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IffBODtJCTIQl 

Faraday, in 1848, found that all. substances ooald be 

divided into two classes according to their conduct in 

a ©agnatic field: (1) Diamagnetic substances which are thrust 

out of the field, and (2) substances which are drawn into the 

field, of which there are two sub-classes, fa) paramagnetic 

substances showing comparatively slight, and fb) ferromag¬ 

netic substances {iron, magnetite, eto.) showing very great 

attraction. 

Following Gurievs classic researches (1880), Langevin 

(1905) developed the electronic theory of magnetism. More 

recent extensions of this theory from the standpoint of the 

Bohr atom and quantum mechanics have shorn magnetism to be 

rather closely related to the electronic structure of atoms, 

a connection which suggests a possible method for the study 

of chemical valence and associated problems, and one which 

has the advantage of being applicable to substances in the 

dissolved and solid states. The renewed interest by chemists 

in this field is evidenced by the following quotation from 

Sidgwick’s book, "The Electronic Theory of Valency", page 

218: "There is scarcely any branch of inquiry which seems 

more likely than the magnetic to lead to important develop¬ 

ments within the next few years." 



Recently there has been a considerable amount of work 

published on the magnetic susceptibility of solutions with 

the general conclusion that in a mixture the susceptibility 

is an additive property of the concentration of the consti¬ 

tuents {Wiedmann’s Rule)* Slight departures from this ad¬ 

ditivity rule have been found and they have usually been 

attributed to hydrolysis. Last year, Farquharson published 

1 
measurements of the susceptibility of 101 solutions which 

exhibit a very irregular variation with the concentration. 

He attributed these observed irregularities to the formation 

of definite hydrates of the 01" ion. His results seemed of 

sufficient importance to justify further susceptibility 

measurements on these solutions. Consequently these measure¬ 

ments have been made and their results are presented in this 

thesis. Further, since the apparatus was already assembled, 

the work was continued to include similar measurements with 

LiCl solutions. 

A quantitative measurement of magnetic properties 

may be obtained in several ways, but the properties of 

greatest signifionace to the chemist are the permeability 

and susceptibility. 

When a paramagnetic or ferromagnetic substance is 

brought into a magnetic field the magnetic lines of force 

1 Phil. Mag.; IS, 285, (1951). 



are compressed in the body with the result that the field 

B within it is greater than the field H which would normally 

he present under the same conditions in a vacuum* On the 

other hand diamagnetic substances push the lines apart 

and B becomes smaller than H« B and H are related by the 

equation 
B » H+4TTI (1) 

where I is the intensity of magnetisation. Ohe permeability 

/*. is defined as the ratio: B/H, and, as is evident from the 

above discussion, is greater than 1 for paramagnetic and 

ferromagnetic substances and less than 1 for diamagnetic 

substances. 

She volume susceptibility k is defined as the ratio 

I/H, and k/d fd s density) is the susceptibility per 

gram, for diamagnetic substances^Zfand k) is a negative 

quantity while for paramagnetic and ferromagnetic bodies 

it is positive. If we divide equation fl) above thru by H 

we obtain the relation 

which gives the relationship between permeability and sus¬ 

ceptibility. 

Following is a summary of the values for these pro¬ 

perties in the different classes of substances; 

yi 9 1 + 4lTk 

Diamagnetic Substances 
nonmagnetic ” 
Para-r & Ferromag. rr 
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As previously mentioned, the modem electronic 

theory of magnetism ms first postulated by Langevin* 

who regarded the various effects as due to rotating electrons. 

Every electronic orbit must have a magnetic moment, but by 

a suitable arrangement of their axes these may neutralise 

one another; in which case the resulting moment of the atom 

is gero. However* it may be shown that the establishment 

of an external field so modifies the;orbits as to produce 

a magnetic moment in an opposite direction to the applied 

field, (Lena * Law) the result being a diamagnetic effect, 

which is independent of the temperature* This diamagnetic 

effect is common to all matter, whether it be paramagnetic 

or not. 

If the orbital moments do not neutralise one another, 

the atom is paramagnetic and this effect musics the diamag¬ 

netism. In the presence of an external field such atoms 

tend to line up with their magnetic axes parallel to the 

field, thus increasing the lines of force thru the atom and 

giv ng the paramagnetic effect. This orientation is op¬ 

posed by the disturbing effect of thermal agitation and 

therefore, with paramagnetic substances, the susceptibility 

is inversely proportional to the absolute temperature. 

This fact, discovered experimentally by Curie in 1889, is 

1 Ann. do Chim. et Phys.; 8,(5), ?0 (1905) 



known. as Curie's Law and is represented ‘by the following 

equation: 
G 

where 0 is a constant and the absolute temperature. 
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APPARATUS 

The method for determining the susceptibilities of 

solutions which was employed in the present work was the 

so-called "cylinder" method of Gouy*\. This method involves 

the direct measurement or "weighing* of the pull on a 

column of solution produced "by a known magnetic field# The 

actual arrangement of the necessary apparatus was essentially 

that described by Wedekind and is illustrated graphically 

in Fig. 1. 

The aylinder <3, half full of solution, is suspended 

from the left arm of the balance B in such a way that the 

meniscus of the solution is situated between the pole pieces 

H while the ends of the tube extend out far enough to be 

practically in sero field# The difference in weight of the 

cylinder and solution when the current thru the magnet is 

on and off is the pull on the solution, this being directly 

proportional to the susceptibility# Since the cylinder 

extends an equal distance above and below the magnetic 

field, the forces acting on it cancel. 

A more detailed description of the apparatus is given 

be low J 

The balance B was a Eohlbuooh assay balance with a 

sensitivity of 0.02 mg# All its parts were non- ferroraagnetic 

1 Compt, Bendus, 103, 9S6 (1889) 

2 
3eit* angew# Chem., 41, 771 (1928) 
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so that it was entirely unaffected "by the magnetic field 

■below. On the left balance pan was an aluminum plate and 

screw arrangement 0 carrying the silk thread suspension 

D and allowing an adjustment of the position of the solution 

in the magnetic field. Attached to the balance case kt 

directly below the left balance pan. was a glass tub© B 

20 cm. long and 2 cm. in diameter. At its lower end it 

fitted tightly into a hole in the top of a rebuilt balanoe 

case K which housed the pole pieces of the magnet* fhe 

suspension system was therefore entirely inclosed and free 

from draughts, fhis careful shielding was necessary since 

the changes in weight measured were very small and easily 

affected by currents of air. 

£he magnet consisted of two coils M of 1500 turns each 

wound on soft iron cores 22 cm. long and 4 ora. in diameter. 

She magnet, as is shown in Fig. lb, rested in an horizontal 

position with the iron cores, which projected beyond the 

coils M about 5 mm., passing thru circular holes in the 

back walls of the cabinet K* She pole pieces E, inside the 

cabinet K, were unattached to the iron cores, but during 

operation were held against and at right angles to them by 

magnetic attraction. At all times they were supported in 

the proper position by wooden blocks J. She faces of the 

conically tapered pole pieces were-2*5 cm. in diameter with 

a fixed gap of 1.1 cm. Values for the magnetic field, deter- 



mined with a snatch coil and by finding the pull on a sub¬ 

stance of known, susceptibility, in this oas© water, agreed 

within 1fo and showed the field to he about 4675 gauss with 

a current of 8 amperes in the coils. 

She cylinder which held the solution to be investi¬ 

gated is shown at G in fig. la and on a large scale in fig. la. 

It was a soft glass tube 14 cm. long and 0.79 om« inside 

diameter* She solution S filled the lower half of the tube, 

so when the meniscus was adjusted to the center of the 

magnetic field the correction for the force on the tube 

itself was eliminated since the upward and downward forces 

cancelled. The tube was attached to the silk suspension 

by a small glass plug fitted ?/ith a rubber collar which 

held it tightly in the mouth of the cylinder* 

For absolute determinations of susceptibility it 

was necessary to know accurately the cross-sectional area 

of the tube. This dimension was determined by running into 

the tube known volumes of water and measuring the rise of 

the.meniscus with a cathetometer. She results of these 

measurements are given in Sable I. 

She length of the tube was also of importance since 

it was necessary that it be long enough to extend practically 

out of the field aboue and below the pole pieces. So 

test for the extremity of the field a tube half full of 

of mercury (which has a high volume susceptibility) was 



suspended with, it© lower end at varying distances above 

the ©enter of the field and its difference it weight 

found when weighed with no current thru the magnet and then 

with 5 amperes current. She results are given in Table II. 

Table I 
Area of Measuring Cylinder 

Bun Ho* Vol. Delivered Column Bis© Area 
00. ora* cm*3 . 

1 8*428 7.045 0*4866 
2 ' n 7.050 0*4862 
S it 7.060 0*4856 
4 if 7*060 0.4862 
5 n 7*055 0.4859 
6 n 7*040 0*4869 

Mean 0*486 

Table II 

Tests for Extremity of field 

Distance of tube Bun Ho. Diff. in fit. 
from center of 
the field 

6 cm*: 1 0*14 mg. 
2 0.11 " 
5 0.14 " 

7 om. 1 0.00 mg. 
2 0.00 ” 

from these results it was concluded that a oylln 

14 os* in length was long enough for its extremities to he 

in practically aero field* 
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PREPARATION OP SOLUTIONS 

The HOI solutions which were less concentrated than 

constant boiling acid wore prepared from two stock solutions# 

The first of these stock solutions was the middle third 

fraction of the distillate obtained from approximately 6 if 

acid* The second stock solution was the last quarter frac¬ 

tion of a similar distillation. The distillation apparatus 

oonsiited of a Pyrex, glass-stoppered distilling flask over 

the side arm of which was slipped a quarts condenser. The 

distillate was collected in a Pyrex bottle, and therefor© 

came in contact only with Pyrex or quarts, implicate 

gravimetric analyses of each of these stock solutions were 

made and showed them to be very close to constant boiling 

acid in strength* fable III gives the results of these 

analyses. 

Table III 

Analysis of HOI Stock Solutions 

Solution Analysis No. Vacuum wt. 
gms. 

Soln. Vac. Wt.AgCl 
gms. 

follQ 1 

1 8.4850 1.9351 19.810 
A 8 8, Slid 1,8008 

Mean 
19.818 
i9T8"n 

i a.3847 1*8448 80.185 
B 8 8.3080 1.83186 

Mean 
80.189 
80.187 



She various solutions examined were prepared from 

these stock solutions "by diluting a weighed portion with 

best distilled water, The weight of the resulting solution 

was then determined and from these data the composition of 

the diluted solution was calculated, 

She more concentrated HOI solutions were prepared 

by slowly passing dried HG1 gas from an all Pyrex genera¬ 

tor directly into a w&ighing flask containing a weighed 

amount of water, The flask and contents were cooled with 

ice water during the absorption. After removing the Weighing 

flask from the generator tube it "was stoppered* dried, 

allowed to come to room temperature and weighed* -he gain 

in weight gave the amount of HOI gas absorbed* prom this 

data the composition of the concentrated solution was cal¬ 

culated* 

The MCI solutions were prepared from a stock solution 

of saturated hid, This stock solution was prepared as 

follows: C.P. MCI was dissolved in best water, filtered 

and precipitated with CHH^ISCOg* The resulting LigCOp; 

was washed by decantation 10 times with distilled water and 

8 times with hot distilled water to remove ammonia ion and 

contaminating alkali© carbonates. This purified LigCO^ was 

then dried in an oven at 180°G f0T 12 Hours, dampened with 

a little water and then treated with best distilled HOI 



IS 

until only a little carbonate remained, This solution was 

filtered to remove the carbonate and then evaporated in a 

quarts dish until crystals of LiGl appeared. A minimum 
r 

amount of water required to dissolve the crystals was added 

and the resulting solution stored in a glass stoppered 

Pyresc bottle. Analysis of this stock solution is given 

in fable IT and shows it to be practically saturated. 

The more dilute LiCl solutions were mad© up by dilution 

of this stock solution in the same manner as that described 

for the dilute ITC1 solutions. 

fable IT 

Analysis of MCI Stock Solution 

Analysis Io« Tac.Wt.Soln. Tac.Wt.AgOl $Di01 
graa. gms. 

1 1.79420 8,69899 44,498 
2 1.116S0 1,67908 44.49B 

Mean TRzm 



PBOGEDtJHB 

. So measure the shsceptibility of a solution the empty 

cylinder was first weighed; then a known volume of solution 

was delivered into it from a calibrated pipette (Sable 7). 

Following this, as described below, the tube and solution 

were weighed, and from these two weights the density of the 

solution was calculated. 

She volume of solution used was enough to bring the 

meniscus to about the middle of the tube. It was necessary 

that the meniscus he adjusted to the exact center of the 

field for each determination, so some time was spent in 

finding this point. She pull on water was measured with 

the meniscus at various points in the field, its position 

located hy the reading on a eathetometer and the point of 

maximum pull determined. Reference marks for the location 

of this point were scratched on the pole pieces. These 

reference marks were not placed at the determined center 

of the field but were so placed that when adjustment of 

the meniscus was made with the balance beam up, upon, being 

lowered for a weighing the meniscus was then at the center 

of the magnetic field* A telescope and cross-hairs made 

possible an accurate and conslstant setting of the meniscus 

in line with the reference marks* 

After this adjustment the cylinder and solution were 

weighed with no current passing thru the magnet* Following 



this weighing, the current was switched on and adjusted to 

5 amperes* After one minute, which was allowed for the 

field and current to become constant, the pans were lowered 

and the gain in weight determined* With this value, know¬ 

ing the field strength and the density of the solution, 

already determined, the .specific susceptibility was cal- 

1 
cuiated using the equation 

where g is the acceleration of gravity in dynes, f the 

change in weight of the solution, d the density of the 

solution, A the cross-sectional area of the tub© and H 

is the magnetic field strength. 

In the present investigation the usual procedure of 

determining the susceptibility with reference to a sub¬ 

stance of known susceptibility was followed. In this case 

the known substance was water, the volume susceptibility 

-6 
of which was taken to be -0*720 x 10 * With the apparatus 

used the average pull on water was found to be 5.86 mg. 

for a mathematical derivation of this equation see Stoner, 
"Magnetism and Atomic Structure", page 40. 



fable v 
Calibration of Pipette 

Han Io« femp. Tao.Wt.H^O Deliv. Vol* of pipette 

1 28.45 3,4151 giaa* 3,428 oo. 

2 30,67 8.4132 » 3,428 " 

3 29.40 8,4127 n 3.427 * 

Mean 3,428 oo. 



BESULfS 

' la' Sable VI are tabulated the results a# the 

measurement© on HOI solutions and la'fable VII, the results 

on BiCSl solutions* fhese tables are complete; ail the 

determinations which, were made are included* 

fhe precision.of the method is the same as that of 

the least precise determination, namely, the pull, fhe 

sensitivity of the balance being slightly bettor than 

0.08 Mg., and the pulls measured being about 4.0 mg., the 

precision of these measurements is about 0*s£* only in 

the case of HOI solution Ho# 15s. does the average deviation 

of the pull values amount to this much. 

HOI solution Ho. SA seemed very irregular and solution 

SB was prepared and measured as a check* fhe latter solu¬ 

tion gave results more consistent with the other measure¬ 

ments* Since the slightest trace of iron as an impurity 

greatly lowers the diamagnetic susceptibility* this is a 

possible explanation of the low result* for this reason 

It seems advisable to accept the higher value (SB) in 

preference to that of M» 



Sable VI 

Susceptibility of HC1 Solutions 

Soln* $ HC1 Wt.Soln. Density Pull kxlO6 XlO 
lo. gas. mgs. 

14 19.81 3.7569 4,09 
5.7354 4,09 
3.7340 4.08 

Moan STTSST 1.091 0)9 0,765 0.700 

24 19.28 3.7250 4.10 
3,7861 4,09 

4.07 
lean 5.72^6"' 1.088 4,0'9 0.765 0.701 

34 18.66 3.7219 4.05 
4.06 

3.7165 4*06 
4.06 

3.7160 4.06 
Mean 3.7177 l708S ?7oS 0.757 0.697 

4A 18,20 5.7119 4,08 
5.7074 4,06 

Moan 5.703^ 1.085 I7W 0.759 . 0.701 

54 17.81 3.7059 4,09 
4,04 

5.7050 4.09 
4.05 

Mean 1.081 JTof 0*759 0.702 

64 17.56 5.6915 4.08 
5.6911 4.07 

4*06 
5.6952 4.08 

Moan S5.69W 1.078 ins? 0. 759 0.704 

74 16,85 5.6887 4,08 
4.07 

3.6866 4,06 
5.6900 4*06 

4.04 
Mean ITOTf 1.077 <t.06t 0.757 0.703 

84 16.48 5.6826 4.05 

5*6837 

B7538E 1*075 

4.06 
4*05 
4.05 
1ZTS6 0.755 Mean 0.703 



Sable 71 (Continued) 

So In, 
Ho. 

fo HOI Wt.Soln 
gras. 

m 15.96 3.6710 
3.6719 

3.6693 

Mean w^mf 
104 15.48 5.6647 

3.6639 

3.6606 

Mean ITSPX 

11A 15.00 3.6489 
3.6567 

Mean 

1® 20.19 3.7461 

2B 18,63 3,7151 

3.7148 

Mean I.Y1S0 

SB 27.27 3,8628 

Mean 

4B 26,45 3.8544 

Mean C. •. ■ ■ ■ 4 3,8644 

SB 6.64 3.5164 

3,5135 

Mean 3.6150 

6B 9,16 3.5599 

Density Pull 
mgs. 

loclO6 

1.072 

4.06 
4.06 
4,06 
4*05 
4.04 
W5E 0.765 

1,069 

4.04 
4.05 
4, 04 
4,04 
4.06 
T~oS 0.765 

1,067 

4* * 04 
4# 04 
4* OB 
4.04 0.754 

1.094 4.10 0,765 

1.085 

4.10 
4.10 
4# 08 
4.09 

0.763 

1.128 

4.17 
4.18 
¥7XF 0.780 

1.185 

4,18 
4.-16 
ZTTf 0,778 

1.026 

3.94 
3.94 
3.92 
3.94 
FZ9¥ 0.736 

3.97 

/ 

3.8634 3.98 
FTOTF 1.040 

xio6 

0,705 

0.706 

0.707 

0,699 

0,703 

0.691 

0,691 

0.716 

Mean 0,742 0,714 



Solru 
Ho# 

1 * 

Moan 

2 

Mean 

3 

Mean 

4 ; 

Mean 

5 

Mean 

6 

Moan 

7 

Mean 

8 

Mean 

80 

fable ?II 

Susoeptibility of LiCl Solutions 

$MCI Wt.Soto. 
gras.' 

Density 

44.49 4.8491 

4.3486 

4.3438 

1.269 STT33SSST 

32.80 4*0688 

4.0729 

1$*
 

« o
 

SI
 

o
 

SI
 

1*189 

3.8459 
3.8448 

8.8863 
1.124 

11* 02 3.6221 
3*6177 
“OT? 1.067 

20.88 5.8140 
3.8120 

Mitt 1 i 
3:8139 i, 152 

19.75 3.7944 
3.7888 

3.79S6’ 1.107 

18.74 8.7706 

3.7731 

5.W19 1.101 

17.97 3.7871 

3.7639 

'5*761Bt 1.097 

Pull 
rags. * 

kxlO6 
6 

*10 

4.63 
4.59 
4.62 
4.66 
4*61 
4.60 

■ 0.868 0.676 

4.39 
4.37 
4.38. ' 
4.36 
iTir* 0.816 0*686 

4.25 
4.18 
4.22 
4.22 
372T* 0.787 0.700 

4.06 
4.04, 
CoF 0.765 0.716 

4.22 
4.25 

i*lf 
f^2j 
4:22 0 787 0 707 

4.22 
4.23 
4.19 
17ST 0.788 0.709 

4.20 
4.19 
4.20 
4.22 
C1F 0.783 0.711 

4.20 
4.17 
4.18 
4.17 
CT 0.780 0.711 



Table VII (Continued) 

Sola. G 1 Wt.Soln. density Pull 
Ho. gms. mgs. 

9 17*08 3.7599 4.14 
4*17 

3.7366 4.15 
4.18 

Mean 1.098 I7TS 

10 15,88 3* 6755 > 4.13 
4.08 

Si 6758 4.11 
4.12 

Mean 7 1.075 ¥nx 

kxIO6 3&06 

0.776 0.711 

0.767 0.715 



BISCUSSIOB OF BEStlLfS 

I. Hydrochloric Acid Solutions 

2h© data of fable TI are plotted graphical ly in 

Fig* 2. She smooth curve drawn through the plotted 

points appears to represent satisfactorily the variation 

of the susceptibility with percentage composition of the 

solution* At any rate no plotted point deviates more than 

0*8$ from the curve. 

For the sake of comparison the corresponding data 

1 2 
obtained by Farquharaon, Hocart , and Abonnenc are also 

plotted in Fig. 2. 

It is of particular interest to compare the present 

results with those of Farquharson. Shis writer sought to 

interpret his data as evidence for hydration as the follo?<r~ 

ing quotation shows: 

"It is fairly certain, from the large amount of work 

done on solvation, that the 01“ ion is hydrated in HC1 

solution and that 101 is completely dissociated into its 

ions* She susceptibility measurements are in agreement with 

this. If we examine the HO 1 curve we find well-defined 

maxima and minima on the curve, and passing from higher to 

lower conoentrations on the ourv© we find a wonderful 

1 Compto Bendas, 186, 1161(1929} 
2 Ibid. 190, 1895 (1980) 



agreement "between the observed minima and the concentration 

at Ydiich we expect to find hydrates. 

’’Complete agreement is not to be expected, because 

of the formation of equilibrium mixtures. 

”After the minimum at 16.4 per cent, the curve changes 

its nature, and the remaining maxima and minima are much 

more widely spaced, it is suggested, therefore, that the 

measurement of susceptibility is a good method of ascer¬ 

taining the degree Of hydration of an ion, and that the 

maximum hydration of the Cl* ion is lOHgO. the 6-hydrate 

shows a maximum, which indicates that here the water is 

bound in a way different from the others, the explanation 

of this may be found in the present-day Knowledge of atomic 

Structure! Cl has a completed subgroup of six electrons.” 

It may be recalled that it was this interpretation 

which prompted the present investigation* the measurements 

of Abonneno and Hoeart were at hand and did not show the 

irregularity found by farquharshnx However, as the latter 

pointed out, it was quit© possible, that, by making measure¬ 

ments at only a few concentrations, the irregularities would 

not be detected. Hence, it was thought that an adequate 

check of farquharson’s measurements would be to redetermine 

the susceptibilities at small concentration intervals over 

the range where he found the greatest deviations. 



24 

/ 

It is obvious from an inspection of the graph that 

there are no deviations from a smooth curve greater than the 

experimental error. She cause of this discrepancy is, of 

course, difficult to explain. 

Before leaving this question, however, it may he 

pointed out that two lines of evidence tend to support 

the present results in preference to those of Farquharson. 

First, these results are in general in excellent agreement 

with those of Hooart who claimed especially high precision 

for his measurements# (?he values of Abomiene, who employed 

a now method of measurement, appear to he slightly and uni¬ 

formly lower than the present curve# fh© second type of 

1 
evidence is of an indirect theoretical nature. Weiss has 

shown that diamagnetism should he a half less sensitive to 

electronic deformation than is refractivity. Since refrac- 

tivity measurements of 101 solutions show no discontinuities 

with concentration., it may he concluded that the present 

results are in accord them# 

If the smooth curve is accepted, it must he concluded 

that either the diamagnetic properties of the ions vary OF 

the diamagnetic properties of the solvent vary# In short, 

we have another case where Wiedraann* s additivity rule fails. 

While decisions regarding the two above possibilities can 

1 J# de Fhys. et Had. (6) ?, 186,(1920) 



25 

not Ise made on the basis of the present evidence, two 

suggestions may nevertheless be offered* First, if the 

variation in general is due to an alteration in the 

properties of the solvent, this latter factor cannot be of 

such a marked chemical character as Farquhareon supposes 

because of the absence of marked discontinuities* Second, 

the slight uniform variation oould possibly be accounted 

for by the formation of undissociatod molecules of KC1 for 

1 
which Fajans finds considerable evidence from refractivity 

data. 

II. Lithium Chloride Solutions 

The susceptibility data of Sable VII are plotted 

against percentage composition of the solutions in Fig. 5. 

Ho similar data have been found recorded in the chemical 

literature mid consequently ho comparison can be made. 

It is impossible to draw a smooth curve through the 

plotted points. The curve, which is drawn, shows a marked 

discontinuity at approximately 19% and thus differs in 

character from that of the BOX data. It is noteworthy that 

this unique point of the curve corresponds practically to a 

solution of the composition LiCl*lOH^O. 

In considering this curve it should be remarked that 

the low concentration portion of the curve is linear and that 

1 
Faraday Society Discussion ’’The Theory of Strong Electrolytes", 
p. 357 
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therefore the susceptibility follows Wiedraann’s rule. 

She additive nature of the susceptibility at this range 

of concentration indicates that there is no disturbing 

interaction between the ions and that solvent-ionic forces 

undergo no modification. Y&ether a disturbance of one or 

both of the above factors causes the break in the suscepti¬ 

bility curve cannot, of course, be ascertained on the 

basis of the present limited evidence. Unfortunately the 

available refractivlty data are not complete enough to throw 

any light on the question. It may be added, however, that 

according to Masson1* the variation of the apparent molal 

volume of MCI with concentration undergoes a sharp break 

at the same point. 

If the low concentration part of the curve is treated 

as a straight line it is possible to compute the susceptibi¬ 

lity for MCI solution corresponding to 1QQ$* .ffce value so 

computed is -0.675 x 10“® and may be taken to represent the 

susceptibility of Ip of MCI in the same ionic state as 

it exists in dilute solution. Multiplying this value by 

the molecular weight of MCI we get -28*64 x 10*"® which is 

the gram molecular, or more precisely, the sum of the gram 

ionic susceptibilities, for MCI. Phis value compares with 

the sum of the ionic susceptibilities (M 01“ a -0.65 -29.0 

** -29*65 x 10 °) calculated by Pauling on theoretical grounds. 

1 
Phil. Mag. (7) 7, 218 (1929) 

8 Proc. Hoy. Soo.~A.114, 181 (1927) 







SUMMAHI 

The present thesis records measurements of, magnetic 

susceptibility of solutions by the Oouy method. 'The solutions 

examined were HC1 and 1101« In the case of HC1 th© suscep¬ 

tibility-concentration curve gives no evidence of the ir¬ 

regularities reported by Farquharson. The MCI measurements 

represent the first susceptibility determinations of solutions 

of this salt. In the latter case the susceptibility-concen¬ 

tration curve showed a discontinuity at the composition 

corresponding to 1101*101^0. 
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