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Abstract

This research aims to study the effect of transition metals from the agriculture waste
through hydrothermal carbonization process (HTC). In this study, the biomass was
hydrothermally treated at 200 °C for 8 hours with the presence of transition metal as
catalyst. Vast types of metal-salt solutions comprising of Cu(NOs),, Fe(NOs)s, Ni(NOs),,
Cd(NO5),, BalNOs),, BiNsOg, Pb(NO), and Zn(NOs), with variety concentration of 1,3 and
5 wt% during HTC and carbonization at 200°C for 2 hours and carbonization at 700°C
for 2 hours. Biochar were investigated its effects on surface functional characteristics
and morphological appearance of synthesized carbon, which were demonstrated by
using FT-IR, and SEM micrograph analyses. On the other hand, the remaining metal on
synthesized carbon surface is sufficient for the catalytic applications. Thus, HTC of
agriculture by-products added transition metals would be an effective preparation

technique.

Keywords: Hydrothermal carbonization, Agricultural waste, Transition metal.
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(MYRTACEAE) [5]
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dna: Eucalyptus
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91 PALMAE %38 PALMACEAE [6]
Mssuundunnneneans
915190 T: Plantae
SuAU: Arecales
19f: Arecaceae
19t Arecoideae
\W1: Cocoeae

ana: Cocos
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5) Wwan (seed of kemel) Ap tHaugnin Melumdaludenarvusnasauaziiun
QUL W HEAT g EEATVS I STATARC U

2.4.2 Uselawivuaguensing [6]



13

ygwirauieiifienugniuiy Sausssunnuduogueselnendunu quaudan

Az Ao dausieg vaaugndnannsadnnliszlovilaegiefu wazannsadnn

wUssUlundnsineisneg vannvaty Aaus a1 U AU WA NEan TINULNETT AULENTI

£ = @ & L 1 A n: kel al ot
'i']ﬂﬂJSW'i"l']ﬂ'iSLﬂVl’Ua\‘lzﬂLLUUNﬁWﬂﬂW’IMSWiW’J wngludruiieIvaInuuinan s il

[V P

ununeviaevie JuetiuiEniniaindiusngg veamenin

1)

nunsninuadenuzndn Sauautiuduss amudethuagimeia faonu
o ' a o v = @ & v ' ™Mo o ¢
Saveu wagauied munenindadutamielifiaudnluglailalivsslon
wonaNN s dulliomads uenantufauisatiunvingen vinwsy
& a v % R R R o ¢ &

nseaev wuswianne o ldne Wulvdulddnldvesiuau wizsaeun Wy
i
Tunegnig Wanwdunivurldvesiingng vevuy auvuiniunen audu

o ' o Y o w €1 | W |
LATRUAUAN UazNARAMNUBANTEANFUAR ALY YINTEANUTEAUAN LG

E73 [ e/ = £% [ a al 5/ ] 173

FINUEWTT WULERYTY LUUEIUN Taudundasuanldaoy 9IMINAZNIT 010

= & =t

-] 7] L | 1 ] o/ A
mMauzdmsusenliiviieldvaswineg Usvhvgiluinanssuvesszan

w O o @ ] ' - | [ '
snugwi1n iadeavunonzninn dnvusiuwduloveuung Bomeuld uduen
919418 MndnraanssuUseinn nszidn nann sedvinuey naselduss nenlyd

Useiteg (s
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Fuuzsa Foansley Pineapple (tlumedulzsnazldarin Pineapple Pie)

Fulzsn Geinenmans Ananas comosus (L.) Merr. SnoglunsAdudysn (BROMELIACEAE)

wazogluredteay BROMELIOIDEAE (7]
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270d13ng: W (Plantae)

nun: Weman (Magnoliophyta)

Fu: feluideadsn (Liliopsida)
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SUAU: Poales
29f: Bromeliaceae
19Ago8: Bromelioideae
dna: Ananas

avd: A comosus
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feedstock HTC Hardwood HTC Softwood HTC Grass HIC Agricultural collulose Lignite

Before  after Bofora  after Before  after Before  after Bafore  After

Elemental ¢ 50.55 61-71 4854 5570 4651  4B-70.1 45.51 5572 4D 6468 616
) H o 5060 A860 5065 5060 6070 4362 6270 5060 66 A4S 57
O 3944 1931 AQ-AS  21-34 MA6 213318 ALAY 16-30 53.3 2530 3043
0102 1216 0203 0102 0410 0410 0213 0520 <1 0.1 1.7
001 001 001 001 <002 <0.002 0305 0205 <0.1 <0.1 0.77
Ash (%) 0.1:50 0160 0140 01-40 2070 2590 4621 4623 <01 <0.1 1.1
Volatite fractions 70.90 40-60  70-90 41-65 7583 4570  70-85 4370 - 48.8
(db, %)
Fixed carbon (%) 10-15 2030 10415 1528 815 1421 820 15-25 £1.0
Moisture (%) 5.0-20 NA 5020 NA 10.0-50.0 50-40.0 NA <1.0 NA NA
HHY, daf (M) - kg'?) 1922 2329 1921 22.5.29.0 16187 21266 15180 19263 158 15.8-26.4 25
Water Extractives 25 NM 25 2032 715 835 527 2333 - NM NMm
%)
Hemicollulose (%) 1527 NM 1231 o8 2534 05 10-25 0§ - NM HM
Collulose (%) 40-50  NM AD-A5 3048 30-44  A0-50  25-45 4051 100 NM M
Lignin (%) 2030 NM 1526  20-50 815 9-40 B-24 8-30 . NM L]
HTC Temp. (°C) 200300 180-280 150-260 185-260 200280
References [12,44,45] {7.11,12,43,46,47, [12,37,48,49,56]  [12,34,37,49-52,56] [32,34] ' 60,70}
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Faslnadunsism (Far IR region) LiAeeldlunisimsiziiiosanannsuaed

finaziinnnnsduradlaseaing Peilogsening 200-10 cm™
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- Spectrum
Intatfersgian Fourier transform on PC
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31Jﬁ 2.23 Mavhanurenasssisesns uanesudursnsaanninsalal (FTIR)

(fian - https://photobioschool.ru/en/methods-en/ftir-spectroscopy/)
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3.1 psfnwRuantRvesefusudunananvaluyila

msfingaanTRvasmiveutinananualuyile (WAendilne, Indudyse, nu
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1. Anwdeuasnals (% yield) vesiegwmdsainnszuiunislalasimvea

2. fnwrdugiuinen (Morphology) Y94FE19A8NIBI7ANTTAUDIANATEULUY
#84n51@ (Scanning electron microscopy, SEM)

3. Anwingilendu (Functional group) vuuRivesiiotnslaginies Fourer
transform infrared spectroscopy (FT-IR)

a.
3.2 amniluazqunsaliililunnsveass

3.2.1 @5l

- ppUesluwse (Copper nitrate, Cu(NOs), )



z'dﬁ 3.1 pauesluinsn (Copper nitrate, Cu(NOs); )

Jlossouluwmse (ron nitrate , Fe(NO); )

E'Llﬁ 3.2 lassouluwsa (ron nitrate , Fe(NO3); )

- AniAaluwmsn (Nickel nitrate, Ni(NOs), )

g‘dﬁ 3.3 dnialuwmse (Nicklel nitrate, Ni(NOs), )
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- wanlenlumsn (Cadmium nitrate , CA(NOs), )

gﬂﬁ 3.4 uaaiouluwsa (Cadmium nitrate, CA(NO,), )

- wusseuluwasm (Barium nitrate, Ba(NOs); )

gﬂﬁ 3.5 uwuSeulumse (Barium nitrate, Ba(NO3),)

- Jasmlumsm (Bismuth nitrate , Bi(NO5)s-5H,0 )

wﬁ 3.6 Daivlumsm (Bismuth nitrate, Bi(NO3);.5H,0 )
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- 1anlunse (Lead nitrate , Pb(NOs), )

j'l.]ﬁ 3.7 w@walunsn (Lead nitrate , Pb(NO), )

- FaAlumse (Zinc nitrate, Zn(NOs), )

31.]'71‘ 3.8 F9AluLmSA (Zinc nitrate, Zn(NOs), )

- Uaeaseq (De-ionization water)

jﬂﬁ 3.9 UUaenUseq (De-ionization water)

ao
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gﬂ'ﬁ 3.10 LHNOUAINIDU

- wilaflsusanusiule (autoclave)

J L cé o/
U7 3.11 nifetisunnnudule (autoclave)

- ASDTIENS

;ﬂﬁ' 3,12 \A0adaans
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n319 (Scanning electron microscopy, SEM)

o & o a | v . | Y | Y] o o o
AuflunnsiieiAIos SEM B%a Hitachi, su s3400N faagnefeairlwilngsosinly

waaumy Au launis sputtering Tnpagldindivene 500X
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-l v ca E i Y " y i
j‘lJ'ln 3.16 ﬂﬂ@dﬁ;ﬁﬂiiﬁuaLﬁﬂm@mmuamﬂﬂﬂm‘tj (Scanning Election microscope :

Zeiss EVO MA10)

= 1 & o . d'a’ = s ] - .
5.5.2 m‘iﬂﬂw’mgﬁﬂﬂﬂm (Functional group) VUNURR09R9819LABLATY Fourier

transform infrared spectroscopy (FT-IR)
53Lﬂ‘i’]xﬁﬁ/‘tl&lﬁﬂﬁﬁuﬁlﬁmﬂﬂizU’JUﬂTﬂﬁIﬂimaﬂa FiunnseA3ed 1A3ad Fourier
N o v o
transform infrared spectroscopy (FT-IR) 8%ata3as NICOLET 6700 lapagldluun ATR lu

N5As1E lua99erI9AauN 400 cm™ 89 4000 cm’

-l - - a ¢ < ; .
U 3.18 LASpaASBYi3EINIUNeB3Y (Fourier transform infrared spectroscopy

NICOLET 6700)
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M5 Nf 4.1 Wisuieulanensuddu 8 vlaluldongmdudaluanududu 1,3 wag 5

Wosidudananududuriivun ndinnszuiunslalasmeia

Transition metals 1% 2% 3%
Copper nitrate 54.16 54.12 54.18
Iron nitrate 58.62 5227 58.74
Nickel nitrate 69.94 55.02 7015
Cadmium nitrate 72.94 62.00 73.00
Barium nitrate 67.17 58.45 68.25
Bismuth nitrate 62.05 S¥ld 7205
Lead nitrate 68.59 53.00 68.59
Zinc nitrate 70.03 56.15 %2.03
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gﬂﬁ‘ 4.4 FT-IR spectrum yodlavens st 8 vila A) Copper nitrate B) Iron nitrate C)

Nickel nitrate D) Barium nitrate E) Zinc nitrate F) Lead nitrate G) Bismuth nitrate

H) Cadmium nitrate
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gﬂﬁ 4.6 "W SEM (Fdawge 500X) Wasnd i lwanaiainnssulaunisansue luw
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uﬁ'qquﬁ 700 sarwadeaduan 2 99l (A) Copper nitrate (B) Cadmium nitrate
(C) Barium nitrate (D) Iron nitrate (E) Nickel nitrate (F) Bismuth nitrate (G) Lead nitrate

(H) Zinc nitrate
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