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One of the m o s t  compl i ca t ed  p r o b l e m s  involved  in the ex tens ive  cons t ruc t i on  of s e w e r a g e  pur i f i ca t ion  
p lants  is  that  of p r o c e s s i n g  and uti l izing the r e s i d u e s  s e p a r a t e d  during the ref ining of the effluents.  D r u m  
and bel t  v a c u u m - f i l t e r s  [1] a r e  ma in ly  used fo r  this  job in the Soviet  Union and abroad.  

In the d r u m  f i l t e r s ,  p roduced  on a r e g u l a r  bas i s  acco rd ing  to GOST 5748-68, r e g e n e r a t i o n  of the f i l t r a -  
t ion fabr ic  m a y  be done cont inuous ly  without  switching them off, which is  e spec i a l l y  i m p o r t a n t  fo r  dewate r i ag  
the r e s i d u e s  f r o m  produc t ion  effluent. 

T A B L E  1. E x p e r i m e n t a l  and Ca lcu la ted  Data  for  Vacuum F i l t r a t i on  
of V a r i o u s  Res idues  on Equ ipment  with I m m e r s e d  Funne l s  
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T A B L E  I (cont inued)  
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D e w a t e r i n g  the r e s i d u e s  by v a c u u m  f i l t r a t i o n  was  s t u d i e d  in  l a b o r a t o r y  p o u r i n g  and i m m e r s i o n  funne ls ,  
i m i t a t i n g  the  o p e r a t i o n  of be l t  and d r u m  v a c u u m - f i l t e r s ,  r e s p e c t i v e l y .  

The  t e s t s  w e r e  done with  r e s i d u e s  ob ta ined  a f t e r  r e f i n ing  w a t e r  con ta in ing  c o m p o n e n t s  of kao l in ,  c l a y  
(for  c o m p a r i s o n  with  the  b a s i c  r e s i d u e s ) ,  and c h a m o t t e  in  the p u r e  f o r m  and in r a t i o s  c h a m o t t e - - k a o l i n  1 : 1 
and  1 : 4 ( s l i p s ) .  The  c o n c e n t r a t i o n  of c o m p o n e n t s  in  the  s u s p e n s i o n s  was  10 g / l i t e r .  The  f l o c c u l a n t s  
c o n s i s t e d  of A12(SO4)3 in  a m o u n t s  of 10 and 25 m g / H t e r ,  r e s p e c t i v e l y ,  fo r  the  s u s p e n s i o n  of k a o l i n  and c l ay ,  
and  p o l y a c r y l a m i d e  (PAA) in  a m o u n t s  of 5 m g / l i t e r  fo r  a l l  s u s p e n s i o n s  [2]. A f t e r  i n t r o d u c i n g  the o p t i m u m  
a m o u n t s  of r e a g e n t s  the  s e p a r a t i o n  of the  v a r i o u s  p h a s e s  o c c u r r e d *  ; l i qu id  m e d i u m  was  d r a i n e d  off and the 
r e s i d u e  was d e w a t e r e d  u n d e r  vacuum.  

The  c a l c u l a t e d  s p e c i f i c  r e s i s t a n c e  of the  r e s i d u e  [1] and the p r o d u c t i v i t y  of the  d r u m  f i l t e r s  and a l s o  
the  f a c t o r s  c h a r a c t e r i z i n g  the cake  and f i l t r a t e  a r e  shown in T a b l e  1. A s  a funct ion  of the  type  and r a t i o  of 
c o m p o n e n t s  p r e s e n t  in  the w a t e r  wi th  the  o p t i m u m  b a t c h e s  of r e a g e n t s ,  the  c a l c u l a t e d  p r o d u c t i v i t y  of the  
v a c u u m - f i l t e r  v a r i e s  in  wide  l i m i t s .  

The  h i g h e s t  p r o d u c t i v i t y  of the d r u m  v a c u u m  f i l t e r  i s  a t t a i n e d  by p r o c e s s i n g  the s l i p  t o g e t h e r  with 
a l u m i n u m  su l f a t e  and PAA;  the c h a m o t t e  r e s i d u e  i s  qu i te  we l l  f i l t e r e d  off by adding  only A12(SO4) z to the  wa te r .  

* The  s e t t l i n g  t i m e  of the  c o a g u l a t e d  s t o c k s  was  2 h, f o r  f l o c c u l a t e d  - -  15 min .  

TABLE 2. E x p e r i m e n t a l  and C a l c u l a t i o n  Da ta  far V a c u u m - F i l t r a t i o n  
of V a r i o u s  R e s i d u e s  on E q u i p m e n t  wi th  P o u r i n g  F u n n e l s  
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AI~ (SO4)s" 77,8 31,8 
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TABLE 3. Basic  Cos t -Benef i t  
Indices  for P r o c e s s i n g  the Res idues  

Factor 

D • i l y  vol. of effluent, 

Ann. voL of effluent, 
I~ m ~ 
Ann: amount of slurry 
formed by'complete 
PAurification, tons 
nn. consump, of re- 

agents, tons: 
aluminum sulfate 
PAA 

Ann. cost of reagents, 
103 rubies 
Capital investment, * 
103 rubles 
Annual operating costs, 
103 rubles 
Ann. overheads, 1.03 
rubies 
Ann. overheads per m 3 
of water, rubies 
Arm. savings, I0 s rubles 

Value when pro- 
cessing residues 

without ]with .... 
~ffluent [ floccu- 
floc. ]lation 

2392 ] 2392 

865 ! 865 

6.92 

51,9 

8,65 

51,9 
17,3 

1,19 5,66 

218,0 64,25 

60,6 33,03 

93,37 42,67 
o, 107 0,049 

- -  50,70 

* This  takes  into account the outlay on 
equipment  and i t s  ins ta l la t ion .  

The content  of suspended subs tances  in the f i l t r a te  with a shor t  f i l t ra t ion  t ime  i s  h igher  than with a long 
t ime.  With an i n c r e a s e  in the dura t ion of the f i l t e r  cycle  f rom 2 to 8 min,  the m o i s t u r e  content of the cake i s  
s l ight ly  reduced ,  but the h ighes t  p roduct iv i ty  of the drum v a c u u m - f i l t e r  i s  a t ta ined with a f i l t e r  cyc le  of 2 
min. The durat ion of the drying p r o c e s s  of the r a p i d - f i l t e r  r e s i d u e s  for  chamotte  was 15-16% of the length 
of the f i l t e r  cyc le ,  c o m p a r e d  with 40% for  other  r e s idues .  

These  e x p e r i m e n t s  showed that  using the drum v a c u u m - f i l t e r  p roduces  high p roduc t iv i t i e s  but the 
f i l t r a t e  r e t a in s  l a rge  amounts  of suspended m a t e r i a l ,  which i s  due to the f ea tu res  of the des ign of the f i l t e r s  
and the i r  working condit ions.  

The bel t  v a c u u m - f i l t e r s  typ ica l ly  have d i f ferent  condi t ions and working cyc les ,  contr ibut ing to the 
product ion of a p u r e r  f i l t r a te .  Tes t s  with the pouring funnel were  done with a vacuum of 0.067 MPa to the 
discont inuat ion of the sepa ra t ion  of the f i l t r a t e ,  which y ie lded  the max imum m o i s t u r e  content l eve l s  in the 
cake. The r e s u l t s  of the expe r imen t s  a r e  shown in Table 2. 

The wa te r  content of the cake when f i l t ra t ion  i s  done on bel t  v a c u u m - f i l t e r s  i s  lower  than for  d rums ,  
which i s  due to the s ignif icant  i n c r e a s e  in the dura t ion of the dewater ing p r o c e s s .  

Cake obtained a f te r  dewater ing the r e s i d u e s  on the drum or  bel t  v a c u u m - f i l t e r s  may be de l ive red  by 
dump c a r s  to the raw m a t e r i a l  s to re  for  mixing with the main  or ig ina l  raw m a t e r i a l s .  

The amount  of cake containing kaolin,  f i r ec l ay  and chamot t e  i s  l e s s  than 0.5% of the total  weight of 
m a t e r i a l  f i red  in the r o t a r y  k i lns  in t e r m s  of the or ig ina l  product ,  and does not affect  the quali ty of the 
chamotte .  

Table  3 g ives  the main  cos t -bene f i t  f ac to r s  for  p roces s ing  and uti l izing the r e s idues  s epa ra t ed  in the 
pur i f ica t ion  of effluents.  As the main  ve r s i on  we a re  using the dewater ing  method without p r e l i m i n a r y  f loc-  
culat ion of the effluent,  and for  compa r i son  the method which i n c o r p o r a t e s  PAA in the effluent with subsequent  
dewater ing of the r e s idue  on drum vacuum- f i l t e r s .  

C O N C L U S I O N S  

The p r o c e s s  of f i l te r ing  the r e s i d u e s  fo rmed  in purifying the effluent depends on the composi t ion  of the 
r e s i d u e s  and the method of t r ea tmen t .  
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The highest  product ivi ty  levels  of the drum v a c u u m - f i l t e r s  a re  obtained by t rea t ing  the suspens ions  
together  with a luminum sulfate and po lyacry lamide ;  opt imum values a re  also obtained for  the outputs of bel t -  
vacuum f i l t e r s  for  these res idues .  

The res idues  a f te r  dewatering by vacuum f i l t ra t ion may  be used repea ted ly  in the product ion p rocess .  

1, 
2. 

3. 
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