Thermal Properties of Loblolly
Pine from Naturally Regenerated
Stands

Les Groom (SRS)




leW

t Overvi

jec

Pro

e Thermochemical

ization

Character

imate

— Prox

— Ultimate

o™
—
o
N
o
(5]
c
>
—

SWST/FPS International Conference

Austin, TX

Southern Research Station




Overview of Feedstocks

Origin Sample Type
Crossett Expenimental CEESWO1 Slab wood
Forest
CEFSW02 Slab wood
CEFSWO03 Slab wood
CEFBW0D1 Bole wood
CEFBW0O2 Bole wood
CEFBW0O3 Bole wood
CEFWT01 Whole Tree
Hope Expermmental Staton |HESEW0O1 Bole wood
HESTLO1 Tops and Limbs
HESSWO1 Slab wood
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Elemental Analyses

Elemental Analysis
Carbon (%) Hydrogen (%) Nitrogen (%) Oxygen (%)
Sample Avg C (%) St.{E?J;;nr Avg H (%) St.{:;nr Avg N (%) St';;m Avg O (%) St.{E?J;;nr
CEF5W01 49.6 0.05 6.3 0.02 0.04 0.01 44.1 0.06
CEF5W02 49.8 0.03 6.2 0.04 0.02 0.01 44.0 0.03
CEF5WO03 49.8 0.12 6.1 0.03 0.01 0.01 44.1 0.12
CEFBWO1 50.1 0.08 6.4 0.05 0.06 0.01 43.4 0.12
CEFBWO2 50.0 0.11 6.3 0.03 0.00 0.00 43.7 0.24
CEFBWOD3 49.9 0.08 6.2 0.04 0.02 0.01 43.8 0.07
CEFWTO1 50.7 0.09 6.2 0.04 0.23 0.02 42.8 0.09
HESBWO01 50.2 0.04 6.3 0.01 0.10 0.01 43.4 0.03
HESTLO1 50.3 0.08 6.2 0.04 0.06 0.02 43.4 0.12
HESSW01 50.1 0.12 6.1 0.07 0.06 0.03 43.8 0.16
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Proximate Analyses

Moisture Volatile Fixed Ash
Content Matter Carbon Content
Feedstock

(wt%a) (wt%a) (wt%a) (wt%a)
CEFSWO01 9.91+0.5 82.88 T 0.38 16.95+0.35 0.16+0.03
CEFSWO02 12.510.47 82.49+0.29 17.2810.27 0.23 £0.02
CEFSWO3 10.14 £ 0.26 82.02 +£0.54 17.7110.51 0.27x0.03
CEFBWO1 9.310.08 83.83 +0.22 15.92 +0.21 0.25+0.01
CEFBWO2 9.29+0.22 84.25+1.12 15.49+1.09 0.26+0.04
CEFBWO3 9.37+0.22 53.11 +0.04 16.68 £ 0.09 0.21+0.04
CEFWTOL1 8.61+0.19 7/3.33+0.12 19.82 £ 0.09 0.85+0.04
HESBWO0O1 5.03+0.24 83.82+0.25 15.87£0.26 0.28 £0.02
HESTLO1 F.9710.34 81.481x0.1 18.13 £ 0.08 0.39 £ 0.02
HESS5W0O1 9.58 £ 0.08 81.17+0.42 18.55 0.4 0.28 £ 0.03
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Carbon Content
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Standard Ash Content
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High Heating Value

F 43 5%
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Gasification: Downdratft
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Gas Analysis — Mixed SYP
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Mixed SYP (Flowrate = 70 scmh)

Time=8:51 Time= 8:51
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Temperature/Syngas Fluctuations
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Mean =19.7%b
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Feb 23,2012 - High Ext. Slash - Normalized to High Ext. Slash Temp. Profile
Avg.=19.7% (sd 0.26 %)
21
=
A
=
S L0 A A Nam r"p\n.m N
s vy i
= "
=
2
B
]
©oo19
18 T T T T T 1
12:00 PM 12:30 PM 1:00 PM 1:30 PM 2:00 PML 2:30 PM 3:00 PM

Time



Loblolly Bole — CO% (raw)

| ArkansasBolewood 1 (raw)
Avg.CO (7/5)=22.0% (sd =0.73%)
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Loblolly Bole — CO% (normalized[1])

“|" ArkansasBolewood 1 (separate)
Avg.CO (7/5)=22.2% (sd =0.36%)
Avg.CO (7/6)=21.6% (sd =0.36%)




Gasifier Temperature Fluctuations

July 6, 2012
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Gasifier Temperature Fluctuations




Gasifier Temperature Fluctuations




Loblolly Bole — CO% (normalized[2])

| ArkansasBolewood 1 (combined)
Avg.CO (7/5)=22.0% (sd = 0.44%)
Avg. CO (7/6)=21.9% (sd = 0.44%)




High-Ext. Slash Temp. Profile Normalization
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Feb 23,2012 - High Ext. Slash - Normalized to High Ext. Slash Temp. Profile
Avg.=19.7%(sd 0.26%)
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Feb 23,2012 - High Ext. Slash - Normalized to Arkansas Bolewood 1 Temp. Profile
Avg.=19.6% (sd 0.26%)
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Arkansas Lob BW vs. High Ext. Slash

7/5/12- Bolewood 1a, Avg =22.0% (sd = 044%
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7/6/12 Bolewoodlb Avg=121.9% (sd = 0.44%)
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2/23/12- High Ext. Slash, Avg =19.6% (s.d. 0.26%)
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Conclusions

* Proximate/Ultimate Analyses

— Silviculture and Feedstocks are Significantly
Different

e Gasification
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