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THE OPTIMUM SIZE OF RESEARCH GROUPS FOR MAXIMUM EFFECTIVENESS 

Part 11.-A Theoretical Model, and its Correlation with the 
Two Basic Empirical Distributions 

P.C.S.I.R. Laboratories, Peshawar 

(Received June 1, 1969) 

In part I of this paper, a statistical analysis of the sizes of various scientific research organizations was shown 
to  yield two basic distributions for density of scientific effort versus their size, expressed 2s the number, N,  of 
scientific officers in a research ~mi t .  In order to  analyze the factors underlying these two distinct distributions, a 
theoretical model is here set up to represent the output of a research unit, consisting of N scientific oficers, as a 
function of their mutual interactioi~s. These interactions are rcpresented by ji) an interaction parameter, m, (ii) a 
wasteful-effort parameter, a ,  and (iii) a critical size parameter, No, and the following equaEion is obtained: 

Per capita output cc 2 (E~)" /  r 
( $ ) m + u )  . 1 

with O<nl&l and l < r < 2 .  Using the postulate that density of scientific effort cc (per capita ~ u t p u t ) ~ ,  this gives 

Density of scientific effort cc [ 2 ( go ) 1 + ( ) + ] , wllich can be solved to fit the 

empirically derived distributions when 1.8-m<a&I .9. Taking a in the middle of this range, i.e. a =1  .83 -3m. 
we  obtain nr-.5& and No=98&10, with m=0.20&0.05 for one distribution and m=G.6&0.1 for the second dis- 
tribution. 

The nearly constant value of No shows that the theoretical model is a good approximation, and the two values 
obtained for m, viz. 0 . 2  and 0.6,  indicate that the interdependence between workers is relatively small in case of 
agriculture research, as against the high value for industrial research. A similarly high value ofm (-6.7) is obtained 
for defence research in the U.K., which again ~ i e l d s  NoelOO. The common value of 98&10 for No provides us 
with a quantitative formulation of the Parkinsonian decrease of efficiency, viz. 

111 1 +  ( N / N , ) ~ ' ~ ]  = I  11 1 +  ( ~ 1 9 8 )  1'83+m121 
andi t  is hoped to study the application of the corres&nding Gutput formula to variou;organizaticns in a later paper. 

The study of the sizes of research groups in a 
quantitative manner is a matter of considerable 
importance for determining their optimum sizes, 
so that the most effective utilization can be made 
of the available manpower and laboratory facili- 
ties. In part I of the present series1 of papers, a 
statistical analysis was made of the data available 
for major research organizations2 in the U.K., 
Canada and Pakistan, utilizing the concept of 
"density of scientific effort". The sizes of the 
institutes were measured in terms of N, the numbers 
of scientific officer class per institute; and the 
total number of scientific officers working in 
laboratories or institutes of a given size e.g. 
30-59 scientific officers per laboratory, when 

reduced to a constant interval of 10 scientific 
officers (instead of 30 in this case) was used as a. 
measure of this density of scientific efforts. The 
distribution curves were plotted for this density 
against N, for various organizations in the three- 
countries. 

The patterns for agriculture research (cf. Table 
I )  and industrial research appeared to be distinct, 
and were averaged separately, thus yielding the 
two mean distributions reproduced in Fig. I.  

While that for agriculture research2 (cf. Table I 

and Figs. I (a) and n(a) ) has a single maximum a t  
N=28 f I ,  falling to half-value at  N=g and 54, 
the distribution of Fig. I (b) for scientific industrial 
research is bimodal, with main maximum at  
N=6g f 2. This bimodal distribution can be 
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INVESTIGATION OF THE CHARACTER OF THE JUMPS IN ACTIVATION ENERGY 
OF VISCOUS FLOW IN PURE LIQUlDS AND SOLUTIONS 

Part 111.-Experimental Differentiation of the Jumps Induced by Boundary-Layer Effects 

M.M. QURASHI* and A.K.M. AHSANULLAH 

P.C.S.I.R. Laboratories, Karachi 

ZAMAN SHEIKH 

Defence Science Organization, Chaklala 

(Received July 16, 1969) 

In view of the conflicting opinions regarding the nature and interpretation of the discontinuous jumps observed 
in the flow activation energy of water, a critical synoptic analysis is made of the refractometric measurements and 
dilute aqueous ethanol solution and pure water taken at grazing and nongrazing incidence. This leads to the result 
that only 35% of all the observed minima in (dn/dT) can correspond'to genuine bulk anomalies, while the rest are 
induced ar  augmented by the glass-liquid interfacial boundary of 0 to 1 mm thickness. 

This interpretation is confirmed by some preliminary measureients taken with (i) a different viscometer in a 
different laboratory, and (ii) a viscometer having a wider capillary. The boundary-induced anomalies are found to 
be very sensitive to changes in the viscometer, and to (gradudlv) disappear with increasing diameter. It is shown 
that in the ranse of 20°C ro 50°C, only the activation jumps at 22OC, 27OC, and 42OC can be considered as authentic 
anomalies in the bulk properties of water. 

Introduction 

As a result of a series of investigations, involving 
accurate differential measurements of the flow 
activation energy, Eq, and the temperature deri- 
vative of refractive index, i.e. dn/dT, it has been 
possible to show the existence of a series of jumps 
in Eq occurring a t  various well-defined tempera- 
tures in several hydroxylic liquids,IY2 aqueous 
soluti0ns,3~4 and even straight-chain hydrocar- 
b o n s . ~ > ~  While these results suggest the presence 
of certain type of molecular aggregation in these 
liquids, it is desirable (a) to study the characteristics 
of these jumps in detail, and (b) to compare with 
correspohding studies in other fields, before a 
complete picture can be obtained of the origin and 
nature of these aggregates or clusters within the 
liquid. Accordingly, in Part I of the present 
series of communications,7 an  attempt was made 
to examine the sharpness of the E s  jumps by 
carrying out some especially refined measurements 
of E4=RT2Alnq/AT, with a measuring interval 
A T  as small as 0 .3  degree C for pure water and 
0.2 degree C for 10% aqueous ethanol solution 
in the temperature range 12OC to 43OC. I t  was 
found (cf. Fig. I )  that the mean width of the steep 
part of the four jumps measured in case of pure 
water was 0.25 degree C, while a mean width of 
o . rg degree C was obtained in case of I 0% aqueous 
ethanol, so that the measured widths of all these 
jumps are in fact nearly equal to the corresponding 
measuring  interval,^ T. Thus the natural or 
C- 

*Now at P.C.S.I.R. Laboratories, Peshawar. 

104% Ethanol 

Pure Water 
J 
\ I 

TEMPERATURE ('c ) 

Fig. 1.-Reproduction of a part of the previouslv reported, 
measurements of flow activation energy Eq with small measuring 
intervals of 0.2OC to 0.3OC, showing the sharp and narrow 
character of thejumps for pure water and 10.8 % aqueous ethanol 
solution. 

inherent width of these Eq jumps is considerably 
less than 0.2 degree C, and it  was concluded that 
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THE INFRARED SPECTRA OF ALKYLTRI-p-TOLYL ARSONIUM COMPOUNDS 

M. ARSHAD A. BEG and SAMIUZZAMAN 

P.C.S.Z.R. Laboratories, Karachi 32 

(Received December 13, 1968) 1 
The IR spectra of p-tolyl arsonium compounds have been recorded ar.d assignments of the bands in 160'2-700 

cm-1 region have been made. The intensity of the 1600 cm-1 and 1490 cm-1 bands are found to depend on 
lone pair interaction since the former is weak and the latter is strong in tri-p-tolyl arsine whileit is the reverse in the 
p-tolyl arsonium compounds. The splittings in the 800 cm-1 band are noted in the arsonium compounds and this 
together with the higher intensity of the 1410 cni-I band is suggested to imply an unsymmetrical orientation 
of the rings. 

In our earlier studies on the selenium and 
phosphorus phenyls1,z and the phosphorus 
p-tolyls the shape and the intensity of the absorp- 
tion bands were correlated with their structure. 
The variation in intensity of the I R  bands in the 
1600-1300 and 1200-1000 cm-I region for the 
tri-p-tolyl arsine and alkyltri-p-tolyl arsonium 
compounds can also be interpreted in terms of 
lone pair interaction with the x electrons of the 
rings. Similarly, the splitting in the 800-700 
cm-I region as observed in earlier cases is a charac- 
teristic feature of the arsonium compounds also. 
I t  appears from the literature that although the 
I R  of some p-tolyl arsonium compounds have 
been reported,3 their assignments have not so far 
been made and hence this paper provides the 
same for the various absorptions. 

Experimental 

n-Propyl- and n-butiltri-p-tolyl arosnium iodides 
are new compounds. The arsines were prepared 
by the Grignard method and were purified by 
recrystallization with an ether-benzene mixture. 
The arsonium compounds were prepared by 
refluxing an ethereal solution of the arsine with 
the respective alkyl halide. The arsonium com- 
pounds being insoluble were precipitated on 
cooling. The lower alkyls were obtained in 
about t hr while the higher alkyls or aryls required 
2-3 hr refluxing. After washing them with ether 
they were subjected to further purification by 
dissolving in water. The crysta.1~ obtained from 

- - - 

M. ps 
Compounds - -7 

Found Reported 

the slow evaporation of the aqueous solution were 
heated to I lo°C. They were further dried in a 
drying pistol. The higher alkyl members re- 
acted with water giving an acid, and deposited 
a solid which was possibly due to hydrolysis. Their 
purification by this method was hence quite diffi- 
cult. They also decomposed on standing. The 
analytical results (in Table I )  are therefore slightly 
in error. The m. ps are all uncorrected. 

The spectra were run on freshly prepared 
samples. The I R  was run on chloroform solution 
and intensity measurements were reported on this 
basis. Where overlapping bands occurred (e.g. 
in the 1200 and the 900-650 cm-I region) the 
same was obtained from KBr pellets and/or nujol 
mulls. The 1600-1300 cm-1 region is not well 
resolved in solution and hence the spectra have 
been obtained using KBr pellets. These spectra 
are reported in Table 2. Since we find that 
the shape of the bands is equally important the 
spectra are given in Figs. 1-5. 

Discussion 

In the irl-p-tolyl arsine the k and 1 modes 
(Whiffen's notation) are resolved and both have a 
weak intensity which shows that the substituent 
is weakly interacting. The m mode occurring a t  
14.95 cm-I is very prominent and absorbs strongly, 
indicating a large dipole change accompanying 
this vibration. A high intensity for this mode 
has also been observed in the case of tri-p-tolyl 

TRI-p-TOLYL ARSONIUM COMPOUNDS. 

% c % H 
r 7 r- -7 
Calc. Found Calc. Found 

(p-tolyl) 3Me As+ I- 167 I79 53.87 53.60 4 -89 4.90 
1 76 

(p-tolyl),Et As+ I- 150 158 54.76 54.4' 5.15 5-14 - (p-tolyl),n-~r AS+ I- 14.7 55.59 54.88 5.40 5.22 
(p-tolyl) ,n-Bu As+ I- 60 - 56.39 54-05' 5-64 5.37 
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SPECTROSCOPIC STUDIES OF ORGANOPHOSPHORUS COMPOUNDS 

Part V.-Ultraviolet Spectra of  Phosphine-j-Benzquinone Adducts 

M. ARSHAD A. BEG and M.S. SIDDIQUI 

P.C.S.I.H. Laboratories, Karachi 32 

(Received February 17, 1969) 

The UV spectra of phosphine-p-benzoquinone adducts have been studied under acid and basic conditions. The 
position of the bands is susceptible to changes in pH. In the acid medium there is a decrease in intensity of the 
n + x  transition, as in ionized carboxyls while in the basic medium, there is a red shift with an enhancement in 
intensity, which is characteristic of phenols. In the phosphonium dithioformates also similar variations are noted. 
These observations suggest that the betairie structure is favoured in the acid medium while the phosphinemethylene 
structure is dominant in the basic medium. 

The compounds obtained on the admixture of 
phosphines and p-quinones have almost the same 
features in the I R  region of the spectra, i.e. the 
quinone carbonyl frequency shifts considerably 
to lower frequencies. However, there is also the 
evidence of a P=C bond required for a phos- 
phinemethylene structure.' The spectra in the 
visible and UV region also have typical features 
and  it is found that the shifts occur with variation . 

in the pH of the solution. This paper describes 
such variations and an attempt has been made 
here to interpret them in terms of their structure. 

Like the IR,  the characteristic features of the 
UV spectra of the quinones are well known2 and 
i t  is possible to assign the band positions to the 
quinonoid or benzenoid absorptions. The spec- 
trum of p-benzoquinone has three main maxima 
a t  (I) 240 mp, (11) 280-320 mp and (111) 420-500 
mr.= For monosubstituted quinones, band I 
is split into two and the position is shifted by about 
10 mp; band I1 by 25mp and band 111 either does 
not appear or if it does so it is very weak with no 
change in position. These bands are, of diagnostic 
value and it is found that the maxima recorded 
here correspond to the substituted quinones ex- 
tending the idea of Ramirez to phosphines in 
general, that they react with quinones having low 
oxidation potential by carbon attack.3 

The substitution may give either a betaine or a 
phosphinemethylene. The latter would give an 
o-quinonoid effect in which case there would be a 
red shift by about 20 mp with a decrease in inten- 
sity from 4.2 to 3 .3 .  On the other hand, a 
dipolar ionic structure demands the normal posi- 
tion for a trisubstituted aromatic ring. In the 
present case it is found that the positions are 
shifted and the intensity is also lowered. 

Band I occurs in these compounds a t  257&3 
m p .  Another band occurs a t  265 &2 and a third 
a t  272 f I mp. This band system is absent in the 
trimethylphosphine analogue and since the aryl- 

phosphonium compounds have a similar band 
pattern it should be safely assigned to the x - t x *  
transition of the aromatic rings. Band I1 occurs 
at  320 my. While band 111 is located between 
430 and 460 mp. In the aromatic phosphines 
there is a tendency to shift this absorption to higher 
wavelengths. In most of the compounds, a weak 
IV band also occurs a t  580 to 700 mp. 

The spectra of the present series of compounds 
have features similar to the other tautomeric mix- 
tures like the pyridine carboxylic acids where the 
band position and intensity are dependent on the 
pH of the medium.4 Here it is observed that the 
spectra in the acid medium are similar to those 
of the neutral solutions and in the basic medium 
there is a considerable alteration in the shape and 
intensity of the bands. 

Supposing that the phosphinemethylene struc- 
ture is depicted by the neutral solution, the lower 
pH would have no effect on the phenolic -OH 
since the zwitterionic nature would be favoured 
by the acid medium and it will resulein the ioniza- 
tion of the carbonyl group. The decrease in 
intensity in the case of pyridine carboxylic acids 
has been interpreted in terms of the removal of 
proton from the carboxyl group. Since we also 
observe a decrease in intensity of band 111 which 
is due to the n + x  transitions we can take it as an  
evidence of the formation of the betaine in the 
acidic media. 

In the basic medium band I1 is totally absent 
and the absorption intensity is very much higher 
than in neutral solutions. The phenolic -OH 
iocizes in the basic medium and an increase in 
intensity with a red shift is characteristic of the 
spectra of the phenols, so that the spectra are those 
of the anion: 
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THIOPHOSPHORYL ADDUCTS OF NITROGEN BASES 

M. ARSHAD A. BEG and M.S. SIDDIQUI 

P.C.S.I.R. Laboratories, Karachi 32 

(Received March 10, 1969) 

Thiophosphoryl and phenylthiophosphoryl chloride have been shown to form adducts with ethylenediamine 
and dipyridyl in variable ratios. Similar adducts of pyridine could not be purified. The stoichiometry seems to 
depend on the number of chlorines attached to phosphorus. In the case of dipyridyl complexes, thiophosphoryl 
chloride forms the adducts in the ratio 2:5 while phenylthiophosphoryl chloride forms a 1 :I adduct. With 
ethylenediamine, on the other hand, the ratio with thiophosphoryl chloride is 4:15 and with phenylthiophosphoryl 
chloride it is 2:5 The adducts have been formulated as ionic substances. 

Phosphine oxides and sulphides are known to 
form complexes with a variety of metallic chlorides 
where oxygen or sulphur is the donor. Jellinek aud 
Veer have recently reported the adducts of thio- 
phosphoryl chloride with aluminium trichloride, 
antimony pentachloride and sulphur trioxide 
where sulphur is the donor. This paper reports 
the reaction of nitrogen bases like ethylenedia- 
mine, dipyridyl and pyridine with thiophosphoryl 
chloride and phenylthiophosphoryl chloride. They 
are formed out of the acid-base reactions and 
have an ionic nature. These adducts seem to be 
a result of the donor properties of the chloride 
ion rather than the sulphur attached to phosphorus. 
The adducts of nitrogen bases like pyridine, pico- 
line and quinoline have been reported by Paol, 
Malhotra and Singh, but the compounds isolated 
by them maintain stiochiometry while the com- 
pounds reported here are not strictly stoichiome- 
tric but seem to be polymeric in nature. 

Experimental 

Thiophosphoryl chloride was prepared from 
phosphorus trichloride and sulphur by the Friedel- 
Crafts reaction and purified by distillation. 
Phenylthiophosphoryl chloride, ethylenediamine 
and dipyridyl were of C.P. grade and were used 
as such. 

Ethylenediamitle Adducts.-The reaction of thio- 
phosphoryl chloride or phenylthiophosphoryl 
chloride with ethylenediamine was very vigorous. 
The reaction was, therefore, carried out in dry 
ether, with cooling to 5OC. A white precipitate 
was immediately formed with a nearly quantita- 
tive yield. The precipitates were washed with 
dry ether in a dry box having a nitrogen atmos- 
phere. 

Found: C, 19.4; H, 7.5; N, 21.1; C1, 32.2; 
P, 7.0; S, 6.8%. (PSC13)4[(C2H4(NH2)2] ,,. 6HC1.- 
gHzO requires: C, 18.4; H, 7.3; N, 21.4; 
C1, 32.6; P, 6.3; S, 6.5%. M.p.=162&2O in 
sealed tube. 

Found: C, 29.1; H, 6.8; N, 17.2; C1, 28.7; 
P~ 7 . ~ ; S Y  5.596. [(C6HsPSC12)2] [(C2H4(NH2)z]s -- 
2HC1.3H20 requires: C , ~ I . I ;  H, 6.8; N, 
16.5; C1, 25.1; P, 7 .3 ;S,  7.5%.M.p.=222&3O 
(decomp. 

The adducts are very hygroscopic and thc 
reaction is strongly exothermic. Mixing the react- 
ants directly gives a mixture of products. The 
reaction must be carried out under controlled 
conditions, otherwise impure yellow precipitates 
are obtained which become gummy on standing. 

Dipyridyl Adducts.-The adducts formed by the 
interaction of thiophosphoryl chloride or phenyl- 
thiophosphoryl chloride with dipyridyl were not 
instantaneously obtained as in the above case. 
The solution of thiophosphoryl or phenylthio- 
phosphoryl chloride and that of dipyridyl in ether 
were mixed together at  room temperature and 
allowed to stand for 12 hr in a dry box. White 
precipitates formed at  the en,d of this period were 
washed thoroughly with dry ether and dried in 
vacuum. 

Found: C, 50.26; N, 4.5; N, 11.6; C1, 17.9; 
P, 6 -5 ;  S, 5.02%. (PSC13)2. [(CsH4N)21s.4Hz0 
requires: C, 50.3; H, 4.03; N, 1.1.7; C1, 17.9; 
P, 5.2;  S, 5.3%. M.p.=6p&3" in sealed tube. 

Found: C, 50.4; H, 4.6; N, 7.4, C1, 18.02, 
P, 6:5, S, 5 5%- (C6HsPSClz) (C,H4N)z.Hz0 
requires: C, 49.8; H, 3.9, N, 7.3, C1, 18.4, P. 
8 .  I ,  S, 8.3%. M.p.=63+z0 m sealed tube. 

These compounds are also very hygroscopic. 
The reaction is susceptible to decomposition in a 
humid atmosphere, particularly when the reaction 
is carried out without a solvent or in a concen- 
trated solution. 

Pyridine Adducts.-An attempt was made to 
isolate the pyridine complexes by mixing a n  
ethereal solution of thiophosphoryl chloride o r  
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STUDIES ON COORDINATION OF COMPOUNDS 

Part I.-Nickel(I1) Complexes of Adipyl Dihydrazide 

M. ARSHAD A. BEG and B. BILQUIS 

P.C.S.I.R. Laboratories, Karachi 32 

(Received March 18, 1969) 

Adipyl dihydrazide complexes of the type [ { Ni (Adipyldihydrazide).2Hfl) Xzln where X is chloride, bromide 
nitrate or sulfate are reported. Their insolubility in all organic solvents suggests a polymeric nature. Models 
for the compounds do not support a chelated metal ion. The magnetic data and visible spectra suggest an octahedral 
structure with tetragonal distortions. The conductivity shows that the anions are outside the coordination sphere. 
The high value for the liqand field parameter as also the IR spectra indicate that the terminal amino groups are 
donors and hence form a linear polymer. 

Coordination compounds of ligands containing 
more than one potential donor group have been of 
great interest during recent years. The pre- 
ferential bonding of one of the groups has been 
the subject of discussion in many cases.122 
Amino acids, amides and dithiocarbamates are 
some such ligands. I t  is proposed to study the 
chemistry of similar coordination compounds from 
adipyl diphrazide which has four potential donors. 

zide molecule will have to be considerable twisted in 
order to act as a bidentate ligand with the terminaL 
amino groups as the donor,(a) the case is identical 
whether the configuration is octahedral or tetra- 
hedral. A twisted structure is a departure from 
planarity and consequently it will not impart 
stability to the chelate structure. The IR  spectra 
are much simpler than that of adipyl dihydrazide 
itself and hence suggests a higher symmetry for the 
molecule. Such a system is obtainable if the 
amino groups are donors to two different nickel 
ions thus forming a linear chain giving rise to a 
polymeric structure which is also evidenced by the 
low solubility. 

This paper not only describes the nickel complexes The IR increase 
but also introduces a new ligand to the already in the C-0 which is rather unexpected 
long list af such compounds. since with the participation of the amino groups 

the resonance interaction with the lone pair on 
Results nitrogen would be disturbed and there would be  

From the analytical data it is apparent that the 
complexes are formed in the I : I proportion with 
respect to the nickel salt and t$e adipyl dihydrazide. 
There are also two molecules of water in the co- 
ordination sphere since no loss in weight is observed 
on storage in vacuum over sulphuric acid. The 
compounds are insoluble in all organic solvents 
which suggests a polymeric structure. The IR  
spectra reveal a decrease in the C-N stretching 
frequency and a shift of the N-H vibration to 
lower wavelengths indicating the participation 
of the amino groups in coordination. These 
spectra will be discussed separately elsewhere. 
The visible region spectrum shows three consistent 
bands which are listed along with their assign- 
ments in Table I .  The magnetic neasurements, 
listed in Table 2 indicate paramagnetic behaviour. 

an iGrease in the carbonyl frequency as observed 
in the urea complexes of palladium and platinum. 2 

I t  is possible that the carbonyl group interacts 
with the yet another neighboring nickel ion in 
the crystal lattice giving rise to a cross-linked 
structure. Such an interaction would give a n  
octahedral structure which is supported by the 
visible spectra and magnetic data. I t  is, how- 
ever, also quite likely that the carbonyl group 
resonance, instead of extending over the entire 
hydrazide group is now limited to the imino group 
thus causing no shift in the carbonyl frequency- 

Visible Spectra.-The notable features of the 
spectra are four weak bands occurring at 27 loo i. 
300 cm-1, 10580i.cm-1, and 70501.40 cm-1. 
The fourth band is quite weak and is most likely 
due to the ligand. The fundamental bands are 

Discussion those o c c ~ r r & ~  a t  27000, 16900 and 10580 cm-1. 
These three absorptions suggest an octachedral 

The assembly of Fischer-Taylor-Hirschfelder structure but since the complexes are of the 
model for this series suggests: ( I )  that the dihydra- MAJi2C2 2+ type a tetragonal structure is 
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TRANSITION METAL COMPLEXES OF 2-GUANIDIN0BENZIMa)AZOLE 

Department of Chemistry, Wayne State University, Detroit, Michigan 48202, U.S.A. 

(Received September 10, 1968; revised April 8,1969) 

Metal :complexes of the type [M(GBM)zXz] and [M(GBM)3] X2-3.yH20, where M=Fe(III) and Co(II), 
X=anionssuch as chloride, nitrate, acetate, perchlorate and sulphate, GHM=2-guanidinobenzimidazole (I), have 
been prepared from nonaqueous solvents. These complexes are found high spin with magnetic moments in the 
range 5.8-5.85 B.M. (for Fe(II1) complexes)- and 4.45-5.12 B.M. (for Co(I1) complexes). The electronic spectra 
of Co(I1) complexes show bands at 18,380-20.000 cm-I (d-d transition bands) and 32,9W34,120 cm-I (charge 
transfer bands). IR spectra made it possible to assign the metal-nitrogen bond sites. 

2-Guanidinobenzimidazole (I) forms complexes 
with nickel and copper.llz73 The empirical 
formulae for these complexes are found to be 
M(GBM)2X2.yH20 where M=Ni(II) and 
Cu(II), X=anions such as chloride, bromide, 
sulphate etc., and y=c+g. 

C-NH-C a> 
(G0M)I 

Bannerjee and Ghoshz assigned a square 
planar structure to diamagnetic Ni(I1) and para- 
magnetic Cu(I1) complexes while Ali et al.3 
assigned an octahedral structure to these corn'- 
plexes when prepared from nonaqueous solvents, 
considering anions in the coordination sphere. 
T o  date there is no evidence reported for the 
existence of complexes of this ligand which con- 
form to a I :3 metal to ligand stoichiometry, thus 
providing a conclusive proof for a perfect octa- 
hedral symmetry around the metal ion. 

This ligand is of particular interest because it 
contains a number of potentially available donor 
nitrogen 'atoms. Bannerjee and Ghoshz assigned 
the metal-nitrogen bonding through cyclic se- 
condary amine and terminal imide nitrogen, 
thus forming a six-membered ring. This assign- 
ment was made purely by comparison with bigui- 
nide complexes and no practical evidence was 
presented. 

The present investigation was undertaken with 
an  object to prepare new metal complexes of this 
ligand which conform to a I :3 metal to ligand 
ratio and ascertain their metal-nitrogen bond 
sites through the IR spectral studies. This is 
achieved by preparing a number of Fe(II1) and 
Co (11) complexes from nonaqueous solvents (such 
as alcohols). In general iron (I I I) complexes 

*Now at the Department of Chemistry, University of 
Illinois at Chicago Circle, Chicago, Ill. 60680, USA. 

conform to a I :3 metal to ligand ratio while only 
one compound of cobalt(I1) could be isolated 
with this composition. In the case of Co(I1) 
complexes, common anions have the tendency to 
enter the coordination sphere and compounds 
of the type [Co(GMB),X,] are formed. Per- 
chlorate anion is a poor coordinating agent and 
so cobalt(I1) perchlorate form a complex of the 
former type. Magnetic properties and absorp- 
tion spectra have been used to determine the 
structure of these complexes. 

Experimental 

Reagents and Synthesis of the Ligand 

All the reagents used were of reagent grade 
and used without further purification. Ele- 
mental analvses were done bv Midwest microlabs. 
g c .  6000 E A S ~  46th Street, ~kdiana~olis, ~ndiana; 
U.S.A. 

2-Guanidinobenzimidazole was prepared by 
the method reported by Bannejee and Ghosh.2 
Satisfactory chemical analysis was obtained. 

Found: C, 55.13; H, 5.18; N 39.97%. Calc. 
for C8H9NS: C, 54.85; H, 5.45; N, 40.26%. 

Preparation of Coordination Compounds 

I .  Tris(2-guanidinobenzimidarole) Iron (111) Nitrate 
Trihydrate. [Fe(GBM)3] 3H20.-2. 626 g 
ligand was dissolved in 60 ml boiling isopropyl 
alcohol (IPA) and filtered to remove undissolved 
material. 2.0 g ferric nitrate 9-hydrate was dis- 
solved in 15 ml methanol and poured in the boiling 
solution of ligand. The mixture was kept boiling 
for 15 min on the steam bath, when a fine pre- 
cipitate formed. I t  was removed, washed with 
acetone and dried in air. 

Found: C, 35.11; H, 4.07; N, 30.56;. 0, 
23.01 %. [Fe(C8H9NS) 3] (NO3) 3 .  3Hz0  requires; 
C, 35.05; H, 4.04; N, 30.65; 0, 23.34%. 
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THE TEMPERATURE DEPENDENCE OF INTERMOLECULAR ACTIVATION ENERGY 
FOR FLOW IN LIQUID AND SOLUTIONS 

Part VIII.-Influence o f  Sodium Chloride Concentration on the 
Activation Energy Jumps Observed in Water 

A.K.M. AHSANULLAH, MOHD. ESHAQUE MIAN and M.M. QURASHI* 

P.C.S. I.R. Laboratories, Karachi 32 

(Received June 10, 1969) 

Accurate measurements of flow activation energy of aqueous sodium chloride solutions (0 to 2 %  by weight) 
at close intervals of concentration (in the temperature range of 10" to 50°C) have been undertaken and reported 
in this communication. O n  examining the results for the temperature of the jumps observed in 10-3Erj/R, and the 
"supercooling" effect persisting in these NaCl solution:, one may infer that cooperative structural breaking up and 
reforming occurs w i t h  the various sodium chloride solutions, but certain concentrations of NaCl strongly modify 
the water structure persisting in all these solutions. This may lead t o  appearance, disappearance, and coalescence of 
certain steps (as experimentally observed in these solutions) with change in magnitude of the jumps, through either 
volume or surface-induced ordering in a thin layer. 

I. Introduction 

In an earlier comm~nication,~ some measure- 
ments were presented on the temperature varia- 
tion of flow activation energy of aqueous sodium 
chloride (o to I %), in the temperature range from 
15°C to 50°C, and a series of well-defined jumps 
like those of pure water2 were observed. I t  was 
also noticed that the plots of values of 10-3 x EIR 
(reproduced in Fig. I )  for the cooling sequences 
were strikingly different from corresponding plots 
for heating sequence. This is in agreement with 
earlier findings with solutions containing 20% 

and 30% by weight ethanol,3 and indicates the 
possible existence of a phenomenon akin to super- 
cooling. The amplitude of this supercooling 
type of variation showed a tendency to increase 
as the concentration. increases, and could uIti- 
mately give a clear oscillatory behaviour, as found 
with concentrated solutions4~s of Sr (NO3) 2, 

NH4N03 and KCI. This may be a significant 
point. In order to examine this, and further: to 
investigate the influence of sodium chloride con- 
centration on the temperature of the activation 
energy jumps already observed in water,2 several 
measurements on intermediate concentrations as 
well as higher concentrations of sodium chloride 
(o to 2 %) were undertaken, and are reported here. 

2. Experimental Technique 

The measuring technique is the same as adopted 
earlier for water2 and dilute alcohol,3 being based 
on the differential of the logarithm of the Andrade 
equation, viz. 
(Eq/R=~lnq/ A ( I / T ) =  - T 2 A  I n a l ~ T .  . . . . . , ( I )  
=(-T2Alnv/AT+ T2P=Ev/R+T2P, whereT2p 
= T 2(Ap/A T )  p is a small correction term involv- 

*Now at P.C.S.I.R. Laboratories, Peshawar. 

ingP, the coefficient of dilatation of the ex- 
perimental sample. The apparatus used in 
these experiments is the same as that for previously 
reported measurements on water,2 including 
the vapour-equillibrium bottle containing a rela- 
tively large surface of the particular solution under 

- 

20 30 LO 50 

-'.' 7 N a C l  S O L U T I O N S  

I T E M P E R A T U R E  ( Y l  
10 2 0 3 0 LO 50  

Fig. 1 .-Reproduction of graphs of FIR+ 1000 in the range 
of 15OC t o  503C for 0.2,  0 . 4  and 0 . 9 %  aqueous NaCl (by 
weight) from an earlier paper. The  upper curves are for the 
cooling sequences, the middle three for the heating sequences, 
while the lowest three are the means for each solution. The  
stepwise character is seen in heating sequences, while the super- 
cooling type of phenomena are observed in the cooling sequences. 
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PREDICTION OF A CHEMICAL REACTION IN A GAS-FLUIDISW BED 

F.D. TOOR* 

Atomic Energy Centre, Lahore 16 
. ~ 

(Received December 16, 1968) 

Following some recent investigations of the phenomenon of cloud formation around bubbles in aggregatively 
fluidised beds, mathematical models have been developed to predict theperfornlanct of a fluidised-bed reactor for the 
two idkal conditions of a perfectly mixed dense phase and plug flow of gas through the dense phase. The theoretical 
predictions of reactor performance have been compared with rhe experimental results of a first-order catalytic gas 
phase reaction, carried out in an 18-inch diameter fluidised-bed reactor in which the size of the catalyst particles, 
the gas flow rates, the bed height and the reaction rate were widely varied. 

Introduction 

There is now sufficient theoreticalz-5 and 
e~~er imen ta l l>~-8  evidence in the literature to 
establish the fact that, the bubble rise velocity 
being greater than the intersticial gas velocity, 
the bubbles in aggregatively fluidised beds are 
surrounded by 'clouds'. A number of mathe- 
matical models have appeared in the literature 
which take this phenomenon into account to 
predict the conversion efficiency of a fluidised 
bed reactor. The earlier of these models9-12 
which considered that the gas in the bubble cont- 
acts only the solid particles present in the surround- 
ing cloud have been shown13 to be inadequate. 
I n  a more recent model, Rowe et a1.1491S have 
assumed that some interchange of gas also takes 
place between the cloud surface and the dense 
phase. However, no experimental data have 
been included for comparison with the theoretical 
predictions of the reactor performance. 

In  the present contribution mathematical models 
have been derived for the fluidised bed reactors 
operating under the conditions. where the forma- 
tion of clouds around the bubbles occurs and the 
theoretical predictions of reactor performance 
are then compared with the experimental results 
obtained from an 18-inch diameter fluidised-bed 
reactor in which a pseudo first order reaction 
(catalytic decomposition of ozone) is being carried 
out. Since three different sized catalyst particles 
were used, along with different gas flow rates, 
bed heights and reaction rates, this comparison 
provides a convenient way of testing some of the 
simplifying assumptions used in the derivation 
of these and the previous models.147ls 

used in the present investigations have been given 
elsewhere13716 along with the presentation of the 
experimental results and the comparison of the 
regression lines for the experimental data. Figure 
I shows the line diagram of the experimental set 
up used. 

Mathematical Models 

(a) Basic Assumptions 

( i ) All the gas in excess of that required t o  
incipiently fluidise the bed passes through the bed 
as bubbles22 which are uniform in size and 
equally distributed throughout the bed. 

(ii) The absolute rise velocity of bubbles, U,, 
is a sum of their natural rise velocity, Ub, as given 
by Davies and Taylor18 and the upward velocity 
of the particulate phase between the bubbles. 

(iii) The increase in bed height over that a t  
minimum fluidisation is due entirely to the pre- 
sence of bubbles. 

(iv) The ratio between the bubble and the 
cloud volumes as given by Davidson's analysis273 
is 

I Experimental where a= Ub -2 
Uo 

The details of the experimentaI procedures 
employed, the variables studied and the equipment However, Patridge and Rowel$ ham 

r 
! Now at Packages Ltd., Ferozepur Road. Lahore shown from the actual measurements of the cloud 
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PROFILE DISTRIBUTION OF DIFFERENT FORMS OF IRON OXIDES 
IN SOME EAST PAKISTAN SOILS 

East Pakistan Agricultural University, Mymensingh 

Department of Soil Science, Dacca University, Dacca 

(Received February 4, 1969) 

The distrbution of different iron oxides in soils has been studied with reference to  their location in the land- 
scape. The  highland and the lowland soils showed different distributional trends of iron oxides within their pro- 
files which indicated that different soil-forming processes were in operation. 

The forms and concentrations of iron in soils 
are governed by various physico-chemical factors 
such as texture, pH and oxidation-reduction 
potentials. To  this may be added the climatic 
factor in which the soils are located and the 
length of time for which the soil-forming pro- 
cesses have been in operation. The effect of the 
climatic factor on the iron oxide content in soils 
may be seen if two prominent soil groups on the 
surface of the earth are taken into consideration. 
These soils may be podzols and latosols. In the 
podzol soils because of the "cheluviation" process 
iron and aluminium move down the profile and 
are accumulated in the B horizons.'3 Iron occurs 
in the podzolic B horizons (Spodic horizons) as 
oxides with different degrees of hydration. In the 
latosols, on the other hand, the distribution pattern 
of iron oxides is reverse of that of the podzols. 
I n  the latosols the iron and aluminium oxides 
stay near the surface, and there is rapid loss of 
silica and bases from these soils after the decom- 
position of silicate minerals. A field example 
of this is found in the humic ferruginous latosols 
of Hawaii.IO These humic ferruginous latosols 
were formed from olivinebasalts which had an  
iron oxide content of 3.4% Fez03 and 7 .5% FeO. 
After the formation of latosols, the surface 
horizon was found to have an iron oxide content 
of 45. 5%.1° An extreme example of the laterites 
in the tropics is found in some Cuban soils. Bennet 
and Allison2 reported 71 .  I % Fez03 and I . 8% 
S i02  in a Cuban soil but the parent material 
of this soil had 41 .g% Si02 and 7 . 8 %  Fe203. 

The above examples show that iron may move 
or accumulate during pedochemical weathering 
depending on environmental conditions and that 
is possibly the rea:on that all pedologists determine 
iron content in soils in any study of soils genesis. 
Another group of soils in which iron may move 
during pedogenesis are the gray hydromorphic 
and the gley soils. The man-made soils such as 

the paddy soils also come under this group.8 I n  
these soils because of the existence of high degree 
of reduction condition the ferric iron is trans- 
formed to ferrous iron such as: 

Reduction 
+ Fe++ 

Fe+++ + e- t-- 
Oxidation 

In this reaction there is a gain of electron when 
ferric goes to ferrous form of iron. Since ferrous 
iron is more soluble and is a stronger base than 
the ferric iron, as a result of this transformation 
the pH of the soil system increases with an  increase 
in concentration of the ferrous ion. Moreover, 
the ferrous ion does not easily form any complex 
with organic chelates and this iron is chemically 
more active and does not easily precipitate out 
of the active soil solution. As a result the system 
becomes more stable. But these ferrous ions are 
liable to be leached out from the soil profile with 
draining water. Because of this fact the free iron 
oxide content in the gley soils is lower than the 
free iron oxide content of the adjoining highland 
soils.4 

Iron may occur both as ferrous and ferric in 
rocks, minerals and soils. Some clay minerals 
which are synthesised in soils have also high con- 
centrations of iron in them. Examples of these 
minerals may be nontronite and greenalite. But 
the iron that is present inside the crystals may be 
affected during the oxidation-reduction reactions 
in the soils even if the crystals are not broken by 
chemical weathering. Regarding the weathering 
of minerals containing ferrous iron Barshadl 
observed that when Fei+ ion is present in a 
crystal of a primary silicate mineral, the mineral 
breaks comparatively easily than those which 
have ferric iron in them. As the crystals break, 
the Fe++ iron comes in contact with dissolved 
oxygen and becomes oxidised to ferric. The  
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BIOSYNTHESIS OF AMINO ACIDS FROM HYDROCARBONS 

M.D. SHAMI and B.H. SYED 

Institute of Chemical Technology, Panjab University, Lahore 

F.H. SHAH 

P.C.S.I.R. Laboratori~s, Lahore 16 

(Received October 15, 1968; revised February 15, 1969) 

The growth of A-18 (Bacillus subtilis), a hydrocarbon utiliser, was studied after supplying different sources of 
carbon and nitrogen. Kerosene sample supplied by National Oil Refinery (N.O.R.) proved to be the best source 
of carbon when ammonium nitrate or urea was used as a source of nitrogen. Bacterial growth was n~ax imun~  when 
4% concentration of kerosene (N.O.R.) was used. The growth, however, decreased when kerosene was replaced 
by other sources of carbon and was minimum in case of n-decane. Natural gas or naphtha did not support the 
growth. The strain produced the following amino acids: asparagine, serine, glycine, lysine, glutamic acid, threonine, 
alanine, histidine, arginine, tyrosine, proline, valine, phenyl alanine, isoleucine and leucine. 

A rapid growth in the world population and a 
decrease in the production of good quality protein 
is posing a serious problem of malnutrition. It  has 
been reported that 26% of the children in Pakistan 
die before fifth birthday, whereas the figure for 
the children of the same age group in advanced 
countries is 2.4x.I  This lamentable state of 
affairs can be successfully tackled if an all-out 
attempt is made to utilize all the available re- 
sources for the production of edible proteins. 

ZoBell2 and Beerstecher3 reported utilization 
of hydrocarbons by certain microorganisms. Pro- 
duction of proteins by microorganisms utilizing 
hydrocarbon as the sole source of carbon was 
reported by various workers. Shah et al.4'5 isolated 
and identified microorganisms capable of utilizing 
hydrocarbons, from Pakistani soil. Pilot plants 
for the production of proteins from hydrocarbons 
have been set up in U.S.S.R. and France. 

This project was undertaken to find out sui- 
tability of refinery products available in Pakistan 
for the production of proteins. The possibility of 
utilization of natural gas for this purpose was also 
investigated. 

Experimental 

The strain employed during these investigations 
was hydrocarbon utiliser A-18, identified as 
Bacillus subti1is.s 

The basal medium used was the same as sug- 
gested by Yamada et ~ 1 . ~  It contained ; HN4N03, 
5 .O g; KH2P04, 2.5 g; MgS04. 7H20, I . o g; 
Teepol, o .5 g; distilled water, 1.0 1. 

Teepol was added as an emulsifying agent. Tap 
water was replaced by boiled water, since Shah 

et al.4 reported that large amounts of salts present 
in the tap water retarded growth of microor- 
ganisms. 

Sui gas (a natural gas found in Pakistan), locally 
available kerosene and naphtha and kerosene 
supplied by National Oil Refinery were used as 
sources of carbon. 

The unassimilated kerosene present in the cell 
suspension was extracted with n-hexane and the 
turbity of the broth was measured at 7500°A, 
in a Beckman spectrophotometer. 

Total nitrogen was estimated by a microkjel- 
dahl method, using CuS04, K2S04 and SeO, 
( I  :g :o .02) as catalyst. 

Amino acids present in the hydrolysate of the 
cell suspension were separated by two dimensional 
paper chromatography using n-butanol: Glacial 
acetic acid: water ( I O O : ~ ~ :  loo) and phenol: 
water (80:20), as the solvents; and 0.25% 
ninhydrin solution was used as a developer. - 

Discussion 

This work has been carried out to study the 
possibility of production of bacterial protein from 
hydrocarbons. The influence of different factors 
like nature of carbon and nitrogenous source and 
concentration of hydrocarbons have been inves- 
tigated. 

Effect of Sources of Carbon on the Growth of Micro- 
organism.-The microorganism was grown on 
different hydrocarbons, like n-decane, kerosene 
from N.O.R. as well as local, naphtha and Sui gas. 
From Fig. I it is clear that this strain showed 
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THE EFFECT OF DIETARY CHANGES ON THE FATTY ACID COMPOSITION 
OF GOAT'S MILK 

T.Z. MUZAFFAR, M. ISHAQ and S.S. ALI 

Department of Biochemistry, University of Karachi, Karachi 32 

(Received March 12, 1969; revised April 5, 1969) 

Eighteen samples of fresh raw goat's milk were analysed for their lipid composition. The goats were kept on a 
fat-free basal, butterfat or corn oil diet for a period of 4 weeks. The milk fat contained 82-92% triglycerides, 
1.8-2.5% cholesterol and 0 . 2 4 7 %  phospholipids for the various diets. Of the total milk fat, 88-96% was in the 
fat globule. N o  significant change was observed in the amount of total fat of milk when one diet was replaced by 
another. However, the value for total cholesterol was found to be significantly higher when a butterfat diet as 
compared with a diet contained corn oil was fed. On various diets, the saturated fatty acids of the fat globule 
consisted primarily of arachidic (1 .O-2.5 %), stearic (14.9-15.0%), palmitic (19.9-34.8 %), myristic (6.1-8.1 %), 
lauric (2.5-3.4%), capric (4.2-8.1 %) and caprylic (2.4-2.8 %). Among the unsaturated acids, oleic (18.4-30.0%). 
linoleic (2.7-3.0%) and linolenic (1 3 - 1 3  %) were most common. Traces of other monoenoic acids were also 
encountered. Alterations in the proportion of linoleic acid was noted when bctterfat was replaced by the corn oil 
diet. 

Introduction 

Although the fatty acid composition of cow's 
milk has been of great interest over the years, 
relatively little attention has been paid to the 
composition of goat's milk lipids. In cow's milk 
or butter fat, detailed studies have been made for 
several lipid components including the fatty acids, I 

triglycerides,2 sterols3 and steam volatile carbonyl 
compounds.4 Recently attempts have also been 
made to investigate the structural units, such as 
fat globule, globule membrane and serum lipids 
in cow's milk chy1omicrons.s The origin and 
mode of biosynthesis of fat in the milk have also 
been studied; however, such investigations yielded 
contradictory results. Some worker@ claimed 
that exogenous fat is the primary source of milk 
lipid while others indicated its non-involvement 
in milk fat production, and suggested that the 
origin of milk fat is the carbohydrate rnoiety.8,g 

The objective of the present study was to in- 
vestigate the fatty acid composition of goat's milk 
and to examine the effect of exogenous fat on the 
composition of milk lipid. For this purpose, 
various controlled diets were fed to two normal 
goats and the milk was analysed for its lipid con- 
stituents. The fatty acid pattern of fat globule 
was also determined by a method of gas liquid 
chromatography. 

Materials and Methods 

Standards and Reagents.-All chemicals were of 
reagent grade and were used without further 
purification. All solvents were anhydrous and 
were extra pure except ethanol which was freed 
from aldehydic impurities by refluxing it with zinc 
dust for one hour followed by distillation in the 

presence of potassium hydroxide. Standard fatty 
acid esters were supplied by the National Institute 
of Health, Bethesda, Maryland, and were those 
present in standard kits BC-I, BC-2 and BC-3 
purchased from the Applied Science Laboratories, 
State College, Pennsylvania. 

Animals and Diets.-The animals used were two 
normal, healthy middle-aged female goats capable 
of providing mature milk for the investigation. 
The weights of the two goats were 32 and 35 kg 
respectively. They were kept in the animal room 
at room temperature during the entire experi- 
mental period. 

Both animals consumed diets of similar com- 
position during the experimental period of 4 weeks. 
The basal diet consisted of 500 g cotton seed cake. 
and 250 g of chickpea in a single batch of diet 
providing a total of about 3,000 cal. The other 
diets were modifications of the basal diet prepared 
by an equicaloric substitution with either butter 
fat or corn oil providing as much as 45% of the 
total calories from fat. The experimental studies 
began with the basal diet. After this diet was fed 
for eleven days, the butterfat supplemented diet 
was given for a second eleven days. This was 
followed by feeding the diet supplemented with 
corn oil for a third experimental period. 

Collection of Samples.-The milk collections were 
made on 7th, 8th and 9th day of each experimental. 
period. The freshly drawn milk was measured 
and chylomicrons were isolated from each sample 
as described below. 

Isolation and Extraction of Milk Chy1omicron.- 
The method of isolation of milk chylomicrons was 
ezsentially a modified scheme of ZilversmitIa 
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SOME PHARMACOLOGICAL ACTIONS OF CHAKSINE CHLORIDE 
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Some pharmacological actions of chaksine chloride have been studied. Chaksine chloride in 0.5, 1.0 and 2.0 . 
mglkg doses produced decrease in the height of muscle fwitches of the indirectly stimulated tibialis anterior muscle 
in rabbits'anaesthetized with urethane. The myoneural blocking effect was not seen in cats anaesthetized with 
nembutal sodium. The perfusate collected after the injection of 0.5 mg chaksine chloride into the rat hindquarter 
preparation produced a well marked contraction of the isolated guinea pig ileum which was specifically antagonized 
by mepyramine maleate, indicating that chaksine chloride releases histamine from the tissues. 

Introduction 

The alkaloid chaksine was first isolated from <he 
seeds of Cassia absusLinn by Siddiqui and Ahmad.' 
Kapur et a12 established its empirical formula as 
C,,H2,03N3. Mazharul Haq,3 Hye and Wahid,4 
Khan, Bukhari and Mujahids and Bukhari and 
Khan6 reported the pharmacological actions of 
various salts of chaksine. The present work was 
taken up to further investigate the hypotensive, 
neuromuscular blocking and histamine releasing 
properties of chaksine chloride in anaesthetized 
animals and isolated preparations. 

Materials and-Methods 

Dru.ps Used.-Chaksine chloride, histamine acid 
phospLate, acetylcholine chloride, mepyramine 
maleate. neostimnine bromide and tubocurarine 
chloride: The Glutions of these drugs have been 
expressed in term of their respective salts. Fresh 
solutions were prepared for each experiment. 
The volume of each solution used for intravenous 
injection did not exceed 2.5 ml. 

Experimental 

Intact Animals 

Rabbits ( I  .2-I . 5  kg), anaesthetized with 2 
g/kg urethane and cats (3.0-3.5 kg) anaesthetized 
with 30 mg/kg nembutal sodium were used. The 
anaesthetic drugs were administered intraperi- 
toneally. The following preparations were set up: 

Blood Pressure.-Blood pressure was recorded 
from the right common mot id  artery with a 
mercury manometer. Drugs were injected 
through a cannula fixed in the left femoral vein 
in cats or left external jugular vein in rabbits. 
2-3 ml of heparin (1000 units/kg), was injected 
intravenously half an hour before the cannulation 
of the carotid arteries. 

* Present address : PCSIR Laboratories, Karachi. 

Respiration.-A tracheal cannula was fixed in the 
trachea after cutting it and respiratory movements 
were recorded through a Marey's tambour. The 
tracheal cannula was also connected through a 
side tube to a machine for artificial respiration 
whenever necessary. The tidal volume and rate of 
artificial respiration were adjusted according to 
the needs of the animal under experiment. 

Skeletal Muscles.-Sciatic nerve and tibialis 
anterior muscle preparation was set up for this 
purpose. The nerve was stimulated with square 
wave impulses of 0.08 to o . I milli second duration 
and 5-10 volts strength, at  the rate of 10 to 15 
minute. 

Isolated Preparations 

Rat Hindquarter Preparation.-The preparation 
was set up according to the procedure described 
by Burn.7 It was perfused through the abdominal . 
aorta with well oxygenated Tyrode solution. 
Injections of various solutions were started only 
after the blood was completely washed away and 
clear fluid started coming out of inferior vena 
cava. In each experiment 1om1 of the perfusate 
were collected after the injection of 0.5 mg 
chaksine chloride. This perfusate was tested 
on the isolated guinea pig ileum preparation for 
the detection of histamine in it. The perfusate 
collected after the injection of Tyrode solution 
was used as a control. The volumes of the 
solutions injected in the preparation did not 
exceed o.  gml. The percent decrease in flow 
was calculated by using the formula: (a-b) x ~oola, 
where a is the volume of perfusate collected before 
and b, the volume collected after the injection of 
chaksine chloride. The volume was measured in a 
graduated cylinder. The durations for which 
the control and test samples were collected, were 
kept the same (usually 2 minutes). 

Isolated Guinea Pig Ileum.-Guinea pigs of either 
sex were used. The preparation was set up in the 



Pakistan J. Sci. Ind. Res., 12, 383-386 (1970) , 

PHARMACOLOGICAL STUDIES OF PLUMERIA ACUTIFOLIA 

SARFRAZ SIDDIQI and M. I K H L A ~  KHAN 

Pharmacology Section, P.C.S.I.R. Laboratories, Karachi 32 

(Received May 16, 1969, revised August 9, 1969) 
. . 4: * 

The aquous portion of the alcoholic extracts of plumeria :acutiFolia, is a strong relaxant of smooth muscles 
of the intestine. Its action on isolated atria and heart are like those of acetylcholine. Its action on rat uterus 
are interesting in the way that it relaxes the uterine muscle and antagonfsq.the action of syntocinon and oxytocin. 
The drug is not toxic and can be given in high doses. , ,. . 

. . 
r. . : 
i 

Introduction Isotated .'.~tiinea-pi~ ~ l & m . - ~  small piece of 
terminal -ileum was perfused with oxygenated 

Plumeria acutifolia is a very widely grown garden Tyrode's solution at  37OC in a small organ bath. 
plant of this subcontinent. Popularly known a s ,  The contractions were recorded.on smoked-drum 
"Champa", its white and yellow flowers give a by a frontal writing lever. 
very pleasant fragrance. l.p. folk medicine, its 
use . tan@, :faF _and wi&$ 'It' h' as- ' 3ee4 . ' ,us-ed., as" Isolated Rabbit Atria.-The preparation was set 
purgative,: rubefacient, antiherpetic- and-antidote up according to the method of Burn.2 The tissue 
to snake poison (Nadkarsil). However this,plant was perfused in oxygenated McEwen's solution at 
has. not been studied scientifically so far. This 28°C. The contraction was recorded by spring 
paper deals with the pharmacology of the extract loaded lever. 
of the leaves of this plant. 

Isolated Rabbit Heart.-Langendorff isolated 
In folk medicine the therapeutic activity of this heart preparations was set up according to the 

plant in attributed to its crude extract. The method of Burn.3 McEwen's solution was used 
pharmacological studies were therefore carried for perfusion. 
out on extracts obtained by simple proceedures 
thus, ensuring the presence of all the possible Isolated Rat Utencs.-Adult virgin female rats 
active ingredients.~ in oestrus were selected by studying their vaginal 

smears under the microsco~e. The tissue was 
- Extraction 

Fresh undried leaves of plumeria acutifolia were 
collected and cut in small pieces. Four kilo- 
grams of the cut leaves were soaked in ethyl 
alcohol for 15 days. Alcohol was removed from 
the extract at 40°C in vacuo leaving a dark brown 
coloured sticky mass,. which weighed 2 I I .25 g. 
This material was .fhoroughly shaken in a separat- 
ing funnel with 500 ml of distilled water and 500 
ml of petroleum ether jb.p. 6040°C) and left 
overnight. The lower aqueous layer was collected 
from below and heated on a water bath at 60°C 
in vacuo. The dark brown sticky material left 
in the flask weighed 95.19 g. This material 
was used in the pharmacological experiments. 

Pharmacology 

The pharmacological properties of the extract 
were studied on the following preparations: 

Isotated Rabbit Duodenum.-A piece of rabbit 
duodenum was suspended in oxygenated Tyrode's 
solution at  37OC. Contractions were recorded 
on a smoked drum by a frontal writing lever. 

perfused in oxygenated de ~aion 's  solution warmed 
upto 27-28°C. 

Rat Phrenic Nerve-diaphragm Preparation.-The 
preparation was set up according to the method . 
of Bulbring.4 The nerve was stimulted elec- 
trically using square wave pulses of 6-8 volts 
strength, having a duration of 0.5 msec and a ' 

frequency of 6 per minute. 

Guinea-Pig Lungs in vivo.-Preparation was set 
up to study the resistence of the guinea-pig lungs 
to inflation in viuo by the method of Konzet and 
Rossler.5 

Dog Blood Pressure.-Femoral artery was canulat- 
ed in an anaesthetised dog and blood pressure 
recorded by a mercury mano-meter. Respiration 
was recorded by canulating trachea. Injections 
were given via femoral vein. Carotid arteries 
were isolated and were clamped periodically 
for 30 secs. 

Toxicity.-Adult male albino mice weighing 
20-25 g were used. Increasing doses of the 
extract were injected intraperitoneally in different 
groups of mice. The animals were observed for 
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INFLUENCE OF SOME NUTRIENT MEDIA ON THE TOXICITY OF ZERLATE TO 
HELMINTHOSPORIUM HAWAIIENSE 

MANZOOR SAEED and S. SHAHID HUSAIN 

Botany Section, P.C.S.I.R. Laboratories, Karachi 32 

(Received March 3, 1969; revised March 27, 1969) 

Theinfluence of corn meal dexrrose agar, corn meal agar, oat meal agar, lima bean agar and sabouraud dextrose 
agar on the toxicity of zerlate to Helminthosporium hawaiiense (Bugnicourt) was determined. 

It was observed that while loo;< inhibition of H .  ha~uaiiense was obtained when 0.033% zerlate was mixed 
in corn meal dextrose agar and corn meal agar media, little inhibition of the fungus took place at the same 
zerlate concentration on sabouraud dextroseagar. Oat meal agar and lima bean agar media also exert some influence 
and decrease the toxicity of zerlate but not as much as sabouraud dextrose agar medium. It may be presumed that 
there may be some kind of interaction between the medium and the fungicide which either decreases or enhances 
the toxicity of the test substance. It is, therefore, suggested that the medium factor may always be taken into 
consideration in testing the toxicity of fungicides. 

Introduction 

Considerable work has been done on the testing 
of candidate fungicides and indigenous subs- 
tances in the Laboratory, however, little infor- 
mation is available as to the part played by nu- 
trient media which are used for testing the efficacy 
of these substances and candidate fungicides. 
The results obtained on the toxicity of a certain 
compound have been attributed mainly to its 
chemical structure but the possible influence of the 
constituents of the nutrient medium, which may 
either enhance or decrease the toxicity of the 
compounds, is not usually considered simultaneous- 
ly. 

The present investigation, therefore, was started 
primarily to determine the effect of some nutrient 
media on the toxicity of zerlate to Helminthosporium 
hawaiiense. 

Materials and Methods 

Five different media, namely ( I )  corn meal 
dextrose agar. (2) corn meal agar (3) oat meal 
agar (4) lirna bean agar and (5) sabouraud 
dextrose agar were used in these studies. These 
media were dissolved in distilled water and steriliz- 
ed at  15 lb pressure for 15 minutes. Twenty ml 
of each medium was poured in petri dishes and 
triplicates were employed for each medium. Con- 
trols (without zerlate) were also run simultaneously. 
Zerlate in concentrations of 0.033% was used in 
these studies. 

The petri dishes were then inoculated with a 
4 mm disc of Helminthosporium hawaiiense which 
were cut from the growing edges of a 4-day old 
culture. The petri dishes were incubated at  28OC 

and examined at regular intervals. The diameter 
of colonies was measured and mean of three read- 
ings was recorded. The results presented i n  
Fig. I were taken after 96 hr of inoculation. 

Results 

It may be observed that in all control dishes, 
Helminthosporium hawaiiense grew fairly well, al- 
though growth on sabouraud medium was a little 
less than on other four media. At a zerlate con- 
centration of 0.033% Helminthosporium hawaiiense. 
was completely inhibited when grown on corn. 
meal dextrose agar and corn meal agar media. 
However, the percentage of inhibition was much. 
less in sabouraud's agar medium where at  0.033% 
of zerlate, Helminthosporium hawaiiense produced 
2.62 cm of mycelium in 96 hr. 

On oat meal and lima bean agar, the inhibitory- 
effect of zerlate was comparatively more pro-- 
nounced than on sabouraud, as only o .83 cm  and^ 
0.28 cm of mycelium was produced respectively. 
The results are summarized in Fig. I. 

Discussion 

From the above results it appears that the in- 
hibitory quality of a test substance or candidate- 
fungicide is influenced by the medium which is 
used for growing the fungus and testing the sub-. 
stance. In the present investigation it is observed 
that while complete control of Helminthosporium. 
hawaiiense, is obtained at a zerlate concentration 
of o .033% when tested on corn meal dextrose 
agar and corn meal agar media, little inhibition 
takes place when sabouraud dextrose agar medium 
is used. It may be possible that certain substances 
in sabouraud's medium may be interacting with. 
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REPORT ON ADDITIONS TO THE PENICILLIUM SPECIES FROM WEST PAKISTAN 
KARACHI 

S. IPTIKHAR AHMED and (Mrs) NAJMA MURTAZA 

P.C.S.Z.R. Laboratories, Karachi 32 

(Received June 12, 1968; revised February 17, 1969) 

A study of Penicillium species from Karachi was taken up. Malt extract agar and Czapek-Dox agar media were 
utilised for screening these fungi. A total of 15 species, namely: Penicillium chrysogenum Thom., penicillium near P. 
chrysogenum, penicillium near P.  corylophilum Dierckx, P.  cyclopium Westling, P.  expansum Link, P .  Janthinellum 
Biourge, P .  lilacinum Thom., P.  martensii Biourge, P.  notatum Westling, P.  oxalicum Currie and Thom., penicillium 
near P .  patulum Bainier, P .  purpurogenum Stoll, P.  rubrum Stoll, P.  steckii Zaleski, and P.  variabile Sopp, were recorded. 
Ou t  of these, ~enicill ium near P.  chrysogenum Thom., penicillium near P .  corylophilum, P .  cyclopium Westling, P .  
martensii Biourge, penicillium near P. patulum Bainier and P. steckii Zaleski have been reported from Karachi for the 
first time. The species which have never been recorded as such from West Pakistan include ~enicill ium near P .  
chrysogenum, penicillium near P .  corylophilum, P .  cyclopium, P.  martensii, and penicillium near P .  ~ a t u l u m .  Brief des- 
criptions based on our specimens for these five species have been provided. 

I t  cannot be denied that the mycoflora of West 
Pakistan is very poorly known and, therefore, 
concentrated efforts and hard work is essentially 
required for improving the situation. About 
1500 species of fungi have been reported till now 
from this area of over 3,00,000 sq. miles and the 
scope for hundreds of more species which have 
never been investigated seems encouraging. The 
species of the genus Penicillium Link, reported from 
West Pakistan. are also very limited in number 
and demand further investigations. 

The mycologists who contributed in reporting 
Penicillium species from the area, now known as 
West Pakistan, include mainly Chaudhuri and 
Sachar,I Chaudhuri and Umar,2 Hukam Chand,3 
Chaudhuri,4 Sultan Ahmed,s Ahmed, Quraishi 
and M ~ r t u z a , ~  Rizvi,7 auraishi,* Husain, Hasany 
and Ahmed,9 Ahmed'o, Nishat, Ahmedunnisa 
and Ahmed,II Ahmedunnisa, Nishat and 
Ahmed.12 

The Penicillium species recorded from West 
Pakistan are: P .  atramentosum Thom, P .  brevicaulis 
var glabra Thom, P. casei Staub, P .  charlesii Smith, 
P .  chloro-leucon Biourge, P .  chrysogenum Thom, P. 
citrinum Thom, P .  cyaneo-fulvum Biourge, P .  digitatum 
Saccardo, P .  ehrlichii Klebahn, P. expansum Link, 
P .  fellutanum Biourge, P .  funiculosum Thom, P. 
glaber Westling, P .  glabrum (Wehmer) Westling, 
P. glaucum Link, P. janthinellum Biourge, P .  lilacinum 
Thom, P .  notatum Westling, P .  oxalicum Currie 
and Thom, P .  patulum Bainier, P. pinophillum 
Hedgcock, P. puberiulum Bainier, P .  purpurogenum 
Stall, P .  spinulosum Thom, P .  sbckii Zdeski, P. 
mblabritium Biourge, P .  tenellum Cooke, P .  terrestre 
Jense, P. variabile Sopp, P .  vinaceum Gillman and 
Abbott, and P .  viride-varians Chaudhri and 
Sachar. 

After a thorough investigation it was disclosed 
that out of the above 33 species of Penicillium, 
only 26 were the accepted ones. The remaining 
were either synonyms or erroneous names.. 
These cases have been discussed separately. 

A total of 15 species, namely P. chrysogenum 
Thom; penicillium near P. chrysogenum, penicilliurn 
near P. corylophilum Dierckx, P .  cyclopium Westling, 
P .  expansum Link, P .  janthinellum Biourge, P. 
lilacinum Thom, P. martensii Biourge, P. notaturn 
Westling, P. oxalicum Currie and Thom, penicillium 
near, P .  patulum Bainier, P.  purpurogenum Stall, 
P .  rubrum Stoll, P .  steckii Zaleski, and P .  varia- 
bile Sopp, were recorded by us from Karachi. 
Out of these penicillium near P. chrysogenum, penicil- 
lium near P. corylophilum, P .  cyclopium, P. martensii, 
penicillium near P. patulum, and P .  stekii have been 
reported for the first time from Karachi. The 
species not reported from West Pakistan as such 
are: penicillium near P. chrysogenum, penicillium 
near P .  corylophilum, P. cyclopium, P .  rnartensii and 
penicillium near, P .  patulum, Penicillium near P .  
chrysogenum and penicillium near P. corylophilurn 
are considered here as variants of P .  chrysogenum 
Thom and P .  corylophilum Dierckx respectively. 
Penicillium near P .  patulum seems to be a mutant of 
P. patulum Bainier. These discussions have been 
provided separately below the description of these 
three species. 

Materials and Methods 

Species included in the present paper were 
isolated from soil as well as air sources. The depth 
of the soil from which the samples were collected 
was maintained roughly at 5 in. one g of soil sample 
was thoroughly mixed with 10 ml ofsterilised water. 
o. I ml of this solution was poured into 4 sterilized 
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DORMANCY AND HARDSEEDEDNESS IN ABRUS PRECATORIUS LINN 

A. HAMEED KHAN and MASARRAT RIAZ 

- Division of Biochemistry, P.C.S.Z.R. Laboratories, Karachi 32 

(Received January 3, 1969; revise3 April 9, 1969) 

Three lots of hard seeds ofAbrus  pretatorirts Linn were collected in September and December, 1965, and March, 
1966, and allowed to germinate on wet blotters in open petridishes at room temperature. The softening of seeds 
in the 3 lots showed a similar pattern over a period of 24 years. In 1966, softening started in June and continued 
upto October; in 1967 large number of seeds softened in k a y  while a total of only 7 seeds softened in 1968. This 
variation in softening of seeds has been attributed to changes in atmospheric temperature. Effect of sulphuric acid 
and temperature on the softening of hard seed fraction of Abrusprecgtorius has also been studied. 

Introduction Three lots of hard seeis were collected in September 
and December, 1965 and March, 1966, in the 

Hard-coatedness is caused usually by imper- manner described above. 
meability of the seed coat or some of its layers, to 
water or to gases, though both mechanical and The temperature effect was studied by placing 
chemical inhibition of germination may also be wet blotters 25 hard seeds in an incubator main- 
factors in dormancy. Many species of plants tained at 32°-350C and another 25 seeds at room 
have been reported to produce both impermeable temperature ( 2 n ~ - 2 5 ~ ~ ) ,  for a period of more 
seeds and seeds whose coats are readily permeable than months. 
to water at one or more points. The family 
Leguminoseae, to which Abrus precatorius belongs, In order to determine the possible of the. 
has been reported by Ewartl and to produce seed coat in restricting germination, seeds were 
impermeable seeds more than other plants. Certaln treated with sulphuric acid.* Two batches of 

nonleguminOus plants which produce hard seeds were soaked in concentrated sulphuric 
seeds are L.) acid for 5 and 30 minutes, and four batches with 

belonging to the Malvaceae, morning glory 75% sulphuric acid for 2, 5, 15 and 30 minutes, 
( Ipomea purpurea (L) Lam) of the ConvoLvuLaceae and then washed thoroughly in water for 1 hour. 
and canna indica L, of the Cannaceae' The seeds afterwards were transferred to petri 
Certain members of other families such as Gra- dishes,.having wet blotters and their germination mineae, Geraniaceae, Chenopodiaceae and Solanaceae studied at room temperature. 
also produce such seeds. Although the hard seed 
fraction varies from 2% to more than 90% in some 
species it is considered to provide survival insurance Results and Discussion 

to the species under adverse sowing conditions. 
According to Barton3 very few investigations The germination graphs the 3 lots 
have been undertaken to study this important seed hard seeds collected in 1 9 ~ 5  (lot 'A'), 
fraction. December, 1965 (lot 'B') and March, 1966 

(lot 'C'), are shown in Figure I.  I t  is evident 
This paper is a report on experiments in which that May, June and July are the most favourable 

the effect of seasonal changes on the germination months for the germination of these seeds, al- 
of the hard seeds of Abrusprecatorius has been studied though some of the seeds may soften** even in 
over a period of more than 24 years. Influe~ce October. The pattern of germination graphs 
of factors, such as temperature, acid treatment in all the 3 lots is also similar but the rate of 
etc., 4-6 which are considered to be helpful in germination is quite different in 1966, 67 and 68. 
breaking the dormancy of seeds, has also been All factors remaining constant, this difference in 
studied. germination rates, during 2 4  years of the present 

investigation, can probably be attributed to the 
Material and Methods temperature changes of the surroundings. A 

reference to the temperature charts of the Meteoro- 
Seeds of the scarlet variety of Abrus precatorius - -  

*The seeds were also treated with alcohol, cold and were procured the local market; washed with hot glycerine but no improvement in germination was noted. 
water to remove adhering dust and allowed to 

**During this study the words softening and germination germinate On wet in Open petridishes 'at are used as synonymous, since it was observed that 98% of the 
room temperature. Seeds which nxnained un- hard seeds which softened during the present investigation, ger- 
soaked after 21 days were called the hard see&. minated into seedlings. 
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THE STAGES OF THE MALE LAC INSECT 
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The findings reported here incorporated a 
research program on lac cultivation carried out, 
a few years ago, at the P.C.S.I.R. Laboratories, 
Karachi. Recently, another centre of research 
has been established at the P.C.S.I.R. Labora- 
tories, Rajshahi, an area where lac has been 
growing even in the past. 

A change has occurred in the nomenclature of the 
lac insect; Homoptera; Coccoidea. Varshney 
points out "that Kerria, Targioni Tozzetti, 1884, 
appears the oldest and valid name for this genus 
and this change has been approved by the Inter- 
national Commission on Zoological Nomencla- 
ture". Unfortunately, the species of lac insects 
are not properly differentiated, so much so that 
one, which should now be called, Kerria j c i ,  dis- 
covered by Green, confirmed by Chamberlin and 
finally in 1923 by Mahdihassan2 has never been 
recognized by others as distinct, although there 
has been in India an Institute devoted entirely to 
the study of lac. Under these circumstances it is 
useless to raise any fresh controversy and suffice 
to say that, the paper of 1923 deals with one, 
now to be renamed Kerria sindica, Madh. Its 
important feature is that it is the only species of 
the genus that can be regularly cultivated on 
Acacia arabica, although it has been found, even 
in the city of Karachi, growing on avenue trees and 
in gardens on Abezzia lebbek and more frequently 
on Zizy@hus jujuba. 

The present communication is better appreciated 
as the continuation of observations recorded in two 
previous articles.3'4 They, however, contain 
only pen and ink drawings, and no photographs, 
while these offered here present a more realistic 
picture. The lac issect has two kinds of males, 
winged and wingless. A generation where males 
predominate has a larger ratio of winged males. 
In  fact in Kerria sindica, a generation may com- 
prise of only males when they are all winged 
individuals. The future of the species then 
depends upon sex reversal, when the hermaphro- 
dite appears as a crown-shaped cell, entirely 
different from the common smooth and round 
pill-like cell. Then a rough indication of judging 
the crop of lac to be expected is by finding the 
ratio of winged male larva in a generation; its 
less percentage promising a better harvest. The 

*Now at Square Pharmaceuticals Ltd., Pabna, East Pakistan. 

wingless male larva grows slightly faster than the 
female but that of the winged male fastest of all. 
A full grown second stage larva of the winged male 
Kerria sindica is seen in Fig. I .  The larva was 
naturally found in its cell which was dissolved 
in alcohol and the bare body of the insect photo- 
graphed. The main body, long and elliptical, 
shows a terminal brush of anal ring hairs, and the 
adjoining surface of the body is a conspicuously 
flat area. This corresponds to the operculum 
of the second stage larval cell, as also of the pupal 
cell. The adult male makes its exit backwards, 
by lifting a lid, called the operculum, forming 
the posterior part of the surface of the cell. The 
presence of such a partition on the posterior dorsal 
surface of a larval body, as in Fig. I ,  easily identifies 
its sex, as also its being mature enough to moult 
into the prepupal stage. 

The propupa of a winged male lac insect is 
seen in Fig. 2. At the front and on each side, are  
elongated projections, representing immature 
wings. The pupal stage of a wingless male is 
seen in Fig. 3. An adult, freshly teased out of its 
cell, is seen in Fig. 4. Thus fromFigs. I to 4 we 
have the full grown second stage larva, the 
propupa, the pupa and the adult; the former 
two of the winged and the latter three of the 
wingless male. 

The lac insect is also a producer of wax. These 
waxes require further research. In fact it is still 
a problek how many kinds of waxes are produced 
by the male and female lac insects in their different 
stages. The pupal cell contains an inner lining 
of a delicate transparent wax, immediately next 
to the skin of the insect which is not seen in Fig. 5. 
When the lac resin gets dehydrated it becomes 
insoluble in alcohol. The pupal cell thus leaves 
a "ghost" cell of insoluble lac resin which alone 
is seen in Fig. 5. The adult insect reveals the anal 
filaments of soft wax protruding outside the 
broken opercular lid which speaks of its full 
maturity. The opercular opening, at the pos- 
terior upper surface, in Fig. 5, is to be compared 
with the corresponding upper surface of the skin 
of the second sbage male larva (Fig. I.) In Fig. 5 
the anterior region shows on each side an eye- 
like slit or cleft, the two being the regions where 
the brachial plates of the second stage larva were 
situated. The brachial plates are structures 
peculiar to lac insects. These structures lie on 
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Due to the increasing importance and demand as compared to the availability and cost of  the large single crystal3 
of metals and their oxides for the studies of  metallurgy, corrosion, electronics etc. and their application in various 
new devices, the techniques of the large single crystal production have become of significant commercial import- 
ance. In this work the technique for the growth of large single crystals of  'Ferrovac E' and carburized zone-refined 
iron is described. The method was not successful in growing single crystals from zone-refined iron or nitrided zone- 
refined iron. Attempts to grow single crystals from 'Ferrovac E' were 90% successful. 

Methods of growing single crystals of high 
purity iron have been reported in the literature.'-4 
However, each of these methods are not com- 
pletely reliable when used on materials having 
slightly different chemical composition. Except 
for the method of Dunn4 it has not been possible 
to re-orient single crystals of iron to give any 
desired orientation. The method to be described 
has made it possible to grow single crystals from 
'Ferrovac E' and to orient the crystals with respect 
to growth direction and surhce. Dunns method 
of re-orientation was not successful when applied 
for zone-refined iron. 

Starting Materials 

The materials used during this investigatim 
were (i) a vacuum melted high purity iron 
marketed by the Vacuum Metals Corporation 
designed 'Ferrovac E' and (ii) a zone-refined 
pure iron supplied by the Battele Memorial 
Institute. The original composition of the two 
materials in (ppm) determined by mass spec- 
trometry is shown in Table I .  

Procedure 

The starting materials were cold rolled to a 
thickness of approximately 0 .5  mm. The thin 
sheets were cut into strips of suitable dimensions. 
The specimens were then degreased and electro- 
polished in 95% acetic acid%5% perchloric acid 
a t  17°C. The zone-refined iron specimens were 
either carburized or nitrided in a quartz tube at  

600°C for 30 min. Carburization was done in the 
presence of acetylene at  an initial pressure of 2 
mm; whereas nitriding,was carried out in a con- 
tinuous flow of dry nitrogen (at a rate of approxi- 
mately 10 cm31min). Specimens were then 
annealed at  7o0°C for 10 hr in a continuous 
flow 01 dry hydrogen. The annealed specimens 
were then strained by tensile enlongation at  a 
rate of o.0002 inlmin. Single crystals were 
grown successfully up to a straining speed 
of 0.003 inlmin without any inhomogenous 
deformation. Total strains normally applied were 
2.5 to 4.5%. When large strains were used i t  
became d~fficult to restrict the nucleation of new 
grains in the matrix, which competed with the 
seed crystal for the growth of a single crystal. 
With strains less than 2% continuous growth of a 
single crystal in the whole specimen became diffi- 
cult. After straining the portions of the specimen 
that were in the grips of the tensile machine were 
etched off in 50% HN03+10% HF+ 40% H t O  
by covering the rest of the specimen with a thin 
layer of a lacquer. After etching the specimen 
was cleaned with acetone. 

The temperature-gradient furnace employed 
for growing single crystals is shown in Fig. I .  Tap 
water was circulated through the copper jacket to 
maintain the temperature-gradient. The tem- 
perature-gradient in the furnace after setting a t  
875°C is shown in Fig. 2. 

The strained specimen was then placed in the  
quartz tube as shown in Fig. I .  and the quartz 

Mg Mn Si Cr Ni A1 Cu Co Sb C Sn 

Ferrovac 'E' I 3 50 30 20 10 100 20 5 70 3 

Zone-refined I 0 .3  5 30 10 2 10 5 3 3 I ' 

* Present address: P.C.S.I.R. Laboratories, Karachi 32. 
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STUDIES ON CARBOXYMETHYLCELLULOSE 

Part V1.-Preparation and Properties of Potassium Carboxymethylcellulose 

M.H. KHUNDKAR and A.H.M.M. RAHMAN 

Department of Chemistry, Dacca Universip, Dacca 2 

(Received April 1 1, 1969) 

It was confirmed that K-carboxymethylcellulose cannot be prepared directly from K-cellulose and monochloro- 
acetic acid in aqueous medium. But it could be successfully prepared in aqueous-ethanolic medium according to 
new method developed in this laboratory. 

Process variables and the effect on D.S. were studied. The reaction was found to depend on factors more 
or less similar to that found for Na-carboxymethylcellulose except that the best D.S. (1.19) was obtained in absolute 
alcohol medium. The D.S. could be increased with repetitive carboxyn~eth~latio~l and in four stages a value of 
2.1 1 was obtained (compared to 2.63 reported earlier9 for Na-carboxymethylcellulose). 

Results are presented on physical properties, detergency improving properties and emulsifying ability. K- 
carboxymethylcellu~ose was considered better than Na-carboxyrnethy!cellulose for the preparation of cod-liver 
oil-water emulsion. 

Introduction 

Na-carboxymethylcellulose has, particularly 
during the last 20 years, developed itself into an 
important commercial product having an in- 
creasing number of uses. Details will be found 
in a recent review.1 In all the above cases only 
the use of sodium Na-carboxythylcellulose has 
been mentioned and the methods of commercial 
preparationz-4 have not differed fundamentally 
from the original laboratory reaction of corn- 
bining sodium monochloroacetate to the alkali 
cellulose in an aqueous medium. In most of the 
commercial products available, the degree of 
substitution varies from 0.6 to 0.8 when the 
products are just water soluble but serve the pur- 
pose in detergent industry which was its main use. 

In this laboratory, the main interest on carboxy- 
methylation was to explore the possibility of 
utilization of jute, first after delignification and 
then directly as such in place of cotton linters or 
papef pulp. Another purpose was to modify the 
condlt~ons and the process as to get the products 
having higher degrees of substitution which might 
have other interesting properties. Emulsification 
of oil-water suspension was found to be one such 
property. 

Initially it was found that by using very high 
concentration of alkali, the degree of substitution 
could be increased in aqueous medium to I .  05 
and in this respect both cotton and delignified 
jute were more or less equally good.5 Later, an 
excellent method6 was developed in this laboratory 
by using water-organic solvents asreactionmedium. 
T h e  process was simplified by combining the 

carboxymethylation with the prior preparation of 
soda cellulose. For results obtained in ethanol 
medium, water-cellulose ratio was a critical factor. 
With an overall alkali concentration of 17%(w/v) 
and with a water-cellulose ratio of I .o from 
purified jute, a degree of substitution of 1 . 3 1  
was obtained. Interestingly enough it was later 
observed that better carboxymethylation was 
obtained7 if the process was carried out directly 
with crude jute powder (without delignification). 
And in a single step a D.S. of I .48 was obtained. 
The same reaction could be further pushed for- 
ward by carrying in an autoclave8 and a D.S. of 
I .6 I was achieved. Repetitive carboxymethylation 
was last attempted9 in which by four step repe- 
titive treatment a D.S. of above 2.6 was obtained 
with jute whereas with cotton after the fifth step 
a value of 2.88 was achieved; the properties ofthis 
product were a bit different. 

All the above work concerned with Na-car- 
boxymethylcellulose. Very little information was 
available for the corresponding potassium salt. 
Hollabough, Burt and WalshIo described the 
resemblence in some properties of the two com- 
pounds, but did not mention the method of pre- 
paration of K-salt. Hader, Waldeck and Smith4 
believe that metal carboxymethylcellulose can be 
prepared from Na-carboxymethylcellulose with 
metal salts in aqueous solution by double de- 
composition. Longworth and J. J. Hermans" 
prepared K-carboxymethylcellulose from Na- 
carboxymethylcellulose by treatment with KC1. 

In the present work also it was first found that 
in an aqueous medium, potassium carboxymethy- 
lcellulose could not be prepared; but in ethanolic 
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DEVELOPMENT OF LONGLIFE ROT1 (BREAD) 

MUMTAZ HUSSAIN and MANZOOR-UL-HAQ SATTI 

GHQ Science Laborato7y, Chaklala 

(Received October 17, 1968; revised April 1, 1969) 

A prototype roti which remained quite palatable for 72  hr at 3S°C was developed. As expected glyceryl 
monostearate was found to make the roti soft but on the other hand it adversely affected the pliability o f  the rotis. 
The effect o f  addition of  glyceryl monostearate on physical dough characteristics was also studied. T o  counteract 
this effect wet wheat gluten and freeze-dried wheat gluten were incorporated. Both forms o f  gluten increased 
the resistance o f  the dough on Brabender Extensograph to a peak value o f  1000 mm. Rotis prepared with in- 
creased amount o f  gluten remained very soft and resilient up to 72 hr. Sorbic acid was not found a suitable my- 
costatic agent for use in rotis as it imparted a bitter after taste. 

Introduction 

Baking rotilnaan is a time-consuming operation. 
The roti baked in the conventional manner starts 
deteriorating in texture and flavour within a few 
hr of its baking. 

Both leavened and unleavened rotis are consum- 
ed in West Pakistan, though some people prefer 
one to the other. Leavened roti/naan/kulcha is 
conventionally prepared by keeping the dough 
till spontaneous fermentation occurs and then 
supplementing the leavening effect by addition 
of soda bicarbonate. Some of the leftover leavened 
dough is utilised next day as sponge (starter). 
Apart from possessing a short life, the inherent 
hazards of such a roti produced on a bulk scale 
and fed on institutional basis do not require any 
elaboration. 

Conventional roti, whether leavened -or un- 
leavened, teriorates by (a) drying out (b) under- 
going staling, becoming crumbly and unfit for 
consumption alongwith curry in the usual Pakistani 
style (c) developing mould growth if drying out is 
inhibited or prevented, and (d) possibly developing 
ropiness due to contamination with Bacillus mescn- 
tricus etc. 

Drying out can be largely prevented by suitable 
wrapping or packing. Paper-foil-polyethylene 
laminate bag affords good protection against loss 
of moisture when chapati has to be preserved for a 
few months.' Polyethylene bags have also been 
used for packing.2 

Staleness can be retarded by proper selection of 
ingredients. Cathcart3 has summarised the effect 
of various factors and ingredients on the staling 
rate of bread. Sugar and fat (shortening) help 
retarding staleness considerably. Surface active 
agents like glyceryl monostearate are widely used 

in bread manufacture for retarding the staleness. 
Glyceryl monostearate has been used for inhibiting 
stsalenes in chapati.2 

A long-life roti must retain its characteristic 
resilience so that it can be dipped into the 
curry in the conventional manner. Although 
surface active agents like glyceryl monostearate 
retard staleness by conferring greater moisture- 
retaining power, it has adverse effect on the re- 
silience of the roti. Little or no work seems to 
have been done on this aspect of the problem. 

The work reported in this paper has been 
carried out from the following points of view. 
(a) The roti should remain palatable for a t  least 
48 hr during summer. (b) I t  should retain its 
original resilience to a very large extent. (c) The 
recipe should be capable of being applied to large 
scale production. 

Materials a n d  Methods 

Flour was obtained from the local army supply 
depot and it was ensured that it had not been in 
storage for more than 2 months after milling. 

Dried baker's yeast was procured from the 
market and was assessed for its activity on Bra- 
bender Fermentograph. Glyceryl monostearate 
used was of self-emulsifying type. Wet wheat 
gluten was prepared by the following method, 
which is a modification of the method commonly 
described in textbooks on bread-making and 
cereal chemistry. "Prepare the dough of slightly 
tight consistency. Leave it to mature for 30 min, 
Squeeze it gently and place i t .  beneath a slow 
stream of water from the tap. By gently mani- 
pulating the dough the starch is separated in a 
milky slurry and the gluten is retained as a singk 
coherent mass. IOO parts of good quality atta g&e 
a yield of about 28 parts of wet gluten." 
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EXTRACTION OF LEAD METAL FROM INDIGENOUS GALENA 
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(Received September 19, 1968; revised January 14, 1969) 

Extraction of lead metal from indigenous lead ore (galena) has been success full^ carried out by smelting (pre- 
cipitation) method. Effect of different fluxing agents on the distribution of lead metal in the slag-matte-system 
was studied by analysing the slag and matte for their diffused lead content while1 ead for its iron contamination. The 
appropriate amount of different components of the charge containing 1 kg of the ore (65% PbS) are found to be 
50-75 g common salt, 100-110 g soda ash and 160-165 g iron scrap, smelting temperature ranging from 900°C- 
1000°C with a time period of 1& to 2 hr. Optimum recovery of the metal ranged from 95-98% with a purity of 
98.5 to 99.12% Pb, the impurity being mainly iron. 

The availability of lead ore, iron scrap, various fluxing agents employed and the specific properties of the end- 
product ensure the feasibility of the process. 

Introduction crucible was lowered into a natural gas-fired 
furnace, the heat was turned on and after a period 

Lead metal plays an important role in many for warming up furnace, the operating tempera- 
industries as metallic lead, its alloys and chemical ture was noted with an optical pyrometer. After 
compounds. Its use is well recognised in the 4 hr the crucible was again examined. The 
metallurgy of precious metals like silver and gold, fusion was closely watched and great care was 
where it is employed as a collector in the Park's taken to mix the contents of the crucible thorough- 
process. I ly together. 

Lead ores always have many impurities which 
complicate the smelting process reactions. These 
impurities must be separated by the formation of 
slag. In addition to slag, another substance 
"matte" is usually formed between the slag and 
the heavy lead metal. The specific gravity of the 
metal and the matte is not sufficiently divergent 
to allow their complete separation. Addition of 
fluxes such as common salt, soda ash, lime, etc., 
is necessitated to decrease the specific gravity the 
matte for its separation from the metal. 

The smelting of lead ore is based on three 
principles,z ( I )  the reduction of ore by C or CO, 
(ii) the roast-reaction and (iii) the precipitation 
method. 

The present studies have been carried out for 
the extraction of lead metal from indigenous 
galena3 bjr the precipitation method. Typical 
analysis of the ore used runs as under : PbS 64.8%, 
SiOz 28. I %, Alz03 I .8%, CaC03 2.8%. 

Experimental 

The ore was ground to pass through a coarse 
screen, the largest to pass through being of the 
size of 1/4 in. The charge comprising I kg 
(650 g PbS) of ore with necessary fluxing materials 
and iron scrap which consisted of mild steel or 
wrought iron or tinned scrap, but not cast iron, 
was added in a graphite crucible No. 6. The 

The freed lead gravitated to the bottom of the 
crucible. The slag and matte were laddled off 
with an iron spoon and the contents of the crucible 
poured into moulds. The matte and slag were 
taken separately. The slag and the matte from 
different batches smelted at  different temperatures 
for different periods and were weighed and analys- 
ed for their lead contents, while the lead metal was 
analysed for its iron contamination. The results 
are shown in Tables 1-4. 

Results. and Discussion 

For all practical purposes maximum extraction 
of metal is the prerequisite of a good commercial 
concern. Galena when fused with varying 
amounts of iron scrap and fluxing materials gave 
products whose analysis gave some interesting 
results. The amount of lead ore being kept 
constant, increased additions of iron scrap led to 
increased percentage recovery of lead. This 
percentage attained an optmium value when 
PbS in the ore and iron scrap were in their molar 
proportion (PbS :Fe 239 :56 approx.) A slight 
excess (0.2-1 ,674) in the amount of scrap iron is 
held as mechanical suspension in the lead metal as 
Pb-Fe compound (Table I ) .  The metal obtained 
by the direct precipitation method has to be got 
rid of its iron burden by further treatment. This 
iron can be removed by the addition of calculated 
amounts of PbS or sulphur which forms the sul- 
phide of iron leaving 99% pure metal. Here the 



414 

Pakistan J. Sci. Ind. Res., 12, 414-417 (1970) 

SCIENTIFIC GRADING OF JUTE 

Part I.-Lustre Determination of ~ i ~ e r e n t  Grades of Jute Fibre 

M. MANZOOR-I-KHUDA, M.A. KARIM, MANZOORUL HUQ and SHAHIDULLAH 

Technological Research Board, Jute Research Institute, Dacca 15 

(Received February 3, 1969) 

Decreasing value in the lustre has been observed in both Tossa and White jute from the higher grades to the 
lower grades. It may be possible to  accept this as one of the indices in grading. 

Introduction 

Grading of Jute has been traditionally done 
through "hand and eye" method without taking 
recourse to any scientific determination or standar- 
dization of any specific characteristic of jute fibre 
itself. The present series of studies in these lab0 
ratories aims at  evaluating existing under execu- 
tion or new basis which can be conviniently and 
scientifically assessed for defining different grades 
of jute. This is a problem of very wide import- 
ance and needs extensive studies before any definite 
recommendations can be made. Jute is not a 
homogeneous fibre and hence cannot readily 
accept the existing standards and procedures 
meant for cotton and other homogeneous fibres. 
Heterogenity of the fibre is even inherent in the 
same strand of jute which may be due to one or 
more of factors indicated below: 

( i ) Quality and efficiency of retting. 
(ii) Insect or other parasites attack. 
(iii) Agricultural Practices including effects 

of fertilizers. 
(iv) Quality of seed. 
(v) Location of farm. 
(vi) Soil and climatic factors. 

I t  can hence be easily understood that to get 
coherent results, capable of scientific interpreta- 
tion, a significant statistical mean of various deter- 
minations has to be made. This paper presents 
some of the findings on the lustre determination of 
jute. 

Lustre ofjute fibre helps to ascertain the grading 
of different kinds of jute (without the cuttings). 
Among the commercial classifications of jute, 
Jat jute of Chorchorous capsularies (White jute) and 
Chorchorous olitorious (Tossa jute) varieties are the 
best. These are the products of high lands of the 
area watered by the old Brahmaputra river. The 
retting and washing operations carried out in such 
water contributes to the good colour and lustre 
of Jat jute. The colour is from white to cream 
and the lustre is silk-like. 

Lustre and colour are among the characters 
which constitute the jute quality. This quality 
of jute must be maintained from harvest to con- 
sumption. And both lustre and colour of jute 
fibre attract the eyes of the buyers to purchase the 
fibre Qn reasonable price. 

The photoelectric Leukimeter with Multiflex 
Galvanometer is used for the rapid and objective 
determination of the percentage of colour and 
lustre of the textiles and powdery substances. The - 
photoelectric current produced is a direct measure 
of the brightness of the test object. 

Instrument 

The Multiflex Galvanometer is a mirror gal- 
vanometer in which the light source, light beam, 
scale and resistance are lodged with the galvano- 
meter system in a case of light quality insulating 
material. Its galvanometer system is fitted with a 
taut suspension which adjust itself readily and 
requires no levelling. The light spot scale ensures 
readings free from parallax. 

Length of scale 200 mm (about 8") special scale 
can be substituted for the standard scale. 

A two-pin shunt box with two central rheostats 
serves for continuous adjustment of sensibility. 

Procedure 

Measurements can be made by comparing a 
white standard using no filter. After placing the 
standard on the measuring unit, the deflection 
of the measuring instrument is adjusted to the 
nominal value of the standard. The intensity of 
lustre of the jute fibre under the treatment or test 
is then read off the scale, the white standard being 
taken as 100%. 

The flow sheet presented in Table I ,  illustrates 
the sampling technique employed for getting a 
representative value for the jute sample under 
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SCIENTIFIC GRADING OF JUTE 

Part 11.-Determination of Cellulose in Different Grades of Jute Using the Methods 
of Cross and Bevan* 

M. MANZOOR-I-KHUDA, A.S.M. SERAJUDDIN, M. NURUL AMIN and A. AZIZ KHAN 

Technological Research Board, Pakistan Central Jute Committee, Dacca 
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The cellulose content (determined by Cross and Bevan methods) of different grades of white (Corchorous 
capsularis) and tossa (Corrhorous olitorious) jute has been found to decrease from the higher to the lower grades 
ofjute. The data presented indicates that cellulose content of the various grades of jute may be used as an index 
for grading of jute. 

In our earlier  communication^ on scientific 
grading of jute some results on the lustre deter- 
mination of jute were presented and it was 
suggested that lustre could be used as one 
of the acceptable indices for the grading of 
raw jute. Both varieties of jute, namely Cor- 
chorous olitorious (Tossa) and Corchorous capsularis 
(White) have cellulose as their major chemical 
constituent. This paper presents some of the 
analytical findings on the chemical constitutio~~ 
of jute fibres of variously accepted grades. The 
results indicate that the analyses of cellulose 
content is acceptable as an index for grading of raw 
jute. 

The samples of professionally graded (new 
grades) pucca bales of Pakistani white and tossa 
grades of jute were analysed for their cellulose 
content by the Cross and Bevan methods. The 
top portion and the bottom portion of the jute 
plant can be accepted to differ in their chemical 
and physical properties due to various factors of 
plant biology including relative maturity, which 
makes the bottom portion comparatively more 
mature and coarser than the top portion. In 
practice the behaviour is so much different that 
the normal retting procedure allows the top 
portion to be retted fully leaving the bottom portion 
woody and partially retted. Before processing 
the jute further, these bottom portions are 
normally cut out and dealt separately as ''jute 
cuttings". The samples of "long jute" from the 
pucca bales are the fully retted portion of the fibre 
obtained after removing the cuttings. But even 
in these strands of long jute fibre the bottom and 
top portion could be expected to analyse different- 
ly. This assumption has been substantiated by 
the analytical finding in Tables I and 2 
which clearly show that in all grades of jute of 
both the varities the superior qualities show more 
cellulose in the more mature bottom portion as 
compared to the tops. In the inferior grades 

*Part I. Pakistan J. Sci. Ind. Res., 12, p. 414 (1969). 

namely, Pak White "E", Pak Tossa "D" and 
Pak Tossa "E". the bottom portion contains less 
cellulose than the top. The hemi-cellulose, pectin 
and lignin are the three other components of jute 
fibre, besides cellulose. And the results can be 
explained by the fact that the less mature and 
possibly over-retted tops may be comparatively 
richer in hemi-cellulose and possibly pectin content 
in the superior grades, thus giving a lower analy- 
tical figure for cellulose. Whereas, the inferior 
grades are likely to be poorly retted fibres, thus 
making the bottom portion comparatively stiff, 
containing more lignin and inorganic residues etc., 
thus giving a lower cellulose value than the tops. 

The cellulose content of tops and bottoms of 
various grades of jute fibres does show a definite 
overlapping of values as can easily be expected. 
But even then it will be seen that the average 
cellulose content gradually decreases from 70% 
and 69% for the Pak Special grades of white and 
tossa, respectively to a minimum average of 58% 
and 60% for the "E" grades of the two varieties. 
The difference in the celluIose contents of various 
grades are clearly defined and should be accept- 
able as an index for grading. 

The pucca graded bales were purchased 
through the Pakistan Jute Association. 

Dry jute powder ( I  .+I .5 g) was boiled for 30 
min with 1 %  sodium hydroxide3 solution a t  
constant volume, cooled, filtered and washed well 
with water in a sintered glass funnel (porosity I) 
and finally transferred to a conical flask placed 
in an ice bath and a slow stream of washed chlorine 
gas was passed through the material for 30 min. 
With the passage of chlorine the colour of the 
fibre changed from brown to golden yellow. This 
fibre was then allowed to stand for 60 min to 
ensure complete reaction at this stage. The 
chlorinated fibre was removed, washed well with 



Pakistan J. Sci. Ind. Res., 12, 421-432 (1970) 
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Regular studies in yield of seed cotton and its relationship with leaf number in high grade cottons were conduct- 
ed at Lyallpur during the years 1962-63 and 1963-64. Selection for low leaf number was found to be well combined 
with high yield of seed cotton, as 40 families in the first year and 24 families in the second year surpassed L.S.S. the 
commercial variety of Lyallpur zone in this respect, the actual range being 76.4-127.1 gin 1962-63 and 82.9-129.5 
in the second year as compared to 74.5 and 81.3 g for L.S.S. during the 2 years. Fourteen families in the first year 
and 21 families in the second year possessed the least foliage and high yield and showed clear indications of success 
in developing high grade cottons. 

The improvement of yield and quality of cotton 
crop has received considerable attention from the 
cotton breeders in Pakistan and other countries 
during the last 65 years and tremendous allround 
progress has also been recorded in yield and various 
quality characters of the cotton crop in the former 
Panjab by Afzall and Khan.2-5 The average 
yield of lint per acre has increased from 76.7 lb 
in the 1st decade of this century to 254 lb; ginning 
outturn of indigenous cotton (Gossypium arboreum 
L) has gone up from 33 . o x  to 40.5% and in 
Panjab American Cottons belonging to Gossypium 
hirsutum L) from 32 . o x  to 40.0%; staple length 
has increased from 0.70 in to I .25 in and over; 
fibre fineness i.e., micronaire reading has moved 
down from 7 . 0  to 8.0, to 3.5 and to 4.0; fibre 
strength has increased from 60 to 70 thousand lb/ 
in2 to 105 thousand/lb in new strains to I 13 
thousand lblinz and spinning performance has 
recorded a spectacular increase from 8's to over 
70's and strains capable of spinning 100's are 
in hand. 

It is, rather surprising, however that in spite of 
- these achievements, no research work was at  all 

undertaken for improvement of the grade of cotton 
crop of this area, which is the major factor in 
determining its price, utility in processing and 
manufacturing and the appearance of yarn and 
fabrics. The demand for higher grades in world 
markets has further added to its importance and 
it is a very serious problem in areas of labour 
shortage like U.S.A. where mechanical picking 
resulted in lowering of quality and grades and in 
cotton exporting countries, which must offer 
higher grade cotton to capture foreign markets. 

The grade of cotton is composed of 3 factors; 
colour, foreign matter and ginning preparation, 
which are directly or indirectly affected appreci- 
ably by the variety, its extent of foliage at  the 
picking time, size and type of burs and bracts etc. 

Considerable progress has already been made in 
chemical defoliation of cotton crop to obtain 
higher grades in foreign countries and Khan and 
Stroman6 studied effect of chemical defoliation on 
yield and quality of cotton. 

Realizing the great complications and financia1 
implications of chemical defoliation especially 
for less developed countries like Pakistan and the 
grave financial position of the poor cotton growers, 
the senior author started regular research work in 
1960 for breeding of cotton varieties shedding 
leaves before first picking for obtaining higher 
grades of cotton, early crop, and less boll damage. 

The findings of these researches have already 
been partly reported by Khan,3-4 and Khan7 
and it is proposed to give further details of these 
researches and findings in this paper. 

Review of Literature 

Findings of researches on this aspect of the cotton 
crop are briefly reviewed here: 

Ludwig8 stated that the artificial defoliation 
done early in the season resulted in loss of yield and 
weak lint. 

Crowtherg observed that heavy defoliation in 
the months of October and November under 
Sudan conditions were associated with drastic 
reduction in yield. 

AfzalIo stated that there was maximum shedd- 
ing of leaves during August-September i.e., during 
third and fourth month after sowing. The leaves 
at  the lower nodes were short lived and the age of 
the leaves increased a t  higher nodes and maxi- 
mum age was recorded in the case of leaves at  the . 
top of the plant and the very top most leaves were 
again very short lived. 
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STUDIES IN BRACTS, BURS, LINT COLOUR AND FOREIGN MATTER IN SOME 
PAK COTTONS 

ABDUL HAMEED KHAN, S.D. SHAH and MUHAMMAD NAGUIB 

West Pakistan Ag7icultural University, Lyallpur 

(Received June 5, 1967) 

Regular studies in bracts, burs, dirt, colour and foreign matter in high grade cottons were undertaken at Lyall- 
pur during the years 1962-63 and 1963-64. The size of burs and bracts was found to be large in general. The 
percentage of shedding ofburs was 0 .0  to 3.5 in the first year and 0 . 0  to 3.7 percent in the second year. Shedding 
of bracts ranged from 8.5 to  35.7 percent in 1962-63 and 9.5 to 31 .6 percent in 1963-64. The lint colour wai 
found to  be white in most of the cases, although slight variations existed due to varietal and environmental effects. 
The results indicated scope for improvement of colour grades by selection. The foreign matter content during both 
the years showed scope for reduction through selection, the actual range being 0.68 to 6.1 grams per plant as com- 
pared to 3.4 and 5.7 grams for L.S.S. during the first and second year respectively. The present programme of 
developing high grade cottons will, therefore, result in small bracts, high shedding of foliage at first pick and low 
foreign matter content. 

The significance of cotton grades in determining 
quality in the present day marketing systems in 
developed and advanced countries has been 
realized, as it is the single major factor which 
determines the price of cotton and helps in appraise- 
ment of processing waste and losses, which is 
composed of colour, foreign matter and ginning 
preparation. The colour denotes weathering 
conditions to which cotton has been subjected 
and in certain cases gives information pertaining 
to attack of insects and fungi, both before and 
after the boll has opened. Fibre deterioration or 
discolouration is caused by soil, climatic conditions, 
rain, dust storms and contact with burs, leafy and 
foreign matter. 

Foreign matter includes dried and broken plant 
foliage of various kinds, pieces of burs, motes, 
seed coat fragments and sometimes sand and dust. 

Bract is a small leaf, a scale below the calyx, 
which on drying and opening of boll is a source of 
serious troubles, through mixing of its dry pieces 
of leaves with the lint or seed cotton. A bur is 
the clinging seed vessel or skeleton of the boll 
containing seed cotton, which is also a source of 
considerable trouble, through mixing of burs or 
its dry pieces with seed cotton at the picking time. 

The type of bracts and burs etc. and extent of 
their shedding percentage, the colour and the ' 

extent of foreign matter which are all varietal 
characters are subject to control at different 
stages, either mechanically by removal of burs, 
trash and foreign matter etc., through effective 
ginning or through proper application of breeding 
techniques and development or breeding of cotton 
varieties, which may have smaller and deciduous 
rbracts; non breakable burs, and which may shed 
leaves before first picking, so that chances of pieces 

of bracts, foliage and burs getting mixed up and 
entangled in cotton may be eliminated altogether. 

The present studies cover all these points to a 
certain extent and are a step in the right direction 
for improvement of cotton grades in Pakistan. 
I t  included determination of size of bracts and 
burs, percentage of shedding of bracts and burs by 
first picking; colour of lint and the foreign matter 
in selections of Pak-I I I , AC-I ~ ~ , A C - I  58, AC-192, 
AC-256, AC-275, AC-306 and Pak-8 during the 
years 1962-63 and 1963-64. The interesting 
finding of these researches are presented in this 
paper. 

%view of Literature 

The available literature is briefly reviewed 
herewith : 

The importance of cotton grades has been dis- 
cussed in considerable details by Bur. Agri. Econ. 
The various components of grade i.e., colour, 
foreign matter, ginning preparation and their 
effects on spinning have also been studied by 
Dick."ebb and Ri~hardson4~II Gerdes,s the 
influence of environments on grades, five other 
fibre quality characters and spinning performance 
has been reported by Barker and Berkley,s 
Hancockz Gerdes.8 

Dick6 stated that grades were controlled largely 
by two factors, colour and foreign matter. Soil, 
climatic conditions, rain and cloudy weather tend 
to discolour the fibres through biological deteriora- 
tion, wind and splash of rain on soils of various 
types and colours bring about spotted and tinged 
classifications. Diseases and insects also pray their 
part in causing fibre deterioration and discoloura- 
tion. 
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STUDIES IN MERCERIZATION OF JUTE, COTTON AND SOME OTHER VEGETABLE 
FIBRES UNDER DIFFERENT TREATMENTS 

- ABDUL HAMEED KHAN, KHALIL AHMAD KHAN and PARVEZ MAHMUD HASHMI 

West Pakistan Agricultural University, Lyallpur 

(Received May 18, 1968; revised September 7, 1968) 

Studies in mercerization of jute, cotton and other vegetabe fibres were conducted at Lyallpur during the two 
years 196546 and 1966-67 and the range of values was found to be 4.173-19.750%. The highest value was 
recorded by kenaf2 followed by kenafI, patwa, jute, sunhemp, ramie flax, bombax cotton and calotropis, whereas 
the lowest value was observed in case of L.S.S., followed by other cotton varieties AC307, AC134 and 4F. The 
varietal differences were highly significant at all the stages of maturity and spacing effects were significant at seed 
maturity stage only and non-significant at pre-flowering and flowering stages. The manurial effects were found 
to be significant at preflowering stage and highly significant at flowering and seed maturity stages during both the 
years. There was a general fall in values of mercerization percentage from preflowering stage to seed maturity 
stage in all types of vegetable ftbres during both the years. Preflowering stage of the plant is therefore the best for 
obtaining high quality fibres and desirable effects. 

Introduction 

Mercerization is the swelling or dispersion 
reaction of certain reagents like sodium hydroxide 
on cellulose. It was first discovered by Mercer 
and this name has been given to the well known 
industrial process for production of mercerized 
cotton. On immersion of cellulose fibre in sodium 
hydroxide of approximately 17.5% concentration, 
maximum swelling occurs transverse to the fibre 
axis. I t  is accompanied by shrinkage in length, 
increased tensile strength and lustre and con- 
version of hydroxyl groups to ONa groups on the 
chains to a certain degree. Mercerized fibres show 

Pakistan Agricultural University, Lyallpur, during 
the years 1965-66 and 1966-67. The experi- 
ment was arranged in a split plot design with three 
replications, two manurial treatments, three 
spacings and six varieties of bast fibres. The 
details of the experiment are given here: 

Varieties.-Jute=J, (Corchorus olitorius L.) ;Jute= 
Jz (Corchorus Capsularis L.) ; Kenaf=K, (Hibiscux 
cannabinus L. Var. viridis); Kenaf=K2 (Hibiscus. 
cannabinus L. Var vulgaris); Patwa=P (Hibiscus 
subdarzffa L.) ; Sunhemp=S.H. (Crotalaria juncea L.). 

- - 
enhanced activity eve; after the alkali is complete- Row to row distance Plant to plant distance, ly removed and the most significant change is the 
absorption of water vapour, of alkalies, or of dyes, S,= g in 4-6 in 
which is increased from 10 to 300%; depending S2=1z in 4-6 in 
upon the concentration of alkali used for mer- S3= 15 in 4-6 in 
cerization. 

Fertilizer rate per Acre.- 
The great industrial value of mercerization Mo=Control 

prompted initiation of regular studies in jute, M I = ~ o  lbs of nitrogenlacre. 
cotton and some other vegetable fibres under 
different treatments. The interesting results ob- The samples of flax, ramie, calotropis and 
tained are given in this paper. bax cotton were collected from different sources 

Review of Literature 

The researches pertaining to the mercerization 
of seed hair and bast fibres have been reported 
by a number of workers from various countries 
and a brief review of only the relavant literature 
is given here: Matthews and Mauersbergerl re- 
ported that the mercerization values of kenaf, 
patwa, sunhemp, ramie and flax were I 6 .  o, I I . o, 
9.6,1 I .3, 1 I .o, and 8.4%, respectively. 

Materials and Methods 

The present studies were carried out at  the West 

for the present studies. 

Pure seed of all the varieties was taken from the 
Department of Plant Breeding and Genetics, 
West Pakistan Agricultural University, Lyallpur. 
The seed was sown on the 15th of April during 
both the years according to the well designed 
experimental plan. The experimental crops. 
received normal and uniform agricultural opera- 
tions during the growing period. Nitrogen was 
applied as ammonium sulphate 14  month after 
sowing when the seedlings were 9-1 2in. . The 
condition of crop during both the years was nor- 
mal. 
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STUDIES IN NITRATION OF JUTE, FLAX, COTTON AND OTHER VEGETABLE 
FIBRES UNDER DIFFERENT TREATMENTS 

ABDUL HAMEED KHAN, PARVEZ MAHMUD HASHMI and KHALIL AHMAD KHAN 

West Pakistan Agricultural Uni~tersity, Lyallpur 

(Received May 18, 1968; revised September 7, 1968) 

Studies in nitration ofjute, flax, cotton and other vegetable fibres were conducted at Lyallpur during the two 
years 1965-66 and 1966-67 and values were found to range from 110.880 to 140.270%. The highest value was 
recorded by sunhemp, followed by calotropis, juteI, jutez, kenafi, kenafi, bombax cotton, patwa, AC134 and L.S.S., 
where the lowest value was observed in case of flax followed by ramie, AC307 and 4F. The varietal differences 
whereas found to be highly significant at all the stages of maturity. The spacing effects were significant at flowering 
and seed maturity stages and non-significant at pre-flowering stage. The manurial effects were highly significant at 
flowering, significant at seed maturity and non-significant at pre-flowering stage. A general decrease in the values 
of nitration percentage was observed in all vegetable fibres from the pre-flowering to the seed maturity stage and 
therefore, superior quality fibres for industrial purposes can only be obtained at the pre-flowering stage. 

Introduction 

The industrial value of cellulose nitrates first 
prepared by Schonbein (Worden 192 1, 1g42), 
Fabel 1941) is already well known. These are 
prepared by action of cencentrated nitric acid on 
cellulose which penetrates into the chains of 
cellulose and directly acts on hydroxyl groups. 
This reaction usually reaches equilibriun very 
soon and the degree of nitration is low. The 
percentage of nitrogen in the product usually 
ranges from 6.5% with 28.4% water to 13.65% 
water in the reaction mixture and therefore, the 
degee of nitration can be controlled by adjust- 
ments in the water content of the nitrating mix- 
ture. The introduction of concentrated sulphuric 
acid normally enhances this action as it acts as a 
dehydrating and swelling agent. The equili- 
berium may thus be shifted towards right and a 
cellulose nitrate of a high degree of nitration is 
obtained. 

The degree of nitration is further known to 
affect solubility of the nitrate and it is possible to 
prepare a nitrate of any designed solubility by 
controlling the degree of esterification through 
adjustments in the amount of water in the reaction 
mixture. The group of nitrates with nitrogen 
content higher than 12.8% which are practically 
insoluble in water are known as gun cotton, 
whereas nitrates completely soluble in mixed 
solvent and with nitrogen content of I 1-1 2.5% 
are termed as 'Collodian'. On the other hand 
cellulose nitrates with 10-1 I % nitrogen are very 
suitable for nitrates compounding with camphor 
or other plasticizers for use as plastic. 

In view of the great industrial value of cellulose 
nitrates, it was considered desirable to conduct 
regular studies in nitration of jute, flax, cotton 
and some other available vegetable fibres at 

Lyallpur. Very interesting results were obtained, 
which are presented in this paper. 

Review of Literature 

Some research work pertaining to the nitration 
of vegetable fibres has been reported by a few 
workers from some countries and a brief review of 
the relevant literature is given here : 

Worden (1921, 1942) and Fabel (1941) stated 
that Schonbein was the first to prepare cellulose 
nitrates which have great industrial value in the 
present day world. 

Whitford, reported that the nitration value of 
calotropis gigantea was I 53.0%. 

GoldthwaitZ and Guthrie 3 stated that the 
nitration percentages of jute, sunhemp, ramie and 
flax were 128.0, 150.5, 125.0 and 123.0% res- 
pectively and these findings were supported by 
Matthews and Mauersberger.4 

Material and Methods 

The present studies were carried out at  the 
West Pakistan Agicultural University, Lyallpur, 
during the two years 1965-66 and 196647. The 
experiment was laid out in a split plot design with 
three replications, six varieties of bast fibres, three 
'spacings and two manurial treatments. The 
details of the experiment are given here: 

Varieties.-Jute=J, (Corchorus oltorius L.) ; Jute= 
Jz (Corcho~.us capsularis L.) ; Kenaf=K, (Hibiscus 
cann!zbinus L. Var Viridis); Kenaf=KZ (Hibiscus 
cannabirus L. Var Vulgaris); Patwa=P (Hibiscus . 
subdarrffa L.) ; Sunhemp=S.H (Crotalaria juncea 
L.). 
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STUDIES ON MOTHPROOFING OF WOOL 

FAIZULLAH KHAN, TAJ ALI WAZIR and S.M.A. SHAH 

Wool Research Division, P.C.S.I.R. Laboratories, Peshawar 

(Received November 29, 1968; revised January 29, 1969) 

Loose wool samples were treated with a range of concentrations of Dieldrin, Aldrin, Toxaphene and a newly 
developed insecticide of the chlorinated hydrocarbon type, Petkolin A. The resistance of these samples against the 
insect Anthrenus vorax was estimated in terms of feeding damage and mortality. The fastness of the treatments to 
the various conditions of use, washing, dry-cleaning, sunlight and daylight was also evaluated. 

Wool is prone to be damaged by a number of 
insects, the prominent among which are the 
webbing clothes moth ( Tineola bisselliella) , the 
case-bearing clothes moth (Tinea pellionella) the 
black carpet beetle (Attagenus piceus) and some 
other beetles of genus Anthrenus, such as Anthrenus 
vorax and Anthrenus schrophulariae. Distribution 
of these and other insects in the various geo- 
graphical regions is not uniform1 and it is desirable 
to adopt measures of mothproofing with reference 
to special situations. 

With the emergence of the woollen industry 
in developing countries, the quality of products 
is also being constantly improved. At present 
very little mothproofing is being done and the 
need for introducing effective and economical 
methods is evident. 

For the control of damage caused by these 
insects, a few insecticides, particularly Dieldrin 
have found use.2 Investigations of other potential 
compounds with special emphasis on economy 
would be of much assistance to the textile industry. 
Incidentally, the P.C.S.I.R. has evolved some 
new insecticides of the chlorinated hydrocarbon 
type,3 obtained from petroleum hydrocarbons 
boiling in the range of 35 to 135'C. These 
fractions are chlorinated at  a temperature not 
exceeding 30°C till a product of specific gravity 
I .40-I .45 results. The pilot plant production 
of the product is presently under investigation at 
the P.C.S.I.R. Laboratories, Karachi. Of the 
products obtained Petkolin A is the more stable 
one.4 It is desirable to evaluate this insecticide, 
in comparison to others, for its textile application. 

A preliminary survey of a number of localities 
in West Pakistan indicated that the carpet beetle 
Anthrenus uorax was the most common wool pest 
in the region. A number of recent studies have 
particularly concentrated on Tineola bissellieliasy8 
Tinea pellionella6 and Attagenus piceus9 but detailed 
studies on the control of damage by Anthrenus 
vorax seem to be scarce and hence the need for 
such an investigation. 

The objectives of the present paper were thus to  
evaluate the comparative efficiency, from the 
textile standpoint, of some of the commonly 
available insecticides and also of the newly de- 
veloped Petkolin A, employing Anthrenus uorax ' 

as the test insect. More particularly, the fastness 
of the insecticides to the various conditions of use 
viz. washing, dry-cleaning, daylight and sunlight 
was evaluated for the comparison. 

Materials and Methods 

Insects.-The larvae of Anthrenus uorax from our 
own stock culture maintained under natural 
conditions at Peshawar were used. All the. 
experiments were conducted in March and April. 
(in 1967 and again in 1968), when the activity 
of the larvae is at its maximum. 

Insecticides.-Dieldrin was employed mainly 
as a standard for comparison. Two more com- 
monly available chlorinated insecticides of the 
same class viz. Aldrin and Toxaphene were 
selected for investigation, the latter largely for 
being comparatively inexpensive. The newly 
developed Petkolin A was also included for its 
evaluation. 

Wool Samples.-There seems to be a wide varia- 
tion in the form of the samples prescribed or 
selected for investigations on mothproofing. Thus 
carpet pieces,lo various types of fabric7'8 and 
also of yarn9 have been used in testing for moth- 
proofing. Even if fabrics only are employed in a 
number of studies, comparison of results can be 
very difficult, as the particular geometry of a fabric 
can play a significant role in comparative resistance 
to insect damage. Thus IWTO workers have 
been concentrating on detailed investigations to  
evolve procedures for comparing results obtained 
with a variety of fabrics with those obtained with 
certain fabrics as reference standards.7 Such 
methods are, however, cumbersome, limiting their 
application to the cases of dispute only.I1 
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FRICTIONAL PROPERTIES OF SOME PAKISTANI WOOLS 

M.A. CHAUDRI, FAIZULLAH KHAN and ABDUL KHALIQ 

P.C.S.I.R. Laboratories, Peshawar 

(Received July 30, 1968; revised January 29, 1969) 

The  frictional properties of a few Pakistani wools have been measured by Lipson's m-thod. The fibres have 
been classified into medullated, heterotypical and true types where applicable, and coefficients of friction, directional 
frictional effect and scaliness have been calculated for each type. A statistical analysis of the results together with 
their significance has been presented. 

Introduction 

As early as 1790, a French chemist, Mange,' 
noticed the preferential movement of wool fibre 
in the rootward direction when rubbed between 
the thumb and a finger and this led him to pos- 
tulate that the wool fibre is covered with a ratchet- 
like scale structure. The presence of this saw- 
tooth structure has now been clearly established 
in all hair fibres. The scales are distinctly visible 
under an ordinary light microscope. 

The surface scales overlap, .project slightly from 
the shaft of the fibres and polnt towards the fibre 
tip. The frequency, height and extent of over- 
lapping of the scales, however, vary considerably 
among hair  fibre^.^ The coefficient of friction of 
a wool fibre is higher when motion takes place 
against the scales than when it is in the opposite 
direction. The "against-scale" frictional coeffi- 
cient was denoted g2 and the "with-scale" fric- 
tional coefficient, g1 by Speakman and Stott3 
and other workers but this nomenclature, which 
will be used here, has sometimes been reversed. 
The difference g2-g, is known as the "directional 
frictional effect" or D.F.E.4 The ratios (g2-g,)/ 
p1 x 1003 and (g2-gI)/g2+gI) measure the rela- 
tive frictional differen~es,~ and were used as a 
measure of scaliness and D.F.E. respectively. 
Other combinations of g, and g2 have also been 
used in order to relate these frictional parameters 
to felting.7 

The characteristic frictional properties of wool 
are of vital importance throughout the processing 
in both the woollen and worsted systems8 and 
in the felting of woollen goods in particular. The 
fibres actually migrate in a rootward direction9,Io 
when woollen goods are subjected to compression 
during washing. This causes entanglements to 
take place between adjacent yarns and the fabric 
loses shape. On the other hand, the production 
of nonwoven felts, and high density textures is 
dependent primarily on the same preferential 
rootward migration. That is why the D.F.E. 
is regarded as a boon as well as a nuisance." 

It has been shown that patural variations in 
frictional properties among various wools, affect 
felting of end-products to various degree~.3~1~'13 
A knowledge of the frictional properties of various 
Pakistani wools could provide a useful guide to the 
selection of wools according to our needs. Other 
factors being equal, the wool possessing lower 
D.F.E. will be more suitable for hosiery and ap- 
parel purposes which are washed frequently while 
in service, whereas the wools possessing higher 
D.F.E. may be employed for the production of 
nonwoven felts and high density fabrics. In 
practice, however, a variety of other factors such 
as fibre crimp are more significant than variations 
in D.F.E. among different wools.13 

Materials and Methods 

Twenty randomly drawn fibres from each of the 
available types among the seven wools investigated 
were collected. The fibres were thoroughly 
degreased with diethyl ether. Individual fibres 
were cemented to two metallic hooks (both 200 

mg) with flexible collodion. Woollen yarn was 
wrapped round two similar capstans to stimulate 
the interfiber friction conditions encountered in 
practice.14 The fibres were passed round these 
cylinders and small weights were added successive- 
ly on one side till the fibre just began to slip.15 
The procedure was repeated for the other side. 
These data were obtained under room conditions 
of temperature and humidity. o.  I N  HCl solution 
was then dripped over the capstan-fibre junction 
to saturate the fibres thoroughly and the experi- 
ment was repeated as before to give "wet" 
measurements. The choice of this dilute solution 
was dependent upon the fact that it was to be 
used as a felting medium in a separate study con- 
cerning the relationship between frictional pro- 
perties and feltability. 

If TI  and T2  are the tensions on the fibre ends 
at the onset of slippage, then the coefficient of 
friction can be calculated by the classical formula, 
based on Amonton's laws of friction i.e. 
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CERAMIC PROPERTIES OF SWAT CLAY 

Part I.-Physical Characteristics 

F.A. FARUQI, M. SAFDAR, AZIZUL HAQ, MUSHTAQ AHMAD and MUHAMMAD ASLAM 

Glass and Ceramics Division, P.C.S.I.R. Laboratories, Lahore 16 

(Received November 11, 1967; revised ~ o v e m b e r  13, 1968) 

A comparative study has been made of the physical characteristics of the china clay of Swat State with those of 
an imported china clay. The results indicate that the indigenous clay is quite suitable as a ceramic material after 
simple water-washing and can successfully replace the imported china clay in pottery and porcelain manufacture. 

Introduction 

Chemical analyses of various samples of the 
clay deposits of Swat State obtained through 
the Geological Survey of Pakistan have been 
presented in an earlier publication.1 where a 
detailed study of the mineralogical composition 
of the various constituents present in the clay 
samples has also been made. The present in- 
vestigation is essentially confined to the study of 
physical properties of water-washed Swat clay 
sample with a view to finding its suitability as a 
ceramic material to replace the imported china 
clays. Complimentary study of the chemical 
characteristics of the clay has also been completed 
and follows the present study.2 The possible non- 
ceramic uses will be presented in later communi- 
cations. 

It may be noted that the -200 mesh, water- 
washed Swat clay sample contains only about 
5040% kaolinite, the rest being mainly plagioclase 
felspars. Attempts are being made under a 
separate research project to further upgrade the 
clay, since very pure china clay is needed for non- 
ceramic applications. However, it was felt that the 
water-washed clay-felspar mixture may be pro- 
fitably incorporated in ceramic compositions 
without further processing. That the assumption 
was justified was proved during the course of the 
investigation, as may be clearly seen in the con- 
cluding part of this communication. 

Experimental 

While some experiments were made on the raw, 
-I 20+20o mesh, and -120 mesh Swat clay samples, 
most determinations were made on -200 mesh, 
water-washed sample used by ceramic and other 
industries. For comparison, a representative 
sample of a typical English china clay, called PC1 
clay, was used. The plasticity and workability 
behaviour and the transverse strength were also 
compared with a typical English ball clay. 

The representative raw Swat clay sample was 
prepared by blending some 79 samples received 
through the Geological Survey of Pakistan. The 
other samples were obtained from the sample by 
normal screening with B.S.S. and washing pro- 
cedures. 

Pertinent chemical and mineralogical data 
regarding Swat clay has been presented elswhere.1 
The chemical analysis of PC I clay is as follows: 
Ignition loss 12.52%, SiOz 46.32%, Alz03 
37.74%, Fez03 0.32%, TiO, 0.1 q%, CaO 0.78%, 
MgO O. I I%,  NazO 0.74% and K,O 0.86% 

The following determinations were made on the 
-200 mesh, water-washed Swat clay sample and 
on the PC I clay. ( I )  Specific gravity; (2) colour 
and brightness; (3) particle size distribution; 
(4) dry and fired shrinkages; (5) reversible thermal 
change; (6) transverse strength; (7) viscosity and 
casting rate and; (8) plasticity and workability. 

Determinations (2), (4), (5), and (6) were also 
made on ,the raw and - 120 mesh Swat clay 
samples while determination (6) included the 
English ball clay as well, whose plasticity and 
workability characteristics were also determined 
under (8). 

( I )  Spec$c Gravity.-The specific gravities were 
determined in accordance with the British specifi- 
cations using picnometer and water. Results 
were also verified with kerosene as the liquid. 

(2) Colour and Brightness.-Colour was observed 
visually of the raw, - 120 mesh and -200 mesh 
Swat clay samples as well as the PC I sample 
in the green state and after firing at  ro50°C and 
I 150'C respectively. Brightness was determined 
by the "EEL" reflection spectro photometer . 
on the -200 mesh Swat clay and the PC I samples 
fired at IIOOC, II~oOC, 1250°C and 1250°C. 
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CERAMIC PROPERTIES OF SWAT CLAY 

Part 11.-Chemical Characteristics 

F.A. FARUQI, M. SAFDAR, AZIZUL HAQ and MUSHTAQ AHMAD 

Glass and Ceramics Division, P.C.S.I.R. Laboratories, Lahore 16 

(Received February 10, 1968; revised November 13, 1969) 

Chemical characteristics of  Swat clay were studied by determining its water soluble content, pHvalue and cation 
exchange capacity. For comparison, the characteristics o f  an English china PC1 clay were also studied. Results 
indicate that the Swat clay has a high initial p H  and a high exchange capacity than the imported china clay. Further 
the exchange capacity of  the finer fraction of  Swat clay was higher than the coarser fractions, suggesting that the  
ion exchange in Swat clay is partly a surface phenomenon. The  high exchange capacity of Swat clay is believed to  
be due to  the poor crystallinity of the clay crystals and thepresence of such impurities as halloysite and tnonttnori- 
Ilonite. 

Introduction 

Kaolin clays or china clays are an  integral part 
of all whiteware ceramics such as dinnerware, 
artware, wall tile, sanitary ware, chemical stone- 
ware, electrical porcelain, etc. Alongwith ball 
clays, kaolin clays impart plastic properties to the 
ceramic body and provide necessary strength 
to the formed article. A ceramic body may 
contain anywhere between 10-60% of china clay. 
Beside ceramics, china clay is also employed in 
considerable quantities by such industries as paper, 
paint, rubber, adhesive, insecticides, etc. As a 
matter of fact in the industrially developed coun- 
tries, tonnage of kaolin employed in the paper 
and rubber industries exceeds the amount used 
in the manufacture of pottery products. 

Presently no china clay deposit is being exploited 
in Pakistan. The only huge clayey deposit conta- 
ining china-clay discovered so far in West Pakistan 
is that of Swat area. The deposits lie mainly in 
Shah Dheri, Shalhan and Tagma areas of Swat 
basin located at  a distance of about 18 miles north- 
west of Saidu Sharif, the capital of Swat State. 
The clay deposits develop roughly in the direction 
from east to west in the Shah Dheri Area and 
from-west to north-east in the areas of Shahlhan 
and Tagma.I According to one preliminary 
report the total reserves of Swat clay deposits are 
around 1,700,000 tons;2 another report estimates 
the amount at  around 2,500,000 t0ns.I It  is 
believed that on a thorough survey, even this 
estimate may well prove to be considerably con- 
servative. Under the circumstances, therefore, the 
importance of Swat clay deposit is obvious. 

Swat clay was first tested in the P.C.S.I.R. 
Laboratories, Lahore in early 1962,3 and later 
in a somewhat detailed manner in 1964.4 The 
results obtained during these studies indicated 

that the Swat clay sample contained kaolinite of  
excellent quality and could be used in the manu- 
facture of high grade ceramics and porcelain, 
paper-making and for various other industrial 
purposes after proper beneficiation. Realizing the 
importance of the deposit, the Geological Survey 
of Pakistan undertook the task of through survey- 
ing and prospecting of the area and sent to our 
Laboratories, in early 1965, some 79 representative 
samples. Accordingly, a more exhaustive research 
project was initiated with a view to fully investigat- 
ing the clay from the Swat deposit. In this con- 
nection, two extensive studies have already been 
made, one dealing with the chemical and mineralo- 
gical composition of the various constituents pre- 
sent in the clay samples, and the other with its 
physical properties. The chemical and minera- 
logical studies revealed that the Swat clay was a 
semi-weathered felspathic material, comprising 
anorthite, albite, kaolinite, free quartz and mica; 
the amount of kaolinite in the raw sample being 
only up to 20% which may be raised to 45-50% 
after proper washing.5 The study of the physical 
characteristics of the clay sample indicated that 
the water-washed, -200 mesh Swat clay can be 
successfully used to replace imported china clays 
as well as a part of the fluxes in the production of 
high quality pottery and porcelains. Unlike the 
earlier conclusions, however, it was suspected that 
the presence of plagioclase felspars in the water- 
washed sample may produce a tendency of ex- 
cessive warpage in body compositions containing 
Swat clay which may create production problems. 

The present investigation is concerned with the 
chemical characteristics of Swat clay which have 
been studied primarily by determining the water- 
soluble content, the pH value and the cation 
exchange capacity of the clay. All the above . 
three properties are interlinked with each other,. 
for example, higher pH value of a clay may partial- 
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Alaboratory investigation of beneficiation of two known deposits of glass sand in the Pipri and Feni areas 
of West & East Pakistan respectively have shown the deposits to be of rather uniform character. The sands were , 
sieved and subjected to water washing to remove the clay stains followed by magnetic separation to eleminate biotite ' 
and other magnetic minerals and finally submitted to the Froth flotation and the other chemical treatments in order 
to remove all the iron bearing minerals. These treatments after Froth flotation gave a product containing 0.065% 
and 0.037% Fe,03 for sands from Pipri and Feni areas respectively, whereas in the raw sands it was 0.37% and 0.30% 
respectively. 

The glass Industry in Pakistan at  present is in 
developing stage and the prime mover behind its 
growth is the supply of economical and quality 
glass sand. There is a lack of quality glass sand 
supplier and the glass factories therefore, have 
to do all the beneficiation job right from washing 
and sieving to magnetic separation and Froth 
flotation etc. This involves the high transporta- 
tion cost even for the portion of sand which is 
discarded after washing and grading. Moreover, 
beneficiation at  a small scale is not efficient and 
economical. 

Glass sand is the major constituent of almost all 
the commercial glasses containing from 65-75% 
silica. I t  is a very important raw material for the 
glass Industry. High quality and low priced 
glass sand is therefore, expected to have boosted 
the development of Pakistan glass industry. In 
West Pakistan at present, there are about 25 glass 
factories and their annual demand for glass sand 
is around 50,000 tons. It is expected that with the 
establishment of the steel and fiber glass projects, 
the total requirements of the sand will grow enor- 
mously and thus will justify the construction of a 
dressing and beneficiation plant for sand. The 
purpose of this investigation was to remove all the 
objectionable impurities from the sand by means 
of sieving, washing, magnetic separation, froth 
flotation and by other chemical treatments and 
thus to make the sand suitable for making colour- 
less glass. 

Deposits of pure sands have been used since long 
but the supply can not last for long and the means 
ought to be sought to beneficiate the more bounti- 
ful supply of impure sands. The present investi- 
gation deals with two samples of sand one from 
Feni in Chittagong District and the other near 
Pipri, Landhi, Karachi. Complete survey of these 
two deposits have not been made but according 
to the Senior author who personally visited'these 

places, the quantities are in abundance and will 
last for a long time to come. 

In general, specifications' for all grades of glass 
sand are quite similar except iron oxide content, 
which is quite rigid but varying for different ap- 
plications. Sand used for making clear container 
should contain less than 0.06% Fe203, for flat 
glass less than o.  IoO/, Fe203 and for amber con- 
tainer glass less than 0.25%. Silica content 
should be high, and a minimum of 98q/o is usually 

' 

specified, although this specification is not always 
followed. Other oxides such as A1203, CaO, 
MgO, Na20 and K 2 0  do not have rigid limits 
since they are normal constituents of the glass 
batch, however, the contents of these oxides should 
be constant (most consumers prefer that the 
A1203 content should not exceed 3 to 4%). A 
physical size range of -20 to+ loo mesh is usually .- . 
specified. 

Experimental 

Physical Treatments 

Grading.-The purpose of grading was to re- 
move unwanted coarser and finer sand fractions 
from the sand. 30 g each of the raw and the washed 
samples were taken and sieving was done by B.S. 
test sieves No. 25 ( 5 9 9 ~ ) ~  60(251pm) 72(211~m) 
IOO(I  5 2 ~ m )  and I 20(1 25pm). The graphs showing 
the cumulative percentage versus mesh number 
are shown in Fig. I .  In order to obtain a large 
quantity of -25+120 mesh fraction, the Raw 
dry sands A and B were graded. The fraction 
(-25+120) was then used for various physical 
and chemical treatments. The graded results are 
shown in Table I. 

Water Washing.-In order to remove the ferro- 
ginous clayey fraction, the washing treatment was 
performed. 5008 of raw useful fraction with excess 
amount of water, was subjected to washing by 
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X-ray, DTA, thermobalance and chemical analyses data have shown that Bagh clays are composed of  kaolinite 
with subordinate amounts of  diaspore, haematite and rutile (or anatase). The leaching of alkaline earths from fer- 
ruginous carbonate rocks resulted in the formation of  brown laterites. Further weathering of laterites under res- 
tricted conditions gave rise to bleached clays. 

Introduction 

The main purpose of this report is to present the 
mineralogical and chemical data of clay samples 
collected from village Bagh in Campbelpore 
District. The clay deposit occurs at the top 
of the denuded hillock about half a mile south 
east of the village Bagh. The denuded hillock 
is one of the spurs of the Kala Chitta Hills. The 
river Indus flows about a mile northwest of the 
deposit. 

Laterites are well developed in the area. Below 
the hard laterite layer is a soft clayey material. 
The laterite and clays outcrop at a number of 
places. 

The folded and denuded anticlines of Kala 
Chitta Hills expose a series of starta ranging in 
age from Upper Trias to Siwaliks.1 The exact 
age of the clay deposits is not certain. However, 
they occur in association with limestone of eocene 
age, and may therefore be of eocene age. They 
could have formed after the rocks were exposed 
a t  the surface, thus during post eocene time. 
Crookshank2 has mentioned that the ferruginous 
bauxite found near Surg occurs above(?) Ranikot 
shales (Palaeocene) and can be traced for miles. 
The Bagh laterites and the Surg ferruginous bauxi- 
tes may be of the same age. 

Materials and  Methods 

Samples.-The clay samples used in the labora- 
tory investigations were obtained from a testpit 
and outcrops. The testpit was dug by the leasee 
of the property after removal of the lateritic over- 
burden. The width of the clay seam was esti- 
mated between 20' and 30'. Total depth of the 
clay is not known. The clay seam outcrops at 
a number of places. The detaik of each sample 
are as follows: 

KLN I Reddish brown ferruginous limestone ; 
occurs at  about 20' S.E. of the pit. . 

' 

KLN2 Reddish brown laterite, massive, over- 
lying bleached clays. 

KLN3 Pit sample, depth 2' from surface (over- 
burden removed) ; greyish-white in colour; brown 
iron oxide mottling, talcose feel. 

KLN4 Pit sample, depth 4' away from surface; 
similar to KLN3. 

KLN5 Pit sample, depth 6' from surface; similar 
to KLN3. 

KLN6 Same pit 4' away from KLNQ and KLN4 ; 
similar to RLN 3. 

KLN7 Outcrop sample, about 25' S.E. of the pit. 

KLN8 Outcrop sample, about 75' S.E. of the 
pit; brown in colour; soft. 

KLNg Outcrop sample, about 200' S.E. of the 
pit; similar to KLN7. 

KLNIo Outcrop sample, about 300' S.E. of the 
pit; brown in colour; intercalation of white ma-- 
terial. 

KLN I I Outcrop sample, about 500' S.E. of the 
pit; grey in colour; few pisolites; massive. 

K L N I ~  Outcrop sample, about 3 furlong from 
the pit; seam direction is East-West ; intercalation 
of grey and brown clays. 

KLNIQ Outcrop sample, about + mile from the. 
pit, near the border fencing of the Reserve F,orest;: 
grey in colour; iron oxide mottling; few pisolites.. 

Experimental 

X-ray diffraction photographs were taken with 
I 14.6 mm. diameter Debye-Scherrer Cainera 
using CuKa radi'ation. DTA was carried ou t  
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Ghundai Tarako is a small hill on the boundary of Mardan district and Swat state and is mainly composed of 
marble. Four localities were observed to indicate high dolomite content. Composite samples were collected from 
each of these localities. The localities 2 and 4 have dolomite equivalent to 95.68%. Silica content ranges from 
0.37 to 11.49%. whereas R 2 0 3  from 0.85 to 0.88%. Other deletrious elements, like sulphur and phosphorous 
are either absent or present only in traces. Dolomites of Ghundai Tarako of localities 2 and 4 are of chemical grade , 

and could be used in metallurgical and glass industries. 

Introduction 

Ghundai Tarako is a small hill at the boundary 
between the Swabi tehsil of Mardan district and 
the Buner tract of the Swat state (Fig. I) .  It  is 
largely composed of white and grey calcitic marble. 
Whitish grey dolomite and dolomitic marble 
occurs in the eastern and southern end of the 
hillock. Ahmad,I Ahmed,2 Asrarullah3 and Khan 
and Gauhar4 have mentioned briefly the marble 
and dolomite occurrences of the hill. Coulsons 
has given excellent details of the calcitic marble 
of the hill. He has briefly mentioned the oc- 
currence of dolomite in the south-eastern end of the 
main ridge. The present paper embodies the details 
of the dolomite occurrences in the Ghundai Tarako 

Chamla formation, Shewa formation and the 
Ambela granite are exposed near the hill. Swabi 
quartzite, marble and dolomites members of the 
Swabi formation outcrop within the isolated 

i 
Ghundai Tarako hill. A brief account of the ex- 
posed quartzite and dolomite is given here. 

Swabi Quartrite.-The Swabi quartzite con- 
formably overlies the Swabi shales. It is light grey 
to white in colour and thinly bedded. Its lithology 
is nearly similar to Chamla quartzite but it is 
distinguished, in the field, by its close association 
with the overlying calcareous rocks wherever it is 
exposed. In the Ghundai Tarako this quartzite 
is exposed only at the north eastern end of the 

' hill. 
! 

General Geology 
, 
I 

I 
Ghundai Tarako hill is mainly composed of 

i 
calcitic and dolomite marble and quartzite. These 
rock types belong to the Swabi formation. Apart 

i 
, I  

from these, some igneous rock formations are also 
exposed in the vicinity of the hill. The stratigraphic 

t succession of the area established by Martin et a1.6 
I is as follows: 

1 Formation Member 

Ambela granite Ambela granite 
(early tertiary) 

Shewa Formation Shewa volcanics 
(late palaeozoic/ 
early mesozoic) 

(Kala limestone and 
Swabi formation I dolomite 

(Siluro-devonian) < Swabi quartzite 
1 Swabi ,pebbly shale 

Chamla formation t Chamla quartzite 
(Cambrian) Chamla phyllitic shales Fig. I .-Location of Ghundai Tarako. 
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STUDY OF PROPERTIES AND MINERALOGY OF A SALT RANGE HALOTRICHITE 

h?. SAFDAR, MOHAMMAD SIDDIQUE CHOUDHRY and MRS. MANZAR SIDDIQUE KHAN 

Glass and Ceramics Division, P.C.S.I.R. Laboratories, Lahore 

(Received November 4, 1968) 

A naturally occuring alum from Karuli area (Choa Saidan Shah) District Jhelum has been studied for its physical 
characteristics and chemical composition. It has been identified as Halotrichite by DTA, Spectroscopy, and X-ray 
diffractionanalysis. The assemblage in which it occurs consists of mainly halotrichite, pickeringite and small 
amounts of free aluminium sulphate, and rock fragments. The genesis of the deposit has also been discussed. 

Introduction Results and Discussion 

The occurence of natural alums in the Salt 
Range has long been known.' Recent work in 
the Glass and Ceramics Division of West Regional 
Laboratories has revealed the presence of alu- 
minite (A12S04(OH)4).7Hz0) alunite [(KA.13 
(SO4), (OH) a] and boehimite [(AlO.(OH)] in 
association with kaolinite in a deposit in the 
Southern Salt Range.2 

This communication deals with a new deposit 
occuring in village Karuli near Choa Saidan 
Shah, District Jhelum in the Eastern Salt Range. 
No detailed geological survey of this deposit has 
so far been carried out. The senior author visited 
the site, and collected the representative sample 
for the study. Although it is difficult to comment 
on the exact extent of the deposit, the authors are 
of the view that it occurs in economically ex- 
ploitable quantities. 

Experimental 
Physical properties like refractive index, specific 

gravity, texture etc., chemical analysis differential 
thermal analysis and spectroscopic and x-ray 
diffraction analyses were done by the usual 
methods. Thermogravimetric analysis (T.G.A.) 
was done after A.B. Carpenter.3 

The mineral is transparant and fibrous in tex- 
ture, greenish brown in colour, brittle and has 
strong astringent taste. In addition small parts 
of fibrous white and greenish white inclusions and 
coal fragments were also observed. For a detailed 
study the rock and coal fragments were eliminated 
from the representative sample and selective hand 
picking was done to separate the three constituents. 
of the mineral namely white, greenish white and 
brownish white. 

Chemical Analysis.-The chemical analysis of the 
representative sample and the three fractions is 
given in Table I which shows that the major 
constituents of this mineral are A1,03 and FeO. 
It was found that all the iron preseht was in the 
ferrous state and as such iron oxide is reported a s  
FeO. The three samples contain 37 .oo-38.80% 
and 45.30-46.72% SO3 and water respectively. 
This accounts for the very high loss on ignition 
and also indicates the presence of hydrated sul- 
phates of ferrous iron and aluminium. The other 
components like CaO, MgO and SiO, are also 
present in small quantities. The SiOz present 
in the sample appears to be due to inclusion of rock 
fragments. 

Minerals White Greenish 
% portion white 

L/1 80.02 79.34 
SiO 00.63 00.55 

A1203 13.20 13.05 
FeO 5.22 5.91 
CaO- 00.59 00.62 

Mg" 00.23 00.38 
Water 45.30 46.67 
Sulphur trioxide ' 37 .OO 37.95 

Brownish 
white 

78.78 
00.64 
13.21 
6.69 

00.47 
00.21 

46.72 
38.80 

General 

78.08 
I .46 

12.85 
6.28 

00.85 
00.25 

45.82 
36.40 

Sicilian 
halotrichite 

80.05 
- 

10.54 
6.86 
- 

0.85 

43.. 63 
36-45! 
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An attempt is made in this paper to make a fresh analysis of the productivity of scientists by studying the yearly 
variation of output of individual scientists. A sample of nine recognized Pakistani scientkts has been taken, and tlie 
plot of yearwise research output of each one shows maxima and minima with a period of nearly six years. The 
data are then collected agewise into two groups, and the mean output for each group is found to show these cycles 
even more clearly. 

The cycles for different groups can be brought into excellent agreement by bringing into coincidence the years 
of taking the Ph. D. The overall mean output curve shows the highest productivity between the ages of 36 and& 
A similar plot of the output of two relatively prolific Pakistani scientists shows maximum productivity frcm the age 
of 28 to over 43. Thus, the most probable range for greatest productivity is frcm 32+4 years to 45+l years of age. 

It is further concluded that (i) the output of scientists shows a six-year cycle, and they would do well to change 
their fields once every six years and their location once every twelve years, giving a turn-over rate of 8 %  per annum, 
and (ii) appointments to senior managerial positicns in science should preferably be made after the age of 45 years, 
so as to allow the scientists' maximum productivity to  be utilized in the laboratory. 

Introduction centage of scientists do become relatively inactive 
soon after the age of 45. However, two notice- 

In the earlier series of papersY1'2 an attempt has able features of this graph are: 
been made to correlate academic excellence with 
scientific activity, and some measures for career ( i ) that there is a definite continuance of the 1' 
planning at the intermediate F.Sc. level were creative activity into very high age 
proposed. The problem of selecting a good groups, such as the 50s or 60s, and 
active scientist to fill a senior laboratory post or a 
supervisory post is a rather more complex one, (ii) that there is some indication of a small- : 
which requires a great deal of sifting and the scale periodicity in the output, as might 

consideration of a variety of factors. One usually have been expected because many 
extrapolates from the previous record on to the individuals produce good work by fits 

probable future activity and productivity of the and starts. 

scientist. While it would be erroneous to assume 
,00- that a prolific scientist is necessarily the best one 

for every job, yet the quantity of the research 5 
output is a significant criterion. Related with 0 80 - 

B - From LehmonS 

this is the question of when to change one's job "Aoc L Achlcvement' 

or at least one's field3 of activity, which has a 5 60 '  

direct bearing on the optimum rate of "turn-over" :E 
for a healthy organization. Accordingly, there 
has been considerable interest during recent years - 
in trying to chart the probable quantum of re- 2 2 0  
search output of a scientist in relation to age, and 5 
the available data in one field have been analysed O 

to produce a mean graph ("Some thoughts in 
ereativity") of output4 against age, which is of Age In Years 
the type shown in Fig. I .  This graph shows a 

Fig. I.-Reproduction of a composite graph of creativity rapid rise in Output with a peak near the 
as a function of age, b a r d  on contributions to electrical develop 

age 33, a 'low in ment and on papers published in the Proceedings of Institute o f  
output. This average graph for a large number Radio Engineers in the years between 1930 and 1953. The. 
of electronics specialists indicates that a fair per- maximum is found at 33 years of age. 
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