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ABSTRACT

In this siudy, a Comparative invesiigation of the elffeet of K50y and CaS04 oa the formation ol calcium silicate

was made.
K380, had little effect on Ca8 formation. More t

ban 4.0 wi. 9

of CaS0y hindered the reaclion of C:S and CaQ,

so Cs5 [ormation weas restrained Ly forming the reaclion rim around Ca5 Particles.

And activation energy for C38 formafion was caicq]aie(l ziound la be 40 kealfmaol irrespective of the amount of

F.a80,.
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Fig. 1. XRD patierns of 7-CsS and clinker melt
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Table 1. Chemical composition of samples.

(Unit: wi %)

Sample No. | CS Ca0 melt K80, CaSOy | Remark
1 I 56.58 : 18.42 25.00 ¢ | | s0a o0y
2 | 5412 17.62 23.91 435 i ~0%
3 51.66 16.82 23,82 8.70 ? 409
4 49,20 16.02 21.74 13.05 6.0
5 55.45 16 65 24.50 ‘ 3.40 20%
6 54,32 14.88 24.00 6.30 40%
7 53.18 13.12 23.50 10.20 6.0%
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Fig. 2. Heating micrographs of CoS specimen with K5O,

ol &5 8¢ FAA L Lnd dE HEEE Table 3. The amount of SC; in clinker with K804
-8 Arrhenius 2 & =28+ S0, ek sle] &4 & and CaS0y. )
{Unil: wt %)
A & A akatg o,
Temp.
_ \ 1,250 1,300| 1,350 1,400] 1,450
3. ogdnr Sample No.
3.1 Kz80, 9} G5 2] wetting 1 Tr Tr Tr Tr Tr

2.0 20 1.9 1.8 1.8
4.1 4.0 39 3.9 3.3
6.0 6.0 5.9 6.0 5.8
2.0 2.0 1.8 1.9 1.6
1.9 3.8 3.7 38 3.5
59 3.8 5.6 3.7 5.4

CZSQ} K280, A}e]g] wetling o 2B =4 517 43
L) AbalL Fig 2 9 2o,

CzS Foll molding A 7 £3EL K50, 1000°C
7EAVEA FHe] Y3 1050°C e = 449
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HA gewA Fuel od Aem e
32 OS AALE VIAL KO H oS0 AL 1o 9o 9 2 G590l A 92 R
Table 1 8] A 8.2 =43k free Ca0 &l SO3 & ¥ b w2 qu
A %F A3 Table 2, Table 3 5 7bt},
Table 2 6] 4 K3SO4 A 714 free CaO BFeko ) 4] 4] Toasoan .
28 pEgFe] vk ghasby el 2716 KeSO4 F 7t g
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Fable 2. The amount of free CaQ in the clinker with \

l
KESO:; and CHSO4. ‘

(Unit: wi %) ) _/_/J w&hi,}{i"\w:\.,__ﬂi\f\hf\ _J‘L_

Temp. St
1,250 1,300 1,350 1,400 1,450 :
Sample No,

1 17.80 | 17.53 | 9.73 1.91 0.97 xM,J

1
K,,.._n-r'\-l’ W‘J\uﬁmf A ""‘-—mf

2 1772 | 1675 | 721 1.84| 138 Cat

3 16.43 | 1549 | 927 192 147 | \ ! 'I

4 1577 | 1468 | 7.64| 198 | 149 \

5 1836 | 17.30 | 1515 | 633 | 3.40 o ‘M,-J'w A L

6 17.31 | 13.85 | 11.88 | 8.86 | 9.79 V.
7

15.64 | 14.92 | 10.89 [ .36 9.56

Fig. 3. XRD patterns of clinker with K;S0,.
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ul? o 2 S0 ek 2 2oz shel] v} 2 Si €] diffusion

cocficient & A4t 452 Tabled ¢ 3o},

me-l (ay Coleclntion of diffusion coefficient {Free

LCain,
{unit: wt.%)
D O ‘
] 0O 2.0 4.0 6.0
Tﬂmn.\ ‘ !
1:30°C | s 7.0 7.3 7.3
1400 l 3.0 3.3 3.0 3.2
iz, & (b) Optical micrographs of cilnker with .80, 145090 } 'R i3 | 1.4 1.2
(SO5 40wt I
Total Ca0 l 63.96 | 66.00 ‘ 63.03 §0.06
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Culcinmsilicate 2] A= TR ]

Table 4. (b) Calculation of diffusion coefficient{Reaction

ratio).
a=1_ % free CaQ
% Total CaQ
505% .
m 0 ' 2.0 40 | 60 ,
1350°C 0.91 0.32 0.88 0.58

1400 °C 0.95 0.95 0.95 0.95
1450°C 0.98 0.98 0.98 0.98

Table 4. (c) Calculation of dilfusion coefficicnt of Si.
D=625x10773 (1— Y7 _ )2
{Unit: x 1077 em&/sec)

w
Tormp. |

1350°C 192 1.73 1.64 1,59
1400°C 2.63 249 2.54 243
1450°C 3.50 3.33 329

0 2.0 [ 40 | 60 ’
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Fig. 6 Imaginary immiscible reaction model between clinker melt and suiphate liquid.
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EDAX Data

Point 1 | Pommt 2 ‘ Point 3 | Point 4
Ca0 62.80 63.34 58.99 47.92
810, 30.10 26.90 28.59 485
AlQy 29.3 3.38 4,72 22.44
FeaOg 1.34 1.58 212 10.10
S0y 2.83 4.80 5.57 14.71

Fig. 7 (a) Scanning electron micrographs and EDAX
analysis data of Cs8 with CaSCy (80;4.0
wt. %

S R i o B

9 245 749 A B2E 1450°C

of A 3004 &£4Fe 4 FYAE SEMog 33
gl EDAX = 4843 A% Fig. 73 2k

Fig. 74 (a), (b) ol= A= CS9 442 %

= #2347, 93

Table 1 2 No. 1, No.7

Bl Qgkow] S 2=2)e] d]dle] 9ayF A
50:9 Pk o4 g Rm &gt wizh SobE

£ o 9 ¢lgeh Fig 7(a) E% 78 point 14]A=
5057 2.83 wt. %, 3k AlE 430 wi. %olgl et 7
A AL SSTwt % 2 Eeh glow] @448
point 4 &= 803 71 14.71 wi. % = A A vpehded
Fig. 7 (b) S35 %4 Fig. 7(a) e} nbil7]A] & 50g=
AGANE B4E A Uehdeh Fig () 297
A rim e s et point 39 iy FdE 2
Akhmedov? A+ A A8k (CeS)n-CaS04 8] rimof] 3
n=6~7 FFola Fig 7{b) 2L point 3 o] A=
n=iS o5l ol 503 YFAD (C9)Ca
§040l 4 CaSOs¢ FHEZ S7leln g&& BeF
Zelel, vt C51504 A7 e A 'V\T?J.-—VH
n ol Az @ DWIM$%3 ez 4
A7t 24E ﬁl»“‘ CaS o 4] 50e8] H-28 S48
7] 8] No. 69 AlBe] MgOE 20wt % 37150
10°C o4 308 2AAH CS A £2 245 T

EDAX Data

| Point 1| Point 2 ; Point 3 | Point 4
Ca0O 64.42 60.57 53.20 52.05
8i0, 25.59 26.79 26.72 3.49
Al Gy 3.50 4.29 4.90 1147
FesGs 205 2.06 2.72 10.75
504 4139 6.19 7.46 22,24

Fig. 7 () Scanning electron micrographs and EDAX

analysis dala of oS with CaSQy (8C; 6.0

wt. 95).

EDAX Data

Point | | Point2 | Point3 | Point 4
Ca0 69.59 72.35 | 70.74 70.81
Si0s 25.04 23.84 24.50 24.63
AlsQ3 1.72 1.53 ’ 1.68 1.33
Fex04 0.60 0.88 075 0.94
MgO 1.53 0.48 0.95 1.01
S03 1.51 0.92 1.37 1.28

Fiz. 8 Scannung electron micrographs and EDAX

analysis data of CaS with CaSQOy (503 6.0wt, %)
and MgO (2.0 wt. 55},

v A GS A
A% Fig. 8 5 7be] 8057+ CS ¥4 93¢
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Table 5, Activalion energy of Cs5 {ormatca in the
clinker with K,S0,. (Kcal/mol}
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