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B
E
C
!as!a!com

pany

•
Located!in!G

olden!C
olorado

–
F
abrication!and!office!location

–
U
nit!operations!farm

•
10!staff!strong!and!looking!to!grow

•
C
urrent!functional!areas

–
U
nit!design,!developm

ent,!fabrication!and!sales
•

B
atch!unit

•
C
ontinuous!unit!

–
B
iochar!sales!and!brokerage

–
R
esearch,!consulting!and!netw

orking!services



B
iochar!P

roduction
B
IG

!ID
E
A
!!!!!!!!!!!!!H

eat!biom
ass!in!a!w

ay!that!
leaves!behind!C

A
R
B
O

N
!and!drives!out!as!m

uch!
other!stuff!as!possible!

E
X
A
M

P
LE

!

w
ood![or!a!m

atch!stick]!is!m
ostly!carbon,!

hydrogen,!and!oxygen"!burning!the!m
atch!stick!

drives!off!som
e!percentage!of!all!three!elem

ents!
but!leaves!the!highest!percentage!of!C

arbon!
behind!(relative!to!the!three!options).



B
iochar!P

roduction
H
ow

!do!w
e!scale!up!from

!



B
iochar!P

roduction

B
low

er

S
olids!P

ath
P
re!

P
rocessing!
B
iom

ass!
P
reparation

Biomass!Loading

G
as!P

ath

S
olids!!

(biochar)!
P
ath

S
olids!

(biochar)!off!
take!bin

C
om

bust
or

Therm
al E

nergy 

H
opper

B
iom

ass to 
B

iochar 
R

eaction

Sustainable biom
ass harvest returned to biochar production

B
ioc

har 
A

p
plic
ati
on
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B
iochar!P

roduction
Inputs
Item

Value
U
nit

w
oodchips

500
lbs/hr

O
ne!to!tw

o!cubic!yards
E
lectric

10
kW

R
ange!of!8!to!16!kW

"h
P
ropane

0.25
lbs/hr

U
sed!prim

arly!at!start!up!and!shut!dow
n

O
utput

Item
Value

U
nit

biochar
75

lbs/hr
R
ange!of!50"100lbs/hr

Syngas
1.8

M
M

B
TU

/hr
500!kW

!therm
al!equivalent

T
herm

al!value!description!–!40"50!B
T
U
!needed!per!square!foot!in!

C
olorado,!100,000!B

T
U
/hr!needed!for!a!2000!square!foot!hom

e.!
1.8!M

M
B
T
U
!could!heat!18!{very!conservative}

B
iochar!application!description!"!.5!to!20!ton!per!acre!usage,!at!75!

lbs/hr!26!hours!of!production!m
ake!1!ton,!S

o!13!–!533!hours!of!
production!are!needed!per!1!acre!project!



B
iochar!U

tilization
W

hy!use!biochar?
Initially!w

hen!biochar!is!applied!one!w
ill!see!increase!

soil!perform
ance!due!to!an!im

provem
ent!in!structure.!

T
his!im

provem
ent!m

ay!increase!w
ater!holding!

capacity,!decrease!leaching,!facilitate!great!utilization!
from

!m
ineral!and!nutrient!additions

E
xam

ple!–!Like!V
E
R
M

IC
U
LIT

E
! (but!lasts!forever,!is!organic,!and!

sequesters!carbon)

O
vertim

e!the!structure!com
bined!w

ith!increased!
w
ater,!m

ineral,!and!nutrient!should!encourage!
heather!biology!including!bacteria,!fungi,!and!in!
general!healthier!soil!biology.
E
xam

ple!–!Like!a!C
oral!R

eef!E
ncouraging!A

quatic!life!
(or!C

ryptobiotic!S
oils)



B
iochar!U

tilization!"!
characteristics

E
lectron!M

icroscope!Im
age!of!M

S
W
!

W
oody!C

har!–!P
hoto!credit!–!S

!Joseph,!
2009

0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%

80.00%
90.00%

100.00%

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

F i x e d  %

S
am

ple #

Fixed C
arbon 

0 50

100

150

200

250

300

350

B E T  S u r f a c e  m 2̂ / g

F
eedstock of the biochar, w

here w
oody products are red, nut hull products are green, and agricultural products are 

blue

B
E

T S
urface S

orption F
or a S

eries of B
E

C
 P

roduced B
iochar's



B
iochar!U

tilization!H
ow

!do!I!use!biochar?

M
IX

!IT,!B
iochar!provides!structure!

and!leverages!w
ater!and!nutrients!

""""!B
U
T!it!needs!w

ater!and!
nutrients

!
#!5"25%

!biochar!addition!to!chicken!
bedding
!

T
his!w

ill!absorb!N
,!control!

m
oisture!and!sm

ell
!

A
pply!this!com

posted!chicken!
litter!and!char!as!a!bulking!agent!
in!beds!or!pasture!land!
im

provem
ent!top!dressing

!
#!5!"15%

!biochar!addition!to!
com

posting!horse!or!cow
!m

anure!
row

s
!

T
his!w

ill!absorb!N
,!control!

m
oisture!and!sm

ell
!

A
pply!this!com

posted!product!and!
char!as!a!bulking!agent!in!beds!or!
pasture!land!im

provem
ent!top!

dressing

!
#!10"50%

!biochar!addition!to!V
erm

i!
(w

orm
)!C

om
post

!
C
ontrols!m

oisture
!

C
ontrols!sm

ell
!

M
ake!a!very!dark!nice!looking!

and!sm
elling!top!dressing!

!
I!use!this!!m

aterial!in!plant!starts

!
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