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Two pumps of the design described were used in the 
investigation of phase equilibria in the urea -synthesis sys­
tem at pressures up to 1000 atm. A urea melt (an aque ­
ous ammonia solulion of urea and ammonium carbamate). 
which is highly corrosive, was used as the workine; medium. 
Therefore all the components of lhe pumps in contact with 
the medium were made from chrome nickel and chrome ­
nickelmolybdenum steel. Since the working solutions 
crystallised near room temperature, the jackets of the 
cylinders were maintained at a temperature of 40-50 °C. 
The solution was applied to the pumps from a reservoir 
under a pressure of 12-16 atm; under these conditions the 
appearance of gas bubbles due to the evaporation of am­
monia cannot be excluded. At the instant when the pumps 
were started the working stream consisted of a gas-liquid 
mixture, which, however, did not interfere with the normal 
functioning of the pumps. However, in the case of con­
siderable overheating of the cylinders (or the suction con­
nections), and the r esulting formation of gas locks, lhe 
operation becomes unstable. To remove the gas locks, 
the collectors 9 of the pumps were fitted with blow valves 
(not shown in Fig. 1). 
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Figure 2. Calibration curves for the pump in operation with water: 
1) calibration curve for the maximum operating rate of the plungers; 
2) calibration curve for the minimum operating rate of the plungers; 
P - pressurc in the compression line of the pump (atm); Gmu-flow 
rate at the maximum operating rate of the plungers (cm) h- 1 ) ; 

Gm1n-flow rate at the minimum operating rate of the plungers. 

Fig. 2 presents the calibration curves for one of the 
pumps. In the calibration water supplied by the pump was 
collected in a measuring cylinder for 10 min at the maxi­
mum possible operating rate of the plungers and over a 
period of 15 min at the minimum rate. As was to be 
expected, with increase of pressure the flow rate produced 
by the pumps decreased steadily. Fig. 2 shows that the 
maximum scatter of the points about the curves does not 
exceed ±3%. 
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A Magnetic Detector for Gas Chromato­
graphy 

N.G.Farzane and L.V .llyasov 

A method for the detection of gases emerging from the chromato­
graphic column based on the measurement of the paramagnetic 
properties of air or oxygen used as carrier gas has been examined. 
A magnetic detector cell operating on this principle has been des­
cribed. The magnetic cell has the same sensitivity with respect to 
almost all gases and therefore does not require calibration. 

In all the existing differential detector devices in gas 
chromatography (the only exceptions are the argon ionisa­
tion detectors for Cs and higher hydrocarbons 1,2) the 
signal from the cell depends on the nature of the sub­
stance. Therefore, in deriving concentrations trom the 
chromatogram, it is necessary to introduce correction 
coefficients for each mixture component. These coeffici­
ents are determined experimentally. In the case of 
detectors for which the relation between the signal (peak 
area) and any physical chemical property of the substance 
is known it is necessary to determine the sensitivity with 
respect to only one component, the sensitivities with 
respect to the others being then calculated. In the cal­
culation of the concentrations of the components from the 
chromatograms obtained with the aid of such detectors 
each peak on the chromatogram must be identified. After 
the identification, correction coeffiCients for each gas are 
found. 

It is important to devise detectors which give a signal 
depending on the number of molecules of the component 
and not on its nature . One such detector is described 
below. The magnetic detector does not require calibra­
tion with respect to the mixture of diamagnetic gases 
analysed. The detector signal (peak area) is independent 
of the nature of the diamagnetic gas, and since the vast 
majority of gases are diamagnetic 3 (exceptions are °2 , 

NO, and N20), the detector is equally sensitive with res­
pect to all gases. The peak area for a given component 
is directly related to its partial pressure and therefore the 
determination of its concentration does not require the 
introduction of any experimental coefficients. 

The Figure presents the circuit of the proposed magne ­
tic detector. It consists of a measuring cell 1 made of a 
diamagnetic material and separated by washers 2 from 
the end-pieces 3-6. The operating pair of pole pieces 3 
and 4 is made from mild steel. The compensation end­
pieces 5 and 6 are made of brass, and are introduced to 
eliminate the aerodynamic effects arising when the density 
and viscosity of the gas mixture change. 

The end-piece 6 may be moved along the thread rela­
tive to the bush 7 attached to the shell of the detector, 


