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Vapour-Liquid Equilibria of Six Organic
Compounds Present in Impurity Concentra-
tions in Ethanol-Water Mixtures

Goran Sundholm *

Research Laboratories of the State Alcohol Monopoly (Alko), Helsinki, Finland

Summary

Vapour-liquid equilibrium data for the binary systems propionaldehyde-
ethanol, n-butyraldehyde-ethanol, ethanol-n-valeraldehyde, ethanol-diacetyl,
ethanol-acetoin and ethanol-2,3-butanediol have been determined by direct
measurement of y,x-date at 760 mm Hg in a nitrogen atmosphere. Moreover,
the boiling point diagrams for the systems diacetyl-water and water-n-valeralde-
hyde have been determined. From these experimental data the activity coeffi-
cients for the binary systems have been calculated.

‘With the aid of measurements in the ternary systems ethanol-diacetyl-water,
ethanol-water-acetoin and ethanol-water-2,3-butanediol and published data,
expressions have been derived for the activity coefficients of propionaldehyde,

* Present address: Institute of Technology Finland.
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n-butyraldehyde, n-valeraldehyde, diacetyl, acetoin and maso-?.,a_-bumnediol
in the system ethanol-water on the assumption that the concentration of these
substances does not exceed about 100 mg/l, which is the case when they exist
as impurities in raw spirits. The experimental and calculated data of the ternary
gystems are presented graphically.

Introduction

The purification of alcohol is most commonly done by extrac-
tive distillation with water. Normally the impurities in raw
aleohol amount to about 1—2 9, of the ethanol and their remo-
val is done mainly by rule of thumb. This work has been done
to provide a more quantitative idea about how certain organic
impurities, propionaldehyde, n-butyraldehyde, n-valeraldehyde,
diacetyl, acetoin and meso-2,3-butanediol, behave when they
are distilled in ethanol-water solutions. For this purpose analy-
tical expressions for their volatility relative to ethanol in ethanol-
water mixtures have been derived with the aid of known ther-
modynamie relations. This has been accomplished by using the
data. for the binary systems corresponding to the ternary
system impurity-ethanol-water, that is the systems impurity-
ethanol, impurity-water and ethanol-water. The vapour-liquid
equilibria of these binary systems have been measured in those
cases where reliable literature data were not available. Equilib-
rium data for the following systems were thus determined by
direct measurement of y,x-data: propionaldehyde-ethanol, n-
butyraldehyde-ethanol, ethanol-n-valeraldehyde, ethanol-diace-
tyl, ethanol-acetoin and ethanol-meso-2,3-butanediol. The acti-
vity coefficients for the binaries were calculated from the equa-

tion y = %,

component in the vapour and liquid phases, P is the total pres-
sure of the system and Py the vapour pressure of the pure sub-
stance at the boiling point of the mixture (13). Correction for the
real vapour phase wag made with the aid of Scheibel’s nomogram
(17). From plots of activity coefficient versus composition it was
then possible to determine the so-called van Laar constants
which are defined as (10) A, = lim log y, and A, = lim log 7,.
Xp—>0 —

where y; and x; are the mole fractions of the

The indices 1 and 2 refer to the two components of the binary
mixture. The systems water-impurity except the water-acetoin
and water-2,3-butanediol systems were only partly miscible and
these vapour-liquid equilibria could not be determined directly.
Therefore indirect methods were used for the determination of
the van Laar constants. These methods are described later.
With the van Laar constants for the binary systems correspond-
ing to a ternary system (the data of Otsuki and Williams (23)
were used for ethanol-water) and a few experimental points for
the ternary system, the third and fourth degree Margules’

equations (18) for such systems were used to calculate analytical
expressions for the activity coefficients of the impurities in the
system impurity-ethanol-water as a function of the liquid phase
ethanol and water concentrations.

In doing this it is assumed that the concentrations of the
investigated impurities do not exceed about 100 mg/l, a fact
which has also been experimentally established (24, 26, 34).
This means that Ximputy is taken to be approximately zero
and also that the binary equilibrium of the ethanol-water system
is considered to be unaffected by this small impurity concen-
tration.

It thus became possible to calculate for a given ethanol
concentration the activity coefficient of the impurity and, using
the above equation for this coefficient, to determine the vapour
phase concentration corresponding to a given liquid phase
concentration of impurity. The volatility relative to ethanol

. i Xethanol
could then be calculated from the expression o — ¥ mpurity Xethauol
Ximpurity Yethanol

Materials and Methods

The properties of the reagents used are found in Table 1. The aldehydes and
diacetyl were purified by drying and distillation in a Jena standard column
(2.4 X 90 cm) packed with Heli-Pak metal filling and equiped with a silver
plated vacuum jacket in & nitrogen atmosphere. The butanediol was vacuum
distilled and the acetoin purified by dimerisation according to Blom and Efron
(1). The ethanol was dried according to Vogel (38) with sodium and diethyl
phthalate.

An all-glass apparatus constructed according to Réck (29, 30) was used for
the vapour-liquid equilibrium measurements, The distillation flask had a volume
of 840 ml, the distillate collector for the liquid phase a volume of 13 ml and the
collector for the vapour phase a volume of 5 ml. To maintain a constant pressure
of 760 mm Hg in the apparatus during distillation & system was used which is
shown in Fig. 1. The runs were all carried out in a nitrogen atmosphere. The
apparatus were tested with ethanol-water mixtures and equilibrium was
established within 1.5 hr. The aldehydes were analyzed volumetrically according
to Miiller (21), with hydroxyl amine hydrochloride in propancl solution and
bromphenol blue as an indicator. The analytic error was about 1 %,

The analysis of the systems ethanol-diacetyl and ethanol-2,3-butanediol was
done refractometrically with a Zeiss Opton refractometer at 20 -+ 0.1°C. The
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Fig. 1. Diagram of the apparatus, j = manometer, k'= buffer flagk (101 volume)
1 = nitrogen bomb, m = equilibrium distillation apparatus, n = »Haake»
ultrathermostat.




properties of the reagents.

Table 1. Physical
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Fig. 2. Refractive index of ethanol(1)-diacetyl(2) (lower curve) and ethanol(})-
2,3-butanediol(3) (upper curve).

analysis curves obtained with weighed samples are shown in Fig. 2. The absolute
error for the former system was 4 0.25 weight-9, and for the latter -+ 0,15
weight- 9.

The acetoin in the binary system ethanol-acetoin was analyzed by the method
of Morrell, Geller and Lathrop (20). The analysis of diacetyl, acetoin and 2,3-
butanediol in the ternary systems with ethanol and water was done colorimetri-
cally. Diacetyl was determined according to Speck (32), acetoin according to
the method of Byer (4) and 2,3-butanediol according to Rebelein (27).

The vapour pressures of the pure substances were taken from the following
sources. For propionaldehyde and n-butyraldehyde the vapour pressure equa-
tions of Smith and Bonner (31) were used for ethanol and 2,3-butanediol the
data of Landolt-Bornstein (19), for water the data of Hodgman (15) and for
acetoin the data of Efron and Blom (9). For diacetyl and n-valeraldehyde vapour
pressure data could not be found in the literature, and therefore the vapour
pressures for these compounds were determined with the aid of a Cox-Othmer
diagram. This diagram was constructed from the known boiling points at normal
pressure and a few messurements made with & Washburn ebulliometer (35) at
lower pressures.

Results
1) Binary systems
Direct measurements of binary vapour-liquid equilibria were
made for the following systems: propionaldehyde-ethanol, n-
butyraldehyde-ethanol, ethanol-n-valeraldehyde, ethanol-diace-




tyl, ethanol-acetoin and ethanol-meso-2,3-butanediol (Tables
2—17). The calculation of the activity coefficients for these
gystems has been performed with the aid of smoothed y-values
(yix) in the tables.

These were obtained by drawing a curve according to the experimental
y,x-values. From this curve the yjk-values were read, using the same experi-

mental x-values.
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Table 2. System propionaldehyde(l)-ethanol(2) at 760 mm Hg.

X | Vi | vak |t | B | P® |logy, | log oy, |log yy/y

1 0.035| 0.122| 0.107| 76.4 | 1866 | 704.7| 0.092 [—0.001 0.093

2 0.045| 0.125| 0.130| 76.2 | 1856 699.0( 0.073 | —0.004 0.077

3 0.078| 0.203| 0.197| 74.7 [1777 | 657.7( 0.062| 0.000 0.062

4 0.097| 0.253| 0.258| 73.2 | 1664 | 618.0| 0.086| 0.005 0.079

5 0.129| 0.324| 0.324| 72.0 |1643 | 587.5| 0.065| 0.002 0.063

6 0.138| 0.338| 0.340| 71.2 |1604 | 568.8| 0.067| 0.020 0.047

7 0.185| 0.422| 0.424| 69.6 |15630 | 530.9| 0.061| 0.004 0.057

8 0.252| 0.526| 0.526 | 67.0 | 1415 | 475.3| 0.049| 0.006 0.043

9 0.296 | 0.581| 0.578 | 66.0 [1372 | 455.0| 0.034| 0.000 0.034

10 0.345| 0.644| 0.632| 64.4 | 1306 | 424.6| 0.028 | 0.003 0.025
11 0.390( 0.665] 0.678] 63.0 [1250 | 399.0| 0.024| 0.002 0.022
12 0.448 | 0.721] 0.724| 61.8 [1204 | 378.4| 0.009| 0.002 0.007
13 0.499| 0.764| 0.766 | 60.3 | 1148 | 345.1| 0.006| 0.012 | —0.006
14 0.515| 0.789| 0.776 | 59.4 [1115 | 339.6| 0.011| 0.014 | —0.003
15 0.650| 0.867| 0.863| 55.8 | 992.0| 287.7| 0.007| 0.018 | —0.011
16 0.730| 0.930( 0.902| 53.3 | 913.1| 256.4| 0.011| 0.032 [ —0.021
17 0,844 | 0.940| 0.948| 50.7 | 836.3] 226.2| 0.010| 0.049 | —0.039
18 0.941| 0.975| 0.982| 49.1 791.6| 209.9| 0.001| 0.043 | —0.042

Table 3. System n-butyraldehyde(l)-ethanol(2) at 760 mm Hg.

X |y | yue | b | P | B logy, [ logy, [log v/,

1 0.063 | 0.088| 0.090| 77.8 | 837.2| 746.6| 0.120 |—0.005 0.125

2 0.086| 0.140] 0.120| 77.3 | 824.1| 732.8| 0.109| 0.000 0.109

3 0.134| 0.180] 0.182| 77.0 | 816.3| 722.8| 0.102 |—0.003 0.105

4 0.163| 0.125| 0.220| 76.5 | 803.4| 708.0| 0.106| 0.000 0.106

5 0.186| 0.250| 0.250| 76.2 | 795.8| 699.0| 0.109| 0.001 0.108

6 0.225| 0.290| 0.292| 75.5 | 778.9| 679.2| 0.102| 0.009 0.093

7 0.269| 0.343| 0.343| 74.9 | 763.4| 663.7| 0.103| 0.012 0.091

8 0.307| 0.379] 0.379| 74.4 | 751.2| 650.1| 0.097| 0.020 0.077

9 0.366 | 0.441| 0.441| 73.9 | 739.2| 636.8| 0.093| 0.022 0.071

10 0.420| 0.488| 0.488| 73.5 | 729.6| 625.2| 0.083| 0.031 0.052
11 0.499| 0.5564| 0.550| 73.0 | 717.9| 612.3| 0.067| 0.047 0.020
12 0.535| 0.570| 0.578 | 72.95 716.7| 612.3| 0.059| 0.052 0.007
13 0.618| 0.632] 0.628| 72.75| 712.1| 606.7| 0.035| 0.086 | —0.051
14 0.732] 0.715| 0.718 | 72.75| 712.1| 606.7| 0.020| 0.120 | —0.100
15 0.797] 0.782| 0.778| 72.9 | 715.5| 610.9| 0.015| 0.134 | —0.108
16 0.819( 0.808] 0.795| 73.1 | 717.2| 612.3| 0.012| 0.148 | —0.118
17 0.949| 0.939| 0.938| 73.7 | 734.4| 631.0| 0.010| 0.165 | —0.155
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Table 4. System ethanol(l)-n-valeraldehyde(3) at 760 mm Hg.

% | v [ vk | v | B | B | Z |logy, | logy, [logyi/y
1 | 0.084| 0.214| 0.238| 98.1 |1549 | 652 | 1.022| 0.146/—0.013 | 0.159
2 | 0.138| 0.352| 0.344( 95.5 (1419 | 600 | 1.018[ 0.120|—0.009 | 0.129
3 | 0.189| 0.408| 0.405 93.2 [1309 | 562 | 1.016( 0.102|—0.003 | 0.105
4 | 0.223| 0.428| 0.440| 91.0 (1213 | 520 | 1.012| 0.099| 0.022 | 0.077
5 | 0.284| 0.498| 0.506| 88.2 [1097 | 470 | 1.009| 0.095| 0.047 | 0.048
6 | 0.331| 0.559| 0.552| 87.0 (1050 | 457 | 1.006| 0.084| 0.046 | 0.038
7 | 0.395| 0.613| 0.610| 85.1 | 979.5 434 | 1.005| 0.081| 0.053 | 0.028
8 | 0.462| 0.648 0.670| 84.0 | 939.7| 410 | 1.004| 0.071] 0.056 | 0.015
9 | 0.509| 0.704| 0.702| 82.9 | 899.5 399 | 1.004| 0.068| 0.065 | 0.003
10 | 0.546| 0.718| 0.722| 82.6 | 893.3| 393 | 1.004| 0.053| 0.073 [—0.020
11 | 0.614| 0.762| 0.763| 81.4 | 853.1| 375 [ 1.002| 0.043| 0.097 |—0.054
12 | 0.689] 0.788| 0.808| 80.8 | 833.7| 368 | 1.002| 0.031| 0.106 [—0.075
13 | 0.731| 0.845| 0.837| 80.5 | 826.0| 365 | 1.002| 0.024| 0.101 |—0.077
14 | 0.825| 0.896| 0.892| 79.7 | 799.8| 356 | 1.002| 0.014| 0.120 [—0.106
15 | 0.897| 0.939| 0.939| 79.1 | 781.6| 348 | 1.002| 0.009| 0.112 [—0.103
16 | 0.911]| 0.946| 0.944| 79.1 | 779.8| 348 | 1.002| 0.005| 0.138 [—0.133
17 | 0.934| 0.954| 0.958| 78.8 | 774.5| 346 | 1.000| 0.003| 0.146 |—0.143
18 | 0.977| 0.982| 0.984| 78.6 | 767.4| 342 | 1.000| 0.000| 0.189 |—0.189

Table 5. System ethanol(1)-diacetyl(2) at 760 mm Hg.

X | v [ vax | v | B[ B Zy | logy, |logy,|logyy/v
1| 0.030| 0.105| 0.105| 87.4 |1064 | 697 | 1.006] 0.397 | 0.003| 0.394
2 | 0.045| 0.145| 0.145| 85.8 1004 | 665 | 1.005/ 0.387 | 0.010| 0.377
3 | 0.083| 0.238| 0.238| 84.2 | 948.4| 619 | 1.004| 0.361 | 0.009| 0.352
4 | 0.128| 0.315| 0.315( 82.0 | 873.0| 572 | 1.003| 0.331 | 0.018| 0.313
5 | 0.167| 0.368| 0.370| 80.6 | 827.9| 540 | 1.002| 0.309 | 0.027| 0.282
6 | 0.209| 0.418| 0.418| 79.6 | 798.0| 528 | 1.002| 0.280 | 0.025| 0.255
7 | 0.285| 0.485| 0.482| 77.5 | 755.1| 490 0.231 | 0.051| 0.180
8 | 0.362| 0.530| 0.532| 76.7 | 7T14.5| 477 0.194 | 0.067] 0.127
9 | 0.484| 0.600| 0.598| 76.1 | 696.6 464 0.130 | 0.106| 0.024
10 | 0.572| 0.639| 0.640| 75.7 | 685.5| 461 0.093 | 0.142(—0.049
11 | 0.654| 0.677| 0.677| 75.6 | 682.3| 460 0.062 | 0.188|—0.126
12 | 0.713| 0.707| 0.707| 75.5 | 680.2| 460 0.044 | 0.227(—0.183
13 | 0.782] 0.746| 0.748| 75.6 | 682.3| 460 0.027 | 0.281|—0.254
14 | 0.820| 0.773| 0.775| 75.8 | 688.6| 461 0.018 | 0.314({—0.296
15 | 0.873| 0.828| 0.822| 76.4 | 706.3| 470 0.006 | 0.355|—0.349
16 | 0.912| 0.871| 0.871| 76.9 | 719.4| 480 0.004 | 0.366]—0.362
17 | 0.937| 0.904| 0.904| 77.2 | 729.4| 485 0.002 | 0.379(—0.377
18 | 0.942| 0.910| 0.910| 77.3 | 732.8| 488 0.001 | 0.383|—0.382
19 | 0.960| 0.936] 0.937| 77.7 | 744.7| 491 —0.002 | 0.388(—0.390




Table 6. System ethanol(l)-acetoin(3) at 760 mm Hg.

1 Vi | ik | b PO B 4 log y, | logy, |logy,/y,

0.032| 0.203] 0.232] 133.5|4699 | 566.2| 1.083| 0.103 0.027 0.076
0.042| 0.260| 0.280| 130.4[4295 |[517.6|1.074 0.103 0.043 0.060
0.070(0.367| 0.374| 126.6|3846 |461.3]|1.068| 0.052 0.045 0.007
0.131|0.5652( 0.560{ 118.2|12985 | 355.6| 1.053| 0.069 0.034 0.035
0.164| 0.643| 0.640| 114.3|12642 | 314.0{1.044| 0.069 0.018 0.051
0.207)0.711] 0.711| 109.3|2254 | 266.7|1.037| 0.080 0.010 0.070
0.230] 0.740( 0.740| 107.1]2099 | 248.3(1.032| 0.080 0.014 0.066
0.287] 0.792( 0.796| 103.0{1832 | 223.4(1.025| 0.072 [—0.012 0.084
0.375] 0.854( 0.850| 96.8/1484 |174.2/1.018| 0.073 0.030 0.043
10 10.521] 0.904| 0.906| 91.3|1225 |142.9/1.012| 0.038 0.019 0.019
11 | 0.643)|0.932| 0.932| 87.6{1074 |120.0(1.006] 0.019 0.064 | —0.045
12 10.762]| 0.960| 0.958| 84.1| 949.5|108.0(1.004 0.004 0.094 | —0.090
13 |0.805| 0.964| 0.966| 82.8 899.5| 104.0| 1.004| 0.006 0.104 | —0.098
14 10.888|0.985/ 0.983| 81.2| 845.3| 97.5|1.002|—0.002 0.073 | —0.071
15 10.961)|0.992( 0.994| 79.5| 796.3| 91.0{ 1.002{—0.005 0.109 | —-0.114
16 | 0.987) 0.998| 0.998| 78.9| 778.0| 87.5 —0.005 0.125 |—0.130
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Table 7. System ethanol(1)-meso-2,3-butanediol(3) at 760 mm Hg.

Xy Y1 Yk t P1o Py° Z1 log v1 |log ys|log yl/ya

1 | 0.023| 0.461| 0.475| 156.9| 8831| 316.2| 1.153| 0.311 | 0.020| 0.291

2 | 0.041| 0.620| 0.658| 151.6| 7709| 260.6| 1.130| 0.252 | 0.013] 0.239

3 | 0.054| 0.694| 0.732| 145.6| 6577| 207.5| 1.113| 0.241 | 0.017| 0.224

4 | 0.108| 0.829| 0.821| 137.2| 5212| 149.6| 1.090( 0.090 | 0.008| 0.087

5 | 0.160| 0.880| 0.884| 126.4| 3819, 97.9| 1.067( 0.069 | 0.031] 0.038

6 | 0.222| 0.928( 0.928| 118.7| 3034| 67.9| 1.053| 0.042 | 0.015| 0.027

7 | 0.310| 0.958| 0.958| 109.6( 2259 44.1| 1.037| 0.033 | 0.021] 0.012

8 | 0.502| 0.984| 0.984| 96.7( 1479 23.5| 1.020| 0.012 | 0.018|—0.006

9 | 0.668| 0.992( 0.991| 89.0( 1130 15.8/ 1.010/—0.001 | 0.116{—0.117

10 | 0.758| 0.994( 0.994| 85.8| 1004 13.3| 1.006/ 0.000 | 0.151|—0.151
11 | 0.868| 0.997| 0.997| 82.1] 877| 10.9] 1.004| 0.000 | 0.199(—0.199

For the systems diacetyl-water and water-n-valeraldehyde
the boiling point composition-diagrams were determined with a
Washburn ebulliometer (35) and the experimental method
described by Hala et al. (13). From these experimental data
(Tables 8—9) the activity coefficients and equilibrium vapour
phase compositions were calculated by the method of Carlson
and Colburn (5). The van Laar constants for the system propion-
aldehyde-water were calculated from the mutual solubilities of
the two components at the boiling points of the mixture (5).

These solubilities were determined as described by Hala et al. (13). The solu-
bility of water in propionaldehyde was xwater = 0.391 and of propionaldehyde
in water xprop.ald. = 0.180 at a total pressure of 748.2 mm Hg and a boiling
point of 48.65°C.

Table 8. System diacetyl(2)-water(3) at 754 mm Heg.

x, | t I onl Py° |log y,2[log 7,%| log y,P | log y5° |log y,°/7:°| ¥,

0.022] 91.80] 790 | 562.7|1.067 | 0.127| 1.066 |—0.163 1.299 | 0.498
0.026| 80.60| 540 |363.8|1.463 | 0.320( 1.461 0.123 1.338 [ 0.376
0.027{ 80.10| 538 |356.5|1.450 | 0.259| 1.448 0.127 1.321 | 0.386
0.100| 78.45| 504 |333.5/0.955| 0.370[ 0.938 |—0.011 0.949 [0.612
0.300( 78.45| 504 |333.5|0.537| 0.412| 0.444 0.199 0.245 [ 0.511
0.460( 78.45| 504 |333.5/0.394 | 0.462| 0.243 0.342 | —0.099 |0.475
0.502( 78.55| 5056 |334.5/0.365| 0.478| 0.203 0.376 | —0.172 | 0.477
0.661| 79.85| 532 |352.5|0.256 | 0.528| 0.063 0.471 | —0.408 [0.532
0.743| 81.60| 560 |378.8/0.198 | 0.541| 0.020 0.502 | —0.482 |0.569
10 |0.818]83.95 615 |416.0/0.130 | 0.531|—0.032 0.492 [ —0.524 | 0.688
11 | 0.890| 85.75| 665 |446.6|0.076 | 0.519|—0.034 0.518 | —0.552 |0.785
12 10.917]| 86.65| 670 |462.5/0.066 | 0.562|—0.020 0.550 | —0.570 |0.819
13 |0.960| 87.85| 695 |484.3]|0.042 | 0.653|—0.003 0.653 | —0.656 | 0.885

© 00 ~I > U 0N

Table 9. System water(2)-n-valeraldehyde(3) at 758 mm Hg.

x, |t | P | Py° |log y,2|log yidllog p,P| log P [log pP/ysP| e

0.065(100.0 [ 760.0| 698 | 0.329( 0.000| 0.332(—0.001 0.333 | 0.139
0.104| 98.5 | 720.2| 665 | 0.347| 0.062| 0.332( 0.000 0.332 | 0.218
0.144| 96.4 | 667.3| 618 | 0.379( 0.098| 0.374| 0.017 0.357 | 0.299
0.156| 97.0 | 682.0| 635 | 0.319( 0.085| 0.314(—0.004 0.318 | 0.289
0.212] 94.8 | 629.2| 590 | 0.342| 0.128| 0.334| 0.015 0.319 | 0.288
0.231| 93.3 | 595.2| 565 | 0.372| 0.155| 0.364 0.039 0.325 | 0.419
0.270( 93.1 | 590.8| 558 | 0.342| 0.167| 0.332( 0.029 0.303 | 0.452
0.312] 92.3 | 573.3| 542 | 0.333| 0.191| 0.320| 0.033 0.287 | 0.493
0.404| 90.2 | 529.8| 508 | 0.328] 0.254| 0.310| 0.069 0.241 | 0.577
10 | 0.435| 88.6 | 498.5| 482 | 0.350| 0.298| 0.331| 0.086 0.245 | 0.611
11 | 0.560| 85.5 | 442.0( 434 | 0.360] 0.427| 0.311| 0.251 0.060 | 0.701
12 | 0.585| 85.1 | 435.8 426 | 0.358| 0.454| 0.328| 0.280 0.048 | 0.715
13 | 0.601| 84.7 | 428.5| 420 | 0.360| 0.475| 0.329| 0.304 0.025 | 0.725
14 | 0.610| 84.7 | 428.5| 420 | 0.357| 0.482| 0.324| 0.311 0.013 | 0.726
15 | 0.988| 84.7 | 428.5( 420 | 0.250| 1.822| 0.141| 1.823 | —1.682 | 0.782
16 | 0.990| 89.2 | 523.8| 506 | 0.162| 1.675| 0.040| 1.6756 | —1.635 | 0.749
17 | 0.993| 94.0 | 610.9 580 | 0.094| 1.571| 0.007| 1.571 | —1.564 | 0.813

W -1 O W

The system water-acetoin has been measured by Blom and
Efron (1) and the system water-2,3-butanediol by Blom et al.
(2). The van Laar constants were determined from these data.
The constants for the system n-butyraldehyde-water were cal-
culated (13) from the azeotropic point as given by Smith and
Bonner (31). The following values for the van Laar constants
were found:
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propionaldehyde(1)-ethanol(2) A, = 0.09 A, = 0.045
n-butyraldehyde(1)-ethanol(2) A,, = 0.14 A, =0.24
ethanol(l)-n-valeraldehyde(3) A, =015 A, =020
ethanol(1)-diacetyl(2) A, =042 A, = 0.46
ethanol(1)-acetoin(3) A, =0.14 A;, = 0.18
ethanol(1)-2,3-butanediol(3) A, =038 A; =031
propionaldehyde(l)-water(3) A,=179 A, = 0.51
diacetyl(2)-water(3) A,, = 1.56 Ag, = 0.76
water(2)-n-valeraldehyde(3) A,, =035 A, =172
n-butyraldehyde(1)-water(3) A, =123 A, = 1.06
water(2)-acetoin(3) A,, = 0.15 A, =069
water(2)-2,3-butanediol(3) A,, = 0.35 A, =044

The following azeotropic points were found:

from y,x- by dis-

disgram  tillation 4%
n-butyraldehyde(1)-ethanol(2) X1.az = 0.630 0.624  0.006 t = 72.7°
ethanol(1)-diacetyl(2) Xj-az = 0.690  0.689  0.001 t = 75.6°
diacetyl({2)-water(3) Xg.az = 0.475 0.483 0.008 t = 78.45°
water(2)-n-valeraldehyde(3) Xgeaz = 0.717 t = 84.7°

The azeotropic point of diacetyl-water should, according to Horsley (16)
have a boiling point of 78.5°C. The azeotropic points were checked by distilling
the mixtures in a 1.3 X 90 cm column with Heli-Pak metal filling. The distilla-
tion of the heteroazeotrope diacetyl-water was performed using a reflux head
constructed according to Collins and Lanz (6), which separates the distillate as
vapour,

2) Ternary systems

The fourth degree Margules’ equation with three ternary
constants has been used to obtain expressions for the activity
coefficients of the three aldehydes in the ternary system impu-
rity-ethanol-water. The ternary constants were determined
from the measurements in these ternary systems made by
Piha (25).

For the determination of the ternary constants of the systems
ethanol-diacetyl-water, ethanol-water-acetoin and ethanol-water-
2,3-butanediol a few measured points in these systems were
needed and these were measured according to the principles
followed by Piha (25). The results are shown in Table 10. ¥or

Table 10. The results of the vapour-liquid equilibrium determinations in the
ternary systems ethanol-diacetyl-water, ethanol-water-acetoin and ethanol-
water-meso-2,3-butanediol.

x.107* y-1074
Xethanol . . 2,3- . . 2,3-
Diacetyl | Acetoin | Butane- | Diacetyl | Acetoin | Butane-

diol diol

0.056 0.45 0.16 0.18 6.89 0.16 0.01
0.167 0.31 0.34 0.23 2.76 0.06 0.01
0.357 0.50 0.51 0.31 1.92 0.05 0.05
0.878 0.42 1.15 0.47 1.03 0.14 0.05
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the system ethanol-water-meso-2,3-butanediol the third degree
Margules’ equation with one ternary constant was used and for
the other two systems the fourth degree Margules’ equation.

System propionaldehyde(1)-ethanol(2)-water(3). The ternary
constants have the values C, = 0.50 and C, = 3.76 and the
expression for the activity coefficient is
(1) log y, = 0.09 x,2 + 1.79 x,® + x,%X,; (1.45—0.666 x;—1.94

X,Xa— 0.50 x,—3.75 x3)

System n-butyraldehyde(l)-ethanol(2)-water(3). The ternary
constants have the values C, = 1.45 and C; = —1.25 and the
expression for the activity coefficient is
(@) log y; = 0.14 x,2 + 1.23 X2 + x,%, (1.08—0.656 x,—1.94

X,X,— 1.45%,—1.25 x;)

System ethanol(1)-water(2)-n-valeraldehyde(3). The values of
the ternary constants are C; = 1.10 and C, = —1.50 and the
activity coefficient expression is
(3) log 73 = 0.20 x* + x,x, (1.48—0.656 x,—1.94 x,x;—1.10

x; + L.B0 x,)
System ethanol(1)-diacetyl(2)-water(3). The values of the
ternary constants are C; = —1.50 and C; = 2.50 and the acti-

vity coefficient expression is
(4) log y, = 0.46 X, + 1.55 x,2 + x,x, (0.783 + 0.656 x,—1.94
xX.X3 + 1.50 x;—2.50 x3)

System ethanol(1)-water(2)-acetoin(3). The value of the tern-
ary constants are C; = 0.70 and C, = 0 and the expression for
the activity coefficient is
(5) log y, = 0.16 x,2 + 0.70 x,% + x,;%, (0.44—0.656 x;—1.94

X,X,—0.70 x,)

System ethanol(1)-water(2)-meso-2,3-butanediol(3). The value
of the ternary constant is C; = —3.40 and the expression for
the activity coefficient is
(6) log p; = 0.31 x,% -} 0.44 x,% 4 x,%, (3.81—0.656 x,)

The relative volatilities calculated from the above equations
are shown in Figures 3 and 4 (full lines) as functions of the ethanol
concentration in the liquid phase.

Discussion

Among the binary systems the system n-butyraldehyde-
ethanol has such a small boiling point interval that it can be
considered to be isothermal and when the log y, x-diagrams for
the binaries were drawn it was seen that this system was very
well correlated by the third degree Margules’ equation. The
system ethanol-diacetyl with a boiling point interval of 14° is
also well correlated by the third degree van Laar equation. The
other binaries investigated have a considerable boiling point
interval. The systems propionaldehyde-ethanol (b.p. interval
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Fig. 3. The volatility of propionaldehyde (— @ —), n-butyraldehyde (—O—)

and n-valeraldehyde (— x —) relative to ethanol, as a function of the ethanol

concentration. Experimental points are according to Piha (25) and full lines
according to equations 1 —3.

30.4°) and ethanol-n-valeraldehyde (b.p. interval 24.5°) were not
very well correlated by the Margules’ equation and correlation
for the systems ethanol-acetoin and ethanol-2,3-butanediol was
not attempted but the van Laar constants were estimated from
curves drawn directly through the experimental points. The
correlation for these four isobaric systems was performed with
the test proposed by Herington (14).

Herington has derived an expression for isobaric binary systems which is
equivalent to the well-known Redlich-Kister condition (28) for isothermal

gystems, 1

f log y,/y; dx, = 0. This expression is
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Acetoin

‘—\-_}_h-—ﬂ

ot Lﬁ-—{‘“— — =
2,3-Butandiol

00 05 10

XEthanol

Fig. 4. The volatility of diacetyl (—l—), acetoin (—[]—) and 2,3-butanediol
(— A —) relative to ethanol, as a function of the ethanol concentration. IEx-
perimental points are according to Table 10, and full lines according to
equations 4—86.

1 T
AH
f log y/p, dx; = f 3.303RT (?) dx,. If the value of the left
: B
] trza

member of this equation is termed I and the arithmetic value (without ref-
) 100/I/  150/0/
erence to sign) M, the following condition should hold T < T where
1 .
0 = b.p. interval of the system and T; = minium b.p. of the system. The iso-
baric vapour-liquid equilibrium data can, according to Herington, be considered
thermodynamically correct if they fulfil this condition.

All the systems investigated fulfilled this condition, including
the two indirectly determined systems diacetyl-water and water-
n-valeraldehyde.
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A strict testing of experimental isobaric data would require
ag has been stated by Ellis and Bourne (10), that the heat of
mixing 4H, is known as a function of the composition and boil-
ing point of the mixture in question. Unfortunately, such data
are rare and therefore the above method had to be used.

The relative volatility curves show that acetoin and 2,3-
butanediol have very low volatility relative to ethanol, which
was expected because of the large boiling point differences.
The volatility of diacetyl laying between 2 and 3 except possibly
for dilute solutions is relatively unaffected by variations in the
ethanol concentration. It is thus concluded that extractive
distillation with water has little effect as far as this impurity is
concerned. The opposite is the case with the three aldehydes,
which all separate much better at low ethanol concentration.
The curve for propionaldehyde must be considered more uncer-
tain than the others because the values of the binary constants
for the system propionaldehyde-water were rather uncertain.

Nomenclature

C,, C,, C; = Ternary empirical constants of Margules’ third and
fourth degree equations for ternary systems

AH = Heat of mixing

P = Total pressure

P; = Partial pressure of component i
Py = Vapour pressure of pure liquid i

R = (3as constant
T = Temperature, °K

t = Temperature, °C

X; = Mole fraction of component i in liquid phase
Vi = Mole fraction of component i in vapour phase
Vik = Smoothed value of y;

Z; = Correction factor for real vapour phase .
i = Volatility of component i relative to j = Y%y
% = Activity coefficient of component i XY
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Floroglucinolderivat i ormbunksrotter *

Jacobus Sundman och. Aneri Penttild

Forskningslaboratorierna vid Oy Medica Ab, Helsingfors

Redan vid sekelskiftet framlade Collie ! sin s.k. acetatteori
for biosyntes av fenoliska substanser. Floroglucinolderivat in-
tager i denna en central stillning. Enligt teorin uppkommer
ur fyra dttiksyramolekyler genom »head-to-taily kondensation
en triketokarbonsyra, som genom intramolekylir C-acylering ger
acetylfloroglucinol (fig. 1).

w w N
CHg-COOH + CHy-COOH + CHy-COOH + CHy-COOH

#*
CH_,-CD—cu,,—'éo—cm-'émcm-gow
a ]

] ]

Lo

Ha,

) 0=~ C‘§=o . OHy N0
CHyCO-HC‘J\E _CHy CH-CO ‘
o OH
ACETYLFLOROGLUCINOL

Fig. 1. Collie’s teori fér uppkomsten av acetylfloroglucinol ur éttiksyra.

KETOFORM

D3 Collie emellertid icke kunde prestera nagra positiva bevis
for teorins riktighet och da det naturligtvis édr relativt litt att
vid skrivbordet bygga upp praktiskt taget vilka molekyler som
helst ur en s& enkel grundsten som dttiksyra, foll teorin snart i
glomska. Den fick emellertid ny vind i seglen genom Birchs*
och Robinsons ® undersbkningar i borjan av 50-talet. Genom att
i biosynteser anvénda dttiksyra som mérkts med radioaktivt kol
(* i fig. 1) i karboxylgruppen fick man fram substanser i vilka
radiokolet kunde lokaliseras till just de platser teorin forutsatte.

Om man utgdr fran fem &ttiksyramolekyler i stillet for de

* Foredrag hallet vid Nordiska Kemistmétet i Abo 20—24. 8. 1962.

ENOLFORM

fyra som angivits i fig. 1, erhalles en forening med 4-atomig acyl-
ked som efter hydrering av en CO-grupp i sidokeden ger butyryl-
floroglucinol (fig. 2). Till samma resultat kommer man dven om

5 CHy -COOH
HO OH
CHy-CO-CHy=CO
OH
(H)
% CHg ~COOH i OH
¢ ———> CHy-CHy-CHgC

CHy~CHy-CHCOOH i

BUTYRYLFLORO-

GLUCINOL

Fig. 2. Bildning av butyrylfloroglucinol ur enbart dttiksyra och en blandning
av attiksyra och smdrsyra.

man utgir fran tre dttiksyra- och en smorsyramolekyl. Den sist-
nimnda reaktionsviigen forefaller att vara ritt tilltalande d4 man
icke i detta fall behover férutsitta hydrering av sidokedens CO-
grupp och da man vet att butyrylcoenzym A vid sidan av acetyl-
coenzym A deltager i ett flertal enzymatiska reaktioner.

Metylering av butyrylfloroglucinol ger ett antal olika produk-
ter (fig. 3). Vid kirnmetylering uppkommer butyrylderivatet av
metylfloroglucinol, vid gemdimetylering butyrylfilicinsyra och
vid O-metylering t.ex. desaspidinol och aspidinol.

Aspidinol isolerades av Boehm vid sekelskiftet ur rtter av
ormbunken Dryopteris austriaca. Senare forskningar har givit
vid handen att substansen skulle forefinnas i alla undersokta
Dryopterisarter. Férutom aspidinol har vi vid Medica ytterligare
lyckats isolera tva enkla floroglucinolderivat namligen butyryl-
filicinsyra och desaspidinol &, Vid isoleringen anviindes emellertid
ritt drastiska metoder, sisom alkalisering och kokning med
diverse 16sningsmedel. Genom att torka och extrahera ormbunks-
rétterna vid rumstemperatur och omedelbart diarpa utfora en
papperskromatografisk analys av extraktets floroglucinolderivat
enligh en av oss tidigare utarbetad metod 7, kunde vi konstatera
att icke blott butyrylfilicinsyra och desaspidinol, utan ocksa
aspidinol, som under ett halvt sekel ansetts vara en stidse fore-
kommande bestandsdel i rétter av Dryopterisarter, var att be-
trakta som artefakter uppkomna vid isoleringen.
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HC_ CHs
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RCO
Q

BUTYRYLFILICINSYRA

Fig. 3. Bildning av butyrylfilicinsyra, butyrylmetylfloroglucinol, desaspidinol
och agpidinol genom metylering av butyrylfloroglucinol.

Som killa till nedbrytningsprodukterna butyrylfilicinsyra och
agpidinol erbjuder sig osokt ett floroglucinolderivat som vi
nyligen isolerat ur Dryopterisarter och som vi kallat para-aspi-
din 8. Vid alkalibebandling spjélkes para-aspidinet antingen vid
A och ger d& butyrylfilicinsyra eller vid B varvid aspidinol bil-

das (fig. 4).

(A) 5 G
/'PARA—ASPIDIN

!
/ \\
/

v
Hai ’:C“s - f“s
HO OH CH, OH
RCO COR
OH

BUTYRYLFILICINSYRA ABPIDINOL

Fig. 4. Uppkomst av butyrylfilicinsyra och aspidinol genom alkalisk spjéalkning
av para-aspidin.
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Ett antal substanser av denna typ dvs. substanser i vilka
butyrylfilicingyra med en metylenbrygga ér forenad med omety-
lerad eller i stdllningarna 2 resp. 4 metoxylerad butyrylfloro-
glucinol eller butyrylmetylfloroglucinol hade redan tidigare iso-
lerats ur ormbunksrétter. Poulsson ? isolerade 1895 aspidin (I),

Hs
]ij(’i ﬁQW’

ABPIDIN(T

som skiljer sig fran para-aspidin genom metoxylgruppens place-
ring. Flavaspidsyra (II), som helt saknar metoxylgrupp, isole-

gLy

FLAVASPIDSYRA(TL)

rades 1897 av Boehm °. Biichi upptickte 1957 en ny substans
som han kallade desaspidin, och angav for denna pa basen av
nedbrytningsférssk, en para-aspidinliknande struktur. Vi har
genom att syntetisera desaspidin ur butyrylfilicinsyra, desas-
pidinol och formaldehyd (fig. b) kunnat bekréfta riktigheten av

HsC CHs
HO OH CH
RCO + CH20 +
o] OH \
BUTYRYLFILICINSYRA  DESASPIDINOL ./ DESASPIDIN)

(B)
v

ASPIDINOL"™  DESASPIDINOL
Fig. 5. Syntes (A) och alkalisk nedbrytning (B och C) av desaspidin.

den angivna strukturen. Substansen dr mycket labil, den spric-
ker redan vid mild alkalibehandling vid C i fig. b, varvid den
ger upphov till artefakten desaspidinol som jag nyss nidmnt om.
Desaspidin dr ocksa en kélla till aspidinol, molekylen brister
nimligen dven delvis vid B.

En desaspidinliknande férening som har metoxylgruppen i
orto-gtillning till butyrylgruppen, kallad ortodesaspidin, har
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framstéllts syntetiskt (Penttild och Sundman ), men har at-
minstone tillsvidare icke pavisats i ormbunksrétter.

Den sista teoretiskt mojliga foreningen av ifragavarande typ
dvs. foreningar, i vilka butyrylfilicinsyra medels en metylen-
brygga dr forenad med ometylerad eller monometylerad butyryl-
floroglucinol, har vi kallat norflavaspidsyra (III). Vi har synte-

H;c CH5 ¥

HO OH H OH
RCO CHLADQCOR

0 OH
NORFLAVASPIDSYRA (IIL)

tiserat substansen, men trots att utgingsdmnena for biosynte-
sen, butyrylfilicinsyra och butyrylfloroglucinol, borde sta rikligt
till buds, har vi inte lyckats pavisa den i ormbunksrétter. For-
klaringen till detta dr mahinda den att norflavaspidsyra har en
reaktiv CH-grupp (betecknad med * i formeln) som kan antagas
vara en formanlig utgangspunkt fér en ny metylenbrygga. Om
butyrylfilicinsyra pa detta sitt anslutes till norflavaspidsyra,
erhalles en forening kallad filixsyra (IV). Filixsyra finnes i stora

0R HsC_CHs
HoY?” I OH HO | OH
CHa, x CH,; COR
OH 0

FILIXSYRA (Ii¥)

mingder i rétter av Dryopteris filix mas. Jag skall dock icke
nirmare ga in pa denna intressanta substans, d& ingenjor Pent-
tild i nésta foredrag ingdende kommer att behandla den 12,
Filixsyra forefinnes emellertid i endast obetydlig méangd i
Dryopterisarter som hor till austriaca gruppen. Ur dessa har
vi i stéllet lyckats isolera en ny substans som vi kallat trisflavas-
pidsyra 18, Vid alkalisk nedbrytning av trisflavaspidsyra erholl
vi butyrylfilicinsyra, butyrylfloroglucinol och butyrylmetyl-
floroglucinol, d& molekylviktsbestdmningen gav vid handen att
vi hidr hade att géra med en molekyl innehallande tre ringar
uppstélldes for trisflavaspidsyra nedan angivna formel (V). Rik-

HiQ__Chy OR CHs

Ho OH HO OH HO OH
RCO CHy: CH. COR

0 OH OH
TRISFLAVASPIDSYRA ()
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tigheten av denna formel har bekréftats genom syntes. Trisfla-
vaspidsyramolekylen avslutas av en butyrylmetylfloroglucinol-
enhet, varfor den icke vidare kan vixa genom nya metylen-
bryggor. Norflavaspidsyra kan ocksi tdnkas reagera med sig
gjalv s att tva norflavaspidsyramolekyler férenas med en
metylenbrygga. Vi far da en férening kallad metylenbisnorflavas-
pidsyra som innehaller fyra ringar (VI1). Vi har syntetiserat sub-

HaG_ _CHy COR COR H;C  CHs
H OH H OH HOY" ~Xxy0H HO OH
RCO CH,; CHy; | = CHy, l l COR
oH OH

METYLENBISNORFLAVASPIDSYRA( ¥T)

stansen pd vanligh sdtt genom att lata norflavaspidsyra och
formaldehyd reagera i alkalisk milj6. Papperskromatografiskt
har den kunnat pévisas i extrakt av Dryopteris austriaca, men
isoleringen i ren form aterstar dnnu.

Vi har nyligen ur ormbunksrétter isolerat tva nya substanser
som jamte floroglucinolderivat innehaller pyroner ndmligen
floropyron * (VII) och floraspyron* (VIII). Floropyronmole-

HE CH3 .
0 0.,
GG C=0 HO OH Ce’-h‘ﬁ/ ?’0 CHO OH
I}
CHF/EL'H_CHL COR Cl,,, CH—CHy COR
) 0

i g OH

FLOROPYRON (ML) FLORASPYRON (VIIT)

kylen #r uppbyggd av butyrylfilicinsyra och 6-propyl-2,3-di-
hydropyran-2,4-dion. Floraspyron innehaller samma pyronon
som floropyron, men desaspidinol i stillet for butyrylfilicinsyra.

Pyronondelen i dessa foéreningar forefaller kanske till en bor-
jan overraskande och som en fraimmande figel i ssammanhanget.
Men giar man tillbaka till Collie-Birch acetatteori, blir slakt-
skapen till floroglucinolerna klar. Enligt teorin reagerar ju fyra
dttiksyramolekyler genom »head-to-tail» kondensation si att en
triketokarbonsyra bildas. Ur denna kan pyrononen antagas upp-
komma om vi istéllet for C-acylering (fig. 1) tdnker oss enolisering
med atfoljande laktonringslutning (fig. 6).

Forklaringen till att en medicinfabrik i Finland sysselsdtter
sig med en sadan petitess som undersékning av floroglucinolderi-
vat i rétter av olika Dryopterisarter dr att vii Finland, p4 grund
av var inrotade forkarlek for att dta rom av insjofisk eller ra fisk
som sddan, uppvisar en skrdmmande hég siffra av béarare av bred
bandmask, man har ndmnt att 400.000 manniskor i Finland gér
omkring med binnikemask. Raa extrakt av Dryopterisrotter har
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4 CHy—COOH
CH3~CO0~ CH,—CO-CHy-CO-CH,-COOH

CH3- co-~ CH;,-.C = CH),‘CO"CHQ__;COOH
I Jid

S

(Hy) 2
CH3‘CD“‘ CHJ: CI/ \"(I:=0

d KE/ CHy
0

Fig. 6. Bildning av pyronon ur 4 dttiksyramolekyler.

sedan antiken anvints fér att utdriva mask, medlet &r bra men
vidlades av en praktisk oldgenhet: en del magkkurer slutar med
doden icke endast for masken utan dven for maskbédraren. Man
har redan linge vetat att den maskdrivande effekten av rot-
extrakten hanfor sig till floroglucinolderivaten. Det har emellertid
visat sig att toxiciteten av de enskilda floroglucinolderivaten icke
gar parallellt med den maskutdrivande effekten. Det framstod
alltsa som en férsta rangens uppgift att pro primo klarligga vilka
floroglucinolderivat som ingick i ormbunksrétterna och pro
secundo att préva de rena substansernas toxicitet och mask-
utdrivande effekt. Av alla substanser vi hittills undersckt har
desaspidin visat sig besitta de bista egenskaperna. For en magk-
kur beh6ver man endast 200 mg desaspidin mot ca 3 g floroglu-
cinolblandning i form av ormbunksextrakt. Omfattande kli-
niska fors6k med desaspidin har utférts. Av 2368 behandlade
magkbirare lyckades kuren med sikerhet i 6ver 90 9, av fallen,
vilket bér anses vara synnerligen tillfredsstdllande. Desaspidin
har ocksd visat sig vara ofarligt f6r patienterna. Sedan like-
medelsfirman Medica i bérjan av ar 1961 introducerade dmnet
under namnet Rosapin, har det redan anvénts i 6ver 120 000
fall utan att nagra allvarliga biverkningar rapporterats. Patien-
terna har i allménhet redan dagen efter maskkuren varit fullt
arbetsfora.

Ur en b4-arig vaktméstare fran Pielisjirvi kyrkoby i norra
Karelen har med 200 mg desaspidin utdrivits sammanlagt 330
meter mask fordelat pa 16 exemplar. Detta &r varldsrekord.

Anm. vid korrekturlésningen: Vi har numera kunnat isolera s&vil orto-
desaspidin som metylenbisnorflavaspidsyra !® i ren form ur ormbunksrétter
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Finska Kemistsamfundets verksamhet

Protokoll fért vid Finska Kemistsamfundets mote den 11
februari 1963 i Tekniska Féreningens i Finland lokal. Férhandlin-
garna leddes av ordféranden, bitr. professor Gripenberg med under-
tecknad Saris vid protokollet. Narvarande 34 medlemmar.

Ordféranden 6ppnade métet och hilsade de niirvarande vilkomna,
Arsberiittelsen for ar 1962 uppléstes och godkiindes,

Minnet av en under diret avliden medlem hedrades medels uppstigning.
Kassoren foredrog bokslutet for ar 1962.

Revisionsberittelsen upplastes.

Styrelsen och kasséren fér &r 1962 beviljades ansvarsfrihet.

§ 7. Till nya medlemmar invaldes fil.dv. Dorrit Klenberg och fil.kand.
Sirkke Hyvdrinen pa forslag av prof. Enkeist och dr. J. Lindberg.

§ 8. Dipling. Harald Nyberg holl ett féredrag om sAmmoniumnitratets
spriingtekniska egenskapers. I diskussionen deltog prof. Enkvist, dv. Forsman
och mag. Nordstrim.

§ 9. Fillie, N-F. Saris holl ett foredrag »Proteinsyntes — en rapport fran
Nordiska biokemistmétet i Képenhamn den 4—5 januari 1963». Diskussions-
inligg gjordes av dr. Gustafsson.

§ 10. Efter motet foljde samkviam,

J. Gripenberg N-E. Saris

OO O LD 0N L LoD
O U 010 =

Protokoll fort vid Finska Kemistsamfundets méte den 11 mars
1963 i Tekniska Foreningens lokael., Férhandlingarna leddes av
ordféranden, bitr. prof. Gripenberg med undertecknad Saris vid
protokollet. Nérvarande 44 personer.

§ 1. Ordféranden forklarade mdétet &ppnat och hiilsade sirskilt den av
Centralradet for Finlands Kemister inbjudna féredragshéllaren, dr Rudolf
Morf frin Basel, viillkommen,

§ 2. Avendet om bildandet av en Férlagsfond fér Acta Chemica Scandina.-
vica bordlades.

§ 3. Dr R. Morf holl ett féredrag »Intornational Co-operation in Science,
IUPAC in particulars belyst med talrika planscher och ljusbilder.

§ 4. Dr R. Morf holl ett andra foredrag »Synthesis and Labeling of Carotene
and Carotenoidss, vars manuskript sammanstiillts av dr Otte Isler och dr P.
Schudel.

§ 5. Motet avslutades med samkvim,

J. Gripenberg N-E. Saris

Protokoll fort vid Finska Kemistsamfundets méte i Tekniska
Foreningens lokal méndagen den 22 april 1963. kl. 19. Nir-
varande 22 medlemmar. Ordet leddes av bitr. prof. J. Gripenberg
med lie, Saris vid protokollet.

§ 1. Ordféranden hilsade de nirvarande vilkomma.

§ 3. Centralridets f6r Finlands Kemister bokslut fér ar 1962 godkiindes.

§ 3. Métet godkiinde on Svenskommelse med Suomalaisten Kemistien geura,
om bildandet av en komitté fér handliggandet av Forlagsféreningens Acte
Chemice Scandinavica ekonomi.

§ 4. Motet beslot fororda en uppflyttning av Finland i en hégre klass i
IUPAC.

— 2b —

§ 5. Till ny medlem invaldes dipl.ing. Holger T'rygy, foreslagen av apotekaren
Carl-Qustaf Holmstrém och docent Gustaf-Adolf Holmberg. .

§ 6. Docent Ulla Hamberg holl ett foredrag: »Biologiskt aktiva polypep-
tider ur blodplasma». P& féredraget foljde en livlig diskussion.

§ 7. Motet foljdes av samkviim, vid vilket prof. Enkvist kaserade om »Atomer-
na, Platon och tyrannen Dionysos».

J. Qripenberg Nils-Brik Saris

Docent Ulla Hamberg: Biologiskt aktiva polypeptider ur blodplasma (referat).

Foredraget inleddes med en presentation av en grupp biologiskt a-kti.va. poly-
peptider, vars aminosyror helt eller delvis férekommer i samma ordningsfsljd
som i den aktiva kidrnan i hormoner sésom insulin, ACTH, intermedin m.fl.
Isoleringen och syntesen av neurohypofyshormonerna oxytocin och vasopressin
har varit skolbildande inom detta forskningsomrade. Dessa resultat uppnaddes
av biokemisten, prof. Vincent du Vigneaud och medarbetare i Cornell University
Medical School. Var landsmans, prof. Robert Tigerstedts, namn #r ocksa for-
knippet med detta forskningsgebits historia. Han upptickte tillsammans med
Bergman vid Karolingka Institutet reninet redan ar 1898. ) ) o

De tre isolerade och syntetiserade hormonpeptiderna angiotensin, brady}nmn
och kallidin, vilka kan spjilkas ur blodplasma, behandlades mera deta.l:]era.t.
De utévar en intensiv biologisk aktivitet redan i mycket smé koncentratlooner,
négra tusendedels mikrogram per milliliter. De verkar sa,mma,ndra,gs:l}de pé den
glatta muskulaturen, paverkar blodtrycket, Skar kapillirpermeabiliteten och
astadkornmer smartreaktioner. De bildas ur vissa globuliner i plasma genom
en proteolytisk process. Docent Hamberg redogjorde for nyare teorier rérande
bradykininets frigivningsmekanism i relation till bIOfie.ts koa,gu}a,tlonsmeka,nls-
mer och fibrinolytiska aktivitet. Ocksé struktur-aktivitetsrelationer behandla-
des ingéende. )

Bradykininet upptécktes av en slump av prof. Rocha e Silve och medarbe-
tare i Brasilien vid en undersékning av ormgiftets Bothrops jararacas
farmakologiska egenskaper. Efter att ha studerat peptidisoleringsproblem hos
prof. Page i Cleveland, Ohio, undersskte foredragshallaren ormgiftets bradyki-
nin utlésande faktor hos prof. Rocha e Silva. Foredraget avslutades med vis-
ning av bilder fran den ormfarm, dir det undersokta giftet tappades.

Protokoll fort vid Finska Kemistsamfundets mdte tisdagen den
22 oktober 1963 kl. 19 i Tekniska Foreningens lokal. Ordet leddes
av ordféranden, bitr. professor J. Gripenberg med sekreteraren
N-E. Saris vid protokollet. Narvarande 21 medlemmar.

§ 1. Ordféranden hilsade de ndrvarande vilkomna. . )

§ 2. Centralradets for Finlands Kemister budgetférslag for ar 1964 godkén-
des.

§ 3. FiLdr Orn Wahlroos héll ett foredrag om jur}isat.ionsdetaktorar i gaskro-
matografin, Foredraget foljdes av en livlig diskussion. .

§ 4. Fil.dr Veli Kauppinen holl ett féredrag »Raudan puutt.een‘vmkut.ukaeat-a
hiivan kasvuuns Féredraghillaven redgjorde for sina undersékningar dver hur
tidigare tillvixtkinetiska formler kunde tillimpas pa sats-(batch), respek-
tive kontinuerlig odling av jést med tillgingen ps jarn som begrénsande faktor.

§ 5. Efter métet foljde samkvim.

J. Gripenberg N.-H. Saris
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Fi.dr Orn Wahlroos: Jonisationsdetekiorer i gaskromatografin (referat).

Efter en versikt av de vanligaste gasdetektorerna, dvs, instrument som ger
en elektrisk signal, proportionell mot koncentrationen av olika gaser eller Angor
beskrev fofad!'agshﬁllaren konstruktion och verkningssiitt hos detektorer som
bygger pa jonisering av den dnga som skall upptiickas. Joniseringen dstadkoms
med elektroner som produceras termiskt eller genom olika slag av stralning.
Lgdmlu.lgarna. separeras i ett olektrisk filt och den uppkomna strémmen miites
Viisentliga [6r hog kiinslighet dr lag basstrém och hog jonisa\t.ionuel'faktiviwﬁ'
Niirmast detta mil kommer engelsmannen Lovelocks argon-betastrale-detekto-
ver, diir jonisationen sker vin exciterade, oladdade ddelgasatomer, och austra-
]lf"ﬂ&&l}‘l‘la McWilliams och Dewars flamjonisationsdeteltor. Det stérsta propor-
t!Ol‘l&lltﬂt&sOfT}rﬁd(}tv finns hos den genare, sanit hos den mindre kiinsliga jonisa-
tlonstviirsnittsdetektorn. Dessa instrument anviinds for analys inom industri
forskning och medicin. ’

Protokoll fért vid ordinarie métet mandagen den 11 november
1963 klZ, 191 Teknigke Féreningens i Finland lokal. Ordet leddes
av ordfSranden bitr. prof. J. Gripenberg med fil.dr N.-E. Saris
vid protokollet. Narvarande 22 medlemmar.

§ 1. Ordfséranden hilsade de nirvarande vilkomna.

§2 Puf:cmt Henrik Wallgren holl ett fovedrag om iBlektrolytimnesomaiits-
ningen i hjirnviivnad in wiros, Tt flertal dislkussionsinligg gjordes,

§ 8. Docent Odd Wager hill ett foredrag om sAutoimmuna reaktionsmekanis-
mery. En livlig diskussion féljde.

§ 4. Efter métet foljde samkvim.

J. Qripenberg N.-E. Saris

=2 2l =

Beriittelse dver Centralradets for Finlands Kemister
verksamhet ar 1963

Ar 1963 var Contralradets 25. verksamhetsdr. Under aret hélls Centralradets
ars- och organisationsméte den 11.2.1963 samt ett mte den 13.5.1963. Arbets-
utskottet har dessutom hallit tre méten, 26.3.1963, 16.4.1963 och 28.10.1963.
Vid arbetsutskottets moten har utlindska féredragshidllares besdk och andra
aktuella fragor forbaretts.

P4 grund av Centralridets nya stadgar avslutas rikenskaps- och verksamhets-
éret redan den 31.10.1963.

Centralradets sammansittning &r 1963 var féljande:

Ordférande docent L. Jdnnes, SKS
Viceordférande prof. T. Enkvist, FKS
dipl.ing. H. Eerola, STS

bitr.prof. J. Gripenberg, FKS

dipl.ing. I. Jaatinen, TFiF

dipling. P. Jotuni, STS

doc. P. Kajanne, STS

prof. 4. Merctoja, SKS

prof. R. Ndsdnen, SKS

doe. O. Perilid, SKS

prof. P. Purokoski, SKS

dipl.ing. H. Schmids, TFiF

samt sekreterare tekn.dr J. Larinkari, SKS

Centralridets kassér har varit filmag., M. Martti och revisover fil.mag.
1. J. Savolainen (suppleant prof, K. Stahlbery), fil.dr. W. Forsman (suppleant
tekn.dr. . Silén), dipl.ing. B. Helle (suppleant dipl.ing. %. Lehtinen) och dipl.-
ing. H. Nyberg (suppleant dipling. R. Peiviainen).

Kallad av Centralridet héll de, R. Morf tvi féredrag i Helsingfors 10—12.3.
1963 aver sCooperation in Scienee-IUPAC in Particulam och »Synthezes and
Labelling of Carotenes and Carotenoidss. Degsutom hade prof. G. V. Schoul:
och prof. ¢. Ourison inbjudits som foredragshallare, men vardera inhiberade
sin resa till Finland, Diirernot kommer laborator Hedén att hilla ett féredrag
om bioteknik i bérjan av december.

Nordiska Kemistridets mote hélls i Stockholm den 30.5.1963. Centralradet
representerades av doc. L. Jdnnes och prof. T'. Enkvist.

TUPAC-konferensen ordnades 5§—9.7.1963 i London. Centralradet represente-
rades av prof. 4. Sundgrén och tekn.dr. J. Larinkars.

Finland har i Acta Chemica Scandinavicas ekonomiska rad representerats
av direktor, fil.mag., Finar A. 0, Nordenswan med teln.dr, J. Larinkari som
suppleant. I den nationella specinlkommittén for havsforskning har doc. Jorme
K. Miettinen varit kemistmedlem rekommendorat av Centralridet.

Centralrddet representerades vid organiska kemins dagar i Lund av prof.
@G. A. Holmberg och prof. Pekka Hirsjdrud.

Under verksamhetsavet dverflyttades Centralradet i TUPAC fran medlems-
kategori C #ill B,

Centralradet har bland sina medlemmar utsett ett arbetsutskott for att skita
om inbjudande av foredragshillare och arrangemangen vid féredragstillfillena.
Arbetsutskottet har bestitt av herrar Jédnnes, Enkeist, Jaatinen, Kajanne,
Purokoski och Larinkari.

Centralridet erhéll fér sin verksamhet under &r 1963 av Undervisnings-
ministeriet 6 700 mk. Utgifterna under dr 1963 var 6 817,66 mk med ett under-
skott av 105,89 mk. Kapitalkontots slutsumma var 3 929,05 mk.

Helsingfors den 8 november 1963.

L. Jdnnes Terje Enkuvist

Soa——— o e e S e Y




= — — mm————

— 98 —

Notiser — Uutisia

Ny Iva-publikation om luftfororeningar

Den 12—13 mars 1963 anordnade Ingenidrsvetenskapsakademien i sam-
arbete med Kommittén for bekimpande av luftféroreningar i Sverige en kon-
ferens om industriella luftféroreningar.

Vid konferensen hélls ett 20-tal foredrag av representanter for forskning och
industri. Foredragen och liigre diskussionsinligg finns nu publicerade som IVA
meddelande nr 137 sIndustriella laftféroreningars, 1963, 127 sid. Pris 25 kr.

Féredragen grupperar sig kring vissa huvudtema sasom allmiinna luftférore-
ningsproblem, industriens luftférorening, apparatteknik, analysmetoder och
korrosion,

Séledes finnes i den forsta gruppen professor Brohults redogorelss for forsk-
ningsbehov och forskningsorganisation, inrikesminister Johanssons redogirelse
for hiilsovirdsfrigorna och professor Forssmans for den hygieniska botydelsen
av industriella luftféroreningar. Dir finns ocksa féredragen om luftférorenings-
kommitténs bakgrund och milsittning och dess planerade verkssmbet av lands-
hévding Wagnsson och docent Wedin, samt professor Bolins féredrag om atmos-
fiiren och luftféroreningarna.

I den industriella gruppen redogér direktér Iveroth allmiént for industri-
synpunkter och professor Stelling fér den kemiska industriens problem. Overing.
Troell och professor Stockman ger synpunkter pd cementindustriens resp.
cellulosaindustriens speciella férhdllanden.

Den apparattekniska sidan belyses av professor Rasmusson, ingenjér Mansson
och direktér Lanne. Hit kan ocksd rdknas skorstensfejarmastare Hedwalls
foredrag om skorstenshygien.

De viktigaste analysmetoderna redovisas av professor Brosset, och professor
Westermarcks féredrag om ndgra aktuella problem rérande luftburna joner
behandlar ocksié miitmetodiken pd omradet.

Luftféroreningarnas inverkan pa korrosion och korrosionsskydd beskrives
av docent. Mattsson och professor Réanby.

John Dalton-mite i Manchester

I septemher 1966 har tva arhundraden forflutit sedan /ohn Daltons fédelse.
I anledning av dette anordnas ett minnesprogram i Manchester, dir Dalton
levde och arbetade stérsta delen av sitt liv.

Tillfallet ordnas av Royal Society, Manchester Literary and Philosophical
Society, Chemical Society, Royal Institute of Chemistry och Society of Chemical
Industry under medverkan av British Society for the History of Seience och
Seience Museam. De praktiska arrangemangen handhas av Manchester Literary
and Philosophieal Society.

Programmet, som &nnu inte &r slutgiltigh, kommer antagligen att forsiggd
under den tredje vecken i september 1966 och bestar av en konferens fér veten-
skapernas historia och en serie méten av mera allmént intresse. En utstillning
kommer #ven att anordnas i detta sammenhang.

pletteko

VASYMYKSEEN

Te tarvitsette Voimaa — Tarmoa
—- Sisua. RaMaVit on vyleisesti
vahvistava, hyvdnmakuinen |43
ke, joka kohentamalla kuntoanne
lisda vastustuskykydnne mm. vi-
lustumistauteja vastaan.

,{{i{’a RaMaVit auttaa, jos Teita vaivaa.

191 — lievd anemia — ruokahalun
tede ja terveys  PWVie — vdsymys ja heikkous
’ — liikarasitus

VESYMYSTE VASTAAN JA SAIRAUDEN JALKEEN

RaMaVit

Ravtaa Maksaa Vitamiineja




Beckman pH-matare
modell 76

@ noggrannhet £ 0.02 pH

@ avldsnirg 0.003 pH, genom
att 2 pH-enheter kan utbre-
das &ver hela skalan

® reproducerbarhet £ 0.003
pH

® ndtansluten

@ elektroder for mdétning av
syre

Detta instrument dr ett nytt tillskott till Beckmans pH-program, som dven
omfattar batteridrivna médtare (N1 och N2), laboratoriemétare (H2 och
Zeromatic), industrimdtare (modell J) samt ett stort urval elekiroder och
tillbehér,

G.W.BERG & Co

Helsingfors — Fabiansgatan 14 — Tel. 11541

Helsingfors 1964, Frenckellska Tryckeri Aktiebolaget




