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Grass Pellet Quality Index
Purpose: The purpose of this publication is to
describe the techniques used to assess a
method for evaluating and ranking grass pellet
quality.

Working Range for Parameters
Optimum values for each parameter were
identified, and then a maximum or minimum
value was determined, depending on whether
high or low values are preferred. These two
values for each parameter make up the
working range (Table 1). A maximum (upper
or lower) limit was also determined, beyond
which the pellet sample is considered
unacceptable for combustion, regardless of the
overall calculated Index score.

Why Do We Need Quality Labeling?
Biomass
crop
production
is
strongly
encouraged in the USA, and biomass heating
scenarios are the most energy efficient options
for these feedstocks. Chemical composition of
grass can be extremely variable, and is
impacted by species, soil fertility, harvest
management and other factors. Quality
labeling gains consumer confidence by
guaranteeing a consistent pellet quality, and
would help to stabilize an emerging grass
pellet bioheat market.

Table 1. Parameters impacting grass pellet
quality.

Fuel indexes that characterize a combustion
feedstock can form a good basis for evaluation
of combustion-related problems. Wood pellet
standards are inadequate for non-woody pellet
fuels. Variability in grass composition will
seriously hinder the development of a
residential grass pellet combustion industry. A
certification system is the first step in
effectively controlling combustion related
emissions.

Parameter

Working
Range

Bulk Density, lb/ft3

44

34

33

Fines, %

0.5

2.5

4.0

Pellet Durability, %

99

95

90

7

12

13

2

8

10

BTU, per lb (HHV)

8500

7500

7000

Sulfur, %

0.04

0.3

0.4

Silica, %

1

3

5

0.25

1.5

2

0.1

0.4

2

0.005

0.04

0.2

Moisture,
Composition (DM basis)
Ash, %

Nitrogen, %
Potassium, %
Chloride, %
Fig.
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Quality Index Calculation

made

Actual sample values are expressed as a
proportion of the working range. For example,
a total ash content of 4.62 is 0.44 of the
working range (2 to 8). For parameters with a
reverse scale (bulk density, durability and
BTU) the range is reversed. Summing these
calculated values for all parameters generates
the Quality Index Value (Table 2). The lower
the Total Index value, the higher the quality.

Parameters for a Grass Index
Parameters used by the Pellet Fuels Institute
for wood pellets were used, with the exception
of pellet length and width. In addition, N, K, Si,
S, and BTU were included, as discussed in
Cherney and Verma, 2013. Chlorine, K, and N
were identified as the most important issues.
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Discussion

Summary

The partial index value (Table 2) for a given
parameter is calculated in the same manner,
regardless of whether the actual parameter
value is inside or outside the working range.
This means that partial index values for a
given parameter can be greater than 1 or less
than 0, if the actual value is outside the
working range.

The non-woody biomass heating industry is
slowly emerging; quality standards would
encourage grass biomass producers to provide
more consistent fuel quality. A method of
evaluating and ranking grass pellets for
physical and chemical properties will be
essential to gain consumer confidence in this
fuel for residential combustion. The system
described here is a relatively straightforward
method of summing qualitatively different
parameters into one index value. The relative
importance of the parameters can be adjusted
to reflect the current views of the industry.

Relative contribution of a given parameter to
the total Quality Index value is adjusted by
modifying the working range. The smaller the
working range for a given parameter, the
larger the potential contribution of that
parameter to the total index value. This allows
the parameters that we believe are more
important to carry much more weight in
determining the total index value.

Additional Resources
CEN. 2012. EN 14961-6. Solid biofuels – Fuel
specifications and classes – Part 6: Non-woody
pellets for non-industrial use. Brussels:
European Committee for Standardization.

Table 2. Calculated Quality Index values for
two switchgrass pellet samples, A & B.
Parameter

SW A

Index

SW B

Index

37.1

0.69

38.9

0.51

1.1

0.30

11.4

5.45

Pellet Durability, %

98.7

0.70

91.7

1.83

Moisture,

11.5

0.90

9.1

0.42

Ash, %

4.62

0.44

7.33

0.89

BTU, per lb (HHV)

8277

0.22

8003

0.50

Sulfur, %

0.08

0.15

0.09

0.19

Silica, %

1.32

0.16

4.09

1.55

Nitrogen, %

1.12

0.70

0.6

0.28

Potassium, %

0.37

0.93

0.51

1.40

Chloride, %

0.03

0.71

0.11

3.00

3

Bulk Density, lb/ft
Fines, %
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For more information

European Standard EN 14961-6
Europe recently created standards for a few
specific
biomass
species
(CEN,
2012).
Parameters values are species-specific. That is,
differences in parameter values among species
do not reflect the relative importance of a
given parameter for combustion. For example,
ash content of reed canarygrass must be <
8%, while ash content of Miscanthus must be
< 4%. Another flaw in their system is that
potassium is not included as a parameter of
interest, even though it is clearly important for
combustion.
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