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Viscocity at 3o°c, . '
‘sec. (Redvmod Nool) tveeenences 6h 3

In-this’ work some: interesting facts were- discovered .
-Unexpected boiling ocours violently at 3450C, distillation .
-temperature, and the phenomenon is due to the alkeli-

" soluble matter. Also when the distillate of the tar 1is

~mixed with.-oil, such as petroleurn, shale-oil, and soys
bean o0il, & deposir. will be -seen, Such a depoait is due
to olefine hydrocarbons, ‘mainly di-olefines. Acid
mterials tona to p:ennt tnis deposuion. S

I IN‘I'RODUCTION

Stndies on f.he carbonizat’.ion of ahaly coal were underway at this station, -
and it was deaired to utilize the tarry product formed during this procou.

This work was undertaken in an attempt to rind a prodiuct which would be
suitable for use as a boiler fuel. A fuel having a freezing point below:
(+) 15°C and forming no deposits when mixed with other fuels was desired.
The project was started in January, 1945 and was not completed. The key
yersonnel that worked on. pro;eot wore Chem, Rng, Lt. Camdr. M. KIMAMOTO and
Chem., Eng. Lt. FP. HOSINO.
II. DETAILED DRESCRIPTION
A. Test Apperatus
;11:: cu: Agparat.us for dcten.umu tos decoaposition of tar is shown Ln
B. Test Procedurs .

Anout 315 grams of shaly ooal tar samples were rraotionated aod the
r_ ‘zho_oil ud cho _vapor were oburvod

At highox- eupuazurn. nul were evolved und t.bo nwvolu:.o was

mﬂ. - Ths dstesalination of . w::ns e cm; _out by Holde's

!or obumt.lon of dopolxn whioh ogourred by nuiu with other fuels,
the boller fusl Troam this tar was zixed with others ia various ratios
and kept standing in the opcn sir for 13 daya. Upon inolining the
-MAZtUre,-a-4deposlit oould-be soen.at the: bonon of _the vossel.
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" Solld mat‘éer included :
10% NaQH soluble

-Ash :

.. Flash- point S

" Freezing point -

E Viscooit:y at 500C
(eec) ‘(Redwood No. 1)

Decomposition temperature ‘is: determined by means- or measurlng the ges e
volume evolved during’ distillution. These data are. ahown in 'l’eble I(B)21
and Figure 2(B)21.' B ! :

'I'he decompoeition temperature ie about zz.ooc and the amount of gag -
evolved inoreases with' 1noreeaing temperature. -It 418 interesting: that

an anexpeoted boiling oocours:at 3469C,-distillation’ temperature. . ‘There- :
fore, it is necessary to. distill -in vaocuo:in:order toiprevent: deeompoei- :
tion, and to keep-the distillation below-3400C, for ths purpose of-
safety. . Such unexpected boiling is due' to the alkali-soluble’ metter
-This is known because in the distf{llation of tarry-acid, the sams :
phenomenon is observed, but does not occur-if the ou has hed uu.friclent
alkali washing. :

An investigation was mde of. the resulting’ rreezins point and depoeition
which ocourred when mixed with other fuels such as petro].eun, eoye been
0il, and shale oil.

Crude shaly coal tar was dist{lled and 10°C fractionations over 200°C
wore odbtained. For each fraction, we deteramined the above ‘properties.
The results are recorded in Tatle II(B)21.

Paraffin waxes whioh have the most effeat on freezing point: begin to:’
appear in the 250Y to 260°9C fraciion, and the amount increases with
increasing teapcrature. Therefore, to reamove the ?rerﬁn waxes
commeroially, distillation amust be carried out in ate n. the first
-upuzoooécozv 0°C and the second step 2700 to -Aoidlo
gaterials, 10% NaOH soluble, are, for the most pert, ucl.naed in tbe
fraotion bele'u 270°C,

Several bouu- fuels were pered ud t.helr mperciu are uun n
Teble III{B)21.. pre

Ir t.he acidic materisl s re.eved nunnc int -m. be rdua.
Yor e,utheeeuornmﬁ- Mupemu
4 25°C and “ThE TreSTing-point ol *n&i

Results of aixing the 2000C = 34,000 untreated unuunm woamu
with other olls ure tabulsted is Table IV (B)&1.:

8inoe no upu:u were observed *m 011 had bean washed with m .
.,'gf and -#inoe ‘alkall -l&:: Materially -effeot ‘the -
posit, 4t -oan de conol thﬂ. dopou.uee u due te &he mme

]
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{8 .necessary.t
000 18’ suiteble.

“Redy Nog Ll it
Vis, at '300C sec
Flash' polat--sai.. )
- Freezing point .. ‘ees-70C
CABR POt L .tienieai s 0s00C

. 10% NaOH-Soluble ...ecevess 32.0%

"D. Summary of Data ‘.-

K"tﬁfdﬁtiilé'r‘éiust‘ ‘ b“e. _oc;nce,rxiedi with distillation of tar for the -
preparation of boiler fuel, and the distillate between 2000C and 3400¢C

should be used for tiyis purpose. .The yield is about' 52.5%. . »
‘In"regard ‘to the .distribution of paraffin waxes. and acidic matter,
pararfin. waxes begin to appear in the 250°C to 260°C fraction and the:
_amount increases.with inoreasing teamperature. However, acidic matter'is
for the most part included in the lower fractions. e - .

‘it 34,6°C’ distillation temperaturs, an unexpected boiling occurs which
is thought to be dus to the alkali-soluble material,. : ’

A deposit, which is thou_sht to be due to olefines, and mainly di-olefine
- hydrocarbons, ocours when the oil from tar is mixed with other ruels

such as petroleum, shale oil, or soya bean oil. This deposit may be
prevented by treating the distilled oil with 10% H2S0y.

II1.’ CONOLUSIONS .
As a result of this experiment, tho decomposition temperature of shaly coal tar
was determined, the distridbution of paraffin waxes and acidic materials was in-

vestigated, as well as the influence of olefine and acldic material on the de-
position. )
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" Remarks:

T2 = 011 teaperatire (°C).

atomoapheric

T; = Distillation temperaturs (00)
pressure.
- Table II(B)ZI . i
DISTRIBUTION OF PARAPFIN' AI_Bé AND ACID MATERIALS

Boiling Rasge °C Yiedd (%) 10% HaOH Soluble{%) |Paruffin Wax (%)

I D."zoo 3071 - 32.0 o

200-210 3.17 9

2)0-220 2,88

220-230 k.”

~230-24L0 3.8

24,0250 3.76

250-360 ' 0,75

260-270 ‘.91. 1.02
e R10=280 . SR Y. S " o g

280-290 0.69 be55

290-300 2.40 -7.6h

300-310 2.‘3 9.59

310320 - 2. 13.78

- 320-330 8.27 17.21
=== ”0*3#0 12,57 20,15




o Table IV(B)21
EFFECT OF MIXING 200-

OIL WITH VARIOUS OTHER OILS

Deponition on Mixing with

‘Treatament Potroleua 011 Soya bean oil Shale 011
Koae . Deposit Depoait Deposit
80% Ho80, | ' No Deposit No -Deposit No Deposit
10% E,80, | Ho Deposit Ho Deposit Trace

108 ¥a0B: | Deposit Deposit Deposit




v thurc 1(8)21

. JEST: APPAIM I‘Ub ‘FOR DETFRMIN!A& THE DE(X)MPQSITION TEMPERATURE' fi

T1 Therno-cter [or duttllatwn tenp.
T2= Tlleruoneter for o;l temp. g

. _ﬂ1 Recewcr jor dunllau

" Ry = Gas holder ' :

: 161,02 Candenur
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