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honds of the oil molecules. The first type of reaction can be
split into acid-interchange, alcohol-interchange and ester-
interchange.

For reasons of simplicity both types of reactions first are
dealt with separately.

A. Reactions at the ester group

These occur frequently and are quite desirable for the varnish
maker since combinations of oil and resin may have improved
properties over a physical blend of the two components. If the
resin is only dissolved, properties of the oil and the resin may
still be apparent, whilst combination of the two leads to a new
structure which may be superior to either component. The
fatty acid radiacle in natural esters (drying oils) can be replaced
by rosin or other natural acids or by a variety of synthetic
acids. The glycerol in the ester structure can be replaced by
other polyhydric alcohols or hy synthetic resins containing free
hydroxyl groups.

1. Aecid-vnterchange occurs when an acid type resin is heated with
drying oils. Experiments made by Powers (I) showed that
when equal amounts of rosin and linseed o0il were heated
together at 275° C, fatty acids were liberated. He found that
after two hours at this temperature, 40 9, of the rosin acid
had been esterified. Assuming that the free energy of the
rosin ester formation is the same as that of the fatty acid,
equilibrium could be expected at 50 %. The retarding
effect of rosin on the gelation of wood oil, you are familiar
with, can be contributed to acid-interchange, causing a
reduction on the extent of possible cross-linking by the
univalent rosin acid.

CH,OY, CH,OR

|
CHOYV, 4- RCOOH. & CHOF, + F,CO0H
CH,OF, CH,LOF,

(schematically)

2. Alcohol-interchange is used in the alcoholysis step in the
preparation of alkyd resins and also in the manufacture of
»syntheticy drying oils, where the drying properties of slow
drying oils are improved by replacing the natural esterifying
alcohol by an alcohol of higher functionality.

3. Ester-interchange is more difficult to prove and it had so far
been impossible to measure the extent to which it occurs
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yuantitatively. A reaction between ester type resins and
drying oils is, however, indicated by the behaviour of very
high melting phenol-modified rosin esters, when trying to
disperse these into drying oils.

If heated with oil during a short time, solubility of certain
high melting ester type resinge may be obtained but the
addition of mineral spirits causes precipitation. Such a
resin, when merely dissolved in the oil at low temperatures,
gives a quite suitable medium for glossy overprint varnishes.
The same resin, when heated with the oil during a sufficient
length of time, gives varnishes that can be thinned with
mineral spirits (better solubility). Interesterification might
well have reduced the size of the resin molecules by the
introduction of fatty acid molecules in the place of the
rosin-phenol-formaldehyd-agglomerate.

Further evidence of ester-interchange is given by more
accurate investigation of the solubility of these types of
resins when heated together with drying oils. This increase
of solubility, unfortunately enough, is intercepted by changes
in solvent power of the drying oil due to its polymerization
during the heating period and, thus, cannot serve quantitative
investigations.

Powers (1) found a correlation of the increase of solubility,
or better dispersability of a given resin in oil with the temperature
at which a blerid of the preheated resin-oil mixture and a suitable
paraffinic mineral oil became homogeneous. This temperature,
called Cloud Point, decreases with the time during which the
resin and the oil are heated together at 280° C. Hspecially with
the higher melting phenol modified ester gums and at a relatively
low ratio of oil to resin, the curve of the Cloud Point went
through a minimum. The increase in Cloud Point was contributed
by Powers to the decrease in solvency power of the drying oil for
the resin, as it starts to polymerize.

For instance, unbodied linseed oil has a very simple structure
and esterinterchange with a phenol modified rosin ester will
result in a simplification of this resin, leading to its better
dispersability and consequently to a better homogeneity. This
is, according to Powers, correlated with a better miscibility
with the mineral oil, showing up by a decrease in Cloud Point.
The reaction mechanism is given below (schematically). Assum-
ing an average molecular weight of linseed oil (triglyceride)
of approx. 884 and of the phenol modified rosin ester of approx.
3 000, the interchange of a phenol-formaldehyd-rosin adduct
with a fatty acid chain would lower the molecular weight of the
resin with about 700, making it Dbetter dispersable:
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rosin
pheuol} O CH, rosin K————0—CH,
('H,OL, HCOH | CH,0 lphonol |

rosin | | HCOH rosin |
CH,OF, pheno]} —0—-CH — > CHOF, + phenol } —0-—-CH

HCOH | HCOH l
CH,OF;  rosm CH,ONK, rosin

phenuli —0—CH, phenol ; -0-—-CH,

HCOH HCOHR J

From this simple structural presentation it will be clear that
the oil molecule that has taken part in this ester-interchange
reaction, has increased in molecular weight. This might decrease
its solvency power for the resin and moreover, when the other
fatty acid chains still present start the »association reaction»
normally occurring when drying oils are heated at elevated
temperatures, the resin will become less soluble.

Parallel to the changes in Cloud Point are the curves of the
viscosity chains. Here again, the increase of the viscosity curve
should be due to the own polymerization of the oil and to the
polymerization of the oil sigments present — through ester-
interchange — in the resin molecule. The resin molecule is,
through these oil sigments, also susceptible to an increase in

molecular weight. This would explain why the viscosity of

the higher melting phenol modified rosin ester »C» increases
morelrapidly than same of »B».

The following graphical presentation has been taken from the
publication of Powers:

(Al resins heated with alkali-refined linseed oil in 20 minutes
to 280°C under a carbon dioxide atmosphere)

Softening point phenolic "B’ : 180° C /
it

Softening point phenolic "C” : 175" C
150 —— — /

L \\_‘/ B 11
1o _/; % / c, 12
v ;; / ) 12
- : N v
& 70 oCh 2 B )(/
E / ’
v e
30
8 hours 0 ? ¢ 6hours
Solubility resins at 280°C. Viscosity in linseed oil at 280°C.

1:1 meuns egual part resin and oil.
1:2 means one part resin heated with 2 parts oil,
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Powers also proved that the influence certain varnish resins
seem to have on the speed of bodving of linseed oil not necessa.-
rily is due to a resin/oil reaction, but especially with the non-
reactive pure phenolic resins can be related to a higher initial
viscosity of the oiljresin blend. In this case the curve of the
Cloud Point also did not show a anomal behaviour, i.e. the
Cloud Point increased steadily with the time at 280°C. The
difference in the hehaviour of phenol modified rosin esters
under the same conditions therefore indicates a reaction. Hster-
interchange seems to be the most logical reaction to propose.

Oil-reactive phenolic resins, of course, do react with drying
oils but this subject will be dealt with later. Of practical interest
to the varnish maker is that from the Cloud Point determinations
it can be seen that high melting phenol-modified rosin esters
are better dispersed when they are cooked in longer oil-length
varnishes. There always will be a certain amount of resin that
does not combine with the unbodied fatty acid chain. Assuming
that the free energy of both esterification reactions is almost
the same, equilibrium of the ester-interchange reaction can be
calculated. If equal proportions oil and resin are used, equili-
brium (not taking into account the changes caused by own
polymerization of the oil) should be at 50 9, of the resin »ester-
interchanged». When the proportions are 4 parts oil to 1 part
resin only 20 9%, of the resin should be unchanged at equilibrium.

AB + BC = AC + BD

The fact that a high melting phenol-modified rosin ester
sometimes must be dispersed in part of the oil first is due to the
fact that this dispersability again is counteracted by a) the
own polymerization of the oil, b) the higher molecular weight
the oil attains by ester-interchange. In practice further portions
of oils are added as unbodied linseed oil and the varnish cooking
procedure thus aims to achieve the best dispersability by using
fresh unbodied oil during the whole cooking process.

Maleic modified rosin esters often appear to be less soluble
than phenol modified resins of the same melting point, but the
amount of ester groups present in maleic modified rosin esters
promotes their dispersion in drying oils. In this case a high
concentration of resin favours ester-interchange and high melting
maleic resins thus should be dispersed in a relatively small
quantity of oil first (especially when bodied oils are used at the
start since the poorer solubility of these for the resin makes the
dispersability more critical).

Slower bodying oils, such as soybean oil, show lower Cloud
Points than linseed with the same resin; more readily polymeriz-
ing oils give higher Cloud Points. With wood oil, the own

)
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polymerization often raises the Cloud Point more than the
ester-interchange can lower it. The Cloud Point of a certain
combination is lowered when litharge is added during the
cook; lead soaps and some acid catalysts tend to promote the
ester-interchange. Cloud Points also are lower when the test is
done in an inert (CO,) atmosphere in which case the linseed
oil has a lower speed of own polymerization.

B. Reactions at the double bond (conjugated and non-conjugated )
of the oil molecule

This reaction has been investigated with oil-reactive pure
phenolic resins of various types and grades of reactivity. These
spure phenolicy resins can be classified in heat-advancing, or
heat-hardenable phenolic resing and non-heat-advancing resins.
The former often polymerize in themselves so rapidly that they
are not suitable for cookings with oil. Choice of the suitable
phenolderivatives determines the usefulness of the resin for
specific purposes.

One of the first attempts to investigate the reaction has been
made in 1935 by Hilditch and Smith (3) by heating together
2,6-dimethylol-para-cresol and the methylesters of palmitic,
oleie, linolenic, linoleic and oleostearic acid. Turkington (4)
in 1938 and Lilley (5) in 1940 observed the differences in the
quantity of water and formaldehyd liberated when oil-reactive
phenol-formaldehyd resins were heated alone, with mineral
oil or with drying oils. Hultzsch (6) proved that unsaturated
compounds such as styrene, maleic acid esters, abietic acids
ete. react with phenol-alcohols to give a chromane structure in
which reaction Singer (7) suggested quinone methide as an
intermediate.

OH CH—CgHp 0
7 —CH,0H cH ('H—CgH;
+ —_ + H0
< —(H
N/
CH,y

phenolaleohol styrene chromane ring
OH
N
N AN\

N\—CH,COH 0 4+ H,0
S 7 « =—CH
;\7;/ / 2
methylolphenol methylene quinone  water

OH

OH

Vi
/

N CHg— O — HpC—
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The same mechanism was proposed for the reaction of highly
methylolated, alkaline catalyzed phenol-formaldehyd resins
with the double bonds present in drying oil fatty acids and
investigated by Charlton et al. (8). The amount of water and
formaldehyd that is liberated during the reaction gives an
indication of what is happening as can be seen from the following
simplified structural presentation. A phenolalecohol, when heated
alone or in the presence of an inert medium such as paraffin
oil will condense according to reaction AC or B and liberate

+ Hg0

with un-

(0]
I
/. \‘:CH2
2\ | +3EHR0
A per mol
r phenolaleohol
OH OH
A y
—CH,OH /N CHy— O —H,C VAN \
A p )
. / L b4 1HO N
\ / per mol olymerization
G (—HCOH) phenolalcohol & OWR POLy.
/ ). reaction
B / saturated com-
\ / pounds
N\ OH ¥ oH
X ‘.’/'\,* CH, —
N + 1 HCOH + } Hy0
per mol phenolalcohol
0
'CHon :CH2
+ 1H:0
D
I
/f’\ CH (CHy), COOH 0
7 =CH, | E , CH (CHy); COOH
1 CH (CH,), CH,
CH (CHy); CHy
C
Hy
(0]
OH I
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Yy mol Hy0 and ¥ mol HCOH per mol phenolalcohol. Since
the same amounts have heen found in the presence of unhodie
linseed oil, the phenolalcohol in this case must also have under-
gone merely the etherification reaction. With wood oil, dehyd-
rated castor oil and with linseed-stand oil where conjugated
double bonds are present, a decrease in the amount of formal-
dehyd evolution was found (tests made at temperatures below
180° C by Charlton et al.). In this case the reaction proceeds
as D and E or ay B through I to E.

. The above is too simplified in that the simple phenolalcohol
used to demonstrate the type of reactions that might occur
possesses two more reactive groups (ortho and para to the
phenolhydroxyl) that will react. Investigators, therefore, used
para-substituted phenols, using either o-cresols or p-substituted
phenol dialcohols. A high methylol content should favour oil
reactivity of the resin (9, 12). Sprengling (9) used the o-methyl
derivative of p-tertiary butyl o-cresol

H
O

HyY —(H,0H

(CHg)y

which is susceptible to the same reactions. The reaction product
obtained by heating the methylol derivative with excess oleic
acid could be separated by the use of a Duolite A—2 anion
exchanger into three products. Two of these resulted from the
self-condensation of the phenolalcohol, the third showed the
ultraviolet absorption spectrum of a chromane ring (10) with
no evidence of free OH-groups or reactive hydrogen atoms.
The amount of chromane recovered indicated that 35—45
mol 9, of the methylol cresol had followed reactions similar
to DI or FE. Although the work done with simplified »phenolic
resinsy does not fully explain the reactions involved when fully
condensed pure phenolic resins are cooked together with wood
oil in your varnish kettle, it certainly has been the first step
towards a more scientific approach of varnish cooking. It ean
to a certain extent already be predicted whether a given pure
phenolic resin will improve the exterior durability of wood oil
varnishes or not.

From the above it will be clear that »oil-reactivity» is not only
related to the resin as such, but is also quite dependent on the
activity of the double bonds (conjugation) present in the oil
and also on the solubility of the phenolic resin in the oil. The
more reactive groups are present in the phenolic resin, the greater
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its reactivity. 'This, however, will in general promote resinifica-
tion of the vesin in itself, decreasing its solubility in oil. Hence,
phenolic resins with a carefully designed functionality should be
used. Finally, elevated temperatures are needed to provide
for the reaction energy of the reaction between resin and oil
which can make the slogan »oil-reactivity» to a reality.

Part of the phenol resin always will react according to B and
part of the methylene quinone will condensate further in itself.
This portion will be larger when the reactivity of the oil medium
is lower, i.e. pure phenolic resins that excell with wood oil may
give dark coloured, slow drying, low viscosity varnishes when
used with unbodied linseed oil.

»Softer» phenolic resins that are not yet fully condensed, show
ureater reactivity and may show a faster viscosity increase
when cooked with wood oil than the harder, more fully condensed
resins.

The study of the various »phenolic resins» is so extensive that
for this subject reference is made to a few excellent reviews
(13, 14, 15, 16).

Attempts have also been made to explain »oil-reactivity»
of pure phenolic resins with the Flory-Stockmayer theory of
functionality and gelation (17, 18, 19).

It should be reported that according to Hultzsch (16, page 165)
in media where sufficient reactive double bonds are present,
no complex phenol resin agglomerate is formed since the dime-
thylene ether bridges are broken down again. The reaction of
a para-substituted phenol dialecohol, as suggested by Hultzsch,
can be characterized as follows

OH OH OH OH
) {
b J‘] z(’ = 77('1"[2*()*1'12('— N— CHg — 7,UH2_07H207
N Ne
R R R R
0 (0] O (@]
I Il | [
HyC = CH, H¢ ¢ N\ CH,y — =CH, CHy=
" + |
v% :
R R R

—> (with oil) reaction E and
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“ I He' \/ R
HC CH
[ oo . O | HC N
H(,‘/ N — (H, - O'H !\O/ N
or I‘IC
HC - R R C‘H Il CHy
| ¢ C7 HC
ue Hp Hy g [ o
] | HCNS
ac ('H
| ¢ —R
{ ' H|(J\C/\/
H,

(interlinkage of oil molecules that partly may account for its viscosity increase)

Summarizing it can be said that »oil-reactivity» cannot only
be found between pure phenolic resins and oil but comprises
a more general reaction between phenolalcohols and unsaturated
compounds. In any medium H,0O will be liberated since the
etherification and dehydratation of phenolalcohols yields water.
Further condensation of the phenolic compounds evolves HCOH
which is not liberated when a reaction with unsaturated com-
pounds takes place. Chromane ring structures then are formed.

(. Combinations of both types of reactions

This paper would not be complete, if not a few words were
devoted to the newer class of rosin-containing resins that are
reactive with drying oils. As far as these do react with the
conjugated double bonds of wood oil, often a saving in resin
cost over previously used »pure phenolic» resins can be achieved
by the varnish manufacturer. It is a well-known fact (11) that
it is necessary in the absence of oil-reactive phenolic resins, to
cook wood oil during such a period of time to get gasproofness
that the amount of conjugated triene is reduced considerably.
Still, the presence of as much triene as possible seems to be
desirable (20) since only catalytic small quantities of oxygen
from the air are needed to form peroxide groups, sufficient to
initiate the type of polymerization reactions characteristic
of trienes. A faster dry by polymerization can be obtained
with less oxygen-bearing groups in the dried paint film that
should be detrimental to its final water and exterior resistance.
Less hydrolysis should be observed at paint films in which the
wood oil has been treated in such a way as to conserve its triene
bonds as much as possible. The favourable influence of rosin
in resins used in interior varnishes should make these rosin-
containing. oil-reactive wood oil resins valuable to the varnish
maker,
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Another type of reaction that presumably takes place at the
double bond of drying oils is the addition of maleic anhydride.
Tts mechanism has been studied only during the past few
vears (21, 22) and seems to be such that the double bonds in
the fatty acid chain, although they may shift to another place,
will be maintained. Such maleated oils will show faster bodying,
and higher viscosity is more easily reached than with the corre-
sponding untreated oils. Their general behaviour would indicate
that conjugated double bonds are formed. The increase in the
number of carboxylgroups in the fatty acid molecule leads
towards more complex structures if esterified with polybasic
alcohols.

0 —C=C— — — — COOH
O
oo
| >0
HC—C \0

”A” Rosin-based Maleic Resins. Most of the modified maleic
resins utilized to cook with oils into varnishes, are quite
stable. Their softening point, acid number and other physi-
cal constants are determined by the resin manufacturer and
are not subject 1o much alteration by the time the resins
are ready to be shipped to the varnish maker.

They are quite adequate (as are the commonly used phenol
modified rosin esters) for cookings with relatively fast bodying
oils such as wood oil, linseed stand oil, D.C.O. but fail when
used with slow bodying oils such as soybean oil, fish oil, tall oil.

To achieve varnishes with acceptable body and speed ofdry
with these oils, long cooking times are required with an inherent
spoiling of the colour of the varnish.

In our own research work, we found that there exists a critical
range of proportions of the modifying agent to rosin, using penta-
erythritol as the esterifying alcohol, to give resins that can
successfully be cooked with slow bodying oils, requiring only
a relatively short cooking time. This proportion of the modifying
agent is considerably above the range previously employed in
the stable »old art» resins.

To tolerate these new and much higher proportions of modi-
fying agent and yet give you soluble hard resins, it was discovered
that two other factors were critical: acid number and hydroxyl
value.

Being only partially esterified, these new resins contain a high
residual oilreactivity due to the presence of free hydroxyl and
carboxyl groups. These esterifiable groups effect ester-inter-
change reactions with the oils used in the varnish making process
and, as a result of these reactions, mixed esters are formed.
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The ultimate achievement is that completely compatible
oil-resin systems result at low acid values.

Let us go on to see what utility this increment of new know-
ledge in an old art may have in practical commercial coatings.
Underlying whatever else may be said, a rvesin of this new type
is-a challenging and intrigning product for the varnish man to
explore. He can find new and unusual properties in abundance.
By the same token. it may require somewhat more exploratory
work to settle on the optimum formulation for the coating joh
at hand.

The objective in research on these types of resins has heen to
make use of unbodied soybean vils as varnish oils when they are
favourably priced on the market: but resins of this type are not
at all restricted to soybean oil.

Alkali-refined sardine and manhaden, safflower, nonbreak
or alkali-refined linseed, fish oil. tall oil and G—H dehydrated
castor oils have each been cooked with a resin of this type, and
the varnishes prepared were each useful for given applications.
With non-conjugated oils, we may conclude that a range is open
fo permit selection on a price basis. In more normale times,
savings in cost of varnish nonvolatile may be substantial when
inexpensive oils, hitherto unsatisfactory for varnish preparations,
are used. .
~ These varnishes -— semi alkyd vehicles as they are called in
U.S.A. — show better water and alkali resistance as well as
exterior durability as could be expected from their oil-length
alone. NSurprisingly enough, dried films of these varnishes,
even of those that stood Florida exposure for a longer time than
e.g. modified phenolic resin linseed varnishes, show a low Kauri-
Reduction value. The same has been reported by Turkington
et al. who found that wood oil varnishes based on certain oil-
reactive pure phenolic resing did not show any correlation of
Kauri-Reduction value and exterior durability. With shorter
oil-length varnishes, the Kauri-Reduction value decreased but
the exterior durability increased. The exterior durability of
alkkyds too has been found to be in no correlation with their
Kauri-Reduection value (Mattiello).

These new resing do not only extend the series of regular
varnish resins, but they form a class in itself whereby their
manufacturing is based on the newest theories that have been
developed concerning the reactions between resin and oil in
the varnish kettle.

Their success in the short time since their introduction to the
trade is most gratifying.

Gentlemen, I thank you for your attention.
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Summary

This paper describes some of the reactions that in all prob-
ability do occur during varnish cooking between the resinous
component and the oil. Two main reaction possibilities are
discussed: the reactions that may take place at the carboxyl
groups of the fatty acid chains and reactions at the double
bonds present in the oil fatty acids.

There is evidence that ester type resins do react with the
drying oil through ester-interchange. These resins hardly
do react with the double bonds. Socalled »oil reactive resins»
on the contrary do react with the (conjugated or non-conjugated)
double bonds but probably not with the esterified carboxyl
groups.

Shortly ago new types of synthetic resins have been developed
that are able to react in both ways, thus leading to varnishes
that may show improved mechanical properties in their dried
films.

Yhteenveto

Esitelmé kisittelee joitakin reaktioita, jotka todennakoisesti
esiintyvat hartsikomponentin ja o6ljyn valilla lakan keitossa.
Kahta tirkeinti reaktiomahdollisuutta on tutkittu, nimittiin
siti joka voi tapahtua rasvahappoketjujen karboksyyliryhmissa
ja sitd, joka on mahdollinen &ljyrasvahapoissa esiintyvissi
kaksoissidoksissa. On ilmeistd, ettd esterityyppiset hartsit
reagoivat kuivuvien oljyjen kanssa esterivaihdoksen kautta.
Nams hartsit tuskin reagoivat kaksoissidosten kanssa. Niin-
kutsutut »oljyaktiiviset hartsit» pédinvastoin reagoivat (konju-
goitujen ja konjugoimattomien) kaksoissidosten kanssa, muttei
luultavasti esterdityjen karboksyyliryhmien kanssa. Hiljattain
on kehitetty uuden tyyppisiéd synteettisié hartseja, jotka voivat
reagoida molemmilla tavoilla, siten johtaen lakkoihin, jotka
saattavat osoittaa parannettuja ominaisuuksia kuivuneessa
lakkafilmissi.
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Bestimning av den biologiska produktionen
i naturliga vattendrag med tillhjilp av C;,

(The Determination of the Biological Growth in Natural Waters with Cy,)

Kurt Buch

Havsforskningsinstitutet, Helsingjors

P4 internationella Havsforskningskonseljens 50 ars jubileums-
mote i Kopenhamn 29 sept.—5 okt. holl prof. E. Steemann-
Nielsen ett med filmforevisning belyst féredrag om ett av honom
utarbetat forfarande att i naturliga vattendrag bestdmma
produktionen av vixtplankton med tillhjilp av radioaktiva
kolisotopen C,,, vilket forfarande kunde parikna intresse d&ven
bland kemister.

De kemiska faktorer, som bestimmer vattnets produktivitet,
ar som kiant de i vattnet losta mineraliska néaringssalterna, och
produktiviteten hegriinsas av de salter, som ir ndrvarande i re-
lativt minsta méingd i forhallande till de ovriga (Liebigs mini-
mumlag). Den anlytiska bestimningen av dessa s.k. minimum-
amnen, till vilka frimst hor fosfater och kviveforeningar,
ger dé ett medel i hand att uppskatta produktiviteten i synnerhet
under sddana torhallanden som t.ex. under varvintern ar radande
i vara havsomraden. De under vinterns produktionsstillestand
ackumulerade néringssalterna férbrukas da inom nagra veckor
av den massuppblomstring av kiselalger, vilken inséitter sasnart
produktionsfaktorn ljus star till buds i tillrdcklig mangd.
Kiselalgvegetationen uppnar snart sitt maximum och férsvinner
efter fullfoljd levnadscykel genom att antingen ater mineraliseras
eller tjina som niiring for pafoljande generationscykel djur-
planktonet, som igen utgér naringsunderlag for det blivande
fiskbestandet o0.s.v. D& salunda vixtplanktonet ir den priméra
organiserade levande materie, som i forsta led alstrats ur oorga-
niskt material och omfattningen av dess produktion &dven visat
sig vara bestdimmande for omfattningen av alla efterkommande
generationsfoljder, har dess exakta bestdimning blivit en forsta
rangens uppgift tor produktionsforskningen.

Den nimnda metoden att analysera fosfor resp. kvive i vattnet
ges mojlighet till en forstahands uppskattning av det som skall spi-
raupp. Men diirifran har det varit ett langt steg och mycket arbete
till mojligheten att kvantitativt kunna bedéma den levande
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planktonméangden, d.v.s. att finna relationsvirden mellan de fos-
for-resp. kviitvemangder, som upptagits samt totalmingden av alla
andra grundimnen, som inforlivas med planktonkroppen. Helst
hor de angivas i viktmiingd per volymenhet vatten eller, sasom
numera ar brukligt, per kvadratmeter vattenyta. Till denna areal
hinféres hela v.lttvnpel.uon dirunder @nda till assimilations-
skiktets undre griins, ungefiir pa 30—40 m djup i oceanvattnet
och i vira ugemnnslunhgme atten 15 & 20 m. For dessa syften
har  utforts massanalyser av  planktonets sammansittning.
blandat sstandardplanktony med huvudsakligast ledformer.
De har lett till att sammansiittningen varierar inom rétt sniva
grinser och man har erhallit anvindbara relationstal, for
en vixtmassa bestdende frimst av kiselalger t.ex. C:N: P
= 100 : 16 : 1.67. Fosfor ingiende i minsta mingd ger siledes
den otillforlitligaste uppskattningen av totalmassan. Sikrast
ar bestaimningen av det ur vattnet konsumerade kolet, d.v.s.
den koldioxidméngd, som férsvunnit ur vattnet vid vixternas
assimilationsverksamhet. Men bestimningen av vattnets total-
kolsyrehalt ar en besvérlig operation. Den ersittes nu med en
pH-bestdmning samt berdkning av kolsyrehalten med tillhjalp
av ett tabellsystem som utarbetats pa Havsforskningsinstitutet
i Helsingfors. Tillforlitlig blir en sadan metod dock endast for
langtidsobservationer, d.v.s. da under en lingre tidsperiod t.ex.
flere veckor massvegetationen av kiselalger har konsmmerat
sa mycket l\t:ldioxid, att pH i vattnet under denna tid nedgatt
med ett tillrdckligt stort exakt fixerbart belopp. Hérutinnan
har nu E. Steemann-Nielsen astadkommit en visentlig for-
battring. Istallet for att bestimma minskningen av kolsyrehalten
i vattnet inforde han bestamning av okningen av kolhalten i
planktonmassan. Detta mojliggjordes genom isotopen C,,. For-
farandet ir foljande. Det upptagna vattenprovet av kiind volym
forsiattes med en bestimd liten miingd natrinmkar hmmtlosmng
vars karbonatkol utgors av C,,. ‘7.lt‘(‘ll])l()\lit\ pH bestimmes
och dess totala kolsyrehalt faststilles som ovan angivits.
Den av den kinda (';,-miingden framkallade uupldstatheten
hos en Geiger-Miiller riknare registreras. Nu utsiittes vattenpro-
vet for en tids, vanligen ca tre timmars belysning. Denna &stad-
kommes med en artificiell ljuskilla, men hor ske under samma
forhallanden som dro rddande i vattnet in situ. Déarfor sinkes
vid provtagningstillfallet en belysningsmitare i vattnet och
ljuskéllan instélles p4 samma belysningsstyrka som belysnings-
métaren i vattnet registrerar. Efter slutad belysning filtreras
vattnet med sugpump genom ett kollodiumfilter, som kvarhaller
allt plankton: Den cirkelrunda kollodiummembranen, dir nu
hela planktonmingden ligger utbredd, fores intill Geiger-
Miiller riknaren och ur mmt(nc]\en mellan den funna nnlmlstat
heten med den tidigare i det ursprungliga vattenprovet framgar
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huru mycket radioaktivt kol som under assimilationstiden
upptagits under bildning av planktonmaterie. D& proportionen
mellan radioaktivt och vanligt karbonatkol, som &r kand i det
ursprungliga vattenprovet uppenbarligen fortbestar i det genom
assimilation bildade organiska materialet, kinner vi alltsa total-
méangden bildat organiskt kol och dérmed praktiskt aven
totalmassan organisk materie, som brukar berdknas som kol-
hydrat C,H.,0,. Bestdmningen tarvar en korrektion pa grund
av att vaxtplanktonet dven andas, d.v.s. konsumerar syre och
producerar kolsyra. Denna ar dock vid dagsljus av ringa omfatt-
ning och har av Steemann-Nielsen uppskattats till ca 4 procent.
Den kan dock vara underkastad starka variationer.

Steemann-Nielsens metod betecknar ett stort framsteg for
produktionsforskningen och éppnar méanga nya mojligheter.
En enstaka bestimning ger en tgonblicksbild av assimilations-
intensiteten. Regelbundet under en ldngre tid upprepade
bestimningar, helst pa flere djup inom assimilationsskiktet ger
mojlighet att faststalla totalproduktionen per arealenhet t.ex.
under ett &r (Arsproduktionen). D& massbestdmningar mé-
hinda blir f6r kostsamma kan man jimsides utféra parallelbe-
stamningar enligt &dldre forfaranden, vadan isotopmetoden
alltsd blir en kontrollmetod &dven for dessa.

Om vi for en tids planktonvegetation fatt olika vérden for
produktionsmassan enligt & ena sidan isotopmetoden och & andra,
sidan t.ex. genom att bestimma fosfathalten i vattnet innan
den konsumerats och dérifran med ovananforda relationstal
mellan C, N och P berdkna produktionsmassan s& kan denna
differens dven giva vardefulla upplysningar. Om namligen allt
fosfor konsumerats och bildat en férsta generations plankton-
massa sd& borde de tvd metoderna ge samma resultat. Men
nu ir det tamligen sikert, att den allra férsta generationen snart
tillintetgores, den organiska materien mineraliseras och fosforn
hamnar pa nytt i vattnet och upptages av en ny generation
kiselalger och s& undan fér undan. Regelbundet fortlspande
bestémningar med isotop C,, ger en bild av den verkliga produk-
tionen under vegetationstiden. Fosfatbestimningar A&terger
endast en enda generations massa. Skillnaden mellan produk-
tionstalen tilldter alltsa uppskattning av huru manga genera-
tioner kiselalger under vegetationstiden i genomsnitt alstrats.
Sadana och en hel del andra produktionsfragor kan nu med
storre sakerhet utforskas.

Summary

The paper is a summary of a lecture given by Professor
Dr. E. Steemann-Nielsen, Copenhagen. He has formed a nmiethod
to determine the growth of plankton in sea-water by means of
the radinaktive isotope C,.
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Napalmpommi
(Napalm Bomb)

Harald Nybery

Puolustuslaitoksen kemiallinen laboratorio, Helsinki

Jo muinaisuudessa tulella tuhoaminen sodassa oli tunnettua
ja kdytettiin sitd tehokkaasti varsinkin asutusten hivittamisessé,
mutta myos varsinaisessa taistelutoiminnassa. Erikoisen merki-
tyksen sodankayntivilineend sai polttotoiminta lentoaseen
kehittyessd soveliaaksi pommituksia varten, jolloin suurin
pommikuormin voitiin levittdd polttovilineitd laajoillekin
alueille samanaikaisesti.

Toisen maailmansodan alussa kaytettiin pddasiassa pienid
termiitti- ja fosforipommeja, jotka massakayttoisesti aiheuttivat
lukuisia palonalkuja, jotka kohteen palonherkkyyden mukaan
aikaansaivat tulipaloja. Myohemmin lisdttiin pommien tehok-
kuutta sekd suuruuteen ettd laatuun nihden siten, ettd termiitin
ja fosforin, siis aloitepanoksen, lisiksi niissd kéaytettiin paloa
ylldpitavia aineita kuten magneesiumia, piked ja 6ljyi. Sodan
lopussa kaytettiin jopa 1000 kg painoisia sitkostettuja
(hyytelomdisia) oljyja sisaltivid pommeja.

YK-joukkojen térkeéni aseena on nyt napalmpommi. Palo-
pommitusta kaytetain Koreassa lentavéan liekinheittimen tapaan
rintamaolosuhteissa. Reaktiokoneilla on matalapommituksella
pudotettu sitkostettua bensiinia sisaltdvia palopommeja, ja
vaikutuksesta mainitaan esimerkiksi, ettd 1000 kg:n pommi
maahan pudotessaan levittas ymparilleen n. 20 X 80 m2 laajuisen
tulimeren, joka tuhoaa kaiken elollisen ja sytyttdd sytytysaran
materiaalin palamaan. Kayttokohteista mainitaan erikoisesti
panssarivaunut ja marssirivistot.

Toisen maailmansodan aikana kiytettyjen 6ljypommien koko
vaihteli tavallisesti 200—600 kg:n vililld. Niissd oli tdytteeni
erilaisia palavia nesteitd kuten naftaa, petroolia ja bensiinié.
Napalmneste on tavallista bensiinii, johon on lisdtty valkoista
jauhetta, napalmia, joka on nafteenihapon ja palmitiinihapon
alumiinisuola. Jauhetta sekoitetaan bensiiniin noin 5 g litraa
kohti. Bensiini muuttuu tillsin hyytelomiiseksi ja tahmealsi.

Itse pommi on ohutseindinen peltilierio, joka tiytetian
napalmmassalla ja varustetaan rdjayttimelld, joka pommin
osuessa maahan levittdd massan palavina liiskileind verrattain

suurelle alalle. Réajayttimend voidaan kiayttad pientd fosfori-
palopommia tai jotakin yksinkertaista pyroteknillistd seosta.
Hajoitusalueen sunruus ja syntyneiden palopisteiden tiheys on
riippuvainen rijihdysainepanoksen suuruudesta verrattuna
napalmmidriin.

Pommin hajotessa syntyy voimakas savu- ja tuli-ilmio, miké
melkein heti saa sienen muodon. Tamé johtuu kuten atomi-
pommirdjihdyksissikin  siitd, ettd kuumat kaasut nopeasti
nousevat ylés. Niin pian kun tulimeri on hivinnyt, on napalm-
massan maassa tai tarttuneena erilaisiin esineisiin ja palaa noin
puolen metrin korkuisilla liekilli muutaman minuutin ajan.

Vaikka napalmpommin vajkutus on kiistdmétén, on sen
kauhumaalaus taistelukuvauksissa kuitenkin liioiteltu. Pommin
teholle, kuumuudelle ja hapenkulutukselle annetaan usein
aivan satumaisia arvoja.

On esimerkiksi viitetty, ettd 50 metrin pédssi pommin-
osumasta olevan hyokkaysvaunun miehisté kuolisi hapen-
puutteen vuoksi, koska pommi kuluttaisi kaiken hapen. Todelli-
suudessa 1 kg napalmia kuluttaa tiydellisesti palaessaan noin
2 V5 kg happea eli noin 10 m?* ilmaa. Tilli maaralla, joka
sinénsi. jo on pieni, on kuitenkin vain teoreettinen merkitys,
silli kuumat palamiskaasut syoksyvit nopeasti ylos ja uutta
ilmaa imeytyy sivuilta tilalle myrskyn tavoin. Palamiseen
tarvittava happi otetaan siis palopaikkaa huomattavasti isom-
malta alalta. Happivajausta ei siis voi syntyd muuta kuin aivan
hetkeksi ja tastd ei voi aiheutua mitdén tukehtumisvaaraa.
On sen vuoksi todenndkoistd, ettd sellaiset henkilot, jotka on
tavattu kuolleina palopaikalta ilman ulkonaisia vammoja, ovat
kuolleet siiti, ettd ovat hengittineet kuumaa ilmaa. Tiaméa
nidet aiheuttaa sisddnhengitettyni vaikeita keuhkovammoja.

Huhut, etti napalmpommi voisi sulattaa esimerkiksi panssari-
vaunuja, ovat yhti perattomia. Lampotilaa on vaikea laskea,
mutta palamiskeskuksessakaan se ei voi nousta yli 2 000°C.
Vapautuva limpomiiri sen sijaan on helppo laskea. 400 kg
napalmia kehittéi tosin palaessaan saman verran lAmpod
kuin, mikéd tarvitaan keskikokoisen panssarivaunun sulattami-
seen edellyttien kuitenkin, ettd koko kaloriamadrd jossain
uunissa ilman havisitd kohdistettaisiin vaunuun. Tamé on
mahdotonta silloin, kun napalmi levitetddn melko suurelle
alueelle, jossa se palaa vapaasti siteillen.

Viimeksi kuluneen sodan alussa liitettiin suurvaltojen rajah-
dyspommituksiin vain pieni mairi palopommeja, joskus noin
30 9%, Mutta kun havaittiin. etti rijihdyspommituksilla tuhotut
teollisuuslaitokset jo muntaman kuukauden kuluttua taas olivat
toiminnassa, mutta tulella tuhotut jatettiin yleensd kunnosta-
matta, koska se ei kannattanut, lisittiin palopommien osuutta
ja jo vuonna 1942 suoritettiin pommituksia, joissa usein oli
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70—380 %, palopommeja. Vuonna 1944 suoritetussa Harkow'in

pommituksessa  liytettiin pelkistddan palopommeja.  Nyky-.

aikaisessa taistelutoiminnassa on tuli saanut yha kasvavan
merkityksen ja polttotoiminnassa on napalmpommeilla keskeinen
nmerkitys.

Summary

This paper tells shortly about the new fire bombs, their
structure, and. effects.
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Leerebok i orgawisk kjemi av Endre Berner. Tredje
utokade upplagan. H. Aschehough & Co (W. Nygaard), Oslo
1952. 388 sidor.

Denna liksom de tidigare upplagorna ér en grundkurs i orga-
nisk kemi pa hogskolestadium. Huvudvikten har lagts p4 den
systematiska behandlingen av strukturliran och den allménna
reaktionsmekanismen. Det nya fér denna upplaga &r att
moderna synpunkter som bygger pa elektronteorin, medtagits.
Boken innehaller en del nya avsnitt, bl.a. om alifatisk och
aromatisk substitution, alkenernas addltlonsfounaga och om
reaktionsmekanismen, dér framstéllningen baseras pa elektron-
teorin.

Redan det faktum, att tredje upplagan utkommer endast
10 ar efter den forsta, talar for att boken verkligen har en mission
att fylla. Det grafiska utforandet ar inbjudande.

Harald Nybery

Det attonde nordiska kemistmitet halles i Oslo den 14—17
juni 1953 och kommer att arrangeras enligt samma principer
som tidigare. Kongressarbetet fordelas pa fem sektioner, ndmli-
gen 1, fysikalisk kemi, 2. oorganisk kemi, 3. organisk kemi,
4. bio-, livsmedels- och agrikulturkemi och 5. teknisk kemi.

Motesledningen har distribuerat cirkular n:o 1, som bla.
innehaller uppgifter om inkvarteringen. For att arrangorerna
redan nu skall kunna o6verblicka anslutningens omfang upp-
manas alla, som har for avsikt att deltaga i motet, att omedelbart
sinda en prelimindr anmalan till Finska Kemistsamfundets
sekreterare, tekn.dr Jacobus Sundman, c/o Oy Medica Ab,
Industrigatan 25, Helsingfors. Slutgiltig anmélan kan goras
intill den 15 maj. Anméilan om sektionsforedrag sindes fore
den 1 mars till Norsk Kjemisk Selskap, Blindern.

Intresset for dessa internordiska sammankomster, som efter
kriget hallits i Lund 1947 och Helsingfors 1950, har alltid varit
livligt. For att nigot litta pa den arbetsborda, som tungt vilar
pa arrangorernas skuldror, anmodas alla deltagare att snabbt
och koncist lamna de uppgifter som begéres.

Acta Chemica Scandinavica’s redaktionskommitté for Finland
har beslutat att forsta numret av tidskriften for ar 1953 ut-
sindes till samtliga prenumeranter mot postforskott.
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Protokoll fort vid Finska Kemistsamtundets ordinarie mote
den 13 febr. 1952 kl. 19.00 i de Vetenskaplign Smimfundens hus
i Helsingfors, KForhandlingarna leddes av ordfévanden dv Harald
Totterman med undertecknad Sundman vid protokollet. Néa-
varande var 24 medlemmar.

§ 1. Ordforanden dgnade nagra minnesord at de av Samfundets medlemmar
som avlidit under 1951.

§ 2. Sekreteraren upplaste styrelsens beviittelse for 1951, som godkindes.

§ 3. Skattmistaren mag. Fogelberg foradrog bokslutet for 1951.

§ 4. Sekroteraren uppliste revisorernas Derittelse.

§ 5. Samfundet beslét att bevilja styrelsen och skattméstaren tacksam
ansvarsfrihet for verksamhetsdret 1951.

§ 6. Samfundet utsiag till sina representanter i Centralradet for Finlails
kemistor professororna Wahl och Palmén, samt saimn sin vevisor r W, Forsman,

§ 7. Samfundet beslot att for denna gang hijja priset ur bergsradot Alfthans
fond till 5.000; —

§ 8. Ordféranden meddelade att styrelsen beslutat tilldels dr Tor Smodslund
priset ur bergsradet Alfthans fond for hans artikel om »Dimetylsulfoxid som
losningsmedel for svaveldioxido,

§ 0. Professor Per Lkwall holl et foredrag over »Yt- och kolloidkemiske
understkningar vid Abo Akademis Institut for fysikalisk kemir. Grdfirancen
framforde  Samfundets tack till forodreagshiallaven.

Jacobus Sundman

Protokoll fort vid Finska Kemistsamfundets ordinarie mote
den 12 mars 1952 kl. 19.00 i Vetenskapliga Samfundens hus i
Helsingfors. Firhandlingarna leddes av ordféranden dr H.
Tétterman med undertecknad Sundman vid protokellet. Néar-
varande var 18 medlemmar.

§ 1. Sekretoraren meddpelade att Sir Robert Robinson, som inbjudits av
Centraleadets for Finlands Kemister, den 18 mars kommer att hilla ett foredrag
dver dmnet iStructural relations of natural productss,

§ 2, Med enhilligt forord av styrelsen invaldes som medlemmar:  Fil.kand,
Ulla Lindgren, foreslagen av professor 1. Enkvist och professor K. Buch,
Filkand, Tor B. V. Lindfors, foreslagen av professorerna Enkvist och Buch,
Filmag. Rabbe Laurén, féreslagen av mag, T. Broderman och sekreteraren.

§ 3. Mag. T. 5, Brehmer hill ett (6redrag med titeln «Exposé over de galva-
niska metodernas. Med anledning av féredraget yttrade sig flere av samfundets
medlemmar,  Ordféranden tackade hiwvefter foredragshallaren.

o Jacobus Sundman
Protokoll fort vid Finska Kemistsamfundets ordinarie mote
fredagen den 25 april 1952 & Tekniska Féreningens lokal i Hel-
singfors.  Forhandlingarna leddes ay ordf. dr H. Tétterman,
protokollot firdes av undertecknad,  Nuarvarande var ca 50
medlemmar.

§ 1. Il samfundats representant i Centralradet for Finlands I\elmster efter
professor J, Palmén valdes professor T. Enkvist.

§ 2. Ordfévanden halsade samfundets gist docent K. Adler frin Svenska
Traforskningsinstitutet valkommen. ) : :
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§ 3. Docent. Adler holl ett féredrag »Om ligninets strukturs, Foredraget
atféljdes av en livlig digknssion. Ordf. dv Totterman tackade direfter dr Adler

[br [Gradraget. Jacobus Sundman

Irotokoll fort vid Finska ISemistsamfunclets ordinarie méte
den 28 oktober 1952 kl. 19.00 i Vetenskapliga Samfundens hus i
Helsingfors. Foérhandlingarna leddes av ordféranden dr H.
Totterman protokollet férdes av undertecknad. Narvarande var
26 medlemmar.

§ 1. Sasom nywomedlommar invaldos med styrvelsens enhilliga foroed fioljande
kemigter:  filland, L. Magnus Alfthan, filkend. B. Bjarne Alm, fil.kand.
Lars Andersén, filkand,, fru Harriot Bjomstrom, fil.kand. Per Falek, fil.kand.
frk Eva Fingll, fillkand. Jarl Runeberg, fil. kand. Carita Chydenius och Dipl.ing.
Goran Wickstrom.

§ 2. Professor Terfe Enlvist holl ett firedrag om «Kombinationer av sulfat-
och sulfitkoks och namnde Bla. att den systematiska kemiska forskningen
angaende cellulosakoket dir under stark utveckling, nya forslag framkommer
standigt och stora éverraskningar och férandringar pi cellulosaindustrinsg om-
vade fr ingalunda uteslutna, Man har sirskilt intresserat sig for fragan om hura
man skall kunna utnyttja den organiska och i viss man ocksa den oorganiska
substansen i sulfitaviuten, som vid collulosafabrikerna allt annu till storsta
cdelen far rinna ut i vattendragen och gir forlorad. Partiella lésningar av
problemet har uppnatts genom fabrikationen av sulfitsprit i de nordiska landerna
och ayv vanillin (smaksubstansen i vanilj) och emulgatorer i U.S.A. Total
indunstning och férbrimning av sulfitaviut har utexperimenterats och till-
lampats framst 1 Sverige, mon haller pi att vinna insteg ocksa i 11.S.A, Man
har gjort flere forsok att utnyttjn sulfateellulosaindustring indunstningsmetoder
fiir sulfitaviuten. Salunda ubvinner man i Cornwall i Kanada f6rst vanillin ur
sulfitavluten och indunstar och forbranner sedan aterstoden tillsammans med
sulfatsvartlut isulfatfabriken. Ett nytt uppslag har framkommit genom den
i Sverige utexperimenterade sk. silfatprocessen. Dar utfiilller man sulfit-
avlutens kalk med sodaldsning fran sulfatfabriken och anvinder den erhallna
s.k. brunluten efter kausticering fér sulfatkok. Svartluten indunstas och
férbrannes sedan pa vanligt satt och da kommer man att utan stérre extra
kostnad utvinna bade virmevéardet och svavelhalten i sulfitavluten. Man kan
eventuellt utnyttja vinsten i viieme-energi ockst for foridling av ligninet |
svartluten till nyttige kemiska produkter sisom garviimnen, lésningsmedel,
natrivmacetat och tillsatser till kautschuk. Prineipen har tillampats aven pi
aviutar fran halvkemiska natriumsulfitkok. Féredragshillaren redogjorde
vidare for en kombination ay sulfat- och sulfitkok av annat slag, niamligen
sulfitkok pa isolerat sulfatlignin, som umdersikts av honom och hans med-
arbetare i Stockholm och Helsingfors, Denna reaktion gar till skillnad frin
vanliga sulfitkok bitst i alkalisk 16sning ach leder till egenartade lignosulfon-
syror med ovanligt hig halt av fenolhydroxyl, vilket hor gora dem lampligare
som garviimnen din andrea lignosulfonsyror,

Det forefaller mojligt att fordelarna av kombinationer av sulfat- och sulfit-
collnlosakokning bade niir det géller viirmeskonomin och foradlingen av ligninet
kan komma ntt bli s stora, att man medvetet kommer att strava till att for-
lagga sulfat- och sulfitcellulosafabriker pa samma ort.

Med anledning av foredraget yttrade sig der Nybergh och Gripenberg.
Ovilfiiranden  tackade hirefter foredragshallaren.

3. Prof. Kurt Buch hill ett referat dver »Produktionen i naturliga vatten.
drag bestamt med C;p». Med anledning av reforatet utspann sig en diskussion
mellan  professorerna Enkvist och Bueh.

Ordféranden tackade harefter prof. Buch for referatet.

Jacobus Sundman




Innehall 1952 Sisilto

Kurt Buch: Bestimning av den biologiska produktionen i

naturliga vattendrag med tillhjalp av C,, (The Determination
of the Biological Growth in Natural Waters with Cp,) ... ...

Per Ekwall: Om carcinogena substanser och kemisk
carcinogenes (On Carcinogenic Agents and Chemical Carcino-
genests )

Terje Enkvist: Kombinationer av sulfat- och sulfitkok
(referat) ... ... .

Jarl Gripenberg: John Palmén in memoriam ......

H. H o m én: Muutamien aineiden muodostumislammat, nuo-
dostumistyot ja moolientropia (Free Energies of Formation,
Heats of Formation, and Molar Entropies of some (‘hemical
Substances )

Yrjoé Kauko: Ehdotus affiniteetin esitystavaksi korkea-
koulujen peruskemian opetuksessa (A Suggestion for the
Presenting of Affintty in the Imstruction in  Propaedeutic
Chemistry at Universities) ... ..

Harald Nyberg: Napalmpommi (Napalm Bomb)

Lars Sjoblom: Vattenlosningar av steroidhormoner
(referat) . ..... ... ¢ . .ol RS s G Bane

J.H. de Wilde: Reactions of Oils and Resins in Varnish
Cooking
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‘ WILD's mikroskop ¢&ro schweiziska
precisionsinstrument. Utrustas fér ge-
. nomfallande eller pafallande ljus,
faskontrast och dunkelfeli |
\ samt  mikrofotografi, antin-
b5, gen med vanliga achromat-
: objektiv eller med hég-
klassiga Fluotarer.
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