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Results are presented of experimental  investigations into the h igh - t em-  
perature drying of lowland peat in an atmosphere of superheated steam 
under pressure. The influence on shrinkage, drying kinetics and the 
associated thermal decomposition of the peat of the parameters of the 
drying agents and the basic characteristics of the moist material  is 
examined.  

A significant number  of papers  has been devoted to 
the drying of var ious ma te r i a l s  in an a tmosphere  of 
superheated steam. However,  these invest igat ions 
were  ca r r i ed  out mainly at low superheats  and at a t -  
mospher ic  p r e s su re .  Data on t empera tu res  above 
200 ~ C and under p r e s s u r e  a re  pract ica l ly  nonexistent. 

This pape r  examines the resu l t s  of exper iments  on 
drying peat  in an a tmosphere  of superheated s team 
under p r e s s u r e  conducted in the following intervals  of 
var ia t ion of the pa r ame te r s :  t empera tu re  of medium 
f rom 150 ~ to 450 ~ C, p r e s s u r e  f rom 0.98 • 105 to 
9.8 • 105 N/m 2, flow ra te  of drying agent f rom 0.49 to 
1.2 m/see .  The major i ty  of exper iments  was ca r r i ed  
out on sedge peat  with degree  of decomposit ion 35-  
40% and initial mois tu re  content 1 . 7 4 - 7 . 0  kg/kg. The 

sample  was in the fo rm of a briquet  (basic dimensions 
12 • 6 • 2.4 cm) and the drying agent flowed around 
it para l le l  to the main surfaces .  The initial hydraulic 
radius of the sample  R = 4V/F var ied  f rom 1.76 to 
3.12 cm. 

The exper imenta l  investigations were  ca r r i ed  out 
on two identical tes t  beds; the f i r s t  bed was r e se rved  
for  the investigation of drying at a tmospher ic  p r e s s u r e ,  
the second (Fig. 1) at p r e s s u r e s  up to 9.8 • 105 N/m 2. 

For  continuous recording of the weight of the s a m -  
ple during drying, a special  a s y m m e t r i c a l  balance 
was developed. The g rav imet r i c  apparatus  was mounted 
in a separa te  compar tment ,  which during the exper i -  
ment  was easi ly  and hermet ica l ly  connected to the d ry -  
ing compar tment .  The ca r r i age  with the sample  was 
suspended f rom a rod fastened to the long a r m  of the 
balance beam.  A counter-weight  was moved along to 
the a r m  to es tabl ish equil ibrium with the initial s a m -  
ple weight. On drying, equilibrium was disturbed and 
the rod rose.  Movement of a m a r k  on the rod was 
observed through a gauge glass with a ret icule.  The 
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Fig. 1. Tes t  setup for  investigating drying under  p r e s s u r e .  1) E P P -  
09 automatic  po ten t iometer  for  recording the t empe ra tu r e  of the 
ma te r i a l ;  2.15) balances ;  3,11) thermocouples  for  regulat ion and 
m e a s u r e m e n t  of t empera tu re ;  4) compar tmen t  for  investigation of 
t r a n s f e r  potentials;  5, 8, 9, 31) manome te r s ;  6,12) samples ;  7,13) 
thermocouples  for  m e a s u r e m e n t  of ma t e r i a l  t empera tu re ;  10) d ry -  
ing compar tment ;  14) device fo r  measur ing  weight under p r e s s u r e ;  
16) superhea te r ;  17) differential  manomete r ;  18,23) thermocouples ;  
19) oil f i l ter ;  20) cooler ;  21) pump; 22) e lec t r ic  motor ;  24) bo i le r  
hea te r ;  25) boi ler ;  26) pump gea r  box; 27, 32) devices for  supplying 
wate r  to the sys t em under p r e s s u r e ;  28) h igh -p re s su re  regulating 
boi ler ,  29) safe ty  valve;  30) wa te r  heater ;  33) e lect ronic  potentio-  
m e t e r  for  measur ing  and regulating t e m p e r a t u r e s  in drying c o m -  
pa r tmen t s ;  34) magnet ic  bo i le r  switch; 35) automatic  magnet ic  

sy s t em switch. 
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weight of the sample was recorded with an accuracy of 
up to 9.8 • 10 -'3 N (i. e. , - 0.5%). 

The procedure was as follows. The apparatus was 
warmed up to eliminate condensation of water vapor 
in the gravimetrie apparatus and to attain normal ope- 
rating temperature in the drying compartment. Then 
the system was repeatedly blown through with steam 
from the regulating boiler. After this, the drying com- 
partment was isolated from the circulating system and 
the sample quickly introduced. At the same time, 
steam from the regulating boiler brought the pressure  
in the system to the normal operating level and the 
temperature to a value slightly lower than normal.  
Time measurements  began from the moment the dry-  
ing compartment was connected into the system. Nor-  
real operating temperature in the compartment was 
established in approximately 2 rain (equalization of 
pressure  was practical ly instantaneous). During the 
course of the experiment the temperature in the dry-  
ing compartment was maintained cor rec t  to • x 
x 105 N/m 2. Upon termination of the experiment the 
drying compartment  was again isolated from the c i r -  
culating system, the weight of the sample recorded,  
and the p ressure  slowly released. The gravimetr ic  
device was disconnected from the drying compartment 
at atmospheric p ressure ,  and the sample, to prevent 
ignition, t ransfe r red  to a vessel containing inert gas. 
After cooling, the weight, moisture  content, and di- 
mensions of the dried product were measured more 
accurately.  
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Fig. 2. Drying curves for warm-up 

period (p = 4.49 • 105 N/m 2, t c = 

=250 ~ C): I) ~i--4. 39 ; 2) 3.24; 3) 2.29; 

4) 1.75 kg/kg. 

Investigation of the drying process  included a study 
of the problems of shrinkage of peat,  drying kinetics 
and the thermal  decomposition of the peat during dry-  
ing. 

Investigations of the shrinkage showed that the 
change in the dimensions of the samples during high- 
temperature drying under pressure ceases to be lin- 
ear. During drying and heat treatment peat changes 
its structure and properties [i, 2, 3], as a result of 
which the volume coefficient of shrinkage flv usually 
used in the empirical relationship V = vdry (I + pv ~) 
also changes. The same holds for the surface and 
linear coefficients of shrinkage. Therefore the further 
use of relations of this type has no particular advan- 
tage compared with the use of other types of relation- 
ship. For drying under pressure, when determination 
of the sample dimensions during drying is very dif- 
ficult, it is more convenient to use values of the rela- 
tive shrinkage, i. e. , to express the change in volume 

in terms of the coefficient "~V = Vi/Vf, in surface in 
terms of ZF = Fi/Ff and in linear dimensions in terms 

of ~4 L = Ri/R f. 
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Fig. 3. Drying rate (kg/Cm 2. hr) for peat in superheated 
steam as a function (a) of the temperature of the 
medium (i) 200; 2) 250; 3) 300; 4) 350; 5) 400; 6) 450 ~ C) 
(I)) of pressure (1) 0.98; 2) 2.94; 3) 4.90; 4) 6.86; 
5) 8.82 x 105 N/~ 2 ); (c) of flow rate of drying agent 
(i) 0.49; 2) 0.86; 3) I. 06 m/sec); (d) of imtial mois- 

ture content (1) 2.39; 2) 3.24; 3) 4.39 kg/kg). 

The investigations car r ied  out were used to deter -  
mine the influence on the shrinkage of peat of the pa- 
r amete r s  of the superheated s team,  the initial and 
final moisture  contents of the peat, and its specific 
weight and initial dimensions. Thus, empir ical  re la-  
tionships for the relative shrinkage of sedge peat can 
be represented by the equations 

= u'i (1) 

(21 
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Here 

R* = 1.70 + 2,12/Ri; 
/* == 0.118 .-  2.0.10-~(to--4); 

p* = 1.94-- 0.106p; 
w* :- 2.35 -- O.18w; 

?* 3.74 --1.19'  lO-4yi; 

u i - 0.531 -}- 0.523ui; u, + = 0.92 + 0.22ui; 

tt~ =(100~)-~176 u~=2.88--0.71 lg 100uf; 

R + = 2.13-- 0.09 Ri; 
t + = 0.045 --  15- 10 -~ (4 - -  4); 
p+ = 1.70 + 0.03 p; 
w + = 1 8 7 - 0 . 1 6 w ;  

y+ = 2.01 --0.143- 10-4,/i. 

The deviation from the experimental data of the data 
calculated from (1) is 2.3%, and from (2) 1.4%. 

Paramete r s  connected with the mater ia l  and the 
p ressure  of the mediumhave  strongest  influence on 
the shrinkage of peat. In relation to the final mois-  
ture content and sample dimensions, shrinkage is 
nonuniform. For  example, the volume and surface of 
a sample for a final moisture  content of 0 . 2 - 0 . 8 8  
kg/kg change, respectively,  7.7 and 4.8 t imes more  
than for a moisture  content of 2 .2 -4 .  5 kg/kg, and the 
change of volume at an hydraulic radius R = 1 .76 -  
1.84 cm is 2.6 t imes grea ter  than at R = 2 .24 -2 .84  
cm. The temperature  of the drying agent affects 
shrinkage only slightly and at atmospheric p ressure  
has practical ly no influence in the investigated tem- 
perature  range. 
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Fig. 4. Influence of temperature of drying agent 
on drying rate N, %/min and cri t ical  moisture  
content of peat (~ek kg/kg) in a superheated steam 
atmosphere (broken line) and in a i r  (continuous line). 

The coefficient of relative change of l inear dimen- 
sions ~L is expressed in t e rms  of the coefficients 
~V and ~ F  by the relation ~L = ~ V / ~ F  �9 On the whole, 
the same pa ramete r s  have a s imi lar  influence on ~L 
and ~V. A number of authors have recorded relations 
between the shrinkage coefficients ~<L ~ = %F 3/2 = ~'V, 
which, as shown by our investigations, hold only at 
a tmospheric  p res su re  and low drying agent t empera-  
tures.  

Shrinkage during drying of peat in air  is higher 
than during drying in superheated steam. At the same 
t ime,  the ratio of the mean "temperature gradients" 
of relative shrinkage for  the two drying agents 

( ~ _ ~ h  : / a~V(F)~ remains constant over 
te ] steam \ ~ )  air  

the entire temperature interval investigated: for vol- 
ume this ratio is equal to 0.82 and for surface,  to 
0.67. In a superheated steam atmosphere the peat, 
on the whole, dries more  uniformly than in air  a tmos-  
phere.  

Experimental data on the drying kinetics of peat in 
superheated steam show that the overall  character  
of drying does not differ significantly from drying in 
a i r  and flue gases. There are three periods of drying: 
warm-up,  constant drying rate and decreasing drying 
rate. The conclusion agrees with the findings of other 
authors. 

The warm-up period, on the average,  comprises  
10%:of the over-al l  drying time. The dependence of 
the duration of this period on the initial moisture con- 
tent can be determined from the empirical  equation 

To --: - -  16.39 -'-9.01 ig IOOu i. (3) 

A special feature of the warm-up period during dry-  
ing in a superheated steam atmosphere is the pre-  
sence of steam condensation and wetting of the sample 
(Fig. 2). From the very beginning of the process  the 
mean moisture  content of the sample increases  and 
attains a maximum, which depends on the parameters  
of the drying agent and the character is t ics  of the ma-  
ter ial ,  after  which it begins to decrease.  Wetting of 
the sample lasts approximately half the warm-up pe- 
riod; this is far  f rom corresponding with the results  
of the theoretical  investigations of Van der Held [4]. 
The maximum moisture  content of the peat during 
wetting, as a function of the initial moisture  content, 
can be expressed by the relation 

Urea• = u i ~- 0.0632.10~176 (4) 

With increase in p ressure ,  the duration of the 
warm-up pe r iod  and the amount of wetting quickly in- 
crease .  For  example, an increase  in p ressu re  f rom 
0.98 x 105 to 4. 9 • 105 N/m 2 (tc = 250 ~ C) increases  
the warm-up period by a factor  of 3. 8, and the wetting 
of the peat by a factor  of 12. An increase of t empera-  
ture reduces these charac ter i s t ics ,  and at t c = 300 ~ C 
(p = 0.98 • 105 N/m 2) wetting is no longer observed. 
Analysis of the experimental data shows that, at a con- 
stant value of the initial moisture  content, the amount 
of wetting is determined not by the temperature  and 
p ressu re  separately,  but by a single charac ter is t ic ,  
the superheat tc-- ts .  With increase  in superheat the 
amount of wetting quickly decreases .  

The next period of drying sets in mainly before the 
sample regains the initial mois ture  content (Fig. 2); 
however,  the shift in mois ture  content does not exceed 
4% and quickly decreases  with decrease  in ~i- In the 
range of operating parameters  investigated, the period 
of constant drying rate is c lear ly  observed up to t c = 
= 450 ~ C. With increase in the temperature  of the 
superheated s team, the drying rate increases ;  however, 
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the  m o s t  s i g n i f i c a n t a c c e l e r a t i o n  of  dryi~ng i s  ob -  
s e r v e d  at  low t e m p e r a t u r e s .  Thus ,  i n c r e a s e  in t c f r o m  
200 ~ to 300 ~ C i n c r e a s e s  the d ry ing  r a t e  by 171%, and 
f rom 300 ~ to 400 ~ C by  128% (p = 4 .9  x 105 N/m 2, w = 
= 0 .82  m / s e c ,  ~11 = 4 .18  kg/kg).  On the  whole., the  
d ry ing  r a t e  depends  on the t e m p e r a t u r e  of the a t m o s -  
p h e r e  to the  p o w e r  1 .22.  I n c r e a s e  in p r e s s u r e  a l so  " 
l e a d s  to i n c r e a s e  in d ry ing  in the  f o r m  of the r e l a t i o n -  
ship N = N (p) fo r  p > 3 .9  • 105 N/m 2 be ing  l i ne a r .  The 
inf luence  of the ind iv idua l  f a c t o r s  on the d ry ing  r a t e ,  
with an a c c u r a c y  of up to 5%, can be  a p p r o x i m a t e d  by  
the e x p r e s s i o n  

N = 0.3917 (/':-- ts) 0'592w0"429 uli4aSexp(O.147p)/R ~.994. (5) 

P r e l i m i n a r y  hea t  t r e a t m e n t  of the  pea t  in a l iqu id  
o r  s a t u r a t e d - v a p o r  m e d i u m  d e c r e a s e s  the  i n i t i a l  
m o i s t u r e  content  of  the m a t e r i a l ,  which in  t u rn  l eads  
to r educ t i on  in the  d u r a t i o n  of d ry ing .  Thus ,  s a m p l e s  
ob ta ined  f r o m  a p e a t  m a s s  a f t e r  hea t  t r e a t m e n t  and 
m e c h a n i c a l  d e h y d r a t i o n  have  d r y i n g  t i m e s ,  r e s p e c -  
t i v e l y ,  22% (tht = 200 ~ C) and 41% (tht = 250 ~ C) l e s s  
than s a m p l e s  f r o m  m e c h a n i c a l l y  d e h y d r a t e d  but  t h e r -  
m a l l y  u n t r e a t e d  pea t .  

With i n c r e a s e  of t r e a t m e n t  t e m p e r a t u r e ,  the  r e l a -  
t ive  length  of the  p e r i o d  of cons t an t  d ry ing  r a t e  in -  
c r e a s e s  and the f i r s t  c r i t i c a l  m o i s t u r e  content  is  d i s -  
p l a c e d  t o w a r d  l o w e r  m o i s t u r e  con ten t s ,  a l though the 
abso lu t e  va lue  of the  d r y i n g  r a t e  d e c r e a s e s .  

F o r  the  i n v e s t i g a t e d  p a r a m e t e r s ,  the  in t ens i ty  of 
d ry ing  l ay  in the  r a n g e  6 - 2 4  kg /m 2. h r  (Fig .  3), which  
s ign i f i can t ly  e x c e e d s  the  in t ens i ty  of convec t ive  d r y -  
ing fo r  s i m i l a r  s a m p l e s  us ing  the  u s u a l  cond i t ions .  
The  d r y i n g  in t ens i ty  c u r v e s  d i f f e r  in c h a r a c t e r  f r o m  
the f a m i l i a r  c u r v e s :  in the  p e r i o d  of cons t an t  d r y i n g  
r a t e  the i n t ens i ty  of d r y i n g  i n c r e a s e s  l i n e a r l y  wi th  
d e c r e a s e  in m o i s t u r e  conten t  and  a t t a i n s  a m a x i m u m  
at  the  f i r s t  c r i t i c a l  point .  The  new c h a r a c t e r  of the  
r e l a t i o n s h i p  can  be  e x p l a i n e d  by  i n c o m p l e t e  a l l owance  
f o r  the  s u r f a c e  of e v a p o r a t i o n  in a c c o r d a n c e  with the  
s h r i n k a g e  data .  In f ac t ,  s i n c e ,  a c c o r d i n g  to e x p e r i -  
m e n t s ,  N = cons t ,  and the d r y  m a s s  B d r y  in th i s  p e -  
r i o d  d e c r e a s e s  only s l i gh t ly  (~1%), the  i n c r e a s e  in 
i n t ens i t y  of d r y i n g  (qml = B d r y  N/100F) i s  d e t e r m i n e d  
only by  the d e c r e a s e  in  the  s u r f a c e  a r e a  of the  s a m p l e  
F due to s h r i n k a g e .  G e n e r a l  p h y s i c a l  c o n s i d e r a t i o n s  
a l so  show tha t  the  i n t ens i t y  of  m a s s  t r a n s f e r  to the  
m e d i u m  in th i s  p e r i o d  i s  d e t e r m i n e d  m a i n l y  by  the 
c a p a c i t y  of  the  d r y i n g  agent  to t ake  up e v a p o r a t e d  
wa te r :  i f  the o p e r a t i n g  p a r a m e t e r s  a r e  cons t an t  th i s  

c a p a c i t y  does  not  d e c r e a s e ,  i . e . ,  the  d ry ing  r a t e  mus t :  
be  cons tan t .  C o n s i s t e n c y  With t h e o r y  can  be  m a i n -  
t a i n e d  by  a s s u m i n g  tha t  d e c r e a s e  in the  o b s e r v e d  geo -  
m e t r i c a l  s u r f a c e  a r e a  of the s a m p l e  due to s h r i n k a g e  
i s  c o m p e n s a t e d  by  i n c r e a s e  in the  i n t e r n a l  s u r f a c e  of 
e v a p o r a t i o n  due to ex tens ion  of e v a p o r a t i o n  into the 
bu lk  of the  m a t e r i a l .  

C o m p a r i s o n  of the r e s u l t s  of d ry ing  pea t  in a i r  and 
s u p e r h e a t e d  s t e a m  show tha t  a t  low t e m p e r a t u r e s  d r y -  
ing in a i r  is  m o r e  in t ense ,  a t  t c = 200 ~ C (p = 0.98 • 
105 N/m 2) the  r a t e s  a r e  c o m p a r a b l e ,  and,  subsequen t ly ,  
the  d ry ing  r a t e  in s t e a m  beg ins  m o r e  and m o r e  to 
e x c e e d  the d ry ing  r a t e  in a i r  (Fig .  4). It i s  n e c e s s a r y  
to point  out tha t  d ry ing  in a i r  a t  t e m p e r a t u r e s  above  
200 ~ C is  v e r y  d i f f icul t  on account  of igni t ion of the 

p e a t ,  in a s u p e r h e a t e d  s t e a m  a t m o s p h e r e  such igni t ion  
was  not  o b s e r v e d  even at  t c = 500 ~ C. At  d r y i n g - a g e n t  
t e m p e r a t u r e s  up to 200 ~ C the c r i t i c a l  m o i s t u r e  con-  
t en t s  of pea t  in an a i r  a t m o s p h e r e  a r e  l ower ;  h o w e v e r ,  
even  at  t e m p e r a t u r e s  a round  200 ~ C they a r e  c o m p a r a -  
b l e ,  and subsequen t ly  p r a c t i c a l l y  the  s a m e .  Thus ,  
with i n c r e a s e  in t e m p e r a t u r e ,  and e s p e c i a l l y  p r e s s u r e ,  
the  advan tages  of s u p e r h e a t e d  s t e a m  o v e r  a i r  b e c o m e  
significant. 

The value of the critical moisture content working 
the transition from the period of constant to the period 

of decreasing drying rate can be approximated by the 
equation 

Ucr = 0.888 A t*p*w* , (6) Ro.os52 

w h e r e  

A t* = (t~-- t~)/[7 + 3.06 (re--  t~)l; u* = @ (0.98 + 0.1 lui); 

w* = 908 + 84w; p* = 1.02p/(29 @ 313p). 

F o r  a def in i te  t h i c k n e s s  and in i t i a l  m o i s t u r e  con -  
ten t  of  the  p e a t ,  the  c r i t i c a l  m o i s t u r e  conten t  is  a 
l i n e a r  funct ion of  the  i n t ens i t y  d r y i n g  r a t e  in the  p e -  
r i o d  of cons t an t  d ry ing  r a t e .  F o r  e x a m p l e ,  a t  u i  = 
= 4. 5 kg/kg and R = 2 .84  c m  th i s  r e l a t i o n ,  wi th  an 
a c c u r a c y  of  2 .1%,  is  g iven  by  

Ucr = 2.73 + 0.0274N. 

We note  tha t  on the  b a s i s  of i n v e s t i g a t i o n s  of  sand  
d r i e d  in a s u p e r h e a t e d  s t e a m  a t m o s p h e r e  the  s a m e  
conc lu s ions  w e r e  r e a c h e d  by L. Wenze l  and R. White  

[51. 

Dependence  of I n t ens i t y  of  Dry ing  on the  P a r a m e t e r s  of the  P r o c e s s  

Gradient 

Ad~dv 
Atc 

A d ~ d z  
Ap 

Interval of variation 
of parameter 

200--250 ~ 
300--350 ~ 

(0.98-2.94).105N/m I 
(4 90=6.86)-i05N/m ' 

Period of drying 
Constant Decreasing 

-u=4,o kg/kg 

0.078 
0.040 

0.77 
0.99 

7=2.5 -d=2.o 

o, 096 0.072 
0,030 0,044 

0 83 0.60 
0.50 0,43 

-u=1.0 

0. 034 
0,030 

0.13 
0.30 
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Beyond the c r i t i c a l  m o i s t u r e  content  a sha rp  d e -  
c r e a s e  in d ry ing  r a t e  is  obse rved .  The p e r i o d  of de -  
c r e a s i n g  d ry ing  r a t e  i s  nonuniform.  

In connect ion  with the  p r e f e r e n t i a l  expuls ion f r o m  
the m a t e r i a l  of  w a t e r  with a p a r t i c u l a r  f o rm  of binding 
ene rgy ,  the d ry ing  in tens i ty  c u r v e s  show s e v e r a l  
points  of in f lec t ion  (Fig.  3). The inf luence of the in-  
d iv idual  p a r a m e t e r s  on the in tens i ty  of d ry ing  in th is  
p e r i o d ,  in c o m p a r i s o n  with the p e r i o d  of cons tan t  d r y -  
ing r a t e ,  is  much the s a m e .  However ,  the  r e l a t i o n  
be tween  the change  in r a t e  Or in tens i ty  of d ry ing  p e r  
unit  change of t e m p e r a t u r e ,  p r e s s u r e ,  and o the r  p a -  
r a m e t e r s ,  as  fo l lows f r o m  the t ab l e ,  is  d i f ferent .  The 
da ta  p r e s e n t e d  show tha t  the  m o s t  r a p i d  change of  the 
m e a n  g r a d i e n t s ,  r e l a t i v e  to the  ope ra t i ng  p a r a m e t e r s ,  
i s  o b s e r v e d  at  the  v e r y  beginning of the  pe r iod .  F o r  
e x a m p l e ,  in the  t e m p e r a t u r e  i n t e r v a l s  of 2000-250 ~ C 
and p r e s s u r e  0 . 9 8 - 4 . 9  • 105 N/m 2, the  va lues  of the  
m e a n  g r a d i e n t s  a r e  h ighe r  than the va lues  of the 
c o r r e s p o n d i n g  g r a d i e n t s  fo r  the  p e r i o d  of cons tan t  
d ry ing  r a t e .  With i n c r e a s e  in t e m p e r a t u r e  and p r e s -  
s u r e  t h e s e  g r a d i e n t s  d e c r e a s e ,  and t h e i r  va lues  fo r  
d i f f e ren t  i n t e r v a l s  of change of m o i s t u r e  content  con-  
ve rge .  

A p e c u l i a r i t y  of the  h i g h - t e m p e r a t u r e  d ry ing  of 
m o i s t  subs t ances  of  o rgan ic  o r ig in  in g e n e r a l ,  and 
the d ry ing  of pea t  in s u p e r h e a t e d  s t e a m  in p a r t i c u l a r ,  
is  d e c o m p o s i t i o n  of  the d r y  m a s s .  In c o n t r a s t  to the 
p e r i o d  of cons tan t  d ry ing  r a t e ,  whe re  t h i s  p r o c e s s  
in the  r ange  of ope ra t i ng  p a r a m e t e r s  i nves t i g a t e d  
s e e m s  u n i m p o r t a n t ,  t h e r m a l  decompos i t i on  of pea t  in 
the  p e r i o d  of d e c r e a s i n g  r a t e  of d ry ing  can  be s i g n i -  
f icant .  Thus ,  at  tc = 450 ~ C the t h e r m a l  d e g r a d a t i o n  
i s  about 20% of the d r y  m a s s .  I t  should be  noted  tha t ,  
t o g e t h e r  with t e m p e r a t u r e  and p r e s s u r e ,  a t  high flow 
r a t e s  of d ry ing  agent  an i m p o r t a n t  r o l e  in the  l o s s  of 
d r y  m a s s  beg ins  to be p l a y e d  by c r u m b l i n g  of  the  
o v e r d r i e d  s u r f a c e  of  the  pea t ,  which b e c o m e s  p a r t i -  
c u l a r l y  s ign i f i can t  in c o u n t e r c u r r e n t  d ry ing  of  s m a l l  
pea t  p a r t i c l e s  [6]. 

C o m p a r i s o n  of the l o s s  of d r y  m a s s  upon d r y i n g  
pea t  in a i r  and s t e a m  shows tha t ,  in the  f i r s t  c a s e ,  
th is  l o s s  is  m o r e  s ign i f i can t  on account  of s m o l d e r i n g  
and even igni t ion of the  pea t .  W h e r e a s  fo r  d ry ing  in 
a i r  a t  t c = 180 ~ C i t  c o m p r i s e s  5. 5%, fo r  d ry ing  in 
s u p e r h e a t e d  s t e a m  such l o s s e s  of d r y  m a s s  a r e  in -  
c u r r e d  only  at  300 ~ C. 

A n a l y s i s  of  e x p e r i m e n t a l  da ta  on t h e  t h e r m a l  d e -  
c o m p o s i t i o n  of  sedge  p e a t  y i e l d s  the fol lowing f o r m u l a  
fo r  c a l cu l a t i ng  the  l o s s  of d r y  m a s s :  

adry= I00 B~q--  Bdry 
Bdry = 0.33 +0.00264 w exp ( - -  2.66uf) X 

l 

• p*t*u*R* ~*. (7) 

H e r e  

p* -- 0.96 + 1.30p; R* = 7.8--0.485R; 

t* = - - 8 . 9  +0.065tc; y * = -  9.1 + 15.1.10-ayi; 

u* = 20.6 --  4.07u i. 

The  complex  na tu re  of the d ry ing  r a t e  c u r v e  in the  
t h i r d  p e r i o d  p r o m p t s  the use  in a p p r o x i m a t e  k ine t i c s  
ca lcu la t ions  of su i t ab ly  s e l e c t e d  s t r a i g h t  l ines .  The 
s lope  of these  l ines  d e t e r m i n e s  the  d ry ing  coeff ic ient .  
Ana ly t i ca l  t r e a t m e n t  of the e m p i r i c a l  da ta  a l lows  the 
d ry ing  coef f ic ien t  to be e x p r e s s e d  in t e r m s  of the 
ind iv idua l  p a r a m e t e r s :  

K : 127 (t~-- t~)~ + ~l*, (8) 

whe re  

p+ = 5.9.10 -~ + 2.86.10--4p; w + = 0.601 + 0. 384 w; 

u + -- - -  0.0618 ~ 0.042t lg (100ui); 

y§ :- 0.0771 - -  0.0342.10-4yi; 

R + = 0.150 - -  0.244 lgR i. 

Numerous  inves t iga t ions  at  low t e m p e r a t u r e s  have 
shown tha t  the  d ry ing  coef f ic ien t  is  p r o p o r t i o n a l  to the  
r a t e  of d ry ing ,  i . e . ,  K = • The  d i m e n s i o n l e s s  
p r o p o r t i o n a l i t y  f ac to r  • is  c a l l ed  the r e l a t i v e  d ry ing  
coeff ic ient .  Our  inves t iga t ions  show tha t  th is  r e l a -  
t ion a l s o  holds fo r  h i g h - t e m p e r a t u r e  ope ra t ion .  How- 
e v e r ,  fo r  a g iven  in i t i a l  s t a t e  of the  pea t ,  l e g i t i m a t e  
a p p r o x i m a t i o n  of a l l  the ope ra t i ng  p a r a m e t e r s  by one 
s t r a i g h t  l ine is  p o s s i b l e  only  o v e r  a r e a s o n a b l e  i n t e r -  
va l  of  va r i a t ion .  Th is  o b s e r v a t i o n  r e l a t e s  p r i m a r i l y  
to the  flow r a t e  of d ry ing  agent  and,  to  a somewha t  
l e s s e r  d e g r e e ,  to the  p r e s s u r e .  

Having n u m e r i c a l  va lues  of N, K (and hence  • ) and 
~ c r  i t  is  e a s y  to ca l cu l a t e  the  o v e r - a l l  d ry ing  t i m e  fo r  
m o i s t  m a t e r i a l  in a s u p e r h e a t e d  s t e a m  a t m o s p h e r e .  
The n e c e s s a r y  r e l a t i o n s  fo r  the ind iv idua l  d r y i n g  p e -  
r i o d s  a r e  d e t e r m i n e d  in the  usua l  way [7]. The o v e r -  
a l l  d ry ing  t i m e  T = T O + r 1 + T 2 can  be  d e t e r m i n e d  f r o m  
the equat ion 

z = %  + (100/N)[ui~-- 1 (1 + 2.3 lg 7, Ucr)], (9) 
% 

w h e r e  T 0 i s  the du ra t ion  of  the w a r m - u p  p e r i o d ,  which 
fo r  a p p r o x i m a t e  ca l cu l a t i ons  can be  e s t i m a t e d  f r o m  
(3). 

NOTATION 

~') time; t) temperature; p) pressure; W) flow rate of drying agent; 
R) hydraulic radius; F) surface area of sample; V) volume of sample; 
B) mass of sample; ~) moisture content; ),) specific weight; N) drying 
rate; qm) intensity of drying; K) drying coefficient; • relative dry- 
ing coefficient; adry) coefficient of loss of dry mass; $V) volume 
shrinkage coefficient; x) relative shrinkage eoeffieient. Iadiceu i and 
f) initial and final state, respectively; 1) period of eoustant drying 
rate; dry) dry mass; e) medium; s) saturated state; ht) heat treatment; 
or) critical moisture content. 
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