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Removing bark from s t and i ng  t r e e s  wi th  sodium arse-  
n i t e  is  an inexpensive bu t  e f f i c i e n t  way t o  produce peeled 
pulpwood. About 200,000 cords, p r i n c i p a l l y  hardwoods, a r e  
produced annual ly  by chemi-peeling, a technique t h a t  i s  f a s t  
r ep l ac ing  old-fashioned sap-peel ing a s  a means of  debarking 
i n  t h e  woods. 

I t  appeared t h a t  chemical bark removal might be  help- 
f u l  i n  o t h e r  f i e l d s  of  hardwood u t i l i z a t i o n ,  p a r t i c u l a r l y  
where very low-grade t r e e s  could be used. The product ion of  
charcoa l  is  one o f  these,  a form o f  u t i l i z a t i o n  t h a t  i s  be- 
i ng  s t imu la t ed  by t h e  i nc r ea s ing  popu l a r i t y  of  outdoor  cook- 
ing.  Because t r e e  q u a l i t y  i s  gene ra l l y  not  a l i m i t i n g  fac-  
t o r ,  t h e  charcoa l  market p rov ides  an o u t l e t  f o r  hardwoods 
t h a t  occupy va luab le  growing space bu t  a r e  d i f f i c u l t  t o  con- 
v e r t  p r o f i t a b l y  t o  o t h e r  p roduc ts .  The chemical t rea tment  
i t s e l f  i s  easy and economical; pub l i c a t i ons  on t h e  s u b j e c t  
by C u r t i s  (1956), Wilcox e t  a l .  (1956), and o t h e r s  a r e  
a v a i l a b l e .  

Charcoal wood i s  u s u a l l y  prepared i n  t h i s  way: t h e  
t r e e s  a r e  c u t  and bucked t o  l eng th ,  and t h e  wood i s  moved t o  
s t o r a g e  yards  f o r  about 12 months' seasoning.  Another hand- 
l i n g  is then  r equ i r ed  t o  load i t  i n t o  a k i l n .  These opera- 
t i o n s  u se  cons iderab le  l a b o r ;  a l so ,  t o  s t o r e  enough wood t o  
ope ra t e  t h e  k i l n  a t  f u l l  c apac i t y  r e q u i r e s  cons iderab le  
space. So, any changes i n  procedure reducing t h e s e  r equ i r e -  
ments would tend t o  i nc r ea se  p r o f i t s ,  o r  pos s ib ly  permit  
paying a l i t t l e  more f o r  t h e  wood. 

Some o f  t he se  handl ing and s t o r a g e  requirements  might 
be  overcome by t he  simple expedient  of  chemi-peeling t h e  
s t and ing  t r e e s  and " s t o r i ngw t h e  wood about a year  on t h e  
stump. Then, assuming adequate  seasoning had occurred, t h e  
t r e e s  could be f e l l e d ,  bucked, t r an spo r t ed  t o  t h e  k i l n ,  and 
loaded d i r e c t l y ,  thus  saving one handl ing.  S t o r i n g  wood i n  
t h i s  f a sh ion  would a l s o  reduce t h e  r i s k  of  l o s s e s  from f i r e ,  
decay, and t h e f t .  Furthermore, removal of  t h e  bark permi t s  
load ing  k i l n s  w i th  a l a r g e r  volume of  s o l i d  wood. 



Observat ions i n  t h e  Adirondacks i n d i c a t e  t h a t  chemi- 
c a l l y  debarked t r e e s  can s t and  i n  t h a t  a r e a  f o r  s e v e r a l  
yea r s  without  apprec iab le  d e t e r i o r a t i o n  (Rushmore, 1959). 
S u s c e p t i b i l i t y  t o  decay v a r i e s  with spec i e s  and cl imate ,  
tending gene ra l l y  t o  i nc r ea se  southward wi th  t h e  lengthening 
of  t h e  warm season. Where poss ib le ,  stump s to r age  f o r  more 
than  1 yea r  would permit  t h e  s t o c k p i l i n g  of l a r g e r  volumes 
of  wood, and might r e s u l t  i n  b e t t e r  seasoning. 

T h e  S t u d y  

A smal l  s tudy  was conducted a t  t h e  B e l t s v i l l e  Experi- 
mental Fores t  i n  Maryland t o  t e s t  t h e  p r a c t i c a b i l i t y  of 
chemi-peeling, s t o r i n g  on t h e  stump, and t ruck ing  d i r e c t l y  
t o  t h e  k i l n  i n  a charcoa l  ope ra t i on .  The t r e e s  i n  a poor- 
s i t e  s t and  o f  oaks were t r e a t e d  i n  e a r l y  summer by applying 
sodium a r s e n i t e  s o l u t i o n  copiously t o  wide ba sa l  bark g i r -  
d l e s .  The t r e e s ,  of  s e v e r a l  spec i e s  r ep r e sen t i ng  both red 
and whi te  oak groups, averaged 9 inches  d.b.h. and, though 
of  poor form and qua l i t y ,  were wel l  s u i t e d  f o r  charcoa l  
product ion.  

Fourteen months a f t e r  t reatment ,  when much of t h e  
bark had loosened, t h e  t r e e s  were f e l l e d  and bucked i n t o  5- 
f oo t  l eng ths ,  and t h e  wood was t rucked  t o  and loaded i n t o  a 
cinder-block k i l n .  The charcoa l  produced from t h i s  peeled 
wood was compared i n  y i e l d s  and gene ra l  q u a l i t y  with t h a t '  
made from t h e  usua l  run of  unpeeled wood. 

The k i l n  used i n  t h e  s tudy  had a c apac i t y  of 548 
cubic  f e e t  of wood, g ro s s  measure, o r  3.425 u n i t s  of 160 
cubic  f e e t .  I n  comparing y i e ld s ,  a l l  charges  were considered 
t o  be  t o  t h e  f u l l  c apac i t y  of 3.425 u n i t s .  

Rough o r  unpeeled hardwoods were no t  a c t u a l l y  c u t  and 
seasoned a s  p a r t  of t h e  s tudy.  Data f o r  t h i s  type  of wood 
were ob ta ined  from seve ra l  burns  made by t h e  k i l n  ope ra to r  
from h i s  own s t o c k p i l e  j u s t  p r i o r  t o  f i r i n g  t h e  chemi-peeled 
wood. Both types  of wood had been seasoned f o r  about t h e  
same l eng th  of  t ime. 

R e s u l t s  a n d  D i s c u s s i o n  

The y i e l d  of charcoa l  was over  100 pounds g r e a t e r  pe r  
u n i t  of peeled wood than f o r  t h e  same volume of rough wood 
( t a b l e  1). This  y i e l d  i nc r ea se  of  11 percen t  i s  be l ieved  t o  
be  due p r i n c i p a l l y  t o  t h e  absence of t h e  bark, and t h e  re-  
s u l t a n t  h igher  volume of wood i n  t h e  k i l n  charges .  Although 
bark is converted t o  charcoal ,  i t  tends t o  i nc r ea se  t h e  
amount of  f i n e s  and dust,  thus  a f f e c t i n g  t h e  y i e l d  of  u sab l e  
lump charcoa l .  And, because bark has a much higher  mineral  
con ten t  than  t h e  wood, b e t t e r  q u a l i t y ,  c l e ane r  charcoal ,  
wi th  lower ash  content ,  is  produced from bark- f ree  wood. 



L e f t :  Applying sodium a r s en i t e  so lu t ion  t o  wide bark g i rd l e  near 
base of a red oak t r e e .  Center: A chemi-peeled hardwood stand 
1 year a f t e r  treatment. Right: During stump storage,  the bark 
cracks and loosens; t h i s  not only s impl i f ies  removal of bark but 
a l s o  hastens seasoning. 

Another reason f o r  t h e  h igher  y i e l d  may have been t h e  
lower mois ture  con ten t  of t h e  pee led  wood when burned ( t a b l e  
1). Hicock e t  a l .  (1951) and o t h e r s  have found t h a t ,  wi th  a 
given spec ies ,  y i e l d  of charcoa l  by weight i nc r ea se s  a s  t h e  
mois ture  con ten t  o f  t h e  wood decreases .  

A t h i r d  f a c t o r  t h a t  may have inf luenced charcoa l  
y i e l d s  was t h e  d i f f e r e n c e  i n  soundness o f  t h e  pee led  and t h e  
unpeeled wood. I n  t h e  l a t t e r ,  a f t e r  a year  of a i r - seasoning  
i n  t h e  yard, cons iderab le  sapwood decay had developed under 
t h e  ba rk ;  t h i s  would tend t o  reduce y i e l d s .  By con t r a s t ,  
t h e  bark on t h e  t r e a t e d  t r e e s  had cracked and loosened dur- 
ing  stump s torage ,  which i n  t u r n  hastened s u r f a c e  drying and 
checking of  t h e  wood. Decay was much l e s s  advanced i n  t he se  
t r e e s  than  i n  p i l e d  wood. These observa t ions  a r e  i n  accord 
wi th  t hose  of  Rushmore, p rev ious ly  c i t e d .  

Based on a c o s t  f o r  t h e  chemi-peeling t reatment  of  
$1.55 p e r  rough u n i t  (by t r e e  measurement), and assuming an 
average bark volume of 15  percent ,  t h e  t rea tment  c o s t  pe r  
u n i t  of peeled wood was $1.82, wi th  l abo r  a t  $1.40 per  hour. 
Charcoal p r e s e n t l y  b r i ngs  from 2.5 t o  3 c e n t s  pe r  pound 
wholesale  a t  t h e  k i l n .  Thus, t h e  va lue  of  t h e  e x t r a  100 
pounds of  charcoa l  ob ta ined  from a u n i t  of  chemi-peeled wood 
more than  o f f s e t  c o s t  of t h e  t reatment .  

Some ques t i on  might a r i s e  concerning a s s o c i a t i o n  of  
t h e  t o x i c  sodium a r s e n i t e  with a product used i n  food prepa- 
r a t i o n .  I n  a s p e c i a l  s tudy (Wilcox e t  a l . ,  1956), ana lyses  
o f  pulpwood from chemi-peeled t r e e s  showed a uniformly low 
a r s e n i c  content ,  wel l  under t h e  t o l e r ance  allowed f o r  food. 
Even l e s s  should be presen t  i n  charcoa l  a f t e r  undergoing 
p a r t i a l  combustion during manufacture.  



Table 1.--Relative yield of charcoal from chemi-peeled 

and rough hardwoods 

S u m m a r y  a n d  R e c o m m e n d a t i o n s  

Type of 
wood 

Chemi-peeled and stump-seasoned hardwoods i n  t h i s  
s tudy  y i e lded  11 percen t  more charcoa l  by weight than  equiv- 
a l e n t  volumes of  rough wood. Other  advantages include:  pos- 
s i b l e  sav ing  i n  wood handl ing ;  l e s s  r i s k  of  l o s s e s  by f i r e ,  
t h e f t ,  and decay; l e s s  s t o r a g e  space requi red  a t  t h e  k i l n ;  
and, by e l im ina t i ng  bark, a genera l  improvement i n  charcoa l  
q u a l i t y  a s  wel l  a s  a h igher  y i e l d .  

Anyone with l i m i t e d  yard space  f o r  s t o r i n g  wood, o r  
concerned about i nc r ea s ing  charcoa l  y i e l d s  and qua1 i t y ,  
might wel l  cons ider  us ing  t h e  chemi-peeling method of  pre- 
pa r i ng  h i s  wood. Although t h i s  s tudy  d e a l t  on ly  wi th  char- 
coa l  product ion, t h e  advantages of  chemi-peeling and stump 
s t o r a g e  would apply i n  genera l  t o  o t h e r  forms of round-wood 
u t i l i z a t i o n  where pee l i ng  and seasoning a r e  requ i red .  

Units Pounds Percent 

Chemi-peeled 3.425 3,410 49 

Rough 3.425 3,062 6 5 

Average 
volume 
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