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SCIENTIFIC CONFERENCE ON “COAL GASIFICATION ”

J .  Gawlik

A scientific oonf.renos dealing with ~‘ob]a.s of coal gasification
wa~ held on !ove,’,bep 25 - 27 1976 within the framework of the activities
of the Coordination Center of COMECO’~ for N.ir I~ thods in the Utilisation
of Coal. I,, spite of the fact that coal gasification was ~1nitkted already
in the first half of the nineteenth century~ full utilisation of this very

•ffeoti.ve and profitable technology lies still in the future ~~d the intensified
research conducted in this field by many highly industrialised countries

will hopefully soon be crowned with success • !‘roin this viewpoint the aim and
import ance of the conference seems quite clear. The meeting was organised by
the 1~yennstoffinstitut (!‘uel Institute) in !‘reiberg (GDR) .

~~re then 50 experts from countries well advanced in resóarch .

in the field of coal gasification took part in the conference. Within the

framework of CO!€CON they represented the following countries: Csechoslovaj cia,
the German t~mocratic Republic , the Polish Pbople • s Republic • the Roinanian
Soelialiet Republic, the Hungarian P~ople s Republic, and the Union of

Soviet Socialist Republics. The complex problem of coal gasification was dealt
with in dosens of papers and di.~cu~~[on~ encompassing many of its aspects.

In addition to this progr am representatives of the individu al countries par ti-

oipating in the conference exchanged information concerning the actual
direction s of their research , the progress made , and the trends of further

dsvelop,isnt, in the gasification of coal in their own count ries • The conferenos

was headed by Dr Helmut !rut , the directop of the ?~.l Institute of ?re tt*rg.

‘Situation ,
In his extensive introduotørv’ paper ‘~~~~~ ., ?rsnd~, and Poesibilittes

in the I~ welopesnt of New !~ thode of Gasification N p• )4.ley (QDR) discu~~ed

global trends in the field of gasification of solid fuels which he divided

1
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into three stages of dsvelopnent:

The first stage encompasses the period of about tOO years before 1940 when

production was mainly concerned with the supply of gas for industrial furnace., and

gas generators , as well as with gas serving as ra material in the production of

hydi~ gen.

~itis second stage encompasse, a period of about twenty years when preference was given

to generators producin g hydrogen and synthetic gases in continuous processes on

an industrial scale. !~chnologias a4aptedfvlly for an industrial scale during

this period include :

— gasification in fluid state in an atmosphere of oxygen or afr under o~nditions of

atmoepheric pressure (Winkler generator) ,

- gasification in solid state under high pressure with introduction of blast

o~~’gen (Lurgi process) ,

- production of water gas with a gaseous heat carrie r (according to methods developed

by ~oppers 
V 

end Pints -Rildebrand) ,

— pressure—f ree o~ygen gasification in suspended state (accordin g to the Koppers

Totsek method .

The third stage encompasses recent years of intensive research a~d development

and can be characterised as .llows:
substitutes

- the eecno5Iio~lly profitable production of gas from coal (synthetic

rock gas),

- the economically profitable production of synthetic gas and hydrogen from

sma]~~’gr ~1fl.d~ ~ooal.

- combinat ion of the gasi9icat~on process with the production of electric power 
V

V 

~~~~~~~~~ coal with the aim of protecting the atmosphere

and increasing th. proportion of coal transfo rma tion into e]act~io power

2 
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-reduction of per-unit costs by introducing oxygen-free processes and increasing

per—unit yields,

- reduction of coal cen.ueption by introducing nuc lear ener gy into the
gasification process,

The author further described the technical characteristics and progrewees in

some experiments in the field of new gasification pmcess~s and discussed the

following trends:

- autothermic gasification wider pressure with insufflation of oxy gen,

continuous elimination of ashes • ~and ~& re a].isation of these processes in

fluid state or by gasification of coal dust ,

- combined technolo gies for producing gases able to substitute for natural

gas,

-studies concerning the introduction of allother intc gasification processes by

utilising heat from high- temperature nuclear reactors, including: gasificat ion

with water vap or, gasificat ion by utilising the water content of undried coal .

and combinations i,ith hydrogasification•

On the basis of a broadly conce*ed characteristic of new gasification processes

~~~ and of their developeental trends the author gave an assessment of special

experiments conoerning their exploitation from the viewpoint of the econosy

of the G~~ as well as an anal ysis of several var iants of coal gasification in

economic and t~àhnological comparison. !or ch4ing appropriate systems of

gaaific~tion th. author rscoiuu’iended the following criteria: the existing

mains of gas distribution in the GDR, actual difficulties encountered in the

utilisation of . nuclear ener gy in the G1~~, and the difficulties with gasifying

on. ene of the most readily *v~il*bl materia ls, lignite . He reco~~~nded further

research of the following var iants:

I • Intensive tmpi-ovemsnts of lignite gasifio~tion processes ui~iar high pressure.
3

_ _ _ _ _  _ _ _ _ _ _ _ _ _  -- -



-- - V 
V 

. ~~~~~~~~~~~~~~~~~ 

~11

2. Gasificat ion of lignite wider pressure with elimination of gaseous slegs.
sue nded

3. Gasification of eo~l dust under pressure.

4. Gasification of fine grained coal in fluid state under pressure.

*11 the above vari ants which the author recommended for further studies he.

then characterized in detail from the viewpoint of the possibilities they offered

and of the necessity of introduc ing technic al and structural innovations,
glob.]

V improvements, and modernit ations , in accord ance with the most recenW€rende

in this field . On this basis the author c~~pared typical variant. from a techno-

logical and economic viewpoirt t . with emphasis on the following limiting

conditions:

- anal ysis in the entire technolo gical ran ge • that is frost the composition of

the raw coal to the purified gas , including ill auxiliaiy processes,

-calculat ion based on raw coal of lot, caloric values (8230 kJ /kg or 1965 kcal/kg), V

- by-production of technological steam ‘with the pay *ters : 12.3 MPa ( 125 at )

and 525 °C. with reduction of pressure to the lowest degree necessary for

a profitable operation ,

— utilization of electric power based on the ,.ssuj~ttion that it is being

produced by suitable steam power plants,

- waste materials ~~l. to be uti~ .~ . A in the energetic balance (gases, dust,
the

pitch) are consiasd in A~ 
power station and incalculated on the basis of their

caloric values, together with rsw coal,

— calculations are based on a pressure of 3.3 4Pa (~6 at ),

- gasification capacity is estimated at 84 TJ (20 lb.].) of purified gas per hour,

- the caliber of the g.ne~~ator is not lar ger than 4 a with regard to its

transportation from producer to customer by truck of rail,

4

____________ ____ V • V V •.~~~~~~~~~~~~ ~~~~~~~~~~~~ .



V 

• 

•

1

- calculations of operati ng . costs and conaumption of materi al and fuel in

auxiliary processes are based on the indicators registered at the ‘Schwar.e

Pwtipe enterprises, V

- methanisation and transformation of gas into hydrogen are not inz].uded in the

calculations.

In comparing the variants the author devoted special attention to: the utilization

of input carriers of energy , material outl~ ~E~power requirements, prime costs ,

difference s in fuels used in gasifi~ation, stabilit y and elasticity 01’

the respective processes, technological problems of exploitation, and the

degree of utilization of the gases produced .

aseements 
fIn guitmarising the comparative A of the possibilities or developing

coal
V new methods otY~astfication the author stressed that after selecting the respective

• method it would be neoessa~ ’ to conduct experiments on an industrial ecale

since only in this manner would it be possible to warrant appropriate paógre.s.

From this viewpoint the materi al and financial outlays could become very

considerable. For this reason it would bv, necessary to introduce close cooperation

of all interested countries of COMECOW and coordination of the operation s involved

in order to reduce the antici pated outla ys and to achtevb a fair division of

costs.

The paper N!4at~~~atioal Models of Gasificat ion Processes in Solid State tkider

Pressure N !. glos and W. ~o3far (O1~ ) presented a aatheaatic model shoving

the influence of beat trans fer and mass on the gasification of coal . In view
0

of the special difficulties encountered in such processes the model separa tes

F the individu al stages of gasificat ion (such as prehe~ting, debydr ation,

dsgassing) into two parts:

5



___________________________ — - ~V • ~~ ~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~ 
_ •-~. ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ t

VV

— —— - V  • V •  
~~~~~~~ —— --——--- - ________________

1. a par tia l mode$ncluding : preheattng, debydr&ttcn, and degaseing,

2. a partial model including: gasification reactions and heat exchange in a

layer of ashes.
‘representing

The first model i. expressed by an algorithm • the process of he*t

exchan ge. l~~ authors presented matheinatte formulas for calculating mass and

energy balances. The most difficult problem in elaborat i~~ this model
• 

- 
~for

was to find ~V an gorjth~~~alcuiatin~~he dis~~~reion of solid-state

t peratures with changes in the size of the grain. The auth or based this algorithm

on certain addtttonai -‘ 
assumptions, such as: simplification of functions

representing the interdependence between • rate of dehydr ation and temperature ,

the connection between temperature and grain size of the fuel, the

determination of final data in degassing , and so on.

The mathematical model of preheating , dehydration, and degassing was included

in two programs. The first of them d.alt with ljurface temperature while the second

defined the mean temperature in solid state based on t~~ power balance and

heat transfer .

The model was formulated for variants of the following parameters: fuel humidity,

temperature of - output gases, current intensity , and gra in size of the fuel.

The second partial model which describes the reactions of gasification and

heat exchan ge in the layer at ashes t. based on five basic heter ogenic reations:

c+ O  _CO,;C+cOs~~~2CO;C+0,O~~~C0+ Hr
C+~&~~ cH.; CO+ø1O~~ CO,+R,

These calculations use the inter relat ions between the speed of the reaction and the

temperature ~~cording to the equation of Arrhen ius expressin g the intensit y of

the individual components such as the part ial compression in the thermodynamic

stage of equilibrium *t an appropriate temperat ure . The respective calculations

6
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established the mutability of the following parameters: o~~gen content ,

water vapor - oxygen ratio , current intensity, and mean gasification temperatu re.
computation

The ~Wsults ~~hieved by simplifvin~ the model were presented by the authors

in form of diagrams of the respective interdependences.

The paper “Possibilities Offered by the Introducti on of Thermodynamic Diagrams

of the Struéture of a C — H - 0 Composition for Decomposition *~d Gasification

Processes” delivered by E. !Clos, 0. Setfert , and 7 Maczek (cup) presented the
offered by

possibilities~~Y~E~~ practical utilization of thermodynamic calculations for
F

further research in heat technolo gy.

The authors maintain that the timely determination of parameters definin g
gazes

the composition of the resultin g Y is of paramount importance for the

pla~ .ng and calculation of engineerin g pro ject s for gasificat ion , for

establishin g correct operatin g conditions , and for the practical - applicat ion

of the results of researc h on an industrial scale . This was the reason for

the elaboration of a number of co~’tpxt ation ~,tho4s - for establishing F
thermodynamic equilibrium.

Since computatiov~ of this kind are extremely labor consuming and require the

introduction of electronic technology , the authors propose graphical methods

for initial estimates . This method , however, has a serious setback because the

re spective diagrams are only applicable to a certain kind of fuel at a time.

It is therefore necessary to compare th~ various input materials. To simplify -

this matter even further the authors assume that only three componönta partic ipate

in the processes of decomposition and gasification , namely coal, hydrogen, and

oxygen • On this basis it le then possible to illustrate the process on hand of a

triangular (C — H - 0 )  diagram . V
- 7
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In accordance ‘with the c~nditiona of the Gibbs Triangle the product of these
depend V

reactions, that is the respective gas , will always on • simple

connective reagents, that i. fuel and - 
- medium. In the second part of their

paper the authors discuss the principles of constructing a thermodynamic

C - H - 0 diagram f~~, a gasification temperatur in the range of
6&0_1500°C.s

The resulting diagrams make it possible to determine three basic fields, namely:

1. the range of stable thermodynamic components , such as ff20 , C02, and 02.

2. the range of homogenic equilibri a among such components as C02. CO. CHI4-,

• ff2, and ff20.

3. the range of a two-i*~ase equilibrium in which the composition of the gas

corresponds to the values established at the soot line.

thermodyn~~ic •C — H -Q_ .
TheY3lagrajn composed by the authors on the basis of the pr~nciples mentioned above

can be used for establishing the composition of the gas during the process of

gasificat ion.

In the case of an isothermic realization of this process it is possible to

re~ i off the composition of the resulting gas for all kinds of fuels and media

In cases of an autothermal reali zation of the process , however, the reeding of

the composition of the gas from the diagram can be used for the i usdiate determi-

nation of therm al balances.

The computation methods described by the authors for determining the composition

of the gas for isothermic processes were illust rated by examples.
0

In their paper “The Influence of Macrokinetto (% ffioients on the Speed of Coal

Gasificat ion Processes” the authors , A. !tizera, W. Xapista, and A. Pronski (Poland) ,

discuss the main reactions occuring in the gasification of coal by oxygen and

water vapor or hydrogen and water vapor, the influence of the temperatei, on
-- - ________ • ~~~~~~~~ ~~~~~~~~~~ • • •~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
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the resp ective endo- and exothermal reactions, and the inf luence of

pressure on the course of reactions tri ggered by the increase iE~ volume . The authors
• ~~terogeni~~divide the basic V~’eactiona occuring in the course of coal gasification into the

following stages:

— diffusion of gaseous reagents by a gas film covering the surfaces of solid bodies,

- diffusion of the c~aseous reagents inside of capillaries and pores,

- wthorption of reagents on the surface of solid bodie s,

- chemical sur f ace reaction ,

— ‘~etaoh’nent of the productsfro~ the surfac e of solid bodies.

In the second part of their paper the authors discuss the mechanism of hetero-

genetic reactions on the basis of two principal factors, namely the diffusive

action of mass and kinetics. The speed of the entire process depends on those

changes which take .. the longest time.

They discussed three stages in the process of gasification:
de 

- 

de~
- coal )gasifioatton - the composition of the products oflgasification is solely

the
a function of’Y~emperature, pre.s*re. and composition of the gases ~~oompanying

the process of~~asification,

- the stage of r&pid methane formation,

— the stage of slow gasification z~eaction~~ ~~
.

• The ra te - of methane form ation in gasification with hydrogen is a function of the

pressure, the reactivity of the coal, and the temperature . If coal gasific at ion

takes place in an atmosphere containing wate r vapor , the re~te of methane formation

is a far more complicated function of pressure and temper ature . Research proved

the very favor ab le influence of water vapor on the r&te of methane formation,

9
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Particularly at temperatures over 1,0000centigrmle and low pressures. The
V 

influence of wate r vapors diminishes with pressure incre ase, and the degree

of coal reaction. In the pre ssure range of 0.1 to 11.9 MP~ (from I to 50 at)

the rate of methane formation can be 2 to 100 times greate~~.han in pure

)‘~vdrogen at the same pressure.

wa~~rThe acceleratin g influence ofY~apor on methane formation is not only based on

the surface activit y of the coal but also on the immediate reaction of water

with coal according to the equation:

3C + 2*I~O CR4 + 2C0

The authors maint ain in conclusion that the tot al rate of the gasificat ion

process is a function of pressure and certain parameters dependent on the

temperature and the reactivity of the coal.

The paper “?raatical Methods in the Research of Pyrolysie” delivered by

L. Sekel (Hungary) discussed the present situat ion in the research of lignitia
t~~~oj.ysis I

coal ~~d ’1ignj~~Yby instrumental methods in the respective Hungarian scientific
• institut ions. Scientific research in this field aims at producing

computer technologies for studying the mechanism and kinetics of the processes

engaged in the thermic decomposition of coal at the following variable parameters :

- pyrolytic temperatures,
-

• - preheating period,
- rate of prehe ating,
- decomposition temperature ,
— species of coal.

purpose
prom three experimenta4esting methods used for this ir at a J &boa atory

scale, namely:

- gas ohrom~tography with pyroly.sis of the sample ,
10
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- thermogr~vimetric tests in conneot’~.on with mass spectrography,

- a method based on - ‘ pyrolZthic mass spectogra phy,

- a thermogravimetric method linked with mass speotography.

In their research the authors used the first and third of these methods because

the second method was still in a stage of preparation.

In the second part of their paper they discussed methodical processes in

the research of lignite p~rrolysis with the help of gas chromatography and

in the study of slow •~~ pyrolysis of lignitic coals w*th the help of thermo-

gravimetric and mass spectographic methods.

For both instances they defined the composition of the gases produced by pyrol~’sis

and their depemdemoe ~~ the variable param eters of the process.

The paper”The Influence of Pressure on the Gasification of Solid Fuels ” , by

J. Chernyenkov and 0.9. Sat ir (USSR) discussed the resu lts of several theoret ical

and experimental works conducted by the 101 in Moscow with the aim of elucidating

the influence of pressure on the gasification process. It hed been known that

application of high pressure in the gasification of solid fuels improves the

capacities of the respective eqaip nt is wsU as the conditions of the process,

thus makin g it possible to ut ilize sizall-grainqd raw materi als of inferior

quality. The resu lts of these experiments and computations as shown by the

authors proved that the applicat ion of increased pressure in the process of

gasification lees to a directi onal chan ge in several part icipat ing reactions .

With increasing pressure those reactions become more prominent which result

in r products of $~~ ~~~ ~* simenary temperat ure balance ‘will also

be increased as a result of exothermic reactions connected with the crea tion of

the final products mentioned above . They also studied the influence of pressure

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _V_ ~~~~~~~ 
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I
on the stage of semi-coking caused by the direction al changes in secondary

reactions and proved univoc ally that increased pressure ( and thus incre ased

concentr ation of reactin g substrates ) accelerates the gas producing reactions

V 
and intensjIfies the process of gasification . ~~~ authors maintain that it

is even more edvantageous to start gasificat ion from a fluid state and to apply

increased pressures.

Increased pressure changes the characteristic s of the hydrodynamic processes

and thus improves the structure of fluid media, reduces the extent of

dust pollution and offers the possibility of great ly increasing the capacity of

gener ators without increasi ng their dimensions . The autho rs also gAve an account
worked out by the 101 in 14o~ppji

of a highf intensive a.thod1~’Thi jaii~~Thg various kind s of coal by reducing -. -

their dust and sulphuric components content under high temperatures • which

is based on the initi al research of pressure appl icat ion in solid and fluid state.

They further discussed the work of a research center for the gasification of

solid fuels with various sulphur contents under pressure’~~ of up to 3 MPa (30 at)

which achieved a maximal gas yield of 1,000 um3/h. The results of research

conducted by this center make it possible to assume that it ‘will be possible

to apply them on an ind~strial scale. In the second part of thsi1fpaPer the authors

discussed certain research tests conducted by the above ‘center in the field

of coal gasificat ion in fluid state with the aim of e1uoidating the dependence

of the intensity of the process from the applied pressure. C~ the basis of

the results of this research the authors maintain that applied on an industrial

scale with generators of 3.6 meters, a wider range of coal granulation , and

a degree of expansion of 1 8  2.0 the intensit y of gasificat ion prooeeses at

p — 1 MPa (10 at) can be 5 6 times greater than it. inten sity in a Lurgi

generator with th. same diameter but at a pressure of p 2MPA (20 at).

12
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The next- piper delivered by 0. RarIsi and D. !~ni (Hungary) and entitled

‘Coal Gasification in a Soda Solution ” discusses the ~ivantages and disedvanta ge.

of coal gisifioatio~ in salt solutions according to the metho developed by

Xellog. Their paper was based on theoretic al solut ions and the data availab~e

in liter ature . The main ~ivantages of this method include :

- the catalytic influence of salts as evident in the degree of methane tor.at ion

and in the reduction of oxygen consumption.

- full gasification of dega~~d coal component s without waste products such as

pitch,

- the possibility of isnnediate gasification of coking coal (without preliminary

de gasification .

The main disedvantages of thi s process are:

- high corrosion liability of equipment parts,

- serious difficultie s in the development of a salt regenerat ing process,

— equipment for the elimination of cinder frost the generator.

- V 
In the second part of their paper the authors discussed their research at a

laboratory for studying coal gasification in soda solut ions with the main aim

of eliminat ing the dis~ ivantages mentioned above and enhancing it. advsnta~ee

as well as their recomeendations for complementin g or improving existing

methods and for the possible constructi on of an instal lation workin g with

high pressures. They also discussed in deat sil the necessity of establ ishing

research centers in this field and the requiremen ts a~d methods of the

research work required. These stud ies should be based on 6 alrs~~~ proven methods

of gasification, on the data concerning the capacities of the reactors concerned,

and on the character istic, of the behavior of the materials in questions.

The results achieved so far are a promising starting point.

13
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I her paper ‘Studies of the Process of ~bth~ tisation” IC . !alecka (Poland)

disoussed the thermodynamics of methanisati om in a CO-CO,.CI1,4l~ .$,O, .~~~ jUflCi,

the introduction of a methanisation catalyS& , and the kineti c prob].me of the

process. She ~~~ compared the results of her own studies with data from

literature concerning the comput ation of thermodjnamic conditions of equilibrium

at various pressures, temperature s • and ~~~~~~ contents. These computations

encompassed the following ranges : pressure 0.1 4.9 ?4P~ (i - 50 at) . ta~~a~~tures
• 400 1,400 IC and molal concentration s of 0.2 — 30 H,iCO. She further discussed

the influenc e of changes in some of these parameters on the - equilibriu m degree -

of the tr ansform ation and on the threshold of coal deposit~~gn the catalyst - .

The author further discussed the most modern findin gs concerning catalysts

of the met~~tisatit ion of carbon monoxide and analysed the mechanism of methane

forming reactions as described by several authors and their -shortcomings. ’ - 
-

In the second part of her paper she discussed the dependence of the catalysts’s

• activity on th. following factors:

— the orystallinity of the metal,

- the kind of carriers involved, -

- the acidity of the carrier,

— the fl,~~ ratio,

- the content of water vapor, and

- the an grain su e of the contact.

with
She also discussed the possibility of catal yst pollution ~V Osal depending

on tbe sise of the crystaZs~~~d o n th e a,~~~ ratio.

of the kinetic rs action of_~~thwt~~at,~-On the basis of comparisonsV~~iifl Tram literature , the author jtres.ed the eon

siderable differences in the condition , under which these comparisons were awe.
14
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In su sarising the author maintained that the collection of data concerni ng

the projection of contact prooese~Xf aethani!atioTTh aGed on the comput ation

of the actua l rate of the process in all pressure ranges - with application
experiments V

of gr*~ientl.ss circul at ion reactors and on V on a quarter- and semi—technical.

scale.

In their paper “Hydrogen Production on the Basis of gemeal ~~thods of

Solid Puel Gasification’ the authors, H. Grunert and H. Knopel (Gil) presented

the results of research concerning several variants of hydrogen production

in the process of coal gasificat ion based on economic p~Ø~55
l
5~’jfl the leuna ~~rk

enterprises. ~ xpIaintng - the individual stages of this process and comparing

the respective variants they computed the results of the various methods with regard
to power consumption and to the equivalent outlays of elementary energy. On

the basis of ~~tu~l prices and costs they showed :

- the eouIparatiI~~rime costs of hydrogen production, V

- the ecmparati~~nvestment costs ,

- the comparat ive coefficients of profit ability.

They gave thee. parameters for several variants of hydrogen production based

on the following gasification technologies: V

- Winkler’ a method, - •

- Koppsrs-Thtsek ‘i method,

- Lurgi e thod, and

- their moderttued vsr~ione.

A, a basis for comparing the result. achieved in computing the individual

variants of hydrogen production the authors choose a .. aap*otty of

100,000 of hydro gen per hour (23.5 !1Pa tha t is 240 at). 
V
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With regard to the difficulty jj~ inoludingWinkler’s m.thod~which eliminates

considerable quantit ies of coal. together with the dust, the authors studied

two subvarlants with regard to their utilization of coal dust, namely :

— 

— utilization of the dust in electric boilers,

- gasification of the dust according to the Koppers-Totsek method .

On the baste of their studie. the authors maint&in th*t production methods
- Winkle r

based on the usual A ~~ or Koppers-Totsek technologies are comparable. A

subvariant of Winkler’s method based on dust gasification proved about 3.5 percent

more effective (as far as prime production costs are eonoerned)than the

Koppers-Totsek process.

The remainin g var iants which are based on the Iaargi process proved far more

costly. In comparing the other coefficients they estab lished that a variant

based on Winkler s method was the most adva ntageous of *lly~~j gits,vhich they

ringed in the following order: Koper-Thtsek, a modernised version of the

Lurgi process , and the classical L~argi process.

The authors established that the following processes show the greatest prime

cost rati o respectively:

— oxygen production,

— g a s  production.

— gas compression.

Particular attention is given to th. fact that the compar isons were mgi. by people

who were very well versed in all technological and economic aspects of

all var iant , of gasification based on the Lw”gt thqi,

In their paper ‘High ~~mperIture Pur ification of Industria l G*.es from Sulfuric

Compounde by Solid Theagents’ A. Gawrtl *1 w~d U. Cherenk ov (T~ SR) discussed

16
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the problem of applying vaytous ‘~*~~~s m.t~]lio reagsnts, metallic oxides

an~ various salts tn~ the high-temperature elimination of sulfuric compounds

from industrial gases and the results of their own studies in this field.

The authors maintain that in studying the process of high-temperature elimination

of sulfuric compo~~ds from the gas with the help of solid reagents which together

with the sulfur are bound into solid insolubl salts~ it is above all necessary

to consider the following tactors:
ensuing

- the temperature of disassociation of these rea gents and of theW~lfuric sales,

- the thermodynamic data concerning the course of reactions , eueh as: th~~agnitude

of the thermo dynamic potential andV table equilibrium as a funct ion of the

temperature .

research
The paper further discussed ~lans~ for the construction of ~~~ nt.r for study ing

the kinetics of reactions in gas desulfur isation under dVnamic conditions as

well as a program for such research and for the evaluat ion of its results.

On the basis of previously conducted studies the authorS maintain that in - -the
mojet

purification o!Yjower gas from sulfuretted hydrogen with the help of

iron trioxid e at temperatures of up to 100 centtgrsie,

j ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~ the purification process is slowed down by the water

content - of the gas. The height of the reagent layer increase s the period of
chemical

Its contact with the sulfuretted hydrogen. *.n anal ysis of tM~~~~position

of the gas showed that during the process of purif!ing th. gas from sulfuretted

hydrogen on iron ore there is an additional. reaction bstmw co~ aM K~ l.giuaig

to the formation of OD and ll,0,inwhioh the Ore eerves as a cata lyst. The

authors studied the effectiveness of this process at a temper ature range of

600 - 900 centigrgies and maintain tha t the optimal temperature of this

process lies between 600.. 700’centigrad.e.

On th. bs~i~ of the positive result. of laborator y research a pilot installation

11
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was put into operation . The authors also presented a schematic diagram of this

pilot installation for the desulfurisatton of gas and the results of tests

achieved in this installat ion.

In the following paper “The Present Level and Further Development of Gasification

with ~t.am—Oxvgen filasts in Czechoslovakia ” K . Praaek (CSsR) gave a survey of
~~~~~~t~e development ?V~j~ificat ion , according to Lutgi . asthod in three industrial

enterpri ses: Most, Usti, and Vresov Coal gasificat ion is very- important for
— the gas supply of Czechoslovakia. In 19711. 63 percent of the total quantity

of gas fuel was produced by gasifica tion of lignite. From this viewpoint the

modification and perfection of gasification processes is one of the most

import ant tasks in fuel technology.

The author discussed the resp ective technology and the direction of it. perfection

on the baste of the experience of three industria l enter prises. The oldest

gasificat ion plant in ~~st has recent ly been completely modernised with

inclusion of the old purifying installat ions of the “Rectisol ” type . The

plant at tlsti is a coi~thine designed for the production of gas fuel. The plant

at Vresov, on the other hand, is a power generating combine which also produces

electric power and lignite briquets.

The author antici pates a reduction of the proportion of gas fuel in the

power balance of Ceechoslovakia in coming year s, in spite of an increase in

coal gasification. Re also anticip ates that a solution to the problems encountered

in the , gasificat ion of Czech lignitee with high sulfur content will be found

soon. One of the main changes expected in the technology of coal gasification

is the moderni zation of generators including the improvement of fuel supply

into the generator , the construction of a new type of heat exchanger for raw
18
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rases • new technologies in ash removal ~~hsrtges in the construction of the 
V

grates and of the internal shell of the generator. Af ter the conclusion of

theoretic al research these change. will be tested in an experimental generator

at Vresov where the re~ilts will be evaluated by- cosspute~to ensure maximal

utilization of new findings.

A further combination of new technologies in the production of gas fuel and in

the production of othe r gases , for instance methanol I. also antici pated

which in future could lead to the production of a substitute for natural gas.

The elaboration of a conclusive research report on

a semi-industrial scale is expected in the next year. .

The last paper “The Level of Development and Practical Results in the Construction

of Gasificat ion Plants for Solid Fuels with Oxygen in Solid State under Pressure

in the (
~DR” by W. Roth , G. Hurbi g, and G. T(unert (GBR) dealt with the histor y

of the development of processes for the gasification of solid fuels in the Gilt.

The authors discussed problems in the exploitation of gener ators and auxiliar y

oxidizing equipment , purification installations , and installations for the

utilizat ion of waste mater ials. They also dealt with the advanta ges and diffi-

culties in the operation of installat ions for oxigenous gasification of coal

in solid state under pressure .

The aut hor , maintain that a 5 year exploitat ion of a modernized industrial.

installation met- all planned capacity and quality standards in all

stages of production . The initial difficulties in the removal of dust from

the gas had also been successfully overcome . On the basis of their own

experience and of intensive cooperation with the respective industrial.

enterprises in Czechoslovakia they pro gnosticated the further development of

19 
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g~sifioatton technology as follows :
a

- incrs~~s in the capacity of generat ors, particularly in the sphere of gas

production and purification ,

- reduction of prime costs for fuel, auxiliary materials, and repairs. and

- full utilization of coproducts.

The authors added that on the - baste ~,r ’ practical experience at the Schwarze

Puinpe plant. V 
-
. the ~~~ const ructed a similar plant for coal gasification in Kosovo,

Yugoslavia. This plant with a capacity of 90,000 of raw gas per hour (6 gene-

rator s) began constructi on in 1966/67 and was put into operation inl9?O. It is

planne d to expand the capacity of the plant by installation of new equipment .

In conclusion the part icipants of the conference sumearised the whievements

and results of the meeting. It can be said that the Scientific Confere nce on

the Gasificat ion of Coal and Lignite, the first of it. kind held within the fra me

work of COMECON , has met all expectations and sims, ~~ notab ly:
of

- disseminated ~nong the p~~tjcip~~tsnintorma tion about the main directions

in gasification and about the progress achieved in

the individual member countrie s of COMECON,

- encouraged and facilitated imeediate contacts and exchange of experience

between experts in the various stages of coal gasification .

The conference can be regarde d as a first of ~ series of similar meetings

held with the aim of disseminatin g intro duct ary informati on. It confirmed the

necessity of organizing similar conferences of this typ& with even more

comprehens ive program s in- the framework of COMECON .

-- - - 
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