J Therm Anal Calorim (2014) 115:1573-1581
DOI 10.1007/s10973-013-3499-z

Studies on potential utilization of rice husk char in blend
with lignite for cocombustion application

P. Sarkar - S. G. Sahu * N. Chakraborty -
A. K. Adak

Received: 21 February 2013/ Accepted: 29 October 2013/ Published online: 20 November 2013

© Akadémiai Kiadd, Budapest, Hungary 2013

Abstract Combustion behavior of Indian lignite sample
blended with rice husk chars (prepared at low temperature)
has been examined in this study through simultaneous
differential scanning calorimetry (DSC) and thermogravi-
metric analysis (TG) technique. Range of inputs obtainable
by characteristic TG-DSC parameters has been utilized to
arrive at important conclusions and observations in respect
of ideal selection of blend proportion, proper utilization of
the blend combination, etc. Deviations of experimental
mass loss pattern (TG) and of rate curve (DTG) from
corresponding expected theoretically calculated pattern
have also been noted for different blends to examine pos-
sible advantageous or disadvantageous effects. As per the
observations recorded, use of biomass char in blends (with
lignite) was found to be very much beneficial and its pro-
portion in the blends may be restricted to a level of 40 %
by mass to extract maximum benefits in burning perfor-
mance. This paper also focuses specific advantages of use
of rice husk char in place of raw rice husk for cocombus-
tion applications. Moreover, the importance of heat release
pattern to assess compatibility of a fuel mix with existing
boiler design and also to workout fresh boiler design for
cocombustion application has been discussed in this paper.
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Introduction

Cocombustion of biomass and coal/lignite for production
of energy is a promising option under the present energy
scenario all over the globe. The world is facing technical
challenges with cocombustion of biomass and coal/lignite
in boilers designed for pulverized coal/lignite combus-
tion. The combustion of coal/lignite in the presence of
biomass is of great interest in respect of control of CO,
emissions as biomass is considered to be carbon neutral.
Additional use of biomass can reduce emission of NO,
and SO,. The technical issues associated with such co-
firing include, fuel supply mechanism, performance,
handling and storage challenges, corrosion and deposi-
tional issues, pollutant emissions, carbon burn out, and
overall economics. In spite of the above challenges co-
combustion is possibly best energy option for the future
power generation of India, where plenty of different
kinds of biomass is available. Motivations to reduce CO,
emissions, particularly in countries like India again
strengthen the foundation of the rationality for cocom-
bustion. Cocombustion has been demonstrated in various
levels and scales with different boiler systems, fuel type,
and categories of biomass [1-6]. Biomass fuels have
sometimes been reported to have peculiar combustion
features particularly when they are subjected to thermal
shock [7]. As compared to coal, biomass is bulkier with
higher content of volatile matter and moisture and lower
content of energy [8]. High moisture content and low
energy content of raw biomass are major shortcomings
for use of those raw products as cofuel, and therefore,
pretreatment of raw biomass may be necessary before it
is blended with coal/lignite. As a consequence, use of
biomass chars instead of raw biomass may be a preferred
option in cocombustion with fossil fuel [9]. Several
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researchers have been reported that biomass chars
obtained after partial devolatilization are more reactive.
Chars originated from biomass are generally porous with
highly disordered carbon structure and belong to the
class of highly reactive carbon materials. The char
porosity promotes accessibility of the reactive gas (oxy-
gen) at the active sites resulting in very good combustion
reactivity [10-12].

The application of cocombustion technologies involving
biomass and coal for power generation requires a proper
understanding of the chemical and thermal properties as
well as reaction kinetics of coal/biomass blends. The
information pertinent to thermal events and kinetics plays
an important role in the efficient design, operation, and
modeling of cofired boilers.

In India there is growing need of expansion of lignite-
based power plant, especially in Southern and Western
region of the country. Indigenous lignite production will
not be sufficient to cater the future need of power supply
through lignite-based power plant. Hence, significant
import of lignite to bridge demand supply gap may be
necessary. Considering economics and drives toward clean
energy development program, future power generation
practices through lignite-based power plants may utilize
biomass or biomass derived char as cofuel. Emerging
concept of cofuel application in lignite-based power plant
demand critical examination of combustion performance of
blends comprised of lignite and biomass char before uti-
lizing the blends in boiler.

Thermogravimetric analysis (TG), which provides a
measurement of mass loss of the sample as a function of
time or temperature, is considered to be an important means
to obtain basic combustion features of blends, i.e., to
investigate thermal events and kinetics during combustion of
coal or coal/biomass mixtures. Characteristic combustion
parameters obtained from TG curve guides the selection of
blend combination and optimum proportion. Cocombustion
studies in TG, which revealed basic combustion behavior of
coal-biomass or lignite—biomass blends, have been reported
by several researchers [10, 13-26], but those with coal-
biomass char blends are very rare, which was also attempted
in one of our earlier work [9]. Interestingly enough, effec-
tiveness of biomass/biochar combination in cocombustion
has been described in one recent publication [27]. All these
indicate that the applicability of bio-char as cofuel is quite
promising in present context.

Under the above scenario cocombustion of low rank
coal (lignite) and different types of biomass needs to be
studied, particularly in Indian context, with an objective of
maximizing biomass utilization (renewable option) and
saving lignite (a fossil fuel). Therefore, as per the gravity
of the need (in fact cocombustion studies in general have
been included in clean coal technology program under
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11th and 12th 5-year plan) the present study was under-
taken at our Institute which is a premier coal research
Institute under Ministry of Science and Technology, Govt.
of India. In the present study, a blend combination com-
prised of lignite and rice husk char (prepared at 300 and
450 °C) was selected, and attempts were made to evaluate
combustion behavior of blend samples of varying com-
positions by using simultaneous thermal analyzer (DSC-
TG). In this study, theoretical rate curves for the blends
were evaluated (based on DTG profiles of lignite and
respective biomass chars) to see the deviations of the
experimentally observed rate curves from the corre-
sponding theoretical ones. Similar comparisons between
theoretical and experimental TG profile have been made
for the blend samples, and comparisons were reassessed
on combustible basis. On the other hand it is important to
know the resultant heat release pattern of the blend sam-
ples because boiler performance is very much dependent
on the heat release rate of the fuels at different locations.
Therefore, some observations on DSC curves have also
been focused to reveal heat release pattern of blend
samples with reference to blend components (parent coal
and biomass).

Experimental
Coal selection and sample preparation

In this study one lignite sample (Neyveli Lignite Corpo-
ration, India) and a typical rice husk sample were chosen as
constituents. The lignite sample was crushed to —3 mm
size at first and then crushed to —212 p size. Rice husk
(RH) sample was air dried and equilibrated under labora-
tory condition to reduce moisture content. Rice husk
sample was pyrolyzed at 300 and 450 °C. The char prep-
aration was carried out in a specially designed muffle
furnace where nitrogen atmosphere was maintained with a
flow rate of 100 mL min~'. The samples were heated at a
rate of 20 °C min~" to the final pyrolysis temperature (300/
450 °C) with 1 h residence time to produce two different
char samples.

Char samples and lignite sample were first pulverized to
—212 p size. Then portions of pulverized rice husk chars
were blended with pulverized lignite to prepare different
binary blends of varying composition, where proportion of
rice husk char varied from 10 to 50 %. The blends con-
taining 10, 20, 30, 40, and 50 % of respective rice husk
char blends have been designated as LRH1, LRH2, LRH3,
LRH4, and LRHS. Two char samples as well as all the
blend samples were further ground to —75 p size for the
combustion studies.
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Table 1 Proximate and ultimate analyses of samples

Samples Proximate analysis/mass% Ultimate analysis/mass% HHV g ¢/kcal kf{l Fuel ratio

Mad Aad VMad Fcad Cdaf Hdaf Ndaf Sdaf Odaf

Lignite 10.5 17.3 39.2 33.0 68.8 4.6 0.68 1.58 24.3 6,375 0.84
RH-Raw 10.9 154 58.6 15.1 479 6.8 0.29 0.04 45.0 4,462 0.26

RH 300 5.5 322 28.1 34.1 69.9 5.8 0.35 0.06 23.9 6,644 1.22

RH 450 3.9 42.8 14.0 39.3 77.7 5.6 0.41 0.08 16.2 7,493 2.81

ad air dry basis, M moisture, A ash, VM volatile matter, FC fixed carbon, HHV high heating value, Fuel ratio FC/VGM

Table 2 Ash composition/mass%, slagging, and fouling index of the samples

Samples  SiO, AlLO; Fe, O3 TiO, P,Os SOz CaO MgO Na,0O K,O S Slagging index  Fouling index
RH 84.17 3.12 0.76 0.46 0.33 0.35 356 055 0.32 1.70  0.03  0.002 0.025
Lignite 5520 17.69 5.11 1.01 0.08 871 8.08 4.48 0.67 0.06 1.14 0.284 0.167
LRH-1 58.1 16.2 4.7 1.0 0.1 7.9 7.6 4.1 0.6 0.2 1.0 0.236 0.145
LRH-2 61.0 14.8 4.2 0.9 0.1 7.0 7.2 3.7 0.6 0.4 0.9 0.193 0.126
LRH-3 63.9 13.3 3.8 0.8 0.2 6.2 6.7 33 0.6 0.6 0.8 0.155 0.108
LRH-3 66.8 11.9 34 0.8 0.2 54 6.3 2.9 0.5 0.7 0.7 0.121 0.092
LRH-4 69.7 10.4 2.9 0.7 0.2 4.5 5.8 2.5 0.5 0.9 0.6 0.092 0.077

Chemical analyses

Proximate and ultimate analyses of samples were done
using standard procedures i.e., IS: 1350—Part-1: 1984, Part
II: 1969, Part 1V/1:1974, Part 1V/2: 1975 and ASTM
E871, D1102, E872. High heating value (HHV) of lignite
was determined as per IS: 1350 (Part 2): 1970. High
heating value (HHV) of rice husk sample was also deter-
mined by wusing formula HHV = (33.5C + 142.3H
—15.40 — 14.5N/100) [28, 29] where C, H, N, and O are
in mass% dry ash free basis. The chemical data of the
samples are shown in Table 1. As slagging/fouling phe-
nomena are very common in cofired boilers causing dete-
rioration of boiler performance, ash analyses of the samples
were done as per standard procedure (IS: 1355:1984) to
derive slagging and fouling index of the samples [30]. Ash
composition, slagging, and fouling index of the samples are
presented in Table 2.

Thermal analysis: DSC/TG/DTG

Combustion behavior of the samples was determined by
using simultaneous thermal analyzer, model STA 409C
(NETZSCH, Germany) at a heating rate of 10 °C min™" in
air flow rate of 50 mL min~' with sample mass of
10 £ 1 mg. The sample mass loss was recorded continu-
ously under dynamic conditions as a function of time or
temperature to produce combustion profiles. The combus-
tion profiles were analyzed to determine the various ther-
mal parameters such as DSC peak temperature, DTG peak

temperatures, and burn out temperature (BOT). DTG peak
temperature is the temperature where rate of mass loss is
maximum and BOT is the temperature at which the rate of
combustion diminishes to 1 % min~' at the end of the
major combustion region. DSC peak temperature denotes
the peak of combustion process in terms of heat flow pat-
tern which is an important heat release characteristics.

Results and discussion

General fuel characteristics of all the fuels under consid-
eration (i.e., lignite, raw rice husk, and rice husk char
samples) have been reported in Table 1. It is the same rice
husk, which was used in our earlier study [9]. The basic
reasons behind the selection of rice husk char as a blend
component instead of raw rice husk were explained in our
published work [9]. Lignite-rice husk char combination
was appeared to be very much potential for cofuel appli-
cation, because improvement of heat input (i.e., heat input
to the boiler) from the biomass component or heat intensity
of biomass (up to the level comparable with lignite) and
lowering of volatile matter level to be compatible with
lignite are possible with the use of low temperature char of
rice husk. All these have been reflected in Table 1. Fuel
ratio of rice husk char prepared at 300 °C (RH 300) is 1.22
(Table 1) which may be considered as very good fuel ratio
to raise expectation level toward obtaining good combus-
tion performance. It is to be noted here that desired fuel
ratio in Indian context is <2.5 for satisfactory combustion
performance in pulverized fuel firing [9], which is
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considered to be the limiting specification in some other
countries also, e.g., in Japan [9]. As such, fuel ratio is an
important parameter for controlling the burning perfor-
mance in a pulverized fuel firing system. It is also known
that for pulverized firing system, VM level in the range of
22-35 % [9] is generally preferred. As a matter of fact,
consideration of fuel ratio and resultant VM content of the
fuel mix are important for combustion practices. From the
values of these two parameters (Table 1), it appears that
cocombustion of lignite-rice husk char combination should
work well in pulverized fuel firing systems. Ash compo-
sitions for the samples are very important for such co-
combustion process, and all these compositions give
significant insight about the risk of slagging and fouling.
For examining the above mentioned risk related to per-
formance failure, slagging index and fouling index were
computed for parent fuels as well as blends. Proneness to
slagging and fouling are said to be low if the values of
slagging index and fouling index are less than 0.6 and 0.2,
respectively [30]. From the estimated values of slagging
index and fouling index (Table 2), it may be noted that in
all cases values are well within the aforesaid prescribed
limit indicating low propensity of boiler slagging as well as
boiler fouling.

Significant combustion parameters obtained through
TG-DSC curves have been presented in Table 3. In order
to investigate whether interaction occurred between the
components of blends, theoretical rate curves were calcu-
lated based on the same temperature history of the two
component fuels [27]. The curves represented the weighted
mean of the individual component’s behavior. Theoretical
rate of mass loss of the blend at any instant of time or
temperature may be represented as

(dm/dt)peng=x1 X (dm/d) e X2
X (dm/dt)biomass char (1)

where (dm/df)iignites (dM/dB)piomass char are the normalized
rates of mass loss, as found from the individual experi-
ments, and x;, x, are the mass fraction of lignite and bio-
mass chars in the blends, respectively. The theoretical
(calculated) and experimental rate curves for the repre-
sentative blends of lignite-rice husk char are shown in
Figs. 1, 2. Experimental rate curves exhibited by the blends
of rice husk char prepared at 300 °C resemble theoretical
curve at lower proportion of char content (up to 20 %). At
higher proportion of 300 °C char content the experimental
curve shifts toward right to theoretical curve. As such
Fig. 1 indicates that the interactive effect becomes promi-
nent at higher proportion of 300 °C char and such inter-
actions caused lowering of rate values throughout the
temperature range as compared to corresponding theoreti-
cal rate values. Therefore, use of 300 °C char at higher
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Table 3 Combustion parameters of lignite, rice husk chars, and their
blends

Samples DSC peak DTG peak BOT/°C
temperature/°C temperature/°C
Lignite 380.3 373.7 457.2
RH 300 441.4 4394 491.5
RH 450 460.4 460.0 508.8
LRH1-300 382.2 377.9 476.2
LRH2-300 383.2 3774 482.5
LRH3-300 395.4 391.0 489.6
LRH4-300 391.9 381.3 495.2
LRH5-300 400.1 401.6 4923
LRH1-450 393.9 389.8 489.7
LRH2-450 394.1 393.6 502.8
LRH3-450 387.8 383.8 502.0
LRH4-450 391.8 385.2 499.2
LRHS5-450 400.7 405.0 506.0

proportion caused little lowering of reactivity (antisyner-
gistic effect) and no reactivity improvement over weighted
mean value was practically noticed. Moreover, the devia-
tions of experimental rate curves from corresponding the-
oretical rate curves have not been found to be significant on
overall basis (Fig. 1) and it should not have any serious
effect on the burn out performance of the blends. Nature of
shifting of experimental curve with reference to calculated
curve incase of 450 °C char blends (Fig. 2) is similar to
those of above mentioned 300 °C char blends with higher
char content. Appearance of second peak (hump) after
major DTG peak in blends containing 40 and 50 % 450 °C
char reflect step wise burning of blend components.
However, interactive effects between the components are
prominent from delayed appearance of DTG peaks in blend
samples as compared to respective peak of theoretical
curve (Fig. 2). In case of 450 °C char also, the rate curves
are not significantly away from calculated curves. Positive
and negative interactive interactions have been noticed by
several researchers in case of coal blends [31-34] as well
as coal-biomass blends [10, 19, 20, 35-37] leading to
additive, synergistic, and antisynergistic effects. For coal-
biomass blends, synergistic effects were mostly observed
by the researchers [20, 35-37]. However, for coal-wood
char combination in cocombustion process, the temperature
zone of wood char burning was found by Kastanaki and
Vamvuka [10] to be clearly differentiated from coal and
this was identified as the possible cause of inconsiderable
interaction between the constitutive parts. In the above
study [10] authors have also observed the synchronized
burning of biomass char and lignite during cocombustion
of both the components leading to positive interaction.
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In the present investigation, it may be noted from
Table 3 that reactivity parameters (DTG peak temperature
and BOT) of both the 300 °C char and 450 °C char sam-
ples are lower than those of lignite samples. During cofir-
ing, the relatively inert above char samples tend to be
combusted at the later stage leading to antisynergistic
effect. The step wise burning of blend components could be
ultimately detected through the appearance of distinct
double DTG peak in case of blends containing 40 and 50 %
450 °C char. Therefore, antisynergistic effect in most of
the char blends, although appeared as minor, is practically
due to delayed burning of char components. In general,
such findings have immense importance for deciding blend
combination as well as blend composition in case of cofired
boiler. Because, synchronization of burning characteristics
of two blend components is very important for boiler
operation. On the other hand, delay in release of heat from
either of the components may lengthen the overall burn out

Temperature/°C

Temperature/°C

LRH5-300

—1

Rate/% min

|

|

1y
B4

Temperature/°C

-------- Calculated, ___ Experimental
time, which may or may not be beneficial depending on the
basic design of the combustor.

In this paper theoretical BOT of the blend samples were
derived directly from theoretical rate curves. These theo-
retical BOT and experimentally determined BOT have
been plotted against biomass char content in the blend and
represented in Fig. 3a, b. The figures depict that burn out
temperature of blend samples is generally higher than
theoretically derived BOT values particularly for lower
proportion of biomass chars in the blends. This implies
blends containing lower proportion of biomass char may
take little more time to burn out with respect to predictions
made through theoretical curves.

Likewise, rate curves (Figs. 1, 2), mass loss pattern of
blends in TG experiments have been compared with cal-
culated mass loss pattern based on TG data points of
individual blend components (Fig. 4a, b). Data points from
200 to 600 °C have been considered for such comparison,
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Fig. 2 Comparison between
calculated and experimental rate

LRH1-450 LRH2-450

of lignite-rice husk char
(450 °C) blends

Rate/% min~!

680

Rate/% min~"

Temperature/°C Temperature/°C

LRH3-450 LRH4-450

' IS
€ 1S
& &
ko) ko)
T T
o o
Temperature/°C
1A LRH5-450
i)
£
IS
&
&
]
T
o
—6 -
Temperature/°C
........ Calculated, _ Experimental
Fig. 3 a-b Variation of (a) (b) 520 -
theoretical and experimental 5107 510
burn out temperature with 500 - *
. . 500 1 ~a A
proportion of rice husk char 490 - * A
Q Q 490 N
= 480 - = .
8 8 4801 A
470 4701
460 7 460
4
450 T T T y 1 450 T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100

Rice husk char at 300°C/mass %

... Theoretical,

as the entire combustion zone for all the samples are
covered in this temperature range. For all the blend sam-
ples, it has been observed that experimental curve always
deviate from respective theoretical (calculated) one. An
example of such comparison between experimental and
calculated curve resulting in substantial deviation has been
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Rice husk char at 450°C/mass %

___ Experimental

shown in Fig. 4a. This indicates that loss pattern of the
blends fail to fulfill additivity criteria. Another point is that
combustibles are basically organic part of the fuel mix and
it is interesting to note that the deviation from calculated
curve is diminished if the entire results are recalculated on
combustible basis (Fig. 4b), i.e., the situation will be closer
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Fig. 5 DSC profile of lignite-rice husk char at 300 °C and their
blends

to additivity. Although such closeness to theoretical (cal-
culated curve) does not have specific implications in
respect of burning performance, loss patterns may be
relooked on combustible basis for understanding of com-
bustion characteristics of blend from a different angle.
Heat flow patterns of blend components (lignite and
biomass char) and blend samples as evident from DSC
curves are also very important to reveal heat release
characteristics of blends during combustion. Those patterns
of blends of 300 °C chars have been compared with those
of respective blend components in Fig. 5 under the same
reference frame. It may be noticed that heat flow patterns
of all the blend samples are close to that of lignite sample
and far apart from that of char sample. Therefore, it appears
that on overall basis heat flow pattern of the blend sample
is influenced by lignite. Moreover, no peak separation
occurred in DSC patterns of the blends (Fig. 5), which
reflect compatibility of the blend components (rice husk
char and lignite) with respect to release of heat. In case of
lignite-450 °C char blends, overall heat flow pattern of all

Experimental

Table 4 Temperature at different level/% of heat release obtained
from DSC curve

Samples Heat release/%
25 50 75 90

Lignite 328.8 373.4 397.8 423.8
RH 300 348.0 406.5 446.3 468.8
RH 450 386.4 435.6 4674 487.5
LRH1-300 3343 375.4 400.6 4322
LRH2-300 336.3 378.5 407.7 4432
LRH3-300 344.3 388.2 4214 4584
LRH4-300 342.1 388.7 4284 464.5
LRHS5-300 347.5 394.9 433.6 466.4
LRH1-450 342.5 385.0 4122 4449
LRH2-450 346.4 389.5 422.0 463.5
LRH3-450 345.8 386.2 421.5 465.8
LRH4-450 346.5 391.5 4322 470.2
LRH5-450 358.3 404.8 440.7 480.8

the blend samples was also shifted to that of lignite as
compared to mean position indicating major influence of
lignite in cocombustion. Therefore, rice husk char formed
by low temperature pyrolysis is likely to be a good choice
for cofiring application in pulverized fuel firing system.
From the partial area of DSC curve, estimation of per-
centage of heat release at different time or temperature is
possible. Conversely, evaluation of time or temperature for
different level of heat release (25, 50, 75, 90 %) is also
possible and the scenario have been depicted in Table 4
and Fig. 6a, b. These levels have been chosen judiciously
with an objective of comparing relative time span (as
temperature in Table 4 and Fig. 6a, b is proportional to
time for all the experiments conducted at constant heating
rate) to achieve the aforesaid levels of heat release. Heat
release to the extent of 50 % is very much important
because after this point the combustion is essentially char
burning, which is the rate determining step. 25 and 75 %
levels are the mid way to arrive 50 % and complete burn
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Fig. 6 a-b Temperature at different level (percentage) of heat release
for experimental samples

out level, respectively. 90 % heat release level signifies
terminal phase of the combustion and also suitable for
comparison purpose.

It appears from Table 4 and Fig. 6a, b that the time or
temperature of heat release at initial levels (i.e., at lower
levels of heat release) of blend samples is close to that of
lignite, whereas at higher level of heat release, corre-
sponding time/temperatures in case of blends is close to
respective time/temperature of biomass char sample.
Therefore, it may be inferred here that although the entire
process of heat release is principally governed by lignite,
heat release at final stages is governed by biomass char
samples. This shows inertness of the residual char product
after 50 % combustion is over. It can be inferred that
combustion heat release of the blend samples is shifted
toward left to the mean position showing improvement of
combustion features (Fig. 5), although delayed appearance
of DTG peak temperature and BOT also occurs showing
less reactivity at specific levels. All these information may
be very much useful for designing a suitable combustor for
cofuel application, particularly for estimating combustion
space. On the other hand, for a given combustor such
information may guide to select suitable blend combination
and blend composition so as to meet specific design criteria
linked with the required quantity of heat release at different
locations along the length or height of the combustor.
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Conclusions

Although interactive effects between the components are
observed from DTG peak positions, on overall basis observed
rate curves are not significantly away from calculated curves. It
appears that blends containing low proportion of biomass char
may take little more time to burn out with respect to predictions
made through theoretical curves. Heat flow patterns of the
blend samples during combustion (as it is evident from DSC
plots) are principally governed by lignite. However, at the final
stage of heat release biomass char plays the significant role, and
not the lignite. In case of the blends, compatibility of the blend
components (rice husk char and lignite) is also very much
evident from the heat release pattern without any peak sepa-
ration (DSC). Beside few observations like delayed burn out
(indicating low reactivity at some specific phases), most of the
observations suggested that low temperature biomass char
should be a good choice for cofiring application in pulverized
fuel firing system. Shifting of heat release patterns (DSC) of the
blends toward the left to the respective mean positions clearly
confirms advantage due to synergistic effects. Therefore, use of
low temperature char with lignite may be advocated not only
from view point of intensification of heat value in chars as
compared to raw biomass, but also from synergistic effect
point of view also. Information on heat release pattern with
progress of burning process also appears to be valuable for
assessing compatibility of certain fuel combination with the
design of existing combustor and also for fresh design con-
sideration of a combustor suitable for a selected fuel mix. As a
whole, this study provides range of inputs/information for
selection of suitable blend proportion/combination for cofiring
of lignite and rice husk char in power industry.
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