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Fig. 1 Automatic recrystallization apparatus

Clearseal joints are used to obtain a leak-tight system;
a: spiral condenser; b: handle of filter plug; c: fil-
ter paper thimble (Toyo Roshi No. 84, 28 mm o.d.);
d : simplified extractor body, made of Pyrex glass;
e : filter plug, ground; f: socket for filter plug; g:
extraction reservoir (57 ml capacity) in which crude
samples are put, heated by solvent vapor and stirred;
h : stirrer bar coated with Teflon; i: magnetic stirrer;
j : solvent vapor/extract outflow duct; k: porous glass
boiling rod; 1: recrystallization flask (100 ml); m:
recrystallization ring heater (200 W) constructed in a
porcelain flower pot, regulated by Variac; n: trap
for crystals without being heated directly
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Fig. 2 Automatic cutoff for water and electricity

SV : solenoid valve, Controls Co. of Japan Type J240-
150; P : pilot light; SW : reset switch, normally open;
MS : microswitch, 5 amperes at 125 volts, Tateisi
Electronics Co. Japan Type W-5-1A44
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Fig. 3 Melting range transition of phenacetin by

multiplied automatic recrystallizations

0 : crude phenacetin, first grade, Wako Pure Chemical
Industries, LTD.;
by the proposed procedure; 9 :

1~8: recrystallized from water
successively from
methanol by an ordinary manual procedure; 9% :
mother liquor in no. 9 recrystallization evaporated to
dryness;
of National Institute of Hygienic Sciences, contrrol 6311

S : melting point standard, acetophenetidine
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Table 1

AR EMERNOLD>O HBIARKMEE O RE

T 121

Purification of phenacetin by multiplied automatic recrystallizations from water

Recoveries, %

Melting ranges with 95% confidence
limits (°C), uncorrected

Phenacetins and grades

Single average Overall Sintering point End of melting
Crude, first grade, Wako, 7.1g — — 134.140.1 135.3+0.2
Recrystallized, 5 times® 98 90 134.94+0.3 136.1+0.3
s 7 times — — 135.140.1® 136.340.00
Melting point standard® — — 134.940. 1 136.140.29

a) Approximately 6 h taken for each recrystallization by using 200 W-heater at 80V;

Hygienic Sciences, control 6311;
stated at 5% critical level

c

Fig. 4 Photomicrographs of phenacetins

a : separated in boiling mother liquor during no. 8
automatic recrystallization; b : separated during letting
cool after finishing no. 8 automatic recrystallization;
c : melting point standard, acetophenetidine of National
Institute of Hygienic Sciences, control 6311
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c) Difference among mean values stated at 2% critical level; d) Difference among mean values
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Improved automatic recrystallization appara-
tus for preparing highly pure crystals, Osamu
Nara (Tohoku College of Pharmacy, 4-4-1, Komatsu-
shima, Sendai-shi, Miyagi 983)

In order to generalize an automatic recrystallization
method for preparing highly pure crystals, an improved
apparatus was developed. The body of the extractor
extremely simplified by a novel arrangement of a filter
paper thimble was easy to make. A simple recry-
stallization flask, an effective porous glass boiling rod,
and a high-heating-efficiency recrystallization heater
were also easy to make and were based on the crystal-
lization theory. A safety device for water and elec-
tricity, which was easy to construct, was useful: sus-
pension of water supply, a burst rubber hose, or an
electricity failure, which are problems that accompany
unattended operations, will automatically result in
shutting off both the electrical appliances and the
flow of cooling water. The whole process of the re-
crystallization of compounds was automatically, safely,
and cleanly carried out in the practically sealed system.
The crystallization conditions produced in the described
apparatus by using practically insoluble solvents were
obviously consistent with the crystallization theory. In
other words, crystals separated slowly from the dilute
solutions, and these separated crystals ripened and
became purified. The high-purity recrystallization
purification could be performed more easily by the
proposed technique than by the conventional manual
technique. The quite pure phenacetins were obtained
from water at extremely high recoveries(989; for each
recrystallization) by the repeated automatic recry-
stallizations without any troublesome manual procedure
required in an ordinary recrystallization. Their melt-
ing points were equal to and higher than that of ace-
tophenetidine which was a melting point standard of
National Institute of Hygienic Sciences. The trans-
parent extraction reservoir was helpful for finding the
end stage of recrystallization. The safety controlled
apparatus should be quite useful for the high-purity
automatic recrystallization of compounds.

(Received April 1, 1985)
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