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P R O C E E D I N G S  O F  T H E  S O C I E T Y  O F  P U B L I C  A N A L Y S T S  
A N D  O T H E R  A N A L Y T I C A L  C H E M I S T S

T h e  H y p o p h o s p h o r o u s  A c i d  R e d u c t i o n  o f  T i n .  A n  

I m p r o v e d  P r o c e d u r e  a n d  N o t e s  o n  i t s  M e c h a n i s m *

B y  B. S. EVANS, M.C., M.B.E., D.Sc., F.R.I.C., a n d  D. G. H I G G S
T h e  research which forms the basis of the following paper was undertaken in the first instance 
to provide some definite data on the subject of titration of tin in presence of much larger 
amounts of antimony. Statements had been made that the end-point under these con­
ditions was so1 transitory as to be uncertain; in addition to this, the influence of a trace of 
copper,.with or without antimony, had always been suspect.' In the early stages, however, 
when endeavouring to carry out fairly large {e.g., 40 ml) titrations with 1V/100 iodme it became 
obvious to us that certain minor irregularities were liable to occur somewhat frequently, and 
it became necessary to investigate the causes of these before attempting further work. The 
process under investigation was first published in 1931.1

M e t h o d — A s carried out in this laboratory up to the present, details of this process 
are as follows. Place the soln. of tin in the flask (Fig. 1) and bring the acidity up to 1 :1 (HC1) 
and the vol. to 100 ml. Add 1 ml of sat. mercuric chloride soln. and 
4 g of sodium hypophosphite and place the stopper in position. Sweep 
out the apparatus with a rapid current of carbon dioxide for 10 min., 
then slightly reduce the rate of the current, place the flask on the hot 
plate and boil gently for 15 min. Close the tap of the funnel, open 
fully the tap of the carbon dioxide supply, and allow the flask to cool.
Meanwhile gently boil a mixture of 20 ml of 5 0 %  citric acid soln., 10 ml 
of 4 %  potassium iodide soln., a few ml of starch soln. and 250 ml of 
water for 10 min. and then cool. Withdraw the glass plug from the 
stopper of the titration apparatus and run the other soln. (referred to 
below as the "diluting liquid”) in through the funnel, taking care to 
avoid admission of air. Finally insert the jet of the burette containing 
the titrating liquid into the hole which formerly contained the glass 
plug, and titrate.

An illustration of the scope of the irregularities (which were 
mainly but not always negative) ma y  be taken from a series carried 
out with only tin present, and under the exact conditions laid down 
in the original process:— Taken: 0 0250 g. Found: 0-0253, 0-0248,
0-0247, 0-0243, 0:0244, 0-0243, 0-0242 g.

Influence of Dissolved Oxygen— In view of the work of Okell and 
Lumsden2 it was obviously necessary to attempt to find out if dissolved 
oxygen was the cause of the low results. Whilst, as one of the authors 
pointed out during the discussion on that paper, Okell and Lumsden’s 
results were obtained under conditions far more favourable to air oxida­
tion than those of the process under discussion, it was not to be hoped that this latter process 
would entirely escape the effect. Nor did it, figures such as the following being obtained:—  
Added: 0-240 g. Found: by N /10 I titration 0-0251 g; by IV/1001 titration 0-0243 g, the lower 
figure being apparently due to oxygen dissolved in the larger volume of titrating liquid 
required. There is, however, no need to use such large vols. of titrating liquid, small vols. 
of stronger solns., say, Ar/10, serving equally well; the oxygen dissolved in the titrating liquid 
therefore, does not particularly concern us. The same cannot be said of the soln. used to 
dilute the reduced tin soln. after reduction: here the volume is large, approx. 300 ml, and

*  C o m m u n ica t io n  from  the  A rm a m e n t s  R e se a rch  D e p a r tm e n t  {fo rm e rly  R e se a rch  D ep artm en t, 
Woolwich). *
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202 EVANS AND HIGGS: THE HYPOPHOSPHOROUS ACID REDUCTION OF TIN.
a small volume will not do. It is true the soln. is boiled before use and this seems to lower the 
ultimate content of oxygen, but Okell and Lumsden have shown2 that boiled water rapidly 
re-absorbs oxygen when cooled in presence of air. It was necessary, therefore, to try to 
what extent this re-dissolved oxygen caused the low results referred to above and, if possible, 
devise some not too complicated means of counteracting the interference. The method used 
throughout these experiments for ensuring absence of re-absorbed oxygen from the diluting 
liquid, i.e., cooling the latter under carbon dioxide, was adopted because it seemed to present 
no loopholes for contamination; it is not to be recommended as a routine procedure on account 
of the extra complication. A  very simple method of avoiding the difficulty will be described 
later (vid. inf.). Experiments carried out with the diluting liquid cooled in air, and others 
where it was cooled under carbon dioxide, immediately showed that re-absorbed oxygen is 
a major cause of these small errors. Tw o  titrations made with a diluting liquid through 
which air had actually been bubbled gave a still lower result, providing still further confirma­
tion.

T in  ta ke n T in  found E r r o r

g g g
D ilu t in g  liq u id  cooled in  a ir 0-0100 0 0 0 0 5 2 - 0 - 0 0 0 4 8

0-0100 0-00942 ->0-00058

D i lu t in g  liq u id  "b u b b le d "  w ith  a ir 0-0260 0-02365 -0 -0 0 1 3 5
0-0250 0-0236G - 0 - 0 0 1 3 5

D ilu t in g  liq u id  cooled u n d e r  C O s 0-0100 0-01000 n il
0-0100 0-01000 . n il

Influence- of Acid Strength— As it was found that the hydrochloric acid in use was con­
siderably weaker (sp.gr. 1-16 instead of T2) than that formerly used, it seemed worth while 
to ascertain what, if any, influence this had on the result. It was found by a number of 
titrations that the acid strength of the final liquid might vary between 1 and 5 %  of conc. hydro - 
chloric acid per 100 ml without any decided influence on the result; in fact, it appeared as if the 
weaker liquids were slightly the better (cf. R. Holtje,3 who states that HC1 strength should lie 
between 0-2 and 1-0%). As, however, it was found in later work that antimony is partially 
titrated in 1 %  acid, it is apparent that lowering of the acid concentration (e.g., by addition of 
N a 2C 0 3) before titration introduces far more danger than advantage. The acid concn. of the » 
liquid in which the tin was being reduced was, however, another matter, and incomplete reduc­
tion of the tin might readily result from the hydrochloric acid strength of the reducing liquid 
being too low. The follow’ing errors in a series of titrations, in 3 of which the reducing liquid 
was 5 0 %  of conc. hydrochloric acid (sp.gr. 1-20) while the other three were 5 0 %  hydrochloric 
acid (sp.gr. 1-16), were obtained. Sp.gr. 1-2: +0-00004, — 0-00002, +0-00001; sp.gr. 1-16: 
— 0-00013, — 0-00013, — 0-00033. As the escape of acid vapour from the flask during the. 
15min. boiling for reduction is apt in the normal process to be extremely variable owing to 
superheating effects, reduction in these expts. was carried out with flasks immersed in boiling 
water for 20 min. and not boiled. Under these conditions reduction was complete and very 
little acid was evaporated. The procedure was therefore adopted as less liable to variation 
throughout this research; it has been discarded in the final process because it has proved to 
present no real advantage over the more direct boiling.

Influence of Mercury Catalyst— W h e n  long series of titrations were attempted, using 
these refinements, it became evident that there were still unexplained factors; discrepancies 
still occurred occasionally and now slightly high results appeared from time to time. Examples 
of the latter are the following:— Taken: 0-0250 g. Found: 0-0253, 0-0254, 0-0256, 0-0254, 
0-0254 g. L o w  results are readily explainable, but occasional high results were very per­
plexing. The only factor which had been ignored hitherto would seem to be the mercury 
catalyst. There appears to be at least a possibility of the formation of mercurous chloride 
during the process of reduction by hypophosphite, and this mercurous chloride, once formed, 
might function conceivably in either or both of two ways: (i) It might so obscure the mercury 
surface as materially to reduce the rate of reduction of the tin, by lessening the catalytic 
effect; (ii) It would probably be titratable with iodine, giving a tendency towards high results. 

Experiments directed towards elucidating these points were as follows:
(a) One drop of metallic mercury was added in place of the usual 1 ml of mercuric chloride 

solution (sat.).
Taken: 0-0050 g of tin; Found: 0-0015 g of tin.

Here the greatly reduced surface of the mercury probably explains the low result.
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(i>) Smaller quantities of mercuric chloride soln. were used.

0-5 ml Taken: 0-0100 g of tin; Found: 0-00995 g.
0-1 ml Taken: 0-0050g of tin; Found: 0-00236 g.

It is evident from this that the 1-0 ml prescribed is adequate but not greatly 
excessive, 0-1 ml yielding less than half reduction.

(c) In view of the fact that mercuric chloride in solution is largely un-ionised, it was 
thought that mercuric cyanide might be less prone to give mercurous chloride. 
Results were better but still not sufficiently concordant.

(id) A n  attempt was made to eliminate chlorides altogether by reducing a sulphuric acid 
soln. of tin in 100 ml of 1 : 3 sulphuric acid.

(1) Mercuric chloride catalyst. 0-0250 g of tin required 4-5 ml of N/100 (should
be 42-10).

(2) Mercuric cyanide catalyst. 0-0100 g of tin required 0-5 ml of N /100 (should
be 16-89).

The mercuric chloride was used accidentally owing to our forgetting that it was 
introducing chlorides. The results, however, are very interesting, inasmuch as the 
10% reduction obtained with the chloride was lowered to 2 %  when chlorides were 
absent.

The results obtained so far seemed to indicate:— (i) That chlorides were necessary to the 
functioning of the catalyst; (ii) that the mercury was liable to be contaminated with a sub­
stance (Hg2Cl2?) which might produce results either slightly too high or slightly too low.

(e) On the assumption that mercurous chloride was the interfering substance there 
seemed a likelihood that if the mercury were pptd. as metal in absence of chlorides 
and then added to the liquid to be reduced, the formation of mercurous chloride 
would be extremely small, although the metal would still be in a very finely divided 
state. Tests carried out on this assumption proved satisfactory; the catalyst used 
was a solution of mercuric cyanide reduced by boiling in dii. (1 : 3) sulphuric acid 
with a little sodium hypophosphite; it was then added to the tin which was in solution 
in 1 : 1 hydrochloric acid and the process was carried out as usual. Subsequently 
it was found that so long as the mercury is reduced apart from the tin the inter­
ference does not seem to occur; consequently, to avoid, unnecessary complication, 
the mercuric cyanide in the process is reduced in 1 : 1 hydrochloric acid.

The process finally adopted was as follows:
Amended Process— Place the soln. containing the tin to be determined in the flask 

of the titrating apparatus, bring it to approx. 5 0 %  strength (of the strong acid sp.gr. 1-2) 
with hydrochloric acid and add dii. (1 : 1) hydrochloric acid to give a vol. of ca. 90 ml. Place 
10 ml of 1 : 1 hydrochloric acid in a small beaker, add I ml of 1 %  mercuric cyanide soln. 
and 0-5 g of sodium hypophosphite, boil for ca. 1 min. and add to the tin soln. in the flask. 
Insert the stopper, sweep out the apparatus for 10 min. with a rapid current of carbon dioxide, 
leaving the tap of the funnel open and the glass plug in position. Boil gently for 15 min. 
over a small flame, with the carbon dioxide still passing. Close the exit tąp, leaving the supply 
tap of the carbon dioxide open, remove from the burner, and allow to cool under pressure of 
the carbon dioxide.

Make up a diluting liquid from 10 ml of 4 %  potassium iodide soln., 20 ml of 5 0 %  citric acid 
soln., 250 ml of water and a few ml of 1 %  starch soln., boil gently for 10 min. and cool.

W h e n  both flasks are cold add 3 g of sodium bicarbonate to the diluting liquid, remove 
the glass plug from the stopper of the titrating apparatus, and immediately run the diluting 
liquid through the funnel into the flask, taking care that no air is admitted. Insert the jet 
of the burette carrying the titrating liquid into the hole from which the glass plug was removed, 
and titrate in the ordinary manner.

This modification, which is put forward for ordinary use to replace the original method,1 
was the process used in obtaining the results given in the remainder of the paper, except for 
two additional refinements, (i) In every expt. the diluting liquid was cooled under carbon 
dioxide and no bicarbonate was added; (ii) a slight modification is necessary in presence of 
antimony. This will be referred to later.

With regard to (i) the cooling under carbon dioxide was adopted, in this instance, to 
make sure of the absence of disturbing factors; it is, however, too cumbersome for normal
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use, and the following trials showed that the bicarbonate addition is quite effective in eliminat­
in g  the dissolved oxygen.

D ilu t in g  liq u id  cooled in  a ir  

D i lu t in g  liq u id  coo led u n d e r  C O ,

D i lu t in g  liq u id  cooled in  a ir ;  3 g  o f N a H C O ,  added

D ilu t in g  liq u id  n o t  bo iled; 3 g  o f N a H C O ,  a d d e d . .

The unboiled liquid is almost as good as that which had been boiled; boiling, however, 
gives a slight improvement and seems safer.

The process, as described, was tested against varying amounts of tin, other metals being

T in  ta ke n T in  fo u n d E r r o r

g g g
0 0 1 0 0 0-00952 - 0 - 0 0 0 4 8
0-0100 0-00942 - 0 - 0 0 0 5 8

0-0100 0-0100 n il
0 -0100 0-0100 n il

0-0100 0-0100 n il
0-0100 0-01009 +  0-00009
0-0099 0-00989 - 0 - 0 0 0 0 1
0-0099 0-00983 - 0 - 0 0 0 0 7

0-0100 0-00989 - 0 - 0 0 0 1 1
0-0100 0-00994 - 0 - 0 0 0 0 6
0-0099 0-00986 - 0 - 0 0 0 0 4
0-0099 0-00986 - 0 - 0 0 0 0 4

absent, with the following results:
T itra t io n

T in  take n r A T in  fo u n d E r r o r

g A c tu a l Theo re tica l g g
m l m l

0-0100 17-00 16-84 0-01008 +  0-00008
0-0090 14-95 15-16 0-00887 - 0 - 0 0 0 1 3
0-0080 13-30 13-47 0-00789 -0 - 0 0 0 1 1
0-0070 11-94 11-79 0-00709 +  0-00009
0-0060 10-25 10-10 0-00608 +  0-00008
0-0050 8-25 8-42 0-00490 - 0 - 0 0 0 1 0
0-0040 6-80 6-74 0-00403 +  0-00003
0-0030 5-05 5-05 0-00300 n il
0-0020 3-30 3-37 0-00196 - 0 - 0 0 0 0 4
0-0010 1-75 1-68 0-00104 +  0-00004

Titration of Tin in Presence of Antimony— The difficulty introduced by antimony 
appears to be due to the extreme fugitiveness of the end-point at ordinary temperatures, 
which m a y  lead to over-titration or even to no definite end-point at all. Cooling the liquid 
to as low a temperature as practicable both before and during the titration seems to give 
reasonably accurate results, thus:

Tin taken, g: 0-0099; antimony taken: 0-100; tin found, g: at 5° C. 0-0101; at 6° C., 
0-0100; at 24° C„ 0-0110; -at 15° C., 0-0105.

Worse, however, than the results being generally high is their uncertainty at ordinary tem­
peratures. Cooling to a sufficient degree is, however, a somewhat laborious process, especially 
during a heat wave and it was our aim to find a reagent which would sufficiently stabilise the 
end-point at ordinary temperatures. Many reagents were tried, but only one— ammonium 
oxalate— gave the effect desired; if 5 g of ammonium oxalate are added to the diluting 
liquid before boiling, the end-point is quite sharp at such temperatures as 20° C. The 
following series was carried out by the same process as for tin alone, with merely this 
modification:

T itra t io n

T in  take n A n t im o n y  taken A c tu a l Theo re tica l T in  fo u n d E r r o r
g g m l m l g g

0-0100 0-100 16-89 16-84 0-01003 +  0-00003
0-0090 0-100 15-05 15-16 0-00894 - 0 - 0 0 0 0 6
0-0080 0-100 13-4S 13-47 0-00800 n il
0-0070 0-100 11-72 11-79 0-00696 - 0 - 0 0 0 0 4
0-0060 0-100 10-07 10-10 0-00597 - 0 - 0 0 0 0 3
0-0050 0-100 8-47 8-42 0-00502 +  0-0Q002
0-0040 0-100 6-72 6-74 0-00399 - 0 - 0 0 0 0 1
0-0030 0-100 5-05 5-05 0-00300 n il
0-0020 0-100 3-35 3-37 0-00199 - 0 - 0 0 0 0 1
0-0010 0-100 1-65 1-68 0-00098 - 0 - 0 0 0 0 2

From these figures it is obvious that, in this modified process, antimony has absolutely 
no effect on a tin titration.
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Blank— There is always a small blank to be deducted from a 1V/100 iodine titration due 

to the amount of iodine required to show a blue colour with the starch. This blank has been 
deducted from all the figures given here. One interesting fact, however, that emerged was 
that 0-1 g of antimony put through the complete original process, without modification, 
gave exactly the same blank as that done in acidified water alone and the end-point was 
stable. In other words, the high results and fading end-points associated with antimony seem 
only to be shown in presence of tin.

End-Point— The end-point obtained in these hypophosphite reductions is never per­
manent in the sense of remaining unchanged for several minutes, and this is especially so 
where antimony is present. The end-points obtained in this process, however, are perfectly 
sharp; the blue colour spreads throughout the liquid and remains unchanged for at least 
several seconds; a trace of tin still unoxidised destroys it instantaneously.

Temperature— As already stated, the unmodified procedure, in presence of antimony 
required the liquid to be somewhat drastically cooled in order to be manageable. Expts. 
proved that this applies also to tin alone at a slightly higher temp., but the results are low 
instead of being high, thus: Tin taken, g: 0-0250; tin found, g: at 35° C., 0-0209, 0-0223, 
0-0242; at 30° C., 0-0221, 0-0222. It is therefore obvious that the liquid must be quite cold 
before titration is performed.

Titration in Presence of Copper— In the main we confirm Okell and Lumsden’s finding2 
that, with small amounts of copper, there is very little influence on the tin titration, but, in 
addition, it must be noted that, with these hypophosphite reductions, the presence of copper 
accelerates the fading of the end-point colour. U p  to 0-003 g of copper, the end-point is 
still sharp, although very transient; above 0-003 g the fading is too rapid for the end-point 
to be reliable, and with, say, 0-01 g there is no end-point at all. It was of considerable interest 
to find out if an otherwise negligible amount of copper would upset the titration in presence 
of considerable amounts of antimony; the following figures were obtained:

T it ra t io n
T in A n tim on y - C oppe r r ' ■££---------------- Í T in

take n ad ded added A c tu a l Theo re tica l fo u n d E r r o r

g g g m l m l g g
0-0050 — 0-0030 8-74 8-42 0-00519 + 0 -0 0 0 1 9
0-0050 — 0-0027 8-65 8-42 0-00507 +  0-00007
0-0050 — 0-0009 8-06 8-42 0-00478 —  0-00022
0-0050 0-100 0-0030 8-46 8-42 0-00502 +  0-00002
0-0050 0-100 0-0027 8-39 8-42 0-00498 - 0 - 0 0 0 0 2
0-0050 0-100 0-0009 8-64 8-42 0-00513 + 0 -0 0 0 1 3
0-0050 0-100 0-0003 8-45 8-42 0-00502 +  0-00002

It is evident from the above that copper below 0-003 g causes but little disturbance 
either in presence or in absence of antimony; the error is slightly greater than usual in three 
instances, but this is probably attributable to the rapid fading of the end-point. This trial 
has its value because it proves that the presence of accidental traces of copper (e.g., after a 
separation) has no measurable influence on the tin titration ; this is a point which, so far as 
we are aware, has not been established before.

Catalytic Effect of Mercury— This effect has, as far as we know, never been explained. 
The effect itself has been adopted by Feigl4 to provide a delicate test for mercury. W e  would 
suggest that the real catalyst is a minute trace of mercurous chloride formed on the surface 
of the mercury; at any rate, the presence of chlorides appears to be necessary to its adequate 
functioning.

Reduction of Tin in Presence of Antimony by Metallic Reductants— Tin seems generally 
to be brought to the stannous condition prior to titration by reduction with a variety of 
metals. Of these, lead seems to be far superior to the others, but quite a number are e m ­
ployed, and each has its advocates. They have, however, one bad feature in common; 
they all reduce antimony to the metallic form. It has been shown:

(i) that pptd. antimony co-precipitates appreciable amounts of tin 5*8;
(ii) that finely divided antimony will, in the cold, re-reduce tin which has been 

titrated6*7;
(iii) that where antimony itself is used as the reductant, results either high or low can 

be obtained at will, according to the fineness of the grinding6;
(iv) that where copper is present, also in solution, copper and tin are pptd. together, 

presumably as a compound.6
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In view of the above findings, it would appear that where correct results are obtained, 

in presence of antimony or copper, with a metallic reductant, they cannot be true results at 
all but are due to a balance of errors.

The principal advantage claimed for the method of reduction which is the subject of 
this paper is that, except for a trace of mercury, which is inert, there is no metallic surface 
present in the liquid at all either before or after reduction.

Determination of Tin in Lead Alloys— From the foregoing it is evident that whilst the 
method already published,8-9 for the solution of lead alloys in perchloric acid and subsequent 
titration of tin, remains valid: (a) it is essential that care should be taken that the hydro­
chloric acid concentration in the reduction liquid is up to the prescribed strength; (6) it is 
desirable that the mercury catalyst should be prepared in the way given in this paper and 
not as in the former ones8-9; (c) sodium bicarbonate should be added to the cooled diluting 
liquid before it is run into the titrating flask; (d) in presence of antimony, ammonium oxalate 
should be added to the diluting liquid before boiling.

Summary— (a) The causes of minor errors in the hypophosphite reduction method for 
tin have been investigated and simple modifications for their elimination have been tested. 
These modifications, which appear to be entirely effective, are:

(i) Ensuring that the acid concentration of the liquid during reduction is actually 
1 :1 of the strong acid (sp.gr. 1-2); (ii) the use of mercuric cyanide instead of mercuric 
chloride and its separate reduction to mercury before its addition to the tin solution;
(iii) the addition to the diluting liquid, after cooling and before running into the tin 
solution, of 3 g of sodium bicarbonate; (iv) when antimony is present, the addition of 
5 g of ammonium oxalate to the diluting liquid before boiling.

(b) It has been shown that, using these modifications, tin m a y  be accurately titrated in 
presence of much larger amounts of antimony or of not more than 0-003 g of copper or of 
both together.

It is not practicable to publish all the results of titrations, made in the course of this 
research, which ran into hundreds; but care has been taken that those given are represen­
tative.

This paper is published by permission of the Director-General of Scientific Research 
and Development, Ministry of Supply.
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T h e  R a p i d  P h o t o m e t r i c  D e t e r m i n a t i o n  o f  T e l l u r i u m  

i n  T e l l u r i u m  C o p p e r  A l l o y s

B y  P. B. CROSSLEY, F.R.I.C.
(Read at the Meeting, M a y  3, 1944)

W ith the increasing production of high speed machining copper it became evident that a 
method for the determination of tellurium more rapidly than by the usual gravimetric
procedure would be desirable. The tellurium is present in quantities up to 1%, and a deter­
mination was required, within the day, on large batches for control purposes. For this 
reason an investigation was instituted and the method detailed below was evolved. It will 
be seen that considerable economy was effected in reagents and time, the min. time 
previously required being 6 hours,1 whilst this method takes only 2 hours.
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Solutions Required— (1) Nitric acid— 5 0 %  v/v. (2) Stannous chloride— Dissolve 30 g 

of stannous chloride in 350 ml of conc. hydrochloric acid, warming slightly, and add 100 ml 
of water. (3) Thiourea (thiocarhamide)— Dissolve 100 g in 1000 ml of water and, after complete 
solution, add 60 ml of conc. nitric acid.

P rinciple— R eduction is effected by the use of stannous chloride soln. Copper is not 
removed, but all interference therefrom is suppressed by using thiourea in acid solution.

M e t h o d — Accurately weigh 1 g of the alloy drillings into a 250 ml conical flask. Add 
20 ml of 5 0 %  nitric acid and close the mouth of the flask with a small funnel to prevent losses 
due to spray. Allow 10 to 15 min. for solution to become complete, and place on the hot 
plate for a further 15 min. so that the liquid just boils.

Cool, dilute to 200 ml in a graduated flask, mix thoroughly, and pipette 10 ml of this 
soln. into a 200 ml beaker. From burettes add exactly 15 ml of thiourea soln., 60 ml of water 
and 15 ml of stannous chloride soln. Mix well and transfer a portion of this soln. to the 
4-cm cell of Hilger’s “Spekker” Absorptiometer; then, using Spectrum violet filters (No. 601) 
and water: water: 1 setting, measure the absorption and read the %  of tellurium from a 
calibration graph.

Note I— Selenium interferes if present in quantities greater than 0-01%. The effect 
of smaller amounts is ignored for control purposes.

Note II— The calibration graph m a y  be constructed in either of two ways:— (a) by 
testing on the Spekker Absorptiometer a number of samples previously analysed by the 
gravimetric procedure and plotting the drum differences obtained against the tellurium 
percentages: (6) by taking one sample containing a known amount of tellurium (say 0-7%), 
and weighing, instead of 1 g, a series of 0-7, 0-8, 0-9, TO, IT g; then, calculating on the basis 
of an assumed in-weight of 1 g, percentages of tellurium over the range 0-49%, 0-56%, 0-63%, 
0-70% and 0-77% are obtained, which are plotted against the drum differences.

Note III— The photo-electric absorptiometer naturally suggested itself as the best means 
of measuring the turbidities produced, but comparisons m a y  be made visually in the usual 
manner. In that event the 10-ml fraction will be run from the pipette into a Nessler tube, 
the same additions made, and the colour of the resulting soln. matched against that of stan­
dards prepared by adding appropriate amounts of a standard tellurium soln. to Nessler tubes 
each containing 10 ml of 2 %  cupric nitrate soln., 15 ml of thiourea soln., 55 ml of water and 
15 ml of stannous chloride soln.

Note I V — The method can be used to determine tellurium in amounts ranging from 
0T to 1%. It is possible to extend the effective range to amounts outside those limits by 
taking suitable quantities of the sample.

Note V — Close consideration was given to the use of the following stabilisers— (1) starch,
(2) gum arabic, and (3) g u m  tragacanth, but no special advantages were observed. To obtain 
results within the degree of accuracy mentioned above their use does not appear essential.

In conclusion it m a y  be stated that this turbidimetric method has been used for many 
hundreds of determinations, and has given consistently good results against tellurium deter­
minations by the standard normal gravimetric method. A n  accuracy of 0-02 to 0-03% of 
tellurium on the sample was obtained.

This method has been developed in the laboratories of Messrs. Enfield Rolling Mills, Ltd. 
I wish to thank the Directors for permission to publish this paper, and also Messrs. N. J. Stead 
and M. S. Naik, who have carried out the experiments.
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M a n g a n o u s  S u l p h a t e  a s  C a t a l y s t  i n  t h e  C e r i m e t r i c  

D e t e r m i n a t i o n  o f  S e r u m  C a l c i u m

B y  V. R. W H E A T L E Y
. A ttention has been recently drawn by.W. R. Smith1 to the lack of a convenient cerimetric 

method for the determination of serum calcium. Smith proposed heating the solution of 
the oxalate to 70° C. and titrating with eerie sulphate until a slight excess imparted a definite
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yellow tint to the soln., a blank correction then being made. This procedure is hardly superior 
to the standard permanganate method and at 70° C. the use of a redox indicator would be 
impossible, since it would be preferentially oxidised. Katzman and Jacob2 have used iodine 
monochloride as catalyst and ferroin as indicator, but the titration must be performed at 
50° C. and the temp, carefully controlled; moreover, the end-point is poor/ The discovery 
by G. F. Smith and Getz3 that eerie perchlorate oxidises oxalic acid quantitatively at room 
temp, has been applied by Reitemeieri to the micro-determination of calcium. The method 
can be applied to blood analysis but the expense of perchloric acid and the need for frequent 
standardisation of the eerie perchlorate soln. prohibit its general use in routine work. Several 
writers have preferred to oxidise the oxalate with an excess of eerie sulphate and to determine 
the excess iodimetrically,5 with standard ferrous soln., using ferroin as indicator,6-7 or photo­
metrically8; but such indirect procedures must always be a second choice.

In view of the defects of these current procedures an attempt was made to find a suitable 
catalyst and the possible use of manganous salts, proposed by Szebelledy and Tanay,9 was 
investigated. For the micro-titration of oxalate these writers use a solution of oxalate in 
N  sulphuric acid containing 2 %  of manganous sulphate or chloride, the titration being 
performed at 50° C., with the use of ferroin as indicator. If the concn. of sulphuric acid is 
increased the catalytic effect is inhibited, but it was found that by increasing the concn. 
of the manganous salt to 5 %  the titration could then be performed rapidly at room temp. 
The method can then be used for both the micro-determination of calcium and the standardi­
sation of 0-01 N  eerie sulphate. For the former the oxalate ppt. can conveniently be dissolved 
in N  sulphuric acid containing the manganous sulphate catalyst, ferroin is added, and the 
soln. then titrated with 0-01 N  eerie sulphate; this reagent is stable for several months and 
is a convenient stock soln.

R e a g e n t s — (1) 0-01 N  Ceric Sulphate— Digest 4  to 5 g of eerie sulphate (B.D.H., 
low in other rare earths) with 30 ml of conc. sulphuric acid and dilute to a litre with water. 
Standardise as follows: Pipette 25-00 ml of 0-01 N  sodium oxalate into a conical flask, add 
25 ml of 1 0 %  manganous sulphate soln., 2-5 ml of 6 0 %  v/v sulphuric acid and 3 drops of 
0-0025 M  ferroin, and titrate with the ceric sulphate soln. After the first addition the 
indicator changes to blue, but in a few seconds the red colour returns and the titration can 
then be continued rapidly to the blue end-point. Make a blank titration with water in place 
of the oxalate soln.; this should be 0-2 ml or less. (2) Acid Manganous Sulphate Solution—  
Dissolve 5 g  of manganous sulphate (Analar) in 100 ml of N  sulphuric acid. (3) 0-0025 M  
Ferroin— This is stable for several months and can conveniently be prepared, in amounts 
sufficient to fill a dropping bottle, by dissolving 35 m g  of ferrous sulphate and 7 4  m g  of 
o-phenanthroline in 50 ml of water.

Procedure— Ppt. the calcium and wash centrifugally by the usual procedure of 
Clark and Collip.10 Dissolve the ppt. in 2 ml of the acid manganous sulphate soln. by wanning 
in a water-bath. Cool the solution (thorough cooling is unnecessary), add 1 drop of the ferroin 
indicator, and titrate with 0-01 N  ceric sulphate. Add 1 drop of the ceric sulphate soln. 
first, allow the red colour to return, and continue the titration rapidly. Towards the end of 
the titration the red colour of the ferroin fades slightly and finally turns blue when the end­
point is reached. Make a blank titration on 2 ml of the acid manganous sulphate soln. 
and 1 drop of ferroin soln.; this should be 0-04 ml or less.

Accuracy of the Method— Eight determinations on the same specimen of human serum 
gave the following results:

10-04, 10-02, 9-96, 10-04, 10-14, 10*08, 10-10, 10-12; mean 10-06 mg/100 ml. Result 
by permanganate 10-06 mg/100 ml.

Comparative results by this method and the permanganate method on a number of specimens 
of serum differed by not more than 0-1 mg/100 ml.

A  0-01 N  soln. of ceric sulphate was standardised by the above procedure, against sodium 
oxalate with iodine monochloride as catalyst, using the procedure of Willard and Young/ 
and against Mohr’s salt, using ferroin as indicator. The following are the average results of 
several titrations by each method, (a) against oxalate (MnS04 as catalyst), 0-00994A;
(6) against oxalate (ICl as catalyst), 0-00993 N\ (c) against Mohr’s salt, 0-00993 N.

< Summary— Manganous sulphate has been used as catalyst in the determination of blood 
serum calcium with ceric sulphate, with the use of ferroin as indicator. The titration can be 
done at room temp, and is rapid and accurate. A  method is given for standardising 0-01 A



DETERMINATION OF SERUM CALCIUM 209
eerie sulphate against sodium oxalate which is more convenient than other published pro­
cedures.
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T h e  variations in the freezing-point depressions given by cows’ milk over a period of a few 
days are not only of theoretical interest but also of practical importance, since the analyst 
frequently calculates the extraneous water in an adulterated sample from a comparison of 
its f.pt. depression with that, of the "appeal-to-cow” sample. So far as we are aware, very 
few figures of the daily variations in the f.pt. depressions of cows’ milk are available, and we 
therefore thought that it would be of value to record the results of an investigation, made 
in the winter of 1935, on the milk from 6 herds of cows and from the 28 individual cows 
comprising those herds. As the number of cows in each herd was small (3 to 7), there was 
an absence of any balancing factors that might be expected to stabilise the f.pt. depressions 
of the milk from larger herds.

A  Food and Drugs sampling officer supervised the milkings and took the samples, all of 
which were evening milk. The samples, numbering 24 from the herds and 112 from the 
individual cows, were taken daily for four days, and the results obtained are given in the 
following Tables.

T a b l e I— D aily V ariations in F r e e z i n g-p o in t D e pressions o f H e r d  Sa m p l e s
F re e z in g -p o in t  dep re ssion s °C. (H o rtve t)

t ~ ‘ t
N o .  M a x im u m  v a r ia t io n s
of F ir s t Second T h ird F o u r th r

A
1

3 d a y sH e rd cow s d a y d a y d a y d a y 1 d a y 2  d a y s

A 3 0-555 0-557 0-559 0-559 0-002 0-004 0-004
B 7 0-553 0-548 0-556 0-554 0-008 0-006 0-001
C 5 0-652 0-546 0-553 0-543 0-010 0-003 0-009
D 5 0-548 0-554 0*545 0-557 0-012 0-003 0-009
E 4 0-546 0-542 0-547 0-641 0-006 0-001 0-005
F 4 0-555 0-546 0-555 0-548 0-009 0-002 0-007

A v e r a g e : 0-008 0-003 0-006

The minimum and ma x i m u m  f.pt. depressions observed were 0-541° and 0-559° C. in 
the herd samples, and 0-536° and 0-564° C. in the individual cow samples, whilst the m aximum  
variations were 0-012° C. (herds) and 0-026° C. (individual cows), and were shown by samples 
taken on consecutive days. #

From a consideration of the whole of these results, it will be seen that the f.pt. depressions 
given by the herd samples, with one exception, did not vary more than 0-010° C., whilst on 
80% of occasions the variations given by the individual cow samples did not exceed this figure.

During this investigation, the opportunity was taken to determine the daily variations 
in the fat and solids-not-fat °/n of the milk samples collected, and the results are set out in 
Table IV.
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T a b l e  II— D a i l y  V a r i a t i o n s  i n  F r e e z i n g - p o i n t  D e p r e s s i o n s  o f  I n d i v i d u a l

C o w ’s M i l k  S a m p l e s

Freezing-point depressions °C. (Hortvet)
N o .
of F ir s t Second T h ird F o u r th

M a x im u m  va r ia t io n s  
------------- :-------- »----------------------

H e rd cow d a y d a y d a y d a y 1 d a y 2 d a y s 3 d a y s
A 1 0-556 0-556 0-556 0-659 0-003 0-003 0-003
A 2 0-563 0-563 0-568 0-557 0-005 0-006 0-006
A 3 0-550 0-557 ■ 0-558 0-558 0-007 0-008 0-008
B 4 0-544 0-543 0-536 0-536 0-007 0-008 0-008
B 5 0-650 0-543 0-548 0-549 0-007 0-006 0-001
B 6 0-540 0-541 0-543 0-544 0-002 0-003 0-004
B 7 0-545 0-543 0-543 0-544 0-002 0-002 0-001
B 8 0-543 0-552 0-55S • 0-543 0-015 0-015 0-000
B 9 0-553 0-552 0-556 0-554 0-004 0-003 0-001
B 10 0-556 0-556 0-562 0-556 0-006 0-006 0-000
C 11 0-555 0-554 0-554 0-553 0-001 0-001 ' 0-002
C 12 0-553 0-554 0-554 0-543 0-011 0-001 0-010
C 13 0-552 0-558 0-549 0-552 0-009 0-006 0-000
C 14 0-552 0-544 0-553 0-543 0-010 0-001 0-009
C 15 0-554 0-545 0-554 0-546 0-009 0-001 0-001
D 16 0-553 0-552 0-546 0-557 0-011 0-007 0-004
D 17 0-652 0-561 0-544 0-556 0-017 0-008 0-004
D 18 0-551 0-654 0-547 0-566 0-019 0-012 0-015
D 19 0-554 0-553 0-547 0-548 0-006 0-007 0-006
D 20 0-563 0-554 0-555 0-564 0-009 0-010 0-001
E 21 0-664 0-544 0-543 0-542 0-020 0-021 0-022
E 22 0-554 0-545 0-546 0-544 0-009 o-oos 0-010
E 23 0-542 0-541 0-544 0-544 0-003 0-003 0-002
E 24 0-55S 0-547 0-556 0-535 0-021 0-012 0-023
F 25 0-563 0-537 0-555 0-546 0-026 0-009 0-017
F 26 0-548 0-546 0-555 0-554 0-009 0-008 0-006
F 27 0-545 0-544 0-544 0-546 0-002 0-002 0-001
F 28 0-556 0-556 0-557 0-556 0-001 0-001 0-000

A v e r a g e : 0-009 0-006 0-006

T a b l e  III— S h o w i n g  t h e  N u m b e r  o f  T i m e s  t h a t  t h e  F r e e z i n g -p o i n t  D e p r e s s i o n s

V a r i e d  b e t w e e n  C e r t a i n  L i m i t s

V a r ia t io n s  in
freez ing-po in t 

dep re ssion s °C. 
(H o rtve t)

H e rd sA In d iv id u a l cow s
.... . A

f

1 d a y 2 d a y s
" -\ 

3 d a y s
(

1 d a y 2 d a y s  3 day
0 -000-0 -005 7 10 3 27 33 15
0 -006 -0 -010 10 2 3 33 18 9
0 -011-0 -015 1 — __ 9 4 1
0-016-0 -020 — — __ 9 __ 1
0-021-0 -025 _ _ . 3 1 2
0 -026-0 -030 - — — 3

P e rcen tage  o f v a r ia t io n s  
<  0-011 94 100 100 71 91 85

T a b l e  IV— S h o w i n g  t h e  N u m b e r  o f  T i m e s  t h a t  t h e  F a t  a n d  S.N.F. o f  t h e  S a m p l e s

V a r i e d  b e t w e e n  Q e r t a i n  L i m i t s

H e rd s  In d iv id u a l cow s

V a r ia t io n
F a t

A
S .N .F . F a t S .N .F .

1 2 3
r

l 2 3
f

1 2
1

3
f

1 2 3
% d a y day 's d a y s day- d a y s d a y s d a y d a y s d a y s d a y d a y s d a y s

0 -00-0 -20 9 7 6 16 9 4 41 25 13 69 45 24
0-21 -0 -40 4 3 0 2 3 2 18 11 9 10 9 3
0-41 -0 -60 1 — — — — — 11 11 5 4 2 T
0-61 -0 -80 — — — __ __ __ * 6 4 __ 1 __ —
0 -81-1 -00 1* 1 * __ __ __ __ 2 1 1 __ —
1-01-1-50 3 * 1 * __ __ __ ■ __ 1 3 ___ r- - —
1-61-2 -10 5 1 — --- N _____ —

ntage  o f v a r ia t io n s  
<  0-41 72 83 100 100 100 100 70 64 79 94 98 96

*  D u e  to  sam p le s from  2 h e rd s  o f  3 a n d  4 cows.



S u m m a r y — The variations in the f.pt. depressions given by 2 4  samples of the evening 
milk, taken over periods up to 3 days, from herds of 3 to 7 cows were, with one exception, not 
greater than 0 -0 1 0 °  C., whilst the variations in the fat and solids-not-fat were usually not 
greater than 0 - 4 % .  The max. variation over 3 days in the f.pt. depressions of the milk 
from an individual cow was 0 - 0 2 6 °  C.

Our thanks are due to Mr. C. P. G. Clayton, F.S.I.A., for carrying out the sampling, 
and to Mr. A. H. Coombes, B.Sc., F.R.I.C., for the laboratory work.
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N o t e s
T H E  A N A L Y S I S  O F  V U L C A N I S E D  R U B B E R ,  W I T H  S P E C I A L  R E F E R E N C E  

T O  S Y N T H E T I C  M A T E R I A L S

T h e  c h e m is try  o f vu lca n ise d  ru b b e r  te s t in g  h a s  a lw a y s  been la rge ly  e m p ir ica l because  o f the  fa ilu re  to  
find  a  sa t isfa c to ry  m e thod  fo r  the  d irect e stim a tion  o f ru b b e r  h yd ro ca rb o n s. A t te m p ts  h a ve  been m ad e  to  
isolate  the  ru b b e r  b y  succe ss ive  re m o va l o f the  o th e r in g re d ie n ts  b y  e x trac t io n  processes, w h ile  o th e r su g ­
gested m ethod s1 in v o lv e  the  p re p a ra t io n  o f de riva tive s, su ch  a s  the  te trab rom ide  a n d  the  n itrosite. U n ­
fo rtu n a te ly  these  co m p a ra t iv e ly  e a r ly  p ro p o sa ls  d id  n o t  y ie ld  re liab le  resu lts, a n d  it  h a s  becom e the  e stab ­
lished  p rac tice 2 to  ca lcu late  the  con ten t of ru b b e r  h y d ro c a rb o n  (R )  from  the  fo rm u la :

R  =  1-03 [100 - ( A  +  C  +  K  +  F +  X ) ] ,  

in  w h ic h  A  rep resents the  acetone extract, C  ch lo ro fo rm  extract, K  a lcoho lic  p o ta sh  extract, F  "f il le r s ” 
(m inera l m atter, ca rb on  b lack, etc.), X  s u lp h u r  in  c o m b in a t io n  w ith  ru b b e r  h yd ro ca rb o n , a n d  1-03 is  a  
facto r to  a llow  fo r  th e  acetone e x trac t  of ra w  ru b b e r  (due to  the  n a tu ra l re s in  content). T h e  e m p ir ic ism  
o f th is  p rocedu re  is  a t  once  e v id e n t  w h e n  it  is  p o in te d  o u t  t h a t  the  percent, o f e x trac ts  ob ta ined  depend  
u p o n  the  d u ra t io n  of the  e x tra c tio n s  (see e.g., W y a t t 3).

T h is  ca lcu la t ion  w a s  sa t is fa c to ry  w hen  ap p lied  to  p ro d u c ts  m an u fa c tu re d  fro m  n a tu ra l rubber, in  
sp ite  o f the  com p lica tion s  in tro d u c e d  b y  the  u se  of v u lc a n isa t io n  accelerators, an t io x id a n ts,  o rg a n ic  fillers, 
co lou r in g  m atters, etc. B u t  the  a n a ly s is  of m o d e m  com m erc ia l co m p o u n d e d  rubbe rs, o r  "e la sto m ers,” 
is  m u c h  m o re  difficult. N a t u ra l  rubber, like  o the r p o lym e rs  o f h ig h  m o le cu la r  w eight, c a n  sca rce ly  be  sa id  
to  con s ist  o f n u m b e rs  o f  id e n t ica l m olecules, b u t  co n ta in s  u n it s  b u ilt  u p  fro m  m a n y  isop rene  m olecu les; 
the u n io n  o f the  isop rene  m o lecu les in  d iffe rent w a y s  a n d  to  fo rm  c h a in s  o f d ifferent le n g th s  m a y  be held  
to  acco u n t  fo r  the  v a r y in g  p h y s ic a l p rope rtie s  o f ru b b e r  sam ples, b u t  th e  c h e m is try  is  e ssen t ia lly  deter­
m ined  b y  th e  isop rene  fo u n d a t io n  a n d  th e  re su lt in g  u n sa tu ra t io n  o f the  p o lym er:

C H > = c / H  C H > _ c / H  '
— C H /  \ C H 2. C H /  'C H , —

(The theo re tica l iod ine  v a lu e  fo r  t h is  s tru c tu re  is  372 -8; e xpe rim en ta l v a lu e s  ra n ge  fro m  348  to  357, m ean  
abou t 3 5 1 s.) P a s s in g  to  the  syn th e t ic  rubbers, one  find s assoc iated  w ith  th e  cha nged  m o n om e r a  change  
in  chem ica l p foperties. O n e  co u ld  sca rce ly  expect su ch  w id e ly  d ifferent sub sta nce s to  be  am enab le  to  the  
o rig ina l so lve n t  treatm ent, a n d  e x a m in a t io n  of the  a c t io n  of acetone im m e d ia te ly  revea ls  the  b re a kd o w n  
of the  a n a ly t ic a l schem e o u tlined  above. I t  h a s  been m en tioned  th a t  th e  acetone e x tra c t  o f n a tu ra l ru b b e r  
is  a b ou t 3 % ,  fo r  B u n a - S  a n d  - S S  i t  is  a b o u t  7 % ,  w h ile  T h io k o l - R D  is  soluble.4 P o s s ib ly  a  n e w  m ethod  of 
an a ly s is  co u ld  be w o rke d  o u t  depend ing, a s  does ■ th e  e stab lished  m ethod, u p o n  e x tra c t io n  -with v a r io u s  
so lvents b u t  the  nece ssa ry  d a ta  fo r  the  se lection  o f the  a p p rop ria te  so lve n ts  are  n o t  a va ila b le  in  the  
literature. T h e  tech n o lo g ists ’ in te re st  in  the  ac tion  o f so lve n ts  is  b e st  m e t  b y  the  p u b lic a t io n  o f then- 
sw e lling (or d is in te g ra tin g ) effects ra th e r th a n  the  %  o f the  m ate ria l extracted . T h a t  the  tw o  prope rtie s 
are no t n e ce ssa rily  pa ra lle l m a y  be seen fro m  the  c o m p a ra t iv e ly  g re a t  sw e llin g  o f n a tu ra l ru b b e r  caused 
b y  ch loroform , y e t  the  ch lo ro fo rm  ex trac t  is  o n ly  c a .  3 % . 5

E v e n  if  su ch  a  schem e o f a n a ly s is  w ere estab lished, there  w o u ld  rem a in  the  p ro b le m  o f id e n t ify in g  
the elastom ers. I t  is  true  th a t  ce rta in  in d ica t io n s  m ig h t  be  o b ta in e d  fro m  a  p re lim in a ry  e xa m in a t io n ; 
for exam ple, p o ly iso b u ty le n e  m a y  be  load ed  w ith  c a .  1 0 0 0 %  o f fillers w ith o u t  lo s in g  it s  e la stic ity.4 Som e  
m ateria ls m ig h t  be recogn ised  b y  th e ir  o d o u rs  ( B u n a -S  sm ells of styrene, T h io p la s t s  a n d  e a r ly  N eop ren e  
have  cha racte ristic  odours, etc.), b u t  th e  su b sta n ce  so  recogn ised  m a y  be p re se n t m e re ly  a s  a  m o d ify in g  
agent; m oreover, the  m o d e m  tre n d  is  tow a rd s  the  e lim in a tio n  o f s u c h  odours. V a lu a b le  c lue s m ay , 
however, be ob ta ined  from  th e  o d o u r  libe ra ted  o n  h e a t in g  (ester-like  c o m p o u n d s  fro m  p o ly a c ry lic  esters, 
HC1 from  p o ly y in y lc h lo r id e s,  H , S  from  Pe rdu ren , etc.), a n d  N e c h a m k in 0 h a s  described  the  recogn it ion  o f 
syn the tic  p la s t ic s  in  gene ra l fro m  th e ir  b e h a v io u r  o n  b u rn in g .  M o re  sa t isfa c to ry  in d ica t io n s  o f a  chem ica l 
nature  depend u p o n  the  n it ro ge n  con ten t {ca. 7 % )  o f P e rb u n a n , the  su lp h u r  {ca. 8 3 % )  o f T h ioko l,  the  ch lorine  
(ca. 4 0 % )  o f N eoprene, a n d  th e  sa tu ra te d  cha racte r o f  p o ly iso b u ty le n e  in  co n t ra st  w ith  the  u n sa tu ra t io n  of 
natura l rubber. H o w eve r,  i t  ap p ea rs  t h a t  the  ab so lu te  iden t if ica tion  o f the  in g re d ie n ts  o f  a  com p ound ed  
elastom er w o u ld  in v o lv e  d e g ra d a t io n  a n d  te d io u s  e x a m in a tio n  o f the  p ro d u c ts ;  i t  w o u ld  th en  s t il l be 
d oub tfu l w he the r one  w a s  d e a lin g  w ith  a  m ix tu re  o f p o lym e rs  o r  a  p ro d u c t  o f co -po lym erisa tion . O ne  
therefore t u rn s  to  p h y s ic a l m e th o d s  a s  b e in g  p o s s ib ly  m ore  p ro m is in g  fo r  rou t in e  testing. T a b le s  have  
been pu b lish e d 7 sh o w in g  the  sp.gr. a n d  ref. in d e x  o f the  v a r io u s  ra w  p roducts, b u t  these  v a lu e s  w ou ld
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o b v io u s ly  be m od ified  b y  the  c o m p o u n d in g  a n d  w ou ld  be ap p licab le  o n ly  if  the  o r ig in a l m a te ria ls  co u ld  be 
isolated. Id e n t if ic a t ion  o f ce rta in  e la stom ers is  po ssib le  b y  o b se rv in g  the  na tu re  of the  fluorescence in  
u lt ra -v io le t  ligh t, a n d  i t  h a s  recen tly  been c la im ed8 th a t  the  in fra -red  ab so rp t ion  sp e c tru m  n o t  o n ly  p e rm its  
recogn ition  o f the  e la stom er present, b u t  ca n  a lso  be  app lied  to  it s  d e te rm in a tion  in  a  m ix tu re .*  T h e  
m a jo r ity  o f  th e  e la stom ers a lso  g iv e  a  cha racte ristic  pe riod  in  X - r a y  an a ly se s,“ the  e la stom er be in g  he ld  ih  
a  state  o f ten s ion ; i t  m a y  p ro ve  po ssib le  to  d is t in g u ish  b y  th is  m e th od  betw een co -p o lym ers  a n d  m ix tu re s  
o f s in g le  po lym ers.

C o n sid e ra t io n  in  the  ab ove  m a n n e r  show s the  c o m p le x ity  o f the  p ro b le m  o f e sta b lish in g  a  schem e of 
chem ica l o r  p h y s ic a l a n a ly s is  o f e lastom ers w h ic h  w ou ld  be su ita b le  fo r  rou t in e  ap p lica t ion  to  sam p le s of 
u n k n o w n  constitu t ion . M o reove r, i t  m u s t  be rem em bered  th a t  re la t ive ly  sm a ll cha nge s in  m a n u fa c tu r in g  
techn ique  m a y  lead to  la rge  differences in  the  b e h a v io u r  of the  product, w h ich  m a y  n o t  be reflected in  its 
chem ica l com position . F o r  exam ple, the  p rope rtie s  o f B u n a - S  are dependent u p o n  the  d e g rad a t ion  u n d e r­
gone  a t  one  stage  o f it s  p re p a ra t io n ; e th y l cellu lose o f g iv e n  e th o x y l con ten t is  ava ilab le  in  d ifferent v i s ­
cosities, etc. (These  in sta n ce s  are e xam p le s o f the  dependence o f p rope rtie s  u p o n  the  m o le cu la r  w eight.) 
F o r  rou t in e  pu rpo se s, a n a ly s is  is  th u s  forced to  leave  the  field to  pe rfo rm ance  tests, s u c h  a s  th e  de te rm ina tion  
o f tensile  strength , e longa tion  a t  b re ak  r ig id ity ,  pe rm an e n t set, ab ra s io n  a n d  fle x in g  resistance, etc. M u c h  
research w ill be n ece ssa ry  before th is  state  o f affa irs ca n  be altered.

T h e  v a lu e  o f a  spec ification  couched  in  chem ica l te rm s m a y  be doub ted , in  v ie w  o f the  ab ove  argum ents,
a n d  su ch  a  specification  m a y  be rendered useless if  care is  n o t  ta ke n  o ve r  details. F o r  exam ple, i t  is
conven ien t fo r the  m an u fa c tu re r to  m easure  h is  m ate ria ls  b y  volum e, a n d  there  is  a  co rre sp o n d in g  tend ency  
to  d ra w  u p  specifications in  te rm s o f v o lu m e  in stead  o f b y  w eight. T h e  re su lt  is  th a t  w h ile  the  v o lu m e  of 
ru b b e r  p re sen t in  a  co m p o u n d  m a y  be ca lcu lated  o n  the  a ssu m p tion  of a n  ave rage  specific g r a v it y  of 
0 -91-0 -92  fo r  ra w  rubber, th is  w ill be the  tru e  volum e, w hereas the  m a n u fa c tu re r  w ill m easu re  h is  m ate ria ls  
i n  b u lk . T h e  ap p a re n t d e n s ity  o f the  ra w  ru b b e r  u sed  w ill, o f course, depend  u p o n  it s  p h y s ic a l cond ition  
(sm oked sheet, sp ray -d ried , etc.) a n d  it  is, therefore, im po ss ib le  to  determ ine  in  b o rde r-line  cases if  the 
specification  h a s  been observed.

R e f e r e n c e s
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A  V A C U U M - O P E R A T E D  M I C R O - S T I R R E R  

I n  a n y  t itra t ion  p roce ss ad equate  m ix in g  is  essential. Sw ir lin g , a lth o u g h  e a sy  o n  the  m acro-scale, is  not 
re a d ily  app lied  to  m ic ro -t itra t ion s. F o r  t h a t  p u rp o se  a  stre am  of ga s  b u b b le s  is  freq u e n tly  em ployed.1 
W h e re  vo la t ile  sub sta n ce s  are in v o lv e d  (e.g., brom ine, am m on ia ), o r  w here  the  so lu t io n  h a s  a  tend ency  to 
foam , a g ita t io n  b y  o th e r  m ean s m a y  h a ve  ad vantage s.

S c h w a rz2 h a s  described  a  dev ice  w h e re b y  v ib ra t io n s  p ro d u ced  b y  feed ing  a  ra d io  lo ud -sp ea ke r un it 
f ro m  the  A .C . m a in s  are t ran sm itte d  d ire c t ly  to  the  t it ra t io n  vessel. O n  a t te m p tin g  to  u se  th is  sim ple 
m e thod  w e found  th a t  the  am p litu d e  o f the  v ib ra t io n s  w a s  in su ffic ient to  h a v e  apprec iab le  effect. A cco rd ­
ing ly . w e constructed  a  m ore  pow e rfu l a p p a ra tu s  o p e ra tin g  o n  th i3  p r in c ip le . B u t ,  a lth o u g h  the  surface 
o f the  te st  soln. w a s  in  v ig o ro u s  m otion , v e ry  little  s t ir r in g  effect cou ld  be obse rved  in  the  b u lk  o f the  liquid.

F o r  a g ita t ion  o f m ore  u su a l type, m ix in g  w ith o u t  sp la sh in g  is  best effected if  th e  stirre r-b lade  in  its 
m o tio n  does n o t  rise  ab ove  the  su rface  o f the  liq u id . I n  m ic ro -t it ra t io n s  the  d e p th  o f the  liq u id  is  often 
lim ited ; hence  the  t ra ve l o f  the  st irre r  needs to  be  sm all.

A lt h o u g h  the  v acu u m -o p e ra ted  st ir re r  described  b y  B o t h a m *  a n d  deve loped  b y  D a v id s o n 4 is  v e ry  
u se fu l in  it s  o w n  sphere, w e h a d  g rea t d iff icu lty  in  m o d ify in g  it  to  p ro du ce  v e r y  sm a ll stroke s. A c c o rd in g ly  
th e  dev ice  described  be low  w a s  developed.

C o n ta in e r A  (F ig . 1) is  m ade  from  h e a v y  g la ss  t u b in g  a n d  is  p a r t ly  filled w ith  m e rcu ry . A  cy lind rica l 
float B  w ith  th icken ed  en d s  slide s ea s ily  w ith in  th e  cen tra l tu b e  a n d  re sts  o n  the  su rface  o f the  m ercury. 
T h e  v a lv e  rod  C  n o rm a lly  rests o n  the  su rface  of th e  se a t in g  o f sleeve D ,  b u t  ca n  be lifted  clear b y  the  r ising  
o f  th e  float. T h e  in te rchangeab le  stirre r-head s E ,  E *,  E „  etc., s lip  in to  the  u p p e r  end  o f  th e  v a lv e  rod. 
T h e  stirre r-head s (F ig . 2) are m ade  b y  d ra w in g  d o w n  g la ss  ro d  to  a b o u t  1 m m  d iam ete r a n d  s u ita b ly  bending. 
S u c t io n  tu b e  F  is  connected  b y  w a y  of a  sa fe ty  bottle  to  a  w ater-pum p.

M o t io n  o f the  s t irre r  is  p ro v id e d  b y  the  o sc illa t ion  o f the  m e rc u ry  a b ou t  it s  m ean  level, the  o sc illa tion  
b e in g  m a in ta in e d  b y  a u to m a tic  b u ild -u p  a n d  b re ak  o f va cu u m . A  feature  is  the  u n h am p e re d  m ovem ent 
o f  the  m e rc u ry  a n d  float o ve r  a  considerab le  p o rt io n  o f the  stroke, p e rm itt in g  the  a c q u is it io n  o f considerable  
m o m en tu m  w h ic h  is  u sed  to  operate  the  s t irre r  a n d  va lve -gear. W h e n  the  low e r end  o f the  v a lv e  rod  is 
s t ru c k  b y  the  float it  i s  raised, a n d  in g re ss  o f a ir  v i a  th e  v a lv e  a n d  p o rt  G  r a p id ly  d e stro y s  the  vacu u m ; 
hence the  d r iv in g  force. W h e n  the  m o m e n tu m  o f  the  m o v in g  p a rt s  is  expend ed  th e y  fa ll b y  g rav ity .

*  I t  is  a lso  c la im ed  in  th is  p a p e r th a t  the  p h o sp h o ru s  con ten t o f a  sam p le  revea ls  the  presence o r 
absence o f n a tu ra l rubber.
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closing the  v a lv e  a n d  c a u s in g  the  cyc le  o f op e ra tion s  to  be  repeated. T h e  " im p a c t "  p r in c ip le  p e rm its  sm all, 
uniform , pow e rfu l stroke s  to  be  ob ta ined  a n d  p re ve n ts  s t ic k in g  o f the  va lve . T h e  dev ice  is  se lf-starting .

P ro p o rt io n s  ind ica ted  in  F ig .  1 w ere  fo u n d  to  be conven ient, a lth o u g h  d im e n s io n s  ca n  be v a ried  con ­
siderably. W it h  the  u se  o f 1 0 -1 5  m l of m e rc u ry  a  speed o f 3 - 4  stro ke s  p e r  sec. w a s  obta ined. S te a d y  
strokes, a s  sm a ll a s  1 m m , ca n  be ob ta ined  b y  red u c in g  the  c learance  x .\vhcn a t  re st  to  a  few  m m  a n d  u s in g  
gentle suction . T h e  c learance  is  re a d ily  ad ju stab le  b y  s lid in g  th e  sleeve w ith in  th e  ru b b e r  stopper. 
Table  I  su m m a rise s  the  b e h a v io u r  ob se rve d  w h e n  10 m l o f m e rc u ry  are used, a n d  ind ica te s th a t  there  is  
little a d va n ta g e  in  in c re a s in g  x  b e yo n d  10 m m . '

( £ )

F ig .  1 F ig .  2

Th e  rate o f s t ir r in g  m a y  be co n s id e ra b ly  increased  b y  in t ro d u c in g  a  p a rt ia l o b stru c t io n  betw een the  
stirring -device  a n d  the  sa fe ty  bottle. A  fu rth e r  increase  occu rs  if  the  v e n t  tu b e  H  is  closed. T a b le  I I  
illustrates the  effect o f  these  m od ification s. T h e  o b stru c t io n  w a s  a  30 -cm  le n g th  o f 1 -m m  bo re  tu b in g ;  
15 m l of m e rc u ry  w ere used, w h ile  #  w a s  set a t  10 m m .

Severa l o f these  st irre rs  h a ve  been r u n  fo r  pe riod s o f u p  to  8 hr. w ith o u t  a n y  s ig n  o f fa ilure. T h e  ra p id  
even stroke s en su re  efficient m ix in g  w ith  n o  sp la sh in g . T h e  fineness a n d  f le x ib ilit y  o f the  st ir re r  head s 
prevents dam age  to  the  t ip  o f the  m icro -b u re tte  sh o u ld  con tac t acc id en ta lly  occur.

L o w

T a b l e  I .  P o m p  S p e e d s  

M e d ium F a s t_A_
C learance

t
S tro k e

A

C yc le s
r

S tro k e
■>

C yc les S tro k e
"I

C yc le s
m m m m /sec: m m /sec. m m /sec.

4 1 4-6 3 • 4-8 5-5 5-2
9 4 3-6 7 3-8 8-0 5-017 3 3-4 7 4-0 10-5 4-5
26 4 3-6 7 4-0 11-0 4-4

T a b l e  I I .  P u m p  S p e e d s

M o d e  of 
O pe ra tion  

(a) N o rm a l 
(&) O b stru c t ion  ..
(c) A s  (b ), v e n t  tube  closed

L o w

Stro k e
mm

4
3
2

C yc le s
/sec.

3-8
5-5
7-0

M e d iu m

Stro k e
m m
9-5
11
11

C yc les
/sec.

3-6
5-3
6 0

F a s t

S tro k e
m m
14
13
12-5

C yc le s
/sec.

3-6
5-4
5-9
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S o u t h  L o n d o n  C e n t r a l  P u b l i c  L a b o r a t o r y  M .  A .  F i l l

L o n d o n , S . E . l l  J. T .  S t o c k

M a y ,  1944

H o m e  Office
P R O V I S I O N A L  A N D  S T A T U T O R Y  R U L E S  A N D  O R D E R S *

1 9 4 4 — N o .  2 8 3 .  T h e  P o i s o n s  ( A m e n d m e n t )  R u le s ,  1 94 4 , d a te d  F e b r u a r y  21, 1 9 4 4 , m a d e  b y  the 
S e c r e t a r y  o f  S t a t e  u n d e r  S e c t io n  2 3  o f  th e  P h a r m a c y  a n d  P o i s o n s  A c t ,  1933  
(23  &  2 4  G e o .  5, -c. 25 ), a s  a m e n d e d  b y  R e g u la t i o n  6 0  H A  o f  t h e  D e fe n c e  (G e n e ra l)  
R e g u la t io n s ,  1 93 9 . P r ice  Id .

T h e s e  R u l e s  a m e n d  t h e  P o i s o n s  R u l e s ,  1935 to  1942, b y  a d d i n g  a  p a r a g r a p h  (2) a t  t h e  e n d  o f  R u l e  6 
a n d  b y  a d d i n g  a  F i f t e e n t h  S c h e d u l e .  T h e  effect o f  t h e s e  a m e n d m e n t s  is  to  e x e m p t  a g r i c u l t u r a l  
a n d  h o r t i c u l t u r a l  i n s e c t i c i d e s  c o n s i s t i n g  o f  n i c o t i n e  d u s t s  c o n t a i n i n g  n o t  m o r e  t h a n  4 %  o f  n i c o t i n e  
f r o m  c e r t a i n  p r o v i s i o n s  o f  S e c .  18 (2) o f  t h e  A c t .

T h e s e  R u l e s ,  w h i c h  c a m e  i n t o  f o r c e  f o r t h w i t h ,  m a y  b e  c i t e d  a s  t h e  P o i s o n s  (A m e n d m e n t ) R u l e s ,  1944, 
a n d  t h e  P o i s o n s  R u l e s ,  1935 t o  1942, t o g e t h e r  w i t h  t h e s e  R u l e s  m a y  b e  c i t e d  a s  t h e  P o i s o n s  R u l e s ,  
1935 to  1944.

M i n i s t r y  of F o o d
S T A T U T O R Y  R U L E S  A N D  O R D E R S  

1 9 4 4 — N o .  3 9 8 .  O r d e r ,  d a te d  A p r i l  4, 1 9 4 4 , a m e n d in g  t h e  N u t s  ( C o n t r o l  a n d  M a x i m u m  
P r ic e s )  O r d e r ,  1942. P r ice  Id .

T h e  m a x im u m  p rice  o f seve ra l va rie t ie s  is  changed. A s  the  m a x im u m  price  n o w  p rescribed  for 
h an d -p icke d  selected pe a n u ts  differs from  th a t  fo r  o the r qua lit ie s  o f peanuts, the  m ix in g  of 
pe a n u ts  of d ifferent qua lit ie s  is  p roh ib ited.

I t  is  p ro v id e d  th a t  certificates o f a  P u b lic  A n a ly s t  o r  the  G o ve rn m e n t  C h e m ist  sh a ll be sufficient 
evidence  o f the  m atte rs  t h e y  certify , un le ss  cha llenged.

—  N o .  5 5 3 . O r d e r ,  d a te d  M a y  9, 1 9 4 4 ,  a m e n d in g  th e  F e e d i n g  S t u f f s  ( R e g u la t io n  of 
M a n u f a c t u r e )  O r d e r ,  1 94 3 . P r ice  2d.

T h is  O rder, w h ic h  com es in to  force on  M a y  22, 1944, a lte rs the  c o m p o s it io n  o f pe rm itted  com pounds 
b y  in c re a s in g  the  q u a n t it y  o f h om e -g row n  g ra in s  a n d  re d u c in g  the  q u a n t it y  of low  protein 
o ilseed cake. T h e  O rd e r  a lso  rem ove s the  req u ire m e n t to  in c lu d e  a  m in im u m  o f 1 %  of 
cod -live r  o il in  N a t io n a l P i g  F o o d  N o .  1.

S T A N D A R D  F O R  S H R E D D E D  S U E T :  P R É C I S  O F  R E P O R T  R E C E I V E D  F R O M  T H E  

I N T E R - D E P A R T M E N T A L  C O M M I T T E E  O N  F O O D  S T A N D A R D S

1. T h e  C om m ittee  w a s  in fo rm ed  th a t  the  m an u fa c tu re  o f sh red ded  sue t fro m  im p o rte d  prem ier jus 
is  sub je ct to  con tro l b y  licence a n d  th a t  it  is  a  co n d it io n  o f the  licences th a t  the  p ro d u c t  sh a ll con ta in  not 
less th a n  8 3 %  o f fat. T h is  figure  w a s  ad op ted  in  1931 b y  the  C o u n c il o f the  S o c ie ty  o f P u b lic  A n a ly sts  
a n d  O th e r  A n a ly t ic a l C h e m ists  p e n d in g  the  e stab lish m e n t  o f a  lega l stand a rd .

2. I n  th e  m anu fa ctu re  o f sh red ded  su e t  from  p rem ie r ju s  the  fa t  is  fo rced  in to  sh red s o r granules 
a n d  a  cereal o r  am y lace ou s  filler is  added  so  a s  to  fo rm  a  co a t in g  o ve r  the  pa rt ic le s  o f fat, t h u s  preventing 
th em  from  a d h e rin g  togethe r a n d  a t  the  sam e  t im e  re ta rd in g  the  d e ve lopm en t o f ran c id ity .

3. T h e  a m o u n t  o f filler ta ke n  u p  b y  the  sh redded  fa t  depends p r im a r ily  o n  it s  stick ine ss, w h ich  in 
t u rn  depends o n  the  tem pera tu re  a t  w h ich  the  m a n u fa c tu r in g  p roce ss is  conducted . M a n u fa c tu re rs  m ust 
g iv e  specia l a tte n t io n  to  the  p rob lem  o f se cu r in g  u n ifo rm ity  of d is tr ib u tion , o the rw ise  p a rt  o f a  ba tch  will 
ta ke  u p  m ore  th a n  it s  sha re  o f  the  a m o u n t  of filler a llow ed b y  the  m a n u fa c tu r in g  fo rm u la . I n  sp ite  of all 
p rac ticab le  care, com plete  u n ifo rm ity  c a n n o t  be en su red  a n d  som e  to le rance  is  therefore  necessary  to 
a llo w  fo r  u n a vo id a b le  va ria tion s.

4. T h e  p ro p o rt io n  o f filler used in  the  p a st  b y  d ifferent m an u fa c tu re rs  h a s  v a r ie d  considerab ly. A  
p u rch a se r  o f sh red ded  sue t is  p r im a r ily  p u rc h a s in g  fa t  a n d  it  is  desirab le  th a t  the  fa t con ten t sha ll be the 
m a x im u m  th a t  ca n  be in c luded  w h ils t  s t il l re ta in in g  good  kee p in g  properties. T h e  C om m ittee  is  of t h e  
o p in io n  t h a t  sh red ded  suet, to  be o f sa t isfa c to ry  qua lity , sh ou ld  n o t  c o n ta in  su b s ta n t ia l ly  less th a n  8 5 %  
o f fat, a n d  th a t  a  p ro d u c t  a p p ro x im a t in g  to  t h is  s ta n d a rd  w ill h a v e  th e  n e ce ssa ry  k ee p in g  properties. The 
C om m ittee  is  satisfied  th a t  the  a llow ance  o f 2 %  fo r  u n e ve n  d is t r ib u t io n  o n  a n d  a m o n g  the  shreds, w hich 
w a s  ad op ted  b y  the  C o u n c il o f the  So c ie ty  o f P u b lic  A n a ly s t s  in  1931, is  reasonab le, a n d  u n d e rstan d s  that 
i t  is  con side red  adequate  b y  the  m a n u fa c tu re rs  o f sh redded  suet.

5. A  sm a ll a m o u n t  of sue t (i.e., n a tu ra l un rende red  fat), rece ived  b y  b u tch e rs  a s  p a rt  o f the ir meat 
a llocation , is  chop ped  o r  m inced, a n d  in  the  la tte r case m ixe d  w ith  cereal filler, a n d  so ld  u n d e r  the  description

*  O b ta in a b le  fro m  H .M .  S ta t io n e ry  Office. It a lic s  s ig n ify  ch a n ge d  w ord ing.
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" sh re d d e d  suet.”  B y  w h ich e ve r m e th od  it  is  p repa red  i t  d iffers from  the  sh red ded  sue t m ad e  from  p rem ie r 
jus b y  rea son  of the  presence o f m e m b ran e  a n d  m o istu re . I f  m ade  b y  c h o p p in g  it  w ill con ta in  m o re  fa t 
than  the  p ro d u c t  m ad e  fro m  p rem ie r jus, b u t  if  m ad e  b y  m in c in g  a n d  a d m ix tu re  w ith  a  fille r it  is  l ik e ly  to  
con ta in  less o w in g  to  the  m e m b ran e  a n d  m o istu re  in  the  ra w  m ate ria l a n d  the  im p ra c t ic a b il ity  o f a n a ly t ic a l 
control.

6. I t  w a s  sugge sted  to  th e  C o m m ittee  th a t  the  u se  o f  the  d e sc r ip t ion  sh red ded  su e t  fo r  the  p ro d u c ts  
m ade b y  b u tche rs  w a s  m is le a d in g  a n d  th a t  the  n am e  sh o u ld  be  re stric ted  to  the  p ro d u c t  m ade  from  prem ie r 
jus. T h e  C om m ittee  is  how eve r o f the  op in io n  th a t  the  genera l p u b lic  w ou ld  be e q u a lly  satisfied  w hethe r 
the p ro d u c t  su p p lie d  in  response  to  a  dem and  fo r  sh red ded  sue t h a d  been p repa red  w ith  p rem ie r ju s  o r  suet. 
Fu rthe r, i t  is  considered  t h a t  a  p u rch a se r  of sh redded  sue t is  n o t  p re jud iced  if  h e  rece ives a  p ro d u c t  con ­
ta in in g  m e m b ran e  a n d  m o istu re  p ro v id e d  he  a lso  rece ives the  a p p rop ria te  a m o u n t  of fat. I t  therefore 
does n o t  ap pea r to  the  C om m ittee  th a t  there  is  a n y  necessity, from  the  v ie w p o in t  o f p ro te c tin g  the  p u b lic  
in  rega rd  to  q u a lity , fo r  re c o m m e n d in g  the  im p o s it io n  o f t h is  restriction.

7. T h e  C om m ittee  n o ted  th a t  the  sta tem en t issued  b y  the  C o u n c il o f the  S o c ie ty  o f P u b lic  A n a ly s t s  
inc luded  an  e xp re ssion  of o p in io n  t h a t  " t h e  na tu re  o f a n y  a d m ix tu re  to  sue t sh o u ld  be dec lared.” T h is  
recom m endation  is, how ever, ou ts ide  the  te rm s of reference of the  C om m ittee  a n d  n o  co m m e n t  is  therefore 
m ade thereon.

8. T h e  C om m ittee  a c c o rd in g ly  recom m end s t h a t  sh redded  sue t sh o u ld  be req u ired  to  co n ta in  n o t  less 
than  8 3 %  o f fat.

M a r c h ,  1944

L e g a l  N o t e s
T h e  E d i t o r  w o u l d  h e  g l a d  to r e c e i v e  p a r t i c u l a r s  o f  c a s e s  w i t h  p o i n t s  o f  s p e c i a l  l e g a l  o r  c h e m i c a l  i n t e r e s t

W H A T  I S  " C H L O R O D Y N E ” ? L A B E L  C A L C U L A T E D  T O  M I S L E A D

O n  A p r i l  2 9 th  a  L iv e rp o o l w ho le sa le  f irm  w as  cha rged  a t  B e a u m a r is  P o lice  C o u rt  w ith  se llin g  a  m ix tu re  
called C h lo ro d yn e  b e a r in g  a  labe l ca lcu la ted  to  m is lead  c o n t ra ry  to  Sec. 6 o f the  F o o d  a n d  D r u g s  A c t, 1938, 
and  w ith  the  p u b lic a t io n  of a n  ad ve rtisem ent, a  label, re fe rrin g  to  th a t  m ix tu re  in  te rm s  w h ic h  w ere ca l­
culated to  lead  to  the  u se  o f th a t  artic le  fo r  the  t re a tm e n t  o f h u m a n  b e in g s  fo r  tube rcu lo sis, c o n t ra ry  to  
Sec. 8 o f  the  P h a rm a c y  a n d  M e d ic in e s  A c t, 1941.

F o r  the  p ro se cu tion  M r .  H .  A .  T h o m a s  stated  th a t  a  sam p le  o f C h lo ro d yn e , N o n -P o iso n o u s ,  w a s  
purchased  from  a  reta ile r in  L la n g o rd ,  A n g le se y .  T h e  labe ls ap p lied  to  the  bo ttle s  sta ted : " I n  C ough s, 
Colds, In fluenza , A gu e , etc., 5 to  10 drops. I n  C o n su m p tio n , A sth m a ,  B ro n c h it is ,  Sp a sm s, Sea-sickness, 
10 to  25 d ro p s.”

T h e  certificate o f the  P u b lic  A n a ly s t  (M r. H a r o ld  L o w e ) sta ted  th a t  the  a rtic le  w a s  n o t  to  be  considered  
genuine, a s  it  con ta ined  n o  m o rp h in e  h yd ro ch lo r id e  o r  h y d ro c y a n ic  acid.

I n  su p p o rt  of t h is  op in ion , M r .  T h o m a s  q u o te d  e x trac ts  fro m  the  B .P .  Codex, 1934  (w h ich  sta ted  th a t  
C h lo rod yne  w a s  a  s y n o n y m  o f T in c tu re  o f  C h lo ro fo rm  a n d  M o rp h ia ),  the  N a t io n a l F o rm u la r y  fo r  N a t io n a l 
In su ra n ce  Pu rpo se s, the  D r u g  T a r if f  issued  b y  the  M in is t r y  of H e a lth ,  T h e  D ic t io n a ry  of S y n o n y m s  in c luded  
in  the Ph a rm a ce u tic a l P o c k e t  B o o k ,  a n d  th e  " E x t r a  P h a rm a co p o e ia .”  T h e  w o rd  "N o n -P o is o n o u s ”  in  
the labe l d id  n o t  m ean  th a t  a ll the  p o iso n o u s  sub sta nce s w ere le ft out. C h lo ro fo rm  w a s  in c lu d e d  b u t  it  
w as u n d e r  1 0 % .  H y d ro c y a n ic  ac id  a n d  m o rp h in e  h yd ro ch lo r id e  co u ld  h a ve  been included , p ro v id e d  
tha t th e y  w ere in  su ffic ien t ly  sm a ll quan tit ie s, w ith o u t  the  need to  m a r k  the  su b sta n ce  "P o i s o n . ” - W it h  
regard to  the  reference to  tube rcu lo sis, the  w o rd  co n su m p t io n  w a s  the  e v e r y d a y  w o rd  fo r  p u lm o n a ry  
tuberculosis.

I t  w a s  true  th a t  p ro p r ie ta ry  b ra n d s  o f C h lo ro d yn e  w ere  o n  the  m arket, b u t  a ll con ta ined  m o rp h in e  
o r som e o th e r a lka lo id  o f op ium . T h e se  su b sta n ce s  w ere n o t  ca lled m e re ly  "C h lo r o d y n e ” b u t  "C o l l is  
B ro w n e ’s C h lo ro d y n e ” o r  "F r e e m a n ’s C h lo ro d yn e .” M r.  Low e, g iv in g  e v idence  in  su p p o rt  o f h is  certificate, 
said th a t  th is  sub sta nce  w ou ld  n o t  h a ve  the rap eu tic  qua lit ie s  s im ila r  to  those  o f C h lo ro d yn e  a s k n o w n  
to the m ed ica l a n d  p ha rm aceu tica l professions.

D r .  A rn o ld  D a v ie s,  M .D .,  D .P .H .,  C o u n ty  M e d ica l O fficer o f H e a lth ,  sa id  th a t  th e  su b sta n ce  co u ld  n o t  
p rope rly  be  called C h lo rod yn e . I t  d id  n o t  co n ta in  the  e ssentia l in g re d ie n ts  a n d  d id  n o t  h a v e  the  sam e  
therapeutic p roperties. I t  w ou ld  h a v e  n o  effect o n  tube rcu lo sis.

M r. W .  L .  T h om as, M .P .S .,  sa id  that, if  a ske d  fo r  C h lo ro d y n e  he  w o u ld  s u p p ly  C h lo ro d y n e  B .P .C ., 
1934. H e  w ou ld  o n ly  g iv e  a  p ro p r ie ta ry  b ra n d  if  he  w ere  spec ifica lly  a ske d  fo r  t h a t  b rand .

D r.  J, G ly n  Jones, M .D .,  T u b e rc u lo s is  P h y s ic ia n  to  K in g  E d w a r d  V I I ,  W e ls h  N a t io n a l M e m o r ia l A s s o ­
ciation, sa id  th a t  it -w o u ld  be  a  m enace  to  the  hea lth  o f the  n a t io n  if  peop le  w ere pe rm itted  to  be lieve  th a t  
the substance  w a s  a  cu re  fo r  con sum p tion . T h e  e v ils  o f se lf-treatm ent o f t h is  disease, w ith  the  p o ss ib ilit y  
of in fecting others, co u ld  n o t  be ove r-em phasised . T h e  w itn e ss  d rew  a tte n t io n  to  the  do sage s sta ted  o n  the  
label: "C o u g h s ,  5 to  10 d ro p s ;  C o n su m p tio n , 15 to  20  d rop s.”  A  c o u g h  w a s  a  s y m p to m  o f tu b e rcu lo s is  
and the increased do sage s fo r  co n su m p t io n  im p lie d  th a t  t h is  sub stance  w o u ld  d o  m ore  th a n  relieve  the 
cough. I f  sufferers re lied  o n  th is  stu ff th e y  w ou ld  p ro b a b ly  com e fo r  efficient trea tm ent o n ly  w hen  it  
was too  late a n d  w hen  o the r m em bers o f the  fa m ily  h a d  becom e infected. A s  m u c h  a s  ¿4 0 0 ,0 0 0  a  ye a r  
was spent fo r  the  trea tm en t o f t h is  disease, a n d  if  these ad ve rtisem en ts w ere a llow ed  to  go  unchecked  
th is m on e y  a n d  the  w o rk  o f a  g re a t  m a n y  spec ia lists  w ou ld  be w asted.

M r.  G o rd o n  R ob e rts,  fo r  the  defence, sa id  th a t  the  firm  h a d  ob ta ined  the  C h lo ro d yn e  from  a n o th e r  
firm  and  th e ir  d e a lin g s  in  i t  w ere  v e r y  sm all. T h e y  h a d  been o b e y in g  the  G o ve rn m e n t’s  O rd e r  in  u s in g  o ld  
labels. T h e  labe l d id  n o t  c la im  a  cu re  fo r  con sum ption . H e  su b m itte d  t h a t  C h lo ro d y n e  h a d  becom e a  
generic term  ap p lied  to  m a n y  d iffe rent form ulae. N o b o d y  co u ld  s a y  de fin ite ly  w h a t  C h lo ro d y n e  sh o u ld  
contain.

T h e  B e n c h  he ld  t h a t  the  cases h a d  been p ro ve d  a n d  fined  the  c o m p a n y  ¿ 1 0  in  respect o f  each  offence, 
w ith  ¿ 9  13s. 5d. costs.
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W e  h a ve  been a sked  to  in se rt  the  fo llo w in g  notices:

T h e  S c h e d u l e — O i n t m e n t s  (see 6 th  A d d e n d u m  to  the  B r it is h  Ph a rm acopoe ia , 1932, p. IV .  N o tice  
con ce rn in g  O in tm e n t s ) :

T h e  p e r iod  d u r in g  w h ich  o in tm e n ts  p repa red  a c co rd in g  to  the  o r ig in a l fo rm u lae  o f the  B r it ish  
Ph a rm acopoe ia , 1932, o r  A d d en d a , m a y  be  d ispensed  o r  su pp lie d  is  extended u n t il fu rth e r  notice. 

T h e  S c h e d u l e — O le u m  H ip p o g lo s s i  ( H a l i b u t  L i v e r  O i l ) .  (See 4 th  A d d e n d u m  to  the  B r it ish  
Ph a rm acopoe ia , 1932, p. 23.) T h e  req u irem en t fo r i o d i n e  v a l u e  o f  g l y c e r i d e s  is  cha nged  from  “ 112 to  130” 
to  “ 112 to  1 5 0 ."

A B S T R A C T S  O F  P A P E R S  P U B L I S H E D  I N  O T H E R  J O U R N A L S

F o o d  a n d  D r u g s
D e t e c t io n  o f  D e c o m p o s i t io n  i n  L iq u id ,  

F r o z e n  a n d  D r i e d  E g g s .  H .  A .  L e p p e r ,  M .  T .  
B a r t r a m  a n d  F .  H i l l i g  (/. A s s o c .  O f f .  A g r .  C h e m . ,  
1944, 27, 204—223)— O f  th e  chem ica l de te rm ina tion s 
m ade  o n  sam p le s  o f liq u id , frozen  a n d  d r ied  eggs 
o f  k n o w n  o rig in , the  m e th o d s  fo r  vo la t ile  ac id s  and  
la ctic  a c id  w ere fo u n d  ex tre m e ly  u se fu l as in d ica t io n s  
o f th e  e x ten t  of decom p osit ion . T o  p repare  liq u id  
o r  frozen  e gg  fo r  d e te rm ina tion  o f la ctic  acid, shake  
20  g  w ith  30  m l of water, ad d  10 m l o f N  su lp h u r ic  
a c id  a n d  15 m l o f 2 0 %  p h o sp h o tu n g s t ic  acid, m ake  
u p  to  125 g  w ith  water, sh a k e  fo r  1 m in . a n d  filter 
(50 m l o f the  filtrate  w ill w e igh  50  g). W i t h  dried  
egg, m ix  5 g  w ith  50  m l o f water, a d d  10 m l of 
su lp h u r ic  a c id  a n d  12 m l o f p h o sp h o tu n g s t ic  ac id  
a n d  proceed a s  before. T h e  m e th od  o f d e te rm ina ­
t ion  is  th a t  o f H i l l i g  (/. A s s o c .  O f f .  A g r .  C h e m . ,  1937,
20 , 130; A n a l y s t ,  1937, 62, 614) excep t th a t  
s ta n d a rd  b a r iu m  lactate  soln. is  u sed  in ste ad  of 
lith iu m  lactate. T o  p repa re  th is  soln., d isso lve  in  
c a .  10 m l o f w a te r the  a m o u n t  o f p u re  lith iu m , z inc  
o r  ca lc iu m  lactate  equ iv . to  c a .  300 m g  of lactic  
ac id. T ra n s fe r  th e  soln. to  an  e x trac to r  (/. A s s o c .  
O f f .  A g r .  C h e m . ,  1942, 25 , 256), ad d  0-5 m l of 
su lp h u r ic  a c id  (1 +  1) a n d  a d ju st  the  vo l. to  50  m l. 
E x t r a c t  w ith  e the r fo r  2 hr., ad d  c a .  20  m l o f w ater 
to  the  con ten ts  o f the  e x trac tio n  flask, rem o ve  the  
e the r o n  the  s te am -ba th  a n d  neu tra lise  the  aq ueous 
residue  w ith  0-1 N  b a r iu m  h yd ro x id e . T ra n s fe r  
the  neu tra lised  liq u id  to  a  200 -m l flask, m a k e  u p  
to  the  m a rk  a n d  shake. D ilu t e  s u c h  a  vol. of th is  
soln. a s  w ill c o n ta in  the  equ iv . o f 250 m g  o f lactic  
ac id  to  500  m l. E a c h  m l o f th is  so ln. =  0-5 m g  
o f  la ctic  acid. A  5-fo ld  d ilu t io n  of th is  soln. is  
used  to  e stab lish  the  low er p o rt io n  o f th e  s ta n d a rd  
ca lib ra t io n  curve. T h e  m e th od  is  then  a s  described  
{loc. cit.). T h e  m e thod  fo r  d e te rm ina tion  of 
vo la t ile  a c id s (fo rm ic  ac id  a n d  acetic  ac id) is  essen­
t ia lly  th a t  o f  H i l l ig  ( J .  A s s o c .  O f f .  A g r .  C h e m . ,  1938,
21, 688; A n a l y s t ,  1939, 64, 44) w ith  ce rta in  refine­
m ents, fo r  de ta ils  o f w h ic h  the  o rig in a l p a p e r  sh o u ld  
be consu lted. B ac te rio lo g ic a l e xa m in a t io n  of these 
p ro d u c ts  in c lu d e d  co u n ts  o f v iab le  bacteria, m ic ro ­
scop ica l co u n ts  of to ta l bacte ria  a n d  de te rm in a t io n  
o f  m em bers o f th e  co lifo rm  group . T h e  v ia b le  
a n d  co lifo rm  bacte ria  w ere de te rm ined  b y  the  
m e th od s  o f the  A .O .A .C .,  n u tr ie n t  a g a r  p la tes 
be ing  coun ted  a fte r in c u b a t io n  fo r  72 hr. a t  32° C. 
T h e  m icro scop ica l c o u n t  w a s  m ade  b y  the  m e thod  
o f  the  A m er. P u b lic  H e a lth  A sso c . ( " S t a n d a r d  
M e t h o d s  f o r  E x a m i n a t i o n  o f  D a i r y  P r o d u c t s , ”  1941, 
p. 202) m od ified  fo r d r ie d  eggs b y  the  use  o f a  
2 sq. cm. a rea  a n d  fo r  liq u id  a n d  frozen  eggs 
b y  sp re a d in g  0  01 m l o f  the  u n d ilu te d  m ate ria l o ve r  
a reas o f 1 a n d  2  sq. cm . respective ly. D e te rm in a ­
t ion s  o f the  co lifo rm  g roup , a lth o u g h  a  go o d  in d e x  
o f  in san ita t ion , h a v e  o n ly  a  lim ited  v a lu e  a s evidence

of decom posit ion , a n d  m a n y  o f these  o rg a n ism s  are 
d e stro yed  in  th e  d r y in g  process. W it h  frozen  eggs 
a ro u g h  p ro p o rt io n a lity  e x ists  betw een the  co liform  
in d e x  a n d  the  p la te  count. V ia b le  o rg a n ism  counts 
in  liq u id  eggs a n d  in  frozen  eggs m ad e  from  them  
are gen e ra lly  of the  sam e  m agn itude, and , a lthough  
som e v a r ia t io n s  o ccu r  w ith  freezing, the  coun t as a 
ru le  depends u p o n  the  q u a l it y  of the  product. 
W it h  d ried  eggs the  p la te  c o u n t  increases as de­
co m p o s it ion  proceeds, b u t  the  increase  is  n o t  a 
re liab le  in d ex  of the  o r ig in a l co n d it io n  o f the  liquid 
eggs. T h e  m icro scop ica l c o u n t  o f b o th  l iv in g  and 
dead  cells appears  to  be a s  re liab le  a n  in d ex  of 
decom p o sit io n  o f liq u id  a n d  frozen  eggs a s  is  the 
p la te  count, a n d  w ith  d r ied  eggs it  is  m u c h  more 
reliable. A n  im p o rta n t  a d va n ta ge  o f the  m icro ­
scop ica l c o u n t  is  th a t  i t  sh o w s  n o  appreciable 
cha nge  w ith  sto rage  fo r  2 y e a rs  a t  ro o m  o r refrigera­
t io n  tem p. (40° F.). F r o m  all the  d a ta  found  the 
fo llo w in g  c r ite r ia  fo r  som e  fo rm s  o f  decom position  
in  liqu id , frozen a n d  d r ied  eggs were estab lished—  
W it h  liq u id  a n d  frozen  eggs a m icro scop ica l count 
of o ve r  5,000,000 p e r  g, w ith  de te rm inab le  am ounts 
of e ither fo rm ic  o r  acetic  o r  lactic  a c id  in  excess 
o f  7 m g  pe r 100 g, sh o w s  the  presence  o f decom ­
posed  eggs. W it h  d r ied  eggs a  c o u n t  of over 
100,000,000 p e r g, w ith  fo rm ic  a n d  acetic acids 
o ve r  65  m g  a n il la c tic  a c id  o ve r  50  m g  per 100 g 
(d ry  basis), sh o w s  the  presence o f decom posed 
eggs. W h e n e ve r  th e  taste  o f d ried  e gg  (determ ined 
b y  s t ir r in g  10 g  w ith  30  m l o f w ater in  a  tube im ­
m ersed  in  b o il in g  w a te r a n d  t a s t in g  the  scram bled 
p rodu c t) w a s  sour, the  bacte rio log ica l a n d  chem ical 
re su lts  h a v e  been a b ove  these  m a x im u m  values. 
C e rta in  ty p e s  o f d e com p o sit io n  are n o t  ind icated 
b y  these  criteria, b u t  in  absence  o f o the r criteria 
re liance  m a y  be p laced  o n  the  odour. A .  O. J.

P e r s i s t e n c e  o f  M o n o c h l o r o a c e t i c  A c id  in  
F r u i t  J u ic e s  a n d  C a r b o n a t e d  B e v e r a g e s .  
J .  B .  W i l s o n  (/. A s s o c .  O f f .  A g r .  C h e m . ,  1944, 27, 
195 -20 0 )— E x p t s .  were m ad e  to  e xam ine  the 
sta tem en t th a t  m onoch lo roace tic  ac id  added  to 
fru it  ju ices a n d  ca rb on a te d  beverages is  h yd ro ly sed  
a n d  d isap pe a rs  w ith in  a  sh o r t  tim e. T h e  fo llow ing 
m e th od  w a s  u se d  to  d e te rm ine  m onoch loroacetic  
a c id  in  p ro d u c ts  c o n ta in in g  5 to  150 m g  in  150 ml. 
T h e  reagen ts a re  s ilv e r  n it ra te  soln. (9 g  pe r litre s  
5 m g  o f m onoch lo roace tic  a c id  p e r  m l), am m on ium  
th io c ya n a te  soln. o f equ iv . s t re n g th  (4-03 g  per 
litre, sta n d a rd ise d  a g a in s t  p u re  so d iu m  chloride) 
a n d  sat. fe rric  a lu m  soln. I n  th e  o u te r p a rt  of a 
co n t in u o u s  e x t ra c to r  (“ M e t h o d s  o f  A n a l y s i s ,  
A .O .A .C .,  1940, 594, F ig .  57b) p lace  an  a m o u n t  of 
the  p roduct, n o t  m ore  th a n  150 m l, con ta in ing  
5 -1 0 0  m g  o f m o n och lo ro a ce tic  acid. D ilu te  u  
n ece ssa ry  to  150 m l a n d  e x tra c t  w ith  ether for 
2 - 3  hr. D r a in  a s  m u c h  a s po ssib le  o f th e  ether 
in to  the  e x trac t io n  flask, ad d  25  m l of N  sod ium
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h y d ro x id e  in  excess of th a t  requ ired  to  m ake  the  
aqueous la ye r  a lka line  to  litm u s  pa p e r a n d  rem ove  
the ether o n  the  ste a m -b a th  in  a  cu rre n t  o f air. 
D ig e s t  on  the  ste am -b a th  fo r  2 hr. o r hea t u n d e r  
reflux fo r  30  m in . A d d  50  m l of water, 15 m l of 
n itric  a c id  a n d  a  k n o w n  vo l. o f the  s ilv e r  n itra te  
soln. in  excess. S h a k e  fo r  1 m in., ad d  the  ferric  
a lum  in d ica to r  a n d  t itra te  the  excess of s ilve r  
n itra te  w ith  the  sta n d a rd  a m m o n iu m  th io c ya n a te  
soln. I n  the  sam e  w a y  t itra te  a  p o rt io n  of the  
s ilve r  n it ra te  soln. eq ua l to  th a t  ad ded  to  the  sam ple. 
T h e  difference betw een th e  t itra t io n s  ind ica te s the  
a m o u n t  o f m o n o c h lo ro a ce t ic . a c id  present. W it h  
p rodu c ts  c o n ta in in g  1 -1 0  m g  of m onoch lo roace tic  
acid in  150 m l, d ilu te  the  s ilv e r  n itra te  a n d  a m ­
m o n iu m  th io c ya n a te  so lns. 5-fold, re s ta n d a rd is in g  
the la tte r  soln. a g a in s t  a  co r re sp o n d in g ly  d ilu ted  
sod iu m  ch lo rid e  soln. E x t r a c t  a n d  h y d ro ly se  the  
sam p le  a s p re v io u s ly  described, ad d  50 m l of water, 
15 -20  m l of n it r ic  a c id  a n d  1 m l o f fe rric  ind icato r. 
A t  the  sam e  t im e  p repare  a  b la n k  c o n ta in in g  75 m l 
of water, 15 m l of n it r ic  a c id  a n d  1 m l of ferric  
ind icato r. T o  each ad d  5 m l of dil. s ilv e r  n itra te  
soln. a n d  m ix  th o ro u gh ly .  T o  th e  b la n k  soln. ad d  
4 m l o f th e  dil. th io c ya n a te  soln. and  to  the  sam p le  
soln. ad d  g ra d u a lly  sm a ll a m o u n ts  o f the  sam e  
soln. u n t il the  p in k  co lou r fades s lo w ly  o n  m ix in g . 
S h a ke  b o th  so lns. a n d  filter, r in s in g  fla sk s an d  
filters w ith  c a .  50 m l of water. Com p le te  the  
t itra t ion s  o f the  filtrates, m a tc h in g  the  co lou r o f the  
sam ple  soln. a g a in s t  th a t  o f the  b lank . E a c h  m l 
difference in  t it ra t io n  =  1 m g  o f m onoch lo roace tic  
acid. T h e se  m e th o d s  were ap p lied  to  the  deter­
m in a t io n  o f k n o w n  a m o u n ts  of m onoch lo roace tic  
ac id  added  to  ca rb on a te d  C rem e S o d a  a n d  O ran ge  
beverages p rep a red  in  im ita t io n  o f com m erc ia l 
p roducts. S im ila r  expts. were m ade  w ith  p a s ­
teurised a n d  un p a ste u rise d  bo ttled  ap p le  juice, -with 
canned o range  ju ice  a n d  w ith  canned  c it ru s  juice. 
Th e  sam p le s w ere sto red  a t  ro o m  tem p, w ith o u t  
pro tection  fro m  su n lig h t  o r fro m  su m m e r  heat, 
the fru it-typ e  a n d  n o n -fru it -typ e  ca rbona ted  
beverages fo r  19 m on th s, the  ap p le  ju ice  fo r 13 
m onths, a n d  th e  o ra nge  ju ice  a n d  g ra p e fru it  ju ice  
for 30 m on th s. A n a ly se s  a t  in te rva ls  a n d  a t  the  
end of these p e r io d s  show ed  th a t  little, if  any , loss 
of m onoch lo roace tic  a c id  occurred. A .  O. J.

C o n d i t io n s  f o r  C o m p le t e  A c i d  I n v e r s i o n  i n  
A n a l y s i s  o f  F i n a l  C a n e  M o l a s s e s .  F .  W . 
Z e rb a n ,  J .  E .  M u l l  a n d  J .  M a r t i n  ( J . A s s o c .  O f f . 
A g r .  C h e r n . ,  1944, 27, 139 -14 5 )— T h e  in v e st ig a t io n  
w as u n d e rta ke n  to  asce rta in  th e  co n d it io n s  u n d e r  
w h ich  a n  a ve ra ge  b la ck stra p  m o la sses is  c o m ­
p le te ly 'in ve rted . S in ce  those  m o la sses v a r y  w id e ly  
in  com position , the  co n d it io n s  m a y  be expected to 
v a ry  from  sam p le  to  sam ple, a n d  the  p ro b le m  is 
further com p lica ted  b y  the  presence of reve rsion  
products th a t  are h y d ro ly se d  b y  the  acid. T h e  
sim plest w a y  to  d e te rm ine  th e  p ro p e r  co n d it io n s  
fo r com plete  in v e rs io n  is  to  u se  a s  c r ite r io n  the  
m ax. /-rotation  (m in. ¿-ro ta t io n ).  W h e n  the  
/-rotation is  p lo tte d  a g a in s t  the  t im e  o f in ve rs io n  
at a n y  g iv e n  tem p, o f in ve rs ion , th e  c u rve  g ra d u a lly  
rises to  a  m ax. va lu e  a s in ve rs io n  p roceeds a n d  then  
descends a s  in v e r t  s u g a r  is  destroyed. U n t i l  the  
correct C le rge t d iv is o r s  fo r  b la c k s tra p  m o lasses 
have  been de te rm ined  the  d iv is o r s  e stab lished  fo r 
sucrose m a y  be u sed  to  o b ta in  figu re s fo r  sucrose  
content. I n  the  in ve rta se  m e th o d  i t  h a s  been 
show n th a t  th e  d iv is o r  fo u n d  fo r  p u re  sucrose  is  
correct fo r  im p u re  p ro d u c ts  also. J a c k so n  and  
G illis g ive  fo r  p u re  sucrose  de te rm ined  b y  M e th o d  
I V  ( B u r .  S t a n d a r d s  S c i .  P a p e r ,  1920, 375) th e  b a sic

d iv is o r  132-63 in d e p e n d e n t ly  o f th e  tem p, o f in ­
ve rs io n  u p  to  60° C., a n d  th e y  conc lude  th a t  no  
in v e rt  su g a r  is  destroyed. J a c k so n  a n d  M c D o n a ld  
fo u n d  la te r  t h a t  th e  b a sic  d iv is o r  decreases w ith  
increase  in  th e  tem p, o f in v e rs io n  fro m  132-66 a t  
roo m  tem p, to  132-56 a t  60° C., t h is  d ifference 
h a v in g  little  p rac t ic a l s ign ificance. S a m p le s  of 
C u b a n  a n d  P u e rto  R ic a n  fin a l m o la sses were in ­
ve rted  fo r  8, 10  a n d  12 m in. a t  b o th  60° C. an d  
70° C. and, fo r co m p a riso n  a t  28° C. fo r  24  hr. I n  
each  a n a ly s is  h a lf-n o rm a l w t. solns. o f th e  m o lasses 
w ere used  a n d  th e  rea d in g s  w ere  m ad e  w ith  q u a rte r  
n o rm a l w t. so lns. a t  20° C. T h e  m ax. ave rage  
in v e r t  re a d in g  w a s  e stab lished  a fte r in v e rt in g  for 
24  hr. a t  28° C. A lm o s t  th e  sam e  rea d in g  w as 
ob ta ined  b y  in v e r t in g  a t  70° C. fo r  8, 10 o r  12 m in., 
a n d  it  w a s  c le a rly  sh o w n  th a t  in v e rs io n  fo r  10 m in. 
a t  60° C. is  n o t  sufficient. A v e ra g e  sucrose  figu res 
w ere  ca lcu lated  b y  th e  b a sic  d iv is o r s  o f  J a c k so n  an d  
G ill is  a n d  a lso  b y  those  of J a c k so n  a n d  M c D o n a ld ,  
v a lid  in  each  in sta n ce  fo r  M e th o d  I V  (l o c . cit.)) a t  
the  tem p, of in ve rs ion . T h e  new  concn. fac to r 
o f J a c k so n  a n d  M c D o n a ld ,  viz., 0-0794, w a s  u sed  
to  co rrect the  ba sic  d iv is o r  to  th e  concn. of so lid s  
in  th e  qu a rte r-n o rm a l soln. N o  m o re  in ve rs io n  
o ccu rred  w h e n  in v e rs io n  a t  28° C. fo r  24  hr. w as 
p ro lon ge d  fo r  an o th e r  5 hr. In v e r s io n  a t  60° C. 
w a s  n o t  com plete  even  in  12 m in., b u t  in  14 -16  m in . 
th e  sucrose  figu re s exceeded those  ob ta ined  b y  in ­
ve rs io n  a t  28° C. b y  c a .  0 - 1 % .  I n  25  m in. s lig h t  
d e stru c t io n  o f in v e r t  su g a r  h a d  occu rred . T h e  top  
o f  th e  in v e rs io n  cu rve  is  th u s  som e w h a t  flat. W it h  
im p u re  p ro d u c ts  the  entire  p roce ss in c lu d in g  the  
d e stru c t io n  o f in v e rt  su g a r  p roceeds m o re  s lo w ly  
t h a n  w ith  p u re  sucrose  a t  th e  sam e  tem p, and  
Z e rb a n  (/. rissoc. O f f .  A g r .  C h e m . ,  1931, 14, 172) 
h a s  sh o w n  th a t  a sp a rag in e  a n d  a sp a rt ic  a c id  o ccu r­
r in g  in  m o lasses re ta rd  th e  d e stru c t io n  o f laevu lose  
b y  h y d ro c h lo r ic  acid. A  tem p, o f 35° C. w a s  found  
to  be too  h ig h  fo r  24  hr. in ve rs io n .  In v e r s io n  at 
60° C. fo r  20  m in . g a ve  re su lts  fo r  su crose  0 -04 -
0 - 0 8 %  low e r th a n  those  ob ta ined  b y  in v e rs io n  a t  
28° fo r  24  hr., w hereas* in  a  p re v io u s  expt. the  
re su lt  w a s  h igher. A p p a re n t ly  in  th e  lo n g  ru n  
re su lt s  o b ta in e d  b y  these  tw o  p rocedure s w ou ld  
agree w ith in  ± 0 - 1 % .  T h e  fo llo w in g  co n c lu s ion s  
m a y  be d ra w n — T h e  ave rage  b la ck stra p  m o lasses 
is  com p le te ly  in ve rte d  in  24  hr. a t  28° C . ; h e a t in g  
to  60° C. fo r  10 m in . doe s n o t  g iv e  com plete  in ­
ve rs io n  a n d  the  t im e  m u s t  be extended  to  15 -2 0  m in . ; 
h e a t in g  a t  70° C. fo r  8 m in . g iv e s  a  sucrose  figure  
ag ree ing  w ith  th a t  ob ta ined  b y  in v e rs io n  a t  28° C. 
fo r  24  hr. T h e se  co n c lu s ion s  are  v a lid  o n ly  fo r 
ave rage  C u b a n  o r  P u e r to  R ic a n  b la ck stra p  m olasses.

A .  O . J.

M o i s t u r e  I n  P o t a t o  S t a r c h .  W .  L .  P o r t e r  
a n d  C . O . W i l l i t s  (/. A s s o c .  O f f .  A g r .  Chem., 
1944, 27, 1 79 -19 4 )— T w o  ty p e s  o f  m echan ica l 
con ve c t ion  o ve n  w ere used, viz., a  B ra b e n d e r  
m o istu re  teste r a n d  a  P re c is io n  floor m odel. T h e  
B ra b e n d e r  m o istu re  tester, an  a ir  o ve n  w ith  forced 
circu la tion , h a s  a  ba lance  in co rp o ra te d  in  s u c h  a  
m a n n e r  t h a t  th e  sam p le  ca n  be  w e ighed  w ith o u t  
re m o v in g  it  from  th e  oven. T h e  o ve n  w a s  regu lated  
to  d ifferent tem p e ra tu re s a n d  th e  lo ss  in  w t. w a s  
n o ted  a t  defin ite  t im e  in te rv a ls  u n t i l  constant. 
I n  th e  P re c is io n  floo r-m ode l m e ch a n ica l con ve ct ion  
o ve n  seve ra l sam p le s  fo r  each  p a rt ic u la r  d r y in g  
tem p, w ere p laced  in  th e  oven, one  b e in g  rem oved  
a fte r each  t im e  in te rv a l so  t h a t  repeated h e a t in g  
an d  re -coo ling  w a s  avo ided . A  s im ila r  procedure  
w a s  ad op ted  w ith  a  P re c is io n  tab le -m ode l g r a v it y  
convect ion  oven. C a r te r -S im o n  te sts  w ere m ade
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w ith  a  n u m b e r  o f sam p le s 'w e igh e d  a t  th e  sam e  tim e  
b u t  pa ssed  th ro u g h  the  o ve n  a t  d ifferent rates so  
th a t  th e  t im e  o f d r y in g  w a s  varied . T e st s  in  a  
W e b e r  v a c u u m  o ve n  { < 5  m m  o f m e rcu ry ) were 
m ade  in  the  sam e  m a n n e r  a s  w ith  th e  m echan ica l 
con ve c t ion  oven. T h e  loss o f w t. o f p o ta to  sta rch  
recorded  b y  the  B ra b e n d e r  m o istu re  teste r becom es 
g rea te r w ith  su cce ss ive ly  h ig h e r  tem p., the  ra te  of 
lo ss  a t  each  tem p, b e in g  h ig h e r  a t  the  b e g in n in g  
a n d  fa llin g  off r a p id ly  u n t il th e  w t. is  constant. 
T h e  c u rve s  sh ow  th a t  the  to ta l lo s s  o f vo la t ile  
m a tte r  is  dependent u p o n  the  tem p. A t  a  h ig h  
d r y in g  tem p, a  l ig h t  b ro w n  d isco lo ra t ion  ap pears in  
th e  t im e  nece ssa ry  to  e stab lish  c o n s ta n c y  of wt. 
T h is  a lte ra tion  does n o t  affect the  wt., a n d  deter­
m in a t io n s  o f the  spectra l reflectance a n d  e stim ation s 
o f  the  co lou r g iv e n  w ith  iod ine  b y  aq u e ou s  e xtrac ts  
show ed  re spe c tive ly  th a t  n o  change  in  com p o s it ion  
a n d  s o lu b il ity  occu rred  before the  co n sta n t  wt. 
period, a n d  th a t  w ith  d r y in g  a t  180° C. apprec iab le  
decom p osit ion , in d ica te d  b y  fu rth e r  lo ss  in  w t. a n d  
fo rm a tio n  o f e ry th rod e x tr in s,  occu rred  o n ly  w hen  
h e a t in g  w a s  con t in u e d  fo r  4  hr. a fte r the  a t ta in in g  
o f co n sta n t  wt. A n y  m e th od  fo r  the  d e te rm in a tion  
o f m o istu re  ba sed  o n  th e  steep  p o rt io n  o f the  iso ­
th e rm a l cu rve s  sh o w in g  the  re la t ion  betw een  lo ss  of 
w t. (ord inate) a n d  t im e  (abscissa) is  sub ject to  
con side rab le  e rro r  p rod uced  b y  re la t ive ly  sm a ll tim e  
differences. T h is  m a y  acco u n t  fo r  th e  in co n c lu s ive  
d a ta  reported  in  the  lite ra tu re  fo r  m o istu re  con ten t 
o f  p o ta to  starch , since  m o st  of the  s ta n d a rd  m e th od s  
sp e c ify  co n d it io n s  rep resented  b y  p o in t s  o n  the  
steep  p o rt io n s  o f the  curves. A  m o re  c lo se ly  re­
p ro d u c ib le  m e th o d  w ou ld  co n s ist  in  th e  use  o f a  
tem p, in d ica te d  o n  th e  fla tte st p o r t io n  o f th e  cu rve  
a n d  a  t im e  lo n g  e n o u gh  to  en su re  c o n s ta n c y  o f wt. 
W i t h  the  B ra b e n d e r  m o istu re  teste r the  m e thod  
w ou ld  in v o lv e  h e a t in g  a t  136°-145° C. fo r  3 0 -6 0  m in. 
o r  to  const, wt., a n d  n o w  th a t  t h is  b a sic  m e th o d  h a s  
been e stab lished  i t  sh o u ld  be possib le  to  e m p lo y  
a n y  o th e r  m e thod  th a t  w ill dup lica te  these  m o istu re  
v a lu e s  w ith in  the  lim it  o f e rro r  of the  specific 
procedure. W it h  p o ta to  s ta rc h  d ried  in  a  g r a v it y  
co n ve c t ion  o ve n  a t  100° C. fo r  24  hr. th e  lo ss  in  wt. 
neve r q u ite  reached  th e  v a lu e  ob ta ined  in  the  
m e cha n ica l co n ve ct ion  o ve n  a t  100° C., n o r  w as 
the  d r y in g  so  rap id . I n  n e ith e r  fo rm  o f o ve n  d id  
th e  lo ss  reach  th a t  e stab lished  b y  the  b a sic  m ethod. 
V a c u u m  d r y in g  a t  5 m m  o f m e rc u ry  a t  80° C. ga ve  
a  va lu e  in  c lose agreem ent w ith  th a t  o f the  ba sic  
m ethod, co n sta n t  w t. b e in g  reached  in  2 2 -2 4  hr. 
V a c u u m  d ry in g  a t  100° C. g a ve  a  s l ig h t ly  h igh e r 
va lu e  w ith  c o n s ta n c y  in  5 hr. D r y in g  a t  100° C. 
b y  a n y  o f th e  o th e r m e th o d s  ga ve  low e r va lues. 
A t  135° C. th e  a ir  d r y in g  m e th o d s  used, w ith  the 
e xcep tion  o f the  C a r te r -S im o n  m ethod, ga ve  
re su lts  com pa rab le  w ith  those  o f th e  b a sic  m ethod. 
A t  h ig h e r  tem p. (150° C.) s lig h t  d e com p o sit io n  
occu rred . Q u ic k  a p p ro x im a t io n s  ca n  be  m ade, 
how ever, b y  h e a t in g  a t  s u c h  a  tem p, fo r  a  t im e  th a t  
w ill g iv e  a  lo ss  o f wt. com pa rab le  w ith  th a t  o f the  
b a sic  m e th o d  (e.g., the  C a r te r -S im o n  m o istu re  test, 
w h ic h  is  operated  a t  155° C. fo r  15 m in.), b u t  
h e a t in g  m u s t  be stopp e d  a t  the  end  of the  specific 
tim e. D is t i l la t io n  m e th o d s  ga ve  re su lts  o f the  
sam e  o rde r a s  those  o f  the  o ve n  m ethod s, and  
gen e ra lly  a s  th e  tem p, o f d is t illa t io n  w a s  ra ised  
the  a m o u n t  o f  w a te r ob ta ined  increased. T h e  
low e r-bo ilin g  liq u id s  (ca rbon  te trach lo ride  a n d  
toluene) g a ve  lo w  re su lts; x y le n e  a n d  te trach lo ro - 
e thane  g a ve  re su lts  a g ree ing  w ith  those  o f the  b a sic  
m ethod, te trach lo roe thane  h a v in g  the  a d va n ta ge  
th a t  the  s ta rc h  floated o n  the  top. T h e  K a r l  
F is c h e r  chem ica l m e th o d  fo r  d e te rm in a tio n  of

m o istu re  ga ve  lo w  re su lts  w ith  p o ta to  starch. 
A c c o rd in g  to  th e  m e thod  em p loyed  u n d e r  con­
d it io n s  th a t  rende red  the  re su lts  com pa rab le  w ith  
those  o f the  ba sic  m ethod, th e  v a lu e s  fo u n d  fo r  the 
m o istu re  con ten t o f the  po ta to  sta rch  u se d  ranged  
from  16-33 to  1 6 -5 8 % .  A .  O. J.

F a n w e e d  S e e d  O i l .  J .  R .  C lo p t o n  a n d  H .  O . 
T r i e b o l d  ( I n d .  E n g .  C h e m . ,  1944, 36 , 2 1 8 -2 1 9 )—  
Fanw eed , a lso  k n o w n  a s F renchw eed  o r  pennycress, 
is  T h l a s p i  a r v e n s e ,  a  m e m b e r o f th e  C r n c i f e r a e  
w h ic h  g ro w s a b u n d a n t ly  in  the  n o rth  w este rn  and 
n o rth  centra l S ta te s  o f U .S .A .  a n d  in  so u th  w estern 
C anad a. I n  R u s s ia  ed ib le  oil h a s  been prepared  
fro m  seeds g ro w n  in  S iberia . T h e  seeds conta in  
33 to  3 5 %  of oil, w h ic h  cou ld  be used  a s  a  sa lad 
o il a n d  a s  a  su b st itu te  fo r  rapeseed o il in  lub ricants. 
A  spec im en  of the  oil, extrac ted  w ith  lig h t  petroleum , 
h a d : sp.gr. a t  15°/15° C., 0-9168; < s, 1-4652; 
v isc o s it y  (in  S a y b o lt  seconds) a t  20° C., 426-7; at 
37-8° C., 210-2; a t  98-9° C., 9-64; a c id  val., 0-8; 
sap. val., 177-8; io d in e  val., 117-3; un sap . m atter,
1 - 3 4 % ;  inso l. fa t ty  acids, 9 5 - 7 % ;  R e ic h e rt -M e is s l 
val., 0-26; P o le n ske  val., 0-0; h y d ro x y l  val., 8-8; 
a c e ty l val., 8-3. I n s o l .  f a t t y  a c i d s — m.p., 16°-18° C.; 
solid if. pt., 1 0 ° -1 2 ° C .;  m ean  m ol. equiv., 301-3; 
iod ine  val., 119-3. ' T h e  fa t ty  acids, e stim ated  b y  
th e  u su a l m ethods, w ere a s  fo llow s: m yrist ic ,  trace; 
pa lm it ic , 1-5; oleic, 12-5; lino lic, 33-0; linolenic, 
0-5; erucic, 49-0; lignoceric, 3 - 5 % .  E x c e p t  fo r the 
%  differences in  lin o lic  a n d  o le ic acids, the  fa tty  
a c id s  are  s im ila r  to  those  o f rapeseed o il (e.g., 
lin o lic  24-0 a n d  oleic 1 7 -0 % ),  a n d  the  tw o  o ils  also 
resem ble  each  o the r in  p h y s ic a l a n d  chem ical 
p roperties.

E f fe c t  o f  R e la t iv e  H u m i d i t y  o n  th e  D e t e r ­
m in a t i o n  o f  O i l  i n  S o y a  B e a n s .  O . A .  K r o b e r  
a n d  F .  I.  C o l l i n s  ( O i l  a n d  S o a p ,  1944, 21, 2)—  
Sa m p le s  o f s o y a  bean  from  v a r io u s  sou rce s were 
e xtrac ted  w ith  lig h t  pe tro leum  u n d e r  v a ry in g  
co n d it io n s  o f re la t ive  h u m id ity ,  a n d  the  re su lts  are 
tabu lated . T w o  m ethod s  o f e x tra c t io n  w ere used:
(i) T h e  A m e r ic a n  O il  C h e m ists  S o c ie ty  m ethod 
(A .O .C .S. “ O f f i c i a l  a n d  T e n t a t i v e  M e t h o d s  o f

A n a l y s i s , "  1937), u s in g  a  B u t t  e x trac t io n  apparatus, 
e x t ra c t in g  fo r  2 hr., re -g r in d in g  fo r  1 m in . and 
e x t ra c t in g  fo r  a  fu r th e r  period  o f 2 h r . ; (ii) a  short 
m ethod, a s  (i), b u t  e x t ra c t in g  fo r  1 hr. o n ly  in  each 
test. T h e  m o istu re  con ten t o f the  m ea l under 
e x trac tio n  co n d it io n s  w a s  d e te rm ined  b y  m eans 
o f K a r l  F is c h e r  reagen t ( A n g e w .  C h e m . ,  1935, 48, 
394) s u ita b ly  m odified. A d d  280  g  of iodine 
c ry s ta ls  to  a  m ix tu re  o f 1170 m l o f d r y  syn the tic  
m e th y l a lcoho l a n d  450  g  o f p y r id in e  a n d  m ix. 
C oo l in  ice a n d  s lo w ly  ad d  220  g  o f pure, d r y  su lp h u r  
d ioxide, s h a k in g  occa siona lly . T h is  reagent is 
stab le  fo r  c a .  1 w-eek a n d  sh o u ld  be standard ised  
d a ily :  150 m l o f the  fre sh ly -p rep ared  reagent =  1 g  
of w ater. T h e  re su lts  o f the  expts. ind ica te  that 
the  a m o u n t  o f ex trac ta b le  m ate ria l is  dependent 
u p o n  th e  a tm osp heric  co n d it io n s  u n d e r  w h ich  the 
sam p le  is  ana lysed . W h e n  m e a ls  o f 4-35 to  1 6 -8 %  
m o istu re  con te n t are  e xam in e d  a t  7 5 - 8 0 %  relative 
h u m id it y  the  a m o u n t  o f ex trac ta b le  m ate ria l is 
ind ep enden t o f the  o r ig in a l m o istu re  con ten t of the 
m eal, b u t  a t  low er m o istu re  leve ls o r  relative 
h u m id it ie s  t h is  is  n o t  so, th e  a m o u n t  o f m ateria l 
e xtrac ted  be in g  less. U n d e r  co n d it io n s  of re lative ly  
h ig h  h u m id it y  w ith  m ea ls  o f  h ig h  m o istu re  content, 
the  sh o r t  2-hr. e x tra c t io n  g iv e s  re su lts  com parable  
w ith  th o se  g iv e n  b y  th e  official 4 -hr. m e th od  under 
s im ila r  cond it io n s. I t  is  conc luded  th a t  the 
d e te rm in a tion  o f  o il in  s o y a  b ea n  is  em p irica l and.
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to o b ta in  rep roduc ib le  results, r ig id  con tro l o f  tbe  
m o istu re  c o n d it io n s  o f  s to rage  a n d  a n a ly s is  is  
essential, J. A .

B i o c h e m i c a l
A c c u r a c y  o f  H a e m o g l o b in  M e t h o d s .  E .  J .  

K in g ,  M .  G i l c h r i s t  a n d  G .  E .  D e l o r y  (L a n c e t , 
1944, 246 , 239)— Sa m p le s  o f b lood  from  a  n u m b e r  
of h e a lth y  subjects, seve ra l h o sp ita l b lood  sam ples, 
an d  solns. o f w ashed, hae m o ly se d  red  cells were 
assayed  fo r h a e m o g lo b in  content, a n d  the  o x y g e n  
capac ity  a n d  ir o n  con te n t o f each  w ere de te rm ined  
for com parison . T h e  m e th o d s  e m p loye d  w ere: 
A l k a l i n e  h a e m a t i n  (W u , / .  B i o c h e m . ,  T o k i o ,  1922, 
2 ,1 7 3 ;  C le gg  a n d  K in g ,  B r i t .  M e d .  J . ,  1942, ii, 329 )—  
M ix  0-05 m l of b lo od  w ith  4-95 m l of 0 T  N  so d iu m  
hyd rox ide , heat in  a  b o il in g  w a te r-b a th  fo r 4 m in., 
cool a n d  read the  co lou r a g a in s t  a  h a e m in  stan d a rd  
o r  an  I l fo rd  g re y  screen w ith  a  green  filter [cf. 
K in g  et al.. L a n c e t ,  1 9 3 7 ,2 32 , 886). C y a n m e t h a e m o -  
g l o b i n  (A u s t in  a n d  D ra b k in ,  J .  B i o l .  C h e m . ,  1935, 
112, 51 a n d  89 ; D r a b k in  a n d  A u st in ,  I d . ,  1935, 112, 
67; E v e l y n  a n d  M a lo ry ,  I d . ,  1938, 126, 688)— M ix  
0-05 m l of b lo od  w ith  9-85 m l o f 0-05 N  am m on ia , 
a d d  0-05 m l o f 4 %  p o ta s s iu m  fe rr icyan ide  soin., 
leave fo r  15 m in., a d d  0-05 m l o f 8 %  sod iu m  
cyan ide  soln., m ix  a n d  rea d  the  co lo u r in  a  v isu a l 
o r  photoe lectric  colorim eter, u s in g  a  green filter 
an d  a  g re y  screen. C a r b o x y h a e m o g l o b i n  (H a ldane , 
J .  P h y s i o l . ,  1900, 26, 497 ; Pa lm er, J .  B i o l .  C h e m . ,  
1918, 33, 119)— M ix  0-05 m l o f b lood  w ith  9-95 m l 
of 0-05 N  a m m o n ia  so lu tion , ga s w e ll w ith  pu re  
ca rb on  m o n o x id e  a n d  read  a g a in st  a  g re y  screen 
w ith  a  green  filter. Se ve ra l haem och rom ogen  
m ethod s (g lob in, p y rid in e , p ico line  a n d  h istid ine ) 
were d isca rded  afte r p re lim in a ry  in ve st iga t ion , 
while  the  a c id  h a e m a t in  m e th od  (Sah li, “ U n t e r -  
s u c h u n g e n  M e t h o d e n , "  6 th  E d .,  1889; C o h e n  and  
Sm ith , J .  B i o l .  C h e m . ,  1919, 39, 489) w a s  exc luded  
because it  la ck s  p re c is io n  (cf. C le gg  a n d  K in g ,  
loc. cit.). P a ra lle l re su lts  w ith  these  m e th o d s  are 
presented in  a  n u m b e r  o f tab le s a n d  i t  is  conc luded  
tha t the  c ya n m e th a e m o g lob in  p rocedu re  is  the  
m ost accurate  a n d  is  th e  m e th od  of choice  for 
research p u rp o se s b u t  fo r  rou t in e  w o rk  th e  a lka line  
haem atin  m e th od  is  recom m end ed  as b e in g  q u ic ke r  
and  m ore  conven ient. I t  is  p o in te d  o u t  that, 
while  the  ca rb o x yh a e m o g lo b in  m e th o d  is  fa ir ly  
sa tisfa cto ry  fo r  n o rm a l bloods, i t  m a y  be less 
accurate w ith  p a th o lo g ic a l spec im en s w here  a b ­
n o rm a l h a e m o g lo b in  m a y  be  present. J. A .

M e t h o d  f o r  th e  D e t e r m in a t i o n  o f  C o p r o ­
p o r p h y r i n  i n  U r in e .  H .  L .  M a s o n  a n d  S .  
N e s b it t  ( J .  B i o l .  C h e m . ,  1944, 152, 19—25)—  
A c id ify  a  25 -m l a liq u o t  p o rt io n  of urine, co n ta in in g  
not m ore  th a n  5fig  o f co p ro p o rp h y r in ,  w ith  10 m l 
of glacia l acetic  ac id  a n d  sh a k e  -with 35 m l o f ether. 
Separate the  tw o  la ye rs  a n d  e x tra c t  the  u r in e  w ith  
two fu rth e r  35 -m l p o rt io n s  of ether. W a s h  the  
com bined ethereal e x tra c ts  w ith  seve ra l 25 -m l 
portions o f w ater a n d  e x tra c t  th e  com b ined  aq ueous 
w ash ings once  w ith  25  m l o f ether. E x t r a c t  the  
com bined ethereal solns., w h ic h  c o n ta in  a ll the  
cop ropo rphyrin , w ith  a t  lea st fo u r  5 -m l p o rt io n s  o f 
5 %  h yd ro ch lo r ic  acid, e x a m in in g  the  fo u rth  e x trac t  
ih  a f iuo rop hotom ete r a n d  rep e a t in g  the  e x trac tio n  
if a  red fluorescence is  observed. C o m b in e  the  
hyd roch lo ric  a c id  e x tra c ts  a n d  d ilu te  to  a  co n ­
ven ient vol. W i t h  a  s ta n d a rd  soln. o f c o p ro p o r­
p h y r ia  (10/tg pe r m l in  5 %  h y d ro c h lo r ic  acid) in  the  
Cuvette o f a  fiuo rophotom eter, fitted  w ith  filter 

v  No, 511, a d ju st  the  in te n s it y  o f  the  in c id e n t  lig h t  
: un til the  ga lvan o m ete r re a d in g  is  a lm o st  m ax im a l.

M e a su re  the  fluorescence o f the  e x tra c t  a n d  repeat 
th e  m easu rem en t a fte r d ilu t in g  the  e x tra c t  w ith  
5 %  h y d ro ch lo r ic  acid. T h e  tw o  rea d in g s  sh ou ld  
be p ropo rt iona l. I f  not,- in te rfe r in g  su b sta n ce s  are 
present, a n d  i t  is  ne ce ssa ry  to  p u r if y  the  p o rp h y r in  
a s  follow s. N e u tra lise  th e  5 %  h y d ro c h lo r ic  a c id  
soln. to  C o n g o  red  w ith  so lid  so d iu m  acetate  and, 
if  the  vo l. is  n o t  m o re  th a n  60  m l, e x trac t  a s  
described  fo r  u r in e ; if  th e  vol. is  greater u se  la rge r 
a m o u n ts  o f ether. W a s h  the  com b ined  ethereal' 
e x trac ts  w ith  w a te r a n d  th en  w ith  5 %  h yd ro ch lo r ic  
acid. T h is  soln. sh o u ld  be  free fro m  in te rfe rin g  
substances. T h e  m e thod  g iv e s  re su lts  w ith in  
±  1 4 %  o f the theoretical. F .  A .  R .

N i c o t i n i c  A c i d  a n d  R ib o f l a v in  i n  B e e f  E x ­
t r a c t s  a n d  C o r n e d  B e e f.  R .  G .  B o o t h  a n d  
E .  C .  B a r t o n - W r i g h t  (L a n c e t , 1944, 2 4 6 ,  665)—  
B e e f extracts, m eat ju ice  an d  a  y e a st  e x trac t  h ave  
been a ssaye d  fo r  th e ir  con ten t o f n ico t in ic  a c id  b y  
the  m e th o d  o f K o d ic e k  ( B i o c h e m .  J . ,  1940, 34, 724) 
m od ified  in  ce rta in  in sta n ce s  b y  the  rep lacem ent o f 
the  0-4 m l o f p -am inoa ce top henone  reagen t b y  
1 m l o f a  1 0 %  soln. of p ro ca in e  h yd ro ch lo r id e  in  
1 0 %  h y d ro c h lo r ic  acid, w h ic h  increases the  in ­
te n s it y  a n d  s ta b il it y  o f the  co lou r; t h is  w a s  m easu red  
in  a  “ S p e k k e r”  a b so rp t iom ete r u s in g  I l fo rd  filte r 
N o . 602 (spectrum  blue). R ib o f la v in  w a s  deter­
m ined  b y  the  m icrob io lo g ica l m e th o d  o f B a r t o n -  
W r ig h t  a n d  B o o t h  ( B i o c h e m .  J . ,  1943, 37, 25; 
A b st., A n a l y s t ,  1943, 68, 339). T h e  fo llo w in g  
re su lts  w ere  ob ta ined :

N ic o t in ic
ac id R ib o f la v in

V - g / g M g/g
M e a t  e x t ra c t s : A 900 23-35

B 1025 25-8
C 410 15-6
D 560 18-3
E 375 n o t  m easu red

M e a t  juices,
concentrated : F 616 15-4

G 345 n o t  m easu red

"M a rm it e ” y e a s t  e x trac t 655 » „ ,,
Sa m p le s  A  a n d  B  w ere p u re  e x tra c ts  w ith o u t  
a d d it io n  of a n y  k i n d ; sam p le s C, D  a n d  E  con ta ined  
a  p ro p o rt io n  o f y e a st  e x trac t a n d  se a so n in g  m ateria ls. 
T h e  n ico t in ic  ac id  a n d  r ib o f la v in  con te n ts  of co rned  
beef a n d  fre sh  beef w ere  a lso  d e te rm ined :

N ic o t in ic  a c id  R ib o f la v in

Pg/g Pg/g____ A A_____
r

O n  fa t
r A

O n  fat
free free

a n d  d r y a n d  d r y
A s m a tte r A s m a tte r

b o u g h t b a sis  b o u g h t b a sis
C o rned  b e e f:

A 8-5 24-3 1-55 4-43
B 10-4 29-7 1-1 3-14
C 10-4 29-7 1-6 4-57
D 10-7 30-6 1-8 5-15
E ' 13-2 37-7 1-66 4-75
F 18-7 53-4 0-7 2-0
G 33-0 94-3 1-85 6-3
H 33-4 96-4 1-6 4-57

Bee f:
F r e sh  lean  s k ir t 46 180  I

It „  b u t to c k 86 331

I I

. .  le g  
„  s h in

71
55

277
215

»not a ssaye d

„ b r is k e t 56 215
R o a s t „  s ir lo in 57 222
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I n  o rd e r to  de te rm ine  w h e th e r th e  su b sta n t ia l lo ss  
in  v ita m in  w a s  due  to  d e stru c t io n  d u r in g  the  p ro ­
c e ss in g  (the  m e thod  is  b r ie f ly  described), e lu tion  
d u r in g  ‘'p ic k l in g "  o f the  co rned  beef, o r  both, a  
sam p le  o f co rned  beef w a s  p rep a red  u n d e r  con tro lled  
co n d it io n s  a n d  th e  re su lts  o f a s sa y s  conducted  on  
th e  fin ished  p ro d u c t  a n d  th e  v a r io u s  in te rm ed ia te s 
are a s  fo llo w s :

100 g  o f flesh, JR. d u m e l o r u m ,  724 m g  pe r 100 g 
a n d  R .  d u m e t o r u m  x  R .  m o l l i s ,  941 m g  p e r  100 g. 
T h e  fe rt ility  o f th e  h y b r id  is  e x tre m e ly  low , since 
a lth o u g h  c a .  4 000  flow ers w ere ca rried  in  June , 1942, 
o n ly  28  r ipe  h ip s  w ere  d isp la ye d  in  Se p te m b e r  and 
October, th e  n u t s  a v e ra g in g  1-28 p e r  h ip  com pared  
w ith  31 in  th e  case  o f ■ R .  m o l l i s  a n d  29  fo r  R .  
d u m e t o r u m .  I t  is  considered  th a t  th e  re su lt s  are

N ic o t in ic  ac id  

M g/g

R ib o f la v in

P g / g

B e e f :
F re sh  lean  
"S c a ld e d ” 
P ic k le d  (1) 

(2) 
(3) 
W  
(5)

N o  n itr ite  
50  p.p.m . n itr ite  
100 p.p.m . n itrite  
500  p.p.m . n itr ite  
1000 p.p.m . n itr ite

P ic k l in g  liq u o r  (1)
(2) 
(3) 
W  
(5)

rep re sen tin g  
1 g  (m o ist 
w e ight) of 

sca lded  
beef

M o is t
D r y

m atte r M o is t
D r y

m atte r
b a sis ba sis b a sis b a sis

55-4 236 4-6 19-6
27-1 65-2 3 '8 9-2
1 M 31-7 1-4 4-0
12-3 35-2 N A N A
12-0 34-3 N A N A
13-4 38-4 N A N A
11-7 33-4 1-3 3-7

18-3 __ 2-2 __

15-6 — N A N A
18-0 — N A N A
15-6 — N A N A
15-3 — — —

N A  =  N o t  a ssayed.

T h e  re su lts  sh o w  th a t  c a .  fou r-fifth s o f  th e  n ico t in ic  
ac id  is  lo s t  o n  th e  a ve ra ge  d u r in g  processing, 
m o s t ly  b y  e lution, a n d  th e  lo s s  o f r ib o f la v in  is 
p ro b a b ly  a  litt le  less. O n  th e  b a sis  t h a t  a n  
ave rage  h e lp in g  o f co rned  beef is  2 oz., th e  in ta k e  
o f n ico t in ic  a c id  is  c a .  0-85 m g  a n d  o f r ib o fla v in  
0-05 m g  co m p a re d  w ith  o ve r  4  m g  a n d  c a .  0-25 m g  
re sp e c t iv e ly  fo r  a n  eq ua l w e ig h t  o f ro a st  beef. 
P r e v io u s ly  p u b lish e d  figu re s fo r  th e  n ic o t in ic  a c id  
con te n t o f m eat e x trac ts  are confirm ed. A  tea­
sp o o n fu l o f e x tra c t  (ca. 10 g), a s  u sed  to  m a ke  a  
b re a k fa st-cu p  o f beverage, m a y  s u p p ly  u p  to  10 m g  
o f n ic o t in ic  a c i^  a n d  u p  to  0-25 m g  o f r ibo flav in .

J . A .

N e w  T e s t  f o r  A c e to n e .  J .  I n g r a m  ( B r i t -  
M e d .  J . ,  1944, i, 512)— A  re liab le  a n d  s im p le  
m od ific a tion  o f R o t h e ra 's  te st  ( J .  P h y s i o l . ,  1908, 
37, 491) is  u sed  fo r  the  detection  o f  acetone in  
urine . G r in d  3 g  o f so d iu m  n it ro p ru ss id e  to  
a  pow der, ad d  100 g  o f a m m o n iu m  su lp h a te  a n d  
50  g  of a n h y d ro u s  so d iu m  ca rb ona te  a n d  m ix  
well. S to re  in  a  d r y  bottle. F o r  th e  test, p lace  
a  sm a ll a m o u n t  o f the  pow d e r (ca.  £  in.) in  a d r y  
test-tube  a n d  sa tu ra te  w ith  the  u r in e  u n d e r  e x ­
am ina tion . T h e  presence o f  acetone is  ind ica ted  
b y  th e  deve lopm e n t o f a  fa in t  to  deep p e rm a n ­
ganate  co lo u r  o n  the  p o w d e r  w ith in  tw o  m in . A  
b ro w n  co lo u r  does n o t  co n stitu te  a  p o s it iv e  reaction .

J.A.
A s c o r b i c  A c i d  a n d  H i p  F e r t i l i t y  i n  R o s a  

S p e c ie s .  J .  W .  H .  H a r r i s o n  a n d  G .  A .  D .  
J a c k s o n  ( N a t u r e ,  1944, 153 , 404)— T h e  re su lts  of 
in v e st ig a t io n s  o f genetica l a n d  otlie r p rob lem s 
pre sen ted  b y  tw o  species, R .  m o l l i s  va r. t y p i c a  and  
R .  d u m e t o r u m  va r. r a m e a l i s  a n d  a  u n iq u e  h y b r id ,  
R .  d u m e t o r u m  $  x  R .  m o l l i s  S  h a v in g  a  ch rom osom e  
com p lem en t o f 35, are presented  w h ich  c a st  d o u b ts  
u p o n  the  co rre la tion s G u s ta fs so n  a n d  Sch ro d e rh e im  
h a v e  so u g h t  to  e stab lish  betw een lo w  h ip  fe rt ility  
a n d  a sco rb ic  a c id  con ten t (see fo llow in g  abstract). 
T h e  th ree  fo rm s in ve st ig a te d  con ta ined  th e  fo llo w in g  
a m o u n ts  o f  a sco rb ic  a c id : R .  m o l l i s ,  1,420 m g  pe r

s im p ly  a  m a tte r  o f h e re d ity  a n d  th a t  the  figures 
q u o te d  b y  G u s ta fs so n  a n d  Sch ro d e rh e im  are not 
ev idence  to  the  co n tra ry ,  s in ce  rec ip roca l h yb rid s  
in v o lv in g  can ine  roses are  capab le  o f m an ife stin g  
ce rta in  cha racte rs  in  exagge ra ted  fash ion , a n d  it  is 
p o in ted  o u t  th a t  th e  h y b r id  betw een " R .  c a n i n a "  
a n d  R .  r u b i g i n o s a  is  q u o te d  b y  G u sta fs so n  and 
S ch rSd e rh e im  a s r ip e n in g  late, a  fa c t  k n o w n  to  be 
corre la ted w ith  lo w  a sco rb ic  a c id  con te n t inde­
p e n d e n tly  o f h ip  fe rtility . T h e  re su lts  o f the 
m a th e m a tica l a n a ly s is  p re sen ted  b y  G u sta fs so n  and 
S ch ro d e rh e im  are n o t  considered  to  h a v e  a n y  real 
s ign ificance  because  o f the  genetica l heterogene ity 
of the  m ate ria l assem bled, due  to  the  fac t th a t  their 
" R .  c a n i n a "  in c lud e s  4  series rega rded  as species b y  
B r i t i s h  w orkers, viz., R .  c a n i n a ,  R .  d u m e t o r u m ,  
R .  d u m a l i s  ( A f z e l i a n a )  a n d  R .  c o r i i f o l i a ,  the  first 
tw o  cha racte rized  b y  b io typ e s  w ith  lo w  ascorbic 
va lu e s  a n d  the  la tte r  p a ir  b y  b io typ e s  con ta in ing  
re la t ive ly  h ig h  a m oun ts. T h e  im p lie d  assertion 
th a t  fo r  fu ll r ip e n in g  o f  th e  R o s a  receptacle at 
least one  n u t  m u s t  be p re se n t is  que st ioned  an d  a 
h yb r id ,  R .  S h e r a r d i  ? x i .  s p i n o s i s s i m a  <J is  quoted 
h a v in g  a n  ave ra ge  o f 6 5 %  o f  it s  h ip s, u su a lly  well 
deve loped, w ith  n o  m a tu re  nu ts.

J . A .

A s c o r b i c .  A c i d  ,and  H i p  F e r t i l i t y  i n  R o s a  
S p e c ie s .  A .  G u s t a f s s o n  a n d  J .  S c h r o d e r h e im
( N a t u r e ,  1944, 153, 196)— I n  p re v io u s  w ork
(G usta fsson , B o t .  N o t . ,  1931; H e r e d i t a s ,  1944 (in 
p rep.); G u sta fs so n  a n d  H & ka n sso n , B o t .  N o t . ,  
1942) a  re la t ion  o f a p p a re n t ly  gene ra l im portance  
w a s  d iscove red  betw een the  h ip  fe rt ility  o f JR. c a n i n a  
a n d  the  a sco rb ic  a c id  content. I t  is  stated  that 
h y b r id s  o f  R .  c a n i n a  $  fo rm  la rge  h ip s  rich  in 
a sco rb ic  acid, b u t  are la rg e ly  infertile. Reciproca l 
h y b r id s,  w ith  R .  r u b i g i n o s a  $, g iv e  late-ripening, 
b o ttle  shape d  h ip s  o f lo w  a sco rb ic  a c id  content, 
be ing, how ever, n o rm a lly  fertile. A  p roo f o f the 
a s su m p t io n  th a t  in fe r t il it y  is  re sponsib le  fo r the 
h ig h  a sco rb ic  ac id  con te n t is  a ffo rded  b y  a  mono- 
so m ic  p la n t  in  the  R .  r u b i g i n o s a  X  c a n i n a  series 
(P I. 34), w h ich , o w in g  to  the  lo s s  o f one  chrom osom e
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(34 in ste ad  o f 35) h a s  a  lo w  fe rtility , the  a sco rb ic  
a c id  content, how ever, b e in g  g re a t ly  increased. 
T h e  fo llo w in g  re su lts  o f detns. are presented:

Sch rod e rhe im . I t  is  p o in ted  o u t  th a t  if  the  
sugge sted  n e ga t ive  co rre la tion  exists, d ifferences 
m ig h t  be  expected  in  th e  v ita m in  con ten t o f the

A sc o rb ic  ac id  a s  %  d r y  
m a tte r  o f flesh

N u t  con ten t a s  %  o f 
h ip  w e igh t  

, *____________
1941 1943 1941 1943

R .  c a n i n a 1 '9 2-9, 2-4 27 31, 32
R .  r u b i g i n o s a 3-0 3-3, 3-4 24 33, 32

c a n i t t b  x  r u b i g i n o s a

P I.  1 3-9, 4-6 4-1, 4-1, 3-9 11, 13 11, 16, 10
P I.  2 4-4 4-3, 4-0, 4-4 9 13, 10, 11
P I. 3 — 4-1, 3-9 — 12, 12
P I. 4 6-1 3-9, 4-9, 4-3 12 10, 11, 9
P I.  5 — 3_-9, 5-0, 4-2 — 8, 8, 8
P I.  6 — 4-2, 4-1 — 16, 15

. r u b i g i n o s a  X  c a n i n a

P I.  1 2-2 — 44 __
P I.  4 2-0 _ 49 __
P I.  21 — 2-8 __ 35
P I.  51 — 2-1 __ 44
P I.  34  (2»  =  34) 5-1 4-6, 4-2 21 27, 22

T h e  n e ga tive  co rre la tion  o f  h ip -fe r t il ity  a n d  asco rb ic  
ac id  con ten t w a s  fu r th e r  de m on stra ted  fo r  3 o the r 
sets o f m a te ria l:  (1) 155 d ifferent sp o n ta n e ou s  
R .  c a n i n a  in d iv id u a ls  (m o st ly  b e lo n g in g  to  the  
R .  e u c a n i a  a n d  a f z e l i a n a  com p lexes) (2) series o f 
sam ples ta ke n  from  41 d iffe rent pa rce ls fo r  in ­
d u str ia l p ro d u c t io n  in  1943; (3) sam p le s o f 164 
R .  r u g o s a  in d iv id u a ls .

h ip s  from  in d iv id u a l bu sh e s  fro m  y e a r  to  year, 
a cco rd in g  to  the  n u m b e r  o f n u t s  m atured . T h e  
figu re s g iv e n  b y  G u sta fs so n  a n d  S ch ro d e rh e im  
fo r  R .  c a n i n a  a n d  Sch ro d e rh e im  fo r  R .  c a n i n a  a n d  
R .  r u b i g i n o s a  are  c o n t ra ry  to  th is  theo ry . T h e  
m ath e m atica l a n a ly s is  is  cr it ic ised  on  the  g ro u n d s  
th a t  the  low e st  a n d  lea st s ign if ic an t  co rre la tion  is  
o b ta in e d  fo r  a  s in g le  species, R .  r u b i g i n o s a ,  w h ile

A v .  f ru it  con ten t A v .  a sco rb ic  ac id  con ten t C o rre la t ion  
M a te r ia l %  o f  h ip  w t. %  o f d r y  m atte r o f h ip  flesh coefft.

1 34-76  2-82 - 0 - 2 1
2 31-63 2-50 - 0 - 7 5
3 20-82 3-50 - 0 - 1 7

R e g re ss io n
coefft. P

- 0 - 0 3 7  0-01-0-1
-0-120 <0-01 
- 0 - 0 3 2  0-02

T h e  P -v a lu e s  w ere d e te rm ined  b y  a n a ly s is  o f  the 
co-variance, a n d  the reg re ssion  coefficient; e.g., 
-0 -0 3 7 ,  ind ica te s a n  increase  o f  0 - 0 3 7 %  in  a sco rb ic  
ac id  con ten t pe r 1 %  decrease in  fru it  content. I t  
is sugge sted  t h a t  t h is  p h e n o m e n o n  m a y  be  d u e  to  
the a sco rb ic  a c id  t a k in g  a  d irect p a rt  in  the  seed 
an d  n u t  deve lopm ent, whence, if  fo r  som e geno­
typ ica l o r  e n v iro n m e n ta l cause, the  n u t s  a re  few  
in  num ber, it  is  s to red  u p  in  the  receptacle  a n d  n o t  
consum ed. T h e  re su lts  in d ica te  the  nece ssity  o f a  
reconsideration  o f  the  connect ion  betw een the 
chrom osom e n u m b e r  a n d  v ita m in  C  con ten t of 
apples, tom atoes a n d  o th e r f ru its ;  in  app le s 
especially, the  h ig h  v ita m in  C  con ten t o f  tr ip lo id s  
as com pared  w ith  d ip lo id s  m a y  be conce ived  a s 
due to  in fe rt ility  a s  w e ll a s  the  ch ro m oso m e  n u m b e r  
and  the genotype . F in a lly ,  i t  is  stre ssed  th a t  fo r  
full r ip e n in g  o f the  R o s a  receptacle  o n ly  one  o r  tw o  
fru its are necessary. J. A .

A s c o r b i c  A c i d  a n d  H i p  F e r t i l i t y  i n  R o s a  
S p e c ie s .  R .  M e l v i l l e  ( N a t u r e ,  1944, 153 , 404)—  
E a rlie r  d a ta  (P y k e  a n d  M e lv ille ,  B i o c h e m .  J . ,  1942, 
36, 336) con ce rn in g  rose  h ip s  a s  a  sou rce  o f v ita m in  
C  have  been re-exam ined . F o r  R .  c a n i n a ,  a  m e an  
v ita m in  C  con te n t o f 493  m g  p e r  100 g  o f h ip  flesh 
and  a  m ean  n u t  co n te n t  o f 3 9 %  w a s  found, w h ile  
tor R .  A f z e l i a n a ,  th e  figu re s w ere  1121 m g  a n d  
3 6 %  respective ly. I t  i s  p o in te d  o u t  th a t  the  
effect of m ix in g  d a ta  f ro m  tw o  su c h  spec ie s w ou ld  
be to  produce  a  false  n e ga t iv e  co rre la tion  betw een 
the ascorb ic a c id  con te n t a n d  the  n u t  content. 
D a ta  fo r a n  e x ten sive  se rie s o f  o b se rv a t io n s  o n  
R- c a n i n a ,  su m m a rise d  in  a  table, are  sh o w n  to  be  
unfavourab le  t o  the  h y p o th e s is  o f G u s ta fs so n  an d

th e  o n ly  h ig h  co rre la tion  is  fo r  a  he terogeneous 
m ix tu re  w h ich , i t  is  suggested , m a y  be due  to  a n  
increased  m in g l in g  o f species h a v in g  h ig h  v ita m in  
a n d  lo w  p ip  con te n t w ith  o th e rs  o f lo w  v ita m in  an d  
h ig h  p ip  con ten t; specific differences h a v e  been 
ob se rve d  in  B r i t i s h  roses to  tend  in  these  d ire ct ion s 
a n d  are ind ep enden t o f fe rtility . J. A .

T h io u r e a  a s  P r o t e c t iv e  A g e n t  f o r  V i t a m i n  C .
E .  K a w e r e a u  a n d  W .  R .  F e a r o n  (S c i . P r o c .  R o y .  
D u b l i n  S o c . ,  1944, 2 3 , 171)— A  la rge  n u m b e r  o f 
su b sta n ce s  w h ic h  m ig h t  be  capab le  o f p ro te c t in g  
v ita m in  C  from  o x id a t io n  in  presence o f cop pe r 
h a v e  been in ve stigated , a n d  th io u re a  w a s  fo u n d  to  
h a v e  a n  o u ts ta n d in g  effect. I t  is  excreted  u n ­
changed  b y  the  k id n e y s  a fte r a d m in ist ra t io n  to  
h u m a n  su b je c ts  a n d  ap pears  to  be  o f  v e ry  lo w  
tox ic ity .  F u r th e r  lo n g -te rm  expts., how ever, w ill 
be  n ece ssa ry  before it s  la rge-sca le  u se  ca n  be 
advocated . I t  is  p o in te d  o u t  t h a t  bo iled  vege tab le  
e x trac ts  h a ve  a  s im ila r  p o w e r o f p ro te c tio n  w h ich , 
in  som e  in stances, is  so  com plete  a s  to  su gge st  the  
presence o f  specific  stab ilise rs, p o s s ib ly  o f the  th io l 
c la ss; cabbage, in  fact, co n ta in s  an  un identified  
v o la t ile  th io l com pound , w h ile  p o ta to  ju ice  y ie ld s  
an  a c t iv e  d ist illa te  o n  bo iling. J. A .

R ô l e  o f  P h o s p h a t e  i n  t h e  M e t h y le n e  B lu e  
R e d u c t io n  b y  D e h y d r o a s c o r b i c  A c id .  L .  
F r a n k e n t h a l  ( N a t u r e ,  1944, 153 , 255)— A tte n t io n  
is  d irected  to  a  p re v io u s  p u b lic a t io n  b y  th e  a u th o r  
( E n z y m o l o g i a ,  1939, 6, 287) w here  i t  w a s  sh o w n  
th a t  d e h yd ro a sco rb ic  ac id, o r  it s  ir re ve rs ib le  p roduct, 
d ik e tog u lo n ic  ac id, reduced  m ethy lene  b lue  a t  a  
ra te  in c re a s in g  w ith  in c re a s in g  p H  fro m  6-5 to  8-5,
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th e  react ion  d ep end ing  o n  presence of phosphate . 
I t  is  p o in ted  o u t  th a t  P e n n e y  a n d  Z i lv a  (B i o c h e m . J . ,  
1943, 37, 403) reported  expts. w h ic h  su p p o rt  th is  
co n c lu s ion  w ithou t, how ever, n o t in g  the  p a rt  
p la ye d  b y  phosphate , a n d  it  is  a g a in  sugge sted  th a t  
t h is  phen om e n on  sugge sts  a  lik e ly  e xp la n a t io n  of 
the  d iscrepanc ie s betw een the  f in d in g s  o f B o r so o k  
et al. ( J. B i o l .  C h e m . ,  1937, 117, 237), w h o  used  
M c l lv a in e  p h o sp h a te  buffer, a n d  B a l l  (/. B i o l .  
C h e m . ,  1937, 118, 219) w o rk in g  w ith  acetate buffer.

J- A .

D e t e r m in a t i o n  o f  A s c o r b i c  A c i d  i n  P r e s e n c e  
o f  In t e r f e r in g  S u b s t a n c e s ,  N o t a b l y  R e d u c t o n e s .  
L .  F .  L e v y  ( B i o c h e m .  J . ,  1943, 37, 714—716)—  
A tte m p ts  to  e stim ate  v ita m in  C  in  b iscu its  fortified  
w ith  conc. o range  ju ice  show ed  th a t  the  o rig in a l 
b is c u its  g a ve  a  h ig h  t itre  w ith  2 : 6 -d ich lo ro - 
p h e n o lin do ph e n o l soln. o w in g  to  the  presence of 
red uctone-like  substances. In v e st ig a t io n  show ed 
th a t  a t  p H  3 the  d y e  reduces b o th  a sco rb ic  a c id  a n d  
reductones, b u t  t h a t  in  presence o f  a t  lea st 2 0 %  
o f  H C 1  (actual) o n ly  reductone  is  t itrated . T h e  
difference betw een the  tw o  titre s rep resents the 
a sco rb ic  ac id  p re sen t a n d  the  va lu e  th u s  ob ta ined  
ca n  be checked  b y  d ilu t in g  the  second  soln. a n d  
c o n t in u in g  the  t itra tion . T h e  t itra t io n  of a sco rb ic  
a c id  w ith  iod ine  is  a lso  affected b y  th e  ad d it io n  of 
conc. h yd ro ch lo r ic  acid. T h e  p rocedure  is  a p p lic ­
ab le  w hen  so d iu m  th io su lp h a te  is  present. A sc o rb ic  
a c id  ca n  a lso  be e stim ated  in  u r in e  b y  the  d ifferentia l 
t itra t io n  m e th od  but, a s  u r in e  d a rk e n s  a p p re c ia b ly  
o n  a d d it io n  o f  h y d ro c h lo r ic  acid, the  en d -p o in t  w ith  
in d op h e n o l is  d ifficu lt to  see. W it h  iod ine, how ever, 
the  en d -p o in t  is  re a d ily  seen in  the  p in k  co lo u r of 
th e  ch lo ro fo rm  layer. F .  A .  R .

Bacteriological
E f fe c t  o f  I n c r e a s e  I n  A c i d i t y  o n  A n t i s e p t i c  

E f f ic ie n c y .  O . R a h n  a n d  J .  E .  C o n n  ( I n d .  E n g .  
C h e m . ,  1944, 36 , 185—187)— B e n zo ic  acid, sa lic y lic  
a c id  an d  su lp h u ro u s  ac id  are n e a r ly  100 t im es  m ore  
effective in  s t ro n g ly  a c id  t h a n  in  ne u tra l so lu tion s. 
W it h  benzo ic  a n d  sa lic y lic  acids, o n ly  the  u n ­
d issoc ia ted  ac id  is  an t isep tic ; the  benzoate  a n d  
sa lic y la te  io n s  appear to  h a v e  p ra c t ic a lly  no  effect 
o n  yeast. M u lt ip lic a t io n  of th e  ye a st  ( S a c c h a r o m y c e s  
e l l i p s o i d e u s )  u sed  a s  te st  o rg a n ism  w a s  in h ib ite d  
w heneve r the  u nd isso c ia ted  benzo ic  a c id  concn. 
w a s  a b ove  25  m g  pe r 100 m l. W it h  sa lic y lic  acid, 
the  l im it in g  concn. w a s  4 m g  o f u n d isso c ia ted  ac id  
p e r  100 m l. S u lp h u r  d io x id e  in  w ater is  d issoc ia ted  
to  in e rt  S O J  io n s  a n d  to  H S 0 3 io n s  w h ic h  in h ib it  
the  m u lt ip lic a t io n  of B .  col i  b u t  n o t  o f yeast, w h ich  
is  in h ib ite d  o n ly  b y  u nd isso c ia ted  H 2S O s. F r o m  
7 to  8 m g  o f u nd isso c ia ted  H 2S 0 3 pe r 100 m l r a p id ly  
k i l l  ye a st;  B .  coli  ca n  to lerate  c a .  10 t im es  a s  m uch. 
T h e  d ifferent efficiency o f u nd isso c ia ted  m olecu les 
a n d  io n s  o f th e  sam e  ac id  m a y  be exp la ined  b y  the  
fact th a t  i t  is  d ifficu lt  fo r  io n s  to  perm eate  l iv in g  
cell m em branes.

W a t e r
T e s t s  f o r  A c t i v e  R e s i d u a l  C h lo r in e  a n d  

C h lo r a m in e  i n  W a t e r .  F .  J .  H a l l l n a n  ( J .  A m e r .  
W a t e r  W o r k s  A s s o c . ,  1944, 36, 296 -30 2 )— M e a su re ­
m e n t  o f the  concn. o f free ch lo rine  a n d  o f ch lo ra - 
m ine s b y  the  o -to lid ine  m e th od  is  m ade  po ssib le  
b y  a p p ly in g  the  p r in c ip le  o f the  com pa ra to r. T o  
th ree  50 -m l p o r t io n s  o f  the  w ate r ad d  (i) sod iu m  
arsen ite  soln. fo llow ed b y  the  o -to lid ine  reagent;
(ii) o -to lid ine  reagent fo llow ed  b y  so d iu m  arsen ite

so ln .; (iii) o -to lid ine  reagent on ly . T h e  difference 
in  co lo u r betw een the  first  a n d  second  o f these 
so lu t io n s  is  due  to  free ch lo r ine  a n d  is  m easured 
b y  m a tc h in g  w ith  the  u su a l stand ard s. S im ila r ly , 
the  difference betw een the  second  a n d  t h ird  solns. 
is  due  to  ch lo ram in e s  on ly . In te rfe rence  b y  other 
o x id is in g  a gen ts  is  prevented. D .  D .

O r g a n i c  ' .
A p p l i c a t i o n  o f  th e  F e r r i c  T h io c y a n a t e  M e t h o d  

to  th e  D e t e r m in a t i o n  o f  I n c ip ie n t  R a n c i d i t y  in  
F a t s  a n d  O i l s .  A .  L i p s ,  R .  A .  C h a p m a n  a n d  
W .  D .  M c F a r l a n e  ( O i l  a n d  S o a p ,  1943, 20, 240)—  
T h e  ferric  th io c ya n a te  m ethod, p re v io u s ly  described 
(C h a p m a n  a n d  M c F a r la n e ,  C a n a d i a n  J .  R e s . ,  1943, 
1321, 133) fo r  the  d e te rm ina tion  o f fa t-pe rox id e s in 
m ilk  pow d e r a n d  m od ified  fo r  u se  in  the  deve lop­
m en t o f a  p rac t ic a l a n t io x id a n t  fo r la rd  ( L ip s  and 
M c F a r la n e ,  O i l  a n d  S o a p ,  1943, 20 , 193) h a s  been 
ap p lied  to  the  s t u d y  o f in c ip ie n t  ra n c id ity  in  fats 
a n d  oils. R e a g e n t - — D is so lv e  0-4 g  o f a m m on ium  
th io c ya n a te  in  4 m l o f w a te r in  a  100 -m l graduated 
flask, leave  fo r  5 -1 0  m in., d ilu te  n e a r ly  to  volum e 
w ith  a n h y d ro u s  acetone  a n d  m ix  thorough ly . 
A d d  0 T  g  of fe rrou s a m m o n iu m  su lphate , d ilu te  to 
th e  m a rk  w ith  a n h y d ro u s  acetone  a n d  shake 
th o ro u gh ly .  L e a v e  in  the  d a rk  fo r  2  hr. w ith 
freq uent sh a k in g ,  a n d  decant from  the  und isso lved  
fe rrous salt. A ce tone  m u st  h a v e  been d ist illed  from  
a  sm a ll q u a n t if y  o f ferric  chloride, d ried  w ith  ca lcium  
ch lo rid e  a n d  red istilled ; sp e n t  so lve n t  m u s t  be 
d r ied  a n d  red istilled  before use. M e t h o d — D isso lve  
a  rep re sen ta tive  sam p le  o f a b o u t  0-1 g  o f the fat 
in  25  m l o f a n h y d ro u s  acetone, w a rm in g  ge n t ly  if 
necessary. T ra n s fe r  1 m l o f the  soln. to  a  test-tube, 
a d d  9 m l o f the  reagent, a n d  h e a t  at 70°-80° C. 
u n t il the  first  e vo lu t io n  o f ga s occurs, th e n  continue 
the  h e a t in g  a t  50° C. fo r  10 m in . D e te rm in e  the 
in te n s it y  of the  co lo u r spectrop hotom etrica lly , at 
4 8 5 m f i ,  u s in g  p u re  acetone a s  b lank . C o n du ct  a 
b la n k  d e te rm in a tio n  o n  1 m l o f p u re  acetone in 
p lace  of the  fa t so ln .; corre la te  each  rea d in g  w ith 
the  a m o u n t  o f fe rric  ir o n  p re sen t in  the  soln. b y  
reference to  a  g ra p h  co n stru cted  fro m  readings 
ob ta ined  b y  a p p ly in g  th e  te st  to  so lns. of ferric 
ch lo rid e  (0-2 to  14-0/ig pe r m l) in  pu rified  anhyd rou s 
acetone, a n d  su b t ra c t  the  v a lu e  fo r the  b la n k  from 
th a t  fo r  th e  test. C a lcu la te  the  to ta l peroxides, 
u s in g  th e  fo llo w in g  fo rm u la —

m g-equ iv . o f p e rox id e  pe r k g  o f fa t  q  x ^SS-S?

w here  A  =  fig  o f fe rric  ir o n  in  10 m l of te st soln. m inus 
p g  o f ferric  ir o n  in  10 m l o f reagen t b la n k ;  B  =  vol. 
of fa t  soln. (25 m l) ; C  =  wt. o f sam p le  in  g.

T h e  reagent, w h ic h  h a s  a  fa in t  p in k  colour, m ust 
be  k e p t  in  th e  d a rk  to  re ta rd  the  g ra d u a l increase 
in  the  in te n s it y  o f th e  co lou r; the  determ ination  
m u s t  be m ad e  in  a  red  ligh t, a s  s u n lig h t  o r  strong 
e lectric lig h t  in tensifie s the  co lour. T h e  presence 
o f c it r ic  ac id  in  th e  fa t  u n d e r  e xa m in a t io n  causes 
m a rke d  d im in u t io n  o f the  co lo u r  if  the  am ount 
exceeds 250  p.p.m . T h is  effect m a y  be  prevented 
b y  a d d in g  5 - 1 0 %  o f acetic  a c id  to  the  reagent, 
w h ile  acetone  c o n ta in in g  1 0 %  o f acetic  a c id  is  recom­
m ended  a s  th e  fat so lve n t  fo r  o ils  r ic h  in  phospho­
lip id s;  it s  u se  sh o u ld  be re stric ted  to  specia l instances 
s in ce  it  causes g ra d u a l in ten sif ic a t ion  of the red 
co lo u r o f fe rric  th iocyana te . R e su lt s  obta ined  b y  
th e  a b ove  m e th od  are  com p a red  w ith  those  ob­
ta in e d  io d im e tr ic a lly  a n d  in  e ve ry  test peroxide  
va lu e s  o b ta in e d  co lo r im e tr ica lly  are  c a .  tw ice the 
iod im e tric  va lues. T h e  o x y g e n  ab so rbed  b y  various
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fats a n d  o ils  o n  storage, ca lcu la ted  from  cha nge  in  
perox ide  v a lu e  de te rm ined  co lo rim ctrica lly , is  in  
good ag reem ent w ith  d irect m easu rem en ts in  a 
W a rb u r g -B a r c r o f t  m an o m e tr ic  a p p a ra tu s  w hen  
the e q u iv a le n t  wt. o f p e rox id e  o x y g e n  is  a ssum ed  
to be 8. I t  is  stated  th a t  the  p ropo sed  m e thod  is 
s im p le r a n d  m ore  se n sit ive  th a n  a n y  p re v io u s ly  
described a n d  is  recom m ended p a rt ic u la r ly  fo r  the 
detection of in c ip ie n t  r a n c id ity  in  vegetab le  o il 
p roducts. ' J. A .

A n t i o x id a n t  P r o p e r t ie s  o f  N o r d i h y d r o g u a i -  
a re t ic  A c id .  W .  O .  L u n d b e r g ,  H .  O . H a l v o r s o n  
a n d  G .  O . B u r r  ( O i l  a n d  S o a p ,  1944, 21, 33)—  
A fte r  fa vo u ra b le  p re lim in a ry  resu lts, the  a n t i­
o x id a n t  p rope rtie s  o f n o rd ih y d ro g u a ia re t ic  ac id  
have  been in ve stigated . T h is  substance, rep re ­
sented b y  the  fo llow in g  fo rm u la :

H O  O H

H O < ^  ^ > C H ,C H (C H 3) C H ( C H 8)C H ,^  ^> o h

can be ob ta ined  in  good  y ie ld  (c a . 7 %  o n  d ry )  from  
the co m m o n  dese rt plant, L a r r e a  d i v a r i c a t a .  I t  is 
o n ly  v e ry  s l ig h t ly  so lub le  in  w ater; it  is  a p p re c ia b ly  
soluble in  h o t  fa ts  a n d  sh ow s n o  ten d e n cy  to  c ry ­
sta llise  o u t  o n  cooling, the  so lu b il ity  be in g  greater 
than  t h a t  o f h yd ro q u in o n e , b u t  less t h a n  th a t  o f the 
tocopherols. E x p t s .  are  described  w h ich  ind icate  
that, a t  concns. u p  to  c a .  0 1 % ,  the  ac id  h a s  no  
deleterious effect o n  the  q u a lit ie s  o f la rd s  a n d  th a t  
it com pares fa v o u ra b ly  in  it s  a n t io x id a n t  prope rtie s 
w ith  o the r h ig h ly  effective in h ib ito r s  of the  pheno lic  
type. I t  is  fu rth e r  sh ow n  th a t  it s  e ffectiveness in  
s tab ilis in g  fa ts  is, to  som e extent, ca rried  o ve r in to  
baked  p roducts, w h ile  it s  efficacy is  enhanced  b y  
the presence of a sco rb ic  acid. “ J. A .

M o d i f ie d  K r e i s  T e s t  a p p l i c a b le  to  C o s m e t i c  
P r e p a r a t io n s .  J .  H .  J o n e s  (/. A s s o c .  O f f .  A g r .  
C h e i n . ,  1944, 27, 128 -13 0 )— I t  h a s  been sh o w n  th a t  
the co lou r p rod uced  w ith  p h lo ro g lu c in o l in  the  
K re is  test fo r de te rio ra tion  in  o ils  is  due  to  ep i- 
h y d r in  a ld e h yd e  p ro b a b ly  p re sen t a s  an  acetal 
from  w h ich  it  is  liberated b y  conc. h yd ro ch lo r ic  
acid. A lt h o u g h  conc. a c id  is  nece ssa ry  fo r  lib e ra tion  
of the  a ldehyde, the  a b so rp t ion  ca n  be m ad e  in  dil. 
acid w ith o u t  lo ss  o f s e n s it iv ity  o f the  te st  o r in te r­
ference b y  perfum es, f la vo u rs  o r essentia l oils. 
F o r  so lid  cosm etic  p re pa ra t ion s  the  u su a l so lvents, 
viz., benzene a n d  kerosene, are n o t  e n tire ly  sa t is ­
factory, b u t  m ine ra l o il p re ven ts  pp tn . of paraffin, 
beeswax, etc., w h ich  are  frequent co m p onen ts  of 
these prepa ration s. T o  co n stru c t  a  co nven ien t 
aeration a p p a ra tu s  connect in  series three  1 x  6 in. 
test-tubes p ro v id e d  w ith  ru b b e r  stoppe rs  c a rry in g  
long in le t tu b e s  a n d  sh o r t  ou tle t  tubes. T h e  first  
test-tube se rve s a s  aerator, the  second, loose ly  
packed w ith  g la ss  wool, a s  a  filter to  rem ove  en ­
trained oil, a n d  the  th ird  a s  abso rber. T h e  a b so r­
bent is  a  0 - 2 %  soln. o f p h lo ro g lu c in o l in  dil. h y d ro ­
chloric ac id  ( 1 + 9 )  p repa red  fre sh  da ily . W e ig h  
liquid sam p le s (2 -1 0  g), co n s is t in g  e ssen t ia lly  of 
oils, d ire c t ly  in  the  ae ration  tube. T re a t  so lid s  o r  
em ulsions, c o n ta in in g  a t  lea st 5 0 %  o f oil, in  the  
aeration tube  w ith  c a .  2 vo ls. of m in e ra l oil, h e a t  the  
m ixture  in  a  w ater-bath , m ix  th o ro u g h ly  a n d  cool 
to room  tem p. E v a p o ra te  em u ls ion s  c o n ta in in g  a 
low %  o f o il in  a  v a c u u m  de siccator a t  roo m  tem p, 
until the o il con ten t is  o ve r  5 0 %  before m ix in g  
w ith  m ine ra l o il a s  p re v io u s ly  described. P lace  
2 m l of the ab so rbe n t  fo r  each g  of o il in  the  sam p le  
in  the ab so rp t ion  tube, a d d  to  the  p repa red  sam p le  
m  the ae ration  tube  a n  equa l vol. o f conc. h y d ro ­
chloric acid ( 3 7 % )  a n d  p a ss  a ir  r a p id ly  th ro u g h  the

a p p a ra tu s  fo r  30  m in. A  p in k  co lo u r  in  the  a b ­
so rb e n t  denotes deterio rated  oils. A  ye llow  co lo u r  
o r  t u rb id it y  sh o u ld  be d isregarded. T h e  fo llow ing  
sub sta n ce s  u sed  in  co sm etic  p re pa ra t io n s  d id  n o t  
g iv e  p o s it iv e  reaction s— an is ic  a ldehyde, anethole, 
benzaldehyde, cam phor, coum arin , e th y l van illin , 
euca lypto l, geran io l, « -hep ta ld ehyde , he lio trop in , 
/3-ionone, iso-eugenol, ¿so-safrole, m entho l, p h e n y l-  
acetaldehyde, p h e n y le th y l alcohol, terp ineo l, v a n il­
lin, o ils  o f bay, bergam ot, cloves, c itronella, lem on, 
orange, pa tchou li, p e p p e rm in t  a n d  pine. C in n a m ic  
aldehyde, eugenol, o il o f c in n a m o n  a n d  o il of ca ss ia  
ga ve  a  ye llow  co lo u r t h a t  cou ld  n o t  be m is ta k e n  fo r  
th a t  in  the  po s it ive  reaction . A t te m p t s  to  use  th is  
p rocedure  fo r q u a n t ita t iv e  p u rp o se s  w ere n o t  
successful, but, if  2 m l of ab so rb e n t  are u sed  fo r 
each  g  o f o il in  the  sam ple, fre sh  o ils  g iv e  n o  colour, 
s l ig h t ly  deterio rated  o ils  g iv e  a  l ig h t  p in k  co lou r 
a n d  decom posed  o ils  a  deep p in k  co lour. T h e  
m in e ra l o il u sed  sh o u ld  be U .S .P .  l ig h t  m ine ra l o il 
o r  a  s im ila r  grade. A .  O. J.

I n o r g a n i c
N o m e n c la t u r e  o f  A J lo y s  ( J. I n s t .  M e t a l s ,  1944, 

70, x v ii i)— T h e  N o m e n c la tu re  C o m m ittee  o f th e  
In s t it u te  o f M e ta ls  recom m end s th a t  in  fu tu re  the  
p rac tice  ad op te d  in  the  In s t it u t e ’s  p u b lic a t io n s  
w ith  rega rd  to  a llo y  nom enc la tu re  sh a ll con fo rm  
w ith  cu rre n t  u sage  elsewhere. W h e n  a n  a llo y  is  
n a m e d  b y  s ta t in g  the  ch ie f e lem ents it  co n ta in s  
before th e  w o rd  ‘‘a llo y ,’’ th e  e lem ents w ill be g iv e n  
in  the  o rd e r:— (1) th e  e lem ent p re sen t in  la rge st 
p ropo rt ion , fo llow ed b y  (2) the  o th e r e lem ents 
present. T h e se  w ill be  sta ted  in  o rd e r o f de scend ing  
p ro p o rt io n  b y  w eight, excep t in  a  v e ry  few  in sta nce s 
w here  an o th e r o rde r is  well estab lished. F o r  these  
the  cu s to m a ry  o rd e r w ill u su a lly  be fo llow ed. T h e  
u se  o f e stab lished  te rm s a n d  e xp re ssion s s u c h  a s  
brass, bronze, leaded gun -m eta l, is  n o t  in  a n y  w a y  
affected. E x a m p le s  o f th e  n e w  nom enc la tu re  are: 
9 0 %  a lu m in iu m , 4 %  copper— a n  a lu m in if im -co p pe r  
a llo y ;  9 4 %  m agne sium , 5 %  a lu m in iu m , 1 %  z inc—  
a  m a gn e s iu m -a lu m in iu m -z in c  a lloy. T h e  new  ru le  
reverses the  recom m e n d a tion  of the  In s t it u t e ’s  
1914 C o m m ittee  on  N o m e n c la tu re  of A llo y s ,  b u t  it  
is  em pha sised  th a t  i t  ap p lie s  o n ly  w h e n  the  w o rd  
“ a l lo y ” is  present. I t  sh o u ld  be no ted  th a t  in  
su ch  te rm s a s  "p h o s p h o r  b ro n ze ” a n d  “ b e ry lliu m  
copper,” w here  the  w ord  " a l lo y ” is  ab sent, th e  
nam e  o f th e  m in o r  co n stitu e n t  precedes th a t  o f th e  
m a jo r  one. B .  S. C.

A n a l y s i s  o f  C y a n id e  B r a s s  E le c t r o p la t in g  
S o lu t io n s .  S .  G .  C la r k e ,  W .  N .  B r a d s h a w  a n d
E .  E .  L o n g h u r s t  (/. E l e c t r o d e p o s i t o r s  T e c h .  S o c . ,  
1944, 19, 7 8 -8 8 )— E x i s t in g  m e th o d s  h a v e  been 
in ve st ig a te d  a n d  new  ones devised, w here  necessary, 
fo r the  de te rm in a t io n  o f free cyan ide, copper, zinc, 
a m m o n ia  a n d  p H .  F r e e  C y a n i d e — T o  a 10-m l 
sam p le  ad d  10 m l o f 1 0 %  p o ta ss iu m  iod id e  soln. 
a n d  3 g  of so lid  so d iu m  h yd ro x id e . A d d  70  m l o f 
water, s t ir  to  d isso lve  the  so d iu m  h y d ro x id e  a n d  • 
t itra te  w ith  N / 1 0  s ilv e r  n itrate, s t ir r in g  a fte r each 
add it ion , u n t il  a  p e rm an e n t  t u rb id it y  is  form ed. 
T h is  de te rm ine s free so d iu m  cya n id e  p lu s  the  
cya n id e  w h ic h  is  com b ined  in  the  z in c  com p lex  
N a jZ n (C N )8, the  c ya n id e  com b ined  in  the  cop pe r 
com plex, N a jC u fC N J j,  re m a in in g  unaffected. T h e  
cya n id e  com b ined  w ith  z in c  m u s t  therefore  be 
deducted  fro m  the  re su lt : each  1 g  o f z in c  p e r  litre  
o f the  o r ig in a l soln. is  equ iv . to  3-00 g  o f so d iu m  
cyan ide. 1 m l  o f N / 1 0  s ilv e r  n it ra te  =  0-0098 g  
N a C N .  F o r  h ig h -z in c  baths, i t  is  be tte r to  ta ke  a
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5-m l sam ple, a d d in g  15 m l o f w ater, 10 m l of p o ta s ­
s iu m  iod id e  so ln . a n d  5 g  o f so d iu m  h yd ro x id e . 
T h e  fin a l vo l. a t  the  end  o f the  t it ra t io n  sh ou ld  be 
a p p ro x .  100 m l. C o p p e r — A d d  5 m l o f  conc. n it r ic  
a c id  to  a  10-m l sam ple, a n d  e vapo ra te  to  low  vo lu m e  
to  rem ove  h y d ro g e n  cya n id e  a n d  excess n it r ic  acid. 
I f  a n y  ppt. is p re sen t a t  th is  sta ge  (if fe rrocyan ide  
i s  p resent), a d d  5 m l o f conc. su lp h u r ic  ac id  a n d  
e vap o ra te  u n t i l  w h ite  fum es appear. D e te rm in e  
co p p e r io d im e tr ic a lly  in  th e  u su a l m anner. Z i n c —  
T h e  m e thod  depends o n  th e  rea ct ion  between 
p o ta s s iu m  fe rricyan ide , a  z in c  sa lt  a n d  p o ta ss iu m  
iodide, w h ich , in  a  soln. s l ig h t ly  acid ified  w ith  
su lp h u r ic  acid, y ie ld s  iod ine  in  p ro p o rt io n  to  the  
z in c  p re sen t (cf. a lso  R .  L a n g ,  Z .  a n a l .  C h e t n . ,  1929, 
79, 161). T o  a  20 -m l sam p le  (5 m l if  a  h igh -z in c  
ba th ) a d d  30  m l of w a te r a n d  10 m l of dil. (1 : 3) 
s u lp h u r ic  acid. T h is  pp ts. the  b u lk  o f the  copper 
a s  cu p ro u s  cyan ide . D ilu t e  to  100 m l a n d  filter 
th ro u g h  a  d r y  filter-paper. B o i l  a  50 -m l a liq u o t 
p o rt io n  o f the  filtrate  w ith  2 m l o f conc. n it r ic  ac id  
fo r  5 m in . to  rem ove  h y d ro c y a n ic  acid, cool, 
neu tra lise  w ith  so d iu m  ca rb ona te  soln., rend e r ju st  
a c id  to  m e th y l red in d ic a to r  -with dil. (1 : 3) su l­
p h u r ic  acid, a n d  a d d  e x a c t ly  5 d ro p s  in  excess. A d d  
10 m l o f 1 0 %  p o ta ss iu m  iod ide  soln. a n d  5 m l of 
1 %  s ta rch  soln. a n d  d isch a rge  a n y  b lue  co lo u r w ith  
t h e  m in . n u m b e r  o f d ro p s  of 27/10 so d iu m  th io -  
su lpha te . T h is  p repa re s the  soln. fo r  the  z inc 
d e te rm ina tion . A d d  10 m l o f 5 %  p o ta s s iu m  fe rri­
c ya n id e  soln. a n d  t itra te  w ith  27/10 so d iu m  th io - 
su lpha te , w ith  stirrin g , to  a  green ish -ye llow  e n d ­
po in t. 1 m l o f 27/10 th io su lp h a te  == 0  00995  g  of 
z inc. I f  the  e n d -p o in t  is  w hite, it  in d ica te s  a 
d e fic ie n cy  of fe rricyan ide , a n d  a  few  m ore  m l m u s t  
be ad ded  a n d  the  t it ra t io n  com pleted. I f  ferro- 
c y a n id e  is  p re sen t in  the  o rig in a l soln., d e stru c t ion  
o f a ll c ya n id e  a n d  se p a ra t ion  of ir o n  is  required. 
p H  V a l u e — F o r  co lo rim e tric  te s t in g  in  the  u su a l 
range, p H  9 -5-11-5, A liz a r in e  Y e llo w  G G  is  u sed  
w ith  p e rm a n e n t  co lo u r s ta n d a rd  so ln s  ( A n a l y s t ,  
1943, 68, 244). F o r  a  h ig h e r  range, p H  11-2-12-8, 
T ro p ae o lin  O  is  used. A d d  0-5 m l o f the  com ­
m erc ia l in d ica to r  soln. to  5 m l o f the  sam p le  in  a  
p H  tu b e  and, afte r m ix in g ,  m a tch  in  d a y lig h t  
a g a in s t  a rtific ia l co lo u r s ta n d a rd  so ln s. con ta ined  
in  s im ila r  tubes. T h e  s u p p ly  o f in d ica to r  so lu t io n  
used  sh o u ld  be first  checked  b y  te st  in  a  buffer soln. 
t o  determ ine  the  q u a n t it y  to  be added  to  the  test 
so ln . to  y ie ld  the  correct d e p th  o f co lo u r  o f the  
a p p ro p ria te  buffer stand a rd . T h e  co m po s it ion  of 
the solns. is  a s  fo llow s:—

A rt if ic ia l s ta n d a rd s  B u ffe rs

20 m l of F e C l36 H jO  soln. N a j
(58-5 g/litre) m ixed h p o 4 N a O H

w ith  the  q u a n t it y  of 1 2 H jO

p H

7 %  C o S 0 47 H 20  soln. g  per g p e r
a s  be low litre litre

11-2 3 0 m l 107-5. 6-2
11-4 3-95 „ 7-6
11-6 6-05 „ 9-6
11-8 8-6 „ 10-8
12-0 10-05 „ 11-6
12-2 13-1 „ f) 12-8
12-4 15-8 „ 14-0
12-6 17-3 „ 15-6
12-8 19-0 „ ,, 18-2

A m m o n i a — A c id if y  a  25 -m l sam p le  w ith acetic  ac id
a n d  d ilu te  to  a b o u t  100 m l. A d d  1 0 %  s ilv e r  n it ra te  
soln., w ith  st irr in g , u n t il n o  fu rth e r ppt. is  form ed, to  
pp t. a ll cyan ide . F ilte r  off the  pp t. a n d  d is t il off the  
a m m o n ia  from  the  filtrate  w ith  so d iu m  h y d ro x id e  in

the  u su a l m an n e r  fo r  the  d e te rm ina tion  of am m onia. 
T h e  p r io r  re m o va l o f cya n ide  w ith  s ilv e r  n itra te  
a v o id s  a n y  d a n ge r  of p ro d u c t io n  o f a m m o n ia  b y  
h y d ro ly s is  o f cya n id e  in  the  course  o f the  deter­
m ina t ion . S. G. C.

E le c t r o ly t ic  D e t e r m in a t i o n  o f  C o p p e r  in  
C a s t  I r o n  a n d  S te e l.  W .  S .  L e v in e  a n d  H . 
S e a m a n  { I n d .  E n g .  C h e m . ,  A n a l .  E d . ,  1944, 16, 
8 0 -8 2 )— D is so lv e  5  g  (or less fo r  cop pe r contents 
h ig h e r  th a n  0 - 5 % )  in  92 m l of w ate r a n d  8 m l of 
s t ro n g  su lp h u r ic  a c id  in  a  ta ll 200 -m l covered 
beaker, h e a t in g  u n t il d isso lved . W a s h  d o w n  the 
sides o f the  beaker, b o il a fte r a d d in g  5 m l of 1 2 -5 %  
ferric  su lp h a te  soln. in  6 %  su lp h u r ic  ac id  o r 15 drops 
of n it r ic  a c id  to  d isso lve  the  copper. W h e n  th is 
is  done  the  soln. sh o u ld  s t il l c o n ta in  som e  ferric 
iro n  (th io cyanate  sp o t  test). F ilte r  if  necessary, 
d ilu te  to  150 m l a n d  e lectro lyse  a t  15°-18° C. w ith  
0 T  am p. a n d  2-2 vo lt. T h e  a p p a ra tu s  described 
com prise s a  p la t in u m  gauze  cathode, a  p la t inum  
w ire  anode  enclosed in  a n  a lu n d u m  th im b le  con­
ta in in g  4 %  su lp h u r ic  acid, a n d  a  tu b e  fo r  bu b b lin g  
a ir  th ro u g h  the  soln. C o n t in u e  th e  electrolysis 
fo r  c a .  45  m in., test a  d ro p  o f e lectro lyte  o n  a  spot 
p la te  b y  s t ir r in g - in  3 d ro p s  o f s t ro n g  n it r ic  acid 
u n t il the  b la c k  co lou r d isappears, th e n  2 d rop s of 
s t ro n g  p h o sp h o r ic  ac id  a n d  2 d ro p s  o f 0 - 2 %  sod ium  
d ie th y ld ith io c a rb a m a te  soln. A  y e llow  colour 
ind ica te s copper. S tee ls c o n ta in in g  m o re  than
0 - 2 %  o f M o  g iv e  h ig h  re su lts  b y  dep o sit ion  of an 
o x id e  o f m o lyb d e n u m . T h e  dep o sit  m u s t  be d is­
so lve d  in  n it r ic  a c id  a n d  the  cop per determ ined 
co lo rim etrica lly . T h is,  app lies a lso  to  tu n gste n  and 
h ig h  c h ro m iu m  steels. W .  R .  S.

D e t e r m in a t i o n  o f  S m a l l  A m o u n t s  o f  M o l y b ­
d e n u m  i n  P l a n t s  a n d  S o i l s .  M .  L .  N i c h o l s  a n d  
L .  H .  R o g e r s  ( I n d .  E n g .  C h e m . ,  A n a l .  E d . ,  1944, 
16, 137 -14 0 )— T h e  p a p e r g iv e s  a  deta iled descrip ­
t io n  o f spectrograph ic, co lorim etric, a n d  polaro- 
g ra p h ic  m ethods. T h e  co lo rim etric  procedure 
(ether e x trac tio n  o f th e  soln. treated  w ith  th io ­
c ya n a te  a n d  s ta n n o u s  ch loride) is  preferred if at 
least 1 g  of so il o r  10 g  of a ir-d ried  p la n t  m ate ria l is 
a va ilab le ; o the rw ise  the  spe c tro g rap h ic  m ethod  is 
preferable. T h e  po la ro g ra p h ic  process h a s no 
a d va n ta g e s  o ve r  th e  o th e r  two. W .  R .  S.

S e p a r a t io n  o f  M a n g a n e s e  f r o m  o t h e r  M e t a ls  
b y  P y r id in e .  J .  I.  W a t t e r s  a n d  I .  M .  K o lt h o f f
( I n d .  E n g .  C h e m . ,  A n a l .  E d . ,  1944, 16, 187- 189)— A  
la rge  q u a n t it y  of iron , a n d  even  sm a ll quan tit ie s  of 
ch rom ium , v a n a d iu m , a n d  cerium , interfere  in  the 
a u th o rs ’ p o la ro g ra p h ic  de te rm in a t io n  ( A n a ly s t ,  
1943, 68, 194). T h e se  e lem ents m a y  be elim inated 
b y  pp tn . w ith  p y rid in e . O st ro u m o w  ( A n a ly s t ,  
1936, 61, 723), b y  b o il in g  th e  soln., secured quanti­
ta t iv e  p p tn . o f ch ro m ic  io n  w ith o u t  a d d in g  iron, 
b u t  L in g a n e  a n d  K e r l in g e r  ( A n a l y s t ,  1941,66, 259), 
w o rk in g  in  co ld  soln. found  th a t  the  rem ova l of 
c h ro m iu m  b y  m ean s o f p y r id in e  in  stee l ana lysis 
is  due  to  co -pp tn . w ith  the  iron . I n  the  procedure 
g iv e n  below, fe rric  ir o n  in d u ce s  q u a n tita t iv e  pptn. 
of n o t  m ore  t h a n  the  fo llo w in g  re la t ive  am ounts, 
co rre sp o n d in g  to  percentages in  the  respective 
fe rro -a llo ys: 3 4 %  C r™ ,  1 8 %  W ,  3 3 %  Ce1),
2 0 %  Ce111. C h ro m a te  m u s t  be  reduced to  ch rom ic  
sa lt;  v a n a d y l io n  is  com p le te ly  pp td . b y  pyrid ine  
in  presence of fe rr ic  iro n ;  m a n g a n o u s  a n d  ferrous 
io n s  are  n o t  pp td . T re a t  the  soln. w ith  5 m l of 
n it r ic  a c id  (1 : 3) a n d  1 m l o f 2 0 %  so d iu m  b isu lph ite  
soln. to  reduce  chrom ate, b o il to  expel^ su lphu r 
d io x id e  a n d  re -ox id ise  fe rrou s salt. Neutra lise
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w ith  am m on ia , t ran sfe r  to  a  100 -m l g rad u a te d  
flask, ad d  I  m l o f su lp h u r ic  ac id  (1 : 1) a n d  d ilu te  to 
ca. 80 m l. S w ir l a n d  s lo w ly  ad d  15 m l o f p y r id in e  
soln. (1 : 2). D ilu t e  to  100 m l, m ix  well, filter 
th ro u gh  d r y  paper, tran sfe r  50  m l to  a  100 -m l fla sk  
and  de te rm ine  m anga ne se  p o la rograp h ica lly .

W .  R .  S.

D e t e r m in a t i o n  o f  S o d i u m  i n  P o t a s s i u m  
H y d r o x id e .  D .  W i l l i a m s  a n d  G .  S .  H a in e s  
( I n d .  E n g .  Client., A n a l .  E d . ,  1944, 16, 157 -16 1 )—  
D isso lv e  1 g  in  10 m l o f w a te r in  a  ta ll 1 8 0 -m l 
beaker, a d d  a  d ro p  o f p h e n o lp h th a le in  soln., 
neutra lise  w ith  7 0 %  pe rch lo ric  ac id  d ro p  b y  .drop 
and  a d d  1-0 m l in  excess. C a u t io u s ly  evapo ra te  
on  a  h o t  p late  u n t il dense  w h ite  fum es appear, an d  
keep fu m in g  fo r  J  m in . W h e n  the  ppt. is  co ld  
extract it  fo u r t im es  w ith  5 -m l po rt io n s  o f iso - 
p ropano l ( C a u t i o n :  d o  n o t  ad d  the  a lcoho l to  the  
hot a ssay ) ad ded  from  a  sm a ll fine -tipped  w a sh - 
bottle, s t ir r in g  w e ll a n d  b re a k in g  u p  a n y  lum ps, 
and  d ecan tin g  each t im e  th ro u g h  a  G o oc h  crucib le  
co n ta in in g  a  d isc  o f W h a tm a n  N o . 40  paper. 
T ran sfe r  the  ppt. to  the  cruc ib le  w ith  the  la st  
portion, w a sh  the  beake r a n d  then  th e  crucib le  
once w ith  isop ropano l, tran sfe r  the  filtrate  to  
a  d r y  180 -m l beake r a n d  r in se  w ith  a  m in im u m  
of the  alcohol. T o  the  soln., m e a su r in g  c a .  25 ml, 
s lo w ly  ad d  10 m l o f reagent w ith  sw ir lin g  (160 g  
of u ra n y l acetate d ih yd ra te , 180 g  o f m a gn e s iu m  
acetate te trahydrate , a n d  45  g  o f g lac ia l acetic 
acid; d isso lv e  in  7 50  m l o f w ate r a t  75° C., cool, 
d ilute  to  1000 m l, a n d  filter). S w ir l fo r  20 sec., 
set a side  fo r  10 m in., filter th ro u g h  a  ta red  G o och  
crucib le  fitted  a s  above, t ran sfe r  the  pp t. a n d  w a sh  
it  w ith  4  o r  5 p o rt io n s  o f isop ro p a n o l (no t m o re  th a n  
25 m l in  all). D r y  fo r  5 m in . a t  105°-110° C., coo l 
and  w eigh. F a c to r  fo r  N a O H :  0-0261. D iv id e  
the re su lt  b y  0-94 (co rrection  fa c to r  fo r  re co ve ry  
loss). W .  R .  S.

E l im in a t i o n  o f  N i t r a t e  I m p u r i t y  f r o m  H y d r o ­
g e n  P e r o x id e .  E .  C .  C a n t in o  ( I n d .  E n g .  C h e m . ,  
A n a l .  E d . ,  1944, 16, 181 -18 2 )— A n  a p p a ra tu s  is  
described a n d  ske tch e d  in  w h ic h  3 0 %  h yd ro g e n  
peroxide  is  pa ssed  t h ro u g h  a  w ater-coo led  co lu m n  
of a lte rn a tin g  la ye rs  of a c tiva te d  ca rb on  (C o lu m b ia  
brand, typ e  F ,  size  20/48), g la s s  beads, g la s s  wool, 
and  perfo rated  p o rce la in  discs. T h e  co lu m n  is  
m ounted  on  a  rece iver to  w h ic h  su c t io n  is  applied. 
A  q u a n t it y  o f 35  g  o f ca rb on  w a s  fo u n d  su ffic ient 
to  p u r i f y  o ve r  500  m l o f h y d ro g e n  pe rox ide ; the  
purified reagent con ta ined  2 7 - 2 9 %  o f H 20 2 a n d  less 
than  10 p.p.m . o f n itrate. T h e  th ic k n e ss  o f the 
carbon  la ye rs  a n d  the  d istance  betw een th em  are 
im po rta n t  in  p re v e n t in g  u n d u e  h e a t in g  an d  
decom position. W .  R .  S.

M i c r o c h e m i c a l
P o t a s s i u m  E t h y l  X a n t h a t e  a s  A n a l y t i c a l  

R e a g e n t .  S e p a r a t io n  o f  C o p p e r  f r o m  N ic k e l .  
P .  W e n g e r ,  Z .  B e s s o  a n d  R .  D u c k e r t  (Helv. 
C h i m .  A c t a ,  1944, 27 , 2 9 1 -2 9 3 )— E x p e r im e n ta l 
separation  a n d  g ra v im e tr ic  m ic ro -d e te rm in a t ion  of 
copper a n d  n icke l h a ve  been  ach ie ved  b y  p p tng . 

, the copper a s  x a n th a te  f ro m  s lig h t ly  am m o n ia c a l 
solns. N ic k e l rem a in s  in  the  filtra te  a n d  is  deter­
m ined b y  pp tn . w it h  d im e th y lg ly o x im e .  M e t h o d —  
T o  2 m l o f soln. c o n ta in in g  a b o u t  2 m g  each  of 
copper a n d  n icke l a s  su lp h a te s  a d d  1 m l o f w ate r 
and 6 d ro p s  o f  conc. a m m o n ia  soln. S t i r  b r isk ly ,  
add all a t  once  1-5 m l o f a  fre sh  2 %  aq ueou s soln.

o f p o ta ss iu m  e th y l x a n th a te  a n d  s t ir  u n t il the  ppt. 
flocculates. I f  it  is  n o t  a  p u re  go ld en  ye llow  in  
co lou r ad d  a  litt le  m o re  am m on ia . L e a v e  fo r  
15 m in., filter o n  a  filte r-st ic k  a n d  w a sh  w ith  1 %  
a m m o n ia  soln. D is s o lv e  the  ppt. in  a  little  conc. 
n it r ic  a c id  a n d  evapo ra te  to  d ryness. A d d  water, 
evapo ra te  aga in , d isso lve  the  residue  in  1 -2  m l o f  
w a te r a n d  filte r the  soln. A d d  so d iu m  acetate 
soln. to  a d ju st  the  p H  to  betw een 5 a n d  6, ad d
1-2 m l o f 1 %  a lcoho lic  sa lic y la ld o x im e  soln., s t i r  
an d  leave  f o r . 20  m in . F il te r  th ro u g h  a  w e ighed  
filter-tube a n d  g iv e  seve ra l w ashe s a lte rn a te ly  w ith  
w ater a n d  alcohol. D r y  a t  105° C. a n d  rew e igh  
(Cu  fac to r  =  0-1893). N ic k e l is  de te rm ined  s im p ly  
b y  a d d in g  1-5 m l o f 1 %  a lcoho lic  d im e th y lg ly o x im e  
soln. to  the  filtrate  from  the  cop pe r xan thate , 
w a rm in g  to  70° C. a n d  c o n t in u in g  as u sua l. A  g la s s  
G o och  m icro -c ruc ib le  is  pre fe rred  to  the  P re g l 
filte r-tube  fo r  h a n d lin g  the  n icke l pp t. L .  A .  D .

M ic r o s c o p i c a l  Id e n t i f ic a t io n  o f  S o d i u m  a n d  
P o t a s s i u m  b y  m e a n s  o f  t h e i r  C r y s t a l l i n e  
P ic r o lo n a t e s .  W .  V .  E i s e n b e r g  a n d  G .  L .  
K e e n a n  (/. A s s o c .  O f f .  A g r .  C h e m . ,  1944, 27, 
177 -17 9 )— T h e  reagent con s ists  o f a  0 - 5 %  soln. o f  
p ic ro lo n ic  a c id  in  5 0 %  alcohol, a n d  a  d ro p  is  app lied  
d ire c t ly  to  the  m ate ria l o r  to  a  d ro p  o f  test soln. 
on  a  m icro scope  slide  a n d  g e n t ly  w arm ed. S m a ll 
m asse s o r  c ircu la r  a ggrega te s o f ye llow  ro d s  and  
needles q u ic k ly  form . W it h  so lid  m ate ria l the  
needles ap p ea r to  em erge d ire c t ly  from  the  fra g ­
m e n t; -with so lns. the  needles m a y  ap pear a t  the  
edge o f the  d rop, a n d  i t  is  nece ssa ry  to  s t ir  w h ile  
w a rm in g  to  in d u ce  c ry s ta llisa t io n  th ro u g h o u t  th e  
d rop. T h e  m ate ria l fo rm ed  o n  the  slide  is  a llow ed 
to  d r y  a t  roo m  tem p, a n d  the  ye llow  c ry sta llin e  
ppt. is  tran sfe rred  to  a n o th e r  slide  fo r e xa m in a t io n  
w ith  the  p o la r is in g  m icro scope  a n d  fo r  e xa m in a t io n  
o f it s  re frac tive  p rope rtie s  b y  the  im m e rs io n  m ethod. 
W it h  so d iu m  co m p o u n d s  th e  sm a ll rod s  a n d  needles 
are d is t in c t ly  d o u b ly  re fra c tin g  w ith  pa ra lle l 
e x t in c t ion  a n d  n e ga t ive  e longa tion  w hen  exam ined  
w ith  crossed  n ico ls  (plane po la rised  ligh t). T h e  
c o m m o n ly  o ccu rr in g  re fractive  in d e x  (n a  =  1-616) 
is  sh o w n  w hen  the  rod s  a n d  needles are  oriented 
w ith  the ir lo n g  d im e n s io n  pa ra lle l to  th e  v ib ra t io n  
p lane  o f  the  low e r n icol. T h e  m ax. re frac tive  
in d e x  (My) is  greater t h a n  th a t  o f m e thy lene  iod ide  
(1-734) a n d  is  sh o w n  crossw ise  o n  the  c rysta ls. 
T w e n t y  so d iu m  sa lts  an sw ered  to  the  te st  w ith o u t  
difficu lty. P o ta s s iu m  salts, b y  the  sam e  procedure, 
y ie ld  a  c ry sta llin e  ppt. sca rce ly  d is t in gu ish a b le  b y  
appearance  from  the  so d iu m  co m p o u n d  b u t  re a d ily  
d ifferentiated  b y  it s  re frac tion  a n d  po la risa tion . 
I t  e x h ib its  in c lin e d  e x t in c t io n  -with nega tive  
e longation, a n d  « a  (1-505) is  m u c h  low e r th a n  the  
co rre sp o n d in g  in d e x  o f the  so d iu m  salt. A n  in te r­
m edia te  in d e x  ( n L —  1-519) is  sh o w n  freq u e n tly  
a n d  My, a s  fo r  the  so d iu m  salt, is  h ig h e r  th a n  th a t  
o f m ethy lene  iodide. T w e n ty -tw o  p o ta ss iu m  sa lts  
answ-ered to  the  te st  w ith o u t  d ifficu lty. T h e  
c ry sta ls  fo rm  re a d ily  w ith  28p g  o f so d iu m  io n  or 
38 ftg  o f p o ta ss iu m  ion. C a lc ium , ba rium , stron t ium , 
am m on ium , lith ium , lead, cop pe r a n d  m a gn e s iu m  
id n s interfere  a n d  m u s t  be rem oved. C a lc iu m  an d  
lith iu m  fo rm  v e r y  fine w a v y  trich ites, b a r iu m  a  
ye llow  a m o rp h o u s  ppt., lead  a  floccu lent m a ss  of 
m in u te  needles, a n d  m a gn e s iu m  com p a ct c ircu la r  
m asse s o f m in u te  needles, a ll u n su ita b le  fo r op tica l 
s tu d y . A m m o n iu m  a n d  s tro n t iu m  y ie ld  c ry sta s l 
d iffe ring  in  h a b it  a n d  o p t ica l p rope rtie s  fro m  those  
of so d iu m  a n d  p o ta ssiu m . C o p p e r  y ie ld s  c ry s ta ls  
som e w h a t  s im ila r  to  th o se  of so d iu m  a n d  p o ta ss iu m  
b u t  w ith  d iffe rent optica l p roperties. T h e  test is
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m o st  effective w h e n  ap p lied  to  d r y  p h y s ic a l m ix ­
tures, e.g., in  food  a n d  d ru g  p roducts, w here  the  
u n k n o w n  m ate ria l m a y  be iso la ted  as m in u te  
fra gm e n ts  u n d e r  a  low -pow e r m icroscope. A .  O. J.

P hy s i c a l  M e t h o d s ,  A p p a r a t u s ,  etc.
U s e  o f  B r i q u e t s  f o r  th e  S p e c t r o g r a p h ic  

A n a l y s i s  o f  S te e l.  R .  E .  N u s b a u m ,  D .  L  F r y  
a n d  J .  W .  H a c k e t t  ( J .  O p t .  S o c .  A m e r . ,  1944, 34 , 
3 3 -4 0 )— B riq u e ts,  c a .  J  in. d iam . a n d  J  in. long, 
a re  fo rm ed  from  particles, sm a lle r  th a n  150-m esh, 
o b ta in e d  a s g r in d in g s  from  a  su ita b le  p o rt io n  of 
the  steel sam ple. G r in d in g  w heel pa rt ic le s  are 
separated  from  the  m eta l g r in d in g s  b y  e ither a 
m agn e t ic  o r  e lectrostatic  separator. T w o  %  of 
h ig h  p u r it y  ca rb on  is  th o ro u g h ly  m ix e d  w ith  the  
sam p le s  before p re ss in g  in to  b r iq u e ts  w ith  a  pressure  
o f. o ve r  100,000 lbs./sq. in. T h e  a d va n ta g e s  of 
the  m e th od  are: (1) B r iq u e ts  ca n  be p repa red  from  
o r ig in a l sam p le s  of a lm o st  a n y  shape  o r  size  an d  
those  n o t  e a s ily  m ach ined ; (2) se grega tion  errors 
a re  m in im ise d ; (3) s ta n d a rd  sam p le s can  be co n ­
ve n ie n tly  p repa red  b y  the  sam e  m ethod, e.g., b y  
m ix in g  g r in d in g s  o f tw o  o r  m ore  steels of k n o w n  
com position . T h e  a c cu ra cy  o f the  m e th o d  com ­
pa re s v e ry  fa v o u ra b ly  w ith  th a t  fo r c a st  p in s  o r  
rods. A p p lic a t io n s  to  the  d e te rm ina tion  o f m a n ­
ganese, s ilicon, c h ro m iu m  a n d  m o ly b d e n u m  are 
described. B .  S. C.

S p e c t r o c h e m ic a l  A n a l y s i s  o f  M e t a l s  w i t h  th e  
M u l t i s o u r c e  U n it .  M .  F .  H a s l e r  a n d  J .  W .  
K e m p  ( J .  O p t .  S o c .  A m e r . ,  1944, 34 , 2 1 -3 2 )—  
W i t h  a n  A .R .L . -D ie te r t  contro lled  m u lt isou rce  
(H a s le r  a n d  D ie te rt, J .  O p t .  S o c .  A m e r . ,  1943, 33, 
218) it  is  po ssib le  to  o b ta in  spectra  rep re sen tin g  an  
a lm o st  c d n t in u o u s  g ra d a t io n  from  a rc-like  to  sp a rk ­
like. I n  a d d it io n  to  the  tw o  extrem e sets of con ­
d it ions, th is  u n it  ca n  be ad ju sted  to  g iv e  a  w ide  
v a r ie t y  o f in te rm ed ia te  sources. T h is  m a k e s  it  
po ssib le  to  effect a  rea sonab le  com prom ise  betw een 
se n s it iv ity  a n d  p rec is ion  in  the  so lu t io n  of a n y  g iv e n  
p rob lem , a n d  a lso  to  so lve  d ifficu lt  p ro b le m s a r is in g  
fro m  the  effect o f one  e lem ent o n  another, d iffer­
ences in  m e ta llu rg ica l h is to ry  o f sam ples, etc. 
D e ta ils  are  g iv e n  o f an a ly se s  w ith  the  m u lt isou rce  
o f v a r io u s  a llo y s  o f iron, a lu m in iu m , m a gn e s iu m  
an d  zinc. I n  each  in sta n ce  p ra c t ic a l w o rk in g  
co n d it io n s  are fo u n d  w h ich , in  general, rep resent 
im p ro ve m e n ts  o ve r  those  ob ta ined  w ith  co n ­
v e n tio n a l a rcs  o r  spa rks. B .  S. C.

A p p l i c a t i o n  o f  M u l t i p l i e r  P h o t o - t u b e s  to  
Q u a n t i t a t iv e  S p e c t r o c h e m ic a l  .A n a ly s is .  E .  A .  
B o e t t n e r  a n d  G .  P .  B r e w in g t o n  (/. O p t .  S o c .  
A m e r . ,  1944, 34 , 6 -1 1 )— T h e  p h o to g ra p h ic  p la te  
in  a  sp e c tro g rap h  can  be rep laced  b y  tw o  e lectron  
m u lt ip lie r  tubes, th e  first  re ce iv in g  the  e n e rg y  from  
a  su ita b le  sp e c tru m  lin e  of the  co n stitu e n t  to  be 
determ ined, w h ils t  the  second  receives th a t  from  a  
su ita b le  in te rn a l s ta n d a rd  co m p a riso n  line. I n  
the  m o st  p ro m is in g  m e thod  o f operation , the  
v o lta ge  ap p lied  to  the  first tube  is  k e p t  constant, 
w h ils t  th a t  o n  the  second  tu b e  is  ad ju sted  to  o b ta in  
ba lance  in  the  b r id ge  c ircu it  in  w h ic h  th e  tw o  tube s 
are  connected. T h e  p lo t  o f the  log. concn. o f the  
im p u r it y  a g a in s t  th e  difference of vo lta ge  ap p lied  
to  the  tw o  tube s is  th e n  a  s t ra ig h t  line. T h e  
m e thod  h a s  been ap p lied  to  th e  d e te rm in a tion  o f 
ca lc ium , a lu m in iu m  a n d  s ilico n  in  2 5 %  so d iu m  
h y d ro x id e  soln., u s in g  the  A .C .  arc, a n d  to  the  deter­
m in a t io n  o f a lu m in iu m  a n d  z in c  in  m a gn e s iu m

alloys, u s in g  th e  sp a rk . T h is  p re lim in a ry  in v e st i­
g a t io n  sh o w s  th a t  th e  m e thod  ca n  equa l the 
a c cu racy  a n d  se n s it iv it y  po ssib le  w ith  a  p h o to ­
g ra p h ic  plate. S o m e  in d ic a t io n  h a s  been obtam ed 
that, w ith  su ita b le  lig h t  sources, a  m e th o d  cou ld  be 
d ev ised  in  w h ic h  im p u r it y  concn. cou ld  be read 
d ire c t ly  from  th e  ga lvan o m ete r rea d in g s  re su lt in g  
from  u n b a lan ce  o f the  bridge. B .  S. C.

S p e c t r o g r a p h ic  D e t e r m in a t i o n  o f  T r a c e s  o f 
S o d i u m  i n  P u r e  A l u m i n i u m .  F .  R o h n e r
( H e l v .  C h i m .  A c t a ,  1944, 27, 2 6 8 -2 7 3 )— A lu m in iu m  
rod s, 4-5 m m  diam ., are used  a s  electrodes, exc ita ­
t io n  b e in g  b y  the  P fe ilst icke r  in te rrup ted  arc 
techn ique. W it h  a cu rren t o f 2 am p. a n d  in t e r ru p t  
t io n  o f 100 t im es  a  second, i t  is  po ssib le  to  determ ine 
th e  so d iu m  co n te n t  d o w n  to  0 -0 0 0 5 % .  F o r  
ca lib ra t io n  g ra v im e tr ic a lly  an a ly se d  s ta n d a rd s  are 
u sed ; a re la t ion  ca n  be ob ta ined  betw een the 
so d iu m  concn. a n d  the  difference in  d e n s ity  o f the 
so d iu m  line  5889-95a  a n d  the  " A l O ” b a n d  head 
4842-2a. A n  a c cu ra c y  o f ± 1 2 %  o f the  am ou n t 
o f so d iu m  p re sen t is  c laim ed. [N o t e — “ A l O ” is  a 
spectro scop ic  te rm  used  to  ind ica te  the  un stab le  
"m o le c u le ” w h ic h  e x is ts  m o m e n ta r ily  in  the  electric 
d isch a rge  an d  g ive s rise  to  the  spectra l em ission  
b a n d  u sed  fo r the in te n s it y  e stim ation .— A b ­
s t r a c t o r . ]  B .  S. C.

P o l a r o g r a p h i c  D e t e r m in a t i o n  o f  C o p p e r ,  
L e a d  a n d  C a d m i u m  i n  H i g h - p u r i t y  Z i n c  A J lo y s .  
R .  C .  H a w k i n g s  a n d  H .  G . T h o d e  ( I n d .  E n g .  C h e m . ,  
A n a l .  E d . ,  1944, 16, 7 1 -7 4 )— A  s t u d y  h a s  been 
m ad e  o f the  po la ro g ra p h ic  m e th od  o f d e te rm in ing  
traces o f e lem ents (dow n  to  1 . x  1 (H  % )  in  zinc- 
ba se  d ie  ca st in g  a llo ys. T ra c e s  o f lead, cadm ium  
a n d  t in  cause  in te rg ra n u la r  co rro s ion  w h ic h  results 
in  w e aken in g  o f the  a lloy. F o r  th e  d ire c t  po la ro ­
g ra p h ic  d e te rm in a tion  o f copper, c a d m iu m  and 
lead in  these  a lloys, d isso lv e  the  s a m p le 'in  h y d ro ­
ch lo r ic  a n d  n it r ic  acids, e vapo ra te  the  soln. nearly  
to  d ryne ss, d isso lve  the  re s idue  in  dil. h yd roch lo r ic  
acid, trea t w ith  h y d ro x y la m in e  h y d ro c h lo r id e  soln. 
a n d  m a ke  u p  to  vo lum e. E le c t ro ly se  t h is  soln. 
c a th o d ic a lly  o ve r  a  ran ge  o f app rox . - 0 - 8  v o lt  to 
o b ta in  w a ve s  fo r copper, lead  a n d  cadm ium . 
U s in g  a n  8 g  sam p le s in  50  m l o f soln., these elem ents 
ca n  be determ ined  w ith  a  p rec is ion  o f ± 1 x 1 0 “* %  
o f the  sam p le  w eight. N a t io n a l B u re a u  o f S ta n ­
d a rd s  z inc  sam p le s th u s  an a ly sed  h a ve  g iv e n  results 
a g ree ing  w e ll w ith  the  certificate va lues. Sam p les 
o f h ig h -p u r it y  z in c  a n d  z inc  a llo y s  h a ve  been 
a n a ly se d  w ith o u t  d ifficu lty. T h e  po ssib le  in te r­
ference o f  the  fo llo w in g  e lem ents h a s  been con­
s ide red : N i,  Co, M n ,  A g ,  A s, H g ,  T l,  B i,  Sb, A l,  Fe, 
Ge, G a, In ,  M g  a n d  Sn .  T h e  re su lt s  ind icate  that 
traces o f copper, c a d m iu m  a n d  lead  ca n  be deter­
m ined  p o la ro g ra p h ic a lly  w ith  h ig h  p rec is ion  and 
accuracy.

A p p a r a t u s  f o r  M e a s u r i n g  G a s  T r a n s m i s s i o n  
t h r o u g h  S h e e t s  a n d  F i l m s .  H .  R .  T o d d  ( P a p e r  
T r a d e  J . ,  1944, 118, 9 th  M a r., T j I . P . P . I .  Sect., 
84—87)— I n  e x is t in g  m e th o d s  ga s  is  caused  to  pass 
t h ro u g h  a  sp ec im en  b y  a p p ly in g  a tm . p ressure  on 
one  side  a n d  a  v a c u u m  o n  the  other, a n d  th e  rate  of 
p e rm e a b il ity  is  in d ica te d  m anom etr ica lly . I t  is 
n o w  p o in te d  o u t  th a t  if  th e  vo l. o f  ga s  tran sm itted  
is  m easu red  d ire c t ly  b y  the  m o ve m e n t  o f a  co lum n  
o f su ita b le  liq u id  (e.g., m e rc u ry  o r  water, accord ing  
a s  .the te st  is  m ad e  u n d e r  d r y  o r  h u m id  cond itions, 
re spective ly ) th ro u g h  a  h o r izo n ta l c a p il la ry  tube  of 
k n o w n  cro ss-se c tiona l area, a n d  if  the  vol. o f the 
ga s  o n  th e  m e a su r in g  s id e  is  a s  sm a ll a s  possible, 
th e  se n s it iv it y  o f the  a p p a ra tu s  m a y  be increased
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considerab ly. I n  the  a p p a ra tu s  de scribed  the  118, 9 th  M a r., T . A . P . P . I .  Sect.,  81)— I n  test ing
cham bers o n  the  2  s ides of the  sam p le  h a v e  vols. o f p a p e r  fo r  food  p a c k a g in g  fo r  resistance  to  w ate r
500 a n d  10 m l, a n d  are m a in ta in e d  i n  v a c u o  a n d  a t  v a p o u r  i t  is  im p o r ta n t  to  ta ke  the  effects o f creasing
atm. pressure, respective ly, so  as to  en su re  a  in to  account, a n d  the  fo llo w in g  sta n d a rd  m ethod
differential p re ssu re  o f 635 m m  o f  m e rcu ry . G a s -  (T . A  . P . P . I .  T 4 65 , sm -44) is  sugge sted  fo r  e n su r in g
tigh t  seals betw een the  ch a m b e rs  a n d  th e  spec im en  th a t  a  s ta n d a rd  t y p e  o f crease is  m ade. C u t  a
are en su red  b y  ru b b e r  gaskets, cem ented  into, a n d  square  spec im en  (area, 60  to  133 cm 1), a n d  co n d it io n
p a rt ly  p ro je c tin g  from , g roove s c u t  in  th e  face o f  i t  in  the  u su a l w ay. M a k e  a  series o f creases a lon g
each flange. T h e  g la ss  c a p il la ry  m e a su r in g  tube  s t ra ig h t  lin e s pa ra lle l to  one  edge a t  0-75in. in te rva ls,
(length, 31 in .; in te rna l d iam ., 1-8 m m ) is  g ra d u a te d  fo ld in g  each  face o f the  p a p e r  a lte rnate ly , so  a s  to
w ith  a  m m -scale, so  th a t  it  c a n  be read  to  w ith in  p rod uce  a  cam era  be llow s effect; u n fo ld  each  crease
0-6 m m . F o r  a  24-hr. te st-p e riod  th e  s e n s it iv it y  before m a k in g  the  next. R e p e a t  these  o p e ra t io n s ' 
obta inab le  is  0 019  m l p e r 100 sq. in. p e r  24  h r. so  a s  to  o b ta in  an o th e r  set o f s im ila r  creases a t
Te sts  sh o u ld  be m ad e  a t  1° a n d  36-7° C., u n d e r  r ig h t  ang le s to  the  first  set. C u t  a  spec im en  of
va riou s  co n d it io n s  6f h u m id ity .  A i r  p e rm e a b il ity  su ita b le  size from  the  creased sheet, a n d  test it  in
resu lts o b ta in e d  w ith  e th y l cellulose, regenerated  the  u su a l w a y  (cf. A n a l y s t ,  1944, 69, 197). T o
cellulose, ce llu lose  acetate, v in y lid e n e  ch loride, en su re  a  s ta n d a rd  creas ing  procedure, f irst  m a ke  a
p o ly v in y l a lcoho l a n d  G la ss in e  are  tabu la ted . I n  p re lim in a ry  lig h t  crease in  the  pape r w ith  a  fla t
d ry  a ir  the  rate  o f t ra n sm iss io n  a t  36-7° C. is  m o re  s t r ip  o f w ood  o r  m e ta l o n  a  fla t m eta l o r  g la ss  p la te
than  dou b le  t h a t  a t  1° C. A  r ise  in  h u m id it y  o f su itab le  d im ension s. T h e n  com plete  the  crease
decreases the  ra te  fo r  e th y l cellulose, b u t  increases b y  low e rin g  o n  to  it, gen tly , a  su ita b ly  loaded
it  fo r regenerated cellulose. J. G . sq u a re  m e ta l o r  g la ss  plate, w hose  le n g th  is  c a.

0-5 in. greater th a n  th a t  o f th e  spec im en  to  be 
C r e a s i n g  o f  P a p e r  f o r  W a t e r  V a p o u r  P e r -  creased, a n d  w hose  wt. in  k g  equa ls  the  le n g th  in

m e a b i l l t y  T e s t s .  A n o n .  ( P a p e r  T r a d e  J . ,  1944, cm  o f the  specim en. J. G.

R e v i e w s

D i c t i o n a r y  o f  O r g a n i c  C o m p o u n d s . I. M. H e i l b r o n  and H .  M. B u n b u r y . Vols. II 
and III. Pp. viii +  891; viii +  977. London: Eyre &  Spottiswoode, Ltd., 1944. 
Price £6 6s. Od. per vol.

Volume I of this well-known dictionary first appeared in 1932 and last year a fully revised 
and enlarged second edition was published.

It has not been found possible, however, owing to wax conditions, to re-write or even 
to revise Volumes II and III, which first appeared in 1936 and 1937 respectively, but, these 
volumes being out of print, the authors and publishers have done the next best thing— they 
have reprinted them with the addition of supplements containing references to recent work 
and the inclusion of some older references which were obvious omissions from the first edition. 
The new edition of Vol. I contains cross-references to the compounds appearing in the supple­
ments to VolumeTI (33 pp.) and to Volume III (42 pp.). As far as possible, the literature 
has been surveyed to the end of 1940, and ma n y  references to important papers appearing in 
1941 and 1942 have been included. The wise policy of giving detailed references to compounds 
of biochemical and chemotherapeutic interest has been continued, and users of these new 
volumes will be saved much time in their search into the recent literature of organic chemistry. 
The cutting down of the liberal margins of pages has resulted in volumes of a more con­
venient size without sacrificing the bold print and clear arrangement which was so pleasant 
a feature of the first edition. J. K e n y o n

W a r -t i m e  I n f o r m a t i o n  f o r  P h a r m a c i s t s . Compiled by The Pharmaceutical Journal 
(with the assistance of J. A. S t e w a r t , B.Sc., B.L., Ph.C., Barrister-at-law). 3rd Ed. 
Pp. 80. London: The Pharmaceutical Press, 1944. Price Is. 6d.

This useful booklet has been considerably extended from the previous edition, eighty 
new sections having been included, while one hundred and twenty-nine have been revised. 
Acts of Parliament, Defence Regulations and Statutory Rules and Orders of direct or indirect 
interest to the pharmacist (and also to the analyst) are summarised, all those issued prior to 
March 31st, 1944, being mentioned. The sections are arranged in alphabetical order and in 
addition to more specialised topics such as the various control orders, Economies in Pre­
scribing, Examinations, Surgical Spirit, etc., many of wider application are included. Among 
these ma y  be mentioned En e m y  Patents and Trade Marks, Glycerin Substitutes, Treatment of 
Phosphorus Bums, Income Tax, British Standard Specifications, Lighting Restrictions,
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Black-out Times, Rents, Dealings in Typewriters and many others. As in the 2nd Edition, 
a useful list of addresses is given at the end of the booklet, comprising Government Depart­
ments, trade and research associations and professional and scientific societies.

The compilers have succeeded in producing an admirably concise work of reference, the 
value of which to all whose work is connected with drugs is far greater than might be in­
dicated by its modest price. J o h n  A l l e n

I N A U G U R A L  M E E T I N G  O F  T H E  M I C R O C H E M I C A L  G R O U P
I n view of the present uncertain conditions and of the extreme difficulties of travelling long 
distances, the Council has decided to postpone the inaugural meeting of the Microchemical 
Group until the day of the Ordinary Meeting of the Society in October. Members of the 
Group will receive notification of the meeting in due course. .

P R O P O S E D  F O R M A T I O N  O F  A  G R O U P  D E A L I N G  W I T H  
P H Y S I C A L  M E T H O D S  O F  A N A L Y S I S

I n pursuance of the policy for the formation of Groups for special branches of analytical 
chemistry proposed by the Council and approved by a meeting of the Society on November 
3rd, 1943, the Council has had under consideration a proposal to form a Group dealing with 
physical methods of analysis. The Group would deal with such methods as for example:

1. Spectrographic methods
(a) Emission spectrograph;
(b) U.V. and visible absorption spectrograph;
(c) Infra-red absorption spectrograph;
(id) Mass spectrograph.

2. Quantitative photometric methods by means other than spectrophotometry.
3. Polarographic methods.
4. X-Ray diffraction.
The Council’s decision as to the formation of the Group will depend on the number of 

members of the Society desirous of joining it. Members of the Society who wish to become 
members, of the Group are asked to notify the Hon. Secretary of the Society, 7/8, Idol Lane, 
London, E.C.3.

Society of P u b l i c  A n a l y s t s  a n d  O t h e r  Analytical C h e m i s t s
A N A L Y T IC A L  M E T H O D S  C O M M IT T E E

The following Reports may be obtained direct from the Editor of T h e  A n a ly st , The Close, Wecdon, Aylesbury, Bucks. (not 
through Trade Agents), at the price of Is. 6d. each to Members of the Society, 2s. each to non-Members. Remittance must 
accompany the order, and be made payable to “The Society of Public Analysts.”
The  Relchert-Polcnske-Kirschner Process. O n e  Report. Sub-Com m ittee on D irt  in  M ilk . O n e  R e p o r t

M ilk  Products Sub-Committee. F o u r  R e p orts.— (1) and (2), Analysis of Condensed Milks. (3) Analysis of Sweetened Condensed 
Milk, etc. (4) Determination of Water, of Total Solids and of Fat in Dried Milk.

Essentia l O il Sub-Committee. Thirteen Reports.— (1) Estimation of Cineole in (a) Cajuput and Eucalyptus Oils. (2) a id  (3) 
Physical Constants. (4) Acetylisable Constants in Essential Oils. (5) Phenols in Essential Oils. (6) Citral in Lemon Oil. (') 
Determination of Solubilities. (8) Cineole in (6) Camphor Oil and (c) Other Oils. (9) Carvone and Menthonc. (10) Citroneual.
(11) Aldehydes other than Citronellal. (12) Ascaridole. (13) Determination of Esters.

Sub-Com m ittee on the Determination of Arsenic, Lead, etc. T h r e e  R e p o r t s.— (1) Arsenic. (2) Lead. (3) Copper. 
Sub-Committee on the Determ ination of Unsaponifiable M atter in O ils  and Fats and of Uneaponlfled Fat in  Soap. F ive 

Reports.— (1) Unsaponifiable Matter in Oils and Fats. (2) Unsaponified Fat in Soap. (3) Free Alkali in Soaps. (4) Free Alkali 
and Silica in Silicated Soaps. (5) Rosin in Soaps.

, Po isons Sub-Committee. T h r e e  Reports.— (1) Assay of Lobelia. (2) Assay of Gelsemium. (3) Assay of Aconite.
Spectrophotometric Term s and Sym bols. O n e  Report.

Also:— B ib liography of Heavy Metals in Food &  B iological Materia l (1929-1933). Price : Members 2s ; Non-Members 3s. prepaid-
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S P E C I A L L Y  C A L I B R A T E D  

T H E R M O M E T E R S  .

W e  d o u b t  i f  i t  i s  a p p r e c i a t e d  j u s t  h o w  g o o d  o u r  o r d i n a r y  

t h e r m o m e t e r s  a r e .  A l l  o u r  e n g r a v e d  o n e s  a r e  N i t r o g e n  f i l l e d  

u n d e r  p r e s s u r e  a n d  a r e  a n n e a l e d  in  v a r y i n g  t e m p e r a t u r e s  f o r  

a t  l e a s t  t h r e e  w e e k s .

W e  h o l d  l a r g e  s t o c k s  f o r  i m m e d i a t e  d e l i v e r y  a n d  in  g e n e r a l ,  

a l t h o u g h  t h e y  a r e  q u i t e  a s  c h e a p  a s  m o s t  o t h e r  m a k e s ,  t h e  

a c c u r a c y  c a n  b e  e x p e c t e d  t o  b e  w i t h i n  h a l f  a  d i v i s i o n .  Y o u  

m a y  g e t  a n  o c c a s i o n a l  o n e  w h i c h  m i g h t  h a v e  a n  e r r o r  o f  t w i c e  

t h i s ,  b u t  t h a t  i s  a b o u t  t h e  w o r s t  y o u  s h o u l d  g e t .

T o  m e e t  a  s p e c i a l  d e m a n d ,  h o w e v e r ,  w e  s t o c k  a n o t h e r  r a n g e  

w h i c h  d e s e r v e s  t o  b e  m u c h  b e t t e r  k n o w n .  T h i s  is

a n d  t h e s e  w o r d s  a r e  m a r k e d  o n  e v e r y  t h e r m o m e t e r .  I n  t h i s  

t y p e  a n  e x t r a  c h e c k  h a s  b e e n  d o n e  o n  a l l  c a l i b r a t i o n s ,  a n d  

t h e  a c c u r a c y  i s  s o  g o o d  t h a t  t h e y  a r e  i n t e n d e d  f o r  c h e c k i n g  

o r d i n a r y  t h e r m o m e t e r s .

T h e  p r i c e ,  h o w e v e r ,  is  n o t  p a r t i c u l a r l y  h i g h .

Specially Calibrated

CL en ce
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