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I N T R O D U C T I O N

A s tu d y  o f  th e  l i t e r a t u r e  on th e  a r g n e t l c  

p r o p e r t i e s  o f  b e r y l l iu m  shovre t h e t  v e ry  l i t t l e  w ork 

hii& b een  done on th e  com rounoe o f  b e r y l l iu m ;  e n d , 

i n  co n eeq u en ce , th e  r e c o ru e d  d a te  i s  v e iy  sp & rse .
I —  -

The t h e o r e t i c a l  w ork o f  Angus en d  F ? rq u e rs o n  on th e  

s u s c e p t i b i l i t i e s  o f  b e ry l l iu m  compounds s u g g e s te d  

t h e  S ix is tin g  v a lu e s  g iv e n  in  t h e  I n t e r n a t i o m  1 

C r i t i c a l  T a b le s  w ere  Im c c u i\ , te ,& n d  r e d e t e r m im t io n  

t h e i e f o r e  n e c e ss a ry *
z

The exp Si i«agn tai work o f  Sugden on s i l v e r  

co a p o u n d s , b p e n c e r  and  K o l i e n s ^ n  cadmium coa^:oundB,
If.

an d  Trew on th a l l iu m  compounds h a s  shown th f i t  a 

ayste im  t i c  s tu d y  o f  th e  compounds o f  any  m e ta l i s  

u a e i u l  i n  x -n d in g  th e  a to m ic  s u s c e p t i b i l i t y  o f th e  

m e ta l*

The p r e s e n t  t h e s i s  i s  an  f c c o u n t  o i th e  e x p e r i 

m en ts  perfo rm ed  t o  d e te i  mine th e  a to m ic  s u s c e p t i b i l i t é ^  

o f  b e r y l l iu m ;  b u t  th e  v a lu e s  f o r  th e  m v le c u la r  

s u s c e p t i b i l i t i e s  o f  th e  coiapounds m&(uur&à do n o t  

llo%.' o f  th e  w C -uction  o f  a & ati& f c to r y  i l g m ’e f o r  

t h i s  q u in t i t y  d i r e c t l y .  The u n s t t i e i l c t o r y  m t u r e  

o f  th e  r e s u l t s  f o r  b e r y l l iu m  m y  be aue t o : -

( i )  t h e  p e c u l i a r  p o s i t i o n  o r  th e  e ie in e n t 

a t  th e  hevd o f  i t s  gz oup in  th e  

P e r io d ic  T ab le



( i i )  th e  s m a lln e s s  o f  t h e  Io n  

( l i i )  th e  te n a e n c y  o f  b e r y l l iu m  t o  

fo rm  b a s ic  s a l t s

a n a  f u r t h e r

(i.v )  t h e  v a lu e  l o r  b e r y l l iu m  b e in g  & 

sm a ll  o n e , t i e  ^accum ulation  o f  

e r r o r s  In  ^iieasui-ement en d  th e  v e lu e  

o f  th e  o th e r  atom s p r e s e n t  in  th e  

s a l t  (S ) w i l l  a l l  be  In c lu d e d  in  th e

b e r y l l iu m  v a lu e  -  

an d  so  th e  proba b i l i t y  I s  t h a t  t h e  ex p e i im e n tr  1 

r e s u l t  w i l l  be w i ld ly  in a c c u ra te *

%
. ■ V'.,- ■



PHSPAEA.TICH AND AMLYB2S (F  COMPOUNDS 

B e rv l l iu m  Qxiûe

The o x id e  v.&s pj-epf xed  by th e  m ethod d e s c r ib e d
tT

b y  P a rs o n s  $.na B a rn e s ,

A s o l u t i o n  o f  b o ry I l iu m  n i t r a t e  w ss h e a te d  w i th  

t^mmonia# The p r e c i p i t a t e d  h y d ro x id e  w es f i l t e r e d  on 

a B ud n e r  and  wo sh e d  r& p ld ly  && p o s s i b l e  w i th  h o t  

w a t e r ,  t o  p re v e n t  th e  f o rm a t io n  o f  c e ib o m  t e .  The 

p r e c i p l t  t e  w as t r f  a s l e r r e d  t o  ?- c r u c i b l e  a n a  h e a te d  

i n  t n  e l e c t r i c  f u in ;  ce  1 e r  t h r e e  u y e ,  t n a  c o o le d  in  

e d e s - c c a t o r  ovei c a u s t i c  sode# F o î^ th er he^^t th e n  

c u se d  no f u r t h e r  l o s s  i n  w e ig h t*

Am l y &^8

The i£iethoa o f  am- l y s i a  i s  due t o  Mgsb^ anu S u tg e r  

A w eig h ed  qui n t l t y  o f  th e  o x id e  w as h e a te d  w i th  

cone en tire  t e d  s u l  h u r . c  c c i d  u n t i l  i t  was u ie s o iv e d *

The so lu tio n  was cooled cad c lo u t lOOcc u . s t i l l e d

w ater dded end the  so lu tio n  n e u tia lise d  w ith 

ammonia# 4 0  gremmes ammonium a c e t i t e ,  2 0  gim a 

ammonium n i t r a te ,  ad 5grms r mmonlum ; hosphate 

d isso lv ed  in  the le a s t  amount of w^tvr wm'e rdded end 

th e  so lu tio n  brought to  the boil#  The p re c ip i ta te

wes d isso lved  in  5 per cent m t r i c  ac id  ( c bout 90cc) •

Ammonia was edded drop by drop u n t i l  th e  px"ecipi*U t io n  

01 Wry Ilium  phosi he te  wes complote.
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A f t e r  B ta n d in g  o v e r n ig h t , th e  p r e c i p i t a t e  was f i l t e r e d  

i n t o  a lu n d e iu  c r u c i b l e  Knd w ashed  w ith  5 c e n t  

ammonium n itr;;^ te #  A f te r  d i-y in g , i t  wee he  t e d  t o

r e d n e s s  in  e n i c k e l  c r u e l  H e  u n t i l  p u re  w h i te ,  when 

i t  w ss a l l  c o n v e r te d  t o  th e  p y ro p h o s p h a te .

1 . . , ,  W eight o f  b e r y l l iu m  o x id e  - 0 .2 0 4 1  grm

W eight o f  p y ro rh o s p h a te  - 0*7782 grm

% bei y  11 ium .8 4

2 # * .$  W eight o f  b e r y l l iu m  o x id e  '0 * 2 ^ 5 6  gr^m

W eight o f  py i^cnhoephete  ' 1*0141 grm

% b e r y l l iu m  > %5*85

Be-'O r e q u i r e s  Be 3^ *^5 p e r  c e n t

3 e  ( OK ) o, BERYLLIUM HYBEC8C1:

The h y d ro x id e  o re c iv  itE  t e d  by ammonia j.rom

s o l u t i o n s  o f  s o lu b le  b e iy l l iu m  s ? .I t s  i s  n o t  o f  c o a e t^ -n t 

c o m p o s it io n  ?nd h a s  n o t th e  c o m p o s it io n  c o r r e s p o n d in g  

t o  th e  f o r m l a  B e (Œ )5_ - s  s t a t e d  b y  A t te n b e r g .

The p u re  compound was p r e p a r e d  by th e  m ethod  o f  

v o n  DejzmelewJ: s f o l l o w s %-

B e ry ll iu m  h y d i'o x ld e  was p r e c i p i t a  t e d  fro m  b e i y l l iu m  

s u lp h a t e  s o l u t i o n  by a d d i t i o n  o f  p o ta s s iu m  h y d ro x id e  

s o l u t i o n  and  d i s s o lv e d  in  ex cess*  The s o l u t i o n  w es 

th e n  d i l u t e d  a b o u t t e n  t im e s  t o  two l i t r e s  an d  b o i l e d  

f o r  a b o u t an  hour*  A f i n e  w h ite  c r y s t  l l l n e  p r e c i p i t -  

fc te  W£S p ro u u ced  and  f i l t e r e d  h o t  o u t  oi co n t c t  w ith
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c s rb o n  d io x id e  w sebed  w « l i  w i th  h o t  we t e r .  The

b o i l i n g  WPS re p e  t e d  end  more hydx o i i d e  wee th ro w n  

down «ad  f i l t e r e d  o i f .  I t  w ss t h o u ^ t  n e c e s s a r y  t o  

rem ove th e  h y d io x io e  q u ic k ly  ow ing t o  t h e  r  p l d l t y  

w i th  w h ich  i t  'b s o îb e d  c c rb o n  d io x id e .  The b o i l i n g  

w ee r e p e a te d  tb o u t  f o u r  o r  f i v e  t i m e s , a  f u r t h e r ,  

th o u g h  s m a l le r  y i e l d ,  b e in g  o t t a i a e d  e&ch t im e .  The 

h y d ro x id e  w ts  d r i e d  in  n d e s i c c a t o r  o v e r  c a u s t i c  s o d s .

I t  we® shown by th e  f i tm e  t e s t  t o  be f r e e  fro m  

p o t ? 88lusa com o u n d s .

ANALYSIS

Two an  ly a e s  w ere m ade; one by th e  p y ro p h o sp h a .te  

m e th ed  an d  th e  othei* by  h e a t in g  t o  c o n v e i 't  t o  o x id e .

ae(Œ î)g. BeO t  H^O

1 . .  • îlai^o: h v sc h p t a  M etliod

W eight o f  h y a ro x id e  = 0 .2 1 1 8  grm  

W e.gh t o f  p y ro p 'h o sp h e te

'  0.4.824 grm

 ________

Be(CH )^ r e q u i r e s  Be 2 0 .9 6  p e r  c e n t  

2 . . .  Bei^v I l iu m  Qxxae M ethod

( a )  W eigh t o f  hex y  11 ium h y d ro x id e  = 0 .3 8 4 2  grm  

W eigh t o f  b e r y l l iu m  o x id e  ; 0 .2 2 6 2  grm

/O b e ry ll iu m ..o x id e __________ =: 58.88



BexvIIima ox-ü# method

(b) Weight of bo. jrllluai hysd'oxide =0 .'1339  ̂ Ê® 

Weight of b siy llium  oxide ' 0.1996

/■obajyllima oxide -- 58.83

Be(CH) requires 58.13  pei- cent BeO

BSRXLLÎÜM CAliBCNATE BeCOj

The specimen used wtn supplied The B r itish  

Drug Houses, L td ., f.nu was analysed and found pure 

by the pyrophosphete method.

Analysis of beryllium carbonet@
1 Weight of beryllium  c; rbom te ' 0.4812  grm 

Weight of pyrophosphete = 0,(696  grm

% beryllium ____________ - 13* 07

2 Weight o f carbona te  -- 0.4427  gim

Weight of ryroi hosphfite = O.6162 grm

% beryllium  " 13.07

Be-^0  ̂reçu ires  Be 13*07 per cent



BIG BSgqfLLlüü aitaONAIE BeCO 23eO,„?H Q
3 ^

The •btayii.ium cFirbomte* eupplied by 

EejTriagton'e ^roved to be tc s ic .  I t  w&e, unlike 

the c&i*bonite, la&oiutle in ammonium a ĵ^bonate snd. 
had 6 Iw  bss.sylliuai content which (.iter gently (hying 

the o&lt was found to be constant for e large number 

of Siecfmene, and to  co. respond to  the cosground 

BeC0^2Be0.7H^0.

This byorEted s t I t  hso not previously been des

cribed. A similar onbydrous s a l t , 2B©0.BeC0j wes 

prepared by Moyer who Hte&suied the su scep tib ility .
Ant ly s is  m do by pyrophosphete metliodj 

1. . . .  Weight of basic beryllium carbonate O.3428  grm

Weight of L eryIlium p., rophosphate 0.A06b grm

f  be. vllium 11.15

2 . . . . .  We.ght of besic beryllium cerbonete 0.3510 grm

W ei^t of beryllium pyrophosphf te  0.4134 grm

% béryllium 11.07

BeCO,2Be07H,0  requires Be l l .C 4ÿX 2-
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BSRYLLTUM BASIC SULPHITE

The s a l t  was p r e p a i‘ed b y  t h e  m ethod  d e s c r i b e d  

b y  K r ie s  end  M oraht f o r  t h e  p r e p a r a t i o n  o f  t h e  n o rm  1 

6 u l p h i t e •

A i t h o u ^  K r i s s  en d  M orah t s l a t e  t h a t  t h e  n o rm a l 

s u l p h i t e  ca n  b e  p r e p a re d  by  t h i s  m e th o d , r e  e t e d  

a t t e m p t s  w i th  s u i t a b l e  v a r i a t i o n  o f  c u a n t i t i e s  

f f . i l e d  t o  y i e l d  th e  n o rm a l s a l t *

F i*esh ly  p r e c i p i t a t e d  b e r y l l i u m  h y d r o x id e  w as

d i s s o l v e d  i n  a l c o h o l  a r t u r - t e d  w i th  dO^* The

s o l u t i o n  w as e v s p o r î t e d  i n  v a c u o  o v e r  c a u s t i c  so d a  e n d

c o n c e n t r a t e d  s u lp h u r ic  a c id *  The s a l t  t%d o u t

a s  a w h i te  p o w d er, w h ich  was r ' p i d l y  i  l i t e r  eel a n d  d r-le d

i n  v acu o  o v e r  soda e n d  s u lp h u x tc  r c id *
10

I t  i© e tP te d  by  A t te n b e r g  t h c t  i f  w f t e r  i e  

p re m e n t t h e  e e l t  i s  b i i s i c .  E x p e r im e n t p ro v e d  t h e t  

t h i s  i s  t r u e ,  f o r  i t  i e  im p o s s ib le  t o  g e t  f r e s h l y  

p r e c i p i t a t e d  h y d ro ? :id e  d r y .

A n e ly s r s  w re m ,de by t h e  p y ro p h o s p h a te  m e th o d .
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AMALYaiS <F m u ic  BSSYLLIUM SÜLFHITS

1  W eigh t o f  b o a ic  b é r y l l iu m  B u ip h i te  '  0.350*9 g fc t

W eig h t o f  b e r y l l iu m  , y r a  h o sp h f jte  = 0.3076 grm

f  b e r y l l i u m ______________________ '  8 , 2 ^^ .̂.... grm

2  W eigh t o f  b a s i c  b e r y l l i u m  s u l p h i t e  - O .j^ ld g rm  

W eig h t 01 b e r y l l i u m  p y r o 'h o s j h e t e  - -0 .2 8 i6 g rm

% b e r y l l i u m  * 8 .2 1 6  grm

23fc00 .Beo./H 0 requires B» 6.295 S

mEYLLiUM c m o m m  t s t i â h y h  a i s  B e C h . a ^  o

The clrromte was prepared by the method des

cribed by Glsssjffi.n (11), which consists in dissolving  

Cftrbomte 02 basic crrbonsie in chromic ecld.

The chromic acid used wee s- sr-tur£.ted* so.ution  

diluted with cn, equal quantity of water.
A quantity of ctrbonote »*w. tz eeted with a slig^it 

excess of th is scici. The solution m& concenti eted 
i nd yellow oryst: lo foz-mea on cooling. These were 

recrystfillised  from water or d ilu te  chromlcecid. Cii 

hasting to 120^water was given o ff end a saliwjn p^nk 

so lid  reni ined. On further hurting e green end white

’̂ ®®'“^*rem=’ined,- presumably chromium sesquloxide tnd
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béryllium oxide. Addition of alcohol diesoiveu /art  
of the residue leaving white cryetale, xhe solution  

being at iii*st yeilow and cfteiwards tuï*ning green*

Action of ■ Icohol decoap'oeed the ci y s to le . T(L_

the cryeisle  was. added 2 - 3  times their own volume 

of alcohol -  a p ile  green solution being formed end 

a white residue l e f t .  Chromic &cid or the same 

etï’cngth ee before was added, violent reaction taking 

place with the production of sparks and much heat.
When e considerable quantity oi chromic acid had been 

tüdôü a pale green p.a:*ecipitate began tc  aorm. This 

was dissolved in a vaiy small quantity of water -  

being very soluble in both alcohol and water » and a 

dark green solution was obtained. Addition of chr'om.c 

ecxd was continued un til c-li the white cry a t / le  h: d 

diaeolved. On eright concentration a. crop of pale 

blue crystffile were pro uced. These were soluble in 
alcohol and water.

avspoi/tion of tiife solution on the water b?-th to  
: ea? ll volume and addition of a l i t t l e  Icohol brought 
out a crop of gx-»en cry s te le .

These yellow ciyota ls were found to be conltualn- 
e. tod with euiph' te , so th ft probf biy tiiS part insoluble 
in  . Icohol consisted entirely  of sulphate.
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T he p w e  c h r o œ t e  e a  from ch ro m ic  i-c id  e n t i r e l y

r e e  f ro m  s u lp h a te  w ss v e ry  d i f f i c u l t  t o  c r y u t a l l - e © ,  

o n l^  com ing c u t  h e n  th e  »uOiut%on w as v e iy  cvne*idei‘fchly  

e v a  o r a t e d .  Tlie c r y a r e  v e ry  e m a il  an d  b r o v n is h  

o ra n g e  i n  c o l o u r .  They a r e  s t a b l e  i n  a d a e i c c a t o r ,  

u n l i k e  t h e  m ixed  e u i |h & te  an d  c h ro m  t e  czy e t^  l s  ^ h ic h  

on  kef'-' ing' i n  a d e e ic c -f .to r  f-.ppObi t o  sep e i* r.te  i n

d e ^ ^ n i te  v# c r y s t a l s  (BeSO|^) re d  con g lom era te s

o f  (BeHZrO^).
On h e a t i n g  th e  ^ u ra  c h ro rn a te , w & ter wme i o a t

a n d  t h e  r e s i d u e  we.e % d ar 'k  c o l o w e d  p o w u e r .

E s t im a t io n  o f  t h e  w a te r  c o n te n t  w as m d a  by

b%: t i n g  t o  c o n s ta  n t  welgght a t  1 2 0 %L

I
Weight of i:ydi'ft6- b e y  ilium  chrom't e ' 0.3835  g® 

Weight c fta r  hes t  -- 0.2429

L  \  « t u r  3 5 ,« 1 9  

B e C rO y K ^  I'-equirfeb 3 6 .5 5 7  R^O
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BSHÏLL.-UM r;^CKLÆATiS

The s E l t  wf s ! r tp s i - e d  hy d i s s o l v i i i g  b e i y i l l u m  

cfa-h o ac /te  î n  p ^ r c h io i- ic  c i x .  TTi© s o l u t i o n  w ts

e v a p o i , t e à  ^n â  c o o le d  in  i c e .  Cn s t i r r i n g , & l f r g «

m ess Oi B&.11 t r i a s / f  i e n t  n e e d le c h u p e d  c r y t l i  l s  

s e p e r c t e ^  o u t .  T heue w ere f i l t e i - e o  on i. B u ch n er 

Mid o r  l e d  l a  th e  e ix '.

An. vi,B  laecia by t h e  py i o p h o s /h c  t e  a e t l io d .

A a ; j y g i a

W eig h t 01 b e i y l i l u m  p e i 'c h lo r a t e  = 0 .3 6 9 4  

W e l ^ t  01" b e . y  Ilium pyz o  ̂h o e p h i te  'O .O 9 0 6  

...i = 3 .2 5 1

Be(C£A)^)j^4HjP r e q u i r e s  3 . 2 %

32iHYL.LJUa SULPBATS TETI-AHYiaATB B@20..4K.0

The sp e c im e n  w as B i ' i t i e h  D rug H o u ses  ' 

b e . y 1 1 ium  s u l p h a t e .  T h .e  was r e c r y s t a l l r s e d  tw ic e

f ro m  vff t v i '  / a d  o r ic u . vn & r-or< u s  t i l e  a t  room  

L efiç)«r£ t u i 'e . The s a l t  t e n d s  t o  fo rm  s u p e r s a tu i s  t e d  

s o l u t i o n s .  S tn c ll t e t r s h e d i ’a l  c i y s t t l s  t r e  1 orm ed by  

c o o l in g  th e  s o l u t i o n  i n  I c e  r.rid i r m o c u l a t i n g  w i th  e 

erne 11  c r y s t !  1 .
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- I f  ex p o se d  to  d ry  a i r  o r  h e a t t h e  s a l t  l o s e s  

W a te r  and d i s i n t e g r a t e s  w ith  f o r m a t io n  o f  lo w e r  

h y d r a t e s .

A n a ly s is

A w eig h ed  q u a n t i t y  o f  th e  s a l t  was d i s s o lv e d  

i n  w a te r  and b ro u g h t t o  th e  b o i l .  B o i l i n g  

b a r iu m  o h lo r id e  s o l u t i o n  was added  d ro p  by d ro p  

u n t i l  no more p r e c i p i t a t e  fo rm e d . The p r e c i p i t a t e d  

b a r iu m  s u lp h a te  was f i l t e r e d  o f f a s  r a p i d l y  a s  

p o s s i b l e  on  a  s i n t e r e d  g la s s  c r u c i b l e , w ashed 

w ith  b o i l i n g  w a t e r ,d r i e d  and w e ig h e d .

1 W eight o f  b e r y l l iu m  s u lp h a te  =0.3ff38 gms 

W eigh t o f  b a r iu m  s u lp h a te  = 0 .4 7 4 2  gms

y  s u l p h a t e_________________ = 5 5 .1 6

2 W eigh t o f  b e r y l l iu m  s u lp h a te  = 0 .3 5 5 5  gms

W eight o f  b a r iu m  s u lp h a te  = 0 .4 7 6 6  gms

^  êu lp h a te ______________= 5 5 .1 6

BeSO r e q u i r e s  5 4 .2 4 ^  s u lp h a t e  
4
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AHHYDEO® BHSiYIilUM SULTEATS

The reciyrete iliaed  hydi'fete-i 6 I t  v.e.6 bet ted in & 

pl&tlnum dish at 200"Guntil no furth>ui' ch; nge in 

weight ocoui’rtsd.
Tlie white powder which resulted was very hydro

scopic but i t  did net ù.e% uesce -  i t  was sparingly 

soluble .ill water.

ANALYSIS

A weighed quantity of the s t l t  was dissolved in  

hot w/tei' sad the boiling soiut/on heated vith  

barium Ci lo . iue solution u n til no more b-' rium 

sulrhvte precipitated. The sulphate wes f ilte r e d  

on f cintied  glass crucib le, di'ie..., and w ea led .
1 Weight of bexylliua aul hi te  ̂0.3612 grm

Weight 01 v  riuis eulphf te • 0.6)
' - 0.8086 gi m

sulpfette___________ - 92.13
2 Weight 01 be Ilium sulphate -= 0.41/2 grm

We-ght of bfU'..uiïs sulphate - 0,9324  grm

.3 .  .g ^ lp h a t e  -= 9 1 .9 8

BeSÔ  requires Be 9 1 .4 %
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BEHYLUP;.: C!%Q?ATE Be(ceo»).Q K.O

The s a i t  wee , r e p a r e d  by  d i s s o l v i n g  b e .y l i l u m  

c rb o n  t e  m  c h l o r i c  ■ c l d  ( e n s i t y  1 . 1 7 ) u n t i l  no  

m o .e  w o u ld  d i s s o l v e .  The s o l u t i o n  w es c a r e f u l l y  

ev '-p o r tfed on a  w a te r  br th ^  The s o l u t i o n  a t  t h i s  

£ t  g e  Wc.fc sp p  r e n t l y  s t  b l e .  On c o o l i n g ,  v e r y  cm  11 

c r y o t f l s  o i t h e  c h l o r a t e  v /ere f o i  med wh..ch v e r e  

f i l t e .  ed  o f f  ?nd d r i e d  o v e r  or l e ium  c h l o r i u e .  On 

j - u r th e r  é v a p o r a t io n  o f  t h e  m o th e r  l i q u o r  i t  e x p lo d e d , 

d e s p i t e  tli® f  c t  t h a t  c r e  h a u  b e e n  t a k e n  t o  r e v e n t  

o r g a n ic  a u s t  e n t e r i n g  t l i e  s o l u t i o n .

The cry sta ls  £i& very sm all, d eliq u escen t, and 

e; pe- r to e l t  on pressing. The Si I t  i s  unstable to  

h-. f t. and decomp osed to  a c/nr ly  yellow, liq u id  v.haeh 

snœlt of chlorine dioxide at room temp:erature on e 

h ot day.
An' l y s i s  o f  t h e  w a te r  o f  c r y  s t a  H i e  a t  io n  w as 

a t t e m p te d  by e x p o s in g  t o  « v; cuum . I t  w as fo u n d , 

h o v e v e r ,  t h a t  w a te r  «ne c h lo : me d x o x id e  w ere  g iv e n  

o f f  t t  t h e  same t im e ,  e n d , r e s u ii ia b ly , r- r e s ; . lu e  o f  

o x id e .  The u ro c e s c  i s  f a i r l y  ■ a p id  a t  f i r s t  b u t  

g i '£ d u a l ly  s lo w s  down t a k i n g  m onths t o  c o m p le te .  The
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w a te r  and o h lo r in e  d io x id e  a r e  a b e o rb e d  by sod ium  

h y d ro x id e  and  o o n o e n t r a te d  e u lp h u r io  a c i d .  The 

s o l i d  m a t t e r  s w e l l s  o o n c id e r a b ly  , th e  f i n a l  r e s i d u e  

b e in g  a  buirky f r i a b l e  m a ss . How ever a f t e r  a  y e a r  

i n  Vacuum , th e  s a l t  s t i l l  s m e lt  o f  c h l o r i n e  d io x id e  

and  w as n o t  e n t i r e l y  decom posed .

A n a ly s is  was made by  th e  p y ro p h o s p h a te  m e th o d , 

an d  was a t te m p te d  w i th o u t  s u c c e s s  by  d e h y d r a t io n .  

ANALYSIS

p y ro p h o s p h a te  m ethod

1 W e i ^ t  o f  b e r y l l i u m  c h l o r a t e  = 0 .5 2 4 9  gms

W e i ^ t  o f  b e r y l l iu m  p y r o p h o s p h a te = 0 .1478 gms

^  b e r y l l iu m ____________ =2 . 6 6

2  W eigh t o f  b e r y l l i u m  c h l o r a t e  = 0 .5 3 3 8  gms

W e i ^ t  o f  b e r y l l i u m  p y ro p h o s p h a te = 0 .1 5 2 2  gms

'^beryllium____________ =2 .6 4

6B ë ( % 6 6 ) 9E60 ^ ë Q u ire s B e= 2 .6 6  $
â  2

a n a l y sis  by  dehydration

W eight o f  b e r y l l i u m  c h l o r a t e  = 1 .0 5 6 6  gms

W eight a f t e r  one y e a r  i n  vacuum  = 0 .3 3 6 0  gms

ÿ l o s s i n  w e ig h t____________ = 6 8 .1 4

Be (CIO ) 9H 0 r e q u i r e s  l o s s  i n  w e ig h t 9 3 .5  f, 
3 2 2
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mmYLLIUM lOmTÆSXAIiYPmTS Be (1 0 ^ )6 H^O

’h e  sp ec im en  u s e d  w&s p r o v i d e , by  P r o f e e s o r  

S p en ce r*  I t  I t  e l i g h t  & oft m e s  ox * l£ k y  c r y e t f  l s  

p  l e  p in k  in  c o lo u r*

On hcE t  ing,\fT<.ter tn â  i  w dine a r e  d r i v e n  o fx \ so  

t h a t  any  e s t im a t io n  o f  th e  % t e r  c o n te n t  a e  iiiç?os6 lb iô *  

ANALYSIS

The s a l t  w£ x c.rr- ly s e ù  v o lu u u e t r i c a l ly  by  e s t im a 

t i o n  o f  th e  io d a te  ion*  A known w e ig h t  o f  t h e  s a l t  

w as  d i s s o lv e d  in  w a te r  c c n t f i n l n g  a l i t t l e  p h o s p h o r ic  

a c id  i n  a  s ta n d : r d  f l a s k .

2 5 cc p o r t i o n s  o f  t h i s  s o l u t i o n  w e re  t i t i a t e d  

g a i n s t  s t a n d a r d i s e d  t h i o s u i p h a t e  s o lu t io n *  To e a c h  

p o r t i o n  2 0  cc  2 H p h o s p h o r ic  a c id  w as ad d e d  &nd e > x e s s  k: i 

The l i b e r a t e d  io d in e  was t i t r a t e d  w ith  t h x o s u l p h f t e  

s o lu t i o n }  s t"  r c h   ̂ f s t e  b e in g  u s e d  a s  In d ic a  t o r

Be< j,PÔ +-»OK:i =. 6 Ig+S Ka?tPqjt-B«HP0^+6r^0

s t r e n g t h  o f  t f c io t u ip h e t e  e o l u t i o n  0 . 9 9 8 2 R 

VOiUms o f  b e .y l l iu f f l  i o d f t e  s o l u t i o n . i ^ c c  

A v e rag e  volum e so d iu m  t h i o s u l p h a t e

s o l u t i o n  = 3 6 .8 3 0 0

c i t r e n g th  o f  b é r y l l i u m  iode t e  s o l u t i o n

„ 3 6 .8 3  ? 0 . 9 9 8 2 N
2 ^

* 0 .5 7 1 9  g rm  BelO  6 k  O iB r
ib o c c
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W&̂ gm_EctuE lly  tfckea 0.5744 pxm 

b e lt  99 . 57/  pure

B vBYL JJ'‘ m'XhA^-ïi TLTBAHYDIATE 

3e(N0j)^H^0

The specimen used wfs from RErrington'e, 

re c r y stP llise d  tw ice from concentreted  n it r ic  e c id .  

î ï à n f i j i» . ent déliquescent c y s t t l s  formed caa 

vigorously stii'i-iag e t l-  . 'jng the e- turuted so lu tion  

cooled in  tv<se^i.ag m-xtui’s .  The c z y s ts ls  we.e 

filtero v . on 1. uchaw /no. ui-ied un 0 poz’ous t i l e  over 

cslciuJzi ch loride. Tli« s o i t  is  extremely d eliq u escen t. 

An-..He i s

A m iysle w- s m/de by the pyroyhosphote method

1 Weight o f boiyl-l:"us n itr t te  - 0.3332 grm 

Weight o f heryll. um pyro; hoaphi te

' 0 . 16-46 gi Ci 

 LervlliuKi________ = 4 . ‘.9

2 fi e-ght of ttitrf te  r 0.3956 grm 

■ eigh t 01 b@ryIlium pyroihosphste

? 0.1832 g m

____________ = 4 * 3 5

Be(NO_ ) 4H 0  r e c u i r e ©  Be 44*::^^ X 3.
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BSEYLLHJH Aiamw.-UM FUJOl IDS

The e n l t -  was p i ep. I 'e d  by  th e  lafctbod o f  

J .C .G .  4 e  S fe r ig n s c .(1 2 )

A w e ig h e d  q u a n t i t y  o f  b a s i c  b e r y l l i u m  c e r b o a t t e  

w e s  d i s s o l v e d  by h e u t in g  w i th  h y d r o ! l u o r l c  a c i d  i n  e  

p la t in u m  d ish *  When a l l  r e a c t i o n  w&s f i n i s h e d ,  a n  

e ; u i v a l e n t  am ount o f  eisssoalua i l u o r i d e  w; s  added»

The s o l u t i o n  i  s v  p o re  t e o  s l i g h t l y  an d  s i  low ed  t o

C i-ystf’l l i e e .  The s u p e m s t e n t  l i q u i d  w as p o u i ed  o f f

«nd t h e  c r y s t a l s  d r i e d  s t  t h e  puaç>. T h e se  w ere  

I e c i y s t & l i i s e d  fi'om  w a te r  b u t  e  e u p e r s t t u r e t e d  

s o l u t i o n  wa,6 w a g ily  fo im e d .

A m i Y S I S .

I n  e t t e m p t in g  a n a l y s i s  by th e  py i-ophosph& te 

m ethod  i t  a p p e a re d  t h / . t  t h e  f l u w 'i d e  io n  i n t e r f e r e d  

w i th  p r o p e r  p r e c i p i t a t i o n .

A w e ig h ed  q u a n t i t y  o f  th e  s a l t  w as h e / t e d  i n  e  

p l s t in u m  c r u c i b l e  w i th  c c n c a n t i ’& ted  e u ip h u i- ic  a c i d .

T he b e r y l l i u m  wea c o n v e r te d  t o  th e  e u lp h t . t e  a n d  h y d ro 

f l u o r i c  a c i d  an d  em tsoaie d i 'iv e n  o f f .

The su lp h - t e  was d i s s o l v e d  i n  water* an d  e n k ly s e d  

i u  t h e  u s u a l  w ay.
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W e ig h t o f  bezy 111  urn f  l u o r i d e  = 0 .3 5 6 2

W e .g h t o f  b e r y l l i u m  p y ro p h o s p h e te  = 0 . 2 8 2 8  «(jr- 

L b/ V 11. ium 7 .4 V 0

BeF 2IJKyF requires Be 7.4J3

BIEgLblUa BOD, m  FLUC^DS Be^eFS^O

ThrfS sa lt  WES prep/red ia  the same wey as the 

eaaoaium s a lt , by adding $0 e uivi len t quantity of 

sodium fluoi ide in place of ammonium fluoride. The 

s a lt  described :n the literature is  snlydr ous but sa 
ci’yetfoliieed fi*oa water , nd dried in  e desiccttor tlie 

s a lt  was the saonohydrt t e . Tliis wee eoal'irzaed by an 
estimation of the winter.

A n a ly s is  '

Aniiiysis was mede by the pyi’ophos htite metlnd, f ir s t  

converting to the sul.hate as befoi'e 

1 Weight of sodium beryllium flLuorlue 0.5416

Weight of beryllium pyi’opiiOfiphf te  -0,4678 «=y—
% b e r y l l iu m  =8 .4 5 8

B e îF^NaF-H^O r e q u i r e s  Be 8 .4 3  ^
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DBHYDI-iAT.-gf

Tiife fer It %/a lifei tfe. la  e platInum crucible in an 

éven} gently e t f ir s t ,  ana then more strongly u n til 

cori£iti.nt • si^jht was obteiaed
1 Weight of sodium hei'j-ilium liuorids = .2930 gms 

eight eftar hasting -  0.2448 g a s

Loss 01 weight '  0 .0 4 9 2  gms

. 7. Loss .of wfe.Rht________  '  16 . /9...

BeF .HaF-H,0 reauirss HO '16.62%,

BISYLiJUM rOTASSIUM .ÎÎÎOtiEATE 

3eil_P0^
A solution oi beryllium bos hats prep/red by 

dissolving beryllium c; rbon/1 e in  phosphoi ic  ecid  
WES aeutrillsed  with e/uatic pot sb solution. A 

crysta llin e  pr@clplt&t@ of béryllium potass.ua phosphate 

w-'S th* own down. This was i 11%ei eu oa e Buchner and 

dried on £ porous t i l e  in a warm place.

AmLYLiS

1 An-lysis was m de ly  the pyro, hoephf te method.

Weight of teryll-um potassium pbosihtte =0.3107 

Weight of beryllium pyrorhoe he to = 0.2092

 _____________________________ ^ 6 . 3 1

Seliro re U.ÜOS B e- 6 , 3%
T
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& f v y M .m , . i w s s i u M  PH 08?m T s

A g o lu titn  o f b t iy l i iu a  boa hate prepared 

by d iseo lv in g  bcryll*uaj c/rbon'te  in  p h o e p h e r ic  

ec id  was a eu trslieed  with cau stic  potash so lu tio n .

A cry stfililn e  p rec ip ita te  o f  bezyilium,.potassium  

phoephats was tin-own down. This vos f r i t e ,  éd on a 

Buchner and dried on e porous t i l e  i n  a werm plî c e . 

NiiiALYLIB

1 Analyels w: e made by the pyrophos, hate method.

1 Weight of beiyllrum potassium phosphate = 0.3107  gas

Weight o i  beryllium pyrojihosphote = 0.2092 gms

% béX-yI l iu m  ^  6 .3 2

2 Weight of bui-ulliua potassium phosphi te  = 0.4210  gms 

Weight of beryllium pyrophosphate = 0.2804 gms

% bu. I l iu m  = 6 .2 5

BeK PO i^requiros Be 4 . 3 %

The s o d iu h y b e jy l l iu a  s a l t  wt.s p r e p ta e d  i n  t h e  esm e 

way a s  t i i e  p o t a e a i u a  d o u b le  s a l t  -  by a o u t ï  f l i s i n g  a  

s o l u t i o n  o f  b e r y l l i u m  h y d ro g e n  p h o s p h i t e  w i th  so d iu m  

hyd i'O x ,/de .

Tîje m i c r o c r y a t e l l i n e  p r e c i p i t e t e  o i  b e r y l l i u m  

so d iu ic  p h o s p h a te  w as f i l t e r e d  on a B u c h n e r , w ash ed  1 r e s
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from 6'vdium hydroxiae end dried on e poroue t i l e  In 6 

werm pit,ce.

A ^L Y S IS

Anelysis was mde by the pyrophosphf te  method.
1 Weight of sodium beryllium phosphete %0.6fî)4 gas

Weight of beiylliuapyrophosphfite - 0.48f;6
. y . b a r y I l iu m  ' -  7 .0 2 1

2 Weight 01 sodium beryllium ĥosph^te»0.5596 gms
Weight of beryllium pyr-ophosphste 0.4-172 gras

f  béryllium .>,7.000

BeHePÔ  requires Be 7.099  %

BERYLLIUM FYRO'-̂ T OS PRATE Be.P^^O^

Tie s e lt  wee prepeied es in the snalysis of 

beryllium s t l t s  by he&ting beryllium eaaaonlum phosphste 
A weighed quantity cf th is  SKlt was heate in en 

e lec tr ic  furnace u n til there w'-s no further change in 

weight. I t  WÎ-S then assumed to be completely changed 
to  the pyrophosphete.
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The s s ; i t  was pz ep ftraü  r s  %n t h e  nr V & i t  o i’ 

b e iy l l . .u m  i.' I t s  by t h e  -yrophoephc t e  m etho . •

A s o l u t i o n  o f  d i b a s i c  am .on ium  phosphr xe ,.&6 

^ d d e d  t o  & s o lu td c n  o f  e n  e q u lv f  l e n t  em oim t OJ b ^ i y l l i u m  

n t r & t e .  Aiyimoais w s - d o ed  t o  : Vvhite f i o c c u l i  n t  

f i e c x o i t o t e  o f  b e r y l l i u m  £.mmonium p h o s r h o te  v?  ̂ foi-inod. 

T h is  m- B i l l t e z ^ e d  on r. B u c h n e r , w ash ed  v i t l r  h v t  v & t e r -C-
u n t i l  ii 'w e  iro m  samoniF m e  . r i c d  oh c c o io u s  t i l e  in  

a  w sn a  p i e c e .

A m L f S I S

A n a ly s is  w as made by  t h e  p y ro y h o e p b a le  l ï te t lo d ,

1 W eig h t o f  b e r y l l iu m  ram onium  p l.o e p h e te  = 0 . jb d ?  gme 

W eig h t Oi b e c u l l iu m  yropîiOBph t e  = 0 .3  J Î 8  gins

7 Ifc r .v lliu m  = 7 .3 8 8

2 W eig h t Oi b e r y l l i u m  rmmcniuîn a h o s p h e te  = 0 .4 7 /1  gms 

W eig h t o f  b s i y l l i u m  r y ro o h o s p h o te  = 0 .3 7 9 2  gms

? b e : v l l i u m  = 7 .3 7 8

B ern  PO r e q u i r e s  H« 7 .3 8 %  
H If
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3 m  m o em A T E  b c h p o i .̂

Many f c t t e a p t s  t o  aæke b c t y l l i u a j  p h o e p h s te s  b eva  

b e a n  d e a c i  ib e d ,  t n d  none p ro v e d  buccosbx'u I .

I t  w£® t'cu n d  t l i e t  i f  b e r y l l i u m  e e r b o n r t e  i s  

d i s s o l v e d  i n  fcn a q u iv  l e n t  q u a n t i t y  o f  p h o s p h o r ic  

a c i d ,  e g l a s s y  æ  ee  o f  p h o s p h a te  fo rm s ro u n d  t h e  

c rb o a : t e  e n d  p i e v e a t s  th e  s o l u t i o n  o f  t h i s .  T ls is  

g l  s a y  IX. Ü& was I n s o lu b le  i n  w a t e r .  'Oa h a l t i n g  i t  

becam e s o f t  b u t  d i d  n o t  a p , r a c l a b l y  d i s s o l v e .  Cn 

c o o l in g  i t  s e t  a g a in  t o  a v e ry  h e r d  m ass w h ich  w as 

fc o lu b le  i n  any  a c iw .

An a t t e a p t  ws« made w i th  w o ts  d i l u t e  e o i u t i o n  t o  

p r e p a r e  t h e  p h o a p h e te .  A b o u t 2 0  gme o f  sy ru p p y  

, h o s y h o r ic  : c i d  ( d e n s i t y  1 .7 5 )  '■ e r e  s i ie s o iv e d  i n  a b o u t  

t h i s e  l i t r e s  o f  d i s t i l l e d  w a te r» . The e o l u t i o n  w as 

r a i s e d  t o  t h e  b o i l i n g  p o a t  a n d  b e r y l l i u m  c f r b c n t . t e  

m ix e d  t o  • v e ry  t h i n  p a s t e  w i th  v a t e i  was s lo w ly  

I d d e d , s t i r r i n g  e l l  t h e  t i m e .  The c a r b o n . t e  d i s s o l v e d  

fo i-  soiW tim e  end  t h e n  th a  p h o s ,h > tte  t e p e r a t e u  o u t  a s  

e f l o c c i - l t a t  p r e c i p i t a t e  w hi<h o o « g u l‘ t e d  t o  a s o f t  

m a s s .  On c o o l in g  e i a ^ e e v i - g  o v e r n ig h t  t h i s  m  s s  

b e c i aae h a l 'd  an d  c r y s t i - l l i n e .  £y d d in g  th e  c; r b o n r  t e  

s lo w ly  su sp e n d e d  i n  w a t e r ,  f o ï œ t l o a  o f  p h o ap h ' t e
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ro u n d  th e  ctrtioafcte  i s  p r s c t l c a l l y  p re v e n te d .

The phos'chate wh*ch sepsr* te e  i e  bei-y Ilium  

hydi’ogen p h o ep h a te . I t  aeeas  x inpossib le  to  a rk e  

th e  iio raE i phoeph t e  t h .  e w y .

Am LYSIS

Aîif-'lyüis was «lade by th e  pyrophosplit-te method.

1 W eight o f  btexyll.um  hyd»j>phoephate -  0.4106 gme

W eight o f  b ex y liiu fc  pyroii'Loaphijte = 0.3742 gms

% b e ry ll iu m  ~ 0 .7 6

2 I s ig h 'i .  Oi b é r y l l iu m  hydi'O gea p h o s p h a te

= 0.3162 gffiS

W eight o f  be i-y llium  pyi ophosphate  = O.2 0 9 O g m s

k . W ry I liu m  -  '

BellPO. ïô ç u ix 'e E  Be B .5 S5'
1
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W  ^ S 5  m SC 3PTI3:LITY

Tiie HHS' su i fcfflent ox e x i s c e p t i b i l i t y  wee cr r r l e d  

o u t  by  tbfe Guoy m t b o d d j ) .

Tbe su b e te .n ce  wboae- e u e c e p t i b i l i t y  i s  r e q u i r e d  

i e  su sp e n d e d  by & f i n e  p l î t i n u a  w i r e  b e tw een  t h e  p o le s  

o f  e p o w e r fu l  e le c t r o m a g n e t .  Thd r é p u l s i v e  o r  

a t t i '  c t i v e  f o r c e  b e tw een  t h e  s u b s t i  n ee  en d  t h e  m egnet 

I s  me feuï'ed by w e ig h in g .

The h p a r - 'tu 6  e a p lo y e d  c o n s i s t s  o f  a n  e l e c t i ’O 

ffivgaot M o f  20»000 t w n s .  T h is  wa& f i t t o u  w i th  s o f t  

I r o n  p o le  p i e c e s  k e p t  a t  e c o n s ta n t  d i s t a n c e  s p o r t  

b y  ti b i ;  S6 p i s t e  i .c re i  ed  i 'i ï 'm ly  o n to  e c h .  /» c i r c u l a r  

âiH txsB K  h o le  i n  t h i s  p i e t e  a l lo w s  f r e e  p a s s a g e  t o  

t h e  t u b e .  The c u r n a h t  c o n t r o l l e d  by m eans o f  a  

v a r i a b l e  r h e o s t a t  » n u  k e p t .x . t  3 a m p e re s .

The s a l t  w hose s u s c e p t i b i l i t y  i s  t o  be  d e te rm in e d  

i s  g ro u n d  to  & f i n e  pow der a n d  p a c k e d  a s  e v e n ly  .n d  

c l o s e l y  f.s  p o s s i b l e  i n  e g l a s s  t u b e ,  rem  in g  I t  down 

W it h  a  r o d  so  t h a t  no i r  s^X'Ces e r e  l e f t .  T h is  

tu b e  i s  su sp e n d e d  by n s  o f  a  s t i r r u p  tn d  & f i n e  

p ife tin u m  w ir e  fro m  one s id e  o f  s s e n s i t i v e  b a l a n c e .

On t h i s  s id e  t h e  s c ? l e  p en  i s  r e p l a c e d  by  a  l i g h t  

fclum inium  s u p p o r t  w i th  a h o o k . The l e n g th  o f  t h e  

s u s p e n s io n  i e  a d j u s t e d  so  t h a t  th e  b o tto m  o f th e  tu b e  

IS  l e v e l  w i th  o mEXk a t  t h e  c e n t r e  o f  t h e  p o le  p i e c e s .



28

e n d  t h e s e  a d j u s t e d  eo  t h e t  th e  tu b e  i s  e q u id  s t i n t  

f r o s i  e i c î i .  The f i e l d  i s  v e r i i b l e  b u t  i e  c o a s t  n t  

f o r  4mm on -^ c h  s id e  o* t h i s  c e n t r e  1 m urk , thm s 

b e in g  g i 'e a t e r  th e n  th e  o i .c i l lb . t io n s  o f  th e  tu b e  

au x 'in g  w e ig h in g . The appsx; t u e  i s  v e i 'y  e c a s i t i v s  t o  

d î 'fu g fa ts  i;-ad i s  p r o t e c t e d  by scr-i.ens} and  c f i e  t a k e n  

th ;  t  t h e  c o l l s  do n o t  g e t  so  h o t  a s  t o  c i u s e  c o n v e c t io n  

c u i x e n t s .  The v>ei h t  o f  th e  tu b e  en d  c o n te n ta  i s  

f  wuad w i th  th e  m- g a e t  o f f , end  th e n  w itdi a t  o n , t h e  

d i i  f t t i s n c e  g iv in g  th e  io i  c?; on th e  g iv e n  w e ig h t  o f  

s o l i d ,  e a a  th e  s u a c e p t i b i l i t y  i s  c / I c u l a t e d  s s  f o l l o w s .

I f  F  i s  th e  1* 6c per- u n i t  vo lum e e i ip re s e e d  i n  

d y n e sy ij, t l i e  perm et b i l i t y  o f  t h e  m s t e r i e l  i n  medium 

o f  p e ra te & b il i ty  , A th e  e iœ t  o f  c r o s s  s e c t i o n  e n d  1 

th e  lu .g U i  o f  c y l in u e i ',  t l  en  th e  f o r c e  F i s  g iv e n  by  

th e  e q u a tio n

w b w & ) _  1 K i .

w h ich  : 11 in t^ v p r ^ tL t lo i i i  g iv e s

F ,  A ( K * -  E ^ ) > V V \
t r r

S u b s titu tin g  yU.̂ : wurL whei e k the  Volume eu©cep1> 

ib- l i t y  of the m terla-1 ciid k th e t  of th e  medium

F a  i ( k ,  -  k ^ ) A ( K ^  )

The c ^ l in d e i ' i s  t  k en  o i a u c l  l e n g th  t h  t  t h e  u'Tper en d  

. 0  i n  t h e  s e .o  . le l-d ,  i . e .  K - 0

“ ' i - H
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But eincË = V  «4 Ûs)£
^  A]

X '
b iac©  a®ùaUi' m ea ts  a r e  mi;de  i a  s i r

.-‘4
k<^-0 .03 \10

X  = #  -4- % om  lo'^

s i n c e  1 l6  c c a s tfc n t  end  H^^is e l s o  c o n s ' s a t ,

i  i s  e  c o n s ta n t  f a c t o r  (<âC • I n c lu d in g  t l  e s e  c o a s t i  n t  
Hv.
v s i u e e  e n d  th e  f a c t o r s  foi* t h e  u n i t s  u s e d  (F  m  

ff ii ilig re .x a s , W in  g i'& m , 1 à  A i n  cm psim d B v.u tre erne.) 

t h e  e q u i . t io n  r e d u c e d  to
,  ^  ^  e -0 -a .-g -B

VwO
w h e re  ^  y. to  ̂ I ;in c . g . e .  u n i t s

' x i



cfoc

The b a la n c e  co n iô tan t o d s  d e te rm in e d , by  u c in g  e 

s u b s  trance o f  knovm s u s c e p t i b i l i t y *

S in c e  th e  p u l l  on th e  tu b e  i s  n o t  n e g l i g i b l e ,  

t h i s  i s  X l r s t  det%.rmined* The p u l l  d o e s  net a l t e r ,

a s  shown by  r e p e a t in g  t h i s  d e t e i m i i r ; t i o n  e t  i n t e r v a l s *  

H rv in g  fo u n d  th e  w e ig h t  f n d  %:ull o f  th e  tu b e  

th%: vo lum e i s  fo u n d  by f i l l i n g  t o  t h e  m ark w i th  p u re

w a te r  a n d  w eig h in g ;, th e  vo lum e b e in g  fo u n d  f ro m  th e  

d e n s i t y  o f  w a te r  e t  t h a t  teîiçpei'c tu r e *

The tu b e  \va& t h e n  f i l l e d  r o  th e  m ark w i th  

r e d i s t i l l e d  A.H* b e n z e n e , ( *712 x  10  ^ )  m d  o c

fo u n d  by s u b s t i t u t i o n  i n  th e  fo rm u la*

(.71% 0 .10  x U )w
w

o c  -  _____________
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PULL CF THE TUBE

WT. q?T OF FIELD

4 .5 0 3 8 7  gms

4 .5 0 3 9 4  gms 

4 .5 0 4 0 0  gms

4 .5 0 3 9 5  gms

: , 4 .5 0 3 9 3  gms 
/ ’ '!

4 * 5 0 3 0 5  gms

■:-y/

m. llx FIELD

4 .5 0 3 6 4  gms 

4 .5 0 3 7 0  gms

4 .5 0 3 7 5  gms

4 .5 0 3 7 3  gms 

4.50369  gms

4 .50360  gas

PULL

- 0 .0 0 0 2 3  gms 

- 0 .0 0 0 2 4  gms

- 0 .0 0 0 ^ 5  gms 

- 0 .0 0 0 2 2  gms 

-0 .0 0 0 2 4 - gms 

- 0 .0 0 0 2 5  gais

M em  0 .0 0 0 2 4

PULL Œ  TUBS OF B5NZENB

k :

r .  ■

■ WT . OPT’ CF FIELD

-  ,/ '
#  / ' /  5 .77737gm s 
/ '  /  *•

. X ,^ ^ 5 .7 7 7 8 3 g m sXP 5.77?21gm 8
,f I'
/ i5*77772gms

/  i

S j  h
'' y

fn - f l  ^
l/i

i
,v

V/WT.Iir F IE LD

5 .7 7 5 5 7  gms 

5 .7 7 1 0 1  gms 

5 .7 7 2 4 1  gms

5 .7 7 5 4 1  gins

PULL

- 0 0 0 0 1 8 0  gms 

- 0 .0 0 1 8 2  gms 

- 0 .0 0 1 8 0  gms 

- 0 .0 0 1 8 0  gms

Mesn -O.OOlSOgms



32

P u l l  due  t o  b en zen e  = I .5 6  mgs 

w e ig h t  c f  w % ter« I .4 4 3 2  gms 

d e n s i t y  -  0 .9 9 /6  gm /cc

vo lum e Oi tu b e  = 1 .4 4 6  cc 

e i g h t  0 b e n z e n e l .2 7 2 7

(lA i: 0 .30 4 .712  ) l .2 /3  (1.446 yO.30 . .712) 1 .2 /3
 U 2 B   .  -----------------

-  0 . 6 0 '/

The v a lu e  o f  th e  s u s c e p t i b i l i t y ^  i s  t h e n  fo u n d  

by  u e t t  i n in g  th e  p u l l  on c w e i g h t  ox t h e  m a te i’i a l  

f i l l i n g  th e  tu b e  v h e n  t i g h t l y  p e c k e d  t o  th e  same m&rk 

en d  s u b s t i t u t i n g  in  t h e  fo rm u le

1 0  V  s _ F _ , O .O lxlA  
A w  w

I n  th e  f o l lo w in g  t e b l e s  t h e  f i r s t  co lum n c o n t  i n s  

t h e  w e ig h t  o f  t h e  s a l t  w, th e  s e c o n e  th e  t h r e e  v a l u e s  

ox t h e  p u l l  d e te rm in ed , on th e  p e c k in g ,  t h e  th j_ rd  t h e  

mc«n p u l l  m inus t h e  p u l l  on t h e  tu b e  F , t h e  f o u r t h  

t h e  v a lu e  o f  ^ f o u n d  by  s u b s t i t u t i n g  i n  t h e  fo rm u la  

i. nd  th e  l e s t  t h e  mean v a lu e  01 X  r u l x i p l i e d  by t h e  

m o le c u le I  w e ig h t  g iv i n g  ^  t h e  m o le c u la r  s u s c e p t i b i l i t y .
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DSTBHMIKATIOK OP MASS SUSCBI'TIBILITY V

BERYL1IÜM OXIDE BeO

WEIGHT POLL CORRECTED - l o V  - l o V
'  Gms) (mge) PULL (mge) A  A n

2 .7 8

3 .2 2 7  2 .7 4  2 .2 5  0 .4 8 2

2 .7 6

2 .8 7
3 .4 1 0  2 .9 0  2 .3 5  0 .4 7 9  1 2 .1 1

2 .8 3

2 .7 6

3 .2 6 5  2 .8 1  2 .3 0  0 .4 9 0

2 .8 5
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EBRÏLLIUM HYDROXIDE Ba(OH)^

WEIGHT PUIL CORRECTED ) l o \  - i O ^
(gm s) (mga) PÜLL(mgs)

1.10

1 .3 5 5  1 .0 5  0 .6 3  0 .4 0 2

1 .0 7

i'

0 .9 4

1 .0 7 5  0 .9 0

0 .9 4
0 .6 9  0 .4 2 8

1.01 ■

1 .2 1 2  0 .9 4  0 .7 4  0 .4 0 5  1 7 .8 1

' 0 .9 8

1 .0 5

1 .2 8 0  1 .0 6  0 .8 2  • 0 .4 2 1

1 .0 8

1 .0 3

1 .2 3 4  1 .0 3  ' 0 .7 8  0 .4 1 3
(1  6 .9 )

1.01
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BSRÏLLIOIÎ 0 ARBOR ATE BeOO,
c  k

WEIGHT PÜ1L CORRBCTED -1 0  V -1 0
(gm s) (mgs) p u l l  (mgs)- '

1 .4 7

1 .5 5 4  1 .4 9  0 .9 2  0 .4 4 7

1 .4 9

1 .5 5

1 .6 7 4  1 .5 3  0 .9 7  0 .4 4 2

1 .5 4

1.5B

1 .7 0 9  1 .5 3  0 .9 9  0 .4 4 1  3 0 .5

1 .5 7
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BASIC BERYLLIUM CARBOUATE B e00 ,2B e0 .7H  0

- l o XWEIGHT
(gms)

2 .0 8 1

PULL
(mgs)

1 .9 0

1 .9 7

1 .9 2

CORRECTED 
PULL(mgs)

1 .4 2 0 .4 9 6

-10 'X .

a

2.201
2 .0 6

1 .9 7

2 .1 8
1 .5 6 0 .5 1 0 1 2 4 .5

2 .0 5 2

1 .9 3

2.10

2 . 0 0

1 .5 0 0 .5 1 7
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BASIC BBRÏILIOM SULPHITE BeOEBeSO

Cv 6
PULL CORRSKÎTBD , -1 0  V -1 0  V

(gm s) (mge) PULL(mge)

1 .5 0

1 .5 8 1  1 .4 6  1 .1 6  , 0 .5 1 3

1 .4 9

1 .4 7

1 .5 7 3  1 .4 7  1 .1 5  0 .5 0 9  1 6 6 .1

1 .4 7

.1 .4 4

1 .5 7 7  1 .4 8  , 1 .1 4  0 .5 0 5

1 .4 7
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EBRÏILIUM OHROMATS TETRAEYDRAT3 BeCrO 4H 0
4- ^

V/3IGHT PÜLL GORRECTED - l o V  -1 0 ^  Y
( g r e )  (mge) POLL(mgs)

1 .0 9

1 .6 7 8  1 .1 4  0 .7 9  0 ,3 3 2
(1 6 .3 )

1.1 1

1.12

1 .7 0 1  l . l l  0 .8 0  0 .3 3 2  6 3 .2
(1 6 .5 )

1.12

1 .0 8

1 .6 5 6  1 .0 2  0 .7 6  0 .3 3 0
(1 6 .3 )

1 .0 4
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BERÏLLIM  sulphate  TETRAHYDKATE BeS0^4H^0

WEIGHT PULL CORRBCTBD - l o V  - l o X
(gms) (mgs) PULL(mgs) / '

3 .6 8

4 .1 0 2  3 .6 6  3 .1 0  ' ' 0 .5 1 4

3 .6 3

3 .5 6

4 .0 2 0  3 .5 6  3 .0 0  0 .5 1 1  9 0 .9 8

3 .5 7

3 .6 3

4 .0 7 8  3 .6 6  3 .0 7  0 .5 1 6

3 .6 3
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BERYLLIUM PERCHLORATE TSTEAHYÛRATE Be (ClOj 4Hj^0

4

1 .6 1

WEIGHT PULL CORRECTED -1 0  V  -1 0
(gms) (mgs) PULL(mgs)

1 .5 8

2 .0 5 0  1 .5 7  1 .2 7  0 .4 3 0

1 .8 9

2 .4 7 1  1 .8 3  1 .5 6  0 .4 3 2

1 .9 0

1 .7 5

2 .3 1 4  1 .7 3  1 .4 2  0 .4 2 4  1 2 0 .1
4

1*74
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ANHYDROUS BERYLLIUM SULPHATE BeSO^

/ 6,
Y

VraiGHT PULL CORRECTED -1 0  V  -1 0  Y
(gm s) (mgs) PULL (mgs) A  A

2 .3 4

3 .8 5 9  2 .3 2  1 .7 7  0 .3 2 6

2 .3 4

2 . 2 2

3 .8 1 1  2 .2 5  1 .7 2  0 .3 2 2  3 4 .0 5

2 .2 3

2 .1 8

3 .7 2 9  2 .1 2  1 .6 3  0 .3 2 5

2 .1 4



1 .8 2

1 .8 5

2 .3 6 2  1 .8 7  1 .5 3  0 .4 4 6

1 .8 4

41

B e ry l l iu m  Ohio r a t e  H o n ah y d ra te  Be (010^ )^9E^0

îfEIGHT P D ll CORRECTED - l o \ /  - 1 0
(gm s) (m gs) PULL (mgs)

1 .7 0

2 .2 2 9  1 .8 2  1 .4 8  0 .4 5 7

1 .9 0

1 . 8 6

2 .3 0 6  1 .8 2  1 .5 1  0 .4 5 1  1 5 2 .8
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BERYLLIUM 10DATS HSXAEYDRaTB B e(ÏO ^^H J)

WEIGHT PULL CORRECTED - l O ^  -lO ^V
(gm s) (mgs) PULL (m gs) A  ( \^

2 .5 5

4 .3 0 1  2 .4 9  2 .0 1  0 .3 2 8

2 .5 3

3 .0 2

5 .4 0 4  3 .1 2  2 .5 2  0 .3 2 2  1 5 1 .8

2 .9 6

3 .0 0

5 .1 5 2  2 .9 0  2 .4 2  0 .3 2 6

2 .9 0
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BISRYXLIUîvî UITRATE ÏETRAHYDRATE Be(U0^)^4H^0

C
WBIgHÎ PULL CORRECTE!) -10 V -lO V_
(gms) (mgs) PULL(mgs) ^

3 .82 • •

4 .744 3 .7 4  3 .2 4  0.465

3.66

3.72

4 .638  3 .7 2  3 .2 0  0 .470  95.94

3 .70

3 .56

4 .504  3.58 3 .08  0.468

3 .64
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BERYLLIUM AMMONIUM FLUORIDE BeP^.2KH^P

WEIGHT
( 6.

PULL CORRECTED -1 0  -1 0  ^

4 .1 3

4 .3 2 6  4 .1 1  3 .6 1  0 .5 6 4

4 .1 2

4 .0 3

4 .2 7 1  4 .0 1  3 .5 1  0 .5 5 6  5 5 .8 7

4 .0 2

4 .1 5

4 .3 5 2  4 .1 6  3 .6 4  0 .5 6 0

4 .1 4
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BSRYLLIÜM SODim  BXÜORIDS B eP^N aF.H J)

c c,,
?rSIGHT PtFLL CORRSCTBD 4lOV -10 Y
(gm s) (mge) PULL (mgs) ^

4 .0 0

5 .1 9 9  3 .9 7  3 .4 6  0 .4 5 1

3 .9 7

3 .9 0

5 .0 9 5  3 .9 1  3 ,3 9  0 .4 5 2  4 8 .2 6

3 .9 0

3 .9 1

5 ,1 0 2  3 ,9 4  3 ,3 9  0 .4 5 1

3 , 8 6
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ESRYLLIiai CHLORIDS T3TRÆYDRATE B e C l ^ J D

m i  GET PULL OORRECTSD - 1 0 - 1 0  V
(gms) (mgs) POLL(mgs) ^

2 .0 8

1 .9 8 3  2 .0 2  1 .7 2  0 .5 9 4

2.01

2.22
2 .1 2 5  2 .2 1  1 .9 0  0 .6 0 5

2.22

n

2 .2 4

2 .0 6 9  2 .2 3  1 ,9 1  0 .6 0 8  9 1 .6 5

2,22
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BERYLLIUM SODIUM PHOSPHATE BeHaPO^

1 .5 3

1 .7 4 1  1 .5 8  1 .2 3  0 .5 0 6

1 .5 8

h.
WEIGHT PULL CORRBCTISD -1 0  V, - 1 0  V
(gm s) (mge) PULL(mge) ^

1 .5 1

1 .6 9 7  1 .5 7  1 .2 0  0 .5 0 7

1 .5 0

1 .4 3

1 .6 4 0  1 .5 2  ■ 1 .1 8  0 .5 0 5  6 3 .8 1

1 .5 9
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BSRYLLIOM POTASSIUM PHOSPHATE BeEPO

10PULL
(mge)

10

1 .7 9

014891 .9 3 9 1 .7 7

1 .8 3

1 .7 0

0 .4 8 4 6 9 .0 01 .7 5

1 .7 0

1 .7 5

0 .4 7 31 .7 8 1 .2 41 .9 3 9
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B3RÏLLIDM AMMOHIDK PHOSPHATE BeHH PQ
4 'h

WEIGHT PULL CORREOTSD -1 0 ^ Y  -1 0  V
(gm s) (mgs) PULL(mgs) '

1 ,7 6

1 .5 9 3  1 .7 0  1 .2 1  0 .5 6 2

1 .7 2

1 . 8 6

1 .7 5 9  1 .6 5  1 .3 5  0 .6 6 1  6 8 .9 0

1 .8 7

2 . 0 1

1 .8 7 9  1 .9 6  1 .4 8  0 .5 6 4

1 .9 9
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BSRYLlIia? EYDROOm PHOSHîATB B«HP0

PULL CORRECTED -1 0  ^  - 1 0 ^vraiGHT
(gm s) (mgs) PULL (mgs)

5 . 14

3 .4 0 2  2 .1 2  1 .6 3  0 .3 4 4

2 .1 4

2 .0 6

''.3 2 4  2 .0 8  1 .5 5  0 .3 3 6  3 5 .7 0

2 .0 5

2 .1 4

3 .4 3 1  2 ,1 2  1 .6 3  0 .3 4 0

2 .1 7
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ESRYLLIUM PYROPHOEPEAlfi

WEIGHT
(gtae) (mge) îÜ Ll{m g8)

0 .9 0

4 .2 9 1  0 ,9 4  0 .3 9  0 .0 6 3

0 ,88

0 .8 7

A 6,
PULL CORRECTED -1 0  Y  -1 0  Vf tnftjMt\ n̂’Ÿnr T / «<»\

0 .8 5

I 4 .3 2 9  O.RS 0 .3 5  0 .0 7 6  1 6 .2 0

0 .8 0

4 .2 3 9  0 ,8 8  0 .3 4  0 .0 7 9

0 ,8 7



TABLE 1

SÜBSTAHCE

BeO

A t:K ot 

12

. 1 0 ‘x

0 .4 8 3 1 2 .1 1

B e(O H )^ 22 0 .4 1 4 1 7 .8 1

BaOOj 34 0 .4 4 3 3 0 .5 0

BeEPO^ 52 0 .3 4 0 3 5 .7 0

BeSO^ 52 0 .3 2 4 3 4 .1 0

B e? EaP.H 03. «X 52 0 .4 6 1 4 8 .2 6

BeP^SKE^P 62 0 .5 6 0 5 5 .8 7

B ern  TO<i M 62 0 .5 6 2 6 8 .9 0

BeKaPq^ 62 0 .5 0 6 6 3 .8 1

BeKPO
V

70 0 .4 8 2 6 9 .0 0

BeC1^4H^0 78 0 .6 0 4 9 1 .5 5

BeS0^4H ^0 92 0 .5 1 4 9 0 .9 8

Be^r^O^ 94 0 .0 7 9 1 5 .2 0

BeCr0^4H^0 100 0 .3 3 2 6 3 .2 0

Be(NO^)^ 4H^0 106 0 .4 6 4 9 5 .9 0

B 0(C lO j)^  4K^0 142 0 .4 2 9 1 2 0 .1 0

BeC0jBe07H^0 125 0 .5 0 7 1 2 4 .5 0

2B eS0^B e0.7S^ 0 170 0 .5 0 9 1 6 8 .1 0

B e(C 10 j)^9H ^0 176 0 .4 5 1 1 5 2 .8 0

Be^O j)^ GE^O 218 0 .3 2 6 1 6 1 .8 0
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DISCUSSim OF RESULTS

The m o le c u la r  diam : g n s t i c  b u s c e p t i b i l i t y  o f  e  

t o l i d  p o l a r  coajpounci l e y  b e  r e g - r d e d  t s  t h e  Bum o f  t h e  

s u s c e p t i b i l i t i e s  o f  t h e  io n s  w h ic h  c o m p rise  i t .  F o r  

e f r e e  s p h e r i c a l  io n  th e  s u s c e p t i b i l i t y  may be  t h e e r e t -  

i c o l l y  fo u n d  fro m  L n g e v i n 's  e q u a t io n :

Y e^-t- _ -2.83
>  a- Umc^ ^  

w h e re ^ ro n  th e  c l a s s i c a l  th e o r y  i s  t h e  me; n  s q u a re

r a d i u s  summed f o r  a l l  t h e  e l e c t r o n s  an  th e  a to m

o r  io n .

S in c e  t h ^ s  e q u a t io n  h o ld s  o n ly  f o r  s p h e r i c a l  

s n d i f r e e  io n s  i t  i s  n e v e r  i n  e x a c t  e g re e m e n t w i th  

e x p e i im e n ta l  v a l u e s .  I n  t h e  s o l i d  s a l t s  th e  io n s  

r e  ü w d if ie d  by  t h e  p r e s e n c e  o f  n e ig h b o u r- in g  io n s  

o f  d i x f e i e n t  chaxge an d  th e  o r b i t s  d e fo rm ed  t o  some 

e x t e n t ,  t l i e r e b y  a l t e r i n g  S in c e  t h e  c u t e r  s h e l l

o f  e l e c t r o n s  w h ich  c o n t i 'i b u te e  m ost o f  t h e  s u s c e p t 

i b i l i t y  i s  m ost d i s t u r b e d ,  t h e  s u s c e p t i b i l i t y  o f  a ;, 

i o n  i s  Qjuch l e s s  th a n  w ou ld  b e  su p p e s e d  fro m  La n g e v i n 's  

e q u a t i o n .  The m o d i f ic a t i o n  o f  th e  i o n i c  r  a i u s  b y  

t h e  c o - o r d in a t i o n  n u ih e r  ( I . e .  t h e  num ber o f  io n s  

o f  o p p o s i t e  s ig n  s u r ro u n d in g  t h e  io n  i n  q u e s t io n )  

d e c r e a s e d  t l ie  i n t e r i o n i c  d i s t a n c e  w i th  d e c re ;  s a n g  co

o r d i n a t i o n  n o : S in c e  w ith  d i v a l e n t  I o n a ,  t h e  num ber

o f  io n s  o f  p p p o iii te  a lg n  a c u ro u n a in g  th e  g a v e n  a on i s  

l e s s ,  a c e c re t îà e  v i u i a g n e t a c  su6C cpt.>-t-l-i’t y  i s  t o  

t o  be e x a c t e d .
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P o l a r  B a l  t a  aj^^proach more n e a r l y  t h a n  a n y  o t h e r  

Iona t o  t h e  i t l e a l j  w i t h  c o v a l e n t  eo m p ^ a n u o  t h e  a ^ r e e -  

n o n t  w i t h  t h e  t h e o r e t i c a l  1q e v e n  w ore© , # i t h  p o l a r  

B a l t e  t h e  a u a c e p t i b i i i t y  -m y b e  r e g a r d e d  bb p ro x i^ ^ ? i t i? ig  

t o  t h e  enm o f  t h e  e u a c e p t i b l l i t i e e  o f  t h e  tw o ionn^ * 

w i t i i  c o v a l e n t  eo m p u u n d a  t h i s  i s  n u t  v a l i d ,  a n d  t h e  

a d d i t i v i t y  la w  b re a k s  dow n e n t i r e l y .  . I t  h a s  a l s o  

b e e n  f o u n d  t h a t  m o le cu le s  o f  ^ a t o r  o f  c r y s t a l l i s a t i o n  

•‘r e ^ u e n t l y  d o  n o t  o b e y  t h e  a d u i t i v t  t y  la w  i f  t h e r e  a r e  

m o re  t l i a n  two I n  t h e .  m o l e c u l e *  .

T)iC m o j . c c a l a r  B u a c e p t i b i l i t i e i v  o f  t w e n t y  b e r y l l i u m  

c o m p o u n d s  a r e  r e c o r d e d  i n  T a b l e  1 . . They  sh e w  a  e t c  a y  

r i s e  w i t h  r i s i n g  n w a b e r  o f  e l e c t r o n s  i n  t h e  m o l e c u l e .

ei o f  m o i o c u l a r  s u s c e p t i b i l i t y  a t , a i n s t  t o t a l  nuriiber 

o f  e l e c t r o n s  s h o  t h a t  frioat o f  th w s o  p o i n t s  l i e  o n  o r  

a b w u t  .u s t r a i g h t  l i n e ,  Andic-^xtin^.- t h a t  t h e  s  u s e  o p t  i-^ 

b i l i t y  i n c r e a s e s  a n  a p p ro x im a te ly  e  p m l  a m o u n t  p e r  

e l e c t r o n ,  w i t h o u t  r v g a r d  f o r  w h a t  a to m  i t  i s  n t t - c h o d  

t o  ( G r a p h  1 )
:'P

^  v i t h  a  s e r i e s  o f  co :n^..andB  o f  a n y  m e t a l  i f  t h e  

h  h g e v i i ’i c q u  : t i o n  i s  a p p l i c a b l e  i t  s i . c u l d  b e  p o s s i b l e  

t o  d e t e r m i n e  t h e  i o n i c  s u n c e p t i b i l i  o f  t h e  p o s i t i v e  i o n  

b y  s u b t r a c t i n g  frw'f) t h e  m o l e c u l a r  s a s c e p t i b i l i t y  t h e  

i o n i c  s u B o e p t l b  . i i t y  o f  t h e  n e g a t i v e  ^ ^ h d i c l e *  As h a s
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M onovalen t an io n s

TABLE 2 • 

A t: Bo: 10 -10 -10 -10

Be(OH) EE 0 .4 1 4 1 7 .8 1 1 6 .3 -2 .6 1
2

BeP 2KH P 6E 0 .6 6 0 6 6 .8 7 4 9 .2 -6 .6 7
2 4

BeP KaPH 0 SE 0 .461 4 8 .2 6 3 7 .3 - 1 1 .0
2 2

BeCl 4H 0 78 0 .6 0 4 9 1 .66 9 2 .0 + a .  36
2 2

Be(KO ) 4H 0 
0 2 2

106 0 .4 6 4 9 6 .9 0 8 8 .0 - 7 .9
+ 1 6 .2

Be(010 ) 9E 0 
3 2 2

176 0 .4 6 1 1 6 2 .8 16 9 .0
y

Be(IO  )6E 0 
0 2

E ia 0 .3 2 6 1 6 1 .8 1 7 2 .8
y

+21 .0

Be(CIO ) 4H 0 142 
4 2 2

B iv a le n t  a n io n s

0 .429 120 .1 1 1 1 .2 —8 • 8

BeO 12 0 .4 8 3 12 .11 4 .6 1 -7 .6 0

BeCO 34 0 .4 4 3 3 0 .6 2 8 .0 - 2 .5
3

BeSO X
4 52 0 .3 2 4 3 4 .1 3 7 .0 + 2 .95

BeSO 4H 0 
4 E

92 0 .6 1 4 90 .9 8 8 9 .0
y

- 1 .9 8

BeCrO 4H 0 
4 2

100 0 .3 2 2 + 6 3 .2 1 9 .0
1 6 .8

- 4 4 .2  
— 4 6 .4

BeOO Be07H 0 • 128 0 .6 0 7 1 2 4 .6 1 2 3 .6 - 0 .9
3 E

EBeSO B0O7H 0 170 
3 2

Tr i v a i e n t  a n io n s

0 .609 1 6 8 .1 1 4 0 .2 - 2 7 .9

BeEPO 62 0 .3 4 0 3 6 .7 3 8 .4 - 2 .7
4

BeKaPO 62 0 .5 0 6 6 3 .8 1 4 0 .8 - 2 3 .0
4

Be»H PO 62 0 .662 68 .9 4 7 .4 —2 1 .6
4 4

BeKPO
4

Be PO

70

94

0 .482

0 .0 7 9

69 .0

1 6 .2

5 3 .9 - 6 .1

2



a lre  ady been s ta te d , woi'k o n  s i lv e r ,  ■ cadmium and 

thallium  yielded, a ecriea  o f regmlte agr olng rso e or
tLi' /

le e e  c lo s e ly , and from which an ave age might be taken.

In Table ^  an attempt haa been made to ca lcu l te  

the auBceptibxlity o f  the beryl i n  th is  way. The 

vnlmB  (S ) for the negative ion are moo tly  taken from»'

T h e  i n t e r n a t i o n a l  C r i t i c a l  T a b l e s »  b u t  t h o s e  m a r k e d  x 

a r e  d u e  t o  dugae?! a n d  y  t o  T ro w . Ab i a  c p u i te  o b v i o u s  

f r o m  t h e  l a s t  m lw m  of  T a b l e  2 ,  t h i s  m e th o d  g i v e s  n o  

s  i t i B f a c t o r y  r e s u l t  f o r  t h e  b e r y l  iu rn  i o n .  T h e  

f a i l u r e  t o  g e t  a n y  r e s u l t  f o r  t h e  b e  y l ^ l ^ m  i o n  may b e  

d u e  t o  xh c  p r e a e n c L  o f  l a r g e  m n o u n ts  o f  w a t e r  o f  c r y s t -  

u l X i i ^ a t i o n  a n d  a l s o  t h e  t e n d e n c y  t o  - orm  b a t d c  s a l t . ,  fshloh 

a r e  n n t u r a l l y  c o v a l e n t .  I . i  t h e  f o r m a t i o n  o f  c v v  i l e n t  

s a l t G  t h e  o r b . l t o  a r e  i n c r e a s e d  i n  &i ,̂c a n d  t h e r e f o r e  a  

la r% ,o r  r e s u l t  # o a l d  b e  o b t a i n e d .  I f  t h e  m o l e c u l e s  o f  

v m t o r  o f  o r y B t a l l i . ' i a  i o n  w e r e  a t t a c h e d  t o  t h e  p o s i t i v e  

i o n ,  t i l l s  w o u ld  a l s o  h a v e  t h e  a f f e c t  o f  i n c r a a s i n g  t h e  

i o n i c  r a d i u s  a n d  h e n c e  t h e  s u B c u p t i b i l i t y .  I f  

c o v a i e n c y  o r  a n y  o f  th%s< c th i : . r  f a c t o r s  i o  . r e f o n t  t h e  

L a n g e  Vi n © v a t i o n  c a n n o t  b e  m ^ .^ l le d  s t r i c t l y .  I t  may 

a l s o  b e  n o t e d  t h a t  -h e  t h e o r e t i c . : !  i o n i c  « u s e e p t i b i  1 i t y  

u f  b e r y l l i u m ,  s i n  e  t h e  i o n  i s  ao  B ;r»all, wo.;l u  b e  v e r y  

s m a l l  ;n d  h e n c e  a n y  d c v i  tX o n  f ro m  t h e  t h e o r e t i c a l  

a p p e a r s  a  m uch  l a r g e r  p= r c a n t a g .  e r r o r  t h a n  i n  an y  o f  

t h e  s e r i e s  o f  t h e  comx^oundg: y e t  =:.eaüU-\ d .
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I t  In Bhüv.n by tZie L nguvl i  e pm Lion t h a t  the  

io n ic  «iUBceptlbli.-.. -.y i..6x>enaa on ^  f o r  the c i  r f o r e n t  groups 

of  0 1 .  t ; 'o n  1:1 u a c h  i o n ,  Y h lo  v a i u v  h a b e e n  c a l c u l a t e d  

by i r a i l in g ,(1 ) H a r t ra o ,(15) and l e t e r ( l 6 ; .  P n a l in g ’o 

value was obtained from screen ing  co:i.,txntH and h.ence 

the  e f f e c t iv e  nuc lea r charge fo r  the é 1f f c r c n t  groups 

O' e le c tro n s .  Ixn iv  Ic  su  e yt l b i l ..ty i a  c a lc u l  ,ted  

' î*ori the e  ,, a s  i i o n

Y sr^D.ai X

where 1 in ths: o r b l tel q u a n tu m  nwnoer^ T h i s  method 

uoviovur inveZnoB a nu ib. n of approxi:riationn. iai^tree* s 

method i'c one of a  self consistant field for spherically 

oymmolrlenl 1 sri.. In h i t h e  charse uiutriuutlon
c

s i t i  • ..lying the T.Tp...:.inger ee-uiulon o f  wave mechanic a. l e  

v^orhee c a t .  lie ha. shown th a t  fo r  a number o f  atoms 

.r ivxiu the curve ohovfinc the p e r  u n i t  r a a i c a l

ùxstûucc ( i l  s c-ph.-r i  c a l  ete. i  o f u - i t  th ick n ess)  l a  

a fu n c tio n  o ‘ the dlBtnnco f - v  - tiio nuclcuc. toner(  1?) 

has cu l oui tcd  the diam agnetic B u s o ô o t ib i l i ty ,  using 

Hartree’s method from the ccuntIonroOiq_o-
X a = - " 5  - J  V*b

c l a t . . r * s  :’-.:tîiüd l u  rom c a c e  c h a r g e  d i s t r i b u t i o n  

a l s o ,  u « i n g  t h e  w ave f u n c t i o n  o f  a n  e l e c t r o n  : a  a 

o y - i ' i o t r i c a l  f o r m .  fain,,  t o l a  e . ; . .p r c . .s lv a  i n n d l -  y  h a s  

c a l  . uX rilod t h e  a c c r u t  I b i l u  ty  o f  a  l a r g e  l u  ;b r  o f  

a t o '  cn.: i o n c ,  I d s  r u o u l t  to io ,, 1 a . . yoo u  a g ' - e e  n e n t  w i t h
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a i t h  Q xpsi’i ' ï i e n t a l , i < a r t i c u l j » r l y , i iow evw r, w i t h  l a i 'g e  
— 0-

v a l u e s  o f  ^

U s in g  S l a t e r ^ B  r u l e s  t h e  t h e o r e t i c a l  i o n i c  e u s -  

c e p  t i t )  i l l  t y  o f  t h e  b e r y l l i u m  xoi  -ay be  c a l c u l a t e d ,  

t h e  B c r o e a i n g  c o n s t a n t  fo r  e a c h  e lec tro n  c o i m i e t s  of 

o f  c o n  . r i ' U t i o n a  f r o m  a i l  o t h e r  e l e c t r o n s  both i n  

s a m e  g r o u p  a n d  X̂- g r o u p s  of  lo w ©  ' q u a n tu m  n u  h e r .
— X

P r o p  t h i s  t h e  v a l u e  o f  h e  -n e q u n r e  r  f i  :S,V i s  

c a l o u l ' ^ t e d  f ro m  t h e  e%u t l o n
—%
r  = n

‘Where n « e f f e c t iv e  p r in c ip a l  quantum nu^iber 

“7  5= t o  l o  number

B «  d e r iv e d  from  a c r o e n in g  c o n s t a n t  f o r

ea ch  e l e c t r o n  

(Z  -  Ù) = e f f e c t i v e  n u c le a r  c h a r g e  f o r  e a c h

e l e c t r o n

, l a t e r *Ù s u l e s  a r e  a s  f o l l o w s ; -

or b an,;, 1- e le c tro n s  in  the same group d » 0 .35

S » 0 . oO whchp
i a  th e  2:-i o r b i t

i 'or f  ana e le c t ro n  l a  h ig h e r  groupe » 0 . OO f-,..:
./Lg'v-tx -  0.85 where

n  ̂ e  ( -wL )

S ÇX 1 . 0 0  f o r  
a l

ower g r o u p e



F o r  t h e  h e r y X l i u r a  i o n  t h e r e  a r e  tw o  e i e c t r o n a  i n

t h e  ' group

a' B 1.0 fj=o. 30

c 2 % 1 % 1?k % 2 K 6
^  T r r ^ o o o p ^  T T F o r  \

- »

) . h j 8  { -  t h i s  v a l u e  1 8  i n

a t v  i c  u n i t s )
)?

fr inû loy  hafv B h n m  t h a t  the g ra m  * o n i c  G u a o e p t l b l l i t y

i-B. cnlcMl . t #  f r o m  t h e .  e q u a t i o n

as. - 0 . 7 9 0  ^ ( i n  a t o m i c  .u n i t e , }

f y  s u b s t i t u t i o n

*  = - 0 .7 9 0  X 0 .438

"■« . . . . . . .

Mow b y  t h e  sam e r u l e s  c o n s i d e r  t h e  b e r y l l i u m  a to m ,

T h e r e  a r e  U c l e c t r i n n ,  TS w h e re  b e: 0 ,  30  1

2 3 '^ w L e a e  s  := 0 * 5 5  n ^  2

."or I f . g r b u n  a  a b e f o r e  o . h o ô
' 1 .

y-r ^9 ST X 2̂ ;- X «=s’15*7$
C 5 )^

\ '
'o l a l  <0^ tt 1 23 A , p.

■ I  , IT
- ',  : -  ; . - . . X ' )

;-Tjw consider fu lly  eo-oruina eu beryllium, having ^
I

v le e L ro n m  In t h e  2 5  g r o u p  \
i

« ,'b .uO  ':

_________ -1 0  Y  = 5 ) . 24  ̂ '■3-



TÂBLB 4.

lOHS FORMULA G aand F . J .C .S .  W .R,A. B x p tl
12.11

1 2 .9 4  1 3 .6  1 1 .6
+ -2

Be + 0 BeO
+2 -2  -1  

B e +0 +2H Be (OH) 2 5 .6 4  2 6 .6 6  2 2 .8 5
2

+2 +4 - 2
Be +C +30 BeCO 3 8 .2  4 0 .9 5  3 4 .2 5

3
+2 +4 - 2

Be +C +30 + BeCO . 1 6 2 .4  1 5 9 .0  1 3 6 .2
B +2 - 2  3

2Be +20 + B e0.7H  0
+1 - 2  £

7{2H +0

1 7 .8 1  

3 0 .5 0  

i £ 4 . 50

+S +6  ̂ —2 
2 Be +£S +60

+2 -2 
+Be +0 +

+ 1 - 2)
7(H +0

2

2BoS0 ,
3

Be0e7H 0
2

2 0 5 .6 1  1 7 0 .0 1  1 6 8 .8

+2 +6 —2 
Be +S +40 BeSO 6 2 .1 4  5 4 .3 6  4 6 .6 3 4 .1

+2 +6 —2 
Be +S +40 

+ 1 -2 
+ 4(2H +0 )

BeSO 4ÏÏ 0 1 0 2 .6 4  1 0 6 .9 6  9 1 .6 6  9 0 .9 8
4 2

+2 +5 -2
Be +2(N +30 )

+1 - 2  B e(B O )). 1 2 6 .5 6  1 2 2 .0 7  1 1 3 .0 7
4(2H +0 ) 4 3 2

4B 0 2
+2 — 1 

Be +201 + 
+1 2 -2  

4(2H +0 )
B eC l 4H 0  1 0 8 .7 4  1 0 4 .6 3  9 0 .0 7

2 2

9 6 .9

9 1 .6 6

+2 +7 -E
Be + 2 (0 1  + |0  ) B a (o io 4 )  1 5 3 .9 4  1 6 0 .5 3  1 3 7 .6 1  
+ 4 (£H  +0-2) 4 £

4H 0 
__ 8

1£0.1



T able 4  cohtihübd

lOES FORI.OTLA G and  F. S .® .a .  W.BSAA.Sxptl

+£ +6 -2  
B 8 +0i* +40

+1 - 2  BeOrO 4H 0 1 0 7 .7 4  1 1 1 .0 5  9 5 .5 0  6 3 .2
+4(2H +0 ) 4 2

+2 +5 - 2
Be +2(01 +30 ) +

+1 -2  Be(C10 ) . 2 0 0 .7 6  2 0 6 .5 6  1 7 7 .9 2 -1 5 2 .8
9 (2 5  +® ) QTT OO 3 2

2 0
+2 +S - 2

Be +2(1 +30 )
+1 -2  B e(10 ) . 2 0 6 .9 0  2 0 2 .9 1  1 7 9 .6 9  1 6 1 .8

6(2H +0 ) 0 2
6H 0 

2
+2 -1 +Î

Be +2F +Ha BeP KaFH °  4 1 .4 4  4 2 .5 7  3 7 .0 9  4 8 .2 6
-1 +1 + 1 - 2  2 2 

+? +H +H , 0

+E —1 +1
Be +2P +S{H+4H ) BeF EMH F 6 4 .7 4  6 7 .4 9  4 9 .2  5 5 .8 7

- 1 - 1  2 4
+F +F

+2 + 1 + 5  —2
Be +H +P +40 BeEPO 5 2 .4 4  5 4 .6 1  4 6 .8 9  3 5 .7

4

+2 +1 +5 -2
Be +Ka +P +40 BeHaPO 5 6 .6 4  6 8 .7 8  5 0 .6 3  6 3 .8 1

4
+2 +!t îfc5 —2

Be +K +P +40 BeKPO 6 9 .1 4  6 9 .0 1  6 9 .9 6  6 9 .0
4

+2 — 3 +1 +& —2
Be +N +4H +P +40 BeBH Po 7 4 .4 5  7 8 .5 5  7 6 .8 4  6 8 .9

4 4

+2 +6 —2
2 Be +2P +70 Be P 0 9 2 .2 8  9 6 .0 7  8 2 .6 3  1 6 .2

2 2 7
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Cuch a value might be expected i f  k moIeculeQ of 

m%tQr of c ry s ta l l ia a tio n  u t t  ched to the ion , ov
a n y  ..ther four g r o  n s  each donating two e le c tro n s+

In fa c t  a value ap..reaching t le ,  le  found in

t h e  t e t r a i iy d r a  l e d  c M w m t e .  * ■
Almost a l l  the experim ental value© obtained l i e  

beuwecn he two extreme©, in d ica tin g  th a t ,  although few, 

i f  any, eo goondG can be considered aa p ;re ly  p o la r , few 

are e n tire ly  c u - s u p p o r t i n g  the th eo ries  of

Gray and C ru .ck ah an k  f o r  or^aaio compotinde.
I

a f i ^ , h a s  c a lc  l a  t e c  th e  u u c c e u t i b i l i t i v e  o f  

va i’io a a  anu i:.rm  u s in g  L ln t o r / a  m. thou b u t  ta k in g

e i e c t f o n e  s e p a r a te ly .  t h i s  m akes no

d i f f  ,r e n c e  i n  th a  c a se  o f  the b e v 'p li . .u m 'io n , w ith  

l a r g e r  i . n e  t i k  a i f f c r e n c s  i s  c o n o id e p  .b le .

: a b l 0  ij CO p a r  e  t h o  e x p e r i m e n t a l  w i t h  t J ie  

t h c a r t p t i c a l  v a l u c B , c a l c u l a t c t i  b y  v a r i o u s  m c n n s  . f l i c  

f i r o t  lq c a l c  .m inted b y  i r a y  a n d  'iiur x u c rB o n  f r o m  / .u l l n g ^ G  

p r i n u i p l .  , t h e  a c  o n d  b y  u l o t e r ,  a n d  t h e  t h i r u  b y  

I '  t i iv  1 r g v  H i u r l t y  o f  c a a e a  t h e  e x p e r i m e n t a l  v a l u e  

a g r e e s  ; o r e  c l o s e l y  w i t h  v a l u e  t h a n  u i t h  t h e

u t i i c r s ,  b u t  1 : a l l  b u t  s ix  cam eo  i e  l e s s  t h a n  A n ^ . i s ’ e 

v a l u e .  T h o s e  v a l u e a a e  a l l  h o w e v e r  c a l c u l  t e d  o n  t h e  

b a s i ;  w f i o  i e  ( j c r y l l -  f r o m  t h o  n a t u r e  o f  U ie com

p o u n d s  t h i s  w o u ld  n o t  a  ^ .e a r  t o  b e  l e g i  t i m a t e .  I t  h a a
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toeeh eu g g o s tad  by O rsy  and cn » tis8 h an k (l2 >  tvo .a  a  « ta d y  

o f  e a r t a i n  d eg an lo  aons, wunds t i i a t  t h e r e  I s  r e t  onnnoe- be- 

tw .e n  p e l a r  and c o ira la n t  fo rm u la e  . f o r  t t o  ow apounds, 

t h e  reeu?(.i^n t s u e o o p t tb i î  t t y  dex>endinü «n th e  r e l a t i v e  

iisaoantB o f  t l '%  s y e n t  by th e  c^npouhd I n  e a c h  o f  th e  

tvio s t a t e s ,  - iR co to  d e te rm in e  th e  re lR ttv ©  r e s l d o a l  

« h a rg e  o« th e  atfjmo i r a s o n t  i n  a eorapoimd th e  d li> o la  

m-oaeat o f  th e  e ^ l t  i s  r e  %mirea, i t  i a  Im poaaib l©  to  

a p id y  t h i s  ..«'iîiüii f u r  tn e  above «o;,”!p.ronù« u n t i l  th e  

d lg o le  stO'-Mnia f o r  b c r y l l i a r a  «unpooatl» a r e  a v a i l a b l e .

I  t ï i a  i ü p e r  on th e  d la m a tin e tlc  a u s c e p t l b i i l t y  

o f  soffit! b e r y l l iu ta  com pounds, Angus ' t o  ml t h a t  e x i s t i n g  

vftiU *5 f u r  ouch oum^'vunds no had  b een  fnensured  d id  n o t  

a g re e  w ith  h ie  d a l e a l . t e d  v a l u e . ,  Of th e  co r^ o u n d e , 

t i ie  in o rg  a l e  o n l t t ,  h  ve b een  ro*!»aeui"ed In  t h i s  w ork, 

in  th e  c a ac  o f  th e  o x id e  and h y d r a te !  s u lp h a t e ,  th e  new 

caiuô®  8 0 d o  e r  tu  tîi© t h e o r e t i c a l ,  a-' i s  siow n In  

T a b le  3 . i t '  th o  h y d r .x ld e  and  an h y d ro u s  « u îp h n te  

th e  V re sen t v a lu e s  a r e  '-uch leg ,: th a n  th e  téenvov an d  

tï«ui* th .. th c u . c t l o a i .  The o a a lc  o-^rbonate fo rm e r ly  

n tsasd ru d  low th e  fo rm u la  ZB'eC* -  th e  s a l t  now

m eàkurod i s  h y d ra te d  2Be0.î5oCOj. The u u e o e p t i -

b l l i t y  o f  ‘.h i s  co.ii-um u l a  k îu c u  low . th a n  would be 

e x p e c te d  by a d d in g 't h e  ©,. . i r a i e n t  o f  wat«,p to  th e  

u n n y d ra te a  c o l t .  i a  no « iu u b  due to  th e  vlo:.;o
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//
l l n k a ^ #  o r  th a  a'>oXeoulca in  t M  sa lt©  o n -

aide: mtloa o f  the namcoi^tXhL^ i f,y imUcntciÀ, Wt/ovor#

%hfif thii conetltiK tlon  I b more p rohnu iy  SeCD -̂ 2 lk a .0 ^ l^ 5 î^

f a k in g  e x p e r im e n ta l  v a lu e s  f o r  c m rb u a a tc ,  i \y a ro x id e
/

and ü x ù ie  a a d  th e  I n t e s 'h a t i o n u i  c .- i tA c a i  T ab ....a  f&Xvk> 

f o p  w a te r ,  tîio a g h  U m  a iu s c o p t tb l  . i t y  i n  v e ry  .lov? i a  

e i t W r  o a s e ,  i t  i e  .- .ttcu n s  %-er to  th e  fo rm u la  c o r r o e -  

p o n d in e  to  th e  % d r a x id e

Coiîçjûund C t X c u i 't s d  ÜX, s r i m e n t e l
b u s c e p t i b i i ' i t y  S u s c e p t i b i l i t y

BeCO^ 2  BfcO-'TI'^O 1 4 ^ .7  1 2 4 . 5

BeC0^ . 2 B fe(a?^.$H ^ 0  1 3 1 .1  1 2 4 .5

As c ï l c u l i  ta u  by Ai%oi. th e  s u s c e p t i L i l i t y  w o u ld

i .iS  b e tw eeu  th e  tw o , b u t  tie rex- t h e  I w e r  v  l u e ,  i . e .

. t  1 3 6 . 2 . The c h e ro ic e l ns t u r e  o i t h e  compound

s  u g g e s ts  t h b t  r i l  th .-  v,( t e i ’ i a  a c t  h e l d  i n  - t h e  sr.me
*c

w s y , s - n c e  h e  t i n g  t o  1 5 0  w i l l  d r iv e  o i l  p e r t  o f
I

w; t e r  b u t  soiiie, p ro b f .b ly  h e l d  fu. h y c h 'o x id e , c n n o t  b e  

d r i v e n  o f f  w i th o u t  c o m p le te ly  b r e  k in g  down t h e  com

p o u n d . The f o l lo w in g  t c b l e  coîiç). r e s  t h e  r e s e a t  

v t i u e a - w i t h  t h e  . .C .T . v e lu e s  ( nd  t h  .s e  c; I c u l o t e u  by 

A n g u s .
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(21)
The woi'k oi* Ik e n a e y e r  a n  ■ I k a l l  B a l id e e  show ed 

t l m t  l i  t h e  g r‘sp h  o t  s u s c e p t i b i l i t y  r g" I n s t  num ber 

o f  e i e c t r c a s i s  p l o t t e a ,  t h e  v l u ^ s  l i e  on f  s t r a i g h t

1 . n e .  T h is  sh  w s t h a t  i o i  ai-ch « ..d d it lo n ^ l e l e c t r o n  

t h e  s u s c e p t i b i l i t y  i n c r e a e e e  a  c e r t a i n  am o u n t.

I f  su c h  a  g î’î-ïdî i s  p l o t t e d  o f  e l l  t h e  v l u e s  

d e te r m in e d  f  o r b e r y l l iu m  coapoundc  -  i t  c a n  b e  

s e e n  t h e t  a l l  p o i a t t  l i e  on  o r  ■ b u u t  a  s t r a i g h t l . n e .

T h e  m o st s t r i k i n g l y  e b n o rm a l r e s u l t s  a r e  t h o s e  o f  

t h e  chrom: t e ,  p y ro p h o e jh r ,t e  r n d . io d & te .  A l l  t h e s e  

g i v e  la ich  low t-r v & lu es  t h  n  w o u ld  be  e x p e c te d .  T he 

c h r o m its  h a s  b een  ro u n d  i n  th e  c a s e s  o f  m g n e s lu m  

a»v. z in c  a l s o  t o  g iv e  l o z e /  v? lu * s  th a n  t i e »  n o i'm a l.

I n  t h i s  compound th e  s l i g h t l y  d ia a r .g n e t i c  B e ry l l iu m  

i o n  i s  com bined, w i th  th e  p - r a m  g n e t i c  a to .»  ch rem tite  

i o n .  The p a r  c r g n a t i c  e l  f e e t  i e  p a r t i a l l y  a e u t i* e l i a e d  

b y  t h e  p r e s e n c e  o f  th o  f o u r  w a te r .m o le c u le s .  I n  

t h e  c a s e  o f  t h e  m* j o r l t y  o f  h y d i* a ted  com pounds t h e  

s u s c e p t i b i l i t y  i s  1 r g e r  th a n  w o u ld  be e x p e e te u .  : f  

t h e  w a te ; s s v le c u le s  r a e  a t t a c h e d  t o  t h e  p o s i t i v e  rcsn 

th e y  w o u ld  h a \e  t h e  e f f e c t  o i in c .  ê  s i n g  t h e  e f f e c t i v e  

i o n i c  l i d i u s ,  a n d  h en ce  t h e  s u s c e p t i b i l i t y .  ish e ra
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f o u r  m o le c u l : @ o f  a r e  p r e 6,ei3t  -  i n  t h e  c h lo r id e ^

n  t  e t e ,  a u ip h e te  an d  cW om t e  -  i t  ..s p o e s i b i e  t i m t  '

' th # ^ ' Li'e w iW a tm i a t  t h e  c o m e :  & o f  e te tr i^ h e c iro n  

w i t h  t h e  b e r y l l i u m  ru n  i t  t h e  c e n t r e *  The t h e o r e t i c  i  

ÜU 8 C ep tlb  111 t y  o f  a f u l l y  co-or*lane t e d  b e i y l i i u m  io n  

i s  v e ry  uaich g r e a t e r  th a n  t h  t  oT unco-o^vduun t e d
/'

io n *  I n  t l i e  c- s e  o i  t h e  hrom ' t e  l ë o  su c h  a n  

&r%.-asagement w oul h a v e  much v i f e e t  ^n oo u a t e r .i .c tln g  

t h e  a i 'i .m .g n e tlsm  oi th e  c h r o œ .te  ion*  I n  th e  c a s e  

Oi th e  h e x a h y u ra te d  iod* e h o w ev er t h e  j. o s  i t  i o n  i s  

n o t  t h e  same* The s u s c e p t i b i l i t y  xq im ch  lo w e r  t h a n  

IS  e x jo d c tw . T h is  i s  fo u n d  t o  be  tx u e  a l s o  i n  t h e  

C ase  Oi megn&slum. The c h e m ic a l b e h a v io u ; ox t h e  

4 o u a te  .^nd-^cfcieB t h a t  t h e  w a te i m o le c u le s  a i e  n o t  

lo o  a l y  h e i u j  o * n ce  h e a t  brea k s  up> t h e  oog^ound 

b e fo i-e  a l l  t h e  w atex ’ c a n  be d i^ iven  o f f*  I t  i s 9 

t h e  01 o r e 9 proba b le  t h a t  ; n  v ie ^  o f  t h i s  c l o s e  p e c k in g  

th e  o r  v i t a  ox t h e  com ponent lo n e  & re c o n s id e r  b ly  

c o ja p re e s e d )  h e n c e  g iv in g  a v m y  low v a lu e  f o r  th e  

ô u o ce p tu .b l i i t y  *

The p y ro p h o s p h a te  i s  a  c o m p le te ly  a t n o x œ l  

com pound e n t i r e l y  c o v a le n t*  The e u e c o p l i b i l i t y  

w o u ld  t h e r e ! o r e  be  e x p e c te d  t o  be  v e r y  h i^ h *  Such 

e x t r e m e ly  low  v a lu e s  & ie a l s o  fo u n d  i n  t h e  pyxo-» 

p h o s  h&.tekv o f  b o th  m g n e s iu m  z i n c .

I n  eome c a s e s , t h e  a g re e m e n t o f  t h e  v a lu e  f o r  

b e r y l l i u m  com pounds w i th  th o s e  o i s i m i l a r  com pounds 

Oi t i l  a n e ig h b u u i ini^ eleoL  n t s  s tr lk ln < ^  * I n  th e
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C&Ü8 o i s t e à  o i  b e r y i i iu m i

 ̂ lac  -vaa cadmium thw line& r i t l a t ^ o n  hoia^,- &latoet
\ /

ex ac tly . The, e is  no va ..ue fo r  a t e t n  hyw ate.

m gaesluua n i t r -  le .  Tka hûxt -̂ïi ĵ.r- a I t  g iv e s  ? a.s

tf. ould be expected; a h%hei v t lue tk c a s -I t., with  ̂

l o s s  : a t e r  (Gr^ h  2 )

« aothsi s im ila r s e t  of corresp nci-ag rsL .lio n s  ia  

th e  gî'oup 01 oxides and hydinxIdes oi the sf.me melt I s

(G r h  3 )

I n  a s tu a y  o l G raph 1 i t  m y be s e e n  t h a t  sub-* 

d i v i s i o n  m y  be ^  in to  g r o u .s  h  c ic e e i

l i n e . : r  r s l?  t io n s b ip #  kkk» One su ch  g ro u p

c o m p rise s  th e  h o s p h r te e  end  b t .l id e e *  The io n ic  

s u s c e p t i b i l i t y  o i b e r y l l iu m  l o r  tlie ^ e  compounds g iv e s  

a  c o n s ta n t  v&lut=, v^+j ^ag  in  i t  c l  bet% s e n ^  

l o i ’ th e  .-oaium be;y lljuum  p h o sp h a te  r a d '^ ^ -2 * 5  lo .  th e  

Lé y  i l i u m  h ^ ü io ^ e n  p h o s p h a te . The l in o -  r  r e h t i c n  

o i  th e a #  compound, i s  how ever !• i r  th o u g h  th e  l i n e  

b aa  a t o t f 11^ a i l l e ,  e a t  s lo p e  Irom  tl= t  o i th e  geao . 1 

l u i e ,  . n d i c s t i a g  t h  t  * o r th e s e  com, bunds th e r e  i s  

m oie t h  n  t b s  usu ' 1 in c r e a s e  o f  e u s c e p t l b i l i t y  

p e r  e l e c t r o n ♦ I t  m y be n o te d  tlit^ t i*l^ th e s e  com-

p undls h ve a o tb a i ' o s l t l v e  io n  i a  r -u d it io n  to  th e  

b t;x y ll;u ffi h y a ro g c a , sod ium , /O t ts s iu m , a u  emaonium.
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A l i  t l i e s e  i a  t h e i r  ô laç> ie coï^>vunce a r e  e n t i r e l y  

i a n i a e d .  Mow i :  t h e  common c o ; i8 t i tu e x i te  e r e  

c o v e i e n t i y  i i o k e a ,  :..ao t h e  v & rl M e  Io n  i s  p o l a r ,  

i t  m ig h t seem  r e a s o n a b le  t o  su p » o ae  t h a t  i n c r e a s e  

i n  s u s c e p t  b i l i t y  p e r  e l e c t r o n  in c r e i  s e  j-n t h e  i r e e , '  

i c ï i  w o u lu  be a i i i e x e n t  fro m  t h e  c o n s t a n t  i a c r e  se  

p e r  e lkO ti'cm  i a  c o v a le n t ] y  l i n k e u  s to m s . I f  t h i s  

w e re  i c r g e i - ,  th e n  t h e  ^ o e o i t h e  g r  h  w o u ld  b e  

i n c r e f  fc-esi e  i s  h e i 'e  i:.o iC ; t e d .  n o th e r  g ro u p  o f  

e lm ilR i  iy  c o a s t r u c te - i  m o le c u le s  g i v i n g  l i n e a r  

s u s c e p t i b i l i t i e s  a .  e t h e  o a r ia e , h y d r o x id e ,  c t r b a n a t e ,  

b e  s i c  C firb o ae te  a n d  b a s i c  s M p h i t e .  A lth o u ^ ^  tlv iS e  

g  i n  g iv e  V r i e b l e  v a lu e s  f o r  X , 8 t .» v a l u e s ,

e x c e c t  f o r  t h e  s u l p h i t e ,  eu c  low  i n d i c a t i n g  t h a t  

t h e  coanpi-iunde c i e l a r g e l y  p o lfo * .. ® ith  t h e  b a s i c  

s u l p h i t e  t h e  h ig h  v e lu e  ( - 2 7 .9 )  t a u i c e t e e  i h e t  t h e  

cüjïçjoua i s  tot I s f e s t  p s r t i e l l y  csdU| c o v a l e n t .  

D ete riflj-n iag  b y  SI- t s i  *s r ie th o d  t h e  v a lu e  foi* c o -  

o . u l a  to o  b eV j'I liu m  w i th  & h- I f  ubfu e on e i g h t  e l e c t r o n s  

t h e  v a lu e  Gotaas tO “2 5 « 3  u a . t s ,  i . e .  vei-y  l i t t l e  l e s s
I

t i r  ÏJ t h e  Vf l u e  f o r  th e  s u l p h i t e .  S .m i If; v  lu e s  o r e  

■; b t  . l ie d  f o r  t h e  so d iu m  b e .y l l - u m  phost b a t e  ("2 3 . 0 ) 

a n d  ammonium b e r y l l i u m  p h o s p h i te  (-21 .5)

1 . e ; b n o r s E l  p o s i t i v e  v a lu e s  f o r  t h e  i o n i c  

s u s c e p t i b i l i t y  f u e  o b - ta .a e a  n  t h e  c  s e s  o i t h e  io tk  t e  

e a .  c h lO i : t e .  51n ee  th e  s u s c e p t i b i l i t y  i s  so  low  i t
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mtiy be s ssu ised  t h c t  i a  t h i s  t h e  w e te i m o le c u le s  

Ci^mxot b e  e t t a c h e d  t o  t h e  m i y l H x m  o a  th :&

l a c r e ^ e e e  t h e  e u e c e p t i b i i i t y » b u t  m e t  b e  a ttg> ched  

i a  su c h  way th- t  th e y  üo a c t  c u a tr^ fb u te  t h e i r  

l u l l  u o te *  The ^m^^ll p o s i t i v e  v t lu e  g lv e a  by t h e   ̂

■=al‘̂ cii ous e u l j ^ a t e  m ust be  ■••ue t o  c l o s e  l l a k e g v  

r e f o rm in g  a a d  e e e r e a s i a g  t h e  o r b i t s .
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