 100 [1.65] N481 53.75 17.50 23.75 1.00 [1.65]
K452 5319 17.31 2350 400 [5.87] 2.00  [3.30] N452 5319 17.31 2350 400 [684]1 200  [3.30]
K453 52.62 17.13 23.25 3.00 [4.95] N453 52.62 17.13 23.25 3.00 [4.95]
K454 5205 1695 23.00 4.00 [6.60] N454 52.05 1695 23.00 4.00 [8.60]
K456 5092 1658 2250 6.00 [9.90] N456 50.92 16.58 22,50 6.00 [9.50]
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Table 3, Varialion of Free CaQ Contenl of the Clin-
kers Sintered at 1450T for 30 Minutes with
Various Na;O and SO, Content
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Fig, 2. Response surface plotting of free Cad content
of the chinkers sintered at 1450C for 30 minu-
tes with various Na.0 and SOj; content.
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Fig. 3. Variation of C.S content of the clinkers sintered
at 145307 for 30 minutes with various K;Q and
50 content.
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Fig. 11. Optical micrographs of the clinkers sintered at 14507 for 30 minutes with vanous K.0 and 50, content.
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Fig. 12. Optical micrographs of the clinkers sintered at 1450°C for 30 minutes with various Na;Q and 50, content.
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