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Abstract— Carbo-chlorination of Korean kaolinic clay of pink-c grade deposited in Sanchung and Hadong
areas was studied to examine the effect of alkali metallic-, alkaline earth metallic- and other metallic-chlorides
on the reaction rate.

Alkali metallic-chloride like KCI, NaCl and LiCl enhanced the chlorination of silicon, aluminum and iron
portions in clay significantly greater than alkaline earth metallic- and other metallicchlorides. At a constant
temperature of 925 K, the chlorination of the aluminum with KCl was completed when only 40% conversion was
made in the chlorination of clay in the absence of catalyst. The temperature providing maximum conversion of
aluminum was slightly different from catalyst.
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The addition of KCl produced maximum conversion at 950K, whereas 935K with NaCl. During the reaction with

KCl present, the Al/Si conversion ratio increased

'portionally (selectivities of aluminum and silicon are similar), and

the Al/Si conversion ratio in the presence of NaCl was very high at a shorter reaction time(selectivity of aluminum is

greater than that of silicon).
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1. gas cylinder (Ar, Ait, Cl;) 8. insulating brick

2. flow meters 9. alumina wool

3. demoisturizer (CaCly) 10. flask

4. furnace 11. 20% NaOH scrubber
5. temperature controller 12. 20% HCI scrubber
6. quarz string 13. 1/4” ceramic ball

7. sample holder 14. off gas

Fig. 1. Experimental apparatus.
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Fig. 2. Fractional conversion of Al as functions of
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Ba-d 3 (1) 97

ATellMe Fole] FRHol HAAgle] nEiE/ Zuj/
a9 E3|7} 5/1/10] =A slglend ClLol §4-2
0.2 //min (298K, 17]3boll4} ¥A)-S ARgsleic),

e

3-2, U325 W2 MEs

Table 12 uhg-417+8 30802 AASIA Fx]8 o
uR3-2x 9l el gol 8= Si, Al 283 Fe 439
A5 HERE Aol

3-2-1, Si 489l oisiale

Fig, 3& Table 1o vfebd 28 Foll4] w9}
2 e Si Ao AFguhe AT Aolch, Zuf
7b lgAlel AMeEge Moz FAsle] gl
Fig. 3 o3l osle]l 244 (JA F)9sH8e g2
Asheol vwlste] =& Si AR AHEE Holum gle
o Zofjyt gl A9 vlamsted & u & ajolr) gle
4+ o4 4 9o, LiCl, NaCl 2]z KCI& A-&3 ol
e PE 2 Si AR AZEge 7z oF 0,87,
0.98 2zl 1,002 Jehle ool 22y 77} of
870K, 925K —2z]x 930Ko|},

1.0 P———
09+ ]
0.8} .
0.7+ -
7
S 0.6} -
o
.S
14
g 0.5 e KCl n
8 O Na(l
04 yay chlz -
( O PbCly
0.3 <& snCly .
A LiCl
- @ CuCly
0.2 < BaCly 7
v MgCly
0.1r B CaCl =
g | S SV S S R T S NS N N SN S 1
750 800 850 900 950 1000 1050

Temperature, K
Fig. 3. Fractional conversion of Si in clay as a
function of temperature in the presence of
various catalysts.

HWAHAK KONGHAK Vol. 27, No. 1, February 1989



98

¥4+

=4

-7l g

Table 1. Fractional conversion data of Si, Al and Fe in clay at different temperature

Exp. Catalyst Temp., K Rxn. Clay/Cat/C, ‘ Fractionl Conversion
No. b.p. Temp., K wt. Si Al Fe
1 975 0.85 0.68 0.64
2 — — 925 0.80 0.55 0.50
3 Clay only 875 5/ 0.74 0.31 0.25
4 825 0.65 0.00 0.00
5 975 0.98 0.99 0.99
6 KCl 1043 1773 925 5/1/1 0.98 0.98 0.95
7 875 0.92 0.91 0.78
8 825 0.78 0.62 0.45
9 975 0.98 0.96 0.97
10 NaCl 1074 1686 925 5/1/1 0.98 0.97 0.94
11 875 0.93 0.92 0.81
12 825 0.83 0.72 0.50
13 975 0.82 0.95 0.98
14 LiCl 878 1598 925 5/1/11 0.87 0.95 0.83
15 875 0.84 0.83 0.50
16 825 0.60 0.06 0.01
17 975 0.80 0.62 0.09
18 CaCl, 1055 1873 925 5/1/1 0.82 0.53 0.07
19 875 0.81 0.30 0.04
20 825 0.75 0.01 0.02
21 975 0.75 0.70 0.61
22 BaCl, 1236 1833 925 5/1/1 0.80 0.70 0.56
23 875 0.76 0.62 0.43
24 825 0.57 0.01 0.00
25 975 0.57 0.64 0.95
26 MgCl, 987 1685 925 5/1/1 0.56 0.62 0.93
27 875 0.52 0.55 0.83
28 825 0.44 0.47 0.55
29 975 0.94 0.85 0.75
30 ZnCl, 556 1005 925 5/1/1 0.90 0.72 0.60
31 875 0.78 0.42 0.30
32 825 0.52 0.02 0.00
33 975 0.85 0.75 0.74
34 SnCl, 519 925 925 5/1/1 0.89 0.71 0.62
35 875 0.84 0.59 0.40
36 825 0.43 0.01 0.00
37 975 0.80 0.50 0.55
38 CuCl, 893 1266 925 5/1/1 0.82 0.48 0.43
39 875 0.81 0.41 0.27
40 825 0.76 0.23 0.15
41 975 0.90 0.77 0.76
42 PbCl, 774 1223 925 5/1/1 0.85 0.66 0.59
43 875 0.74 0.38 0.28
44 825 0.56 0.01 0.00
JLIL Fig. 34 & 4 2%e| LiClY #3as= o} % LiClt F4Hgh A4S 33 2oz ¥oixr
sol ulet ke e ZEA HelE sk e olelgh Y 4be AgE F4 dskEel §Aa} wlFHel
o NaCls} KCIE 294 ek, meld 1h8257h 5 Sdoe 2 988 o 4 aleh, 43549 2
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Table 2. Fractional conversion data of Si, Al and Fe in clay at different reaction times

Exp. rxn. rxn, Fractional Conversion
No. Catalyst  Temp,K time, min AUSi
Si Al Fe

45 3 0.55 0.23 0.13 0.42
46 6 0.62 0.32 0.29 0.52
47 KCl1 925 9 0.82 0.56 0.52 0.68
48 13 0.99 0.99 0.93 1.0
49 3 0.47 0.06 0.05 0.13
50 6 0.59 0.51 0.24 0.86
51 NaCl 925 9 0.78 0.71 0.49 0.91
52 13 0.98 0.99 0.81 1.0
53 3 0.55 0.18 0.10 0.33
54 6 0.63 0.72 0.57 1.14
55 LiCl 925 9 0.80 0.87 0.68 1.09
56 13 0.95 0.96 0.71 1.01
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