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ABSTRACT

DTA and TGA have been applied to study different genetic ty-
pes of coals: humic, saprohuaic (cannel), sapropellaitic \boghedd)
coals and bituminous rocks. [he effect of the petrographic and
chiemical composition of their organic matter on the character of
the UTA- and TG- curves has been demonstrated,

InNTRODUCTION
The success of thermograply in recent years in the solution
of geochemical and petrochemical provleums/ 1,2/made 1t possible
for us to use VTA and TuA to study uifierent genetitc types ot co-

al and bituminous rocks,

MATERIAL AND ML THOD>

The experiments were carried out on selecteu sadnples ot the
basic genetic types of coal- humic, saprohumic (cannel), sapro-
pellitaic (bughead) cvals and bituminous rochs, represented 1n the
coal basins in Bulgaria: kirin, bBorov ol and Nikolaevo, lhe coal-
bearing and bituminovus sediments of the VFirain basin arc ot hMiadle-
Upper Uligocene age,whereas those of the vsorov Vol and Nikolaevo
basins arc¢ of Upper Lucene age. The characteristic cliemical and
petrographic paraneters ot the samples are given in lable 1.

The expermlients were organised on a predetermined prograune
and were carried out using a derivatograph produced by the firm
MuM(Duuapest). Samples with particle size below U,25 mm were pla-~
ced an platinum crucibles. The heating rate was IUOU/min until
9000U. The inert substance was AlZUB'

RELSULTS AND DISCUDIUN

I'he thermograms obtained are shown on laig,1,At the beginning

of the oli-curves of humic cuoals, as well as ot cannel and boghe-

ad coals, there 1s a clearly manifested endothermal effect \IUUO-
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12000),whlch 15 due to the lygroscopic mouisture released, ‘lhe amo-
unt of this moisture, determined by clemical methods, 18 correla-
ted with the intensity of this eftect and with the respective de-
crease in the mass(Figs.1,2, Table 1). The greater intensity of
thas thermal effect in humic coals 1s related to the increased
cantent of humovitrinite, respectively of the functional oxygen
sroups which are the carriers of the hydrophilic properties.
xothermal effect{330°-340° ) dominates in the thermograms of
humic coals,resulting from the decoaspoesition of the humic polymer.
#ith the advancing degree of coalification, its area decreases 1in
the following order: Nakoslaevo, lirin, Borov UDoi. lthe wmass of the
“ikholaevo and Borov Uol samples decreases by 8p, that of the Piran
sample-by 7 ». For the cannel and boghead covals such & thermal ef-
tect is registered arv 32000. In the cuse of Loghead covals the area
and tne change of their mass (6,51) are greater compared with the
cannel coals (%,5 »), which 1s probably related to the increased
percentage of liptinite-exinite (algxnlte), respectively to the
content of o1l components/3/.,
lable 1

Characteristics of the 1nitial samples

Type of tle Fetrographic Functional oxygen
u d composition,p groups, mgeqv/lg.
sample ; ; H L L M -UuH =CO -CUUH total
Humic coals 0,5 3,9 82 16 1 1 1,5 v,6 u,h 2,5
Cannel coals 2,3 21,8 26 49 1 24 0,3 U, 3 U, v, 7
Bitum, rocks 1,2 o%,8 3 ] - B8 u,2 [ u,2 U,8
tlumic coals 7,3 10,6 85 4 1w 1,3 0,5 O,4 2,2
Boghead coals3,1 43,1 B8 75 2 17 U, 0,3 u,1 v, 7
s1tum. rocks 1,7 71,U 5 20 - 75 L,2 O, 4 0,2 U, 8
liawnic coals 0,3 23,8 74 12 13 1,8 1,0 0,5 3,3
Bitum, rocks 2,7 89,2 3 1k - 83 0,3 1,6 u,i 2,2
o]

A second less 1ntensive exothermal eftect (473v -460°C} 1s re-
glstered for the humic coals, whoste maximud temperature increases
with the i1ncreased coalification(Faig .1). At tlas temperaturec the
decrease i1n the mass is considerable{Fig.2).This eftect 1s assumed
to be rilated to tie processes of splitting of the phenolic hLydro-
xyl groups, breaking of the -C-C- bonds and partial transition of
the coal matter into plastic state. Three exothermal etffects - at
JZOO,hﬁoo and 5&000— appear fur boghead coals, while for cannel
coals there 1s only one-at }ZUOC. In the above thermal effects
both boghead and cannel coals luse a large part of their mass, the

tosses being considerably greater for boghead coals. lhese differ-
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Fig.1 T,°C
DTA- and 1G-curves of coals and
bi1twninous rocks from Plrln(A),
Horov Dol (B) and Nikolaevo(C)
a-humic coals;b_ -saprohumic{ca-
nnel) coals,b_-sapropellatac
(boghead) coals,c-bituminous
rocks;

ences are probably due both to
their difterent lipid composition
and to the presencé of lignine
components in cannel coals/3/.

The DTA-curves of humic co-
als reflect intensive endothermal
effect {550°C) related to secon-
dary gas release and transition
of the coal matter 1nto plastic
state. The weak intensity of this
thermal effect demonstrates their
poor clinkering capacity. In ca-
nnel and boghead coals such an
endotherwal effect 1s manifested
at 640°%-650°C (F1g.1).

For humic coals the high-tem-
perature exothermal etiect an the
7000-80000 interval 1s connected
with the formation of semi-cohke,
A similar exothermal effect is
also found for boghead and camnel
coals. All three types of coal
lose a large part of their mass
at these high temperatures,

Fhe LTA- and lUG.curves ot
the bituminous rocks difter essen-
tially from those of numlc,byghe-
ad and cannel coals{Fig,1). 1in
the 3}00—65000 interval there ais
a series of exo- and endotlerumal
effects, evidently related to the
thermo sxidative destruction tak-
ing place 1n turee stages. at 330,
410°-510° and 53u°«610°%C . ite tair-
st maximum corresponds to the pro
cesses of low-temperature oxida-
tion, while t. e second and third
maxiina are determined by the glo-

wing »f the bitiwilinous rocks,im-
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poverished 1n organic ma-

tter/h/, Their mass los-

2 a a a ses are the highest at
24 330°C (F1g.2). Above

18f SQuOC there appear endo-
“: thermal effects, related
T: to processes of release
2 of tle constitutional

0 Z0 MBI TT 0 200 R BOTT 0 20 LHEET ater from the clayey
22r b b [ b minerals which are well
: represented in these ro-
L cks. An endothermal ef-
; fect (420°C) 1s registe=
Z:::fjﬁsz_ red for tlie lirin bitu-

c minous rocks, related to

loss
3

mass
L
b

the high pyraite content

Vi o),
The observed difte-

rences for the various

N

genetic types of coal

A B (o could be explained by

Faig.2 tiie aifferent petrogra-
Change of the mass of coals and bitu-
minous rocks from Pairin(a),Borov Dol
(B) and Nikolaevo(C) deposits s1tion, predetermined by
a-humic coals;b«bituminous rocks;

c'-cannel coals;cz-boghead coals;

phic and chemical coupo-

the type of the original
vegetatiun, while tor
tile humic coals there 1s predowminance of aromatic and branching
aliphatic structures produced by higher vegetation, sapropellatic
deposits are dominated by aliphatic structures related to cyclopa-
raffin chains and hydroaromatic rings,which result from the predo-

minant participation °5f lLower algal vegetation in their formation.
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