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A NEW METHOD, CAPABLE O F  AUTOMATION, FOR THE RAPID CLASSIFICATIO: :  /JF rlrJLX- 

BASED ON THE RELATION O F  TOTAL REFLECTANCE POWER T O  COKE QlJALITf  

R .  Busso and B. Alpern 

CERCHAR, B.P. 27, C r e i l ,  France 

Abstract 

The new method of rapid and automatic c l a s s i f i c a t i o r .  of  coals  
cons is t s  i n  measuring the t o t a l  ref lectance power (P.R.C.) Of t h e  surface 
of a s e r i e s  of "n" p e l l e t s  formed under s t rong pressure ar,? wiCiout a 
binder. 

S t a t i s t i c a l l y ,  the t o t a l  ref lectance power var ies  l i n e a r l y ,  increasing 
with the v o l a t i l e  matter index between 40 and 20 percent, then decreasing 
between 20 and 13 percent. 
V.M. = 25 percent. 

The thickness of t h e  p e l l e t s  is  least around 

The r a t i o  P . R - G .  V.M. = 2074 reaches 7; the  l i m i t  of confidence of t h e  
P.R.G. V.M. = 409 

mean P.R.G. ,  a t  95 percent, i s  about 2 one percent f o r  n = 30 pellets. 

A s a t i s f a c t o r y  cor re la t ion  between the total  re f lec tance  p a r e r  of coa l  
I n  and the  qua l i ty  of coke has  been establ ished f r o m  some p i l o t - p l a n t  tests. 

standardized conditions o f  pn?paration and coking, there  is  a cor re la t ion  by 
type of blend. 

INTRODUCTION 

The r e l a t i o n  between t h e  petrographic composition o f  coa ls  and t h e i r  
coking proper t ies  has received our a t t e n t i o n  for a decade, first for the  
Lorraine f i e l d  f r o m  which only coal  having a v o l a t i l e  matter index higher 
than 35 percent was mined, then i n  the North f i e l d  where t h e  modern tendency 
i s  t o  l i m i t  mining t o  a small number of p i t s .  

The need for automation of  the  operation of  t h e  mine and f o r  cont ro l  
of the  washeries and coking p l a n t s  l e d  us t o  seek  a rapid, p r e c i s e  and 
automatic method f o r  c l a s s i f i c a t i o n  of coals .  Thus, after having re jec ted  
the  t r a d i t i o n a l  des t ruc t ive  methods based on the behavior of t h e  coa l  during 
pyrolysis, we experimented with a non-destructive procedure which cons is t s  
i n  measuring the t o t a l  ref lectance power (P.R.G.) of a s u i t a b l y  prepared 
sample. 

I. Brief Description of  the  Method (1) (2)  

The need t o  a r r i v e  a t  an automatic process made it necessary t o  abandon 
the  pol ishing and t h e  se lec t ion  of f i e l d s  Of vis ion  o f  the v i t r i n i t e  usua l ly  
encountered i n  the course of measurement of  ref lectance power (P.R.) with 
a microscope. 

The experimental method consisted i n  making, under pressure,  a 
s e r i e s  of p e l l e t s  on which the t o t a l  re f lec tance  power of t h e  sur face  was 
measured with a photometer. 
thus prepared showed t h a t  an important range o f  i n t e n s i t i e s  of re f lec tance  
i s  avai lable  between flaming coals ,  type 711, and coals  c a l l e d  "complement" 
(d 'appoint) ,  type 334, - see Figure 1. 

A simple v isua l  examination of t h e  pellets 
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4 b r i e f  descr ip t ion  of  t h e  laboratory equipment and  of the d i f f e r e n t  
s teps  o f  t h e  method fol lows:  

- After drying i n  a i r ,  t h e  coal. i s  ground and passed through a 
screen < i3.Smm. 

- A press  forms p e l l e t s  with a diameter of 25m. A pressure of 
D atnospheres i s  necessary t o  assure  good cohesion without a binder. 

The p is tons  and counter-pistons are equipped with tungsten carbide p e l l e t s  
t o  g r e a t l y  reduce the  r a t e  of  wear. The surface of  t h e  upper p is ton  must 
be c a r e f u l l y  polished. 

- The photometer used functions i n  the  following manner: the  l i g h t  
The l i g h t  beam source i s  a bulb -6v, 5A- which has a s tab le  power source. 

is d i rec ted  v e r t i c a l l y  towards t h e  surfac- of the ? e l l e t  through the use 
of  a semi-transparent p l a t e .  The i n t e n s i t y  of the re f lec ted  l i g h t  i s  
measured i n  t h e  same d i r e c t i o n  by  means o f  a photomultiplier s t a b i l i z e d  a t  
1,400V. 

- The i n t e n s i t y  of r e f l e c t i o n  is  indicated by a micro-ammeter. Pro- 
v i s iona l ly ,  micro-amperes have been adopted as the a r b i t r a r y  uni t .  

- Two systematic s tandardizat ions assure  the  ca l ibra t ion  of t o t a l  
re f lec tance  power i n  absolu te  values; a standard substance which can be 
a r e l a t i v e l y  s t a b l e  coal ,  serves  t o  measure the  d r i f t  due t o  wear of the 
p is ton  and t o  d e t e c t  a poss ib le  change of the compression force, while a 
s e r i e s  of  glass  s tandards cont ro ls  the s t a b i l i t y  of t o t a l  functioning of 
the  photometer. 

The r e s u l t s  discussed i n  the  present  paper a re  expressed i n  the form 
of a mean t o t a l  re f lec tance  power i n  a r b i t r a r y  uni t s ,  average of n p e l l e t s  
xade a t  one time from the  sane sample -- n = 5, 10, 30, or  59, a s  the  case 
'icy k c  --. m: o f  a L i m i t  o f  'confidence of the mean a t  95 percent may be :I= 24 
s ince  the  dispers ion follows a normal law. When n = 30 p e l l e t s  the r e l a t i v e  
t o t a l  precis ion of measurement o f  mean t o t a l  re f lec tance  power i s  of the 
orcer o f  I 1 to 1 . 5  percent .  An analysis  of v a r i a b i l i t y  has shown t h a t  a 
na.jor oar: of t h i s  is due t o  the preparat ion of the sample, the formation 
of I;he p e l l e t s .  ana t h e  Length of time between the  completion of the formation 
of the p e l l e t s  an(! the beginninf.; of the photometric measurement. 
s ion  of this l a t t e r  i s  very small ,  

T? . ?actors  inflaencint: t h e  'Total Reflectance Power 

The disper-  

Tfle pr inc ip le  of t h e  method foresees  t h a t  the s t a t e  of  the surface 
of the p e l l e t  viLL depend on the preparation of  the sample and on the  forma- 

? r c p e c i ? s  7 f tiie co.ils. 
+ '  .:on of the p e l l e t s ,  this dependence varying with the  physical  and chemic61 

1. ?reperat ion of the  Sanple 

a .  Yryin:: 
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Xxperience has shown t h a t  when the moisture i n  the  coa l  
increases  the t o t a l  .reflectance power increases ,  a t  f irst  q u i t e  rapidly,  
:hen :nore slowly as  tile moisture approaches t h a t  of  sa tura t ion .  

b. nrinding 

The r e s u l t s  obtained with t h r e e  d i f f e r e n t  degrees of  f ineness  
100 percent < 1, e 0.5 and < 0 . 2 m  ind ica te  t h a t  the t o t a l  ref lectance 
power increases  up t o  100 percent < 0. j and t h a t  there  i s  no advantaGe t o  
grind.inS more f ine ly ;  the s e l e c t i v i t y  o f  the method w i l l  not be increased 
f o r  YrLe p r o s i t y  of the surface is not lessened any more. I n  addi t ion,  
t h i s  dqlree o f  fineness guarantees t h a t  the  sur face  d i s t r i b u t i o n  of  the  
macerals w i l l .  vary very l i t t l e  from one pellet t o  another. 

c. I!omgenization o f  the  ground sanple  is  obviously indispensable 
t o  assure the  s t a b i l i t y  o f  the surface s t m c t u r e  of  sll the p e l l e t s .  

Beiq: given the importance of  these three  fac tors ,  it i s  necessary 
t o  adopt a reproducible method of preparat ion.  

3 .  Formation OF the  P e l l e t s  

a. Dinensions of  the p e l l e t  

%e diameter mist be chosen a s  a funct ion of  the  desired 
Ne have precis ion o f  measurement 3nd for a 3iven f ineness  of gr indins .  

selecteri 25m. The thickness determines t h e  mechanical res i s tance  of  the 
p e l l e t ,  which i s  s u f f i c i e n t  a t  41m. 
matrix a conical  shape the removal of t h e  p e l l e t  i s  made e a s i e r  and per ipheral  
t e a r i n g  i s  avoided. Two other secondary considerat ions e n t e r  i n t o  play: The 
force of the  press  must increase as the  square of  t h e  diameter, while the 
quant i ty  of :.:ample prepared i s  proport ional  t o  the  thickness .  

By giving the compression cavi ty  of the  

1;. Pressure 

-hen the  force o f  compression i s  increased, the  t o t a l  re f lec-  
tance power increases a t  f i r s t  rapidly then holdin;: asymptot ical ly  towards 
a xaxiiun calue. Above L,OO3 atmospheres t h e  t o t a l  re f lec tance  power does 
not vary mpreciably.  P.e s t a b i l i t y  of t h i s  pressure can be cont ro l led  
with the heLp of an appropriate  device. 

c. '!Ae :ie;:ree c f  polis!iiny, h e s  an important e f f e c t  on t?.e va11ie 
c f  t::e tot21 reflecteccr: power. n e  tungsten carbide sur face  of the  pis ton 
1s 9olisi;ei wi t : :  soye bilI.iarE c lo th  impre:patetf with a diamond pas te  of 
.Y?lcl: %e incr?asiii;j fineness reaches 3.25. Chan:<es i n  pol ishing should be 
e.:sl:iateci 3erioiical1:;, ei2hher i n d i r e c t l y  by deterninin:: t h e  t o t a l  re f lec tance  
m3:ie:f of z s+:a*:::ar:< mater ia l ,  or d i r e c t l y  w i t h  an o p t i c a l  device. 

:. 3 o t c m e t r i c  ukasurement 

2. ?IC exiss ion spec t ra l  zone of t h e  source 

, 
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After  .!laving sought the exis tence of abso?-ptiorr ?;ad:, i-. ::.e 
r e f l e c t e d  beam from 0.25 t o  2 5 ~  without success, we i.a.rc, For  r ~ : a s r > ~  of 
momentary convenience, adopted a lamp with a "punctual" fi.1anent v?.ic:. is  
commonly used i n  microscopy. This choice i s  obviously 1.icked t o  ?:a+. of 
the  photosensi t ive de tec tor .  

b. The l i g h t  d e t e c t o r  must be very sens i t ive  since t h e  percentat;e 
of re f lec ted  l i g h t  remains below one percent. 
with some very s a t i s f a c t o r y  photomultipliers which w e  have continued t o  ;iork. 
with. 
maximum a t  h,200 A. 

Our laboratory was equipped 

Their s p e c p a l  s e n s i t i v i t y  extends from 3,000 1 t o  '6,500 8. with a 

c. Tne t i m e  i n t e r v a l  between formation o f  the p e l l e t s  and t h e i r  
photometric measurement must be constant. The t o t a l  ref lectance power o f  
t h e  surface of t h e  p e l l e t s  f a l l s  rap id ly  during the  f i rs t  two hours and 
then becomes s t a b l e .  The explanation of t h i s  drop is  the ob,ject of research. 
This condition would be  e a s i l y  taken i n t o  account with an automatic device. 

4. The Physical and Chemical Propert ies  of Coals 

a .  The tendency t o  agglomerate without a binder 

From about  40 t o  20 percent v o l a t i l e  matter, the  t o t a l  re f lec-  
tance power.increases with rank. (Figure 2, Curve 1) This increase i s  due, 
on the one hand t o  the  increase  of re f lec tance  power of a l l  the macerals, 
on the o ther  hand t o  t h e  tendency of coals  t o  o r i e n t  perpendicularly t o  t h e  
compression, which increases  from 40 to 20 percent  v o l a t i l e  matter while the 
poros i ty  of the  sur face  o f  the  p e l l e t s  (measured with a microscope) decreases 
from 25 t o  10 percent i n  the  same in te rva l .  Below 20 percent v o l a t i l e  matter 
t h e  t o t a l  ref lectance power decreases, i n  s p i t e  of t h e  continued increase i n  
the  ref lectance power of t h e  macerals, due t o  the rapid decrease i n  the  
capac i ty  t o  form p e l l e t s  which disappears completely around 13 percent  
v o l a t i l e  matter. The minimum thickness  o f  t h e  p e l l e t s  (Figure 2, Curve 2 )  
corresponds to t h e  maximum capaci ty  t o  form p e l l e t s .  This m i n i m u m  appears 
t o  be s l i g h t l y  displaced (25 percent v o l a t i l e  matter) i n  r e l a t i o n  t o  the 
maximum t o t a l  re f lec tance  power (21 percent v o l a t i l e  mat ter) .  

b. Pressure coupled with ro ta t ion  re ta rds  the  decrease i n  t o t a l  
ref lectance power below 20 percent v o l a t i l e  matter but  does not e l iminate  it. 
After  t e s t s ,  t h i s  technique does not  appear t o  be advantageous t o  us s ince 
t h e  wear of the  polished surface of t h e  pis ton i s  grea t ly  accelerated.  

C.  The proport ion o f  mineral matter, characterized by the  
amount of ash, w i l l  have a var iable  e f f e c t  on the t o t a l  re f lec tance  power 
of the  coals depending on the  respect ive l e v e l s  of  the pure coa ls  and t:?at 
of the  mineral matter. Some systematic experiments have shown t h a t  i n  the  
case of shales  or  middlings, f o r  which the  t o t a l  ref lectance power i s  l i t t l e  
d i f f e r e n t  from coals  of low rank, t h e  t o t a l  ref lectance power var ies  l i t t l e .  
Noreover, the amount of ash  of most French coals  a f t e r  waskink: remains 
constant  within about one t o  two percent. Thus, f o r  low coa1.ification coals  

' I  
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and even for coa ls  whose v o l a t i l e  matter index i s  c lose  t o  7') DercerX, 
t h e  normal fluctuations i n  amount of ash will not not iceably inf l ier ice  
t h e  total  re f lec tance  p o w e r .  We have been able  t o  v e r i P j  t h i s  eerera l  
times. 

5. Variations i n  the  Maceral Composition 

These w i l l  r f f e c t  the  t o t a l  ref lectance p o w e r  t o  the  ex ten t  t h a t  
t h e  re f lec tance  p e r  of the  macerals are very d i f f e r e n t  and there is  cer ta in ly  
t h e  p o s s i b i l i t y  of interference with the c l a s s i f i c a t i o n ,  which it w i l l  be 
proper to examine with care, bu t  we do not yet have enough r e s u l t s  t o  discuss  
t h i s  point .  

S t i l l ,  on t h e  b a s i s  of  petrographic knowledge accumulated both 
a t  Cerchar ( 4 )  and i n  o ther  countr ies  - p a r t i c u l a r l y  i n  Cennany, Belgium, 
and Holland - it i s  possible  t o  foresee the d i r e c t i o n  of modifications of  
t h e  t o t a l  ref lectance power. 

a. Above a carbon content o f  90-92 percent  - corresponding t o  
22-23 percent v o l a t i l e  mat ter  - the  three pr inc ip le  macerals cannot be 
dist inguished by t h e i r  t o t a l  ref lectance power. It i s  therefore  pr inc ipa l ly  
i n  the  case of  coa ls  o f  low rank t h a t  the  maceral composition could have a n  
influence. 
re f lec tance  power i n  a i r  of  v i t r i n i t e  i s  only s l i g h t l y  g r e a t e r  than t h a t  of 
ex in i te .  

I n  f a c t ,  even f o r  a coal  with 40 percent v o l a t i l e  matter the 

The ref lectance power of i n e r t i n i t e  on t h e  cont ra ry  is already 
very high. Some important f luc tua t ions  i n  the proportion of i n e r t i n i t e  could 
play an appreciable  role. Pn increase i n  proportion would be  in te rpre ted  a s  
an e leva t ion  i n  rank and the coal  would a c t  without doubt as i f  it were lean.  

This is  v a l i d  i n  f a c t  only fo r  f u s i n i t e ,  always i n  low 
abundance i n  our coals ,  i n  comparison with semi-fusinite which, of var iab le  
re f lec tance  power, is the p r i n i i p l e  const i tuent  of  the i n e r t i n i t e  group. 

d. The r a t i o s  E and I general ly  vary l i t t l e  w i t h  rank. When t h e  V D  
coal  i s  sampled as it leaves a washery which treats a mixture of  many veins 
s i tua ted  a t  d i f f e r e n t  leve ls ,  the  var ia t ions  a r e  considerably diminished. This 
w i l l  probably no longer  be t rue  i f  the  sampling appl ies  to a s i n g l e  vein. 

111. Relation Between the  Total Reflectance Power and t h e  Vola t i le  ra t ter  
Index of Coals 

Experirnents with t h e  method on several  series of c o a l s  o f  d i f f e r e n t  
or i&ins ,  taken f o r  the most part from cars  a r r i v i n g  a t  a cokery nave provided 
da ta  f o r  t h e  curve i n  Figure 3 which covers the e n t i r e  ranGe of rank of coa ls  
used i n  coking. 

It is ver i f ied  t h a t  the t o t a l  ref lectance Dower LOPS f r o m  1. to 
when the v o l a t i l e  matter index is  reduced by h a l f ,  t h e t  i s ,  between L3 an? 
23 percent. Below 20 percent  t h e  t o t a l  re f lec tance  power decreases rapid1:J 
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f o r  t!ie reasons already presented i n  paragraph II., 45., and can no longer 
'he de'ier::iined below- 13 percent .  :The thickness  of  t h e  p e l l e t s  var ies  i n  
t h e  opposite d i rec t ion .  The dispers ion of d a t a  i s  due i n  p a r t  t o  the  f a c t  
t h a t  a t  the time of :nakinc the  measurements, a l ready some t i m e  ago, the 
causes of  dispers ion had not a l l  been eliminated. The enlargement of 
the spresd of t h e  t o t a l  re f lec tance  power i n  comparison t o  t h a t  much more 
1i:nited spread of  t h e  re f lec tance  power of v i t r i n i t e  - which i n  t h e  same 
ranCe var ies  only from 9.65 t o  1 . 5  - r e s u l t s  on the one hand from the  sum- 
mation extended t o  a l l  t h e  rnacerds and on the  o ther  hand f r o 3  the  important 
var ia t ion  in t h e  tendency t o  acelomerate under pressure,  i n  o ther  words, 
tiie hardness o f  the coals .  

:The t o t a l  re f lec tance  power therefore  permits the  c l a s s i f i c a t i o n  of 
recent ly  washed coa ls  eccordin;: t o  an order  o f  c l a s s i f i c a t i o n  very near t o  
%hat  which the v o l a t i l e  sa t ter  index furnishes .  

I V .  Rela'iionSetween tiie Total Xeflectance Power and Coking Propert ies  of  
Coals and o f  Blends 

This :netkoCl of  c l a s s i f i c a t i o n  has been t r i e d  pr inc ipa l ly  w i t h  the  
in ten t ion  of c l a s s i f y i n g  d i f f e r e n t  coa ls  considered individual ly  accordins  
t o  t h e i r  ccking p r o p e r t i e s .  Tnis object ive could appear t o  be utopian 
s ince  a l l  of the  at tempts  made till now have only l e d  t o  t h e  development 
of methods indicated below (*) and which rneasure s p e c i f i c a l l y  one o r  the 
o ther  of two complementary aspects  of these proper t ies .  The order  of  the 
methods o f  enumeration corresponds t o  a decreasing tendency t o  present  
evidence of these aspects :  

A::dutinatinr: Proper t ies  Tendency t o  I n t r i n s i c  Crackin!; 

Swelling i n  the d i la tometer  - Gray-King Test Texperature o f  r e s o l i d i f i c a t i o n  

Roza Index or Aiyzut inat ion Indices  
in the plastometer a t  
var iable  torque 

Crucible Svellini: Index 

F l u i d i t y  Index i n  the  plastometers 

Coeff ic ient  of  coctract ion a t  
t h e  temperature of 
r e s o l i d i f i c a t i o n  

Vola t i le  : . a t te r  Inciex 

"I'ost o f  h ? s e  a r e  used i n  t h e  International. Class i f ica t ion  Pro jec t  which 
perxifa  definit.ia!: of t h e  type c f  coal. (5) 

' 

'?:e -f?l,lcwin; renarks silouLd be noted : 

- .": ,:".s-ci.sticaL r e l a t i o n  e x i s t s  3etween the v o l a t i l e  matter index o r  
:?.I:- qnr! ;.:e a.:;.:Luti:iatin;; propert ies ,  which a m  zero below 13 percent, increase 
9 > j ..>;r ..- .-. -.!TO .:;?: a msximuni aro~.in? 20 percent, then decrease and become zero 



above 140 percent. 
conten-t which, above f i v e  percent a t  about 28 percent v o l a t i l e  matter, 
beco:nes s u f f i c i e n t l y  abundant t o  cause an e a s i e r  degradation of the  agglu- 
t i n a t i n g  propert ies .  

The naximuv. i s  explained by the rapid increase i n  o2 

- Since the  t o t a l  ref lectance power i s  due c h i e f l y  t o  the v i t r i n i t e ,  
which senera l ly  makes up 50 t o  80 percent of coals, any var io t ion  i n  the 
chemical conposition of t h i s  w i l l  have an e f f e c t  on t h e  t o t a l  ref lectance 
power. In  p a r t i c u l a r ,  s ince t h i s  maceral contairis the  major p a r t  o f  the 
oxyf;en i n  coal ,  an increasir!!; oxygen content w i l l  accompany a lowering of 
t h e  re f lec tance  power. (**) 

(K*) The oxygen of combustion or exothermic oxidation will c e r t a i n l y  not 
have the same e f f e c t  on t h e  t o t a l  ref lectance power. 

I n  t h a t  which concerns the re la t ion  between the  coking proper t ies  of 
blends tes ted  by d i f f e r e n t  methods, of which o w  method is  t h e  t o t a l  ref lec-  
tance power, and the  pr inc ipa l  charac te r i s t ics  of  the  cokes* r e s u l t i n g  from 
these blends, we bel ieve t h a t  no general cor re la t ion  e x i s t s ;  it w i l l  be 
necessary t o  e s t a b l i s h  t h e  r e l a t i o n  f o r  each type of  blend. 'Phis predict ion 
follows from the  following experimental observations (6)  : 

*Independent o f  t h e  chemical propert ies  of  the coke, of  t h e  bulk volume and 
of t h e  Srain d is t r ibu t ion ,  the  two c h a r a c t e r i s t i c s  used by t h e  siclerurgic 
user  are: 
M13 index which measures the tendency towards degradation by abrasion. 

the  1.140 index which measures t h e  res is tance t o  cracking and the  

- For a given type of  blend - f o r  example, coals  334 and 632 - a 
r e l a t i o n  between the  M40 and M O  indices  and the proportion o f  334 coal  
e x i s t s .  9s a result, a r e l a t i o n  between the  qua l i ty  of  the  coke and most 
o f  t h e  cokinc: proper t ies  of these blends can be establ ished.  L e t  u s  note, 
however, t h a t  the coking proper t ies  of the const ibient  coa ls  are not addi t ive 
s ince  t h e  q u a l i t y  o f  the  coke improves rap id ly  a t  the  beginning when the 
proport io? of  coal  334 increases ,  then more slowly around 30 percent and it 
near ly  s t a b i l i z e s  above 50 t o  60 percent. 

- The l o g i c a l  rule  that predic t s  t h a t  the  crackins  of t h e  coke diminishes 
.&en the  L o l a t i l c  matter index of the coal  is lowered i s  only ver i f ied  f o r  
the  types of  mixtures of  coals  whose swelling i n  the di la tometer  remains 
su5f ic ien t  t o  assure  a good ag&lutination and therefore  a good cohesion. When 
t h i s  i s  reduced below a c e r t a i n  threshold, cracking can increase:  t h e  M40 
i n l e x  decreases t , k n  becailse crackinp and degradation by abrasion are increased. 
For t h e  s a w  reasons two blends having the  same v o l a t i l e  matter index can 
r e s d t  i n  two cokes of very d i f f e r e n t  qual i ty .  

- rne presence in the  blend o f  i n e r t  substances - mineral mat ter  - 
1 ~ .  ant icracr inc-  const i tuents  - coke dust  - w i l l  a f f e c t  the  c h a r a c t e r i s t i c s  o f  
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the  cokes very d i f f e r e n t l y  accordin:: t o  t h e i r  deeree of dis-?.r : rmi.C: i :  YT.'. 
t h e i r  proportion. It i s  thus  t h a t  the Optixun concentrstion cjf r.',ne p . d ' . c ; "  

ground 
i s  considered. I n  c e r t a i n  cases t h i s  concentration car: ke Five ?ercenf ?2: 

t h e  X l O  and ten t o  f i f t e e n  percent  f o r  the lih0. 

< 0.5m is  not the  same dependin:< on whether 3:e !:k 07 t , : e  1.1'; : n ~ c : ~  

These lengthy general  considerations give an insigi?l  i n t o  the  i n m r -  
tance and the number o f  f a c t o r s  which intervene t o  a l t e r  t?e  re la t ions  betweer1 
t h e  q u a l i t i e s  o f  coals , .  blends, and cokes. 

Fortunately, the  conplexi ty  of the s tud ies  a re  of ten reduced when t n e  
object ive of  the  c l a s s i f i c a t i o n  i s  l imited to the coking problems inherent  
i n  one coal  seam or one coking p l a n t ,  

The appl icat ion of t h i s  method f o r  predict ing coking proper t ies  has 
not  yet  been extended very f a r ,  
l abora tory  o r  p i l o t  p l a n t  tests whose reslilts a r e  very. encouraging. 

We w i l l  only mention some systematic 

1. Verif icat ion o f  t h e  a d d i t i v i t y  of the t o t a l  ref lectance power 
and a cor re la t ion  with some o ther  methods Of c l a s s i f i c a t i o n  (Laboratory) 

Two series of  blends were prepared i n  the  laboratory,  The f i r s t  
was prepared with a base of coal  622 t o  which coal  333 was added i n  increasing 
proportions; the second contained the  same base, coal  622, to  which coal  434 
w a s  added. As predicted,  t h e  t o t a l  ref lectance power of the mixture varied 
l i n e a r l y  with the  proport ion of  coa l  of  increased rank and also with the  
v o l a t i l e  matter index of  t h e  coals ,  a t  l e a s t  up t o  75 percent (Figure 5 . )  
.4bove t h a t  the lack  of  prec is ion  of  the  curve is  due t o  t h e  small number of  
p e l l e t s  measured and t o  t h e  f a c t  t h a t  t h i s  experiment was carr ied o u t  et  t h e  
beginning of  t e s t i n g  of  t h e  method when the causes of deviat ion uere not a l l  
known. 

A t  the  same t i m e  a good r e l a t i o n  was found between t o t a l  re f lec-  
tance power and swelling i n  t h e  di la tometer  (Figure 5 ) .  
i n  t h e  range of low percentages of high rank coal  where t h e  deviat ion of  
t h e  determination o f  swel l ing i s  q u i t e  high, t h e  total. ref lectance power could 
be  measured with s a t i s f a c t o r y  precis ion.  Now, taking i n t o  account t h e  prog- 
ress obtained i n  the appl ica t ion  o f  t h i s  method, it i s  possible  t o  d is t inguish  
two blends whose proportions d i f f e r  by only two percent. 

It was noted t h a t  

2. 
cokes obtained with d i f f e r e n t  blends. 

Relation between t h e  t o t a l  ref lectance power and t h e  q u a l i t y  of  
F i r s t  p i l o t  p lan t  test .  

Tests of the s u i t a b i l i t y  of  the rnethod have been carr ied out  i n  
e s t a b l i s h i n g  t h e  r e l a t i o n s  between the qua l i ty  of  the  cokes and the t o t a l  
re f lec tance  power o f  the blends i n  col laborat ion with t'ne Experimental 
S ta t ion  f o r  Coking a t  Warienau. 
t h e  composition of the  blends studied. 

Table 2 on the  following pace ind ica tes  
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m b l e  2. 

Type and Proportion o f  Constituent C o a c  
Blends 

333 434 635 622 

Binary 

J 

? 

I 

30 
25 
20 
10 

70 
7 :; 

90 
a0 

Ternary 

1 3  27 
1 2  23 
10 20 

6 17 

60 
65 
70 
75 

These blends ground methodically t o  100 percent < 3mm, have been 
oven dr ied,  H20 = 2$, i n  the  400 kg oven. 
were coked under normal conditions. Total ref lectance power was determined 
on ten  pellets of each of the  cons t i tuents  of each blend. The t o t a l . r e f l e c -  
tance power has been calculated s t a r t i n g  from t h a t  of the  cons t i tuents ,  thus 
permit t ing the demonstration of a d d i t i v i t y .  

For each blend two charges 

Examination of the  curves i n  Figure 6 shows t h a t  t h e  calculated total 
ref lectance power, therefore  the  v o l a t i l e  matter index of  t h e  blend, i s  
re la ted  t o  the res i s tance  t o  cracking of the coke, measured by t h e  M40 index, 
on a s ingle  curve although f o r  t h e  abrasion capacity, given by t h e  M l O  index, 
t h e r e  i s  a curve by type of blend. The M l O  index, w e l l  r e l a t e d  t o  the  d i l a -  
tometer swelling, is  poorly predicted ?)y t h e  Cr ic ib le  Swelling Index which 
has no s e n s i t i v i t y  i n  the zone of v o l a t i l e  matter index between 20 and 33 
percent. 

The coke q u a l i t y  i s  located f o r  the  most p a r t  i n  the  range o f  French 
metal lurgical  cokes f o r  which the  M40 index must be above 78 and the Ml.9 
index below 8 - 8.5. 

The lower l e v e l  of cohesion of cokes obtained beginning with t h e  
binary blends i s  e a s i l y  explained by the excess tendency t o  agglu t ina te  of  
t h i s  type of  blend: the  cokes contain increasing proportions of f r o t h  when 
the percentage of coal  634 increases .  

3. 
of  several  coa ls  of the  Lorraine f i e l d  and the q u a l i t y  of the  cokes. 
Second p i l o t  p lan t  t e s t .  

Search f o r  a re la t ionship  between the  t o t a l  re f lec tance  power 

After the  encouraiing r e s u l t s  reported above it was proper t o  
ver i fy  t h a t  the  method permitted t h e  evaLuation of coking proper t ies  of  
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coals  of d.ifferent o r i c i n s .  The Lorraine f i e l d  can furnish t o  s t e e l  m i l l  
ax:. .nine coke p lan ts ,  four  d i f f e r e n t  types of coals :  722, 623, 633, 634/635 
l i s t e d  i n  increasint; o rder  of  ac;glutinatinl; p roper t ies .  The c l a s s i f i c a t i o n  
o f  these coals  wit!; t,he hell, of t o t a l  ref lectance power has been tes ted in  
t h e  case of a moist mixture (H20 = lo$), placed i n  an oven a f t e r  "tamping" 
ail4 whicii contained: 

Lorraine coal  (534 to 722) 72". 

Coal J+34 20.5 

AnticrackinG coke breeze q', 
'!he coals  were ground t o  90 percent < mUn, the  coke breeze t o  

135 percent < 0.5mm. For each tType of coal  four charzes were placed i n  
t h e  b33kg oven. 
condi t ions corresponded t c  those o f  the Lorraine mining colie plants .  m e  
cokes were reTnoved fro:n t h e  furnace a f t e r  thermal s tab i l iza- t ion  was nearly 
co:nplete, t h a t  i s ,  when the :niddl.e plane 3f the  char:;e reached .L,llO°C. 

The mean bulk volume of chargin-; was 970kg:/m3. The coking 

Ttie bes t  c o r r e l a t i o n s  wi t11  the  d i f f e r e n t  metnods o f  c l a s s i f i c e t i o n  
t e s t s  a r e  assembled i n  FiC;urc 7. 

I t  i s  noted t h a t  most o f  t!ie coals  fall. a l m s  a r ep la r  curve for 
K40 End F.il3 when the sbsc issa  is  the measurd t o t a l  re f lec tance  power of 
Lorraine coa l .  The cohesion of the  coke "I<? is  aLso r e l a t e 6  t o  the  d i l a -  
t o a e t e r  s v e l l i n g  and t o  t h e  icdex of agglut inat ion.  

Although these r e s u l t s  may be again very s a t i s f a c t o r y  we f e e l  t h a t  a 
more rigorous v e r i f i c a t i o n  covering a much wider rande o f  qua l i ty  and a very 
much l a r g e r  nunker of samples i s  necessary before passin: a d e f i n i t i v e  ,jucSe- 
ment on the  v a h e  of the  nethod. 

t h i r d  series of p . i lot  plant  experiments now mderway w i l l  permit 
s t a t i s t i c a l  conparison o.f the d i f f e r e n t  methods of c l a s s i f i c a t i o n  which we 
al.so ccnsi2er  a s  val id  5ut for whick auto:r,ation worJd ?:e more difficv3.t. 

' I .  Conclusions 

'?le interest .  of  this met::od : , r i l l  r e s u l t  from the  bal-ance, not yet  

~?:e.! i.:i.ti: the performancc of other  methods of c l n s s i f i c a t i o n  used i n  
:I: n : ~ i  which a r e  based e i t h e r  on the behavior of  t h e  cca l  i n  the  course 

,<e f i  .ii : i ve 1y e s tal:]. i E hed be tweer. i t s  po s s i b  i 1 i 1: i e  s and it s 1 i m i  t a  t iocs  

c, f u~:rol.~:;is, or c:-. Fetrograaliic iletenninai.ion of rank and maceral 
ccx?cs i. t io:i . 

I n  suwnary: the  p r i n c i p l e  merits of t h e  method can be enumerated 
eccordine $0 a sca le  of rank given by the  volatiLe matter indices:  

+t:ieen 33 arid 4? percent vola- t i le  xatter, the t o t a l  re f lec-  a. 
nO-,;,., .- ::; statizt.icall-;r i n  a l i n e a r  manner. 

I 
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c .  2i.e c l a s s i f i c a t i o n  takes  i n t o  account a t  the same time the  
!nt.txc silil p r o p c r t i n n s  O F  the  mecerals, anJ thus provides a s o r t  of  synthesis 
a ?  cokin:: propert ies .  

d .  'The precis ion of the c l a s s i f i c a t i o n  can be very gree t  f o r  
two m3sons: 
ti:o..isz:ncis o f  p,o..rticles viiich i n  Iar.,e measure el iminates  the sa.npl.ing e r r o r :  

of ?Delle t s  neasurect , i n s t  t k s e  advantat;es, one inust note the l i m i t s  

the s.mmnltion of ref lectance power r e s t s  on several. tens of 

: i ' J i l i t y  of  automation it is easy to i x r e a a e  thc n - m ~ r  

a!? 'K?ai;nessea 0 "  

e. %low 13 percent .;olatile mat ter  the method is no 1on:;er 
aop1ice:rl.c wit'fiout ,aodification vhicti would consis t  of addin;: a kinder. 

f. From 20 t o  1-3 percent Vie rapi,l decrease ir. tendency t o  
a5;SLoxerate ca;Ises 3 lowerir?g of tiie t o t a l  ref lectance power. Tiis resu l t s  
i n  an arrL,i;:?iiLy -- a t  a singLe t o t a l  ref lectance pcwer there  a m  two d i f f e r e n t  
c o l a t i l e  mbter icciices. This confusion can be overcome b:; measurin;' 
e i ' c k r  tke t 3 i c k n e s s  O F  tiie p e l l e t s  o r  the canpression force of the press .  

,.I. hlthoiit:h the  metho:! i s  general ly  insens i t ive  t o  the  proportion 
of n inera l  natter of  washed cosl.s, the  nature of the mineral x a t t e r  could 
i n  c e r t a i n  cases cause a s l i g h t  s h i f t  i n  c l d s s i f i c a t i o n .  

h. Tne coal  sample subjected t o  t h i s  method must be' prepared 
ir, 3 very rcproducio?-e way, however thLs also appl ies  t o  a l l  o ther  methods 
of c l a s s i f i c a t i o n .  

i. Tinal ly ,  the  c l a s s i f i c a t i o n  by qua l i ty  with the  help of to-tal 
re f lec tance  pcwer could be disturbed i n  the  case vttere the  sampling was 
uract iced i n  an orid zone of  the vein i n  which the maceral composition d i f fe red  
very m c h  from the nean composition espec ia l ly  as r e l a t e s  t.o f u s i n i t e .  

I:. conclusion: Al tho  h t h i s  method may be, as the a a J o r i t y  of o ther  
.net:lo.3r: a=, suscept ible  t o  probl.ens i n  some p a r t i c u l a r  cases, ve think t h a t  
it -<ill ?:e apylica'3le t o  c l a s s i f i c a t i o n  of coals  used i n  tiie coking p lan t  
a f t e r   so'^ iiiprcvexents which w i l l  accompany i t s  t r a n s f e r  f r o a  the laboratory 
io in!ustr ia l  sca le .  

"9 
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TYPES 711 634 334 

Figure 1. Appearance of Coal Pellets of Di f fe ren t  Ranks 
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Figure 2 .  Relation Between P.R.G. (Curve l), Thickness of 
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-1,clre ,. 5 .  
in Coking ( * e r  1 for Characteristics of Coals) 

Ciassification and Quality Variation of Some Coals Used 
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Fig,we La. Comparison of Different  Metnods of Class i f ica t ion  
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Figure  4b. Comparison of Different  Methods of C l a s s i f i c a t i o n  
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-. : . I. L., ... L c  " 1  ). 3ie ia t ior l  3etween P.R.G. ana tne Ccmposition of Biends ( I )  and 
tr.e . ;weAing I.n tile Oilatorneter of tile Eiend ( I i )  
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Figure 7a. Relation Between the Tendency of Constituents 
of Lorraine Coals to Crack and the M40 Quality of Cokes 
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p?r It. ZUSSC e t  3. ALIXRII 

Rdsund. 

L-. nouvelle mi-thode de qudific: . t ion,  r.:pide e t  mtc i rz t i snble ,  des chr r -  

bon;; consistc; ne:<xer le p u v o i r  r i f l e c t e u r  g l o b a l  (FRC) de In w r f x e  d'une s6ri.e 

lamdrdes s o w  f o r t e  i rcss ior .  et  scns 1i:fit. 

Statist iquement l e  FRG v x i e  d 'une faGon l i n c a i r e ,  c r o i s s m t e ,  avec l ' i n -  

d i c e  de ck-.tit'res volp.t i les ( iV)  e n t r e  .,@ c t  2C ;:, p i s  ddcroft  e n t r e  2'2 e t  13 9. Lc 
nethode n ' e s t  plus -.pplicqble sms ncdi€icr:cioc ?.u dessous de MV = 13 $. L'Qp?isseur 

d e s  p c s t i l l e s  est nininiim ve r s  i.V = 25 ;>. 
L c  r-pport 'iX .~ 'il' = '' -L ?.t teint  7;  1.. l i n i t e  de confi?nce du R G  moyen, 1 R G  L d g  = i;C .:. 

B 95 j., e s t  de 1 5. pour r i  = 3G p z t i l l e s .  

3ne c o r r d a t i o n  s?.ti:;f.ii t e  en t r e  IC FRG du ch-rbon e t  12 qu:iLit@ du 

coke 2. dtk d t cb l i e  B p-xtir d ' e s s - i s  send i n d u s t r i e l s .  Dnns des  condi t ions  n c r m l i -  

sies de p rep imt ipn  e t  de cob:'q.ction il 7 '1 une rorrbl-:tion p a  ca tdgor ie  de n6- 

1:nge. 

Intrwcuction. 

. ./. , . 
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I - DESCRIPTION SOi"ii*iiJRTC DE LS :GTIIODE ( 1 )  ( 2 )  _- -_--- 

' I  

Le souci d ' a b o u t i r  k un procQd6 ,mtomt i snb le  oblik-ait 2 nbzndonner le po- 

l i s s a g e  e t  l a  s e l ec t ion  des  plnges de v i t r i n i t e  hob i tue l l emnt  pra t iques  %u c o w s  du 

mesurage du p u v o i r  rBf lec teur  (PR) au microscope. 

L a  mCthode expGrinent6e cons i s t e  'a f ab r ique r ,  sous une f o r t e  pression, une 
s 6 r i e  de wstilles dont on E s u r e  l e  PRG de h surface 2 l ' n i d e  d'un photombtn?. Jn  

simple ex,men v i sue l  des  p l s t i l l e s  s i n s i  p&par6es, montre qu'un 6ven tn i l  i m p o r t a t  

d ' i n t e n s i t k s  de r e f l e x i o n  e s t  d i sponib le  en t r e  l e s  charbons f lambmts ,  type 711, e t  
les  ch?.rbons d i t s  "d'nppoint",  type 334, - v o i r  11 fig.  1 .  

Voici une d e s c r i p t i o n  succincte du mr.teriel de labora to i re  e t  des  diff6ren- 

tes phases de  la  mithode : 

- kprks s ich2 .p  2 l ' a i r  le ch-rbon est broy4 e t  tpmis8 < O;5 mm. 
- Une r;.-.chine B comprimer f o u r n i t  des p z s t i l l e s  dont le diombtre est  de 

25 mm. Une pression de 4000 b z r s  e s t  ndcessa i re  pour msurer sans 1i:mt une bollix? 

cohksion. Les p is tons  e t  contre-pistons sont munis de p- . s t i l l es  en carbure de  tungs- 

tkne pour r6duire f o r t e m n t  I n  v i t e s s e  d 'usure.  L?. surfnce du piston sugrieur d o i t  

E t r e  soigneusement pol ie .  

- l e  photomktre employ6 fonctionne de h m n i b r e  suivnnte : l a  lumihre is- 
sue d'une m p o u l e  - 6V,  51: - dont l ' n l imen t s t ion  e s t  s t i b i l i s g e ,  est  d i r igke  ver t ica-  

lenent  ve r s  l? sur face  de la p c s t i l l e  h. l ' a i d e  d'une lnme semi-transpnente.  On mesure 
l ' i n t e n s i t 6  de 1,:: l u m & r e  r&f l&ch ie  d-ns l a  m&ie d i r e c t i o n  cu moyen dlun photomulti- 

p l i c a t e u r  dont 1 ' : i l i nen tz t ion  sous 1400 V e s t  s t a b i l i s 6 e  au 1/10 000 &E. 
- L ' i n t e n s i t g  de la r e f l e x i o n  e s t  indiquee par un micro-mpkremktre. b v i -  

s o i r e r e n t  les  micro-ampkres ont 4th adoptBs come un i t6  a r b i t r d r e .  

- deux 6 tdonnages  s y s t 6 m t i q u e s  assurent  l e s  r ep i r iges  du PRG en vzleur 

absolue : Une substcnce Ctalon, qu i  peut &re  du ch?.rbon peu d t k r z b l e ,  sert 'a zesu- 

rer 1. der ive  due 2 l ' u s u r e  du p is ton  e t  B dQce le r  un Bventuel ck.ngeiiEnt de 1r. fo rce  

de  compression, t v l d i s  qu'une sir ie d ' G t d o n s  en ve r re  con t r a l e  la s t z b i l i t B  de fonc- 

t iomement g l o b 2 1  du photombtre. 

I 

I 

I 

../ ... 
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Les r 6 s u l t z t s  r:entionnds d:ms la prksentc; c0i.i ,unic.-tior: mTrt t.xpri:-i-s couc 

I n  fame d'un PRG ;;oyen e n  unites a r b i t r a i r a s ,  Lcyenne de n p - . c t i l lLs  f - t r q u d e s  5 
p w t i r  d'un r&,e Bchsntil lon,  - n = 5, IO, 30 ou 50 se lon  l e s  cris -, r,t d ' u m  l i i . i t e  
de confiance de 1: royenne h 9 5  7; s o i t  2 2 = 2 '  L/-.~ puisquc; 1- d i spe r s ion  s u i t  une 

l o i  norr.de. Lorsque n = 30 p ? s t i l l e s  l a  prec is ion  n l n t i v c  g1obr-k ds  KLmrzge du 

PRG royen [ est de l ' o r d r e  2 1 b 1 ,5  .?. Une cnalyse de var imcr :  -? nontrd que l e  

r.iajeurc p r t i e  de ce l l e - c i  est due b la pr6par.ztion de l ' kchan t i l l on ,  b 21 fsb r i ce -  

t i o n  des pastilles e t  b des  dkcclz.$s chronologiques e n t r e  In f i n  de le  f a b r i c a t i o n  

des  pastilles e t  l e  debut du wsurage  photon6trique. La d i s p r s i o n  de ce de rn ie r  est 

trks pe t i t e .  

I1 - FACTEURS INFLULXCAI'TT LE PRG. __-- 
Le p r i n c i p  de l a  n6thode f a i t  prevoir que 1 ' 6 t a t  de surfece d e s  p n s t i l l e s  

dependre de l?. prepara t ion  de l 1 6 c h m t i l l o n  e t  de l a  f ab r i ca t ion  des  p a s t i l l e s ,  c e t t e  

dependance va r i an t  avec les propri6tBs physiques e t  chiniques des  charbons. 

1 0 )  PrBwrat ion  de 1 '6chan t i l l on .  

a) Le sdchage. 

Une exp6rience a montrB que lorsque l ' h u n i d i t 6  du charbon c r o f t  le PRG 

augmente d'abord t&s rapideriint jusqulk une humiditk vois ine  de celle de. rg ten t ion ,  

puis plus l en temnt .  

b) L_:-ljroynge * 

Les rBsultats obtenus avec t r o i s  degrbs d i f fb ren t s  de f i n e s s e  100 9 < 1, 

< 0,5  e t  < 0,2  mi indiquent que le PRG augmnte jusqu'b 100 9 < 0,5 XI e t  qu ' i l  n ' e s t  

pas p.v=mtageux de broyer p lus  finerxnt,  In s e l e c t i v i t k  de IC nBthode n l en  s e r a i t  pis 

accrue car 12 porositd de la surfcce ne dininue plus. En outre c e  degrk de f ines se  

@ r a n t i t  que lr. d i e t r i b u t i o n  s u p r f i c i e l l e  des  mcBrmx  vnriera a s sez  geu d'une €as- 
t i l l e  5. l ' au t r e .  

c )  L'honogknnkisction de 1' dchant i l lon  broyd est Bvidemmnt indiepensable ------___-------- 
pour a s su re r  l a  s t a b i l i t 6  de l a  s t r u c t u r e  s u p e r f i c i e l l e  de tou te s  les  p?stilles. 

E t a n t  dmn6 l 'iliiportance de ces  t r o i s  fnc t eu r s  il est nBcessaire d 'adopter  

un Rode de prkparation trhs reproductible.  

. ./. . . 



44 

2 C )  Fabr ica t ion  des  wstilles. 

a) &ee-gr,eng~;z de l a  _pasti l le.  

Le d icnbt re  d o i t  d t r e  c h o i s i  en  fonc t ion  de l a  prec is ion  de nesursge ddsi- 

r6e e t  pour une f i n e s s e  de broyage donn6e. Sous cvons ndopt6 25 m. L'Bprisseur dd- 

t e m i n e  IC r d s i s t m c e  n6cmique de IC p a s t i l l e ,  ce l le -c i  e s t  encore trBs su f f i son te  

pour 4 IT,. En c o n f 6 r m t  h 12. cov i tb  de conpression de  Is mitrice, une forue  conique, 

on f n c i l i t e  l ' e x p u l s i o n  de lr p x t i i l l e  e t  on Qvi te  les a r r achemnts  pkripheriques.  

Deux nu t re s  c o n s i d k i t i o n s  secondaires en t r en t  en jeu : l o  fo rce  de l a  nachine B com- 

primer d o i t  c r o f t r e  c o m e  l e  cewri du d i m h t r e  t a n d i s  que l o  qunnt i td  de 1 '6chantil-  

l o n  B prdp i r e r  est p ropor t iome l l e  B 1'Bpaisseur.  

b) La press ion .  ---------- 
Lorsque l a  fo rce  de conprcssion au-nte l e  PRG c ro f t  dlabord rapidement 

pus tcnd  nsynptoquerznt v e r s  me v d e u r  ~ x i r i u n .  ku dessus  de 4000 bars  l e  PRG ne 

varie p lus  d 'une facon  oppr6cinble. L- stc?bilite5 de c e t t e  press ion  d o i t  d t r e  contr8- 

1ke h l t a . d c  d'un h s p o s i t i f  approprid. 

c)  Le-%@ de pol i sscge  o unc inf luence  ir2portante s u r  lr. valuur  du PRG. 

La sur face  en carbure de tungstkne du p is ton  est pol ie  nvec du drop de b i l l a r d  inpr6- 

gnk de p5 tes  de d i  

p o l i  s' apprQcie pSriodiquerent s o i t  ind i rec tecent  B l1c;ide d 'une  subs tmce  &ta lon  

dont on de te rn ine  l e  PRG, s o i t  d i rec tenent  en u t i l i s m t  WL d i s p o s i t i f  optique. 

m t  dont h f i n e s s e  c r o i s s m t e  n t t e i n t  0 , 2 5 p .  L t a l t 6 r z t i o n  du 

3 0 )  ?Iesuroze p h o t o d t r i q u e .  

,?) +-zcne spec t r tde  d ' b i s s i o f f  de 12. source. 

hprks c v o i r  s.ms succAs cherch6 l ' e x i s t e n c e  de bmdes  d ' i b so rp t ion  dans le 
f?.isce.m rCf l6chi  depuis  0,25/L'jusquIh 25,/'nous zvons, pour des rx isons  de conve- 

m n c e  consntcnde, r.dcpt& une 1::apc h f i l ~ m e n t  "ponctuel" courmncent employee en ni- 

croscopie .  Ce choix e s t  d v i d e x e n t  l i 6  h c e l u i  du d6 tec t eu r  photosensible. , 

b )  &e_-d&tectz;c de llmikre do i t  Gtre t r k s  s e m i b l e  puisque le pourcentage 

de lu?i&re r k f l ' c h i e  r eo te  i n f 6 r i e u r  i 1 9 .  Notre l aborn to i r e  Btmt 6quip5 cvec des  

photonul t ip l ic - . teurs  t r b s  s n t i s f a i s w t s ,  nous -vans continuk h t r a v x i l l e r  ovec ceux- 

ci. L6ur s e r - s i b i l i t i  s p c t r c l e  s ' Q t e r d  de 30001 h 6500 fi av6c un maxinun h 4203 2. 

c )  Llictem.i . l le de te;p q u i  s6pax-e In f ab r i ca t ion  des  p a s t i l l e s  de l e u r  

pg"u_r"ge pflotondtrigm, d o i t  E t i -  cons tcx t ,  en e f f e t  l e  PRG de 1i s u r f m e  des  ps- 
---------------_-_______________________-------------------- 

. ./. . . 
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t i l l e s  dininue r?.pideuent pendFnt l e s  deux prenikres  heures  puis se s t z b i l i s e  ensui te .  

L 'expl icc t ion  de c e t t e  dJ r ive  f a i t  l ' o b j e t  de recherches. De tou te  mnikre c e t t e  con- 

d i t i o n  sernit .nis&ent renpl ie  nvec un d i s p o s i t i f  cutomatique. 

:Lo) Les propriBt6s physiques e t  chimiques des  chnrbons. 

a) L 2 t i t u d e  B l'agglom6;ntion sans l imt .  

De 40 & 20 f de NV environ, l e  PRG augnente ovec le r m g  (fig. 2,  courbe 1 ) .  
Cet te  augnentction e s t  due, d'une p u t  B 1':ugnsntation du PR de t o u s  l e s  macdraux, 

d 'nu t re  Rrt h l ' a p t i t u d e  des  ch-rbons B s ' o r i e n t e r  p e r p e n d i c u h i r e m n t  h l a  compres- 

s ion ,  qu i  .iugmxte e l l e  mssi de 40 B 20 $ PlV t m d i s  que 12 poros i te  de l a  surface 

des  p z t i l l e s  (nesur& 2u microscop)  s'ab2.isse de 25 & 10 5 d m s  l e  dm' i n t e n r a l l e .  

ku dessous de 20 $ de iW le PRG baisse  mdgr6  1 ' a u p n t r . t i o n  cont inue du PR des  ma- 
ckraux, ceci  Btmt dfi & l a  d6croissmce rnpide de l ' a p t i t u d e  au pastillage, laquel le  

d i s p o r a i t  totclement v e r s  13 $ W. Au mxituum de l ' a p t i t u d e  au pcstillage correspond 

l e  m i n i m  d '6pnisseur  des  p a s t i l l e s  ( f i g .  2 ,  courbe 2 ) ,  ce m i n i m  p r n i s s a n t  6tre 
l6gkrement dkcnlk (25 $ iIV) p.r rapport  ?u maxirmu3 de PRG (21 5 IW). 

b) k c n p r e s s i o n  couplke B une r o t a t i o n  r a l e n t i t  IC b a i s s e  du PRG nu des- 

sous de 20 $ de iiV niis ne L3 suppriine pns. Bprks essais cette technique ne nous a 

pas paru cvmtageuse c c r  l ' u s u r e  du p o l i  du p is ton  e s t  t r k s  zccklkrke. 

c )  Lc proportion des  mtGres min&mlesL c m x c t 8 r i s 6 e  p a  l e  tzux de cen- 

dres ,  influencer:? diffkremnent l e  PRG des ck-.rbons selon les nive,?ux r e s p e c t i f s  du 

PRG des  chzrbons purs e t  c e l u i  des rs . t ibres  nin6rales .  Des ex&riences  s y s t k m t i q u e s  

cn t  nontr6 que, dzns l e  cns  des  s c h i s t e s  ou des  Iuixtes pour l e s q u e l s  le PRG est  peu 

d i f f b r e n t  des  chirbons de b?.s r n g ,  l e  PRG v:?rie peu. De plus l e  t a x  de cendres  de 

IC p l u p x t  des  ch-.rbons f r - z q a i s  ::prBs h v n g e ,  m s t e  const,-nt L 2 1 h 2 $ prks. Ainsi 

pour l e s  ch?.rbons peu h o u i l l i f i J s  e t  m61re pour les chorbons dont  l ' i n d i c e  de I.Iv e s t  

v o i s i n  de 20 ). les f luc tunt ions  cournntes du taux de cendres  n ' in f luenceront  pas nota- 

blenent  l e  TRG. C'est ce que nous avons pu v e r i f i e r  p l u s i e u r s  f o i s .  

!io) Les v x i c ~ i o n s  de I n  composition nac&role. 

E l l e s  r:ffecteront l e  PEG drms In Liesure oh les PR des nzc6raux seront  trks 
d i f f d r e r t s  e t  c ' e s t  cer t r : inemnt  UIE p o s s i b i l i t d  de perturb?.tion de l a  q u , d i f i c c t i o n  

q u ' i l  convisndr: d'ex,.niner :Ivec so in ,  r.i?is nous M: possQdons p.s encore suf f i s .mmnt  

de rCsult?.ts pour d iocuter  ce  point ,  

. ./. . . 
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Cependnnt sur IC base des  connoissances p6trogmphiques zccu.uul6es t.xt 
cu Cerchar (4) q u ' 8  l'ktrmger, - e t  e n  p c r t i c u l i e r  en kl lemwpe,  e n  Belgique, en  

Bollande -, il e s t  possible  de prkvoir  le  sens des nodi f icc t ions  du PRG. 

a )  Au dessus d'une teneur  en  corbone de 90-92 $ - correspondznt h 22-23 j :  

de I W  - les trois p r i n c i p z m  wc6roux ne s e  d is t inguent  plus  pcr l e u r  WG. C'est 

donc sur tout  dnns l e  c a s  d e s  c k r b o n s  de r.mg f n i b l c  que I n  conposition r t l c b r d e  

p o u r n i t  m o i r  une inf luence.  En f l i t  &he pour un ck-rbon h 40 2: de iW l e  PR d m s  

l ' a i r  de l a  v i t r i n i t e  n ' e s t  que lkgkrenent plus  gr-.nd que c e l u i  de l ' e x i n i t e .  

Le  PR de l ' i n e r t i n i t e  es t  nu contr<aire  d e j a  t r g s  &lev&. Des f l u c t u a t i o n s  

impor tmtes  de lc proport ion d ' i n e r t i n i t e  pourrrzient joucr  un r81e npprkciable. U n e  

? . u p n t n t i o n  de l a  proport ion sersit interpr6t i .e  come une Bldvation du rnng e t  pra- 

t i q u e m n t  le chzrbon se comportera sons doute come s ' i l  Qtait amaigri. 

Ceci n ' e s t  vnl-ble en f a i t  que pour l a  fusinite toujours  t&s peu 

nbondmte dims nos chzrbons p-.r rapport  & la s e m i f i s i n i t e ,  cel le-ci  de PR trks va- 

r i z b l e ,  est  l e  c o n s t i t u x t  p r i n c i p l l  du group de l ' inertinite. 

' 

b) 'Les mppor ts  e t  v v s r i e n t  g6nGrCtenent p u  nvec le rang. Lorsque le V 
chmbon e s t  p rJ lev l  B l a  s o r t i e  d 'un l c v o i r  q u i  t r a i t e  un nelmge de p l u s i e u r s  veines  

s i tu t jes  & d i f f d r e n t s  &ages les  v z r i n t i o n s  sont  bien q o r t i e s .  Ceci ne serait probn- 

blement plus  v r a i  s i  1 ' 6 c h ~ n t i l l o n n - - g e  p o r t a i t  9 u ~  une veine s ingul ikre .  

111 - FEL:ITION ZXT'RE LE PRG ET L'IBDICE DES IW IES C~ARBOXS. 

L'exp6rimentttiorL de l a  &thode sur plus icurs  d r i e s  de chnrbons d' o r ig ines  

d i f f k r e n t e s ,  Frilev6es pour l a  p1Gpx-t dnns les  wagons & l ' a r r i v k e  en cokerie  a per- 
nis. de t r a c e r  l a  courbo de Lz f i g .  (3) q u i  s 'k tend sur tout  l e  domine de r a g  des  

chnrbons enployds en cok4fnction. 

On constate  que l e  RIG plsse  de 1 & 7 lorsque l ' i n d i c e  de PI'V diminue de 

n o i t i s ,  s o i t  en t re  $0 5: e t  20 $. Au dessous de 20 $ le FRG dkcroi t  r a p i d e m n t  pour 
les rc i sons  ddjh exposdes ?.u paragraphe I1 4 b, e t  ne p u t  plus 6 t r e  d6ternin6 au 
dessous de 13 23. L'Bpaisseur des  p:.stilles v o l i e  en  sens oppos6. La d ispers ion  des  

donni-es est due en  p r t i e  B ce qul8 l 'kpoque dBjB ancienne de ces % a r e s  t o u t e s  les 
causes de dispers ion n'kt,.lent pas Glininkes. L'klargissement de 1 'kventai . l  du PRG 

par rappor t  & ce lu i  beaucoup plus  restreint du PR de la v i t r i n i t e ,  - q u i  d.ms le &me 
domine  ne v a n e  que de 0,65 & 1,5 -, r d s u l t e  d'une p a r t  de l o  somct ion  ktendue & 
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t o u s  les mc6raux e t  d ' au t re  pnr t  de l o  vc:r iz t ion importmte de l ' n p t i t u r i e  

n6rnt ion sous compression a u t r e m n t  d i t  : de la d u e t 6  des  charbons. 

Le PFiG permet donc de c l a s s e r  l e s  chcrbons IwGs rdcemnent se lon  m ordre 

l'zgglo- 

de qua l i f ic i l t ion  t r b s  proche de c c l u i  que f o u r n i t  l ' i n d i c e  d e  HV, 

I V  - RELldION ENTm Lt: PRG ET LES FROPRIEES COKEFIANTES DES CHAX3ONS ET D3S ILL;INGE.>. -~ 
Cette m&thode de q u c l i f i c n t i o n  a dt6 exp6rimntGe pr incipl lement  en vue de 

c l a s s e r  les d i v e r s  charbons consid6rds isolgnent  selon l e u r s  propr i6 t6s  cok6f imtes .  

Cet objec t i f  pouvnit p a r a i t m  utopique puisque tou tes  les t e n t c t i v e s  f a i t e s  jusqu'h 

naintencnt  n' ont conduit q u ' m  d6veloppecient des  ni6thodes indiquees ci dessous (*) 
e t  qui  mesurent sp6cifiquenent l'un ,u l ' a u t r e  des  deux aspec ts  conuUnenta i res  de 

c e s  propri6tGs. L 'ordre  des  ncthodes d ' 6 n m 6 m t i o n  correspond B une a p t i t u d e  dhcrois- 

san te  h lo cuse en  dvidence de c e s  a s p c t s  : 

PropriGtks a s g l u t i n m t e s  Aptitude h l a  f i s s u r a t i o n  i n t r i n s h u e  

Gonflement 2u d i l a t o n b t r e  - Essai Gray-King 'Penpkrature de r e s o l i d i f i c e t i o n  au 
phs tomktre  b couple vnl icb le  

p6rclture de r e s o l l d i f i c a h o n  

Indice  Roga ou i n d i c e s  d ' i g g l u t i n a t i o n  

Indice de gonflenent zu c r e u s e t  

Ind ices  de f l u i d i t 6  aux plns tonbt res  

Coeff ic ient  de cont rac t ion  h la  tem- 

Indice de m t i h r e s  v o l o t i l e s  

En f?it il convient de t e n i r  conpte des  renarques suivnntes  : 
- I1 e x i s t e  une r e l a t i o n  stctisticiu_e_ e n t r e  l ' i n d i c e  des  i9IV.o~ le rag  e t  les pro- 

p r i d t e s  a g g l u t i n m t e s ,  c e l l e s - c i  n u l l e s  au dessous de 13 $ ougmntent  e t  p2ssent par 

un m x i m  vers  28 $? puis  ddaroissent  e t  s'nnnulent au d e l b  de 40 5. Le m x i m  

s ' e x p l i q u e r z i t  par l ' a c c r o i s s e m n t  rzpide de l a  teneur  en  0 

environ pour 28 $ de IW devient  nssez obondant 

plus  en  plus e f f i c a c e  des propri6tGs cgglutinnntes. 

q u i  au dessus de 5 
2 

pour provoquer une dhgrndntion de 

- Le PRG &ant  db p r i n c i p d e u e n t  2 12 v i t r i n i t e ,  qui  c o n s t i t u e  &n6rdement 60 

h 80 FC des charbons, t o u h  v a r i a t i o n  de lc composition chimique de c e l l e - c i  aura  

une inf luence sur le PRG. En p x t i c u l i e r  ce w C 6 r d  contenant L? ImjeJre p r t i e  de 

l'oxyg&ne du chcrbon une teneur  c ro issante  en oxygkne de c o n s t i t u t i o n  s'nccompgnera 

d'une bz isse  du PR ( 3 ) .  
. ./. . . 

~ ~~~ 

(*) La plupart  d l e n t r ' e l l e s  sont  u t i l i s C o s  dzns l e  p r o j e t  de c l c s s i f i c n t i o n  i n t e m z -  

t i o n a l e  qui  p e n e t  de d 6 f i n i r  l e  type du chxbon.  (5) 
( 3 )  L'oxygbne de combustion ou d 'oxydi t ion exothermique n'aurc? sms doute 10s l e  dm 

e f f e t  s u r  le PRG. 
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En ce qui  conceme h r e l a t i o n  en t r e  l e s  propr id t6s  cokefiantes des milcn- 

ges 6vrlu6es pcir d i f f b r e n t e s  iut-thodcs, dont notre n6thode du PRG, e t  l e s  c a r < x t k r i s -  

t i ques  princip-. les des  cokes (*) i s s u s  de ces dlmges, nom p n s o n s  q u ' i l  n ' ex i s t e  

pss  de co r rk ln t ion  g d n c r d e ;  il f x d r z  6 t a b l i r  Lz r e l z t i o n  pour c h q u e  cat6gorie de 

n6lmge. Cette pr6viuion ddcoule des  cons t a t r t i ons  exp6r imnta l e s  suivaxtes (6)  : 

- pour une cnt6gor ie  donni-e de mklmges ,  - par exenple ch.-.rbons 334 + 632 -, il 
e x i s t e  uw r e ln t ion  e n t r e  les indices  M $0 e t  W 10 e t  1% proportion de charbon 334. 
En cons6quence on p u t  d t c b l i r  une r e l a t i o n  entre  12 y u d i t 6  des  cokes e t  la plu- 

W r t  des  pmpridti-s cokkf ian tes  de ces  &lan@s. Notons cependant que l es  propri6- 

t&s cokSfiantes des chzrbons cons t i t uan t s  ne sont pis add i t ives  ca r  la qua l i t6  du 

coke s ' ,m6l iore  ropidenent :iu d6but lorsque l?. proportion de charbon 334 augmente, 

ws plus lentecient ve r s  30 ><: e t  e l l e  se stabilise presque au d e l i  de 50 .?I 60 56. 

- L c  rkgle logique qui  prevoi t  que h f i s s u r a t i o n  du coke diminue lorsque l ' i n -  

d i ce  de IIV du r i l z n g e  b-isse n ' e s t  v6 r i f ide  que pour l e s  ca t6gor ies  de dlanges de 

chzrbons dont l e  gonflenent zu d i l - tonkt re  r e s t e  suffisctnt p u r  a s su re r  me bonne 

ngglu t ina t ion  donc une b o r n  cohision. Lorsque ce l le -c i  s ' nbc i s se  1u h s s o u s  d'un 

c e r t s i n  s e u i l  li? f i s s u r a t i o n  p u t  c r o i t r e ;  l ' i n d i c e  M 40 diminue a l o r s  parce que 

l a  f i s s u r a t i o n  et  12 dkgrcdction par abrasion sont accrues. Pour l e s  memes ra i sons  

deux m6lmges ?.ycnt IC &he indice  de IN peuvent f o u r n i r  deux cokes de q u d i t e s  

t r k s  d i f fk ren te s .  

- La pr6sence dcns l e  aSlm@ de substances i n e r t e s ,  - m a t i k r e s  min6rdes  -, 
ou de c o n s t i t u i n t s  . m t i f i s s u r ? n t s ,  - poussier de coke -, Zffec te ra  tr&s di f f6rem-  

mfit l e s  cz- 

4 . ./. :. 
(*) IndBpendment  des p rogr id tQs  chimiques des cokes, de leur masse volumigue e t  

de 32 d i s t r i b u t i o c  g r m u l o & t r i q u e ,  l e s  deux ca rcc tk r i s t i ques  u t i l e s  pour 

l ' u t i l i s n t o u r  s idCmrg i s t e  sont : l ' i n d i c e  PI 40 qui  repare l a  r k s i s t m c e  21 12 
fissur::tior? e t  l ' i n d i c e  i.l 10 q u i  mesure l ' a p t i t u d e  B L? d6gradation par abra- 

sion. 
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r n c t d r i s t i q J e s  des  cokes s u i v m t  leur d e g i  de d i s p r s i o n  e t  l e u r  proportion. C'est 

?.insi lue lr! concentr;.tion optimun en poussier de coke broyk < 0,5 nm n ' e s t  p;s 1.7 
dme s i  l ' o n  ccnsid;-rc l ' i n d i c e  i j  $3 ou l ' i n d i c e  ?I i o .  D ~ i s  cer t .x ins  CT.S c e t t e  concen- 

t x t i o n  p u t  6 t r e  5 : r  pour l e  11 10 e t  10 h 15 F.' pour le N CO. 

Ces longues considkrztions $nkr,?.les donnent un ZperCu de l ' i npor t rnce  e t  

du nombre des f-cteura qu i  in te rv iennent  pour d i v e r s i f i e r  le3 r e h t i o n s  e n t r e  les 

qu- l i t&  des chsrbons, des  m k l m g e s  e t  des  cokes. 

Iieureusenent lc ccmplexitk des  ktudes se  trouve souvent rkdu i t e  lorsque 

l ' o b j e c t i f  de 12 q u n l i f i c r t i o n  e s t  r e s t r e i n t  eux prob16mes de cokdfaction inhdrents  

un bnssin hou i l l e r  ou 3. une cokerie.  

L 'cppl ice t ion  de c e t t e  d t l i ode  k 1,, prbvision des  p r o p n 6 t 8 s  cok8f ian tes  

n '  Btant p?.s encore trhs dtendue nous ne xentionnerons que quelques expkrimentntions 

syst6mctiques de 1eborc.toire ou s e m i  i n d u s t r i e l l e s  dont les r 8 s u l t n t s  sont tr6s en- 

couregew-t s. 

l o )  Vdr i f ica t ion  de 1 ' a d d i t i v i t B  du PRG e t  c o r r e l a t i o n  avec d ' m t r e s  nG-thodes 

de q u a l i f i c a t i o n  (en l?.borntoire). 

iiu l abo r -co i r e  on n prdpzre deux s k r i e s  de mdl:m@?s b inz i r e s ,  l'un 2 bnse 

de chr.rbon 622 ?uc,uel on c ajoutk une proportior? c ro iss :mte  de charbon 333, e t  l ' a t r e  

?I base du m6xe chzrbon 622 zuquel on eddi t ionnni t  du ChWbOn $7.;. Comw &vu le FRG 
du mdlmge v r r i e  l i ne - i r enen t  nvec l a  proportion de ch?.rbon de z-:g Blevi e t  a u s s i  

avec l ' inc i ice  des w t i h r e s  vol::tiles, cu moins jusqu'h 75 j: (fig. 5). iiu de lh  l ' i m -  

p rdc i s ion  de lr. courbe est due au pti t  nombro de p:.stilles mesur6es e t  zu f a i t  que 

c e t t e  expBrience il 6tB f . i t e  t ou t  du d i t u t  de l ' e x p 6 r i m n t c t i o n  de I n  rniithode; 5. 

c e t t e  -pSriode l e s  c,?.uses de d ispers ion  n'Qt:.ient p s  t ou te s  connues. 

Corrklztiveneiit on trouve mssi m e  bonne r e l n t i o n  e n t r e  l e  PRG e t  l e  gon- 
f l enen t  FLU di1r:tczktre (fig. 5), cn remirque 2ue r l w s  l e  domine  des  f z i b l e s  pourjen- 

tr.ges de chrrbor, de rmg  8lev6 oh 1- d i s p r s i o n  de d6ternin::tion du gcnflenent e s t  

rissez g rmde ,  l e  WC- p u t  &tre rresurd w e c  une p r i c i s i o n  t r b s  s-ltisfei;nr?te. 

&intcx?ct,  en t emf l t  compte des  progrhs obtenus d:ms 1' app l i ca t ion  de 

c e t t e  +tkLode il e s t  posrjible de distin&.uer dcux ndlnnges dont les  proportions d ' n p  

poin t  rliff&rr?r.t senlenent de 2 ?-. 

2 " )  w e t i o n  en t r e  l e  PRG e t  IC c u d i t 6  deo cokes obtenus ev tc  d i f f e r e n t s  m6- 

l m a e s .  ?remier  e s s a i  oeni i n c h s t r i e l  . 
Le:: ess2.13 de convenrnce de 1,: mgthode r n t  d t6  poursu iv is  en 6tr .blissant 

. ./. . . 
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l e s  r e l a t i o n s  en t re  1.1 q m l i t 6  d e s  cokes e t  l e  FRG des m 6 l r s , p s  - er: coll .zboretion 

avec 1~. Stz t ion  Zxp6r imntn le  de cok6f-.ction de kieriemu. Le tzkle7.u c i  dessous ic- 

dique l a  composition des  8 m6lmgees 6 tudids .  

! ! 
! : T y p  e t  proportion des c h - r b x s  cons t iDmqts  ! 
! :--------------------------------------------! 
! N6l .an& s : 335 : $34 : 635 622 ! 
!------------------------- :---------' .-----------:-----------:-------I 
! : 30 : , :  70 : ! 
! b inc i r e s  : 25 : : 75 : ! 
! : 20 : : m :  I 
I : 10 : : go : ! 
!-------------------------:-------:-----:----------:-------! 
I : 13 : 27 : : 60 ! 
I t e r n n i r e s  : 12 : 23 : : 65 ! 
! : 10 : 20 : : 70 ! 
I : 6 :  7 7 :  : 75 J 
! ! 

Ces i&langes broyds m6thodiquement 100 $ < 3 m, ont dtd en fmrn6s  secs ,  

HzO = 2 $, d r y s  des  fou r s  de 400 kg. Pourchaque m6lmge on ;7 cok6fik deux c h r g e s  

dans des  conditions normdisdes .  Le PRG a e t 6  de te rn ine ,  pour chacun d e s  charbons 

cons t i t uan t s  de chaque melange, sur 10 p a s t i l l e s .  Le PRG du d k n g e  c d t 6  ca l cu l6  

b p a r t i r  de c e l u i  d e s  c o n s t i t u m t s  puisque la d6monsCrction d ' add i t iv i tk  l e  pmt- 
t a i t .  

k l ' e x m e n  des  courbes de IC figure 6 on rei.%rque que l e  PRG ce lcu ld ,  

clinsi que l l i n d i c e  de IW du mdl.mge, est  relie B IC res i s tance  5 l a  f i s s u r a t i o n  des  

cokes, msurde  p.r l ' i n d i c e  M 40 pzr une cmrbe  unique, d o r s  que pour l ' n p t i t u d e  ?I 

l l ab ras ion ,  d o d e  par l ' i n d i c e  M 10, il e x i s t e  une c o m b  par categoric de dlcnge. 

Le M 10, b i en  r e l i e  au gonflement ,-.u dilntomhtre e s t  ad prdw. par l ' i n d i c e  de  gon- 

flement au c reuse t  qu i  nli? aucune s e n s i b i l i t b  d v l s  l a  z6ne d ' ind ice  de KV situee e n t r e  

20 et 33 9. 
La qiir.lit6 des  cokes 3e a i ixe ,  pour k p l u p r t ,  dans l e  domaine des  cokes 

m6tcillurgiques f r ? m p i s  pour l e s q u e l s  l ' i n d i c e  Pi 40 d o i t  d t r e  sup5rieur & 7 E  et l ' i n -  

d i ce  M 10 i n f k r i e u r  ?I e - 6,5. 

n a i r e s  s 'explique bier, par l ' excba  d ' ap t i t ude  i l ' agg lu t ine t ion  de c e t t e  cc tdgor ie  

de m61ang : l e s  cokes contiennent des  proportions c r o i s w n t e s  de mousses lorsque 

l e  pourcentage do chr,rbon 634 wgmente. 

Le n ivem plus  bas  de coh6sion des  cokes obtenus ?I plrtir des m5lznges bi- 

1 

4 
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3 O )  Recherche d'une r e l a t i o n  e n t r e  l e  PRG de p lus ieurs  chr.rbons du b-s.sir.1 lor -  

rain e t  1:~ qua l i t6  des  cokes. Deuxi&me esxai semi-industriel .  

kprks les  r d s u l t a t s  encouragzmts  r,Zpporti.s c i  dessuus il conver:-it de v6- 
r i f i e r  que l:i mdthode p e r n e t t c i t  d 'dvz luer  l e s  propriBtds cokdf i -n tes  des  ch- rbocs  

d ' o r ig ines  diverses.  Le bss s in  l o r r n i n  put f o u r n i r  nux coker ies  e iddmrg iques  e t  

minikres quatre types  d i f f e r e n t s  de chirbons : 722 - 623 - 633 e t  634/635 i-noncis 

p r  ordre c ro isscnt  d e s  propr ie tds  ,aggluticintes.  La q u a l i f i c a t i o n  de c e s  c k r b o n s  

l ' a i d e  du PRG a 6th  expbrimentbe d m s  l e  c a s  d 'un n6lmge humide (H 0 = 10 $) en- 
2 

fourn6 nprks p i l o m g e  e t  q u i  contena i t  : 

chnrbon l o r r a i n  (634 h 722) 72 p 
charbon d 'appoin t  434 a$ 
poussier de coke r tn t i f i ssurnnt  8 $  

Les charbons 6taien&@$ < 2 mm, l e  poussier de coke 1 OC $ < 
Pour chaque ca t6gor ie  de charbon on a enfournd 4 charges en  fou r s  400 kg. La messe 

volumique de chzrgement moyenne Qtait 970 kg/n?. Les conditions de cokefac t ion  corres- 
pond.Gent ?i c e l l e s  des  coker ies  minihres lorraines.  Gn d d f a u r m i t  les  cokes aprks  st2- 

b i l i s a t i o n  thermique presque complhte, c ' e s t  B d i re  lorsque l a  temperature dans l e  
plan mQdian du saumon atteig-mit 111OoC. 

0, Srn 

Les mei l leures  co r rd ln t ions  avec les d i f f e r e n t e s  dsthodes de q u a l i f i c a t i o n  

essayees sont rmsembldes d m s  l a  figure 7. 
On remrque  que k. plup3r t  des chzrbons se c la s sen t  s e lon  une courbe rdgu- 

l i k r e  en i l  40 e t  €4 10 lorsqu 'on  porte en absc isse  le PRG mesurG du chcrbon 1orr.Cn. 

Lc  cohesion du coke t1 10 est auss i  b ien  r e l i Q e  2.u gonflenent au c l i la torh t re ,  B l ' i n -  
d ice  d ' agg lu t imt ion .  

Bien que c e s  r d s u l t a t s  so i en t  9 nouvem tr&s sz t i s f . l i sw. t s  nous estimons 

qu'une v e r i f i c n t i o n  p lus  rigoureuse p o r t a t  sur un domice  de q w l i t d  plus vnste e t  
sr un nombre d '6chan t i l l ons  beaucoup plus grand est ndcessaire m a t  de po r t e r  LIE 

jugement d d f i n i t i f  sur' 1". v d e u r  de IC mgthode. 

Une t m i s i k n e  s 6 r i e  d 'exp6riences send i n d u s t r i e i l e s ,  e n  c o w s  d 'ex6cut ion  

prmettra de compzrer s t a t i s t i q u e w n t  les d i f fd ren te s  methodes de quu- l i f ice t ion  que 

nous considdrons zussi c o r n  v.?lz.ble s mis pour lesqueles  1 'ni-tomatisntion s e r c i t  

plus d i f f i c i l o .  

v - COBCLUSIONS. ___--- 

L ' i n t Q S t  de  cette mdthode r6su l t e ra  de 1- bdznce ,  p e s  encore d e f i n i t i v e -  

ment Q tab l i e ,  e n t r e  ses p o s s i b i l i t d s  e t  s e s  l i m i t e s  conplrat1vemer.t nux performcces  
/ 

* ./ .. . 
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d e s  - u t r e s  methodes de q u n l i f i c r t i o n  employees en  cokdf ic t ion  e t  qui son t  basees 

s o i t  sur l e s  coaporterxnts de 12 hou i l l e  en cours  de pymlyse ,  s o i t  sur les de ter -  

n i n c t i o n s  p6trogrcphiques du rlng et  de composition m c & r d e .  

En rLsun6 on p u t  Bnundrer l e s  princip.ux mentes de la m6thode Qvaluds 

pzr  rnppor t  B une l c h e l l e  de rmg donn6e p i r  les ind ices  de IW : 

c )  - l a  quo l i f i ca t ion  t l e n t  compte 2 l a  f o i s  de 1:, m-ture des  mcdraux e t  de 

leurs pmpor t ions ,  ce  q u i  f z i t  une s o r t e  de synthhse des p m p r i i t d s  cok6f imtes ;  

d)  - LI prec is ion  de  q u a l i f i c c t i o n  p u t  6 t r e  trks g r a d e  pour deux r a i sons  : l a  

s o m 2 t i o n  d e s  F'R por te  sur p lus i eu r s  d izz ines  de m i l l i e r s  de pn r t i cu le s  ce q u i  Qli- 

miw en g r a d e  p a r t i e  l ' e r reur  dtc2ckntil lonnnge, de plus par l a  p o s s i b i l i t e  d'zuto- 

m t i s a t i o n  il e s t  a i s 6  de m u l t i p l i e r  l e  nombre de p s t i l l e s  mesurdes. 

c e p t 1 b i l i t i . s  de l a  nethode : 

En regard de ces n s r i t e s ,  il convient de p r i c i s e r  les  l i m i t e s  e t  l e s  sus- 

e )  ou dessous de 13 $ de )71 11 mhthode n'est plus oppliccble sans une adapta t ion  

nouvel le  qui pourr-;it c o n s i s t e r  h 2 j o u t e r  un l i p a t ;  

f )  de 20 5 17 $ de FIV l a  diminution rapide de l 'clpti tude h l 'agglom6ration en- 

t r d n e  une b-isse du FRG. I1 en  r d s u l t e  une nclbiguit6, ?I un dme PRG il correspond 

deux i n d i c e s  de i.N d i f f e r e n t s .  Cette confusion p u t  6 t r e  supprim6e en mesurnnt s o i t  

1 ' B p i s s e u r  des p m t i l l e s ,  s o i t  13 force de compression de  le machine ?I comprimr du 

.type m6caniqu.e; 

g )  bien  que L-, &thode s o i t  gGn6rolewnt peu sens ib le  2 l o  proportion de nntikres 
m i n 6 r d e s  d e s  ch?.rbons l z v t s ,  h nature  de ce l les -c i  pourrclit d a s  c e r t a i n s  c a s  par- 
t i c u l i e r s  provoquer un 1Jge.r d8cl:ssement. 

h) 1 ' d c b . n t i l l o n  de charbon sounis h l a  d t h o d e  do i t  6 t r e  pr6p..r6 d'une fnpon t r b s  

r ep roduc t ib l e ,  mis  cel?. es t  mssi indispenscble pour tou te s  les z u t r e s  d t h o d e s  de 

q u a l i f  i c  z t ion .  

i) Win l e  cl-sseinent par  qu::lit6 B l t o i d e  du PRG pourrn i t  6 t r e  p r t u r b 6  dans l e  

c o s  OG l t6cki .~~t i1 lonn~.&-  ?urr. i t  6 t6  pr. t iqud sur une zone s ingul ikre  du g isenent  dnns 

l a q u e l l e  13 conposit ion nc;c6rale s1 6ccrterr . i t  bzcucoup de la composition moyenne no- 

t x m e n t  en c e  qui concerne IC f u s i n i t e .  

En conclusior, : b ien  que c e t t e  m6tiiode s o i t ,  come IC m j o r i t 6  des  a u t r e s  

n6thodes,  suscept ib le  d ' 6 t r e  infirnGe dans quelquc-s cas  @ r t i c u l i e r s ,  nous p n s o n s  

q u ' e l l e  ser-. ap?licnble cu c l z s s e m n t  des  chzrbons u t i l i s e s  d a s  les  coker ies  aprhs 

que lquss  per fec t ionnezents  q u i  nccorilr-gneront son t r m s f e r t  du l abo ra to i r e  dnns la 

. ./. . . 
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pr-tique i n d u s t r i e l l e .  

ilous' exprimons not re  reconmissonce e t  nos rernerciements B 14onsieur le 
I ' rssidont ! I .  Berry :pi ?. accept6 de  presenter  & no t re  p l x e  c e t t e  comunicztion. 

1 - jLE1:IEI (3.)  e t  BUSS2 (s.::.) - I d e n t i f i c a t i o n  rcpide e t  nutom?tisi:ble du rang 

des cinrbcns p?,r msur.-.;- -le l e u r  r k f l e c t m c e  globcle 

Dccul-nt I n t 6 r i e u r  du Cerch-r no 1 3 i 5  - 1963 ( f 6 v r i e r )  

\ 

2 - ;revet no 1 27G 70- G 01 n d e r n d 6  l e  22 j u i l l e t  i96C 

Proc6dt d ' i d e n t i f i c z t i e n  e t  dvec tue l l emnt  d ' z m l y s e  de m t i k r e s  riu de 

nztdri-ux -.&;lon&:bles ou suscep t ib l e s  d ' t t r e  ogglon6rds. 

3 - GREISCSY (X.R.) - Un nouver.u p-oc6d6 d '2gglon6mt ion  du chcrbon sans l i e n t  

J. of I n s t i t u t e  of Fuel. XLXI.11 (196C), n0236 (sep tenbre) ,  447-61 

4 - A L P E L  (3.) - P r o p r i i t Q s  p!iysico-chiriques e t  cok6f i :a tes  des  m c k r m x  de quel- 

ques ch-.rbons en fonc t ion  de l e u r  degr6 de hou i l l i f i c - t i on .  

Revue Industfie Kindrde ,  Vol. X U L ' I . 1 1 ,  (1';5G), n063@, p.170-161 

5 - Clzss i i i cn t ion  internc.tioc-.le .les !ioJilles 2:r n?ture 

C.PT.2. GenBve, ioCt  i ? j G  

E - ?@C? (T.), 3:USzC (R.?:.) - Choix des  xh lmges  de chnrbons drms 1-s coke r i e s  si- 

d:rurgiy:,e s l o r r i i z e s  

?.exwe Indus t r i e  iiinGr,le 155E, ::@9 (septu-bre) 

LCISE; (2.) e t  ?I.C:-: (E.) - S-.yport sur l ' , : . c t iv i t& de IC %:.tion Expdrimnt?.le 

de :.-.nkfl.?.u er. 1962 

5ote ~ec:..ciqu.e 3/6;  des Ck?.r3ruor.r,:-.gc-e de Prrmce 

2 e v x  Indus t r i e  I;inCr-:le .:3, ( 1  -61 ), n09 (septec!bre) , 593-616 


