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Cupr ic  su l f a t e  m o n o h y d r a t e  was  p r e p a r e d  b y  h e a t i n g  
M e r c k  r e a g e n t  g r a d e  C u S O a . 5  H~O to  120 °C for  3 hr .  
T h e  c o m p a n y ' s  ana lys i s  of  t h e  i m p u r i t i e s  p r e s e n t  in t h e  
m o r e  h y d r a t e d  m a t e r i a l  is as fo l lows:  I n s o l u b l e  0 .005%,  
ch lo r ide  (C1) 0 .0005%,  n i t r o g e n  (N) 0 .004%,  n i cke l  
0 .002%,  i ron  0 .005%,  a lkal ies  a n d  e a r t h s  0 .1%.  

Z inc  su l f a t e  m o n o h y d r a t e  was  p r e p a r e d  b y  h e a t i n g  
Merck  r e a g e n t  g r a d e  ZnSO~.  7 H 2 0  to  120 °C for  one  hr .  
T h e  c o m p a n y ' s  ana lys i s  is as fo l lows:  I n s o l u b l e  0 .005%,  
C1 0 .0003%,  n i t r a t e  (NO~) 0 .001%,  i ron  0 .0001%,  m a n -  
ganese  0 .0003%,  a m m o n i a  (NH~) 0 .002%,  a lkal ies  a n d  
e a r t h s  0 .1%.  

I n  b o t h  cases  t h e  w e i g h t  loss a f t e r  h e a t i n g  a g r e e d  w i t h  
t he  e x p e c t e d  va lues .  

T h e  X - r a y  p o w d e r  d i f f r ac t i on  p a t t e r n s  of t h e  f ine ly  
g r o u n d  m o n o h y d r a t e s  a t  25 °C were  o b t a i n e d  in a 
Ph i l ip s  h i g h - a n g l e  r e c o r d i n g  d i f f r a c t o m e t e r ,  u s ing  f i l t e red  
Co K ~  r a d i a t i o n  (~ t=1 .7902 /k ) .  T h e  i n s t r u m e n t  was  
c a l i b r a t e d  a g a i n s t  h i g h - p u r i t y  si l icon. 

T h e  a s s i g n m e n t  of t h e  peaks  was  m a d e  b y  us ing  t he  
axia l  r a t ios  of n a t u r a l  s z o m o l n o k i t e ,  w h i c h  is m o n o c l i n i c  
p r i s m a t i c  ( D a n a  & D a n a ,  1951). All  t h e  o b s e r v e d  diffrac-  
t i on  p e a k s  cou ld  be  sa t i s f ac to r i ly  i n d e x e d  as be ing  due  
to a m o n o c l i n i c  l a t t i ce  w i t h  t h e  fo l lowing  uni t -ce l l  d i m e n -  
sions,  o b t a i n e d  b y  l ea s t - squa re s :  

CuSOa. H~O ZnS0a.  HeO 
a 0 -- 7.635_+0-010 ~ 7.566_+0.008/k 
b 0 = 7.426+0.010 7-586_+ 0.008 
c o ---- 7-176-+0.010 6.954_+0-008 
fl = 116 ° 9"_+2" 115 ° 56' 

a:b:c = 1.028:1:0-9664 0.9974:1:0.9167 

Tab l e  1. Powder data for C u S O 4 . H 9 0  and Z n S O 4 . H e O  
CuSO~. tt~O 

hkl do de 100 I]I o 
011 4-860 A 4"866 A 30 
I l l  4"793 4-791 40 
l l l  3"458 3"461 25 
200 3"430 3"427 100 
211 3"375 3"381 80 
202 3"136 3"136 75 
122 2.582 2.580 20 
220 2-517 2-518 18 
022 2-431 2.433 15 
113 2.259 2.256 25 
213 2.231 2.234 15 
131 2.094 2-092 5 
013 2.066 2.063 8 
320 1.943 1.946 2 
311 1.846 1.845 2 
411 1.817 1.817 7 

204,140 1-793 1.793,1.792 5 
133,400 1-712 1.711,1.713 5 

233 1-702 1.701 5 
422 1.689 1-690 7 
033 1.619 1.622 5 

333, 24~ 1-596 1.597, 1.597 15 
404 1"568 1"568 6 
324 1-562 1.561 6 

142,431 1"492 1-494, 1.494 2 
511 1"451 1-451 5 

hkl 
011 
11i 
020 

T a b l e  1 (cont.) 

ZnSO 4 . H~O 

do dc 1 O0 I]I o 
4.824 A 4-825 A 40 
4.772 4.768 53 
3-799 3.793 15 

200,111 3.410 3.402,3.428 100 

211 3-356 3-366 23 
120 3.313 3-313 27 
202 3-063 3.065 45 
122 2.561 2-563 15 
220 2.525 2-532 38 
211 2.420 2.422 3 
022 2-411 2-413 4 

222,311 2.386 2-384,2-386 3 
031 2.343 2.344 10 
131 2.334 2.337 5 
113 2.193 2.196 15 
213 2-182 2-179 3 
131 2.111 2-112 10 
231 2.098 2.098 6 

122 2.060 2.065 8 
313 1-972 1.973 ]2 
402 1-879 1.878 4 
231 1.899 1.898 3 

422 1.678 1.682 10 
240 1.657 1-657 6 
042 1.621 1.622 7 
333 1.589 1-589 5 

324,404 1.529 1-531,1-532 2 

142 1.502 1.502 5 
213 1.478 1-479 4 

051, 151 1.473 1.474,1.473 2 
340 1-454 1.455 4 
151 1.412 1-411 3 

244,524,431 1.281 1-281,1-281,1.280 5 

440/ . .262_1.266( 1 262 1-264,1"263j4 broad 
j15~, 14~, 1265, 1283, 1.266~ 
[253, 060, 313 ~ 

T h e  o b s e r v e d  a n d  c a l c u l a t e d  d -spac ings ,  ind ices  a n d  
r e l a t ive  in t ens i t i e s  a re  l i s ted  in Tab l e  1. T h e  obvioLm 
se lec t ion  ru les  a re :  

hkl : k + 1 even .  
hOl: all even .  

T h e  s y s t e m a t i c  absences  /hk~ ~b~ent  if k t $  i~ odd; 
hOl a b s e n t  if e i t h e r  h or  1 is odd)  i n d i c a t e  t h e  space  g r o u p  
C~h-A2/a or CJ-Aa. H o w e v e r ,  s ince  k ieser i te ,  w h i c h  is 
p r o b a b l y  i so s t ruc tu r a l ,  be longs  to  t h e  space  g r o u p  A2/a,  
t h i s  is Mso t a k e n  to  be  t h e  space  g r o u p  in t h e  p r e s e n t  
case.  

T h e  u n i t  cells each  c o n t a i n  fou r  f o r m u l a  we igh t s .  Th i s  
l eads  to  a d e n s i t y  a t  25 °C of 3.231 g .cm.  -a for  CuSO4.H. ,O 
a n d  of 3.321 g . cm.  -a for  Z n S O a . H 2 0 .  
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