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THE BROWN COAL AND COMBUSTIBLE SLATE(S) THERMOCATALYTIC 
PROCESSING OF THE «KENDERLYK» DEPOSIT

K a irb e k o v  Z .K . .  Y e m e lyan ova  V .S ., M y lty k b a e v a  Z .K .,  B a y z h o m a rto v  B .B .
The Scientific Research Institute o f New Chemical Technologies and Materials,

Almaty, e-mail: ZhannurMyltykhaeva@kazmt.kz

The article is devoted to the actual problem -  expansion o f raw hydrocarbonic base, involving o f brown coal 
and slates in processing. The process o f simultaneous thermocatalytic transformation o f coal and slates o f the 
«Kenderlyk» deposit is studied. Results demonstrate the fact that transformation degree o f coal and slate mix above 
by 8-9 %  than o f coal, the process proceeds without intensive coke formation in the temperature interval 425-440 °C 
and under the pressure 5 MPa. It is shown that organic and mineral parts o f slates make activating influence on the 
coal hydrogenolysis. The mineral part, containing alumosilicates, iron oxides and others catalytically active forms 
o f metals, activates cracking o f coal hydrocarbons, and the organic part o f slate promotes hydrogenation and stabi­
lization o f formed radicals. The bitumens received from the firm leavings o f a coal and slates mix processing with 
r boil > 320°C meet the requirements o f state standard for oil bitumens.

Keywords: coal, slate, catalysis, heat treatment

T h e  ra w  m a te ria ls  source  o f  the  in d u s try  
sh o u ld  be f le x ib le  enough  and be based on the 
v a rio u s  in te r  -  re la te d  types o f  the  o rga n ic  ra w  
m a te ria ls  a p p lic a tio n  fo r  the susta inab le  d e v e l­
o p m e n t o f  the  co u n try . F ro m  th is  p o in t o f  v ie w , 
the m o s t v a lu a b le  are the  coa l, the c o m b u s ti­
b le  slates and  the  o i l  -  shales, the o i l  -  b itu m i­
nous ro ck s , the  a lre a d y  p rove n  reserves, as in  
K a za kh s ta n , w e ll as abroad  are v e ry  huge and 
great. So, in  the  fu tu re , these fo s s il fu e ls  and 
the c o m b u s tib le  m in e ra ls  co n s u m p tio n  w i l l  be 
increased , as the  ene rgy  source, and th e ir  c o m ­
p le x  p roce ss in g  in to  the  syn th e tic  fu e l and the 
c h e m ic a l p ro d u c ts  w i l l  be fu r th e r  deve loped . 
T h is  c a rb o n  and  slate  -  c h e m is try  d ire c tio n  is 
the w id e ly  -  s tu d ie d  su b jec t in  m an y  coun tries , 
in c lu d in g  K a za kh s ta n . W e note  th a t th e ir  a p p li­
c a tio n  m a y  be  e c o n o m ic a lly  ju s t if ie d  ju s t  now , 
fo r  a n u m b e r o f  the reg ions .

O n  the  K a z a k h s ta n ’s te rr ito ry , up to  the 
p resent t im e , a bou t 25 co m b u s tio n  slates and 
the o i l  -  shales m a n ife s ta tio n s  deposits  have  a l­
ready been id e n tif ie d , th e y  have been c o n fin e d  
to  the  U p p e r  D e v o n ia n , the L o w e r C a rb o n ife r­
ous, the  U p p e r P a le ozo ic , the M id d le , and the 
U p p e r Ju rass ic, and  the  Paleogene se d im en ta ­
tio ns . So, th e y  are q u ite  d if fe re n t and va rio us  
b y  the  in i t ia l  substance, the  s ta rtin g  m a te ria l 
c o m p o s it io n , and th e ir  fo rm a tio n  c o n d it io n s , 
w h ic h  have  la rg e ly  been p red e fin e d  th e ir  m a in  
te c h n o lo g ic a l -  n u m e r ic a lly  ch a ra c te ris tics . A l l  
these dep o s its , e xcep t fo r  the « K e n d e r ly k s k y »  
and  « C h e m o z a to n s k y »  fie ld s , have been p o o r­
ly  s tu d ie d . T h e  « K e n d e r ly k s k y »  dep o s it c o m ­
b u s tio n  s lates and the o i l  -  shales reserves 
are m ade up m ore , than  4 b ln . tons, o f  w h ic h  
750  m in  are the  ba lance  ones. In  a d d itio n , o ve r 
a b i l l io n  tons o f  the co a l, and the b ro w n  coals  
e x tra c tio n  is q u ite  be poss ib le  on  th is  d epos it, 
w h ic h  is inc reased  the e co n o m ic  a ttrac tiveness 
o f  th is  d e p o s it ’s fu r th e r  deve lo p m en t.

A  n u m b e r o f  processes o f  the co m b u s tio n  
slates and the  o i l  -  shales th e rm o c h e m ica l p ro ­

cessing  is b e in g  d eve lo p ed  in  the  S c ie n tif ic  Re­
search In s titu te  o f  N e w  C h e m ic a l T echno log ies  
and M a te r ia ls  (N C F 1 T & M ), w h ic h  are based 
on  the N C H T & M  s tu d y  re su lts  b y  the  co m p lex  
te c h n o lo g ic a l -  c h e m ic a lly  co a l and  the b row n  
coals  p rocess ing  in  K a za kh s ta n , h a v in g  ca rried  
o u t in  1 9 9 0 -2 0 10-es. A l l  these o b ta in e d  s tud­
ies have a lready  been sh o w n , th a t the o rgan ic  
and the m in e ra l parts  o f  the  c o m b u s tio n  slates 
and  the  o il  -  shales have  been m ade the a c tiva t­
in g  e ffe c t upon  the b ro w n  coa ls  and  the lig n ite s  
th e rm a l co nve rs io n .

A  n u m b e r o f  the  a u tho rs  [1 - 4 ]  e x p la in  the 
c o m b u s tio n  slates and the  o i l  -  shales a c tiv a t­
in g  e ffe c t, tha t the c o m b u s tio n  slates and the 
o i l  -  shales l iq u e fy in g  l iq u id  p ro d u c ts , h a v in g  
fo rm e d  in  the 3 9 0 -4 4 0 °C te m pe ra tu re  range, 
are con ta ine d  the s ig n if ic a n t a m o u n t o f  the 
te tra h y d ro d e riv a tiv e  condensed  a ro m a tic  h y ­
d roca rbons, the o x y g e n  and  the  n itro g e n  c o m ­
pounds, and also the  a l ic y c l ic  a lco h o ls , w h ic h  
are had b y  the h y d ro g e n  -  d o n o r p ro p e rtie s . B y  
th e ir  h yd ro ge n  a c tiv ity , a ll these com pounds  
are q u ite  s im ila r  to  the  te tra lin , and in  some 
re actions, th e y  are surpassed it ,  in  te rm s o f  its 
a b il ity  re a c tiv ity  [2 - 5 ] .

T h is  has been c o n firm e d  b y  the obta ined  
data, h a v in g  show n, tha t in  the 3 9 0 -4 4 0 °C te m ­
pera ture  range in  the h y d ro c a rb o n  ra w  m ateria ls  
c rack in g , in  the presence o f  the co m b u s tio n  slate 
and the o il -  shale, the  h y d ro g e n a tio n  and the 
redu c tion  reactions are a c tiv e ly  p roceeded, the 
d im e riz a tio n  and the condensa tion  reactions are 
suppressed, and the ca rbon  -  the carbonaceous 
b ond  destruc tion  is accelera ted  [2 ].

The com b u s tion  slate  and the o il -  shale 
m in e ra l part, h a v in g  co n ta ine d  the a lu m in iu m  
s ilicates, the iro n  ox ides, and the  o th e r c a ta ly t i­
c a lly  m e ta ls ’ active  fo rm s , in  its tu rn , is q u ite  ac­
tiva te d  the c ra ck in g  re ac tio n  p roce ed ing  [6 , 7 ].

So, the process o f  the  со  -  c a ta ly t ic  th e rm a l 
p rocess ing  o f  the b ro w n  co a l and the c o m b u s ­
t io n  slate, and the o i l  -  sha le  o f  the  « K e n d e r-
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