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

Part I.-.Investigation of the Influence of Alcohol Concentration on the Activation Energy 
Jumps in Dilute (o to 11%) Aqueous Ethyl Alcohol 

Physics Dicision, Central Laboratories, Pakistan Council of  ScienliJc and Industrial Research, Karachi 

(Received March 12, 14'62) 

Following the discovery of discontinuities in thc activation energy of flow in scveral hydroxylic liquids, ?he 
investigations are hcrc extended to thc simple binarv series of ethyl alcohol and water. The cxperin~cnts have bcen carricd 
out using a vcry sn:all nicasuring intcrval A T  = 1 deg. C .  in the equa~ion 

~ / k  = Alnq/A(l/T) = -TzAlnijlAT 

and preliminary rcsults in thc range of 10-C. to 50-C. on 5% and 11 % aqueous alcohol and on pure watcr for comparison 
are rcportcd hcrc. The measured values of ( E  rk) ll000 are rcprod~icible to & 0.012, i.e. to about 0.5 % for aqucous alcohol 
and to about half this figurc i n  the case of pure watcr. 

Graphical conlparison provides indications for a systematic shift of corresponding energy jumps townrds hisher 
telilpcratures, arnqun,ing to 3-S°C. for 10% alcohol concentration, accon~panicd by an averagc increasc of about 
16% in the activation cnergy. The depths of two of the jumps in the case of 11 % alcohol are such (near]" 6./, of the total 
~lk) that they are readily discernible in the earlier standard data on  10% alcohol as well. Further work o n  higher alcohol 
cor.centrations is in  progress. 



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

Part 11.-Preliminary Application of the Ideas of Domain Structure to the Energy 
Jumps Observed in Ethylene Glycol 

Physics Division, Central J,aboratories, Pakistan Cozincil ?f Scieiztijic aizd Iildz~strial Rerfnrch, Karachi 

(Kcccived March 19, 1962) 

A p.reli~ninary accounL is siven o f  thc possiblc application o f  theories o f  first and second ordcr transirions to 
discontinuit~es in  activation energy o f  flow observed in several d i -hydr~s~ l i c l iqu ids .  !t is shown that thc spccific lieat data 
for ethylcnc glycol ( C H 2 0 H ) 2  arc consistent with thc idea +hat the extra changc in internal cnergy dnc to 1no1ccuI:~r associ- 
 tion on or order in^ ovcr the r . q c  26' t o  6gCC. is about ?IIC halfnf the changc in flow activation cncrgy ovcr the same ranye. 

Assuming that the nlo~ccular o r d e r i ~ : ~  corrcspondi~g LO each jun?p i n  activation cncrgy is similar in cffcct to thc 
well known ordcr + disorder transicior:~ for magncrisn~ and for alloys likc !%brass, an cstimate can be made of the 
hcight o f  thc anonlnlous specific heat pcaks to be cspcctcd. This  con~es  out to be o f  the ordcr o f  C.Oi cal.i~./ 'C. for 
ethv!cnc g'vcol, which would not bc readily observed by conventional calorirnctry, bur is well within the power o f  microcal- 
orimetric  method^ 
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CATION EXCHANGE PROPERTIES OF SULPHONATED LIGNIN-FURFURAL RESIN 

DeparLrnenL of Chemistry, University of Dacca, Dacca 

(Rcceived April 7, 1962) - 
Lignin has been condensed with furfi~ral in  the presence of acid catalyst to prepare an insoluble and infusible (highly 

cross-linked) rcsin. This on sulphonation gave a new cation-cxchangcr. Si~lphonation has been carried out under varying 
conditions and bcst rcsults wcrc obtained with MnOz as a catalyst. Capacity values were deter~nincd with a number of stan- 
dard methods and they conlparcd well. A capacity value of 1.72 In. equiv./g. (for -S03H group only) was obtained. 

Characteristics of thc rcsin were further studied and i t  is shown that, besides the -S03H group, i t  also contains 
-COOH and -OH (~henolic) groups. 
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DETERPENATION OF PAKISTANI LEMON AND ORANGE OILS 

West  Regional Laboratories, Pakistan Council o f  Scientijc and Industrial Research, Lahore 

(Rcceivcd Jalluary 24, 1962) 

Various processes for thc d~tcrpcnacion of  Pakistani lcmoli and orangc oils have been stodiccl with r e ~ a r d  to  thcir 
efficiency. Silica gel and fuller's earth as adsorbents havc been found most cscient .  I t  has bccli shown that thc dcterpenation 
of  the oils is quite feasible and about 4 %  of the more valuable oxygcnatcd products can bc rccovercd. 
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BIOCHEMICAL AND NUTRFFHONAL STUDIES ON EAST PAKISTAN FISH 

Part Wn.-Acetylcholinestesase Activity in the Fresh and the Decomposed 
Fish Tissue and its Relationship with the Spoilage Characteristics 

Food and Fruit Research Division, East Regional Laboratories, Pakistan Council of  ScientiJc 
and Industrial Research, Dacca 

(Received Novcn~ber 27, 1961) 

The acetylcholincsterasc activity of fifteen species of srnall and bigger size fish was cstiniatcd and the 7-alue Q A C h r  
ranged from 6.02 to  42.35 mg. p x  g. pcr hour. Some fish, specially the snlaller size species showcd an increase in  the 
vnli~c on spoilage whcreas the biggcr species showcd a dccrcase in the value. Bele (Gobioirki n~bicnndi~s) fish rnaintaincc! 
constant activity of nearly 12 lug. on  storage. The logarithnls of thc pcrcent increase and dccrcasc in  thc activiries plot!cd 
against the original values give a curve which shows that bclow 6 and above 17 mg. of activity (QAChF) in the fresh 
tissuc thcre is 110 further change in the percent increase or  decreasc in thc activities due to d e t o n ? ~ o s i r i c ~ .  At a I - G I I I : ~ ~  

It-gel of nearly 12 111~. of QAChE there is no further changc i n  the activity due to  storagc. The significance of thcsc 
results it1 the evaluation o f  their spoilage characteristic as related to the nluscular activity and ti:sue survival has 
been discussed. 
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DETERMINATION OF AMMONIACAL NITROGEN IN SOIL BY A KJELDAHL 
METHOD WITHOUT THE DISTILLATION PROCEDURE 

West Ke,oional Laboratories, Pakistan Council of Scientijic and Industrial Research, Lahore 

MOHAMMAD ASHRAF 

Pharmacy Department, Panjab University, Lahore 
AND 

R. A. SHAH 

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

(Received March 27, 1962) 

The distil!ationstep in the Kjeldahl determinarion of  arnnloniacal nitroien i n  soil has been eliminated. Soil is digested 
i n  sulphuric acid with potassium and mercuric sulphates. The resulting an~monium sulphate is treated with an excess of 
hypochlorite in presence of sodium bicarbonate and potassium bromide. An excess of  arsenitc is then added and back-titrated 
with thc hypochlorite using Uordcaux indicator. The method is comparable i n  accuracy to  the A.O.A.C. method. 
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MICRODETERMINATION OF CHLORINE IN CHLORO-ORGANIC COMPOUNDS 

R. A. SHAH AND S. A. JABBAR 

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

M. K. BHATTY 

West Regional Laboratories, Pakistan Council of Scientijc and Industrial Research, Lahore 

(Received February 27, 1962) 

The  procedure consists in  decon lpss in~  the co~npounds in a nickel capsule with  sodium rnetal cnclosed in a sealed 
glass tube at 350'C. Thc  chloride formed is converted into hvdrochloric acid t h r a u ~ h  cation-cxchan~e resin. The  acid is 
titratcd with  a standard alkali. The method is applicable t o  solids as wcll as to liquids and avoids the uncertainties and 
disculties associated wi th  argcntometric titrations and gravinletric finishes. 
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A RAPID CHROMATOGRAPHIC METHOD FOR THE ANALYSIS OF COAL ASH 

Fuel Research Division, Central Laboratories, Pakisfan Council of Scientibc and Industrial Research, Karachi 

(Rcccivcd February 19, 1952) 

The various ~nacrochcnlical mcthotls for d c t c r ~ n i n i n ~  the cornposition of  coal ash are time consun~ing and laborious. 
111 this paper, a chroniatographic n~cthod is discu~sed which is both rapid and simple. A new solvent system has bcen 
developcd which not only saves t i l~ie  but also gives bctrcr Rr values, and is found to bc very useful for quantitative csti- 
mation of rare elements like tita~iiuni, cven when they arc prcscnt ill traccs. This ~nethd could be applied for the arinlvsis 
of other ~nirierals also. 
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ROOF SLABS IPIT LOW COST HOUSES 

Part I.-Plain Concrete Vault Roofs 

Building Material Research Division, Central Laboratories, 
Pakistan Council o f  ScientiJic and Indu~trial  Research, Karachi 

(Receivcd February 21, 1962) 

Thc construction and testing of plain concrete slabs have bcen dcscribed. T w o  types of  vault roofs with unifornl and 
varying arch thickness were laid on roonls (10'-3" x 11'-7" insidc dimensions) and tcsted under a uniformly varying 
superin~posed load of sand bags. Thc low deflection under a high teqt load indicates the suitability of thc design for 
single storcy-houses. 
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MANUFACTURE OF TABLE SALT FROM INDIGENOUS ROCK SALTS 

.Arorth Rexionnl Laboratories, Pakistan Co~cncil of S~ienti f ic and Itzd~tslrial Research, Peshazejar 

(Received Septembcr 1, 1961; revised Deccn!bcr 9, 1961) 

Good quality tablc salts are almost all imported. Tlic local brands do not conform to spccifirations in  chcmical 
and frce-running properties. Thc authors have invcsti~ated thc feasibility of prcpnring free-flowing table salts from 
indiscnous rock salts by s i~nple  ~r~stnl l izat ion and coating thc. crystals with 1% of  calcium or  ~n:rpnesiurn carbonarc. 
Thc chemical composi t io~~s o f  the raw niaterials . ~ r i ~ ~  thc prcparcd tnblc sal,, along with thosc of lrcal and foreign brands 
have bcc.1 determined. The grain sizes of different varieties ha-vc also been comparcd. 
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Special Article 

THE OCCURRENCE OF SULPHUR IN COAL 

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

The problcm of  thc occurrence of sulphur in coal is o f  corlsidcrable i ~ n p o r t a ~ ~ c c  in  niaiiy cauntries and has attractcd 
attention at onc time or  another without any very prccise conclusions havins been drawn. Sulphur is present in coal in both 
oraaliically combined and inorganic forms-thc latter as pyritic and sulphate sulphur-and its content varics ovcr a widc 
rangc, from a fraction of 1%. to ovcr lo%, but thcre is insuficient knowledge of the fo r~ns  in which i t  exists in o r p n i c  
conlbinatic~n. In i'akistn~i a dificulty ariscs in thc utilization of indigcnous coal bccausc thc major part of the rcscrvcs cc~ i -  
sists o f  coals containing an unusually l a s e  proportion o f  organically combined sulphur which cannot be removed froni 
the coal by rncans of well-known methods alone. 

This article is a brief revicw of our present knowlcgdc about diffcreni forms o f  sulphur atid tllcir origin, with spccial 
rcfcrencc to the orgnnic sulphur c o ~ n p o i ~ t ~ d s  p rcsc~~t  ill coals. 
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