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Experiment 1 - Front End

iD: VRS102 Carrier:
Date: 10/27/2011 Product 5G:
Feeds: 200 gr fine grade corn cobs Total product:

Char:

Liguid m-m conversion:

180 gr corn cobs {ast. dry basis)
227 gr DME (total feed: 407 gr)

Product collection profile
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Experiment 2 —~ Bubbler

iD: 90 {set of 3 batches)
Date: 9/21/2011
Batchtime: ~2 hours

Experiment description

Fractionator gases were bubbled through chilled liquid fuel for a period of ~2 hours.
At the end of the period, the weight gain is summarized below:

Batch 1 Batch 2 Batch 3
Starting liquid fuel: 255.5 gr 251.5 gr 2545 gr
Liquid fuel post lights condensation: 273.5¢gr 2770 gr 279.5¢
% mass gain: 7.0% 10.1% 9.8%

Fig. 5
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Experiment 3 ~ Back-End Process Run from Corn Cobs

Water pump,
0.16 cc/min

Syngas,
400 scem

Cool planet corncob-
derived 550 °C biochar:
steam reforming to syngas

Process water

(corn cob/DME run) Analysis

Approximate overall stoichiometry
LIH,0 + C = 08¢0 + 0180, + L1H, = 03 CHOCH; + 040, + 0.2H,

Fig. 6
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Experiment 3 {cont.}

»  0.16 cc/min process water + biochar @ 900C > 400 scem syngas

*  Mass spec shows hydrogen whereas previous GC is not sensitive to hydrogen

Fig. 7
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Experiment 3 (cont.)
Gasifier, DME catalyst output - Gas Chromatography (TCD det.}

§ o ; Gasifier output, DME cat. Input
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\ £ '

3CT + 3H, =2 {0, + CH,OCH, (DME) 71% CO conversion
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Experiment 4. Methane + CO, to Syngas
BMF Corn Cob Char - Best Tested

9/12

PCT/US2012/065931

.

conversion

CO2 + CH4 --> 2CO + 2H2 over(C, 100 h!

100%
sl OB Char ‘ v o
ss\alpha activated s
80% s\ Sizma activated = .
M~ cmpiy tube S _
BOUE s o @ s
40% -
20% o
- — -
O% N B i T
700 750 800 850 900 950
Temp, C

Fig. 9



WO 2013/078146

fnput
Biomass
DME
CGC,

10/12

PCT/US2012/065931

Light Gases from Front-end process {FEED 2}
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Carben } FEED 1
Process Water {FEED 1}

Gasifier Inputs

FEED 1 = C + Process Water @ 60g/hr
FEED 2 = Light gases @ 0.7 SCFH
FEED3=CH, @ 9.2g/h
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FEED 1 = C + Process Water @ 60g/hr
FEED 2 = Light gases @ 0.7 SCFH;
FEED3=CH, @ 9.2 g'h

DME Generator Output #SCFH % DME g/hr

Outlet Flow, SCFH or DME Generated, g/hr

Feed 1 Feed1+2 Feed1+2+3

Gasifier Input

Fig. 11
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Experiment 6: Integrated System without
DME separation

Highlights

«About 64 grams of DME produced in the Ioop in 6 hours yielding 46.5 mL of eBTX.

*Excass biomass and excess carbon usad in the experiment,

*Excess H, is generated from 2.8 g/h CH, used.

* Water produced ©~ water consumed

*DMIE feed rate restricted by operational space velocity, and presence of unreacted gases and CO;.
« Need to use a DME separator to enrich DME concentration to operate at optimal space velocity

Fig. 12



