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Studies of Dehydrohalogenation Catalysts for
the Manufacture of Vinylchloride from

1,2-Dichloroethane

Terje Enkvist
Helsingfors University, Chemical Institute, Helsingfors

Summary

As introduction a survey is given of the literature concerning catalysts
for the fission of 1,2-dichloroethane to vinyl chloride and hydrogen chloride.

Introductive experiments, where only the formation of hydrogen chloride
was determined, showecd that among others the following substances catalyze
the dehydrohalogenation of 1,2-dichloroethane: I'e-tube at > 500°, CaCl, at
500°, V,0;, blue silica gel, bleaching earths Terrana, Fulmont, Tonsil AC,
Surrey Powder, Nolek NZ at 340° phosphotungstic acid at 340 and 255°%
gilica gel impregnated with the following substances: FeCl,, MnSO,, AICI,,
Cry(80,)s, CdSO,, Th(SO,),, ThCly, Zr(SO4),, TiO, TiSO, H,TIC,; VSO,
CoCly, ZnCl, and ZnSO, at 255°.

At experiments, where eventually formed vinyl chloride was isolated in a
cold trap, it was found that practically no vinyl chloride was formed with zinc
salts on silicagel or with Terrana bleaching earth catalyst. The zine salts {or-
med only small amounts of gaseous products, but tho bleaching earth "lerraz.a
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at 300 or 310° gave considerable amounts of ethylene, about one mole for four
or five moles of HCI (compare (1)). No acetylene or chlorine could be detected.

Experiments with active carbon catalysts gave yields of up to 99.5 mole %
of H(C1 and 88 mole 9, of vinyl ehloride at about 300°. Also here some ethylene
was formed, but only in amounts less than one mole %,. About 2—5 mole %,
of substance, calculated as vinyl chloride, are deposited on the catalyst. Only
a slight fouling of the catalyst could, however, be observed. Impregnation of
the carbon with barium chloride gives only a slight increase of the once through
yields of vinyl chloride and hydrogen chloride.

Farlier investigations

Vinyl chloride, the important starting material for vinyl
plastics, is manufactured by addition of hydrogen chloride to
acetylene (reaction I), or by dehydrohalogenation of 1,2-dichlo-
roethane (ethylene dichloride) (reaction II). Other preparative

C,H, + HCl = CH,:CHCI (I)) C,H,Cl, = CH,:CHCI + HCI (IT)

methods proposed are the substituting chlorination of ethylene
(reaction III)® or of ethane?, oxidation of ethyl chloride
by air with copper oxide catalyst (reaction IV)4%, or conver
sion of a mixture of 1,l-dichloroethane and ethylene with
a calcium sulfate catalyst at 260° °.

G,H, + Cl, = CH,:CHCI + HCI (1)
0, H,Cl -+ 0 = C,H,Cl + H,0 Iv

A ferric chloride catalyst on carriers such as Fullers earth,
silica gel or pumice has been used for the chlorination of ethylene
to vinyl chloride ©. '

Reaction I has been much studied 7. It is usually carried out
with the aid of mercury containing catalysts, frequently mercu-
ric chloride. The use of mercury salts for this purpose has been
Imown at least since 1914 8. Carbon is usually used as catalyst
carrier, but also pumice, silica gel, polymethyl acrylamide,
polymers of perlon or nylon type, and a polyamine ion exchange
resin have been recommended for this purpose ®. The suitable
temperature is between 100 and 250°C %3 but it has been stated
that it should be possible to use temperatures lower than 100°
with mercuric chloride or ecadmium chloride catalysts ', or with
liquid copper containing catalysts 2.

Other catalysts used at reaction I are HgCl, together with
CaCl, and BaCl, on charcoal or silica gel as carrier **, HgCl, -+
Al(OH), 1, HgCly on Al,0, *®, heavy metal fluorides or fluosili-
cates, e.g. HgF, or zine fluosilicate on active carbon %, chlorovi-
nyl mercurie chloride and the corresponding bis compound 7,
arsene halovinyl compounds *#, nitriles such as CH,CN,C;H;CN
ete. in ether or benzene ', HgCl, on active carbon suspended
in paraffin oil, C,HCl; or other diluent 2°, HgCl, 4 titan or
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thorium oxide 2, HgCl, 4+ ThCl, on active carbon 2, a complex
salt of mercury and cerium halides®, mercury vanadate®!, mer-
cury vapor, HgCl1%, gold halides on charcoal®, mercury and copper
halides on active carbon, silica gel or pumice??, FeCl, and HgCl,
suspended in an inert solvent 28, Hg,(PO,), or Hgy(As,)s on
carbon activated with phosphorie, sulfuric or perchloric acid (Fe
and Zn in the catalyst form high boiling byproducts) 2, copper
salts on charcoal ® or in water solution #. With copper salts as
catalysts vinyl chloride is formed in strongly acidie, but vinyl
acetylene in neutral solution * (compare) .

Passing the gas mixture over NiCl, ?5,% or a mixture of kiesel-
guhr, FeCly, HgCl,, CuCl, and H,0 37 before it comes into contact
with the Hg-catalyst, or saturating the gas with water vapor 38
is said to be of advantage. The use of superpressure (3 athm. 36),
or a fluidized HgCl,-charcoal catalyst 37, or of ammonium chlo-
ride instead of hydrogen chloride % has been proposed. A HgCl,
on alumina-catalyst is claimed to give conversions of acetylene
to vinyl chloride of 96—98 mole 9, originally, 13 9 only after
poisoning with hydrogen sulfide at 80°, and 98 9, again after
treating the poisoned material for 1 hour with chlorine at 100°
and then for another hour with hydrogen chloride to desorb
chlorine . In some cases the addition of water to acetylene
giving acetaldehyde is obviously a complicating reaction %,

The dehydrohalogenation of 1,2-dichloro ethane is carried out
industrially on a small scale by treating this chlorine compound
with sodium hydroxide (reaction V) 39, or with calcium hydroxide
under about 8—12 athm. pressure 4. Presence of substances with
alcoholic or phenolic 4° hydroxyl

C,H,Cl, + NaOH = C,H,Cl -+ NaCl + H,0 (V)

groups, for instance methanol %, ethanol 47,48, butanol, amyl
alcohol, cyclohexanol ¥, polyhydric alcohols %, tetraethylene
glycol #, ethylene glycol or its monoethers *? seems to be of
advantage at this reaction. The use of sodium carbonate 58 or
of quaternary ammonium bases R,NOH ** instead of sodium
hydroxide has been proposed.

A fission of dichloroethane to vinyl chloride and hydrogen
chloride according to (IT) would be more advantageous than react-
ion, V, as free hydrogen chloride is more valuable than sodium
chloride, among other things because it can be utilized for react-
cion I. Several inventors have in fact devised processes combin-
ing reactions I and II. In some of these processes both reactions
are carried out simultaneously in one step, in others reactions
I and II go on separately in different parts of the apparature
and usually with different catalysts 35-%°. Ags catalysts for a
simultaneous reaction according to (I) and (II) charcoal impreg-
nated with BaCly, SnCl,, FeCl,, HgCl or ZnCl, ® or also with
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BiCl,, HgCl,, and CdCl, 2, with BaCl, and HgCl, % or HgCl
and KCl 4 have been recommended.

In a country like Finland, where dichloroethare can be made
easily from alcohol obtained in the sulfite cellulose industry
the fission of dichloroethane according to reaction II must
obviously be the fundamental reaction in the manufacture of
vinyl chloride.

According to literature it is usually carried out by simple
cracking, leading dichloroethane vapors through heated empty
tubes 57,68,66-68 op {ubes filled with chamotte %, alumina 7,
pumice ™ or, preferably, smooth surfaced pebble gravel 2 at
about 400—675° or according to an early work ™, even 800—
1000°C. The use of a fluidized bed of fine sand at 510—600° ™
or of fluidized bauxite at 350° 7 has been proposed, and also
ceramic packing or sand heated by reacting hydrogen with
chlorine .

The once through yield is said to be 70 mole %, which can
be increased. to 97—98° by recycling ”. The high temperatures
used present some technical and heat economical disadvantages.
In addition, it is stated "8, that the pyrolysis of 1,2-dichloroeth-
ane, if carried out at temperatures above 540° gives on frac-
tionation a vinyl chloride which has a very low rate of poly-
merization, probably owing to the formation of byproducts
impeding the polymerization. One of them is believed to be
vinylacetylene, CHy:CH.C:CH,B.P. + 3°, which, however, can
be removed by careful fractionation. According to ™, the imped-
ing byproducts can be removed by treating the vinyl chloride
with conc. sulfuric acid or with chlorine. The use of catalysts
which would make it possible to carry out the reaction at lower
temperatures, wounld obviously be of interest. Investigations of
catalysts for this purpose have in fact been carried out, for
instance using active carbon as catalyst at 230-—250°%, at
326—350° 81,82 at 340—500° %8, at 435—500°%, or 480—520° 7,
carbon impregnated with BaCl, or CuCl, %, or with BaCl, and
HgCl, %, a quartz tube packed alternately with glass rings and
active carbon #, fluidized carbon catalyst containing HgCl, 88,
reduced Cu or Fe on fire brick 89, CCl, *°, C1,Br,S0,Cl,, oxygen
or air at 300—345°%. The use of glowing platinum wire in a
ketene lamp %2 or liquid phase dehydrokhalogenation with an
immersed heating element of 800-—1 100° % has also been propo-
sed. Anhydrous aluminium chloride splits off one mole of hydro-
gen chloride from 1,2-dichloroethane already at 45—55°, but the
vinyl chloride formed is immediately polymerized *'. A 80—85°
the reaction involves a loss of two molecules of hydrogen chloride,
vielding acetylene %5.

The dehydrogalohenation of 1,2-dichloroethane is said to pro-
eeed according to the following chain mechanism %, (compare *7):
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C,H,Cl, > C,H,CI* + Clx
Cl* + C,H,Cl, - C,H,Cl* + HCl
C,H,Clyx > C,H,Cl + CI
Cl* + CH,Cl1* - C,H,Cl + HCl

As complicating reactions, which can decrease the yield of
vinyl chloride, the following are reported:

C,H,Cl + HCl = CH,CHCI, (V) %
CoH,Cl = C,H, + HCL (VI 57,986,677,

The reverse reaction to (VI), the formation of vinyl chloride
from ethylidene chloride and perhaps also from other chloroeth-
anes, is said to be catalyzed by ferric chloride .

Combinations of the reactions IT and V have been proposed,
using Cl, Br or oxygen as catalysts at 360 57.87. Further,1®
combines reaction II with the addition of chlorine to ethylene
in the same reaction chamber. By combining the endothermic
dehydrohalogenation reaction with the exothermic halogenation
the reaction is effected at 300—400°, the decomposition of 1,2-
dichloro ethane being catalyzed by the chlorine atoms or
other active radicals, as oxygen, which is added by aeration of
the dichloroethane. The yield of vinyl chloride is claimed to
be 83—87 % 192, combines dehydrohalogenation of acetylene
tetrachloride with addition of hydrogen chloride to acetylene,
obtaining vinyl chloride and trichloro ethylene. Active carbon
impregnated with BaCly, BiCl,, FeCly, CdCl,, HgCl, or ZnCl, is
used as catalyst and the reaction temperature is about 250°.

Own investigations

Experiments with vapors catalysts, i. a. zinc salts and bleaching
earths.

The purpose of the present work was to study the use of
catalysts at the dehydrohalogenation of 1,2-dichloroethane.

The usual technique at earlier experiments for the same pur-
pose seems to have been to lead dichloroethane vapor over the
heated catalyst, absorb the gaseous reaction products in water
and, titrate the hydrogen chloride formed. Doraswany and Pay 8
are of opinion that such a procedure gives a fairly true measure
of the formation of vinyl chloride, as only insignificant amounts
of byproducts are formed, of which they name acetylene only.
According to Barton et al., the formation of acetylene from!?
1,2-dichloroethane in empty tubes should be negligible at tem-
peratures up to 485°. Therefore, the technique referred to was
at first employed also at the present work. The first experi-
ments were carried out using the simple apparatus shown in
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fig. 1. Usually, one ml of dichloroethane was introduced with
a speed of about one drop in 5 seconds in the Claisen flask C,
where it was vaporized. The vapors passed with a current of
nitrogen of about 2 bubbles per second through the tube U
containing the catalyst, usually 7 g, and granulated and sieved
to the dimension 1-—5 mm. The hydrogen chloride formed was
absorbed in water in the scrubbing bottle W, where it was titra-
ted after the experiment with 0.1 N NaOH, with methyl orange
as indicator.

The results of a number of experiments with this procedure
carried out by Mrs Maja Vahtila and Mr Osmo Nissild are related
in the tables 1—7 and the lists of experiments with less active
substances connected to these tables. These show that several
simple substances are strong catalysts for the splitting off of
hydrogen chloride from dichloroethane, among these phospho-
tungstic acid, earlier known as a decarboxylation catalyst for
resin acids %, and further bleaching earths such as Terrana
extra, Fulmont and Tonsil AC. Blue silica gel for drying purposes
was found to catalyze rather feebly, but, however, considerably
stronger than a colorless silica gel. As the color of blue silica
gel seems to be due to impregnation with cobalt salts, this led

I'ig. 1. Apparatus for preliminary dehydrohalogenation of 1 ml dichloroethane.
Fig. 2. Apparatus for dehydrohalogenation of about 25—100 g dichloroethane,
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Table 1. Experiments with 1 ml = 12.7 millimoles of Cy,H,Cly at about 500°
wn straight tubes,

Exp. Tube 8 Developed HCI,
Nf material Catalyst t°C millimoles
1 Iron — > 500°1 13.8
2 Glass — ca 500° 0.89
3 » —_ 340° 0.03
4 » CaCl, ca 500° 7.87
5 » CaCl, ca 340° 0.12
1 Red hot.

Tabe 2. Baperiments with 141 ml CyH Oy at 340°. U-tube of glass of diameter
13 mm, fig. 1. Catalyst 1—5 mm pellets, layer 70 mm long.

Exp. Catalyst Developed HCI, Remarks

millimoles
I II

20 V04 9.67 7.15

Bleching Earths:

27  Terrana 12,351 2.71 Darkened

28  Fulmont 9.20 7.23 »

29  Tonsil AC 8.57 3.23 » cat. without

C,H,Cl,: 0.35

30  Surrey Powder 3.79 5.53 »

31 Nohek NZ 2.30 —

32  Silicagel (blue) 9.26 4.26

33  Magnesol 0.86 2.07

1 At 300°, with 2 g of catalyst, 1.43.

1 ml of C,H,Cl, gave 0.1—1 millimoles of HCl at 340° with the following
eatalysts: CaCly 0.12, porcelain splittings 0.11, Fe-powder practic. 0.20, AlL,O,
0.13, BaCl, 0.11, ZnCl, 0.15 (cat. only 0.03).

Less than 0.1 millimoles HCl gave at 340°C: Cu-netting, pure Fe-powder,
Ba0, P,0;, celite (kieselguhr), magnesol.

Table 3. Eaxperiments with bleaching carth Tonsil AC or gas adsorption Carbon
(Merck ) and 1 ml of C,H Cl, at various temperatures. App. and cat. as in table 2,

Exp. Catalyst °C Millimoles Remarks
No HCI1
8 Tonsil AC 200 0.02 White
9 » » 224 0.08 »
10 » » 235 0.08 Grey
11 » » 266 0.38 Dark grey
12 ® » 286 0.73 Dark
13 » » 340 8.67 Black
112 Active C 340 4,511
(Merck)
113 » 280 0.25
114 » 256 0.05

Dowex cation exchanger gave no HCI at 100° or even at 255°.

1 With a 2nd portion of 1.0 ml C,H,Cl;: 5.30.




Table 4. Experiments with 1 4 1 ml of C,H,Cl, at 285°C.
App. and catalyst as reported in table 2.

Exp. Catalyst Millimoles HCI Remarks
No  Carrier Added sbst. I II
41  Terrana —- 0.80 0.65 Darkened
51 Phosphotungstic acid,
) 1%  1.38 0.81
52 » ° , 109,  1.64 1.36
53 » " , 509%  3.33 0.79
54  Active C " , 109%  0.45 0.47

Restricted amounts of HCl gave at 285°C the following catalysts: Fulmont
0.57 4 0.41, Tonsil AC 0.73 + 0.24, Nobek NZ 0.17, phosphotungstic acid
0.90 + 0.55.

Amounts of HCL < 0.1 millimole gave at 285°: CoO, P,0;, V40, kaoline, phos-
phomolybdic acid, HPO,, MoO,;, CrO,.

Table 5. Experiments with silica gel and some additional substances at 255°C
with 1 or 1+ 1 ml of C,H,Cl,.
App. and catelysts as in table 2, Amount of catalyst 7.0 g at all experiments

designed N.

Exp. Carrier Added sbst. millimoles HCl Catalyst Remarks

No I IIt only
89  Silica gel, colorless - 0.03 -
88 ] » blue - 0.28 0.33
62 t v 10 % TFeCl, 2.18 2.08 0.22
63 ] » colorless —— 1.27 1.73 0.02
64 b » v —r— 0.93 0.83 0.92
20 N o # o 10 9% FeSO, 0.85 - —  Darkened
22 N » " » 10 % MnSO, 1.58 - - »
14 N =» » blue 10 9% KAISO,* 0.66 — 0.05 »
26 N » oo 10 9, AlCl, 4.14 — 2.00 »
16 N v 10 %, Crp (SO4); 1.49 — 0.22 »
16 N » o @ 10 % KCr(80,), 0.62 — 0.09 »
23N o v 10 9, CdSO, 3.78 — . »
BN = » » 10 9% Th(SO,), 1.02 — 0.09 »
34 N » b 10 9% ThCl, 1.03 — 0.67 »
36 N » P 10 % Zr({80,),; 1.16 — 0.08 »
38N =@ [ * 10 9, TiO, 1.31 — — »
39N B 10 % TiSO, 1.33 — 0.03 »
40N » oo 10 9% H,TiO, * 1.33 - — »
41N » @ 10 9, VSO, 1.14 = = >

1 A dash in this column means that no experiment was carried out.
2 An experiment with Al;(SO,); gave the result that the catalyst sublimed.
3 In this case only 5 g of catalyst was used.

— 53—

Table 6. Ewxperiments with phosphotungstic acid at 2565°C. 1+1 ml C,H,Cl,.
App. a8 in table 2. Phosphotungstic acid designed in the table as PW-acid.

:Ell\;:)p . Carrier Added sbst. Ilﬁ)li:s HCl Remarks
I II
91 —  PW-acid pro anal. 1.114 0.76
95 - » » » 0911 0.35
92 —  Same, after standing
22 days 0.37 -
93 —  Same, calcined 0.02 -
94 — » practical 0.09 —
96 —  PW-acid, fresh prep. 0.42 0.18
98 —_ » + HCI cone. 0.38 0.15
99 — » + 29, phospho-
molybdic acid 0.24 0.33
100 —  PW-acid + HNO; conc. 0.40 0.34
84  Terrana — 0.28 0.28
103 » 1 9% PW-acid pro anal. 0.38 0.39 Darkened
104 » 10 » » » » 0.569 0.46 »
105 » 50 » » » » 2.63 1.562 »
106 » 50 » » + phospho-
molybdic acid 2 2.32 1.09 »
107  Silica gel, blue 50 » PW-acid pro anal. 2.78 1.05 »
108  Silicic acid 2 50 » » » » 0.47 0.23
109  Celite (kieselguhr) 10 » » » » 0.02 —
111  China splits 10 » » » » 0.05 —
110 V,04 50 » » » » 0.71 0.45

1 Another preparate than that used at exp. 91.

2 2 9% of PMo-acid in PW-acid, as in exp. 99.

3 Prepared from Na,SiOg-solution with HCL.

4 PW-acid at 200°C gave 0.02 millimoles of HCL

to the investigation of silica gel impregnated with various salts
by adding the salt in alcoholic or water solution to the silica
gel and then evaporating the mixture to dryness on a water
bath. It was soon found out that a considerable number of
substances, among these CoCly, FeCl, and especially ZnCly or
ZnS0O,, when impregnated on silica gel as carrier gave catalysts,
splitting off hydrogen chloride from dichloroethane very strongly.

Experiments with larger amounts of dichloroethane were
carried out with the apparatus shown m fig. 2. The reaction
was accomplished in a slow current of nitrogen in the gas heated
catalyst tube CT of Pyrex glass, length 750, inner cross section
20 mm. The length of the catalyst layer was 170-—200 mm. The
unreacted dichloroethane was condensed in the vertical reflux
condenser R and recycled to the tubulated flask T, where it
was vaporized in an oil bath kept at about 120—150°. A curient
of nitrogen was led through the apparatus at the beginning and
at the end of the experiment (before and after the hoiling of
dichloroethane). The hydrogen chloride formed was dissolved




— e — — ————— PR — e e . . . a2

— 54— — 55 —
Table 7. Ewxperiments with silica gel and various concentrations of CoCly and fe meSede g .m st 23
ZnS0, at 255°. 141 ml C,H,ClL,. App. and catalysts as in table 2. P NS W HID | =B I~ e & oA
2 2 Sl CRFmD | DD~ ° . @ : &
Hmm AR SRE | ma S 2
Milli- . CocSe oo s 4 Ozm
WN e el Ny moles HCl Catalyst Remarks 2 & T . A
op. Carrier shst. o3 2 5 -
I I1 only g8 m m m © g
S RH ©Cono o =
@ 2 d . £ 8
66 Silica gel, colorless 1 9 CoCl, 013  — 0 mm g BB Gwed | 209 R -
67 O » 10 0.73 0.3 0.48 5 8 — S = B @ &
68 » » » 20 » > 1.07 0.80 0.13 . SIS RN o &
69 oo » 50 163 152 0.8 e85 e O 8°
@ o = D < =
70 » " » 70 » » 1.11 0.75 0.68 S5 8 Bl & & | [ T . ) - =%
56  — CoCl, 0.01  — - E¥ge ZS355 1353 s 2 & £E
74  Silica gel, colorless 10 » ZnSO, 1.12 1.02 — Darkened S ES &t E me
1 N Silicagel, blue Ly 1.64 — 0.18 » o5 % N <S8
2 N » ow < 10 » » 5.01 == 0.08 i o - o n © . o/m 4 & £
3N » 20 »  » 6.58  6.481 0.6 ' 8 £, - SEN 2 LR SoE o q=
AN » 30, 8.63  — 0.56 ) . .mmvg 2 1] les33 23 & t 8
5 N — » 013 — - » £ 2d8 <o e Sy 8 8%
6 N Silica gel, colorless 10 » » 1.512 — —_ o < S << oo/m | i m
TN & » » 50 » » 2.88 — - o & o/M m 3 3 ®
30 N » »  blue 10 » » 4+ m.. - coomne o M <t P
10 9, FeCl, 338  — 2.41 ' g IRIBNF B gi g R8¢
S 35 8 s 85
= .mfw H 2 3 7]
! The 3rd ml of C,H,Cl, gave 5.42, the 4th 5.18 millimoles of FHCL T o 35,° 8 S8
2 Terrana - 10 9% ZnSO, gave 3.06. .m - m 2 m... ESR - o3
S G g Com ek
Small amounts of HCl at 255°C gave the following catalysts: Tonsil AC o SA& N | N |~ go - m .mh 2
0.38 + 1.5, the same 4 50 %, of copper acetate 0.27 + 0.13, silica gel colorless ] 4° R X ® 85 @ o538 s
+ 10 9%, of the following salts: MnCl, 0.49 -+ 0.95, catalyst only 0.05; NiCl, > o o < 2 ) L el
o IS - so®e k S 2
0.33 -+ 0.33, cat. only 0.05; Sn(l, 0.18, CoSO, 0.86; silica gel blue + 10 9%, of the i ) B~ SBeR
following substances: MgSO, 0.64, cat. only 0.16; Zinc acetate 0.35; HgCl, 0.44, > S - ‘\QIM ﬂum %o ..M ]
cat. only 0.22, Li,SO, 0.31, ZrOCl, 0.65, cat. only 0.48; cerium phosphate 0.58 ] i = @ M 8% 4 mﬂ =t m.
ml, cerium sulfate 0.31, cerium oxide 0.11 ml, HCl-extract of lantanide con- < S e P o @ w_w m ERR E 3
centrate 0.43, cat. only 0.55; corresp. H,80,-extract 0.56, cat. only 0.31 ml. 3 Me m 2 B8 m .m > wo/oﬁ “
Amounts of HCl << 0.1 millimole gave at 2565°C: FeCl, (FeCl, without C,H,Cl, 8 =8 = o 2 EE £ & RORTIR IS
gave 36.7), Tonsil AC + NH,VO,, silicic acid prepared by precipitation of .M g g W P g g ..MQ & 2
Na,Si0g-solution with HCI, or by the method of Nijkamp (105), or according m . 2 < .o T3 wg m e m Ba
to (106) using 509% Al (SOy), or 50%, CoCly; Surrey Powder, UOs, colorless silica s Mv.w o 8o 3 £ mﬂ g g 2 %7, m.;-w
gel -+ Fe(OH,); colorles ssilica gel + 10 9, of cobaltacetate, Co(NO,);, copper 2 8 m g = = A % B w o ml &0 eRg &
acetate, Hg,Cls, CaCly, BaCly, or PbCL; blue silica gel 4 109% ZnCrO,, Zn0O, M S0 2 ° ®1* .m. 2 = = mf M m < <o 8 o
ZnCO,, zine borate, T1,80,, Zr(NO,),, ceriumoxalate or nitrate, or lantanide ) w.mw - .8 - B EE g = M 58
concentrate, AIPO,, anion exchanger Permutit ES, and freshly prepared phenol- 3 & m e0 m < . m 2 &3 ge s = A4 mw .m m
formaldehyde resin. o egge .8 &8 - wa 't 6 NGRS
’ ; LELEERE EINE IR 3 FRE- N I
am g’ = . . 5] [
: s g2 AESSE R gifogy
. i : ‘2 & . 9 2af
and later titrated in the scrubber flasks WB, and the vinyl = - - SV m & BgadL 5X Td. WWM
chloride formed condensed in the glass vessel V by means of a S RERBLR .28 w® EeFay 4O £ Eg8T
cold trap containing solid carbon dioxide in ethanol. The non- K ey E5% A5 - s0288 -
condensed. gases were collected in the gasometer flask G over w3 83 mwo/.o,.m RELELT s g
concentrated sodium chloride solution. The results are reported Eogu® T rontg3dnie’
N . A . HEAMHIDO =D .m.mu.mmu..”m%&snz.w.wiamd.m
in the tables 8—11. They comprise experiments with three g o = | 3%% 58 &F &S b BEE NS
. v AT . " il3 1] b mw. Guea_nozeaehscf
types of Sg_u&n. namely 1) zine sulfate or oEo:.ﬁ.E on silica i cannanaaa | & CoE af oF m ABRLsE g8y
gel, 2) bleaching earth Terrana extra, and 3) active carbon, ) mose SR S g g o .

which at two experiments (I 10, table 8, and T 9, table 10)
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5 & ) 9 g @ Table 10. Further quantitative experiments with C,H,Cl, and gas adsorption
g 2 2 B &0 © carbon (Merck) as catalyst.
i : : § e =% 03 = < 3
=] = — I =
% g :?o : Egi ;: E § ’; b B .é Apparatus mainly according to fig. 2. Carbon always 25.0 g.
@ b £ H9 S8 &b RS
gg8 > 88 &7k @b He Experiment No T5 T6 T7 Tg g0
éigg g € e 38’5%088 82?
g.e & £ o9 L BERIBEE Eg React.temp., °C 302—315 302—325 298—316 254—262 253—263
R & Zed 2883733 g2 » time, min, 257 243 285 24 30
Bag & =3 SEFAVES °a Catalyst, added to carbon — — Br,, 1 g®—BaCl,, 12.4g14
g H C,H,0l,, g added 101.1 101.0 99.6 26.2 28.3
S o
o} ? eewe o g ] = : e » unreacted after
- & RE&EZ § 8333 & R g% exp.in T 5.4 5.0 13.9 1.4 2.0
we? &8 » » total 11,755 11.82  20.8% 2251 24,113
@ CB®> om0 o » net, disappeared, g 89.35 89.2 78.8 3.7 4.2
o R 5 BE22 o L83 Z 88 g » » » moles 0.903  0.901  0.796  0.037  0.042

. HE = S S S s icSe o SO =g
i ~ © =t PEESE @ = $ 2 Yiold of HCL, moles 0.897 0.895  0.784  0.014  0.022
= -3 " o 4 » » » mole 9% of
& E£5iH o Bula - B42% ~ oI 28 . _ theoret.  99.3 99.6 98.5 5.41 8.6 11
< P oL g w Huod o Gwaem e & g w Yield of vinyl chloride,

. Fe S ok total, g 47.281 4975  43.67 0.9° 11°®
5 &8 ® é’ 3 :.8 » » » moles 0.756 0.795 0.698 0.014 0.018
oy g .%Dns % o = B w29 W m ww SR » o »  mmole % 83.7 88.24 87.7 5.4 ;1 6.3 11
S §F 8 — A 6 dSod A Ad g 24 Increase of weight of catalyst, g 1.6 1.0 - —0.4 —

= S O » oA
s o PR

N 3 s=x

> w2 o omMm M MEBM © OO STk —
[ER) : g8
§ o\og R Bs88 E »BREE & 8& 2 .§ g 1 47 g in V and 0.28 g bound in gas bromination products.

| g @ %4 e ? 6.35 g C,H,Cl; was found in the vessel V. It was separated from C,H,Cl by

S W o e 0 RO 4 =z 25 distillation. '
3 ,:':1?9. 2w = i'] B8 = :5 : 3 1.9 g C,H,ClL,(B.P. 84°) were extracted with ether from the gas scrubber
T 2888 v TEFS v - S 0 flasks (HCl-flasks, WB) and 4.9 g C,H,Cl, were separated [by distillation from
]
Er2a” g xvenBeleomnar = 00 B ho vinvl ohloride i 1V
.§ H S S XFSIS S Beiais b Lo HOR the vinyl chloride in vessel V.

S - © 5. B :; g ¢ A parallel experiment showed that 25 g of the carbon used lost 1.7 g in
i D q 2883 8 8838 8/ 8/A R weight at heating in a glass tube at 300° with both ends open. Thus, the true
g <, ol e g9 g g g
S % X X g3 amount of organic matter deposited in the catalyst during the experiment
% o) ] 2 a% can be calculated to 1 + 1.7 = 2.7 g.

a « ;_3 o 5 48.7 g in V, 0.6 g in the HCI flasks WB, 0.2 g in the CaCl,-tube Ca and
=] . + B ; 0.19 g absorbed in the bromine.
2 8 8888 8 8888 8 S8R % a3 8 Weight of catalyst after exp. 24.6 g. Thus (note 4) the true amount of
v , ] 5 organic matter deposited can be calculated = —0.4 4 1.7 = 1.3 g.
& o B E'; o . .E g 7 42.6 gin V, assumed by deduction from results at T6 that 1.0 g of CyH,ClL
2 . | © g 3 B °°§ :g E was absorbed in flasks WB and in Ca.
Pargy B . ~ -E g HQ op e 8 4.9 g C,H,Cl, in V; assumed by deduction from results of T6 that flasks
g,g gg A Es ™ A& *i igf Soged WB contained 2.0 g of C,H,Cl,.
~ a9 9o Gy e e
oM a= e 823 ey &y ® In V.
2 Ow — @
3 '-I‘-'U : | 273’ %no SRE 10 Without recirculation of C,H,Cl,.
AR R = 8= .
() - -4 é;‘ g Fa = %EZE g ) 1;) Calculated on the amount of C,H,Cl,, which had passed the catalyst
— 3 O ,.E upe.
@) B wwow P o Rl 2 2k e f QLwg 12 1.4 gin T + 21.1 g of C,H,Cl, which had passed the catalyst tube.
° R IXRK MNNE O xm 55— 8 & g b
E 2818 g g 13 2.0 gin T 4 22.1 g of C,H,Cl;, which had passed the catalyst tube.
o o G R ED__S ﬁ 43: 14 The 25 g of carbon were impregnated with 14.6 g of BaCl,2.H,0 dissolved
&o' - QMY © ~RSS = am BEo< 5 in 50 ml H,O.
2} a H AERE B REAE 8 A6 nee "g 15 Dissolved in the C,H,Cl, before experiment.




was impregnated with phosphotungstic acid and barium chloride
respectively, whereas bromine was present at the experiment
T 7. The experiments related in the tables 10 and 11 have been
carried out by Dipl.Eng. Kerttu Turunen.

The experiments with zinc salts on silica gel (table 8) showed
that the reaction, though fast to begin with, slows down very
soon. As reaction products it gives an amount of HCIl, which
(exp. D1 and D7) is about one mole per mole of dichloroethane
reacted, but practically no vinyl chloride. In the single case
(exp. D 3, note 6) where the amount of gases formed was deter-
mined, these (unsaturated, CO,, CO and CH,) together were
formed to the amount of about 1,9 millimoles only, whereas the
amount of HCl developed was about 44 millimoles.

The bleaching earth Terrana (»Terrana extras) also split off
hydrogen chloride very effectively, to the amount of about one
mole per mole of reacted dichloroethane, in one case (exp. D 9)
even somewhat more, but also did not form any vinyl chloride
to speak of (exp. D 2). Unlike the zinc salts, Terrana formed
considerable amounts of unsaturated compounds, in a case
nearer investigated (exp. D 4, note 7, table 8) about 48 millimoles
where 214 millimoles of HCI vere formed. Acetylene could not
be detected (table 8, note 12). As other substances than ethylene
were difficult to think of here, a new experiment was made in
order to test on ethylene with 25.82 g = 261 millimoles of
dichloroethane and 33.35 g of Terrana catalyst at 310°. This
test, and also the later experiments with Terrana as catalyst,
were made by Mr Viljo Veikko Kukkonen. No cold trap was
used. The gases formed, in all 2810 ml at 20°C, were collected
in two gasometer flasks. 360 millimoles of HCl were titrated in
the gas scrubbing flasks, thus considerably more than one mole
for each mole of dichloroethane. No chlorine could be detected,
in the flasks by the aid of potassium iodide and starch solution.

The main part (2085 ml) of the gas in the gasometer flasks
was slowly led through scrubbing flasks containing 10 g of
bromine, at room temperature for 9 hours. A heavy oil was
formed in the flasks. It was separated off, washed twice with
diluted sodium hydroxide solution and thereafter with water,
dried with calcium chloride and distilled without column with
the following result: B.P.80—130° 1.30 g, 130—140° 5.00 g,
138—144° 2.62 g, residue 0.93 g. The fraction with B.P. 130—
140° showed d = 2.151 and np = 1.5424. The fractions with
B.P. 130—140° and 138—144° were united, washed anew with
sodium hydroxide solution and water, dried and distilled.
Practically all the substance distilled between 131 and 140°
and showed B.P. by the Emich micro method of 131°. A com-
parison with the constants of i.a. ethylene bromide, acetylene
tetrabromide and the addition product C,H,CIBr, of vinyl
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chloride and bromine shows that the bromination product in-
vestigated must mainly consist of ethylene bromide. Supposing
that the whole oil isolated (9.85 g) had consisted of ethylene
bromide, that would mean that the gaseous reaction products
had contained at least 70.6 millimoles of ethylene.

Eaxperiments with active carbon as calalyst.

The experiments with active carbon as catalyst for the fission
of dichloroethane (tables 8—11) gave yields of up to 99.5 mole %
of hydrogen chlovide and up to 88.2 mole %, of vinyl chloride.
The yield of vinyl chloride is thus very substantial with active
carbon, contrary to what is the case at the reaction with zine
salt or Terrana catalyst. There is, however, a difference of
about 10 9, between the yields of vinyl and hydrogen chloride.
At the experiments T5 and T6 (Table 10) the possible cause of
this difference was attentively studied, especially in order to
find out to what extent ethylene is formed with active carbon
catalyst.

Exp. T5. The apparatus was mainly the same as that pictured
in fig. 2. The straight reflux condenser R with its inner cooling
tube was, however, exchanged for a condenser with spiral formed
inner tube, and the calcium chloride tube Ca was considerably
bigger than the formerly used one. The gases which did not
condense in the cold trap (vessel V), were conducted through
two scrubbing flasks containing bromine and water, thereaftor
through a flask containing sodium hydroxide solution and at
last collected in a gasometer flask.

The vinyl chloride collected in the vessel V was identified by
vaporization at room temperature and leading the vapors
through scrubbing flasks containing bromine and water at room
temperature. The bromine was consumed and a considerable
rise of the temperature was observed. The reaction product
was an oil, which was washed with water and distilled. It showed
B.P. 163° and d 20/4 2.2785. It obviously consisted mainly
of the addition product of vinyl chloride and bromine
CH,Br. CHCIBr, which has B.P. 162.5° and d 2.268 7.

The reaction product with bromine of the gas, which did not
condense in the cold trap, was an oil, which after washing with
water, drying and fast distillation without a column gave a
fraction of 1.89 g boiling below 143° (probably mainly C,H,Br,)
and showing the saponification number 295 mg KOH/g, and
another fraction of 1.01 g boiling at 152—166° (probably mainly
C,HCl Br,).

Exp. T6. The experiment was conducted in the same appara-
tus as T5. The reaction product with bromine of the gas which
did not condense in the cold trap was an oil, which after washing
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with water weighed 1.95 g. It was distilled twice using a Vigreux
column. The main fraction comprised about 2/3 of the whole
oil and showed B.P. (corr.) 127—134° and n,, 1.535. Thus this
fraction obviously consisted mainly of ethylene bromide, and
the gas had contained ethylene. Assuming that the higher
boiling fraction consisted of C,H,CIBr, and that the proportions
of the C,H,Br, and C,H,CIBr, fiactions were the same as in
exp. 5, 1;]319 amount of ethylene in the gas can be calculated to
about 0.19 g, and that of uncondensed vinyl chloride reacted
to C,H CIBr, also to about 0.19 g.

(Gas not condensed, which had not reacted with bromine,
was collected into an amount of 2750 ml. It was analyzed in an
Orsath apparatus and was found to contain 94.0 9% N,, 1.3 % O,,
unsaturated compounds 0.2 %, CO, 0.2 9%, CO 3.9 9, and H,
0.4 %. No methane could be detected. The total amount of
carbon dioxide developed at the experiment can be greater, as
this gas could have been ahbsorbed in the sodium hydroxide
solution (see preceeding page) which it had passed on its way
to the gasometer flask.

Table 11 gives a substance bilance for the exp. 6, where also
the amounts of dichloroethane and vinyl chloride respectively
found in the different parts of the apparatus are observed. On

Table 11. Substance bilance at experiment T6 with active carbon as catalyst for
the fission of dichloroethylene.

g moles  mole %

Input of C,H,0l, 101.0
Unreacted C,H,Cl, after reaction:

in flask T 5.0

in cold trap vessel V 4.9

in gas scrubbing(HCI-)flasks WB 1.9

Total 11.8
C,H,Cl, consumed 89.2 0.901 100
Vinyl chloride found:

in cold trap vessel V 48.70 0.779 86.5

in scrubbing flasks WB 0.60 0.010 1.1

in CaCl, tube Ca 0.20 0.003 0.3

absorbed in Br, 0.19 0.003 0.3

Total 49.69 0.795 88.2
Gases formed:

ethylene, absorbed. in Br, 0.19 0.007 0.8

co 0.004 0.4

CO,, at least 0.004 0.4
Substance absorbed of catalyst, calculated as

C,H,Cl 2.7 0.043 4.8
Substance unaccounted for 0.052 5.8

Sum 0.901 100.0
Yield of HCI 0.897 99.6

this connection also a control distillation with a Vigreux column
of 49.35 g of the used 1,2-dichloroethane (kindly delivered from
Kymmene AB, originating from O.Y. Ahlstrom AB, Warkaus)
can be reported: distillate B.P. (corr.) 82.7—84.2° 96.1 9, residue
in the flask 2.2 9, loss 1.7 %,. No effervescence of gas bubbles
at the beginning of the destillation (ethylene) could be detected.

It can be deduced that the amount of acetylene formed at
exp. 6 cannot be great, as it would appear in the gases not
condensed in the cold trap together with ethylene and a small
amount of vinyl chloride, and would react with bromine forming
acetylene tetrabromide. Even if the bromination product distil-
ling over 134° had consisted entirely of acetylene tetrabromide,
the amount of acetylene would have been only 0.2 mole %,

The loss ascribed in table 11 to the weight increase of catalyst,
4.8 mole 9, calculated as vinyl, chloride is far bigger. Almost
two thirds of this value, however, is calculated on the basis of
a blank drying experiment (table 10, note 4), and the increase
of the weight of the catalyst according to the experi-
ments ElI—K9 in table 9 is by no means proportional to the
amount of dichloroethane used, but generally smaller in mole 9%,
the greater the amounts of dichloroethane passed through the
catalyst tube, being for instance 2.9 mole %, at exp. E7 and 2.3
mole Y%, at exp. E6.

The deposition of substance on the catalyst can be feared to
cause fouling of the same. Doroswany and. Pai 8 have observed
rather bad fouling of active carbon catalysts for dichloroethane
fission at 435° and conclude, that active carbons do not appear
to be suitable catalysts for the production of vinyl chloride
from dichloroethane. At the present work, however, no fouling,
but rather a certain activation could be observed at 310° at
compared with the results of the experiments K6 and E7 (table 9),
where the same 25 g of active carbon were used successively
for tree portions of 125 g of dichloroethane. When, at exp. E9,
the same catalyst was further used at 285° a slight fouling could
be observed in the once through yield in comparison with the
experiment K8, where fresh catalyst was used.

The influence of temperature is clearly shown by a comparison
of exp. T8 at about 255° (table 10) with E8 and E9 at 285°
(compare also E2 with E3) and exp. 112—114, table 3, the once
through yield being about six times greater at the higher tem-
perature. It seems questionable whether there is any advantage
in using 310° instead of 285° (compare K7 with E5, E4 with E3).

Impregnation of the carbon with phosphotungstic acid seems
to deteriorate the catalyst (compare E10 with E3 and E5and
also exp. 54, table 4), and likewise the saturation of the carbon
with chlorine (exp. E11l). Addition of some bromine to the
dichloroethane (exp. T7, table 10) does not seem to influence

.
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the reaction, but impregnation of the carbon with about 50 9,

of its weight of barium chloride seems to increase the once
through yield of vinyl chloride slightly but also the difference
between the yields of vinyl and hydrogen chloride (compare
T8 with T9). Bone coal and wood charcoal react considerably
slower than gas adsoprtion coal (Merck) (exp. E12 and E13).
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The Radioisotope Laboratory of the Finnish
Pulp and Paper Research Institute*

B.C. Fogelberg**

Oy Keskuslaboratorio — Centrallaboratorium Ab, Helsingfors

This laboratory, which has recently been taken into use, com-
prises one preparation room, or »celly, one counting room, and
one dark room for autoradiography. So far only microcurie
amounts of radioactivity have been handled in the experiments,
and the total quantity kept in store does not generally exceed
10 millicuries. The facilities provided in the cell in order to avoid
danger to health and contamination can be considered as more
than sufficient. It should, however, be mentioned that much
of the work carried out involves the use of hard gamma emitters.

The walls and ceiling of the cell are coated with hardboard
plates, which are screwed on a wooden lattice-work. The plates
are painted with a plastic-base »stripping paint», which can easily
be removed and renewed in the event of contamination. Should
a plate become seriously contaminated, it can be replaced by a
new one. The floor is coated with vinyl sheets, which are also
exchangeable, »Telon» sheets are employed as cover for the
working surfaces of the benches. In order to avoid unnecessary
accumulation of dust, the electricity supply, the water and gas
lines, and so on, are located. in the lattice-work.

The box for storage of the radioactive material is made from
iron plate. Both box and door are covered by a 20-cm thick
layer of magnetite concrete. The hinges of the rather heavy door
are provided with ball hearings.

The »magnevite concrete» is made from a mixture of two parts
(by volume) of fine-grade magnetite ore and one part (by volume)
of cement.

Lead bricks and blocks made from magnetite concrete are
used as mountable shields against gamma rays. The magnetite

* Presented at the meeting of Finska Kemistsamfundet on November 11th.
1957.

B, O, Fogelberg, M.Se., Head of the Physical Laboratory. Oy Keskus-
laboratorio — Centrallaboratorium Ab (The Finnish Pulp and Paper Research
Institute), P.O, Box 136 Helsinki/Helsingfors, Finland,

— — ———— — . S - = e i

Fig. 2.

Some Remote Handling Tools.
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blocks are designed in such a way as to leave no direct paths for
rediation at the joints.

The Eood in the cell (fig. 1) is provided with forced ventilation.
The flow of air-is about one-half cubic metre per second. The
exhausted air is filtered through three dust filters arranged in
series. In the outer wall of the cell, there is an air inlet, provided,
with a fan and means for filtering and heating. The quantity of
air supplied by this device is somewhat less than the amount
being exhausted. In this way, one can be certain that no air
from the cell penetrates into the surrounding rooms. The hood,
including the working surface, is also painted with stripping
paint. Supplies such as water, gas, vacuum, and electricity are
located. outside the hood. If a gamma shield is being used, the
operations are followed by means of a mirror. Various tools for
the remote handling of sources are frequently used (Fig. 2),
such as for example tongs, pipetting devices, and so on. In the
hood opening there are hinged 1/2” thick sheets of perspex,
which when turned down cover about one-half of the opening.
They are used as beta shields, if necessary in combination with
mountable shields made of similar material. If dust-forming
substances are being dealt with, dry boxes are used. In practical
worlk in general, the working surface of the hood is covered by
means of a polyethylene foil, and the operations are carried out
on stainless steel trays which are covered with polyethylene and
absorbent tissue.

The main sink is provided with a three-way valve. By this
means, waste water which, has too high a level of radioactivity
can be drained into separate vessels.

The radiocactive waste is concentrated as much as possible, as
for example by means of mixed-bed. ion exchangers. Short-lived
materials are then stored until the activity has decayed suffi-
ciently, and. long-lived, waste is buried in accordance with the
regulations made by the public aunthorities.

At present, the counting equipment consists of a relatively
small number of units, which were chosen so as to meet the more
important requirements. There are in use two scalers, a Tracer-
lab »Superscaler» (Fig. 3) and a Philips »Elektronisches Zahl-
geraty. The former is used in comnection with a Tracerlab
»Gamma  Scintillation Tetector» or a Tracerlab »Windowless
Flow Counter», which can also be seen in Fig. 3. The scintillation
detector is used for gamma counting, whereas the flow counter
is suitable for the counting of beta and alpha particles. There
are various Geiger tubes for liquid or solid samples for use with
both scalers. For contamination monitoring (inspection of work
areas, clothing, wastes, and so on) a Tracerlab »Laboratory
Monitor» is employed, this being provided with a ratemeter and
a Geiger tube sensitive to both beta and gamma radiation. The
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determination of the radiation dose rate, in roentgens or milli-
roentgens per hour, is carried out by means of a battery-operated
Frieseke & Hoepfner »Radiameter». In order to obtain informa-
tion as to the amount of radiation to which personnel have been
exposed. during a certain period of time, film badges and pen
dosimeters are worn by the workers concerned.

Amongst items of equipment which will probably be procured
in addition, apparatus for pulse height analysis may be men-
tioned.

Fig. 3. A Scaler, a Windowless Flow Counter, and a Gamma Scintillatio
Detector.
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Vilka kemiska tidskrifter citeras oftast?

(Which Journals Are Most Cited Fregnently by Chemists?)
Lars Sjoblom

Abo Akademi, Abo

Under arens lopp har flere statistiska studier publicerats ro-
rande den frekvens med vilken olika kemiska tidskrifter citeras
i fackpressen. Dylika statistiska undersokningar motiveras i
allménhet med tva argument. Dels kan man pi basen av ett
dylikt material avgora vilka tidskrifter, som det ir av vikt att ha
tillgdngliga i ett kemiskt bibliotek. Dels kan man ocksd ur en
dylik studie dra vissa slutsatser rorande sprikkunskapernas be-
tydelse for en kemist. '

De flesta tidigare undersskningar har berort amerikanska tid-
skrifter, frimst Journal of the American Chemical Society 47,1
och Industrial and Bngincering Chemistry %1, Ett par arbeten
har ocksd inskrinkt sig till speciella grenar av kemin (agrikultur-
kemi?, analytisk och organisk kemi?). Recueil des Travauz
Chimiques des Pays-Bas ar den enda eurcpeiska tidskrift, som
varit foremal for en studie i detta avseende ®. Det kan darfor
anges motiverat att utfora en liknande understkning betrif-
fande nidgon annan europeisk tidskrift. Ett limpligt objekt er-
bjuder utan tvivel Acta Chemica Scandinavica. Speciellt ur nor-
disk synpunkt &r det av intresse att lira kidnna forhallandena i
var ledande tidskrift pa omradet. Dessutom far vil Acta Chem.
Scand., vars innehall omspénner alla grenar av kemin, betraktas
som en typisk representant for den europeiska tidskriftsfloran
P& kemins omrade.

I foreliggande studie har jag som undersokningsobjekt valt
argdngarna 1, 5 och 10 av Acta Chem. Scand. och materialet
strécker sig salunda 6ver tiodrsperioden 1947—1956. I dessa tre
argdngar ar det totala antalet citeringar 6 430, fordelade pa mer
an 300 olika tidskrifter. Ett mycket stort antal av dessa tid-
skrifter upptrider blott ett fatal ganger. A andra sidan finns
det ett fatal tidskrifter, som citeras synnerligen ofta. Silunda
hénfor sig drygt halften av alla referenser till blott nio olika tid-
skrifter och om de allménnast citerade tidskrifternas antal kas
till 21 téckes tvatredjedelar av referenserna. De tidskrifter, som i
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de tre berorda argangarna av Acta Chem. Scand. citerats sam-
manlagt 30 ganger eller mera, finns upptagna i Tabell 1.

Det mest ivgonenfallande faktum, som kan utlésas ur tabellen,
ar att de flesta referenserna (15 %) hénfér sig till andra uppsat-
ser i Acta Chem. Scdnd. I detta hinseende forhaller sig tidskrif-
ten normalt. Ur samtliga tidigare undersokningar har det ndm-
ligen framgatt, att en tidskrift oftast citerar sig sjilv. Orsaken
hartill 4r val delvis den, att forfattare ofta publicerar sina resul-
tat i en och samma tidskrift och darvid i hog grad citerar egna
tidigare arbeten. Frekvensen av »sjalvciteringar i Acta Chem.
Scand. dverensstimmer ocksé kvantitativt ratt vil med tidigare
publicerade siffror fér andra tidskrifter. Dessa varierar for det
mesta mellan 15 och 20 9%,. En extremt hog frekvens av sjilv-
citeringar forekommer i J. Am. Chem. Soc. for ar 1955, dar
Barrett & Barrett! berdknat dem till i det nirmaste 40 9,.

Om man gér vidare i férteckningen i Tabell 1 foljer p4 andra
till femte plats Journal of the American Chemical Society, Journal
of Biological Chemistry, Berichte och Journal of the Chemical
Soctety i naimnd, ordning. Dessa fyra tidskrifter dr dven de oftast
citerade i J. Am. Chem. Soc. for ar 19565 ehuru den inbérdes ord-
ningsfoljden &r en annan. Tre av dessa tidskrvifter (J. Am.
Chem. Soc., J. Chem. Soc. och Ber.) toppar ocksi fortecknin-
gama for J. Am. Chem. Soc. 1926 ¢ och 1933 7 samt Rec. frav.
chtm. 1937—39 5. Det ar anmérkningsvart att J. Biol.” Chem.
under det senaste artiondet synbarligen ryckt fram till en rang-
stallning likvird med dessa tre klassiska tidskrifter. Orsaken
hirtill star vil att finna i biokemins kraftiga expansion under
den senaste tiden. Denna omsténdighet framgir dven av att
drygt 17 9, av samtliga referenser i de undersokia drgingarna av
Acta Chem. Scand. hinfor sig till rent biokemiska tidskrifter, av
vilka sju olika citerats mer &n 30 ginger.

Vid en jimforelse av de i Tabell 1 uppraknade tidskrifterna
med dem i tidigare publicerade forteckningar, finner man att 15
av de 25 forsta tidskrifterna i tabellen aterfinng bland de 25
oftast citerade tidskrifterna i J. Am. Chem. Soc. 1955. For ér-
gang 1933 av samma tidskrift och &rgangarna 1937—39 av Rec.
trav. chim. ir motsvarande siffra 13. Héarav framgér det tydligt
att det ar ett relativt begrinsat antal tidskrifter, som stér for
en overvildigande del av citeringarna i den kemiska litteraturen.
I stort sett ar forhallandena i Acta Chem. Scand., J. Am. Chem.
Soc. och Rec. trav. chim. ritt likartade. Den storsta skillnaden
star sjalvfallet att finna i ett markant ncrdiskt inslag i Acte
Chem. Scand. T.ex. i J. Am. Chem. Soc. 1955 férekommer ej
nagon nordisk tidskrift bland de 25 oftast citerade. I Acta Chem.
Scand. forekommer diremot bland de 30 forsta 6 nordiska tid-
skrifter. Nast Acta Chem. Scand. sjilv kommer Arkiv for Kems
pé sjunde plats, Svensk Kemisk Tidskrift pa elfte och lingre ned
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Tabell 1. De oftast citerade tidskrifterna i Acta Chemica Scandinavica 1947,
1951 och 1956,

Antal citeringar
Tidskrift Vol. 1 | Vol. 5 | Vol. 10 Totalt %
1947 1951 1956
1. Acta Chem. Scand. ........ 31 296 629 956 14,9
2. J. Am, Chem. Soc. ,,...... 77 137 373 587 9,1
3. J. Biol. Chem. ............ 54 243 219 516 8,0
4. Ber. ... 93 108 78 279 4,3
5. J.Chem. Soc. ............ 37 83 155 275 4,3
6. Biochem. J. .............. 44 99 83 226 3,5
7. Arkiv Kemi .............. 35 45 87 167 2,6
8. Ann, ............ceeeseas 38 40 60 138 2,2
9. Nature ..........vevvvuus 19 54 57 130 2,0
10. Z.phys. Chem. ............ 44 32 40 116 1,8
11. Svensk Kem, Tidskr. ...... 39 28 36 103 1,6
12. Helv. chim. Acta .......... 18 36 49 103 1,6
13. Z. anorg. allg. Chem. ...... 28 15 60 103 1,6
L4, Biochem. Z. .............. 43 34 21 98 1,5
15. Arch. Biochem. Biophys. .. 11 39 29 79 1,2
16. Hoppe-Seyler’'s Z. physiol.
Chem. .....uwawsne e 37 24 11 72 1,1
17. Anal, Chem. .............. 7 19 46 72 1,1
18. Biochim. et Biophys. Acta .. 1 16 58 70 1,1
19. Kolloid-Z. ................ 22 12 29 63 1,0
20. Proc. Roy. Soc. (London) .. 16 13 26 55 0,9
21. Trans. Faraday Soc. ...... 10 7 38 55 0,9
22. J. prakt. Chem. .......... 17 11 20 48 0,7
23. Rec. trav. chim. .......... 13 14 20 47 0,7
24, Suomen Kemistilehti ...... 21 7 17 45 0,7
25. J.Phys. Chem. ............ 7 9 28 44 0,7
26. Bull. soc. chim. France ..., 6 12 24 42 0,7
27. Z. Elektrochem. ........., 12 4 25 41 0,6
28. Science ......... ... .unn 6 19 16 41 0.6
29. Acta Physiol. Scand. ...... 14 13 13 40 0,6
30. Tidsskr. Kjemi, Bergv. Met. . . 34 0 5 39 0,6
31, J. Chem. Phys. ............ 4 6 27 37 0,6
32, Compt.rend. .............. 7 14 13 34 0,5
33. Z. Naturforsch. ............ 0 5 25 30 0,5
Ovriga .................... 369 555 755 1679 26,2
Summa| 1214 ‘ 2 049 [ 3167 | 6 430 |

pé rangskalan ytterligare Suomen Kemistilehti, Acta physiologica
Scandinavica och Tidsskrift for Kjemi, Bergvesen og M etallurgi.

Ur Tabell 1 kan man #ven se i vilken mén citeringsfrekvensen
for de olika tidskrifterna fluktuerar under loppet av den under-
sokta tiodrsperioden. I en ung tidskrift som Acta Chem. Scand.
r det naturligt att frekvensen av sjilveiteringar Skar med aren.
Parallellt hirmed minskar antalet referenser till de flesta av de
Gvriga nordiska tidskrifterna, som sjilvfallet fatt finna sig i en
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minskad internationell betydelse sedan Acta Chem. Scand. bor-
jat utges. Ett undantag utgor Arkiv for Kems, som bevarat sin
stiallning oftréndrad. »

Det ar anmirkningsvirt att referenserna till J. Am. Chem. Soc.
starkt okat under den senaste tiden. Sedan den forsta drgdngen
av Acta Chem. Scand. (1947) har den procentuella andelen av
referenser till J. Am. Chem. Soc. i det narmaste fordubblats och
uppgick 1956 till 11,9 ¢,. Denna 8kning har frimst skett pa be-
kostnad av de tyska tidskrifterna, av vilka det egentligen endast
ar Liebieg’s Annalen, som lyckats nigorlunda bevara sin still-
ning. Berichte har gatt katastrofalt tillbaka. Fran att ir 1947
ha varit den oftast citerade tidskriften i Acta Chem. Scand.,
sjonk dess stitllning 1951 till fjarde och 1956 till sjunde plats.
Annu storre dr tillbakagingen betriffande de bada tyska bio-
kemiska tidskrifterna (Biochemische Zeitschrift och Hoppe-
Seyler’s Zeitschrift fur physiologische Chemie).

De tidskrifter, som visar den storsta konstansen betraffande
citeringsfrekvensen under den ifragavarande pericden dr i nimnd
ordning: Helvetica Chimica Acta, Arkiv for Kemi, Bulletin de la
Société de Chimie de France, Nature, Journal of the Chemical
Society och Liebig’s Annalen.

For att ge en viss uppfattning om den geografiska fordelningen
hos de citerade tidskrifterna har Tabell 2 sammanstéllts. Denna
upptar antalet citerade tidskrifter och antalet citeringar i de tre
argangarma av Acta Chem. Scand. med hinsyn till utgivnings-
land. Dessutom anges for varje land den procentuella andelen
i det totala antalet citeringar.

Om man betraktar de tre undersvkta argdngarna av Acta
Chem. Scand. som en helhet, leder de 1 U.S.A. utgivna tidskrif-
terna klart med 29,7 %, av samtliga citat. P& andra plats kom-
mer Tyskland med 19,9 % och dérefter de samnordiska tidskrif-
terna (16,5 %) och de brittiska (inkl. dominions, 14,6 %). Dessa
fyra grupper svarar for drygt 80 9, av samtliga citat. Ordnings-
foljden mellan dessa fyra utgivarlinder hav avsevirt forindrats
under den ifragavarande tiodrsperioden. Ar 1947 intogs friimsta
platsen med god marginal av Tyskland (36 9). Antalet tyska
tidskrifter som citerats har hallit sig praktiskt taget oforandrat,
men antalet citeringar har nedgétt, s att Tyskland &r 1951 kom
pé andra och 1956 pa tredje plats. Tysklands tidigare domine-
rande stillning har intagits av U.S.A. Antalet referenser till
amerikanska tidskrifter steg fran 20 9%, ar 1947 till 32 9, ar 1951
och har sedan hallit sig konstant. Antalet citerade tidskrifter
har under tiodrsperioden néstan férdubblats. Referenserna till
brittiska tidskrifter har diaremot hallit sig mycket konstant.
Detsamma giller for dvrigt ocksd de flesta andra europeiska lén-
der (Nederlinderna, Schweiz, Frankrike). De samnordiska tid-
skrifterna har gitt starkt framét vad antalet citat betriffar,
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Tabell 2.. Antalet citeringar och citerade tidskrifter i Acta Chemica Scandi-
navica 1947, 1951 och 1956 sammanstillda enligt utgivningsland.

Antal citeringar och tidskrifter
Utaivningsland — o Totala
givningslan Vol. 1 | Vol. 5 | Vol 19 | antalet cite-
1947 1951 1956 ringar %

1. UBA.  geuinmsiis 239 (40) | 661 (72) | 1010 (77)| 1 910| 29,7
2. Tyskland .......... 433 (47) | 386 (52) | 477 (46)| 1278 | 19,9
3. Samnordiske . ..... 63 (10) [ 334 (9) | 662 (8)| 1059 16,5
4. Storbritannien * ....| 167 (28) | 302 (26) | 470 (36)| 939 14,6
5. Sverige ............ 92 (13) | 117 (20) | 147 (12)| 356| 5.5
6. Frankrike .......... 39 (12) | 48 (13) 64 (14)| 151 24
7. Nederl.iinderna, ...... 256 (7) 39 (8) 86 (11) 150 2,3
8. Schweiz ............ 26 (4) | 53 (9) 53 (3)| 132| 21
9. Finland ............ 31 (5) | 24 (1) 4 (7 99| 1,5
10. Danmark .......... 22 (4) | 14 (5) 31 (8) 67| 1,0
11 Japan  ............ 3 (3) 18  (9) 46 (16) 67 1,0
12, NOEGO woevenvrmans 52 (5) 3 (2 11 (5) 66| 1,0
13. Sovjet ...i..iiens 74| 17 10) 21 (11) 45| 0,7
14, Italien ............ 4 (4) 10 (4) 14 (8) 28| 0,4
15. Ostervike .......... 1 (1) 8 (1) 8 (2) 17 03
16. Imli?u ........... 2 (1) 7 (8) 7 (3) 16| 0,3
17. Belgien ............ 4 (3| 16 (8 3 (2) 13| 0,2
18. Tjeckoslovakien 2 (2) 2 (2) 7 (3) 11 0,2
19. Spanien ............ 0 (0) 4 (3) 3 (2) 71 0,1
20. Argentina ..........
21. Kina ... ci00iivin 2 citeringar var
22. Polen .............. I
23. Indonesien ........ l Ailliy:0.2
24, Ruminien ....,...... 1 citering var
25. Turkiet .......o..un l I

trots att de citerade tidskrifternas antal ej har okat. Okningen
har till dvervigande del skett pa bekostnad av de nordiska lan-
dernas egna tidskrifter. Detta framgar av att det totala antalet
referenser till nordiska tidskrifter under de tre ifrdgavarande
aren okat i mycket mindre grad (21, 24, 28 9,). De norska tid-
skrifterna har statt sig simst i konkurrensen, medan de svenska
lyckats bibehalla en relativt god position. Finland och Danmark
intar en mellanstillning.

Vidare kan det vara av intresse aft notera, att Japan gatt
mycket starkt framét bade vad antal tidskrifter och citat betrif-
far. Referenserna till ryska tidskrifter har daremot hallit sig
konstant. Betriffande de vriga utgivarlinderna finns det knap-
past ndgot av intresse att tilligga.

Pa basen av Tabell 2 kan man &ven fa en antydan om den
sprakliga foérdelningen av de citerade uppsatserna. Inslaget av

* Inklusive dominions.

e e e —— —————
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flersprakiga internationella tidskrifter har emellertid med aren
blivit allt stérre och utgivarlandets sprak behover dirfor ej vara
identiskt med tidskriftens huvudsprak. Aven tidskrifternas
namn kan leda till missuppfattningar i detta avseende, som t.ex.
da en forfattare 7 drar slutsatsen att latin &r huvudspriket i
Annales Academiae Scientiarum Fenniae.

Tidskrifter publicerade i U.S.A. och Storbritannien kan utan
vidare betraktas som engelsksprakiga. Dessa utgor tillsammans
44 9%, De flersprakiga internationella tidskrifternas andel &r
uppskattningsvis 20 %,. Minst halften av uppsatserna i dessa
kan anses vara engelsksprikiga. Detta betyder att minst 54 9%
av de i Acta Chem. Scand. citerade uppsatserna ar engelskspra-
kiga. De tyska uppsatsernas antal nar knappast mer én till
25 9%, de franska ej ens till 10 %, och de slaviska sprikens andel
ror sig kring 1 9%, Hirav framgar det att den engelska dominan-
gen ar mycket framtridande, om ocksa inte pa langt nér lika
overvildigande som i en del amerikanska tidskrifter: J. Am.
Chem. Soc. 1955 dver 75 %, och Ind. Eng. Chem. 1955 minst
87 9%, Det tyska inslaget ér 4 andra sidan ockséd si pass stort, att
kunskaper i tyska maste anses obetingat nddvindiga for en ke-
mist, som vill folja med litteraturen pa sitt omride. Betraffande
t.ex. franska och ryskatidskrifter ér citeringsfrekvensen forvanans-
virt lag. Det totala antalet referenser pa dessa sprak ar trots allt
riitt ansenligt och det érinte heller uteslutet att uppsatser pa des
sa och andra mindre kiinda sprak forbigas pa grund av bristande
sprakkunskaper. Alltfor lingtgaende slutsatser kan man dérfor
inte dra av en dylik undersokning. I likhet med vad fallet varit
vid tidigare undersokningar av detta slag far man inskrinka
sig till att i storsta allmiinhet poingtera sprakkunskapernas
betydelse for en kemist.

Summary

The paper deals with a statistical study of the frequency of
citations to various chemical journals in volumes 1, 5, and 10 of
Acta Chemica Scandinavica. The total number of citations was
6 430 and more than 300 journals were cited. Next to the
Acta Chem. Scand. itself, the ten most cited journals are, in order:
Journal of the American Chemical Society, Journal of Biological
Chemistry, Berichte, Journal of the Chemical Society (London ),
Biochemical Journal, Arkiv f6r Kemi, Liebig's Annalen, Nature,
Zeitschrift fur physikalische Chemie, and Svensk Kemisk Tid-
skrift. About 30 per cent of the articles cited are in journals
issued in the United States and about 25 per cent of the citations
concern Scandinavian journals. These are followed by Germany
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(20 %), Great Britain (15 %) and Frunce (2 %,). The variations
in thg frequency with which different journals are cited is dis-
cussed.
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Forteckning Over Finska Kemistsamfundets medlemmar

den 31. 12.

1957

Suomen Kemistiseuran jidsenluettelo 31. 12. 1957

Hedersledamdter—Kunniajdsenet

v. Euler, Hans

Wahl, Walter
Buch, Kurt
Hellstrém, Alfons
Hagglund, Erik

Klingstedt, F. W.

Prof., fildr

Prof., fil.dr
Prof., fil.dr
Dipl.ing.

Prof., fil.dr

Prof., fil.dr

Vitamin-Institutet, Odeng. 63,
Stockholm, Sverige

Observatorieg. 8 H:fors

Rénnvigen 50, H:fors

Kotka

Tekniska Hogskolan, Stockholm,
Sverige

Drottningg. 32, Lovise

Ovriga medlemmar— Muut jasenet

Aimonen, Berit

v. Alfthan, Georg
Alfthan, Magnus
Alfthan, Per Goran
Alm, Aarnio A,
Alm, B. Bjarne
Alm, Nils

Aminoff, Claes Fredrik
Amninoff, Gustav
Aminoff, Maja
Andersén, Lars
Andrésen, Owe
Andersson, Birger
Aschan, Bertil
Aschan, Lars Johan
Aschan, Nils Anders
Ashorn, Theodor

Aspelund, Helge
Augustson, Anne-Marie
Backlund, Carita

Backman, Allan

Beckman, Ove
Bagge, John
Baltscheffsky, Herrick

Bang, Hans
Bassin, Alex.

Le Bell, Casimir
Berg, Folke
Bergfors, Lars Erik
Berggardh, Conrad
Bergstrom, Ake R.
Biese, Bjérn
Bistrom, Per Ake
Bjork, Rafael
Bjorkenheim, Bjérn

Fil.mag., fru
Dipling., frih.
Fil.mag.
Dipl.ing.
Fil.mag.
Fil.kand.
Dipl.ing,.

Frih,, fil.mag.
Frih.,, ing.
Fil.mag., fru
Fil.dr.
Dipl.ing.
Fil.kand.
Fil.mag., ing.
Dipliing.

Ing.
Dipl.Chem.,

Prof., tekn.dr
Fil.mag.
Fil.mag., fru

Ing.

Fil.mag.
Fil.meg.
Fil.mag,

Dir.

Ing.

Dipl.ing.
Dipl.ing.
Dipl.ing.
Apot., fil.mag.
Fil.dr, dipl.ing.
Fil.kand.
Fil.mag.
Fil.mag.
Kemist

Gyras

Fjalldalsg. 4, H:fors

c/o Bang & Co, Brunnsg. 12

A. Ahlstrém Oy, Warkaus

Tolotorgg. 5, lok. 18, H:fors

Tolotorgg. 5, H:fors

Kymmene Ab, Klorfabriken,
Kuusenkoski

Masku

Parkg. 11 A, H:fors

Apollog. 7, H:fors

Regeringsg. 3, H:fors

Holt, Tromsd, Norge

Tuomiokirkonkatu 32, Tammerfors

Salakoski

Tampella, Tammerfors

Kaserng. 8 A 8, H:fors

Univ.Kem.Lab., Regeringsg. 5,
H:fors

Humlegérdsg. 13 C 46, Abo

Henriksg, 4 A, Abo

H:fors, 0. Hertonis, Sagolands-
stigen 7

¢/o Ing.-firma Edv. Larsson,
Kungsg. 44, Stockholm, Sverige

Tammer Tehtaat Oy, Tammerfors

Mintyk. 4 B 15, Tammerfors

Bagarbyvigen 15 D, Sollertuna,
Sverige

N.Hesperiag. 5 A, H:fors

Abrahamsg. 15¢ B, H:fors

Pitkimitki, Keskitalo, Abo

Betaniag. 15 A, Abo

Brunnsgatan 22, Nadendal

II Apoteket Tavastehus

Cygnaeusg. 16, H:fors

Lutherg. 14 A 15, H:fors

Smedsviangen, Grankulla

Pargas Kalkbergs Ab, Pargas

Satakunnankatu 19 D, Tammerfors




Bjorkman, Kurt
Bjorkqvist, Karl
Bjorkstén, Johan

Bjorkstén, R.
Bjornstrém, Harriet
Blomgqvist, Gunnar
Blomgvist, Holger
Blomgqvist, Hj.
Borenius, Greta
Boucht, Gunnar

Bredenberg, Johan B:son

Brehmer, Tor Erik
Brenner, Marten
Britschgi, Lars
Brofeldt, M.
Brommels, Krister
Broms, Bengt
Brushane, Gretel
Bruun, Henrik H.
Brockl, Hans

Bréoderman, T.
Bick, Ragnar
Book, Herved

Cajander, Harry Wilh.,

Carlstedt, Bror
Castrén, Eva
Chydenius, Carl W,
Collander, Runar
Dahlstrom, Klas
Danielsson, Ingvar
Degerholm, Edvard
Doepel, Henning
Egnér, H.
Ehrnrooth, Magnus
Ehrstréom, Anders
Ehrstréom, Robert
Erdtman, Holger
Eichinger, J.
Ekblad, Max
Ekholm, Karl Erik

Ekholm, Reino
Ekqvist, Ragnar
Ekman, Kurt
Ekstrom, Derrik

Ekstam, Torsten
Ekwall, Per
Ellfolk, Nils-Erik
Enari, Tormagnus
Enebick, Karl
Enebick, Ulla
Enkvist, Terje
Eriksson, Brita
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Fil.dr, apot.
Dipl.ing.
Fil.dr

Apoteksrad
Fil.mag. fru
Fil.dr
Dipling.

Apot. Ornen, Lonnrotsg. 9, H:fors

Billerudsg. 19 B, Saffle, Sverige

P. O. Box 265, Madison,
Wisconsin, U.S.A.

Lonnrotsg. 7, H:fors

Tirholmsviigen 28 B 6, H:fors

Aanekoski

Stenkilsg, 4 A. Skellefted, Sverige

Iil.mag., rektor Aggelby Samskola, Aggelby

Fil.mag.
Dipl.ing.
Dipl.ing.

Fil.mag.
Fil.mag.
Fil.mag,
Fil.mag.
Dipl.ing.
Dipl.ing.
Fil.mag.
Tekn.dr.
Dipl.ing.

Fil.mag,
Fil.mag.
Fil.mag.

Dipl.ing.
Dipl.ing.
Fil.mag. fru
Fil.dr
Prof., fil.dr
Dipl.ing.
Fildr
Dipl.ing.
Dipl.ing.
Fil.dr
Fil.dr
Kemist

Arkadiag. 4 ¥, H:fors

0. Brunnsparken 20 B, H:fors

H:fors, Méansas, Réskogsvigen 29
—31 I 68

Koépmansg. 3 E, H:fors

Bergmansg. 15 B, H:fors

Bavervigen 14 lokal 9, H:fors

Dunckergatan 4 C, H:fors

Kymmene Ab, Kuusankoski

Abo Tval Ab, Abo

Stora Robertsg. 33 G 59, H:fors

Tavastg. 32 E, Abo

Pargas Kalkbergs Ab, Willman-
strand

Bulevarden 6 A 8, H:fors

Bryggeri Ab Bock, Vass

Pargas Kalkbergs Ab, Willman-
strand

Fabriksg. 12 D 64, H:fors

Dickursby

Skarpskytteg. 1 C, H:fors

N. Hesperiag. 7, H:fors

Mannerheimv. 52, H:fors

Mellungsby Ravgard, Botby, H:fors

Klosterg. 14 E, Abo

V. Kanalg. 8 AIII, Malms, Sverige

Pargas Kalkbergs Ab, Pargas

Uppsala 7, Sverige

Kiiala

0. Brunnsparken 9 B H:fors

Prof., med.kir.dr Lotsg. 5, H:fors

Prof., fil.dr
Dir., ing.
Dipl.ing.
Bergsrad,
Tekn.dr h.c.
Dipl.ing.
Dipl.ing.
Fil.kand.
Dipling.

Fil.mag.
Prof,, fil.dr
Fil.kand.
Fil.dr
Dipl.ing.
Dipl.ing.
Prof., fil.dr
Fil.kand., fru

Valhallaviigen 71, Stockholm
Sampsavagen 40 H, H:fors
Martinsg. 10, Abo
Kymmene Ab, Kuusankoski

Tavastg. 22, Abo

Finska Forcit-Dynamit Ab, Hangé

Larktradsvagen 2 B, H:fors

Fagersjovigen 213, Fagersjo,
Sverige

Grankulla

Slotteg. 33 B, Abo

Forsbyvéagen 11 E 31, H:fors

Ronnvéagen 30, H:fors

N. Hesperiag. 9 A 5, H:fors

N. Hesperiag. 9 A 5, H:fors

Runebergsg. 30 A, H:fors

Raholmsg. 9 A, H:fors

Eriksson, Christine
Eriksson, Lars
Eriksson, Olov R.

TFalck, Per
Fedosow, Jucca
Filén, Maj-Lis
Finnila, Gustaf
Fogelberg, B. Cedric
Fogelberg, Harald
Fontell, Krister
Fontell, Nils
Forsander, Olof

Forsberg, Bojan
Forsman, Lva
Forsman, William R.
Forss, Bengt

Forss, Kaj

Frejman, Torsten
Fremer, Kaj Erik
Friberg, Sven
Frosterus, Erik G.
Furuhjelm, Henrik
Gadd, G. Otto
Gadd, Nelli

Gadd, Olof

Geitlin Svante
Geitlin, Bertel
Ginman, Rolf
Glad, Fjalar
Grandell, Gunnar
Gripenberg, Jarl
Gripenberg, Stina

Groth, Bertil

Grotenfelt, Bengt

Groundstroem, Johanna

Grubitsch, Heribert

Gronblom, Berndt
Gronroos, Herbert
Gronvik, Anna
Gustafsson, Charley
Gustafsson, G. Rurik
Gustafsson, Olof
Goransson, Holger
v. Haartman, Goran
Hansen, Sture
Hanson, Sven

Harva, Olavi

Hasan, Abraham
Hausen, Hans
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Fil.kand.
Dipl.ing.
Ing.

Skarpskytteg. 12 B, H:fors

Varkaus.

Byggmaistarvigen 24, Bromma,
Sverige

Fil.kend., lektor Fredriksgatan 16 B 31, H:fors

Fildr
Fil.mag.
Fil.kand.
Fil.mag.
Tekn.dr
Fil.mag.
Prof., fil.tri
Fil.dr.

Fil.kand.
Fil.kand., fru
Fil.dr
Tekn.dr
Fil.kand.

Dipl.ing.
Fil.kand.
Fil.mag.
Dipl.ing.
Dipl.ing.
Fil.mag.
Fil.mag.
Fil.mag.

Dipl.ing.
Fil.mag,

Dipl.ing.

Fil.kand.
Dipl.ing.

Tekn.dr

Fil.dr

Prof., fil.dr

Fil.kand.
Fil.kand,
Prof., dr-ing.

Bergsrid
Dipl.ing.
Dipl.ing.
Fil.dr, doc.
Dipling.
Dipl.ing.
Dipl.ing.
Dipl.ing.
Dipl.ing.
Dipl.ing.,
overing,
Tekn.dr

Dipl.ing.
Prof., fil.dr.

Berggatan 22 C, H:fors

Nylandsg. 11 C, Abo

Idrottsg. 54 A, H:fors

Drumso, Storsvéangen lla B 31

Puolimatkank. 12 B, Tammerfors

Tegelslagareg. 8—10 J, Abo

Meritullink, 28 C 11, H:ki

Oy Alkzoholiliike Ab, Ostersjog. 51,
H:fors

Furuvégen 10, Westend. H:fors

Vipunenviigen 27, H:fors

Fredsg. 13, H:fors

Pargas Kalkbergs Ab, Pargas

Bjorkdungevagen 39 B 12, Mansas,
H:fors

Ab Vass Bomull, Vasa

Skillnadsg. 5§ B 13, H:fors

Vinkelg. 1, Hangd

Albertsg. 23, H:fors

Dickursby

Tempelg. 2 D 37, H:fors

Paivarinteg. 4, H:fors

Godsagarvagen 32, Johanneshov,
Sverige

Keandidatvigen 3, Grankulla
Pargas
Mannerheimv. 40 C 57, H:fors
Idrottsg. 22 A 37, H:fors
Backvigen 1, Grankulla
Roénnvéagen 12—14, H:fors
Oceanografiska inst., Stigbergs-
torget, Goteborg

Angskarsgatan 5, ITI, Stockholm

0, Sverige

Resoviagen 8 D, H:fors

Lonnrotsg, 11 A, H:fors

Technische Hochschule Graz,
Graz, Osterreich

Engelplatsen 8, H:fors

Grankulla, Sailos villa

Cygnaeusg. 7 D 35

Trollstensviagen 1 F, Hagalund

Storsviingen lla A 16, Drumsdé

Aningaisg. 10 B, 35 Abo

Joutseno

Bofors bruk, Karlskoga, Sverige

Woikka

Strandg. 13, Borga

Klapproosstraat 43, Vlaardingen,
Nederland

Nylandsg. 15, H:fors

S. Strandvégen 5, Brando, H:fors




Heikel, Annsg,
Henrichs, Claus
Henrikeson, Sture
Herlitz, Carl Gustaf

Hernberg, Gunnar

Hindsberg, Lars-Erik
Hofman, Erik

Holm, Birgitta
Holm, Bjérn
Holmberg, Ann-Marie
Holmberg, Bror
Holmberg, Gustaf-Adolf
Holmstrém, C. G.
Holmstréom, Maj
Holmstrém, Ragnar
Hultin, Sven Olof
Héggman, Jarl

af Hallstrom, Martti
Hastbacka Kayj
Ingelius, Paul
Ingman, Brita
Ingman, Th. Hubert

Jaatinen, B, J.
Jaatinen, Ingmar
Jalava, Pentti
Janson, Gustave Filip
Jansson, Henrik
Jansson, Ossian
Jarnholt, Margareta
Jeglinsky, Inger
Jensen, Waldemar

Jernstréom, Olof
Johansson, H. G.
Johanson. Monica,
Jungebrand, Thorwald
Jurvelius, Erik

Juslén, Camilla
Juup, Gosta
Kahlson, Torsten
Kajander, Lisa
Kari-Hietala, Sigrid
Karsten, Johan Olof
Kauko, Yrjo
Kaustinen, Ola

Kihlman, Bengt

Kihlstrém, Torsten
Kivalo, Pekke

Kjellman, Ingvald

I — ———
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Fil.mag.
Dipl.ing.
Fil.mag.
Bergsrad,
dipl.ing.
Bergsrad
Chefdir., dipl.
ing., fil. mag.
Dipl.ing.
Fil.mag.
Fil.mag., fru
Fil.kand
Fil.kand.
Prof., fil.dr
Fil.dr, doec.
Apot.
Fil.mag.
Fil.mag., ing.
Dipl.ing.
Fil.mag.

Fil.tri

fil. kand.
Fil.mag.
Fil.kand.
Bergsrad,
dipl.ing.
Apot.
Dipl.ing.
Dipl.ing.
Fil.kand.
Fil.kand.
Dipl.ing.
Fil.kand.
Fil.kand.
Prof., tekn.dr

Fil.mag.
Laborator
Fil.mag.
Fil.kand.
Dipl.ing.

Fil.kand.
Dipl.ing.
Fil.mag.
Fil.mag., fru
Fil.kand.
Dipl.ing.
Prof., tri-ins.
Dipl.ing.

Fil.kand.

Prov.
Tekn.tri.

Dipl.ing.

Gyldensviagen 8 A 19, Drumsd
Gertrudsg. 9, Abo
Tirholmsvégen 28 B, Drumsd
Pohjolag. 46, Kottby

Simmarstigen 2, Munkanés

Lielahti
Martinsg. 4, Abo

Kaserngatan 16 A 9a, H:fors
Kaserng. 16 A 9a, H:fors

Barnhemsgriind 3 C 46, H:fors

Akarp, Sverige

V. Strandg. 17, Abo

Apoteket, Korpo

Dragonviagen 18, lok. 13, H:fors

Dickursby

Ekono, 8. Esplanadg. 14, H:fors

Gravlingsviagen 1, Hertonés,
H:fors

Mannerheimintie 38, H:ki

Runebersg. 17 D 65

Kaptensg. 11 B, H:fors

Mannerheimv, 42 B, H:fors

Rajamiki

Joensuu

Dalvigen 1 B, Grankulla

Skolgaten 21 C 64, Abo

Parkg. 3 E, H:fors

Esbo St.

Nylandsg. 8, 4, Abo

Dobergviigen 13 B, Bofors, Sverige

Kilo

c/o Centrallaboratorium Ab,
S. Hesperiag. 4, H:fors

Kesitie, Korso

Kaptensg. 7 D XI, H:fors

Lappviksg. 1 A, H:fors

Mejlans 27 B, H:fors

Satakunnaunkatu 32 A 5, Tam-
merfors

Skeppsredareg. 4 F, H:fors

Lempiala, Hollo

Fredriksg. 77 A, H:fors

Klockringareg. 15, Abo

Baggbdle, Klasasv. 10 A

Sateri Oy, Valkeakoski

Kasarmink. 18 A H:ki

The Institute of Paper Cheristry

Appleton, Wisc., USA.

Hogbergsg, 19 A 7, H:fors

Loénnrotsskviren 5, H:fors

Huopalahdentie 16 B 26, Munkki-
niemi

Slottsg. 33 B, Abo

Klingstedt, Gustav
von Knorring, Géran
Knutson, B.

v. Konow, Ruben
Koroleff, Folke

v. Koskull, Hans
Krauel, Hermann

Krieger, Hans

Krohn, Viainé
Kuve, Boris
Kyrklund, Gunnar
Lagerbohm, Max-Ake
Lahtonen, Pentti
Landgren, Stig
Lappalainen, Hanna
Lassenius, Torolf
Laurén, Ingeborg
Laurén, Rabbe
Laurent, Stig-Olav
Lehtonen, Eino
Levén, Harry
Liljelund, Rolf
Lindahl, Ralf
Lindberg, Jarl
Lindberg, Johan

Lindberg, Kalevi
Lindblad, Lars Gustav

Lindewald, Carin
Lindfors, Tor
Lindgren, Ulla
Lindh, Inger

Lindh, Lennart
Lindh, Thorsten

Lindholm, Maj-Lis
Lindholm, Nils
Lindroos, Karl-Gustaf
Linko, Erkki
Lithr, Hakan
Lund, Ole
Lundsten, Tor
Lupander, Kurt
Luther, Fredrik
Lydén, Ragnar
Lénegren, Holger
‘Malmstrém, BE. E.
Metzger, Adolf A.
Monnberg, Birgit
Monnberg, Ragnar
Maikila, Eino
Miklin, Carl

Dipl.ing,
Frih., dipl.ing.
Ing.

Dipl.ing.
Fil.dr

Frih., dipl.ing.
Fil.mag., ekon.
kand.
Dipl.Chem.

Fil.toht.
Dipling.
Til.mag.
TFil.kand.
Dipl.ing.
Dipling.
Fil.tri, apt., rva
Dipl.ing.
Dipl.ing.
Fil.kand.
Fil.kand.
Dipl.ing.
Fil.mag,
Kemist
Tekn.dr
Ing.
Fil.dr.

Dipl.ing.
Dipl.ing.

Fil.mag.

Fil.kand.
Fil.kand.
Fil.kand.

Apot.
Fil kand.

Apot.

Fil.mag.
Fil.kand.
Fil.mag.
Dipl.ing.
Dipl.ing.
Dipl.ing.
Fil.mag.
Fil.mag.

Bitr. prof., fil.dr
Fil.mag., apot.
Fil.mag., apot.
Prof., fil.dr
Fil.dr
Dipl.ing.
Dipl.ing.
Fil.dr

Kymmene Ab, Kuusankoski

Kaukas

Stora Nyg. 7, Stockholm, Sverige

Nordenskjoldsg. 9 A, H:fors

Havsforskningsinstitutet, Obser.
vatorieg. 2, H:fors

Tolog. 7 A, H:fors

Manegeg. 4 B 3, H:fors
Univ.Kem.Lab., Regeringsg. 5,
H:fors

Toinen lyseo, Turku

Asnekoski

Kuusankoski

Forsbyviigen 9 E 44, H:fors

Triitalan Nahkatehdas Ulfsby.

Savilag. 3 B, H:fors

Arkadiank. 21, H:ki

Ulfsbyvigen 19, H:fors

Broholmsg. 4 F, H:fors

Ladugérdsgatan 4, Ekenés

Ronnviigen 38, H:fors

Vattenverket, Hallis, Abo

Handelskem.laborat., Vasa,

Sandelsg. 10 B 36, H:fors

Hardstigen 3 b, Mansas, H:fors

Ab J. W. Enqvist Oy, Lielahti

Skadespelarvigen 8 A 6, N.Haga,
H:fors

N.Hesperiag. 5 A 13a, H:fors

Pargas Kalkbergs Ab, Villman-
strand

Grankulla

Fabriksg. 6 A, H:fors

Rindég. 23 IV, Stockholm, Sverige

Qvantenborgsvigen 4 A, Lund,
Sverige

Nya Apoteket, Ekenis

Qvantenborgavigen 4 A, Lund,
Sverige

Kajana

Oy Esso Ab, 8. kajen 12, H:fors

Gengatan 3 H 42, H:fors

Pargas Kalkbergs Ab, Pargas

Taminer tehtaat, Tammerfors

Skolhusg. 11, Séderhamn, Sverige

Toivolag. 29, Abo

Munksnés Grundvigen 24 H:fors

Kauttua

Domsby, Esbo

Apoteket, Fiskars

Kuopio

Abo Akademi, Abo

Borgmastarbrinken 3 C 39 H:fors

Rauma-Repola Oy, Raumo

Vuoksenniska Ab, Abo

Pyynikintori 1, Tammerfors



Nikander, Bo
Nikkanen, Kurt
Nikus, John
Nizowsky, Boris
Nordman, G. O.

Nordstrém, Carl-Gustav

Nordstrom, Svante
Nyberg, Irma
Nyberg, Harald
Nyberg, Uno

Nybergh, Bengt

Nylander, Arne

Nylander, Rune
Nyman, Gosta
Nystrém, Berit

Nynis, Ole

Olsen, Einar
Othman, Hans
Otterstrdom, Bengt
Palmén, Synniéve
Passinen, Kaapo
“Pehrman, Gunnar
Peldan, Holger
Penttila, Aneri

Petander, Sigurd

Petrell, Ingegerd
Pettersson, Nils
Pettersson, Ragnar
Pettersson, Stig
Portin, Lars-Olof

Qvist, Walter
Ramberg, Marianne

Rautalin, Edward
Reims, Kurt B.
Reims, Stig Gunnar
Remmer, Fjalar
Remmer, Eila
Renvall, Age
Ringbom, Anders
Ringvall, Alve
Rinne, Pekksa
Rinne, S.
Rosendahl, Torsten
Rosenqvist, Gustav
Rosquist, Ossian
Rosenlsf, Sture

Runeberg, Jarl
Rénnholm, Christina
Sehlberg, Hans
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Dipling.
Dir.

Pargas Kalkbergs Ab, Pargas
Bokarbetarveg. 14 C, H:fors

Dipl.ing.,fil.mag. Dalsbruk

Fil.mag.
Fil.mag.,
odont.lic.
Fil.dr

Fil.kand.
Dipl.ins., rva
Dipl.ing.
Apot,

Ing.

Fil.mag., apot.
Dipl.ing,.
Tekn.dr, doc.
Fil.kand.

Fil.mag.
DiplLing.
Fil.mag.
Dipl.ing.
Fil.mag,, fru
Dipl.ing.
Prof., fil.dr
Fil.dr, apot.
Dipl.ing.

Dipl.ing.

Dipling.
Fil.mag,.

DipLing.
Fil.kand.
Dipl.ing.

Prof., fil.dr
Agr.forst.kand.,
fru

Dipl.ing.
Dipl.ing.
Fil.mag.
Dipl.ing.
DipLing.
Fil.mag.
Prof., tekn.dr
Dipling.
Dipl.ing.

Ing.

Dipl.ing.
Dipl.ing.
Dipl.ing.

Ing.

Fil.kand.
Dipl.ing.
Fil.mag., ing.

Hummelg. 3 A, H:fors

Gamlakarleby

0. Hertonés, Sagolandsstigen 7,
H:fors

Mannerheimvagen 51, H:fors

Puistok. 7 A 14, H:ki

Parkg. 7 A 14, H:fors

Karis

Hertonss, Skodbacksv., 18 A,
H:fors

Apoteket vid Tratorget, Abo

Finnish Chemicals Oy, Aetsd

Varkaus

Braxengrasvigen 2 B 22, Drumsd,
H:fors

N. Hesperiag. 11 B, H:fors

Pulp, Joutseno

Gszeliusg. 2 A 2, Abo

Tavastg. 28 C 4, Abo

Hoégbergsg. 1 B, H:fors

Topeliusgatan 11 A 37, H:fors

V. Strandg. 17 A, Abo

Topeliusg. 34 B, H:fors :

Oy Medica Ab, Industrig. 25,
H:fors

Oy Star Ab, Pinnink. 53,
Tammerfors

Eriksg. 33 A 9, H:fors

Kaptensgatan 5 C, H:fors

Triksg, 6, Abo

Nylandsgatan 23 B 11, H:fors

cfo Schildt & Hallberg,
Dickursby

Braheg. 2, Abo

Sotalaisg. 4, Abo

Woikks,

Héameenkatu 30 C, Tammerfors
Topeliusg. 11 & 17, H:fors
Porslinsfabriken, (steras, Abo
Porslinsfabriken, Osteras, Abo
Haveri gruva, Viljakkala
Vardbergsg. 8, Abo

Fredsg. 1 C, Abo

Nyikersg. 5, Abo

Aanekoski

Arabia Ab, H:fors

Kymmene Ab, Kuusankoski
Epila

c/o Schildt & Hallberg,
Dickursby

Mecheling. 2 A, H:fors

Ab Sulfitmurning, Borga
Bulevarden 17 A, H:fors

Sahlberg, Ulla
Sahlberg, Uno
Salmén, Hans
Salomaa, Henrica
Salovius, Birgit
Salovius, Hugo
Sandberg, B. E.
Saris, Nils-Erik
Saxén, Arne
Schauman, Lennart
Schjerfbeck, Magnus
Schmidt, Harry
Sehroder, E.
Schrader, Inga
Schultz, Tor
Setila, Inger
Segerman, Uno B.
Silén, Gosta
Silfverberg, Runar
Simberg, Guido
Simons, Arnold
Simons, Lennart
Sirén, Arne S.
Sjsberg, Holger

Sjoberg, Veikko
Sjoblom, Lars
Slotte, Wolmar
Smedslund, Tor
Sternberg, Holger
Ston, Armas
Sten, Birgitta

Stenius, Ake

Stigell, Jarl

Stjernvall, Gisela
Storhannus, Runi
Storgards, Torsten

Strandell, Gunnar
Strandstrém, Helena
Strom, H.

Sumelius, Oscar
Sundberg, Gunvor
Sundell, I, Gustaf
Sandgrén, Albert
Sundgren, Ernst
Sundman, Folke

Sundman, Jacobus
Sundman, Veronica
Sundroos, Bror
Sundstrém, Ernst
Sundman, Lars-Olav
Soderberg, Per-Olof
Soderblom, Arne

83—

Fil.kand.
Dipl.ing.
Fil.mag.
Fil.kand.
Fil.mag.
Fil.mag.
Ing.
Fil.lic.
Dipl.ing.
Tekn.dr
Fil.mag.
Dipl.ing.
Ing.
Med.lic.
Fil.mag.
Fil.kand.
Apt.
Tekn.dr
Ing.
Fil.mag.
Fil.mag.
Prof., fil.dr
Fil.dr
Dir.

Fil.mag.
Fil.dr
Dipl.ing.
Fil.dr
Fil.mag.
Fil.mag.
Dipling., fru

Fil.mag.

Dipl.ing.
Fil.kand.
Fil.mag.
Prof., fil.dr

Dipling.
Fil.kand.
Fil.kand.
Fil.mag.
Fil.kand.
Dir.
Prof.dr-ing.
Fil.mag.
Fil.mag.

Tekn.dr
Fil.mag., fru
Dipl.ing.

Fil.kend., ing.

Fil.mag.
Dipling.
Dipl.ing.

Bulevarden 17 A, H:fors
Aningaisg. 3, Abo

¢/o Oy Toja, Toijala
Idrottsg. 14, H:fors
Topeliusg. 29 A, H:fors
Tolétorgg. 3 B, H:fors
Asinekoski

N. Kajen 16 A 13, H:fors

Lasarettsg. 8 B, Abo

L. Tavastg. 11, Abo

Mannerheimv. 37 B, H:fors

Wiirtsila-Koncernen, Arabia Ab

Lotsg. 13, H:fors

Vardbergsg. 1, Abo

Pargas Kalkbergs Ab, Pargas

Toyrytie 5, Maunula, Helsinki

Oulu

Sjotullstorget 6, 7 van., H:fors

Nokia

Silversundviag. 40 B, Brando

Kuusankoski

Moérkskomvigen 2, Kottby, H:fors

Mecheling. 26 B 23, H:fors

¢/o Finska Férg och Ferniss-

fabriks Ab, Korso

Rautatehdas, B 99, Imatrankoski

Sotalaisg. 4 2 A, Abo

Salligatan 1 A 3, H:fors

Parkg. 7 B, H:fors

Eriksg, 9 A, H:fors

Hapesuonkatu A 19, Nokia

Svenska Flickskolan, Arkadiag.24
H:fors

Kolméardsvagen 9II, Lidingé 3,
Sverige

Tavastg. 26, Abo

Bulevarden 32 A, H:fors

Danielsv. 12, Sockenbacka

Riddareg. 6, Univers. Mejeriinr.,
H:fors

Borga Cellulosafabrik, Tolkis

Koroisviigen 8, H:fors

Apoteket, Narpes

Bangatan 1 A, H:fors

Hoplaxv. 9, H:fors

Abrahamsgatan 15 A 7, H:fors

Observatorieg. 8 D, H:fors

Drumsévigen 15 B 19 H:fors

Boliden Batteri Aktiebolag, Hults-
fred, Sverige

N. Hesperiag. 7 A, H:fors
N. Hesperiag. 7 A, H:fors
Kymmene Ab, Kuusankoski
A, Ahlstrém Oy, Varkaus
Slottsgatan 28 A, Abo
Lietsala, Nadendal

Abo Tval Ab, H:fors.




Soderlund, Bo
Soderstréom, Kerstin
Tallgrén, Gunnar

Tamelander, R. A.
Teerenhovi, Boris
Therman, Elmar
Tigerstedt, Leon
Troupp, Angelique
Tuomala, Viljo
Tybeck, Ethel
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Fil.meg.
Fil.mag.
Dipl.ing.

Ing.
Fil.kand.
Dipl.ing.
Ing.
Fil.mag.
Dipl.ing.
Fil.kand.

Térnblom, Henry Nilg-Erik Fil. kand.

Tétterman, Harald
Udd, Karin
Ulfsparre, S.

Waldonen, Thure
‘Waller, Richard
Wallin, Goéta
Waltonen, Frank
Wasastjerna, Jarl
‘Weckman, Sven
‘Wegelius, Theodor

Fildr
Fil.mag.
Ing.

Dipl.ing.
Fil.mag.
Fil.kand., fru
Dipl.ing.
Prof., fil.dr
Dipl.ing.
Prof., agr.,
forst.dr

vonWeissenberg, Benjamin Ing.

‘Wentzel, G.

‘Wessman, Tor
‘Westerholm, William
‘Westman, Tor-Bjorn

Wickstrom, Goran
‘Widén, Bertel
Wigren, Gunnar
Willberg, Anita
Willberg, Bertel

Willberg, Lars
Wirta, Elis Rafael
Vittasmiki, Tuure
Wolff-Nessler, Nelly
‘Wrede, Kenneth
Waénninen, Erkki
Akermark, Wilhelm
Alander, Paul
Ohblom, Helmer
Ornhjelm, Runar
Osterman, Walfrid

Ing.

Fil.mag.
Dipling.
Fil.mag.

Dipl.ing.
Fil.dr, apot.
Dipl.ing.
Fil.mag., fru
Dipl.ing.

Dipl.ing.
Dipl.ing.
Dipl.ing
Fil.dr, fru

Frih., dipl.ing.

Dipl.ing.
Dipl.ing.
Dipl.ing.
Apot.

Dipl.ing.
Dipl.ing.

Rickhalsvigen 12, Korso

Kalevag. 11 B, H:fors

Rhinelander, Paper Co, Rhine-
lander Wisconsin U.S.A.

Nylandsg. 31 B, H:fors

Harjula, Epila

St. Allén 14 B, Munksnés

Vesslestigen 3 B 28, Hertonds

Gertrudg. 3, Abo

Sirkkalag. 28, Abo

Mejlans 26a, H:fors

Mecheling. 25 A 7, H:fors

St. Robertsgatan 35—37 B, H:fors

Krikfjirdsg. 6 A 12, Vasa

Sulfitfabriken, Ornskjéldsvilk,
Sverige

Oy Arabia Ab, H:fors

Pargas Kalkbergs Ab, Pargas

Esbogard, Koklaks

Vehnia Ab, Reso

Sandviksg. 2 B, H:fors

Hogbergsg. 2 A, H:ifors

Grasviksg. 10, H:fors

Karihaara

Smedjeviksviigen 11 A 4,
Drumsd, H:fors

Oy Arabia Ab, H:fors

Pohjolag. 1, Kottby

Finska Forcit- & Dynamit Ab,
Hangd

Hogfors Bruk, Karkkila

Borga

Ab Kaukas Fabrik, Lauritsala

Mecheling. 45, H:fors

H:fors Stads Laboratorium,
Katrineg. 1, H:fors

Vaxtolje Ab, Reso

Vasa Bomull Ab, Vasa

Betsocker Ab, Nadendal

Joukolavigen 3 D, Kottby, H:fors

Valkeakoski

Slottsg. 5 B, Abo

Jeppo

Topeliusg. 11 A 44, H:fors

Dalsbruk

Kymmene Ab, Kuusankoski

Skeppareg. 19, H:fors

Medlemsantal - Jdsenmiddrid

380

Om eventuella fel och bristfilligheter i férteckningen bedes meddela till
samfundets sekreterare under adress: Fil.mag. Per Falck, Fredriksg. 16 B 31

Helsingfors.

e e ———

e — —_—— -

Windowless Flow Counter
fér analys av mycket svag beta-strdlning
(t.ex. C-14 och S-35)

Superscaler med SC-36A Plug-in Pulse Amplifien

Ett exempel pad de ménga olika kombinationer av
Tracerlab-apparater, som kan sammauanstéllas for
talrika specialdndamal.

Representant

oy Conitiody o

Helsingfors, Eriksgatan 24 - Tel. 13 505 (vaxel)
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