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Type of research: Pyrolysis of Biomass from Herbs in Local Phetchabun Province for

Organic Agriculture
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Faculty: Science and Technology
University: Phetchabun Rajabhat University
Year: 2018
Abstract

This research was conducted to investigate the pyrolysis of biomass from local perennial
herb in Phetchabun Province to benefit from organic agriculture. Using a horizontal charcoal
furnace and making modifications. Asbestos pipes are used to trap wood vinegar with a heat
exchange system inside the pipe. The study found that the perennial plants have the potential and
suitable for the production of wood vinegar and wood charcoal, 5 kinds of tamarind, wood, neem,
bamboo, acacia and eucalyptus. By the factor of temperature in the distillation pipe. Moisture of
wood and the type of wood affect to the quantity and quality of wood vinegar. Including charcoal
derived from the pyrolysis process. When using the heat exchanger system, the wood vinegar can
store more wood vinegar and have a higher specific gravity than the conventional wood vinegar.
Acacia wood has the highest percentage of wood vinegar and followed by bamboo, eucalyptus,
neem, and tamarind trees respectively. In addition, the use of activated carbon can help separate
layers of raw wood vinegar faster. The derived wood vinegar has a density, specific gravity,
viscosity, and pH values not significantly different from wood vinegar. But the length of separation
time is shorter which takes about 30 days. The chemical properties of wood vinegar derived from
the pyrolysis process of five medicinal plants were studied. The wood vinegar pH was in the range
of 2.5-3.4 and the specific gravity was in the range of 1.009-1.024. The wood vinegar obtained from
the pyrolysis of bamboo had the lowest pH value and the highest specific gravity. By analyzing the
total acid content, alcohol content, phenolic content, and formaldehyde content. It was found that
wood vinegar derived from bamboo had the highest total acidity. Wood vinegar derived from

tamarind has the highest alcohol content. Wood vinegar from Tamarind has the highest total



(1)

phenolic content. Wood vinegar obtained from neem tree has the highest formaldehyde content. All
of the wood charcoal has moisture in the range of 17.12-18.56%, volatile content of 8.12-9.36%.
The ash content was in the range of 6.54-9.68% and the carbon content was in the range of 63.87-
68.15, respectively. The higher heating value of coal fuel was in the range of 13-18 MJ / kg. The
use of high concentration of wood vinegar can be used as an agricultural herbicide. In addition, the
wood vinegar, when diluted to the appropriate concentration, can be used to kill microorganisms
and insect pests in the soil. In addition it can uses for increasing of sugar in fruit, reduce odors and
eliminate insects in the farm. It is also used to produce high quality organic fertilizer as well.

Keywords : wood vinegar, perennial herb, pyrolysis
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OH 2 =

”OO_L W@i
\ CH,OH HOH,C™ ™ OMe OH

p-coumaryl alcohol coniferyl alcohol sinapyl alcohol OMe


http://www.foodnetworksolution.com/wiki/word/3165/xylose
http://www.foodnetworksolution.com/wiki/word/1630/glycosidic-bond-พันธะไกลโคซิดิก
http://www.foodnetworksolution.com/wiki/word/2573/mannose-แมนโนส
http://www.foodnetworksolution.com/wiki/word/1099/galactose-น้ำตาลกาแล็กโทส
http://www.foodnetworksolution.com/wiki/word/1014/glucose-น้ำตาลกลูโคส
http://www.foodnetworksolution.com/wiki/word/2572/arabinose
http://www.foodnetworksolution.com/wiki/word/5070/glucuronic-acid
http://www.foodnetworksolution.com/wiki/word/1102/dietary-fiber-ใยอาหาร
http://www.foodnetworksolution.com/wiki/word/0680/enzyme-เอนไซม์
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AN 1a91nnszuun151 1A 811 (charcoal) Haz a1 (ash) audea U UV U 19U
o o Y o a I { a I~ 1 1
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dy A a A 49! = 0 a [ P 9 1 1 I 9 ] [}
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2.3.1 UfnseualinanuiouvesnszuIuMsUNa ST

a (2 ] a (2 Aaan

nszuIUMsNaunadIIamelum s one Tyumanaundawlsema
] a I ' o . =

wiinazanuuana1avesgungil et 4 Tou 1dun Taunisviwds (drying zone) TauInTs laga

A & . T Y A S o .
W30 lsuveamInan (pyrolysis or distillation zone) Tum3ten l1dvTe TyuooAFFU (combustion or

oxidation zone) ez TysAnYY (reduction zone) - Qgﬂﬁ 2.1

4 Processes in Gasification

not necessarily in order

H,0

Charcoal and Tar

biomass*(CH 0)

I

heat

Drying

biomass*(CH O)

!

heat no air

Pyrolysis

A a [
g‘ﬂ‘ﬂ 2.1 NSLUIUMSNALNETINIAN 8 TR 1N

N (Fisher, Gagnon, and Suteliffe, 2015)

H0 and CO,

!

tarry gas or charcoal

!

0, /air

Combustion

Hyand CO

!

hot charcoal (C)

I

€O, and H,0

Reduction

*Biomass is a combination of C, H, and O (C H, ;0,5)


http://engin1000.pbworks.com/w/page/18942701/Gasifier%20Go-Kart
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2.3.1.2 Toulnlslade w30 pyrolysis zone 1iuTsunTonmaillszuns: 200 — 500
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v
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a A = Y ] ? o a 1 2 A A 1
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A A d a
3.1 A393NO Qﬂﬂim azainy

A A d
3.1.1 !ﬂﬁi’)\‘lNi’)!!ﬁ%Qﬂﬂim

A A A Y [ d'
L‘ﬂﬁf]\‘liJﬂllagﬂﬂﬂﬁﬂlﬂi%iuﬂ'ﬁﬂﬂﬁ@\i UFAIANATIIINN 3.1

~ A A saq Y
MINN 3.1 Lﬂi@\n\lﬂllagfgﬂﬂﬁﬂ!ﬂalclfﬁl‘l‘lﬂ'ﬁﬂﬂa@ﬁ

as [ a\ a v
ABNIIAUHUNIFIIVE

d' A d \ A v Y A
in309ioNazglnInl I UIEMEHan
Lﬂ%@ﬁ%ﬁﬂﬁﬁﬂu 4 V’i'lllﬁ‘ljil BP 210S Sertorius
(Analytical balance) Germany
wsesgi-dmdaannIng W lalimes Simadzu
Uv-1700
(UV-VIS spectrophotometer) Japan
n30einfiey EUTECH
GC700
(pH meter) Singapore
Moy Memmert
UMS500
(Hot air oven) Germany
A ) v a
mimiwmmmuuaxwyunﬂu Cole-Parmer
4658
(Hotplate & Stirrer) USA
A ¢/ & aa I
IATONUDUUAITADIULADT Gallenkamp
Autobomb
(Auto Bomb Calorimeter) United Kingdom
A UFRUNDI T Carbolite
CWF13/13
(Furnace) England
d‘ [ A . .
IATDIINAITUNUA (Vlscos1ty meter) RI:2:M-H Shannon, Ireland
A an v A a 4
Lﬂﬁﬂﬂﬂﬁ]@]ﬁﬁllﬂiﬂjﬂﬂlﬂﬂi Woonsocket
HI 96813
(Digital refractometer) USA
Lﬂ%ﬂﬂﬂﬂﬁﬁllﬂﬂﬂ@ﬁﬁaﬁ Thaiarsaco
Home made
(Ball-mill machine) Thailand
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a d’l dd‘ Y [ d'
lumsivel arsninlylunsnaasaaninamsian 3.2

d' A FY
M35190 3.2 AN ¥ IUNINAaea

a15n3 gasail MW (g/mol) | th3a | UIENEHEA
nsalalasnaosn 37% (viv) Merck,
HCl1 36.46 AR
(Hydrochloric acid) Germany
nIAFaIn Fluka
H,S0, 98.07 AR
(Sulfuric acid ) Switzerland
Twunawen'laason loa Merck,
KOH 56.11 AR
(Potassium hydroxide) Germany
Tnunasenlalaswunnian Fluka
C,HKO, 204.23 AR
(Potassium hydrogen phthalate) Switzerland
wou TuilenLeFIAa Fluka
CH,COONH, 77.08 AR
(Ammonium acetate) Switzerland
NIADLTAN Fluka
CH,COOH 60.05 AR .
(Acetic acid) Switzerland
Tasden laason loa Carlo Erba,
NaOH 40.00 Lab
(Sodium hydroxide) Italy
BNIUDdA C,H,OH 46.07 AR Fisher, USA
(Ethanol)
LogAALDE Inu Merck,
C,H,0, 100.12 AR
(Acetylacetone) Germany
d v A 4
?f'l'iﬁgﬁ']ﬂiﬂ@ii]uwaﬁﬂﬁﬂ“laﬂ Fluka
CH,O 30.03 AR
(Formaldehyde standard solution) Switzerland
nsauu lyon Sigma
C,H,COOH 122.12 AR
(Benzoic acid) USA
TaiReunsuoie Fluka
Na,CO, 105.99 AR
(Sodium carbonate) Switzerland
Huoanau Fluka,
C,H,,0, 318.33 AR
(Phenolphthalein) Switzerland
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