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——Study of manufacturing of portland cement and sulfuric acid

from waste gypsum and the utilization o¢f anthracite coal

other than cokes as reaction promotor——
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Abstract
" To manufacture portland cement and sulfuric acid
from gypsum has long been established in FEurope.
As sulfur, more Precisely sulfuric acid, is getting
around shortage, it boosts hunt for alternate sources
and for new fertilizer process. As the result, all the
countries in the world is constructing this kind of
plant and produce portland cement and sulfuric acid
from natural or chemical gypsum. So, as we have
chemical phosphogypsum which is by produced from
the course of phosphoric fertilizer manufacturing
process at the Ulsan and the chinhal fertilizer
companies, Auther have attempted to produce po-
rtland cement and sulfuric acid from the Ulsan
fertilizer plant by produced gypsum. Also as cokes
Author
utilized the Korean Anthracite coal instead of cokes

is the reaction promotor of this process,
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which is used in foreign countries.

As to produce portland cement that meets to
specifications and to increase sulfuric acid production
vield depend on the complete decomposition of
gypsum, author made in first experiment that, to
find those

atmosphere of burning, temperature, reaction time

conditions as reducing or oxidizing
period and carbon amount affect the gypsum de-
composition rate, and in the second experiment, the
manufactured cement was tested according to Korea
standard (also. A.S.T.M.) specifications to find the
in the third

experiment, the decompesed SO, gas was absorbed

results to be quite satisfactory and

into ‘the water and tested the Produced sulfuric
acid on qualitative tests all the tests were quite

satisfactory in the results.
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Table 1. Analyses of raw materials

SiO, \ ALO, | Fe,0, ; Ca0 | MgO | SO, \ PO, |  Ig loss i Total -
Gypsum { 3.70 1.51] 0.25  30.700 0.1  43.49 ¢ 20.14 99.83
Clay 56.78  18.61 7.05 1.41 1.61 —| 10.11 95.57
Iron Ore — — 50. 62 —] — -‘ — —
Ash 53.04  36.02 2.22 4.49 0.81 —I 0.23 96. 81

Coal H,0 0.52 VM 6.28 ash 23.67 F.C. 69.69 5,865 cal
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(1) CaSO,+2C=CaS+2CO,
(ii) 3CaS0O,+CaS=4Ca0+4S0,

THER SO, gast BiMBEETROR 5o stu
R CaOx clay, Iron Ore @ coal ash A9
ALO; Fe,O.%:3) #i43%e] cement clinkers} =
b, CaO% A 7o 9ol A gas burnerel &
FEGIDE FHsIY S@ERE HESIG e
R B RFERC HEAE Bl ol
%= clinkers KSH#gA =het 5IRRE, BF
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(170meshiiE 8.5% 220°C# ) MFEE S &
3 60°Cell A MiE K& HHRAR L HAFER<
115°Cel| A BkEsle] o] B2 cement clinker
el =% & Hobart mortar mixerdl] Hof 1
hour o 2 EAI %, BN AERHAEK
BAGER A o= HBEBLG S =ty Bskd 220°C
dry ovendl| 4 BRI Fptel fitatd ok
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Table 2. Analyses of clinker made from gypsum. affected by various furnace(atmosphere)

‘ S0, | ALO, | Fe®, | Ca0 [ MgO ‘ S0, ‘ Tg loss | Total
Silit Furnace o esd a7 2 99{ 55.38% 0.0 1718  0.15  97.38
Muffle furnace i 1824 5.13 324 59.90 0. 101 9.04) 0. 15] 95.78
| i
Gas(propane) burner | 18- 24| 5.75, 3.13 68.15 0. 58; 3. 14|‘ 0.25[ 99.24

J
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Table 3. Analyses of clinker made from gypsum (burned at 950°C and 1200°C(respectively)

| sio, | AL, . Pe0, ’ Ca0 \ MgO j SO, \ Ig loss | Total
I
950°C | 11.44 3.57) 1.07 39.96 0. 20‘ 43.65 —| —
1200°C ! 18. 24\ 5. 75‘, 3. 13‘ 68.15 0. 58f 3.14 0.25 99. 24
Table 4. analyses of clinker made from gypsum (burned at 1200°C for
1 hour and 2 hours respectively)
; Si0, ‘ ALO, | Feo, [ Ca0 } MgO / SO, ‘ Ig loss | Total
. [

1hr \ 18. 247 5.75) 3.13 68.15 0.58 3.14 0. 25[ 99.24
1hrs. [ 18. 83l 5. 93‘5‘ 3.23 70.38 0. 60 0.13 0. 25i 99.19
shad e} I ol Wigstel ERBEe] £U%E Electric
3.14 RFEE] CaSo, el vz B muffle furnaceoll 4 1 hour [ifiell 4 RS B
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Table 5. S0,% of clinker from gypsum burned

at 1200°C 2hours with carbon?% varied
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Fig 1. CaSO, decomposition in newtral flame
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Fig 2. Raw mix-CaSO, decomposition
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Table 6. Decomposition product solid phase yielded by the addition of Oxides to CaSO, - 2H,0

additives addition amount( %) solid phase constitution (after sintering)
SiO,(Flint) 10. 30 CaS0,, Ca0, r2Ca0.Si0, a quartz
Fe,04(c.p) 20 CaS0,, Ca0, Ca0.Fe,0,, Fe,0,
AlOH);(e.p) 20 CaSO,, Ca0, r-ALO,
Kaolin 20 CaSO,, CaO, Calcined Kaolin
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1400°Cell A 0.5 hour #EEEAA KE ol Hossh
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Table7. Analyses of cement trom gypsum

Si0, i ALO, CaO

Fe,0, |

MgO | SO, Ig loss ‘ Sum

19. 55‘\ 5. 82[ 3 44' 64.35

98. 68

0. 31[ 3.00 0. 69t

4.2.2 BEAEREH 9 mortar SREEHIGE

ksl clinkers] SO7b 3.0%7 552 Me
xicoEERRAEE #nste] Blained 2970cm?/g
2 Test mill(Retsch mortar mill)el]l A ¥3a%s}4
t}. GABIARE e 2 Ball mill¢] Boal coating ff
EEEHRD dox 3k cementol| st e
sl KSL 5103 Gillmoreghel] {k3t EA5HRIAI
7€, KSL 5105 ¥ KSL 51040 kg EEfEHIE
o} plEERRE RS ol vl

4.2.3 REERR
LEERE-S KSL 5107¢] Autoclave ZRRE
AEE kA kst EEshg e
4.3 BERER o B8
4.3.1. BEESEFH] W mortar BREERBRER

BB 22 8133 cement®] KSL 51030
3 BiEABAS R Table 83} 2+l

TableS. Physical property of cement made from gypsum

Autoclave(%)

Tensile strength ‘ compressive Strength**

Blaine i Setting time*(hr) ; (kg /cm?)
cm?/g Ini. Fin. | soundness. 3day 7day 28day 3day 7day 28day
29.70 4.05 6.15 good 28.8 33.7 36.6 255 317 422

* consistency H,O 25%
** Flow 120 (Ottawa sand)
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