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Studies on the Cation
Exchangers from Coals

‘With the intention of preparing cation exchangers
from the domestic coals, and using these for
softening hard water and some other purpoges,
seven Kinds of raw coal were tested and the
results are as follows.
1> The following conditions of preparation
were given the good results.
Reaction time 5 hours
Reaction temperature 95°C
Concentration of sulfuric acid 982
Amount of sulfuric acid 10 times to
the sample

(as weight)

2) The raw coals which is rich in fixed carbon
and have the fuel ratio 0.8 to 1.0 were
suitable, and Kampo lignite has shown the
best resuits.

3) The cation exchangers from coals were able
to exchange the cation, both hydrogen and
sodium type dynamically and statically, like
the synthetic ion exchange resin.

The exchange capacities were as follows,

# O %

Breakthrough capacity 1. 30 meq/g
Usable breakthrough capacity 1.20 meq/g
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Total capacity 1.60 meq/g
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Table 1 Raw coal
liem ! Volatil |
Sample Name of coal = Moisture matter Ash Fixed carbon| Pure coal | Fuel ratio
No. % % % % %
| o i

1 ! Changki lignite [y, 7 3.45 23.38 30.42 65.87 0.856
2 . Kilwon lignite » 8. 87 34,94 25. 86 30.33 65.27 0. 868
3 Bl 3.03 13.16 13.38 40.43 83.59 0.936
4 | Kgmp‘%“gﬂig" " 14. 44 43.21 5.52 36. 83 80.04 0.852
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5 | = amim i 4.26 7.91 18.05 69.78 | 77.69 8.823
s | Shoopreeal o | 10.10 4638 3147 1235 | 8.7 0.269
7 | Charcoal T om 12.70 3.50 7476 | 81.46 5.879
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Table 2

Variation of tota) capacity depends upon reacting time (meq/g)

(Sample 10 g, reacting temp. 95°C. 98% H,50; 1008)

Keacting ' | i
me ; 3 hours :1 5 hours | 7 hours . 10 hours ll Remarks
No. - L ' ¢
+ 1 nie b 1288 '5 L3 1120 !
2 ‘ 1.167 i 1.315 ' 1.178 : 1.126 |
3 : 1.525 . 1.650 ll 1.351 1.317
4 E L8z 1.560 | 1.320 ‘I 1.286
5 - - I - ; - none reaction
6 \ 1.125 ' 1. 482 lI 1.311 ; 1.256 much soluble
| N
7 i —_ | - . - ~ - none reaction
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Table 3 Variation of total capacity depends
* upon reacting temp. (meq/g)

( Sample 10g. 98% H:S50, 100%.
reacting time 5 hrs )

- Reacting temp. | i
RS () ‘ 95°C ' 120°C !
Sample no. -]

1.280 | 1.101

i 0959

2 bo0.972 ’i 1.308 1.179
3 . 1446 | 1.653 | 1.524
4 | 1.504 1,5ao| 1.290
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Table 4 Variation of total capacity depends upon amounts of sulfuric acid (meq/g)
(Sample 10 g, reacting time 5 hrs. reacting temp. 95°C, concentration of sulfuric acid 0987%)
Am(l)l'.mt of | ‘ Amlofunt of | ) |
sulfuric acid sulfuric acid i
e 50g ‘ 100 ¢ 150g | W 50 ¢ 100 150
Sample No. ™./ o Sample No. ™. _l._ : g
. ) ! I . T
1 - 0.798 1282 1,164 3 1. 145 | 1.650 ;- £.530
2 0.960 1.325 | 1.254 4 1.249 © 1.563 | 1.498
| : - i
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Variation of total capacity depends upon concentration of sulfuric acid (meq/g)

(Sample 10 g. reacting time 5 hrs, reacting temp. 95°C, Amounts of sulfuric acid 100 g)

\ Loncentranon

of Sl.llfl:l.l'lc ar‘ldl 90 24 | 95 7% 98 % . SO, 5% S0, 15%
‘Sample No, ™"~ ~_ | i ;
|

1 0.528 i 1.025 1.285 ! 1. 290 , 1. 252

2 L o624 1152 L2¢ 135 . 1.35

3 . 0.856 1. 465 1.642 1.730 1.752

1 ' 0.862 1.423 1.538 1.580 - 1.642
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Table 6 Break through capacity (meq/g)
Cation | T
. Ag+ Mg‘”‘ Cat+ Mn++ Cut+ Zn++ Al+++ Fet++
_Sample No. | i | _ . S S D R
1 0.740 | 0.631 0.673 . 0.527 ¢.211 0.387 0. 430 0.452
2 0.755 ' 0. 691 0.661 - 0. 615 0.293 0.401 - 0. 600 0.725
3 0.754 I 0.875 0.825 0.701 0.395 : 0. 657 0. 900 0.789
4 1.203 1. 337 1.263 ! L7 0.670 . 0.888 . 1.020 0.725
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Table 7 Usable breakthrough capacity (meq/g)
Cation |
‘ Ag+ ‘ Mg~ * Ca++ Mn++ Cu++ Znt+ Alt++ Fet++
Sample No. -~
1 0.542 0.485 ° 0. 641 0. 451 0.210 | 0.317 ! 0.340 ¢ 0.252
2 0.589 | 0.623 0.634 (. 609 0.290 | 0.284 0.391 0. 420
3 0.750 | 0.805 0.800 0.4653 0. 298 E 0.646 0. 764 0.489
4 1. 026 ] 1.233 1.230 | 1. 064 0.455 ° 0.814 0.614 0.720
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Table 8 Static exchange capacity (meq/g)
e Cation | .
— Ag+ , Mg*‘*‘ Ca++ Mn+~ ‘ Cu++ Znt+ Alt++ Fe+++
‘Sample No.” ~.. ! _ S R T
1 ' 0.730 | o620 o0710f 0532 | 0.8l ©0.324]  0.43;  0.850
2 i 0.763 0. 925 0.666 | 0.523: 0.879 0.432 0. 425 0.934
3 0.768 0. 863 1. 245 !. 0.721 1.173 - 0.648 - 0.732 . 1.381
4 1.135 1.263 1.130 I 1.125 1.261 ° 0.856 ! 1.214 ¢ 1. 344
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Table 9  Breakthrough capacity (meq/g)
e~ Cation ’ ! -
Ag* Mg~ + Cat+  Mn++ Cu++ Znt+ Al+we | Fes e+
Sample No. * - _ b
1 0.711 0.693 0. 595 0.542 0.235 0.516 0.320 0. 365
2 0.772 0. 625 0.542 0. 602 0. 360 0.722 0. 455 0. 635
3 ' 085  0.923 0.8 0712 0720  0.78  0.524  0.723
4 1.223 1.2825 1.230 1.125 0.825 0.835 1.120 | 0,725
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Table 10 Usable breakthrough capacity (meq/g)
B Cation . :
Ag*‘ Mg++ Ca++ o Mnt++ U Cut+ Zn++ , Al+++ Fet++
_Sample No, "-. . — ' P e
1 | osw| o4s6! o5l 04| 0.208 | 0.345: 0. 310[ 0,356
2 0.576 0.612 ! 0.515 ‘ 0.595 0.350 * 0. 487 - 0.332 0.425
3 0.804 0.720 0.802; 0.695 0.505 0.752 0.465 | 0.589
4 1.125 1.215° 1.216 | 1.025 0.810 0.820 ¢ 1.082 0.705
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Table 11 Summary table
Item . j ] ‘Yotal ; Breakthrough |Usab1e preakt-| Kinciency ot
Pure coal | Fuel ratio capacity capacity hmughcapaﬂty rege'aerate
Sampte % e _.mea/g_ | meafg | meq/g |
Chanki lignite 65.87 | 086 | 1286 0.673 | 064 | 52.3
Kilwon lignite | 65.27 ! 0.868 | 1.315 0. 605 0.634 50.5
Dlmmscoall 359 1 09 | L6 0.825 0.800 50.6
Kampo lignite | 80. 04 ‘ 0.852 | 1.565 1.263 ! 1.230 | 80.9
AW ol A HEBRS B3l F4 5 . (1955)
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KGHEBMWR G #olod BES HoE vlo]} (&) MHAFE, #kith 44 2 Bl (1953)
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