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ABSTRACT 

Samples of ~-Co,_(OH)3CI and Zns(OH)sCi 2 " H 2 0  have heen prepared and their ther- 
mal decomposition studied in air and N,_ by DTA and TG up to 1000°C. X-Ray diffrac- 
tion ana lys i s  of the thermal treatment products in air at various temperatures from 100 to 
1000OC was also carried out. The results obtained made it possible to estabhsh the steps 
through which the pyrolysis of both compounds proceeds. 

INTRODUCTION 

T h e  h y d r o x y c h l o r i d e s  13-Co2(OH)3C1 a n d  Z n s ( O H ) h C 1 2 - H 2 0 ,  d e s c r i b e d  
earl ier  b y  F e i t k n e c h t  a n d  Oswa ld  [ 1 , 2 ] ,  w e r e  c h a r a c t e r i z e d  us ing  X - r a y  dif -  
h ' ac t ion  by  de  Wol f f  [ 3 ] ,  N o w a c k i  and  S i l v e r m a n  [ 4 ] ,  a n d  A l l m a n  [ 5 ] .  

The  first  s t u d y  o f  t he  t h e r m a l  d e c o m p o s i t i o n  o f  a-Co2(OH)3C1 was  t h a t  o f  
Garc ia  .Mart inez and  Cano  R u i z  [ 6 ] ,  w h o  a t t r i b u t e d  t h e  e n d o t h e r m i c  p e a k  
at 450°C  in t h e  D T A  c u r v e  o f  th is  c o m p o u n d  to  t h e  s i m u l t a n e o u s  loss o f  
w a t e r  and  h y d r o g e n  ch lo r ide .  

T h e  t h e r m a l  s t ab i l i t y  o f  COC12- 6 H 2 0  has  b e e n  e x t e n s i v e l y  s t u d i e d  b y  
L u m m e  and  J u n k k a r i n e n  [ 7 , 8 ] ,  P r iby lov  and  B a r a n o v a  [ 9 ] .  S i m m o n s  a n d  
W e n d l a n d t  [ 1 0 ] ,  and  G r i n d s t a f f  a n d  Foge l  [ 1 1 ] ,  a m o n g  o t h e r s .  T h e  las t  
t h ree  papers  are  c o n c e r n e d  w i t h  t h e  d e h y d r a t i o n  o f  th is  c o m p o u n d ,  w h i c h  
takes  p lace  a t  r e l a t ive ly  low t e m p e r a t u r e s .  

T h e  t h e r m a l  d e c o m p o s i t i o n  o f  CoCI:  • 6 H 2 0  a t  t e m p e r a t u r e s  u p  t o  9 5 0 ° C  
was s t ud i ed  by  TG b y  L u m m e  a n d  J u n k k a r i n e n  [ 7 , 8 ] ,  w h o  f o u n d  t h a t  t h e  
a n h y d r o u s  sal t  is f o r m e d  in air a t  2 0 8 ° C  a n d  d e c o m p o s e s  to  Co304 b e t w e e n  
300 and  738  °C. 

CoCI: + 2 /3  O- -~ 1/3  Co304 + Cl2 

In n i t rogen ,  t he  d e h y d r a t i o n  t a k e s  p l ace  a t  a b o u t  t h e  s a m e  t e m p e r a t u r e ,  b u t  
the  a n h y d r o u s  sal t  d o e s  n o t  d i s soc ia t e  un t i l  500°C.  

CoCI:  -~ Co + C1,_ 

* P r e s e n t  a d d r e s s .  I n s h t u t o  E l h u y a r  d e  Q u f m i e a  I n o r g ~ n i c a ,  F a c u l t a d  d e  C i e n c i a s  Q u f m i -  
cas,  Madr id -3 ,  Spain .  
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Final ly ,  t h e y  r epo r t ed  tha t  b e t w e e n  550 and 921°C,  CoCI,  also subl imes  
wi th  a mass loss of  87.6%. 

Fo r  Zns(OH)sCI:  - H=O, Garc ia  Mar t inez  and  Cano Ru iz  [6] suggested 
zhat the  e n d o t h e r m i c  effects  t h e y  observed  at  170, 240 and  540°C in the  
DTA curve of this c o m p o u n d  were  d u e  to  loss of  wa te r  of  h y d r a t i o n  and  
crys ta l l iza t ion  t oge the r  w i th  h y d r o g e n - c h l o r i d e .  Mata  Arjona,  A y c a r t  
Andr4s.  Gm'cia Mar t inez  and  Cano R u i z  [12]  also suggested t h a t  the  pyro ly-  
sis of  this c o m p o u n d  takes  place accord ing  to the  equa t ion  

ZndOH)~CI :  - H:O -~ 5 ZnO + 2 He1 + 5 H:O 

S imul t aneous ly ,  Srivastava and Secco [13]  es tabl ished by  DTA and TG 
that .  at a hea t ing  ra te  of  20°C ra in - '  in air, the  same c o m p o u n d  d e h y d r a t e s  
in two stages, viz. I 

Zn~(OH).~CI: - H_.O 110:--147:C Zns(OH)sCl._ + H=O 

Zn.~iOH)~CI,_ 1Gv°-266=q 4 ZnO + ZnC1, + H:O 

/ 
d 

! 

/ 
and that ,  above 266 ° C, it con t inues  to  lose weight ,  ini t ial ly at  a s low rate  and  
then.  above 4 0 0 : C .  m o r e  quickly .  This weigh t  loss i's due  to the  vola t i l iza t ion  
of  ZnCl: .  wh ich  is c o m p l e t e  at  350°C.  To a c c o u n t  for  the  d i f f e rence  
be tween  the  ca lcu la ted  and the  observed loss of  weiXgl)t, t hey  suggested 1,hat 
pm'tial hydro lys i s  of  ZnCI:  occur red .  " 

ZnCIz + H20 --* ZnO + 2 HC1 
I 

The e n d o t h e r m i c  peaks observed at 187,  200,  262 and  708°C were  assigned 
to the two d e h y d r a t i o n s  m e n t i o n e d  above  and  to the  mel t ing  and volatiliza- 
t ion of ZnCl=. The  d i f f e ren t  t empera tu re s ,  535 and  708°C.  observed for  the  
comple t e  vapor iza t ion  of  ZnCl:  in the  TG and DTA curves,  respect ively ,  
were a t t r i bu t ed  to d i f f e ren t  e x p e r i m e n t a l  cond i t ions .  

Finally.  H o f f m a n  and  Laude r  [14] ,  t h r o u g h  mass spec t rome t r i c  measure-  
ments ,  c o n f i r m e d  tha t  the d e h y d r a t i o n  of  zinc h y d r o x y c h l o r i d e  p roceeds  
accord ing  to the  equa t ion  

Zn,~OH)~CI: - ZnCI:  + 4 ZnO + 4 H:O 

and that  partial  hydro lys i s  of  ZnCl :  takes  place at  250°C.  

t:XPERI_MENTAL 

The samples  were  p repared  by  the  add i t i on  of  25% of  the  equ iva len t  
a m o u n t  of 1.0 N NaOH to 0.2 ,_M CoC1,-  6 H,_O and ZnCl:  solut ions .  The  
products ,  which  were  dispersed,  were  aged in the  m o t h e r  l iquor  at  70°C for  
three  days witl~ c o n t i n u o u s  shaking.  Af te r  f i l ter ing and  washing  wi th  wa te r  
and e thanol ,  the  samples were  dr ied in vacuo  and .maintained at  90°C to  con-  
~'.ant weight .  

The chlor ide  c o n t e n t  of  each sample  was d e t e r m i n e d  by  Mohr ' s  m e t h o d  
and the coba l t  and zinc by  t i t r a t ion  wi th  E D T A  e m p l o y i n g  m u r e x i d e  and 
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E r i o c h r o m e  Black  T, r e s p e c t i v e l y ,  as i nd i ca to r s .  S a m p l e s  w e r e  also i d e n t i f i e d  
b y  X- ray  p o w d e r  d i f f r a c t i o n  us ing  a c y l i n d r i c a l  c a m e r a  o f  114 .6  m m  d iam-  
e t e r  w i t h  F e K ~  r a d i a t i o n  f o r  ¢~-Co2(OH)3C1 a n d  C u K ~  f o r  t h e  z inc  c o m -  

p o u n d .  
T h e  t h e r m a l  d e c o m p o s i t i o n  o f  t h e  s a m p l e s  was  s t u d i e d  m air and  in a d.v- 

n a m i c  N2 a t m o s p h e r e  b y  D T A  a n d  T G  up  t o  1 0 0 0 ° C  a n d  b y  X- ray  d i f f rac -  
t i o n  ana lys i s  o f  t h e  t h e r m a l  t r e a t m e n t  p r o d u c t s  a t  va r ious  t e m p e r a t u r e s  f r o m  
I00 to I000 °C. 

D T A  curves  w e r e  r e c o r d e d  on  an A m i n c o  t h e r m o a n a l y z e r  4 - 4 4 5 1 A .  A sen- 
s i t iv i ty  o f  5 m V  in. -I f o r  t h e  d i f f e r e n t i a ]  t e m p e r a t u r e  a n d  a h e a t i n g  r a t e  o f  
8°C m i n  -I w e r e  used .  S a m p l e s  o f  a b o u t  50 m g  w e r e  p l aced  in 1 /4  m. long  
a n d  1]6 in. i.d. i n c o n e l  m i c r o c u p s  s u p p l i e d  w i t h  c h r o m e l - - a l u n ] e l  t h e r m o -  
c o u p l e s  a n d  l o c a t e d  in an  i n c o n e l  b lock ,  a - A l u m i n a ,  p r e v i o u s l y  h e a t e d  at 
1 0 0 0  ° C, was  e m p l o y e d  as i n e r t  s u b s t a n c e .  

T G  p lo t s  w e r e  s i m u l t a n e o u s l y  recorded on  a D u P o n t  T h e r m a l  A n a l y z e r  
950 .  T h e  samples ,  o f  a b o u t  1 5 - - 2 0  mg,  w e r e  p l a c e d  in Pt  pans .  T e m p e r a t u r e  
a n d  mass  scales  o f  1 0 0 ° C  in. -~ a n d  4 m g  m.  -l w e r e  u s e d  a t  a h e a t i n g  r a t e  o f  
12°C  m i n  -~. F o r  D T A  a n d  TG,  a c u r r e n t  o f  d r i ed  air or  n i t r o g e n  was  passed 
t h r o u g h  t h e  w h o l e  a s s e m b l y .  

T h e  t h e r m a l  t r e a t m e n t s  w e r e  p e r f o r m e d  up  to  2 0 0 ° C  in a _XIemmert oven  
and ,  f o r  h i g h e r  t e m p e r a t u r e s ,  in a H e r a e u s  KS 120  f u r n a c e  m w h i c h  the  t em-  
p e r a t u r e s  w e r e  d e t e r m i n e d  b y  m e a n s  o f  P t - - P t / R h  t h e r m o c o u p l e  w i t h  an 
e s t i m a t e d  a c c u r a c y  o f  +-10°C. F o r  t he  X- ray  d i f f r a c t i o n  analys is  o f  the  the r -  
ma l  t r e a t m e n t  p r o d u c t s ,  t h e  s a m e  r a d i a t i o n s  and  c a m e r a  as i n d i c a t e d  fo r  t h e  
ini t ia l  c o m p o u n d s  w e r e  e m p l o y e d .  

RESULTS 

T h e  s amp le s  h a d  X- ray  d i f f r a c t i o n  p a t t e r n s  i den t i ca l  to  t h o s e  [3 - -5 ]  o f  
~-Co2(OH)3C1 a n d  Zns(OH)BCI:  • H~_O a n d  c h e m i c a l  analys is  gave t h e  p e r c e n t -  
ages s h o w n  m T a b l e  1. 

Tab les  2 - - 4  p r e s e n t  s o m e  d a t a  f r o m  t h e  t h e r m a l  ana lys i s  o f  t h e  samples .  
All D T A  p e a k s  w e r e  e n d o t h e r m i c  e x c e p t  t h a t  i n d i c a t e d  in Tab le  2. In t h e  
case  o f  Co2(OH)3C1 in n i t r o g e n ,  a s u b s t a n c e  was  o b s e r v e d  on  t h e  q u a r t z  fila- 
m e n t  f r o m  w h i c h  t h e  ~ample  h o l d e r  was  s u s p e n d e d .  

TABLE 1 

Chemical analysis of the samples 
I 

Co Zn Cl 
(~) (~) (~) 

I~-Co2(OH)aCI Calculated 57.7 17.4 
Found 57.6 17.3 

Zns(OH)sCl2 • H202 Calculated 59.3 12.9 
Found 59.2 12.9 
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TABLE 2 

DTA peak temperatures and TG mass losses for Co~_(OH)aCl in air 

Temp. range DTA peak temp. TG mass loss 
(°C) (°C) (%) 

270--450 280,440 9.3 
450--890 460 a 12.1 
925--975 960 5.3 

a Exothermie. 

TABLE 3 

DTA peak temperatures and TG mass losses for Co2(OH)aCl in nitrogen 

Temp. range DTA peaktemp.  TG mass loss 
(°C) (°C) (%) 

300--500 409,465 13.2 
500--1000 720 23.0 

TABLE 4 

DTA peak temperatures and TG mass losses for Zns(OH)sCl2 - H20 in nitrogen 

Temp. range DTA peak temp. TG mass loss 
(°c) (°c) (~) 

110--165 146 3.2 
165--210 202 9.9 
210--300 272 3.2 
300--800 678 19.4 

Mass  losses  an d  i d e n t i f i e d  p h a s e s  a f t e r  d i f f e r e n t  t h e r m a l  t r e a t m e n t s  o f  
Co2(OH)aC1 and  Z n s ( O H ) s C l :  - H : O  ~Lre s h o w n  in T a b l e s  5 and  6. T h e  c o m -  
p o u n d s  M(OH)C1  (M = Co,  Zn)  a p p e a r i n g  in t h e s e  t a b l e s  w e r e  i d e n t i f i e d  
us ing  t h e  X- ray  d i f f r a c t i o n  d a t a  p u b l i s h e d  b y  O s w a l d  and  F e i t k n e c h t  [ 1 5 ] .  
T h e  d e c o m p o s i t i o n  o f  Z n s ( O H ) a C 1 2 - H : O  p r o c e e d s  b y  the  s a m e  s t eps  
i r r e s p e c t i v e  o f  w h e t h e r  i t  is c a r r i ed  o u t  in air o r  n i t r o g e n .  N e v e r t h e l e s s ,  t he  
d a t a  i n c l u d e d  in T a b l e  4 c o r r e s p o n d  t o  t h e  o b s e r v a t i o n s  u n d e r  N2 f low.  

DISCUSSION 

Decomposition of  Co._(OH)aCl 

A c c o r d i n g  t o  t h e  d a t a  c o n t a i n e d  in T a b l e s  2 and  5, t h e  p y r o l y s i s  in air  o f  
/3-Co._(OH)aC1 i n c l u d e s  t h r e e  s t ages  U p  t o  4 5 0 ° C ,  i ts  d e c o m p o s i t i o n  t a k e s  



243  

T A B L E  5 

Mass losses and  iden t i f i ed  phases  a f t e r  va r ious  t h e r m a l  t r e a t m e n t s  o f  Co2(OH).~Ci in air  

T e m p e r a t u r e  T i m e  Mass loss P r o d u c t s  a 
( ° c )  (h) (%) 

100 1 0 .40  H 
100 2 0.4O H 
100 5 1 O9 H 
300  1 5 .90  S + H + I 
300  2 7 .15  S + H + I  
300  5 8 .98  S + H + I  
350 10 -3 5.8fi S + H + I 
4 0 0  10 -3 8 33 S + H + I  
450  10 -3 8 .42  S + H + I 
4 7 0  10 -3 10 .87 S + I 
470  1 19 .43  S 
4 7 0  5 20 .17 S 
600 10 -3 12 .26  S 
600 1 20.38 S 
600 5 20.91 S 
720 10 -3 21 .44 S 
720 1 fi1.60 S 
720 5 21 62 S 
900 I0 -3 23.72 S ÷ C 
900 I 25 .52  S + C 
900 5 25 .52  C + S 

1000  10 -3 24 .99  C + S 
1000 1 25 .36  C + S 
1000  5 25 .36  C + S 

a H = Co2(OH)3CI  , I = C o ( O H ) C I ,  S = C o 3 0 4 ,  C = CoO.  

p l a c e  a c c o r d i n g  t o  t h e  r e a c t i o n s  

C o : ( O H ) 3 C 1  + 1 / 6  O : - *  C o ( O H } C 1  + 1 / 3  C o 3 0 4  + H : O  

C o ( O H ) C 1  + 1 / 1 2  O,_-~ 1 / 6  C o 3 0 4  + 1 / 2  CoCI,_ + 1 / 2  H : O  

t o  w h m h  t h e  t w o  e n d o t h e r m i c  e f f e c t s  r e c o r d e d  in  t h e  D T A  c u r v e  a t  2 8 0  a n d  
4 4 0 ° C  c a n  b e  a t t r i b u t e d .  T h e  o b s e r v e d  m a s s  l o s s ,  9 . 3 % ,  a g r e e s  w i t h  t h e  

c a l c u l a t e d  v a l u e  o f  9 . 3 1 % .  
T h e  e x o t h e r m i c  D T A  p e a k  a t  4 6 0 = C  c o r r e s p o n d s  t o  t h e  r e a c t i o n  

3 CoCI_.  + 2 O2 -~ C o 3 0 ~  + 3 C12 

w h i c h  i m p l i e s  a m a s s  l o s s  o f  1 2 . 2 4 % ,  e q u a l  t o  t h a t  o b s e r v e d  b e t w e e n  4 5 0  

a n d  8 9 0  ° C .  
T h e  l a s t  D T A  p e a k ,  a p p e a r i n g  a t  9 6 0  ° C ,  h a s  t o  b e  a s s i g n e d  t o  t h e  c o n v e r -  

s i o n  o f  t h e  s p i n e l  C o 3 0 4  i n t o  t h e  f a c e - c e n t e r e d  c u b i c  o x i d e  C o O ,  v iz .  

2 C o 3 0 4  ~ 6 CoO + 0:~ 

On the other hand, in the thermal decomposition of the same compound, 
Co2(OH)3CI, in nitrogen, two steps can be distinguished as Table 3 shows. 
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T A B L E  6 

Mass  l o s s e s  a n d  i d e n t i f i e d  p h a s e s  a f t er  v a r i o u s  t h e r m a l  t r e a t m e n t s  o f  Z n s ( O H ) a C 1 2  • H 2 0  
in air 

T e m p e r a t u r e  T i m e  Mass  l o s s  P r o d u c t s  a 
( ° C )  ( h )  ( % )  

1-10 2 8 . 6 2  I I  + O + I 
1 4 0  6 9 . 4 5  I I  + O + I 
1 4 0  2 4  9 . 5 0  I I  + O + I 
1 7 5  2 1 0 . 2 5  I I  + 0 + I 
1 7 5  6 1 0 . 5 6  I I  + 0 + I 
1 7 5  2 4  1 1 . 1 9  0 + I I  + I 
1 9 0  2 1 1 . 8 8  O + I 
1 9 0  6 1 2 . 7 1  0 + I 
1 9 0  2 4  1 3 . 8 5  0 + I + I I  
2 1 5  2 1 2 . 6 0  O + I 
2 1 5  6 1 2 . 9 1  O + I 
2 1 5  2-I 1 3  7 5  0 + I + I I  
2 3 5  2 1 2 . 4 3  O + I 
2 3 5  6 1 3 . 2 5  0 + I 
2 3 5  2 4  1 4 . 8 0  O + I 
2 S 0  2 1 3 . 3 6  O + I 
2 8 0  6 1 3 . 9 1  O + I 
2 8 0  2 4  1 6 . 4 9  O + I 
6 5 0  2 3 4 . 2 9  O 
6 5 0  6 3 4 . 2 9  0 
9 0 0  1 0  -3 3 4 . 2 9  0 

1 0 0 0  1 0  -3 3 4 . 2 9  0 

a I = Z n ( O H ) C I ,  I I  = Z n s ( O H ) s C 1 2 .  O = Z n O .  

The two endothermic  e f fects  at 409  and 4 6 5 ° C  and the mass loss o f  13.2% 
are due to the reactions 

Co:(OH)3C1 -- Co(OH)C1 + CoO + H~O 

2 Co(OH)C1 -- CoO + CoCI: + H20 

which  mlply  a total  calculated loss of  mass o f  13.23%. 
At  temperatures  higher than 500°C,  COC12 sublimes.  One endothermic  

needle-shaped peak at 7 2 0 ° C  corresponds to the  mel t ing  o f  this salt. 
The  measured mass loss, 23.07r, was lower than the calculated value o f  

3 1 . 7 7 ~ .  There are two possible  reasons for this di f ference.  First, the  fact  
that  the boi l ing po int  of  CoC12 was no t  reached because TG was performed 
only  up to 1000°C;  and, secondly ,  the  observation that  COC12 vapors 
condensed  on the  quartz f i lament  from which  the  thermobalance  sample  
holder was suspended.  

It should  be m e n t i o n e d  here that  the assumpt ion  o f  L u m m e  and Junk- 
karinen [8]  that COC12 dissociates into metal l ic  cobal t  and chlorine  seems 
rather ~ n l i k e l y  since the residue o f  TG and D T A  is always CoO. On the other  
hand, they  observed a mass loss o f  78.6% o f  COC12. This  would  correspond 
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to  a loss of  28.3% for  Co=(OH)~CI, a b o u t  the  same as we iobse rved  in this  
t empera t t t r e  range.  

P y r o l y s i s  o f  Z n s ( O H ) s C I :  • H : O  

The  da t a  of  Tables  4 and  5 m a k e  it possible to  d is t inguish  the  fo l lowing  
changes  in the  t he rma l  d e c o m p o s i t i o n  of  Zns(OH)sCl,_ • H=O. 

Ma~s loss (%) 

Obs Calc. 

Zns(OH)aC12 • H20 11°-165"c Zns(OH)aC12 + H 2 0  3.2 3.26 

Zns(OH)sC12 1~s--21°°c 2 Zn(OH)  CI + 3 ZnO + 3 H .O  9.9 i 9 .78 

2 Zn(OH)  C1 2 1 ° - a ° ° ° c  ZnO + ZnC12 + H20 3.2 3.26 

3 0 0 - - 8 0 0  ° C 
ZnC12(1) , ZnCl.(g)  19.4  24.71 

These  changes  imply  a to ta l  inass loss of  35.7% (observed) and 41 .01~  
(calculated}.  

The  d i f f e rence  b e t w e e n  the  observed and ca lcu la ted  losses for  the  vapori- 
za t ion  of  ZnC12 is due  to the  hydro lys i s  of  some of  the  ZnC12. 

",C12 + 2 H20 -* ZnO + 2 HCI 

In this way ,  on ly  a f rac t ion  of  the  ZnCI2 w o u l d  be lost t h rough  vapor iza t ion ,  
i.e. the  f rac t ion  which  did  n o t  unde rgo  hydrolys is .  The  da ta  for  650,  900 
and 1000°C shown  m Table  6 suppor t  this assumpt ion .  

Acco rd ing  to  Srivastava and  Secco [13] ,  the  peak apl)earmg at abou t  
200°C is due  to  the r eac t ion  

Zns(OH)sCl,_ -+ 4 ZnO + ZnCl2 + 4 H20 

and the  nex t  one ,  wh ich  t h e y  observed at 262 ° C, co r responds  to the  mel t ing  
o f  ZnCla. However ,  t h e y  did n o t  carry  o u t  the  iden t i f i ca t ion  of  the  the rma l  
t r e a t m e n t  p r o d u c t s  and the re fo re  missed the  presence  of  Zn(OH)CI.  This 
c o m p o u n d  has been  r epea t ed ly  f o u n d  by us as ind ica ted  in Table  6. 

On the  o t h e r  hand ,  we  were  no t  able to resolve the  peak  appear ing  at  
272°C for  the  d e c o m p o s i t i o n  reac t ion  of  Zn(OH)CI and  tha t  for  the  mel t ing  
of  ZnCI: ,  wh ich  is 275°C [16] .  I t  m a y  be tha t  ZnCl,_, wh ich  can dlssolve 
ZnO thus  lower ing  its mel t ing  poin t ,  mel ts  at  the same t e m p e r a t u r e  as tha t  at  
which  t he r m a l  d e c o m p o s i t i o n  of  Zn(OH)CI  takes  place. Much clearer  is the  
peak at  678°C,  wh ich  co r responds  to the  bol l ing po in t  o f  ZnCI2. 

Final ly ,  one  c o m m e n t  a b o u t  some da t a  in Table  6. A m o n g  the  p r o d u c t s  of  
24 h t r e a t m e n t s  at 190 and 215°C,  the  initial c o m p o u n d ,  Zns(OH),~CI~_, was 
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i d e n t i f i e d .  O n  the  o t h e r  h a n d ,  th i s  c o m p o u n d  d id  n o t  appear  w h e n  it  w a s  
h e a t e d  for  t w o  or SLx h o u r s .  

T h i s  last  o b s e r v a t i o n  can  be  re lated  t o  t h a t  o f  H o f f m a n  and  L a u d e r  [ 1 4 ]  
w h o  w e r e  n o t  able  t o  e x p l a i n  w h y  o n e  s a m p l e  o f  Z n ( O H ) C 1  a c c o m p a n i e d  
w i t h  traces  o f  ZnCI2 gave an X-ray  d i f f r a c t i o n  p a t t e r n  i d e n t i c a l  t o  t h a t  o f  
Zns(OH},~Ch w h e n  irradiated for  12  11 in a L i n d e m a n  t u b e  o p e n  to  t h e  air. 

B o t h  o b s e r v a t i o n s  c o u l d  be  e x p l a i n e d  b y  t h e  fac t  t h a t  Z n ( O H ) C 1  is, l ike  
ZnCI: ,  h y g r o s c o p i c  [ 1 5 ] :  its p r o l o n g e d  e x p o s u r e  to  m o i s t  air w o u l d  lead to  
its h y d r o l y s i s  a c c o r d i n g  to  t h e  r e a c t i o n  

5 Zn(OH)C1  + 3 H~_O-~ Zns(OH},~CI_~ + 3 HCI 
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