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when the i-th treatment ocecurs » times in
J~th latlice square.

Cov (QQm) X Cov (Q-i}Qm})-

The most general expression for the covariance
has been found out but is not given here due
to lack of space. There are two types of
designs which appear to be fruitful.

Type 1~Let $hyy—uy vy, We impose re-
strictiens on vy similar to that of the partially
balanced design (it may be noted that the
sceond  system  of parameters  introduced hy
Bose and Nair® are restrictions on the para-
meters vy) or the Imtra- and Inter-group bal-
anced design of the incomplete blocks.,  Thus
we get two sublypes in type L

Type 2—pi; p tr ], independenily of 1 and j.
In this case we impose restrictions on  the
parameters ;. We get two subtypes by allow-
ng the pariameters {o satisfy the conditions of
the partially balanced or the Intra- and Inter-
aroup balaneed design of the incomplete block
designs,

Various methods of construction of the Je-
signs such as the geometrical and the method
of differences developed by Bosed and used by
the author have been found out and a full
list of practically useful designs will be given
in an elnborate paper to be published shortly.
Also the Quasi-Latin squares used for double
confounding in factorial experiments, the neces-
sary and the suflicient condition for which has
been given by the author in the work referred
to, come oul as special cases.
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CATALYSIS OF THE INTERACTION
BETWEEN HYDROGEN SULPHIDE
AND SULPHUR DIOXIDE BY SILVER
SULPHIDE

IN the course of an invesligation on the influ-
ence  of  moisture  on  the  interaction  be-
tween hydropen sulphide and sulphur diogcidc:
(2 H.8 | 8O, =2 HLO |3 8), it was noticed
thut the reaction between the two gases oceur-
red only to o small extent at the surface of
pure silver powder but that the reaction was
highly autocatalytic, owing to the production
of silver sulphide, which vigorously catalysed
the union, For instance, in a representative
experiment where the volume of the gases was
kept constunt  (the reaction vessel being in an
air thermostat at 3275 C.) the fall in pressure
due to interaction at the surface of silver was
only 13 mm. during the first 70 minutes and
the silver gradually acquired a dark colour,
owing to the formation of silver sulphide.
During the next 20 minutes, however, owing
to the catalytic effeet of silver sulphide, the
fall in pressure was 103 mm. )
The progressive formation of water during
the above reaction greatly enhanced the auto-
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catalytic nature of the reaction, the aclivity of
silver sulphide being proportional to the vapour
pressure of water in the system. Using a
hygrostat (mixture of suitable hydrate and its
anhydrous form, e.g., oxalic acid, barium bro-
mide) the vapour pressure of water in the
reaction wvessel could be controlled and the
cffect of moisture on the catalytic activity of
silver sulphide studicd. When phosphorus
pentoxide was used as the desiccant, the silver
sulphide was inactive.

To catalyse the union of the two gases at the
surface of glass, a very much higher vapour
pressure of water was found to be necessary,
than in the case of silver sulphide. The kine-
tics of the reaction between sulphur dioxide
and hydrogen sulphide, as catalysed by silver

sulphide could, therefore, be conveniently
Investigated in a glass apparatus, wherein

the vapour pressure was kept sufficiently low
with the aid of an appropriate hygrostat, so
that while no detectable reaction took place
at the surface of glass, the catalytic activily
of silver sulphide was adequate.

Department of Chemistry,
Central College, Bangalore,
Mysore University,

B, SanJr A0,
October 6, 1943, NIIVA Ao

CATALYTIC ACTIVITY OF SILVER
SULPHIDE

SILVER SULPHIDE, which had been found by one
of us to catalyse the union between hydrogen
sulphide and sulphur dioxide, was noticed 1o
have an equally remarkable catalylic offect on
the decomposition of sulphur monoxide (and
its polymer S,0,). The monoxide, prepared
by the combustion of sulphur in carcfully dried
oxygen under a pressure of 5 mm. of 1°n'o,rcury
was passed over silver sulphide and found to
undergo rapid decomposition as indicated by
the increase in _weight of the sulphide, due to
sulphur deposition. In one serics of oxperi-
ments, wherein the same sample of silver sul-
phide was used as catalyst, the sulphur pro-
ducgd by decomposition of the monoxide was
30-5, 22-4 and 200 mg., the corvesponding
volumes of oxygen employed in the combustion
of sulphur being 195, 210 and 250 c.c. A notice-
able fall in efficiency of the sulphide oceurred
as the catalyst got covered by sulphur, In
another experiment, when a fresh sample of
catalyst was used, the weight of sulphur depo-
sited was 265 mg. when 4 litres of oxygen were
cmployed for combustion.

Silver sulphide was also found to rapidly
catalyse the reaction belween hydrogen sulphice
and sulphur monoxide, even when both ihe
gases had been carefully dried over phosphorus
pentoxide. As in ihe previous experiments,
the sulphur liberated during the reaction, was
delermined by measuring the increase in
weight of the silver sulphide. Water formed,
was absorbed in a phosphorus pentoxide tube

‘ As was to be expected, two
reactions took place simultaneously at the

surface of the catalyst—the decomposition
of sulphur monoxide and the reaction
between  hydrogen  sulphide and sulphur
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monoxide in terms of the equation SO-+H,3=
28 1 HLO. 1L was not practicable to suppress
completely  the  decomposition  of  sulphur
monoxide at the swrface of silver sulphide, but
by increasing the proportion of hydrogen sul-
phide to that of oxygen® used in the com-
bustion of sulphur, the extent of the inter-
action belween hydrogen sulphide and sulphur
monoxide  could be  inereased, as could be
pathered  from results oblained in a set of
expoerinments: oo

LWt L0

i o
Katio TR0, (WL S inmg, Ratio S/11,0

in my.
0 880 50 G4
1.6 190 442 45
40 " 1145 340 3.8

II the interaction between hydrogen sulphide
and sulphur monoxide was the only reaction
tuking place at the catalyst swface, the ratio
of sulphur to water would be 3-6. It has to
bhe noted that the sulphur dioxide produced
along  with  the monoxide during the com-
bustion of sulphur, does not react with hydro-
gen sulphide at the surface of silver sulphide
when  phosphorus  pentoxide is used as the
desiceant for the two gases. Further work is
in progroess, ‘

B. Sansiva Rao.
M. R. ASWATHNARAYANA RAO.
Department of Choemistry,
Central College, Bangalore,
Mysore University,
October 6, 1943,

*No aceurate method that can conveniently be employed,
is at present available for the determination of su_lphur
monoxide in the products of combustion.  Conditions
uncler which the sulphur wis bumnt were kept as constant
as possible, and it was agsumd .tlmt the sulphur mnnnxu}c:
produced was directly proportional to oxygen us'c:tl in
combustion. A method for the accurate determination of
sulphur monoxide, hased on its catalytic  decomposition
liy stiver sulphide, is now being developed in this labo-

ratory.

A SENSITIVE METHOD FOR THE
ESTIMATION OF COMMON VOLATILE
TRIHALOGEN ANZSTHETICS IN THE

BLOOD AND TISSUES OF ANIMALS

Fusiwara! in 1914 found that chloroform in
the presence of alkali gives a pink colour with
pyridine and that the method can cgletect
chloroform. in dilutions upto 1 in & million.
Cole2 in 1926, utilised this method for deter-
mining the concentration of chlqroform in the
body tissues. Recently Daroga® et al. have
stabilised the colour produced by adding a
little acetone. All these- applications of Fuji-
wara reaction suffer from a drawback that the
colour obtained is not quite clear due to ihe
presence of protein in tissues and blood and
that the colour of the blood interferes with the
ostimations. The present work is concerned
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with a new method where the Fujiwara re-
action has been employed to detect and esti-
mate the common. trihalogen volatile anees-
thetics in the blood and other body tissues.

MeTHOD

5 ¢.c. of blood from an animal angesthetised
with chloroform or trichlorethylene are put in
a 1W” diameter test tube containing 40 2.,
of distilled water and 5 c.c. of 0-05 per cent,
saponin solution. The test-tube is fitted with
a rubber cork through which pass two tubes,
one as an entry for air and the other as an
exit for it. The exit is bent twice at right
angles and passed into another rubber cork
with a condenser arrangemeni (itting to a
similar test tube and conlaining 20 cc. of
pyridine, The exit tube dips into pyridine,
The pyridine test tube is immersed in ice and
ice water is circulated in the condenser which
is fitted to it. The condenser exit is passed
through rectified spirit which acts as a trap.
Care is taken to see that all the connections
are air-tight except the last exit. The blood
is now air-distilled and the quantity of chloro-
form, or trichlorethylene present in the blood
is absorbed in pyridine. The current of air
is passed for one and half hours and after
this period the test tube containing the haemo-
lysed blood is hcated to aboutl 80° C. by gentle
heat, while the current of air is continued.
After 2% hours the apparatus is disconnected,
The trap of rectified spirit is always tested for
the presence of the anasthetic. It is found
that as long as the pyridine test tube and the
condenser are properly cooled no ansesthetic
could be detected in the trap. The pyridine in
the test tube which now containg chloroform
or trichlorethylene is taken for qualitative
and quantitative estimations.

The pyridine containing the anwesthelic s
diluted 1 in 4 with fresh pyridine. 5 ce of
this solution, are transferred to a long test
tube containing 10 c.c. of 20 per cent. alkall
[NaOH] and then lightly plugged with cotton
wool. The test tube is now dipped into a
boiling water bath for 1% minutes and then
cooled in ice. The coloured pyridine layer is
transterred to another test tube and com-
pared in a Leitz colorimeter with the colour
produced by a standard solution of the angws-
thetie prepared in pyridine. The concentration
of the standard is usually 1-2 mg./100 c.c.
The colour is stable for half an hour after
removal if it is kept cold and no acid vapours
are allowed to come in contact with it,

For estimating the anwasthetic in tissues, the
tissue is finely minced and ground in a mortar
and pestle, the whole operation being perform-
ed under acidified ice-cold water. The acid-
water along with the suspended tissue is then
transferred to a wide test tube and the proce-
dure described above followed.

The method was standardised by estimating
a known quantity of chloroform or trichlor-
ethylene added to the blood. The followin
table shows some of the results obtained an
the percentage variation between the actual
quantities added and those that are estimated.

With this method the concentrations of
chloroform in the blood of various animals



