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Double Ces i um and Rubidium S~lts of Le ad Tetra.br omide . 

Salts i n whic}. lead is quadri va lent are comparatively unstable a nd 

usually they readi l y pass over into t he core spond ing compound s i n which 

the lead is d ivalent . Salts of Hexa-chlorop l umbi c acid 2Hcl . Pb cl4 a • 

are known and may be pr epared from a solut i on of lead chloride in con

cen t rated hydrochloric acid in which t here ~is an exces s of chlorin . If 

Ce sium. Ch l oride is a dded to this solution the doub le sa l t 2CsCl 11 b c14 

c ry-s ta li zes out. This d ouble salt may a l so be f orme d similarly from a 
../~ 

soluti on of l ead di oxide at a t emperature,- ze ro . Under these conditi ons 

l ead tebra chlori de is fo rmed. 

Pb02 : 4 H Cl: P b c14 i-2 H20· J.. t ord i nary temperatur e le ad chlor" 

ide is formed and chlori ne is g iven off. 

Po2 + 4HC1 : PbC1 2 -¼ Cl ::?~ .. 2H20 . 

I prepa r ed a 45 percent so l ut ion of hydrobromi c a cid b pass ing hy

drogen sul phide t hrough a solution of bromine in water. 

2B r 2 4,. 2H2s ::: 4HBr ~ S2 • 

I purefied the a c id fr om the sul phur by filtering t hro ugh glass 

wo od a nd asbestos . 

I d i ssolved i n this ac i d lead dioxide at 15° below zero. A large 

amount of a white compound whi ch I took to b e pri nci ply l ead b r omide 

was depo s ited in the bo ttom of the test t ube. To some of the so l ut ion 

powred off f r om th i s , Arruno n i UJn bromide, Cesium bromide and RubidJ um 

bromide W~ ($ a dded. Cesi um bromide seemed the most likely of the three 

forml¥ a yel l ow c ompound, which was a na l ys ized for bromin@ lead a nd Ce@ 

ium. I t was so1u·b1e in HBr and was decomposed by water and c ould not 

therefore b e washed f ree fr om an exc e ss of Ces ium bromi de. 

Anal ys i s A. 

v'ei gh t of i ample . : • 09 84. 
11 of Prec i :p1tate PbS= 04 - . 0335 
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2. 

- 23 • 25J1i lea.d . 

Wwight o f precipitate cs2 P~Cl6 = 

Ana l ysis B--

V!eight of' sample . 0888 

11 of prec ipitate AgBr .• 07805 

By analysis. 

23 . 25 % Lead 

31.31 % Ce shun 

32 • t:·O ~ Bromine 
91.96 ~(1 

Before analysis the excess of hydrobromic acid had acted upon 

fil ter paper. 

2,. 25 
31. 31 ~ ~±:~~ ~ j3;e~ ~ @~i~um. 
37 • .a.o .:. 91.96 : 41 .04- % Bromine . 

Therefore the compound is 2CsBr PbBr2 ·Iith as light excess of Ce

sit'un bromide. 
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"Pre'Y)ared lead bromide by the action of lea.d nitra.te on ua ta ssiun 

bromide-

2KBr ~ Pb(Ho3 )2: 2KH0 3 -r bB2 

Dissol¥ed some of the lea;d bromide in hydrobromic acid and to 

this was added a solution of Cesium to the one prev 1ously prepared-

And owing to the fm:t that there was an excess of lead b romide over 

what was requir d to form the double salt white lead bromide a l so 

arystalized out . And in order to get the doub l e salt uncomtaninated by 

the lead bromide a small amount of cesium bromide solut ion was added to 

the lead bromide solut i on. 

Th i s compound wa.w-, ana.lysied similar to the one previous for Bromine 

lead a nd Cesium -

.Analysis P • • 

{e i ght of samp le : .1022 gram s 

We igh t of prec i pitate PbS04 - . 0396 grams. 

V ., ... 
. 0396 

26.46 '/o lead. 

Ans3, lysis B-

11 

Br 
AgBr 

Weight of se1nple !! .1018 g . 
" of precipitate PbS04 - .098g. 

206~ 
• 302.96 

Weigh t of sample .106og . 

of precipitate (}\L gBr -

- *- 7~6__ 
• 1000 = 1 -S-7 . 89 

1000g. 



Weight of precipi tat e Cs ~ -3:-Cl6 - . 0876 

Cs --, 265.8 -- X 
Cs2P T Cl5 : 673 ~3- 7613'76 . 

• 0876 l 26~.8 __ 32.63 % Cesium . 
673.3 :t .iITi6o 

Amalysis D-

Weight of s~mple : .1250 

" of _recipitate AgBr - .1185 

Br 
AgBr 

X 
7IT85 

40 . 33 % Bromi ne. 

:By analysis-

26.60 per cent lead 

40 . 20 

32.63 

26 . 60 

L10 . 20 

32. 63 

fl 

II 

..... 
---
--:,--

Bromine 

Cesium 

'1 () 6 0 - .. . ;; - 1. 27 

79 .96 5.026 --
13 2 .• 9 = 2 . ~-6. 

Therefore the fo rmula of this co mpound ws. s shown t o b e 2C sBr PbBr 2 

I . a l so a ttempted to oxid i ze a lead b r omi de solut i on in the pre@
tlr(l.rL Wqs- '1to 

sa.nce of Cesi um bromide but if an~ oxidation i n the so lut i on . 

While this V'vf> rk ha.sbeen ha.nd ica.ped a great d e a l cy i nsufficient 

t i me i t indicates that very interisting work may be done on the double 

ce sium va lt s of lead t ebrabrom i de . 

Respectfully submitted 

·• M. Blaek • 
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