
P A K I S T A N  J O U R N A L  
OF 

SCIENTIFIC AND INDUSTRIAL RESEARCH 

Val. 6, No. 3 July  1963 

JUMPS IN ACTIVATION ENERGY OF FLOW AND DISCRETE CLUSTER FORMA- 
TION IN MOLTEN METALS WITHIN 15ooC. OF THE FREEZING POINT 

Physics Division, Central Laboratories, Pakistan Council of ScientiJ~c and Industrial Research, Karachi 

(Received March 27, 1963) 

The anomaloos behaviour of four molten high-purity metals is re-examincd in the light of  thc occurrence of sharp 
jumps in the activation energy for flow of several sin~plc liquids like water and ethylene slycol. Using thc nlcasurcments 
of Yao and Kondic on tin, zinc, a l u m i n i ~ ~ m  and lead, the activation cncrgies are calcitlated at small intervals with the 
cqu"io11 

Eg/R=- + i\ In ~ / l ( l / T ) =  - T24 111 .r8/AT 

Thc graphs f o r  Eg/R against tcmpcraturc show scveral rcgiolls of ncarly constant E-q with sharp drops between them. 
which agree with Jones and Dartlett's work on alun~inittm, and can be intcrprctcd as changcs in volume of the aggrrgates 
or 'clusters', whcncc the prcscllce of  a succcssion of discretc clustcrs is deduced. Thc  clusters give reaso~~ablc coordination 
numbers, thosc formcd within 5' C. of the frcezins point having linear dinlensions of 0.2 micron or  more, which compare 
well with thosc of the. mosaic' blocks in actual crystals. 



TEMPERATURE DEPENDENCE OF THE INTERMOLECULAR ACTIVATION 
ENERGY FOR FLOW IN LIQUIDS AND SOLUTIONS 

Part III-Periodicity of Activation Energy in Pure Benzene 

A. K.  M. AHSANULLAH, S. RAHMAT ALI AND MAZHAR M. QURASHI 

Physics Division, Central Laboratories, Pakistan Council of ScientiJc and Industrial Research, Karachi 

(Received April 17, 1963) 

As a scquel to the scries of invc~t i~at ions Ieaditlg to the discovery ofjunips in the activation encrgy Er, for viscous 
flow of several hydroxylic liquids, it was coi~sidered worthwhilc to u~idertakc similar tncasurements on a few typical non- 
hydroxylic liquids. Sonic results for bcnzcric arc reported here, and a satisfactory degree of reproducibility has bcen obtain- 
ed in working with two simples of pure bc~lzcne usit13 3 ~ileasuring interval A T  == l o C .  

Evidence -of a nearly cyclic variation with an approxitnatc period of 5%. hns bcen obtaincd it1 thc ranae of 2 P  to 
46OC., thc pcak-to-peak a~nplitudc of (EG/I1)/lOOO bciilg 0.1, corrcspondin~ to changes ill of about 200 cal.liiole. 
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THE CONCEPT OF MATTER WAVES, ELECTROMAGNETIC WAVES AND 
SCATTERING 

Part 11.-Some Deductions from the New Postulates and Extension of the Theory 

Gover~zment College, Peshawar 

(Received December 21,1962) 

The consequences of the two new postulates introduced in Part I ofthis scrics arc developed. Since the n~omentum of -- 
the associated waves hv/v equals m,v/2/1-v21c2, the rnornentuul o f the  particle, it is seen that the Irlonlcntum of the 
particle and its vector character are wholly accounted for by the momenturn of the associated waves and the unconverted 
Inass of the particle retains its scalar character and is tied up with its associatcd waves with the help of a binding energy. 

Assurning that the two parts of associatcd wavcs derived respectively from the cx-tcrnal work and the parcnt nmss 
retain their separatc identities, two separate nanies 'kinctic energy waves' 'matter wavcs' are given to these parts 
respectively. The various phcnonicna of criiission and absorption of radiation are then logically explained on the basis 
that radiation is always absorbed in  thc '~natter wavc' form only and that ill any si~lgle transition, radiation is c~ilitted either 
i n  the forrn of 'kinetic cncrgy waves' entirely or in the form of 'lnatter wal,cs' entirely. It is show11 that radiatiorl in transit 
consists of waves of both the types. It is then postulated that the 'matter waves' in transit (indcntified as photons) adjust 
the~llselves so as to beco~iie coherent with any closely accornpanyinS 'kinetic eneray waves' (identified as clectroniagnctic 
waves) of the saliie f r cque~ ic~ .  

The law of co~~servat io~i  of linear Illonlenturn is applied to fist electrons goin? fro111 one field to another and also 
t o  reflection and refraction of 'kirlctic cncrgy waves' and 'matter wavcs' o r  photons &sunled to be 111oving with different 

,-.- 
velocities in diffcrci~t media. It is shown that the electrons follow the low sin ei/sin 0, = ( v l u ) ~  1 - ~ 2 ~ ~ 2 / 2 / 1 - ~ 2 / C 2  
which can be testcd experirncrltally, and the waves and photons follow the usoal laws of reflcction and refractio~i applicable 
to light waves. 

Finally it is stated that from the results of the cxpcrimcnts on excitation of atorns and enlission of X-rays with the 
impact of high velocity electrons we  can calculate the cncrgy used in binding the waves of the two types correcpondillg 
to different velocirics of thc electron. 
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ANOMALOUS BEHAVIOUR OF SOLUTIONS OF SIMPLE AROMATIC COMPOUNDS 
IN STRAIGHT-CHAIN HYDROCARBONS AND MINERAL OILS 

Part IL-Viscosity Depression Measurements in the Binary Systems : Toluene-Heptane 
and Phenol-Light Mineral Oil 

Physics Division, Central Laboratories, Pakistan Council o f  Scientifc and Industrial Research, Karachi 

(Received February 16, 1963) 

As a scquel to previous ~neasurernents of viscosity depression in the benzcne-heptane and heptanc-cylcohexane 
systc~ns, similar expcrimcuts havc now bccn carried out on toluene-hcptane from 50 to 4OCC. and on phenol it1 light 
nli17cral oil from 60'C. to 120~C.  Viscority deprcszions of 6 %  and 20% respectively arc obtained in the two systems at 
40C., corrcspondi~l~ to excess frec energies 4G  of rnixitls of 87 and 295 cal./mole, respectively. In each system, AG 
al.>parently shows the step-wise bchaviour previously observcd with bcnzene, a rapid drop in AG being noticcablc at 15 
to 25-C. for tolucnc and 75'> to 90'C. for phcnol. 

Thc phenol-oil system, being partially miscible below 77°C.. exhibits a largc anonlalous increase in viscosity irl the 
ncighbourhood of 70 lnolc % phcnol, which is similar to that observed prcviouxly with allylcatechol. 
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INVESTIGATIONS ON ANDROGRAPHIS PANICULATA NEES 

Part I.-Preliminary Examination of Some Constituents of the Leaves 

Natural Products Division, East Regional Laboratories, Pakistan Council of  ScientiJic and Industrial 
Research, Dacca 

(Receivcd January 14, 1963) 

Fro111 the pctroleun~ ether extract of the lcavcs of A~tdrogrnplris panic~~lota Nees an a,@-unsaturated lactone, honio- 
andrographolide ( C 2 i H 3 2 0 3 ) ,  a sterol andrographostcrol (C23H3 80) .  a hydrocarbo~i, andrographane (C4&82), a ketone, 
andrographone (C32H640) ,  a wax, panicl~la wax, a i d  two different csters containing hydroxyl groups havc bcen isolatcd. 
The  wax, has been hydrolysed, though with ditficulty, and thc resulting fatty acid, (C27H55COOH)  has bccn separated 
in the pure condition by chromatography on alumina. 
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EXAMINATION OF THE CONSTITUENTS OF JUTE SEEDS 

Part I.-Isolation of Jute Seed Oil, Strophanthidin and Raffinose 

M. QUDRAT-I-KHUDA, A. KHALIQUE AND D.C. DAS 

~Vatural Producls Division, Easl Regional Laboratories, Pakistan Council o f  Scientific and Indz~s~rial Research, 
Dacca 

(Received February 8, 1963) 

Fro111 the seeds of  Corchorrrs cnpsrrlnris nnd Corchorrrs o l i tor i~rs ,  jute sced oil to  the extent of  15%, strophanthidin to 
0.5%. and raflinose to  4.5% have been obtained along with sonlc glucosides. Snlall quantities of  sucrose nnd nrabinose have 
also bcen obtaincd but could not be separated. 
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EXAMINATION OF THE CONSTITUENTS OF JUTE SEEDS 

Part 11.-Identification and Characterization of a Glycoside and Aglycone from the Seeds 

M .  QUDRAT-I-KHUDA, A. KHALIQUE AND D.C. DAS 

Natural Products Division, East Regional Laboratories, Pakistan Council of Scientijk and Industrial 
Research, Dacca 

(Receivcd February 14, 1963) 

A glucoside o f ?  sitostcrol has been isolated from jute seeds. The constitution of thc glucoside has been decided 
by its reactions and ultimatc synthesis from !3-sitosterol and aceto-br~mo~lt~cose. 
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A STUDY OF COPPER-SODIUM HYDROXIDE-TARTARATE-CELLULOSE 
COMPLEX SYSTEM 

Inspectorate of Army Stores and Clothing, Karachi 

(Received October 17, 1962) 

Copper in an alkaline nicdiu~n possesses the property of forming complexes with polyhydroxy compounds. 
The study of these compounds has been extended to cellulose and it has been observcd that copper in a system like copper- 
sodium hydroxide-tartarateiylycerol, possess a prcfcrential afinity for cellulosc. 

Copper in the copper-cellulose complex is Ibelieved to exist in all ionic forrll as it undergoes reactions with other 
anionic groups and can be successf~~Uy brought back into solution whcn this co~nplex is placed in a blank solutio~l contauling 
tartarte and alkali otlly. 

This reaction has been utilized to make ceUulose resistant to bacterial degradation and the breakins load of cellulosc 
before and after cxposure to active soil has been compared, whcn cellulose treated as above and also with copper naphthc- 
nate to give an equivalent arnount of copper was tested under similar conditions. 
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EXAMINATION OF THE CONSTITUENTS OF JUTE SEEDS 

Part 111.-Some New Glycosides of Jute Seeds 

M. QUDRAT-I-KHUDA, A. KHALIQUE AND D.C. DAS 

Natural Products Division, East Regional Laboratories, Pakistan Council of Scientific and Industrial 
Research, Data 

(Received March 11,1963) 

From thc alcoholic extract of jute seed powder, besides strophanthidin and raffinose, two bitter %lycosides have 
beell isolated. They have been n a n d  corchosidc A and corchoside B. Corchoside A has strophanthidin as a glycone 
combined with a bisaccharose as the sugar moicty. Thc bisaccharide appears to co~isist of a glucose unit with a ncw 
nlonosaccharide, the constitution of which is under investigation. Corchosidc B is another glucoside of strophanthidin 
wherc the sugar moiety appcars to be raffinose. 
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TRANSITION M E T A L  C O M P L E X E S  O F  1,2-ETHYLENE MORPHOLINE 

S.M. ALI, M. SAKHAWAT HUSSAIN AND MASOOD AKHTAR 

Department of Chemistry, University of Peshnwar, Peshawar 

(Received February 7, 1963) 

1.2-Ethylene morpholineforn~s con~plexes with copper (II), nickel (II), and cobalt (11) of the type [M(etmorph)X2],(X= 
C1, Br, I or  N0'3). Electrical conductivity and magnetic susceptibility nleaslirernents indicate that the con~plexes should 
have octahedral structure. The diamagnetism of cobalt (11) complexes is apparently unique and they may bc regarded 
as polymerised complexes. The nickel (11) cornplcxes are spin-free. 
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INDOLE FORMATION BY OXIDATIVE CYCLIZATION 

M .  MANZOOR-I-KHUDA 

University of Xew Brunswick, Fredericton, .N. B., Canada; and Central Laboratories, Pakistan Council of 
ScientiJc and Industrial Research, Karachi 

( Reccivcd January 3, 1963 ) 

N, N'-Di-(3, 4-dihydroxyphenyl-F-ethyl) alrlinc has been found to cyclise in preserice of silver oxide to ~ i v c  
N-(3, 4-dih ydroxyphenyl-2-ethyl)-5, 6-dihydroxyindole which has been isolated as its tetra acetoxy derivative. 
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COMMERCIAL UTILIZATION OF GREENSAND AS POTASSIC FERTILIZER 
AND WATER SOFTENER 

NABI BUKHSH, * MUSHTAQ HUSSAIN AND MOHAMMED AMIN 

North Regional Laboratories, Pakistan Council of  ScientiJlc and Industrial Research, Peshalcar 

(Rcccivcd February 5 ,  1962) 

Glauconite, also known as $reen sand, has been tested with the vicw to its utilization as a fertilizer and water toften- 
ing agent. Its sarnplcs have also bcen analysed as described in the papcr, and its softening capacity cveluated. 
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UPGRADING OF PAKISTAN COALS BY DE-ASHING 

Fuel Research Division, Central Laboratories, Pakistan Council of Scientific and Industrial Research, Karachi 

(Rcceivcd March 16, 1963) 

Pakistan coals, high in ash, were subjected to dense-n~edium separation at the specific gravities in  the r a n g  of 1.30 
to 1.50. Due to the concerltratio~l of pyrites and sulphates in the sinks, the lighter fractions were found to have been re- 
duced in ash as well as in sulphur. The calorific value of the clean coal was found to have been improved. 
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UTILISATION OF COTTONSEED OIL FOR THE PREPARATION OF 
OLEO-RESINOUS VARNISHES 

Paints and Plartics Research Division, Central Labora~ories, Pakistan Council o f  ScientiJic and Induskrial 
Research, Karachi 

(Receivcd April 5, 1963) 

Tack-free coating are prepared from cottonsecd oil by open-kettle cooking process by the judicious control of 
several factors: (1) the cooking temperature should not be less than 300JC.; (2) a muurnurn of 1.0% PbO and 0.5% MnOz 
by weight of oil should be used as catalysts; (3) cookins should be to the point when the rate of change in viscosity shows 
a sudden rise and (4) the proportion of the rcsin. These coating compositions are lin~itcd to an oil length of IS gallons, 
and compare favourably with those prcparcd from linseed oil. 
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TOXICITY OF MAKROLIN AGAINST COCKROACHES, HOUSE FLIES AND 
MOSQUITO LARVAE AS COMPARED WITH OTHER 

CHLORINATED INSECTICIDES 

SHAHID H .  ASHRAFI, M.A. QUDDUS KHAN AND S.M. MURTUZA 

Drugs, Pharmaceuticals and Pesticides Research Division, Central Laboratories, Pakistan Council of  Scientijic 
and Industrial Research, Karachi 

(Received December 1, 1961) 

Makrolin, Heptachlor, Aldrin, Chlordane and D.D.T. were compared for their insecticidal values, their solutiolls 
being prepared in acetone. Topical Applicntion Method was followed in the case of cockroach, Periplarzetn anrericann, and 
house fly, M ~ i s c a  dornesticn. For testing toxicity against thc mosquito larvae, Aedcs aegypti, a modification of David's method 
was used. The results indicated that Mnkrolin was five times more effective than D.D.T. against cockroach, but markedly 
less toxic than D.D.T., Heptachlor, Aldrine and Chlordane against house fly. Against ~nosquito larvae, howcver, it was 
found that 13 p.p.m. of Makrolin and 15 p.p.~n. of D.D.T. were required to gct LC95. 

Comparison of its toxicity with that of Heptachlor, Aldrin, Chlordane and D.D.T. shows that Makrolin was provcd 
to be a useful insecticide with pronounced specificity against sornc of the insects. 
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PHYTOTOXICITY AND MAMMALIAN TOXICITY OF MAKROLIN IN 
COMPARISON WITH OTHER CHLORINATED INSECTICIDES 

Drugs, Pharmaceuticals and Pesticides Research Division, Central Laboratories, Pakistan Council oJ 
ScientiJic atad Industrial Research, Karachi 

(Received Noveniber 20, 1961) 

Investigations were carried out to find the phytotoxicity of Makrolin. Young tomato and bean plants were used. 
One ml. of 3% solution of Makrolin in acetone was sprayed separately on each plant. Results showed that Makrolin 
gave low phytotoxicity, but was less phytotoxic than D.D.T., B.H.C., Aldrin and Dieldrin. 

Male white rats were used for investigating the mammalian toxicity of Makrolin. It was found that 3200 mg./kg. 
were required to get oral LDSo Hence it is less toxic thm D.D.T., Aldrin, Dieldrin, Heptachlor, B.H.C. and Toxaphene 
against mammals. 
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Part I.-Isolation of Dewarene and Dewarol 

M. MANZOOR-I-KHUDA AND M.A. SALEQUE 

Central Laboratories, Pakistan Council of  Scientific and Industrial Research, Karachi 

( Received December 10, 1962 ) 

An unsaturated hydrocarbon now desipatcd as 'detoarene', b.p. 1080C.10.5 mm., n ~ 2 6  1.5105, [u] ~ 2 2 +  120°, 
d300 0.982 and an unsaturated alcohol now dcsignated as 'dewarol', b.p. 1300C./l mm., n ~ 2 3  1.5141, [cz]D~$ + 8 2 O  have 
been isolated from Cedrrrr cleodarn locally called 'dear' wood. 
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I. I. CHAUDHRI AND B. H. SHAH 
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