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II1,

"Pine root oil has been manufactured in our country for meny yesrs. The
" carbonization of pine roots is a domestic industry, and the operation a

very expensive one., Under ordinary conditions 1t would not be a :
successful method of producing fuels, In September 1944, however, this
industry was expanded as the result of war time necessity, end the
design of a simplified unit for carbonization of pinme. root.was glven. -

" high priority. In this connection, a visit was made to NAGANO Pre-

feoture for the purpose of 1napect1ng, and sketching pine root installa-
tions. These installations had deily carbonization cupacities of 500 -
750 kg of plne roots and consisted of 2 vertical retorts. On the basis
of this survey-and.other considerations, it was decided to design
according to the following conditions: o

N 1. The construction of the apparatus wo

uld be as simple as possible
using & minimm of critical materials. " T '

2. The retorts would be of tﬁq vertical type with u daily oharge
capacity of 375 kg of pine roots each,

After this apparatus was designed, in December 1944 experiments were
made to study the following: : ' )

l. Temperature distribution in the retort.
2, " ‘Relation between firing and distillate,

3. Comparison of "A® and “B® type distillation units as shown in
Figure—5{B}i~ - ;

On the basis of these experiments, type "A® apparatus was adopted for
large scale installations,

B, Key Research Personnel Working on the Project

Rav, Bog., T. SHIBAZAKI o '
Nav, Chem, Eng. Lt. Comdr., S. SANKA
Nav. Chem. Eng. Llt. (Jg), Y. MORI
Nav. Chem. Eng. It. (Jjg), H. KINGO
Nav. Ass't., Eng., M. KUBGTA

DETAILED DESCRIPTION

A, Design and Operatinngrocedure

A flow sheet of the plant is shown in Figure 1(B)1. The pine roots are
out into pleces about 2.5 om? and 30 cm in length, and 270-380 kg ere
packed into the retort. After about 2 hours of firing, the oil and
pyroligneous liquor flow from the condenser and are separated into two
layers in the water separator. Tar is separated in the tar~separator
and is vollected in the tar receiver after about 3.5 hours of tiring,
Gas produced after about 5.5 hours of firing 1s used as fuel.

B. Experimental Results

1. Yield and material balence (besed on 375 kg charge of pine roots},
See Table I{E)l. : C :
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The yleld was much affected by the quality of pine roots, . Between -
rich and poor pine roots, there was a range rrom 8 to 40%:by wt,
—yield of tar p the avera
actuel operatinq conditions the yield was very much influenced by
leakage at the: joints of the bamboo cooler. Painting the joints
with boiled ter was tested, but when the temperature reached 309¢C
" this was not effective.

>2. i Properties or product. See Table II(B)l._

- Performance date, -~The- relations between yield-of distilled
'oil fuel consumption and time is shown in Figure 2(B)l., The
-temperatures distribution in the retort and the effeot of water.
content’ of the charge, on the carbonization pine stems was also
studied and the results are given in Figure 3(B)1 and Figure 4(B)1.
Labor and utility requirements are summerized below:

Operating Cycle .
Carbonization of pine roots,,... 10 =12 hr
Cooling of retortececescecceccees 8 = 9 hr
Freparation and chargéececcececss 3 hr

Totel  18-24 hr

Fuel Consumption

Wood (Using gas from curbonization retort).
100-150 kg/retort/day..

Condensing Water

Cooling water (average)
1 md/hr x 13hr/day-15 m5/day
- for 2 retorts.

Iabor

o Chipping Tine TOCES,cievivioerrnessf EED
Fire man .ovoo-o-oooooooooccoco:-o‘ol
011 recelver mMBNssecsssssacascssnssl

Total 8.
III. MISCELLANEOUS DESIGN CONSITERATIONS

A.  Basis for Selection of the Verticul Retort--{Type A).

1. Profession:l pine root vorkers had used the vertical type
retort more than the hofizontal type. accordingly, to develop
the dry-distilletion method most rapidly, it was considered best
.%o use the vertical type. ‘

2. It was generally believad that to get terpene 0il of good
quality from pine roots containing much resin, the vertical type
retor{ was more suitable than the horizontal due to less oil
cracking, .

3. A retort of 375 kg (100 kan) was adopted since this size could
be made simply by rolling a § ft x 10 £t steel plate and welding.
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From the standpoint of yleld; a smaller retort would be ‘slightly
' the basis of labor requirements, working hours and- -
actual quantity of oil obtained, the 5 £t x 10 £t retort was superior,

"B, Comparison of Two Types of Carbonization Apperatus

-Two types of dry-distillation retorts as shown in Figure .5(B)1 were - .. .
studied, Test runs were made and results are.tabulated in Teble IIT(B)l. .
The temperature distribution in each retort is given on Figure 5(B)1. On
the basis of these experiment: it was concluded that "A%- type ls more . - - - -
efficient then the “B" type. il

C. - Basis for Selecting Bamboo for ‘Cooling Pipe

1, There was a shortage of copper and tron pipe in Japan, and
bamboo was conveniently available. : :

-"2, __Mhe cooling effect of bamboo wés fairly\good,'thg overall heéq

transfer coefficient being approximately 30-40 keal/m</hr/°C as
compared with 60 for iron pipe.
[ -
-~~~ Table I(B)1 - --
YIELD AND MATERIAL BALANCE
Juant ify
Froduct Wt 4 based on charge
Liters - Kg :

Gas and loss ) 15
Fyroligneous liquor 150 165 44
Pine root crude oil a7 - 26 [
Pine root tar 45 54 14
Fine charcosl ' 75 20
Total | eze 320 100

-3l



L SR

~RESTRICTED -

. BRCLOSURE (B)1

Table TI(B)1

'PROPERTIES OF PRODUCT

- Crude.oll Tay 011 and-tar-mized
|Specitic gravity 0,964 1,070 | coogeee |
& | 1ntt1a1 potnt - 150 © 3.4 4.0 3.7
2150 - 200 50.5 5.8 31.0
"?,' 200 - 250 11.2’ . B0 ggLy
A | 250 - 300 11.2 9.0 7.1
3;:' 300 = 330 ° 10.3 55.5 25.5
A Residue in 100cc {gm) 19.1 15.2 19,0
Table III(B)1.
TEST RUN RESULTS
] —~
8| 85| 8% S | 2
Bl B oamE | nE |
82| & | @23E8 #8° | 878
Type A | 300 kg | 10-12 | 60-80 kg/cycle | about 20% | 4~6
Type B | 300 kg | .12-14 | 80-100 ke/cycle | about 20% | 9-12

® Welght per packed pine

root

%3 Cioling times The vetort must be oooled o below 150°C before
opening to prevent combustion of the charcoal,
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Figure 2(BN
) CURVES OF THE TEMPERATURE OF RETONT,
" FEED OF DISTILLATE AND THE SPECIFIC GRAVITY OF DISTILLATE .
The, u.:u:ght of packed pine root left 2 fkg., rignt 283kg.
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Figure 6(8)1
TYPICAL VIEW
OF PINE ROOT
CARBONTZATION
FACTORY IV

THE COUNTRY.

‘ Figure 7(b)1
TYPICAL VIEW

~ OF PINE RCUT
CARGONIZATION
FACTORY IN
THE COUNTRY
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