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TABLE V 

Comparison of Flasticizing Efficiency of Selected Acetylated TOFA-Formaldehyde Esters 

VOL. 42 

Esters of polymeric conden~ates (degree of 
- -C:C- - sa tu ra t ion)  

1Vfethyl TOFAdormaldehyde (95 % ) ........................... 
Ethyl TOFA-formaldehyde (89 %)  ............................ 
Ethyl TOFA-folmmldehyde (95 % ) .......................... 
Isopropyl TOFA-formaldehyde (69 % ) ...................... 
n-Propyl TOFA-formaldebyde (69 v~ ) ....................... 
n-}~ropyl TOFA-formaldehyde (95 % ) ........................ 
T / I T  TOFA-formaldehyde (90 %)  ............................. 

Esters of monmneric condensates (degree of 
- -C~C--saturat ion)  

Ethyl aromatized TOFAdormaldehyde (99 % ) .......... 
n-Propyl TOFA-formaldehyde (93 % ) a . . . . . . . . . . . . . . . . . . . . . . .  

n-Propyi TOFA-formaldehyde (92 %)  . . . . . . . . . . . . . . . . . . . . . . . .  

THF  TOFA-formatdehyde (85 % )  .............................. 
DOF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

$409 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

% 
Elonga- 

tion 

340 
360 
360 
340 
370 
275 
280 

360 
345 
340 
350 
345 
340 

I I:Iard- ri I t "l ness B tt e Volatl 
+t5 pt., ity (13 

76 / - l o  i 2.3 
' 8 4  / --28 3.3 

81 [ - - 1 0  / 1.7 
91 --31 3.0 
84 --32 2.8 
80 --9 1.1 
81 --4 1.1 

66 --30 5.1 
78 --12 1.8 
74 --24 2.3 
78 ~--42 3.3 
77 --31 3.30 
86 --13 0.64 

X-X ex. ~[in - Soapy 
ane eral I w a t e r  
ext. oil ext. I ext. 
(3 ~ (10 ~ (7 

4.65 0.61 2.0 
11.2 2.2 2.6 

5.75 0.85 1.4 
17.2 4.1 4.1 
14.0 3.3 1.9 

5,60 0.52 1.4 
1,17 0,39 2.3 

13.1 4.4 2.4 
4.15 2.3 0.6 
6.60 1.1 2.3 

12.75 7.1 3.0 
13,0 2.48 0.68 

4.9 2,90 0,90 

Heat  
stabil- 

ity, 
rain 

60 
60 
60 
60 
90 
90 
90 

90 
60 
90 
90 

120 

Light 
stabil- 

ity, 
hr  

456 
144 
340 

144 
483 
166 

117 
>500  
>600  

a Crude prod. 

hydroxyl  groups and leading exclusively to 1,3-dioxane 
ring formation. 

In  the best experiment, the ethyl ester of T O FA  
(bpoA 152-157C; S .V,  178.2; A.V., 1.8; I.V., 112.2) 
was st irred for eight hr at 70C with 0.33 par t  trioxane 
and 0.15 par t  anhydrous ferric chloride. The reaction 
mixture was dissolved in heptane, filtered and washed 
with water to remove ferric ion and excess formalde- 
hyde. The heptane was distilled to obtain 1.10 parts  of 
a yellow oil. 

Anal. Calc'd for addn. of 2 HCHO to - C = C - :  
S.V., 153.8; A.V., 0.0; I.V., 0.0; OI/[.V., 0.0. Fo u n d :  
S.V., 173.8; A.V., 10.3; LV., 38.9; OH.V,  0.19. 

The data on this crude product  indicate ca. 61% 
saturation of double bonds with only ca. 3% conversion 
to hydroxyl-containing derivatives and 5% cleavage of 
ester groups. The active hydrogens required for  these 
side reactions were derived, presumably, f rom the 
water wash. 

The similar use of 100% H2S04 and boron fluoride 
as condensation catalysts instead of ferric chloride 
were less satisfactory. The degrees of double bond 
saturation were lower and the side reactions were not 
avoided. Ferr ic  chloride, or possibly other weak Lewis 
acids, would thus appear  to be the catalysts of choice 
for fu ture  development work along this line. 
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A Study of the Influence of Storing Wood on 
Yield and Quality of Tall Oil 

the 

WALTER COWART and D. C. TATE, Champion Papers, Inc., Canton, North Carolina, and 
JOHN CHURCHILL, Champion Papers, Inc., Hamilton Ohio 

Abstract 
In  12 weeks of storage time pine roundwood 

lost approximately 11% in tall oil yield, while 
for  the same length of time purchased slabwood 
chips (pine) lost 64%, Most of the loss in yield 
occurred within six weeks. The purchased chips 
lost more tall oil yield in one week than the 
roundwood in 12 weeks. 

The loss in yield from the roundwood was due 
entirely to the loss in yield of f a t ty  acids. Tile 
loss in yield in the purchased slabwood chips 
was due predominant ly  to the loss in yield in 
fa t ty  acids; however, there was, in addition, a 
small loss in resin acids, and a very  small loss 
in unsaponifiables. 

As for tail oil quality, by the end of 12 weeks 
of storage the acid number of tall oil from both 
romldwood and purchased chips had dropped 
below- 160. 

In correlating the yield of tall oil from the 
wood extractions with the yield of tall  oil f rom 

the black liquor from digester cooks, it appears 
that  on the average about 80% to 88% of the ex- 
tracted tall oil can be found in the black liquor. 

In t roduc t ion  

I N AN EFFORT to insure maximum possible tall oil 
production, a laboratory fact-finding program was 

initiated to secure more information and data con- 
cerning the fluctuations in tall oil production and 
the reasons behind these fluctuations. The s tudy of 
age vs. tall oil yield for  roundwood and purchased 
slabwood chips was a par t  of this overall program. 
Other aspects of this program, to be covered in ad- 
ditional reports, are the solvent extractions o£ weekly 
composites of wood to the digesters, the weekly de- 
terminations of tall oil potential to the smelters and 
the waste t reatment  plant, and the s tudy of the ef- 
fect of mixing hardwood and pine liquors on tall 
oil recoveries. 

I t  is important  to have the above data in order 
to determine how much tall oil is available, how 
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D a t e  
i Wood  

S to r age  
T i m e  

~ o u n d w o o d  
7 / 1 9 / 6 3  ............................ F r e s h  
8 /  9 / 6 3  ............................ 3 w k  
8 / 3 0 / 6 3  ............................ 6 w k  

1 0 / 1 1 / 6 3  ............................ 12 w k  
P u r c h a s e d  Slabwood Chips 

7 / 2 6 / 6 3  ............................ F r e s h  
8 /  2 / 6 3  ............................ 1 w k  
8 / 1 6 / 6 3  ............................ 3 w k  
9 /  6 / 6 3  ............................ 6 w k  

1 0 / 1 8 / 6 3  ............................ ~ 12 w k  
R e g u l a r  Mill Chip P i le  

7 /  3 / 6 3  ............................ Approx .  
8 w k  

1 0 / 1 9 / 6 3  ............................ 14 w k  

Y i e l d - - %  on 

Tall 
Oil 

2,89 
2.84 
2.4e 
2.68 

17.0 3.09 
2.55 

33.7 2.05 
56,6 1,34 
64.4 1.10 

- -  1.45 

1.06 

Ros in  I Acids  

1.05 I 
1.14 I 0.92 
1.09 

1.24 
1.13 
1.05 
0.83 
0.67 

0.61 

* The  convers ion  f r o m  % on O. D.  wood to N o . / t o n  A. D. p ine  pulp  
A. D.  pulp.  

much of the available is being collected, and whether 
the losses that are occurring can be prevented. 

The aging study, showing the effect of aging on 
the yield as well  as on the quality of  tall oil, was 
carried out on a small  scale. Limited by the num- 
ber of people and amount  of time and equipment 
available, it was not possible to deal with a large 
quantity of  roundwood or chips, or to go into a 
large amount  of detail as to different species or dif- 
ferent seasons of the year for aging. Some of these 
points may be examined later. Likewise, t ime did 
not permit the study of the effect of aging on turpen- 
tine yield. There are still several points that are 
not clearly explained by the data, as will  be observed 
on reading this report. These unusual  results may  
be explained whenever further work is possible. 

Since the actual aging of the roundwood and pur- 
chased chips was to be carried out at Carolina, it 
was decided to use solvent extractions as laboratory 
oulping facilities were not available at Carolina. 
H o w e v e r  before start ing the aging s tudy it was 
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Storage T;m~Weeks 

FIG, 1. Purchased  CMps and Roundwood Percen tage  Loss 
in 'l'f I1 Oil Yield vs, Storage Time. 

} I } [ TaU* 
Oil 

( B y  Diffo) % Yield 
% F a t t y  U n s a p s  ] b / T o n  

Acids  A D  
P u l p  

54.1 9.6 123.8 
50.4 9.3 121.7 
62.9 9.8 105.4 
48.5 10,9 114,8 

52.9 7,1 132,4 
49.5 6.3 109.3 
41.2 7,7 87,8 
29,4 8,9 57.4 
28.8 9.8 47.1 

- -  ~ 6 2 . 1  

28.5 14.0 45.4 

is  based  on a pu lp  yield of 4 2 %  or tha t  4285.  lbs. O. D ,  wood equa l  one ton 

necessary first to develop a sat isfactory procedure 
for  solvent extract ion of wood to determine tall oil 
yield. The technical details of this procedure will 
be covered in a separate  report.. 

The a t t empt  to correlate solvent extract  and pulped 
yield of tall oil, in black liquor, was done at  Knights-  
bridge in the pu lp  laboratory.  One of the purposes 
of the weekly solvent extractions at  Carolina is to 
establish the same correlation between solvent ex- 
t rac t  and pulped yield of tall oil over the different 
seasons of the year.  

Exper imenta l  Procedures  and Data  
R o u n d w o o d  

Four  short-leaf pine trees were taken on Ju ly  18, 
1!)63, f rom Duke Power Company land, Morganton 
District,  in the Lake James  area. The trees were all 
approximate ly  the same size averaging 11.5 in. in 
diameter. They varied f rom 12 to 13 in. in diameter  
at  the bottom to 8.5 to 9 in. in diameter  at  the top, 
or last bolt taken f rom the trees. 
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FIG. 2. Roundwood Yield of Rosin and F a t t y  Acids and 
Unsaponifiables vs. Storage Time. 
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Each tree was cut into six 5-ft-long logs. These 
logs were t ranspor ted  to Carolina immediately af ter  
harvest ing and labeling. The four  top and four  but t  
logs were used in determining the difference between 
fresh-cut but t  and top logs in tall oil content. The 
remaining logs were used in the aging s tudy and 
were stored on the wood yard.  Fou r  age intervals 
were used: fresh cut, 3 weeks, 6 weeks, and 12 weeks. 
Each storage interval  was tested on chips made f rom 
a composite of one log f rom each of the four  trees, 
represent ing different heights in the tree. Before 
being chipped on one of the mill chippers, the 10gs 
were barked by hand. Afterwards ,  a representat ive 
sample of the chips was taken to the labora tory  for  
solvent extraction and another  sent to Knightsbr idge 
for pulping. 

Purchased Slabwood Chips 

Purchased chips were obtained f rom the Gilkey 
Lumber  Company on J u l y  25, 1963. The chips were 
made f rom fresh slabwood f rom trees cut in the same 
area as the four  pine trees mentioned above. The 
chips were obtained on the Carolina Wood Yard  in 
a pile that  measured 12.5 f t  × 14.5 f t  × 4 f t  high. 
The pile contained 5,920 lb of chips. Five age inter- 
vals were used ; fresh cut, I week, 3 weeks, 6 weeks, and 
12 weeks. The samples for  solvent extraction and pulp- 
ing were always taken f rom about the center of the 
pile and at  least ha l fway  down into the pile. 

Tall Oil from Solvent  Extract ions:  Carolina 

The chips were reduced to matchst ick size in a 
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Ros;n Acids 
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FIG. 3. Roundwood Tall Oil Quality vs. Storage Time. 

Wiley Mill and then spread out to air  d ry  in the 
laboratory for  two days. The air-dried matchsticks 
were ground in a Wiley Mill to pass a screen with 
1 mm diam opening. The moisture content of the 
sawdust was determined by drying 200 AD g over- 
night in an oven at 105C. Using a soxhlet unit, 
400 AD g of sawdust  were extracted for 18 hr 
with 1, 1, 2 trichoroethane. The sawdust was allowed 
to soak overnight in the solvent before and hal fway 
through the extraction period. Following extraction 
the extract  was concentrated first at  atmospheric con- 
ditions and finally under  vacuum. The concentrated 
extract  was saponified by refluxing for  6 hr with 
100 cc of 2 N alcoholic KOH,  and then made up to 
2 liters with distilled water. Aliquots were acidified 
4 N H2S04 and ether extracted with ethyl ether. Tests 
were run  on the ether extracted mater ial  according" 
to ASTM methods. Tall  oil yield was determined 
f rom the weight of the ether extract  and based on 
the OD weight of the wood extracted. [Note 1) The 
conversion f rom percent on OD wood to lbf ton AD 
pulp is based on a pulp  yield of 42% or tha t  4.285 lb 
OD wood equals one ton AD pulp.  Note 2) Tri- 
chloroethane for  wood extract ions,  and pet roleum 
ether  for  Buckeye  test.] 

Tall Oil from Digester  Cooks: Knightsbr idge  

P a r t  of the chip sample was cooked in a s ta t ionary 
indirectly-heated digester to a 16 PN. A charge of 
2,000 OD g of full-sized chips was used. All of 
the black liquor was collected by  thoroughly wash- 
ing the pulp and a Buckeye test was run  on the 
total collected liquor. The yield of tall oil was fig- 
ured on a liquor solids basis and back-calculated to 
a wood basis knowing the total  wood charged and 
the total solids in the black liquor. 

The other pa r t  of the chip sample was extracted 
with tr ichloroethane using a procedure similar to 
that  used at  Carolina. However,  the extract ion re- 
sults obtained were not used in the aging s tudy due 
to the shipping time involved. 

R e s u l t s  

Roundwood A g i n g  Study- -Carol ina  (Table I)  

The loss of tall oil yield over the 12-week aging 
period was very small, approximate ly  11% (Fig. 1.). 
The yield, based on OD wood, decreased f rom 2.9% 
to about 2.6% or f rom 124 lb tall oil per  ton AD 
pulp  Note 1 to about 110 lb/ton.  This is taking into 
consideration that  for  some unexplained reason the 
yield was less at the end of 6 weeks than at the end of 
12 weeks. However,  the yield of tall oil f rom the fresh 
wood was somewhat lower than  normal ly  experienced. 
Fo r  comparison, the tall oil yield f rom the extrac- 
tions of weekly composites of wood to the digesters 
for  Augus t  th rough  December  1963 ave raged  3.4% 
or 144 lb/ton. 

The yield of f a t t y  acids over the 12 weeks de- 
creased f rom 1.6% to 1.3%; while the yields of rosin 
acids and unsaponifiables increased only very  slightly 
(Fig. 2), f rom 1.05% to 1.09% and f rom 0.28% to 
0.29%, respectively. 

As for  the quali ty of the tall oil over the aging 
period, (Fig. 3) the saponification number  i the acid 
number,  and the per  cent f a t t y  acids decreased in 
value;  the per  cent rosin acids and the per  cent un- 
saponifiables increased. The saponification number  
decreased f rom 183 to 171, the acid number  f rom 
167 to 157, and the per cent f a t ty  acids f rom 54.1 
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Y i e l d - - %  on OD Wood ) vz 
Section ] . . . . . . . . .  I Sao. I Acid  J R ~ i n  J 
of Tree  Tall  Rosin ]~attv ~. No. 1~o. : % .  

t °"  1 Acids Aci sl °s°° l 1 
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Tall  Oil Yield 
l b / T o n  AD Pulp  

137.1 
124.3 

Diff.) 
( B y %  :/~p s. 

F a t t y  U n  
Acids  

54.1 9,6 
124.3 

to 48.5. The percent rosin acids increased from 36.3 
to 40.6, and the per cent unsaponifiables from 9.6 
to 10.9. 

Tall Oil from Different Heights in ~resh-Cut Trees--Carolina 
(Table II, Fig. 4) 

The tops of tile fresh-cut pine trees produced a 
higher tall oil yield than did the middle and butt  
sections. The tops yielded 3.2% or 137 lb / ton  and 
the middle and butts 2.9% or 124 lb/ ton.  

The larger tall oil yield of the top sections was 
due to a larger yield of fa t ty  acids and unsaponifi- 
ables. The tops had a yield of fa t ty  acids of 1.85% 
as against 1..57% and 1.61% for the middle and but t  
sections, respectively; a yield of unsaponifiables of 
0.36% as against 0.28% and 0.27%; and a yield of 
rosin acids of 0.99% as against 1.05% and 1.02%. 

The top sections, in comparison with the middle 
and butt  sections, which were about the same, had 
a lower saponification number, acid mlmber and per 
cent rosin acids, and a higher per cent f a t ty  acids 
and per cent unsaponifiables. The tops had a saponi- 
fication number of 180 as compared to 183 and 186 
for the middle and but t  sections, respectively; an 
acid number of 159 as compared to 167 and 168; a 
per cent rosin acids of 30.8 as to 36.3 and 35.2; a 
per cent fa t ty  acids of 57.9 as to 54.1 and 55.6 and 
a per cent unsaponifiables of 11.3 as  to 9.6 and 9.2. 

Purchased Slabwood Chips Aging Study--Carolina (Table I) 

The loss of tall oil yield over the 12-week aging 
period was a. dramatic 64%. One four th  of this total 
loss occurred within one week, one half by three weeks 
and seven eighths by six weeks, indicating a very  
sharp drop-off at first and then a gradual  leveling 
off. The yield, based on OD wood, decreased from 
3.1% all the way down to 1.1% or f rom 132 lb tall 
oi l / ton A.D. pulp down to 47 lb/ ton.  Within one 
week the tall oil yield had dropped to 2.6% or 109 
lb / ton;  by three weeks to 2.1% or 88 lb / ton ;  and by 
six weeks to 1.3% or 57 lb/ton.  

The yield of f a t ty  acids over the 12 weeks de- 
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SS.6 J i~.. 
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FIG. 4. Comparison of Tall Oil from Different Heights of 
a Fresh Cut Pine Tree. 

creased sharply, as did the total yield, f rom 1.63% 
to 0.32% (Fig. 5). The yield of rosin acids de- 
creased also, but  more gradually, from 1.24% to 0.67%: 
The yield of unsaponifiables decreased even more 
gradual ly f rom 0.22% to 0.11%. However, most of 
the losses in the above yields had occurred by six 
weeks. As shown in Figure  5 the fresh wood con- 
tained a greater  yield of fa t ty  acids than rosin acids. 
Within two weeks the yields were approximately the 
same, and af terwards  the yield of f a t ty  acids fell 
off below that  of the rosin acids. 

As for the quali ty of the tall oil over the 12-week 
aging period (Fig. 6), the saponification number, 
the acid number, and the per  cent f a t ty  acids de- 
creased in value; the per cent rosin acids and per 
cent unsaponifiables increased in value. These changes 
were more pronounced than for the roundwood in 
keeping with the greater  loss in yield. The high sa- 
ponification number for the 12-week sample cannot 
be explained; however, as will be discussed later, 
the saponification number for  the ]4-week regular  
mill chip pile sample was also high. The saponification 
number decreased fronl 191 to 170 (six weeks), the 
acid number f rom 172 to 156, and the per cent fa t ty  
acids from 52.9 to 28.8. The per cent rosin acids 
increased from 40.0 to 61.4, and the per  cent un- 
saponifiables from 7.1 to 9.8. 

Regular Mill Chip Pile--Carolina 

The regular  mill purchased chip pile was sampled 
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Fla .  5. Purchased Chips Y ie ]d  o f  Rosin and F a t t y  A c i d s  
and Unsaponi f iables vs. Storage Time. 
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Compar ison  of Tail Oil Yield 
f rom Wood wi th  Tall  Oil Yield a f t e r  

P u lp ing  Bas is  Saponified Tr ieh loroe thane  
E x t r a c t  of Wood Chips and  Buckeye  Test  on 

Black  L iquor  f rom Diges te r  C o o k s - - K n i g h t s b r i d g e  

Wood  TrichIoro.  
E x t r a c t  

S to rage  I Tall  Oil Yield 
T ime  I % on OD 

t Wood 

Roundwood  / 
F resh  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 2.70 

3 wk  .................................. [ 2.54 
6 wk  .................................. ! 2.50 

12 wk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . / [  2,46 

Black L iquor  [ % Yield 
Tall  Oil Yield I f rom Black  

% on OD / L iquor  to 
i Yield f rom 

i Wood  Nxtr~ct  

2.17 8 1 %  
1.93 76 
1.95 78 
2.00 81 

Av.  7 9 . 0 %  

2.97 1 0 0 +  % 
P u r c h a s e d  Chips 
F resh  .................................... 2.84 

1 w k  .................................. 2.30 
3 w k  .................................. 1.99 
6 w k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1.70 

12 wk  .................................. ~ 1,12 
/ 

1.61 
1.51 
1,08 
1.01 

76 
76 
64 
92 

Av.  8 1 . 6 %  

Carol ina  Special  Weekly  Tail  Oil Potent ia l  Tests  

Ex t r ac t ed  Tall  0i i  Total  Tail  Oil 
Augus t  Yie!d f rom Weekly  Poten t ia l :  l~roduction 

Th rough  Composites of Wood and  Losses to Smelters  
December  to Diges ters  and  Was t e  Trea t .  P l a n t  

1963 143.8 lb Tall  126.2 l b / T o n  87.7(~ 
Oi l /  
Ton 
AD 
P u l p  

at the beginning and ending of the aging study. At 
the first sampling the pile contained about 470 cords 
and represented an approximate storage time of eight 
weeks. At the last sampling the pile held about 1500 
cords and represented an approximate storage time 
of 14 weeks. Before any chips had been removed 
and sent to the pulp mill, the pile measured 190 ft  
x 180 ft  x 30 ft high with tapered sides and con- 
tained about 2200 cords. The 14-week sample was 
taken at about the center of the pile and at a depth 
of abou£ 24 ft. 

As shown in Table I and Figures 5, and 6, the 
good agreement between the special aging study and 
the regular mill chip pile samples indicate that the 

S~pon;fica÷ion 
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FIG. 6. Purchased Chips Tall Oil Quality vs. Storage Time. 
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small experimental chip pile simulated the regular 
storage conditions quite well. 

Extracted ~rield vs. Pulped Yield~Knightsbridge 
(Table I I I ,  Pig. 7) 

The attempt to correlate the yield of tall oil from 
the wood extractions with the yield of tall oil from 
the black liquor from digester cooks has produced 
results that have not been completely conclusive. But  
it does appear that about 80% of the extracted tall 
oil can be found in the black liquor. There are some 
wide swings away from this value, primarily with 
the purchased chips, and these have not been satis- 
factorily explained at this time. Also, unexplained 
is the reason for the loss in tall oil yield on pulping 
as compared to the extracting of wood. It is not 
known whether it is because that two different sol- 
vents Note 2 were used, or that some of the material 
was actually lost on pulping. It  is hoped to be able to 
resolve these questions with additional laboratory 
studies that are planned. 

The Carolina special weekly tall oil potential tests 
give general support to the above mentioned 80% 
figure. For the five months, August through Decem- 
ber 1963, the total tall oil potential averaged 126 lb 
tall oil per ton AD pulp. This consisted of tall oil 
production, and tail oil loss to smelters and waste 
treatment plant. For the same period the tall oil 
yields from the extractions of weekly composites of 
wood to the digesters averaged 144 lb/ton. There- 
fore, the relationship between solvent extract and 
pulped yield of tall oil gives a comparative figure of 
88% 

Conclusions 
In 12 weeks of storage time the roundwood lost 

approximately 11% in tall oil yield while for the same 
length of time the purchased chips lost 64%. Most 
of this loss in tall oil yield occurred within six weeks. 
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For  the purchased chips one half  of the total loss 
in tall oil occurred within three weel~s of storage. 
In  fact  the purchased chips lost more talt  oil yield in 
one week than the roundwood in 12 weeks. 

As far  as tall oil yield is concerned, assuming a 
constant volume of chips in storage, there would be 
less sales revenue lost over a year ' s  time by rotat ing 
the chip pile every six weeks than every week. This 
is due to the faster  rate of tall  oil loss in the first 
weeks of storage. I t  would be even more economical 
to leave the chips stored for longer periods, not ex- 
ceeding the point at which pulp quali ty and yield 
would be affected. By  accepting the loss of tall oil 
in this chip pile, a continuing loss at the faster initial 
rate would be prevented in the chips tha t  otherwise 
would be rotated on a one to six weeks' basis. 

As for tall oil quality, by the end of 12 weeks of 
storage the acid number of tall oil from both round- 
wood and purchased chips had dropped below the 
minimmn specification of 160. This specification was 
set by Chemicals Division for Champion's Crude De- 
hydrated  Tall Oil. 

The loss in yield in the roundwood was due entirely 
to the loss in yield of f a t ty  acids. The loss in yield 
in the purchased chips was due predominant ly  to 

the loss in yield in fa t ty  acids; however, there was 
in addition a smaller loss in rosin acids, and a very 
small loss in unsaponifiables. 

The loss in tall oil yield in the experimental  pur- 
chased chip pile was substantiated by the loss in tall 
oil yield in the regular  mill purchased chip pile. 

In comparing the tail oil from the top sections of 
trees with the middle and but t  sections, which were 
vm7 similar, the tops had a little more yield, but  a 
little poorer quali ty tall oil than the middle and but t  
sections; however, tile differences were not too 
significant. 

In at tempting to correlate the yieId of tall  oil from 
the wood extractions with the yield of tall  oil f rom 
the black liquor f rom digester cooks, it  appears that  
on the average about 80% to 88% of tlhe extracted 
tall oil can be found in the black liquor. The loss 
in tall oil yieId on pulping as compared to the ex- 
t ract ing of wood is unexplained at this time. 
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