Influence of Operating Parameters on Biochars produced from Native Scottish Wood
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INTRODUCTION
 Biochars are the black carbonaceous residues of thermochemical conversion of biomass in an inert atmosphere’.
University of
« Availability of feedstock, diverse physical and chemical properties give biochars a wide range of potential applications=. Str tyr|cl de
* Produced primarily through pyrolysis from biomass and wood substrates?. Gl a y
dS80wW
* Product characteristics influenced by operating parameters such as gas flow rates, residence time, pyrolysis temperature, heating rate. g
l
MATERIALS AND METHODS : RESULTS
= Exp Yield Surface area Vv . NV
- . : I Sample code micropore’ Ytotal \Wood type
1. gaffglplecsj féOIFT(\:SU;_tam?\Ibée tT:unkmg Sample Wood type Species : (#) P (%) (m2/g) yp
cotland C.1.C. (Kinnell Estate, -
; ( Predominantly Ash, Birch, Oak, Scots Pine, Sitka I 1 2020 Z1E HiZ (0 -
Soness, Scotland) A softwood Spruce, Western Red Cedar : Z 25056-60A 20.7 931 60.0 a
’ L3 250585-20A 17.7 498 66.7 A Nomenclature
: : i - - . 4 100S85-60A 14.7 515 66.4 A
2. Design of experiments study. o Predominantly Ash, Downey Birch, Oak, Scots Pine, : 250/100: Gas flow rate
Variables: Contact time, pyrolysis hardwood Sitka Spruce, Western Red Cedar ; - e OHEo0R - - S -
temperature and activating gas flow Scots Pine, Sitka Spruce, Western Red : | ' S/H: Softwood or hardwood
rate. Full factorial design for C 100% Softwood Cedar ; 6 250H6-60B 23.2 467 65.8 B
' I 14 250H85-20B 17.2 4 .6 B
experiments. : q 12&_@: 688 e 1 222 gg , o 6/85/725: Temperatures (600,
- - ' ' 800 or 725)
[
i 0 100S725-60C 17.6 513 58.0 C wood batch for precursor.
: 11 250S725-20C 20.3 493 65.5 C
Response variables: ] 12 100S725-20C 21.0 495 59.4 C
: : I _ 200 :
Yield, surface area, functional | l RR = 30°C/min
biochar surface — : - : 13 2505725-60/30C 14.7 592 47.9 C
groups on : Sample position msg%e furnace (Precursor Simplet_po(jltlon — ; " 100S725-60/30C 19 9 553 549 C
9) sl UL OGS | 15 250S725-20/30C 20.3 422 74.9 C
16 100S725-20/30C 20.2 477 60.9 C

1. High gas flow rate + high temperature = increased surface area

2. High residence time = increase in surface area and mesoporosity
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3. Mesopores in tandem with micropores in produced biochars.

v 100SE5-60A 100HA5-50E — 100585-60A _ — 100H85-60B
250585-204 : A59HAG-20B 2 250585-20A 2 250H85-20B
—e— 25056-60A SENHE-EOR _ 25056-60A | 250H6-60B S 4
= 25056-20A IEIHE-20B 25056-204A 2350H6-20B

. High temperature = layered carbon structure; low temperature = aromaticity
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5. Potential to vary parameters to produce biochars catered to specific

applications such as adsorption of pollutants, soil remediation or carbon

Quantity adsorbed (cm®/'g STP)

| oo
—

capture.

Transmittance (%)
i LT i
= = =

ad
=

v 1003725-20/30C v— 1005725-200 ——100S5725-20/30C = "'_‘ ____: 10DST25-20C

2RSS 725-200300 DENSTIE-200 2505725-20/30C e 2505725-20C
» 100S725-60/30C s 100S725-600 _ —— 100S725-60/30C L. ] ——1008725-60C
—a— 2505725-60/30C ®  250S5725-600C 2505725-60/30C 250S725-60C

(]
]

=

=

0.7 0.4 0.6 0.8 1.0 0.0 0.2 0.4 .6 0.5 ] 4500 4000 3500 3000 2500 2000 15 : 500 4500 4000 3500 3000 2500 2000 1500
Relative pressure (P/Po Relative pressure (P/Po) Wavenumber (cm-1) Wavenumber (cm-1)

Adsorption isotherms obtained for biochars Infrared spectrum obtained for biochars


mailto:umair.jamal@strath.ac.uk
mailto:ashleigh.fltecher@strath.ac.uk

