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Est!gation the heating value, ash content and melting point of agricultural
residues
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To estimate heating value, ash content and melting behavior at the same time, |
tried to use an energy dispersive X-ray fluorescence spectrometer (EDXRF). The samples, postharvest plant
parts, wild grasses and so on, were measured for total ash, heating value and ash fusion classified into
four classes. The result showed that total ash and heating value had correlated with elemental
composition and the ash fusion had relation with K/(CatMg). The melting point of ash was assessed by
logistic regression. Elemental composition was measured by the EDXRF. The materials were ground and
sieved to a size of 150 p m or less, the basic material were combined as one calibrated materials. The
heating value, ash content and melting point have been correlated with elemental compositions and are
expected to formularize that analyzed by EDXRF.




Mg, Ca, K,
P, S, N Fe, Cu, Zn, Mn, Mo,
Cl, B Si Al

Alkhamis 1999, Filiz
2000, Oktay 2006

Alvin  ,1994

NIST Standard
PineNeedles(15775a),
AppleLeaves(1515), PeachLeaves(1547),
TomatoLeaves(1573a), Spinach(1570a),
wheatflour(1567a), RiceFlour(1568a)

550
JISmM8801 Shimadzu
CA-4AJ

JISM8801 DIN
TG/DTA

MID-5 10



K/ (CatMg)
(Tonn, 2012) 1.6
1,000 6
X
EDX-700
FP
C6|-|1005
C/N
150u m
@ 32mm, 8mL
Alvin(1994)
Dulong Boie
Alvin
Dulong
Q(MJI/Zkg)=0.339C(%)+1.44H(%)-0-.1390(%)+0
-105S(%)
Boie

Q(MI/kg)=0.3516C(%)+1.16225H(%)-0. 11090
(%)+0.0628N(%)

Alvin  (*1)
Q(MJI/kg)=20.881-0.216Ash(%)

18MJ/kg
NIST Standard
Ca,P,K
Spinach(1570a)
1.31%
K/ (CatMg)
EDX

0
w A
X
15 QO
L
2
m! 10
% WEHE1(A3F)
oHRE2(T)
5 ABEI(EAOT I F )
*ETOUIRER S
olE10-TH)
eEE2(F 201
o
o 5 10 15 0 = 0
FEgyited.b.)
X
Ca(h) P(%) K(%)
PineNeedles
(15753) 0.25 0.252 0.107 0.11 0.417 0.410
AppleLeaves i
(1515) 1.53 1.42 0.16 1.61 1.624
PeachLeaves
(1547) 1.56 1.43 0.14 - 2.43 2.377
TomatoLeaves
(1573a) 5.05 | 3.81 | 0.22 - 2.7 | 2.267
Spinach
(1570a) 1.53 0.73 0.52 0.32 2.903 1.596
WheatFlour
(1567a) 0.02 | 0.02 | 0.13 | 0.13 | 0.133 | 0.12
RiceFlour
(1568a) 0.01 0.02 0.15 0.16 0.120 | 0.115
X
5
10%
EDX
K/ (Ca+Ng)
K/(Ca+Ng)
mm— Dulong
30 —
== Boie
C—JANin
» ———
20 — — — —
g | . =
= e~
215 ||
10 [
5
0 L
) 3 K] " % 3 2
A r 4l 2 R Y P
+ . //>}\ @’9 7 }\/}_ 4,}3 }\)ﬁ
A) A< %




28 V O 14000
24 % 5 ) L 1200 R
_w {1000 &
%J ” 7 aicashg) | o
g % o BRI
1.2 / ] -
/
Lok % e + 400
/ 7
04 / / 7 7 i
0.0 % . % § % § %d l o
' 2)* 4] oo e 5
-_’P"rﬁ rﬁff %) s \._‘4 “f'
Q'&\ & r ,(\é (/An‘\& & @,&m
&
K/ (Ca+Mg)
4 o
3
2
1700 900 1100 1300 1500
K/ (Cat+Mg)
1.6
K/ (Ca+Mg)
K/ (Cat+Mg)
1,000
1,100
X

Alvin D. GLOVA, Yelian MIAO, Shigeru
YOSHIZAKI, 1994. Relationship Between
Heating Value and Chemical Composition of
Selected Agricultural and Forest Biomas,
Jpn. J. Trop.Agr.38(1):1-7.

Alkhamis, T. M., Kablan, M. M., 1999.
Olive cake as an energy source and catalyst

for oil shale production of energy and its
impact on the environment, Energy
Conversion and Management, 40(17),
1863-1870.

Filiz, K., 2000. Biobriquetting of
rapeseed cake, Energy Sources, 22,
257-267.

Oktay, Z., 2006. Olive cake as a biomass
fuel for energy production, Energy Sources,
Part A, 28, 329-339.

Tonn, B., Thumn, U., Lewandowski, I.,
Claupein, W., 2012. Leaching of biomass
from semi-natural grasslands, Biomass and
bioenergy, 36,390-403.

2014.8.6,

Yuichi KOBAYASHI, Mio YOKOE, Takayuki
TSUKAMOTO, Kenichi YAKUSHIDO, Use of EDXRF
analysis to estimate the heating value of
agricultural residue, AEPAS, 2013.12.5

Hanoi, Vietnum

2013.8.29,

O

O

o
KOBAYASHI, Yuichi
10355513

@



