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Flocculant t e s t i n g  should be i n i t i a t e d  f o r  
economic o r  performance reasons. When t h e  
decis ion has been made t o  t e s t ,  the  l a b o r a t o r y  can 
provide valuable  information concerning t h e  
var ious  products under considerat ion.  Proper ly  
conducted laboratory t e s t s  can determine: 

1. I f  two f l o c c u l a n t s  a r e  needed t o  achieve 
c l a r i t y  o r  dens i ty .  

2. Ease of mixing. 

3. How quickly t h e  mate r ia l  goes i n t o  
so lu t ion .  

4. S t a b i l i t y  of prepared f  l o c c u l a n t  
so lu t ion .  

5. S t a b i l i t y  of t h e  f l o c  formed. 

6 .  Amount of mixing required f o r  proper  
f l o e  formation. 

7 .  Optimum f loccu lan t  concentrat ion.  

8. Optimum pulp dens i ty .  

9 .  Approximate l o c a t i o n  of t h e  p o i n t  of 
addi t ion.  

Flocculant  t e s t i n g  should be i n i t i a t e d  f o r  
economic o r  performance reasons. Also, t h e  
product c u r r e n t l y  i n  use  could become unavai l -  
ab le ,  o r e  may change, o r  p l a n t  condi t ions  may 
n e c e s s i t a t e  a  new f loccu lan t .  

A more p ress ing  reason f o r  t e s t i n g  is t o  
improve f l o c c u l a n t  performance. I n  a  CCD 
c i r c u i t ,  a  s m a l l  decrease i n  so lub le  l o s s  o r  an  
i n c r e a s e  i n  t h e  underflow dens i ty  can genera te  a  
l a r g e  economic ga in .  I n  concentrate  thickening.  
e l imina t ing  l o s s  of s o l i d s  i n  t h e  overflow can 
be very rewarding. 

I f  t h e  amount of f l o c c u l a n t  used is s m a l l ,  
and t h e  performance adequate, t h e r e  may be 
i n s u f f i c i e n t  economic j u s t i f i c a t i o n  f o r  a  
d e t a i l e d  f l o c c u l a n t  study. However, occas iona l  
s e t t l i n g  t e s t s  wi th  d i f f e r e n t  products  should 
not  be  excluded. 

When l a r g e  amounts of f l o c c u l a n t  a r e  being 
used, economic advantages become g r e a t e r  and 
f l o c c u l a n t  t e s t i n g  should be more f requen t  and 
d e t a i l e d .  

Permi t t ing  f l o c c u l a n t  r e p r e s e n t a t i v e s  t o  t e s t  
t h e i r  products  i n  t h e  p l a n t  l a b o r a t o r y  i s  an 
easy way t o  achieve required t e s t i n g .  A w r i t t e n  
r e p o r t  should be requested, and f i l e d  f o r  f u t u r e  
reference.  

10. Sing le  o r  mul t ip le  add i t ion  p o i n t s .  
FLOCCULANT TYPES 

When a  f loccu lan t  shows promise i n  t h e  
laboratory, a  p l a n t  t e s t  should be scheduled. 
During the  p l a n t  trial, arrange f o r  normal 
condi t ions  and s t a r t  t e s t i n g  with  a  crew t h a t  i s  
most femi l ia r  wi th  t h e  u n i t  operat ion where t h e  
f loccu lan t  w i l l  be  applied. 

A l o o s e  c l a s s i f i c a t i o n  d i s t i n g u i s h e s  f loccu-  
l a n t s  from coagulants .  F loccu lan t s  a r e  gener- 
a l l y  n a t u r a l  o r  s y n t h e t i c  polymers a v a i l a b l e  a s  
emulsions. g e l s ,  s o l u t i o n s  and dry powders. 
Most coagulants  a r e  inorganic  chemicals such a s  
lime, alum, f e r r i c  ch lor ide ,  c l a y  and s i m i l a r  
chemicals u t i l i z e d  t o  c r e a t e  s p e c i a l  condi t ions .  
Coagulants a r e  normally used i n  conjunct ion wi th  
f l o c c u l a n t  s. 

Emulsions a r e  suspensions of a  f l o c c u l a n t  i n  
mineral  s p i r i t s ,  w i t h  d i s p e r s a n t s  and a d d i t i v e s .  
Emulsions tend t o  s e t t l e  out and r e q u i r e  
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a g i t a t i o n  p r i o r  t o  mixing w i t h  w a t e r  f o r  p l a n t  
u se .  

Ge l s  a r e  i n  l o g  form and r e q u i r e  s p e c i a l  
equipment f o r  mixing. Gel l o g s  a r e  s imple  t o  
h a n d l e  and do n o t  cause  problems w i t h  s p i l l s  o r  
d u s t .  

The s o l u t i o n s  a r e  g e n e r a l l y  c a t i o n i c ,  and may 
b e  p o l y a c r y l i c  a c i d s ,  o r  polyamines.  These 
m a t e r i a l s  may b e  used w i t h o u t  p r i o r  d i l u t i o n  and 
r e q u i r e  no hydra t ion .  

Dry polymers a r e  g e n e r a l l y  comple te ly  a c t i v e  
m a t e r i a l  w i t h  no a d d i t i v e s  t h a t  could  i n t e r f e r e  i n  
o t h e r  p l a n t  u n i t  o p e r a t i o n s .  

Automated mixing systems t h a t  m i x  t h e  r e q u i r e d  
c o n c e n t r a t i o n  on demand from a  dep th  gauge i n  t h e  
h o l d i n g  t ank  a r e  now a v a i l a b l e  f o r  d r y  polymers. 
g e l s  and emulsions.  Automated systems can  reduce  
t h e  amount of  o p e r a t o r  a t t e n t i o n  r e q u i r e d  and h e l p  
i n s u r e  a  c o n s t a n t  c o n c e n t r a t i o n .  I f  f l o c c u l a n t  
r equ i r emen t s  a r e  l a r g e ,  u s e  of such  equipment i s  
recommended. 

F l o c c u l a n t s  r e a c t  i n d i v i d u a l l y  t o  each  o r e  and 
e a c h  p rocess .  Howwer. a  g e n e r a l  group o f  cu rves  
c a n  b e  drawn a s  shown i n  F i g u r e  1. 

FIGURE I. 

SETTLING CURVES 

1 I T Y P I C A L  DRY F L O C C U L A N T  

INCREASING F L O C C U L A N T  A 

Curve A i s  t y p i c a l  of  a  d r y  f l o c c u l a n t  and 
seems t o  b e  t h e  most normal. I t  i n d i c a t e s  t h a t  
s e t t l i n g  may c o n t i n u e  a t  a  reduced r a t e  beyond 
p l a n t  r equ i r emen t s  o r  economic l i m i t a t i o n s .  I n  
some c a s e s ,  s e t t l i n g  r a t e  may d e c r e a s e  because  of 
s e v e r e  o v e r - f l o c c u l a t i o n  (Curve C) . 

L e s s  t y p i c a l l y ,  a  " p l a t e a u w  e f f e c t  i s  reached 
a s  shown i n  Curve B. Emulsion t y p e  f l o c c u l a n t s  
t e n d  t o  r each  a  maximum s e t t l i n g  r a t e  and then 
"p la t eau" .  I n c r e a s i n g  t h e  amount of f l o c c u l a n t  

w i l l  n o t  i n c r e a s e  t h e  s e t t l i n g  r a t e .  

A v a r i a t i o n  i s  t h e  "peak" e f f e c t  a s  shown i n  
Curve D. L i t t l e  o r  no f l o c c u l a t i o n  occurs  u n t i l  
t h e  optimum f l o c c u l a n t  q u a n t i t y  i s  added. A 
s m a l l  amount of a d d i t i o n a l  f l o c c u l a n t  w i l l  
r e s u l t  i n  wer f l o c c u l a t i o n  w i t h  a  rapid  d e c l i n e  
i n  t h e  s e t t l i n g  r a t e .  This g e n e r a l l y  occurs 
over  a  v e r y  narrow range. 

F o r  maximum e f fec t iveness .  a  f l o c c u l a n t  
should  s a t i s f y  p l a n t  requirements nea r  Po in t  2.  
T h i s  g i v e s  s u f f i c i e n t  a d d i t i o n a l  i n c r e a s e  i n  t h e  
s e t t l i n g  r a t e  t o  accommodate unusual  p l a n t  
c o n d i t i o n s .  i.e.. a  sudden change of o r e  o r  
unusua l  f low r a t e s .  

I f  p l a n t  requi rements  f a l l  n e a r  po in t  X, more 
c a r e  must b e  used i n  f l o c c u l a n t  s e l e c t i o n .  I n  
t h i s  case .  emulsion types  a r e  gene ra l ly  unsa t i s -  
f a c t o r y  because  no emergency margin i s  a v a i l -  
a b l e .  

The uncommon "peak" e f f e c t  c a n  work on ly  
under  t h e  most i n t e n s e  c o n t r o l .  At t imes,  w e n  
automated c o n t r o l s  f a i l  because of over correc-  
t i o n .  

FLOCCULANT TESTING 

When a  new p l a n t  i s  b u i l t ,  f l o c c u l a n t  t e s t i n g  
must s t a r t  w i t h o u t  a  comparative base.  There 
a r e  f a r  t o o  many f l o c c u l a n t s  a v a i l a b l e  t o  run  
s e t t l i n g  tests f o r  a l l  of them. Choose one 
s u p p l i e r  and test a  range of f l o c c u l a n t s  from 
non i o n i c  t o  h igh  a n i o n i c  w i t h  b o t h  s y n t h e t i c  
and n a t u r a l  polymers. Th i s  c a n  b e  done i n  smal l  
beake r s ,  adding a  s e t  amount of each f l o c c u l a n t  
and de te rmin ing  which  product  c r e a t e s  a  f l o c .  
T h i s  should  e l i m i n a t e  a l l  b u t  two o r  three .  and 
s e t t l i n g  tests can then  b e  run.  

Genera l  T e s t  Procedures  

F l o c c u l a n t s  should  b e  mixed a t  a  one-tenth 
p e r c e n t  s o l u t i o n  (0.10%) f o r  s e t t l i n g  tests. 
Ease of mixing and any s p e c i a l  cond i t ions  should 
b e  observed and noted .  I f  t h e  product  r e q u i r e s  
s p e c i a l  equipment, c o s t  of t h i s  equipment must 
b e  cons ide red  i n  t h e  f i n a l  choice .  

The complete series of tests should be  
conducted  on t h e  same pulp  sample. The sample 
shou ld  have  about  f i f t e e n  p e r c e n t  (15.0%) 
s o l i d s .  A h i g h e r  pe rcen t  s o l i d s  may n o t  s e t t l e  
r e a d i l y  i n  t h e  c y l i n d e r s  and c a n  obscure t h e  
r e a d i n g s .  Pulp should b e  v i g o r o u s l y  and 
c o n t i n u o u s l y  a g i t a t e d  dur ing  t r a n s f e r  from t h e  
b u l k  sample t o  t h e  c y l i n d e r s  t o  i n s u r e  homo- 
g e n e i t y .  

Mixing of t h e  f l o c c u l a n t  and pulp is  c r i t i c a l  
and must b e  n e a r l y  i d e n t i c a l  f o r  each s e r i e s  of 
tests. A r a c k  ho ld ing  up t o  f o u r  c y l i n d e r s  is  
e a s i l y  c o n s t r u c t e d  which a l lows  i d e n t i c a l  mixing 
f o r  e a c h  c y l i n d e r  by inve r s ion .  One l i t e r  
c y l i n d e r s  a r e  g e n e r a l l y  used and a l l  c y l i n d e r s  
shou ld  b e  t h e  same diameter .  R e s u l t s  from one 
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rack should not be d i r ec t l y  compared t o  da ta  from 
another rack. Mixing may vary s l i g h t l y  and can 
obscure resu l t s .  

Since mixing is  never perfect ,  samples should 
be added t o  cylinders i n  small increments. For 
example, i f  600 m i l l i l i t e r s  of pulp w i l l  be used 
i n  each t e s t  cylinder and four  cyl inders  w i l l  be 
f i l l e d ,  the  following procedure i s  recommended. 

Add 150 m l  t o  each cy l inder  s t a r t i n g  wi th  
cylinder number one. Again add 150 m l  t o  each 
cylinder,  but s t a r t  with cy l inder  number two and 
end with number one. Continue t h i s  progression, 
s t a r t i ng  with cylinder th ree  and then four,  u n t i l  
a l l  600 m l  have been added. Transfer from the  
bulk sample t o  cyl inders  should be performed 
rapidly t o  prevent coarser  s o l i d s  from s e t t l i n g  
and remaining i n  the dipper. 

Determine mixing and addi t ion  methods f i r s t .  
A l l  subsequent t e s t s  - f locculan t  concentration. 
pulp density, nplateaun o r  "peakw e f f ec t s ,  and 
combined f locculants  should be conducted using the  
determined mixing and addi t ion  procedures. 

Specific Test Procedures 

Consistent t e s t  procedures a r e  c r i t i c a l .  The 
following procedures should be c lose ly  adhered t o  
insure va l id  r e su l t s ,  however, va r i a t i ons  can be 
allowed fo r  unique plant  conditions. 

Mixing. With four  cy l inders  i n  t he  rack, t he  same 
amount of pulp i s  added t o  each. An amount of 
flocculant necessary f o r  f loccula t ion  i s  added t o  
the  f i r s t  cyl inder  and t h e  rack inverted t h r ee  
times. The same amount of f locculan t  i s  then 
added t o  the  second cyl inder  and t he  rack i s  again 
inverted three times. The same procedure i s  
followed with t he  t h i rd  and four th  cy l inders  and 
a l l  a re  allowed t o  s e t t l e .  

The f i r s t  cyl inder  with f locculan t  w i l l  have 
been inverted twelve times, the  second nine, t he  
t h i rd  s ix,  and t he  fourth t h r ee  times. S e t t l i n g  
r a t e  of the four  cyl inders  should then be obser- 
ved. The bes t  s e t t l i n g  r a t e  w i l l  i nd i ca t e  t he  
amount of mixing required f o r  t e s t s  which w i l l  
follow. 

Se t t l ing  r a t e  w i l l  i nd i ca t e  optimum poin t  of 
addi t ion i n  the  plant .  I f  t he  f i r s t  cy l inder  
s e t t l ed  f a s t e s t ,  then an addi t ion  po in t  i n  t h e  
launder, perhaps with baff l e s s  i s  indicated.  I f  
the  l a s t  cyl inder  ( l e a s t  mixed) s e t t l e d  t he  
f a s t e s t ,  addi t ion t o  the cen te r  wel l  should be 
used. 

Single Versus Multiple Point  Addition. Af te r  
required mixing is determined, conduct a  t e s t  
using two cyl inders  i n  t he  four  cy l inder  rack t o  
decide whether s i ng l e  o r  mul t ip le  po in t  addi t ion  
is  required. 

One t h i rd  of t he  required f locculan t  should be 
added t o  the f i r s t  cyl inder  and a l l  the  required 
flocculant t o  t he  second cy l inder .  The two 
cyl inders  should be inverted one t h i r d  of t he  

required inversions determined by t he  mixing 
t e s t .  The second t h i r d  should be added and the  
cy l inders  again inver ted  one t h i r d  t he  required 
number. F ina l ly ,  t he  remaining one t h i r d  should 
be added and t he  inversions completed. 

Both cy l inders  w i l l  have received t he  
required inversions,  but t he  f i r s t  w i l l  have had 
the f locculan t  added i n  increments and t he  
second i n  a  s i n g l e  dose. The s e t t l i n g  r a t e  
should be observed t o  determine which method of 
addi t ion w i l l  be most e f f i c i e n t .  

Ef fec t ive  Flocculant Range. Tests  should be run 
from a "s ta rva t ion  leve l"  t o  gross  over-flocc- - 

u la t i on  t o  determine e f f e c t i v e  f locculant  range. 
These t e s t s  a r e  run i n  the  four  cy l inders  adding 
j u s t  enough f locculan t  t o  see  f l o c  formation i n  
the f i r s t  cyl inder ,  the  co r r ec t  amount i n  t he  
second cyl inder ,  s l i g h t l y  over t he  proper dose 
i n  the  th i rd ,  and double the  required amount i n  
t he  fourth.  

This t e s t  w i l l  make "plateau" o r  "peak" 
e f f e c t s  r ead i l y  apparent.  A f locculan t  should 
be re jec ted  i f  e i t h e r  of these e f f e c t s  occur 
near the  p lan t  requirements. 

Flocculant Concentration. It i s  of ten  more 
e f f e c t i v e  t o  add f locculan t  a t  a  lower concen- 
t r a t i o n  i f  the  p l a n t  so lu t i on  balance permits.  
A lower concentrat ion hydrates more completely 
and i n  l e s s  time. A s e r i e s  of t e s t s  using 
d i f f e r e n t  concentrat ions,  but  t he  same pounds 
per  ton of so l i d s ,  can be run i n  the four  
cyl inders .  Again, t h e  be s t  concentrat ion is  
r ead i ly  evident i n  t he  s e t t l i n g  ra te .  I f  t he  
so lu t ion  balance does not permit lower floccu- 
l a n t  concentration, t he  thickener  werf low can 
be u t i l i z e d  t o  d i l u t e  t he  f locculan t  p r i o r  t o  
contact ing the  pulp. 

Pulp Density. The proper percent s o l i d s  i n  t h e  
thickener  feed can be determined i n  t h e  same 
manner. I n  one of t h r ee  cy l inders ,  pulp should 
be added a t  t h e  normal densi ty .  I n  t he  second. 
pulp should be d i l u t e d  using an appropriate  
p lan t  so lu t ion .  I n  t h e  t h i r d  cyl inder ,  t h e  
amount of s o l i d s  should be increased. The t h r e e  
cy l inders  should be f loccula ted  using t h e  
predetermined mixing and addi t ion  procedure 
while keeping a  cons tan t  pounds of f locculan t  
per ton of dry so l i d s .  

I f  r e s u l t s  i n d i c a t e  t h a t  d i l u t i on  of t h e  
thickener  feed is des i rab le ,  thickener overflow 
can be added t o  t h e  launder  p r i o r  t o  f l occu l an t  
addi t ion  wi th  no change i n  t he  p lan t  s o l u t i o n  
balance. I n  t he  r a r e  case  when a  higher pulp i s  
indicated,  o ther  changes i n  t he  p lan t  may be 
required. A s  high a s  twenty f i v e  percent 
(25.0%) reduct ion i n  t he  required f locculan t  may 
be achieved by choosing t h e  proper. feed dens i ty .  

Combined Flocculants .  A combination of f loccu-  
l a n t s  may be required i f  no s i n g l e  f locculan t  
gives t he  required supernatant  c l a r i t y  o r  t he  
des i red  underflow dens i ty .  These combinations 
may e n t a i l  t h e  use  of guar, followed by a  polya- 
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crylamide,  o r  t h e  use  of a  c a t i o n i c  f loccu lan t .  
followed by a  polyacrylamide.  

Use of two s e p a r a t e  f l o c c u l a n t s  u s u a l l y  
r e q u i r e s  two mixing and a d d i t i o n  systems, b u t  the  
same e f f e c t  can o f t e n  be  reached by mixing t h e  two 
f l o c c u l a n t s .  Howwer, a  c a t i o n i c  and a n i o n i c  
f l o c c u l a n t  cannot b e  mixed. A p r e c i p i t a t e  w i l l  b e  
formed and t h e  e f f e c t i v e n e s s  of one o r  b o t h  i s  
des t royed.  

E f f e c t s  of t h e  two f l o c c u l a n t s  can be  checked 
i n  t h e  l a b o r a t o r y  us ing  s t andard  s e t t l i n g  t e s t s  
f o r  mixing, a d d i t i o n ,  f l o c c u l a n t  concen t ra t ion ,  
and pu lp  d e n s i t y  on b o t h  t h e  mixture  and s e p a r a t e  
a d d i t i o n  of f l o c c u l a n t s .  I t  may a l s o  b e  of va lue  
t o  add the  polyacrylamide f i r s t ,  followed by t h e  
g u a r  o r  c a t i o n i c  polymer. 

Vary t h e  r a t i o  of t h e  two. i . e . .  25 t o  75 
pe rcen t .  50 t o  50 percent .  and 75 t o  25 percent .  
I f  a  combination i s  r e q u i r e d ,  one t h a t  i s  most 
advantageous economically should b e  s e l e c t e d .  

PLANT TESTING 

When a  f l o c c u l a n t  shows promise i n  t h e  
l a b o r a t o r y ,  a  p l a n t  t e s t  should be  scheduled. 
S u f f i c i e n t  f l o c c u l a n t  should be  received f o r  
s e v e r a l  weeks of t e s t i n g  t o  allow f o r  v a r i a t i o n s  
i n  t h e  o r e  o r  p l a n t  operat ion.  The f loccu lan t  
s u p p l i e r ' s  t e c h n i c a l  r ep resen ta t ive  should be  
p resen t  dur ing t h e  i n i t i a l  p l a n t  t r i a l  phases t o  
adv i se  of unusual mixing o r  handling problems. 

P l a n t  mixing equipment must be adequate f o r  
t h e  amount of t ime required t o  s o l u b i l i z e  t h e  
f l o c c u l a n t .  I f  t h e  f loccu lan t  does not  go 
completely i n t o  s o l u t i o n ,  e f fec t iveness  w i l l  be 
reduced. More f l o c c u l a n t  w i l l  be required which 
f u r t h e r  reduces t h e  a v a i l a b l e  mixing time. This 
concatenat ion w i l l  eventual ly  s p i r a l  t o  a  d isas-  
t r o u s  conclus ion t o  t h e  t e s t .  

The fol lowing changes i n  p l a n t  operat ion 
should be  made p r i o r  t o  t e s t i n g :  

1. Using t h e  l abora to ry  da ta ,  the  c o r r e c t  
p o i n t s  of a d d i t i o n  should be  i n s t a l l e d .  

FLOCCULANT SELECTION 

When t e s t i n g  d i f f e r e n t  f l o c c u l a n t s ,  t h e  same 2. Necessary p ip ing  changes should be made 
economic amount must b e  used and no t  n e c e s s a r i l y  f o r  f l o c c u l a n t  d i l u t i o n  p r i o r  t o  contact  
t h e  same pounds p e r  ton.  Using twice t h e  q u a n t i t y  wi th  t h e  pu lp  i f  p l a n t  equipment i s  not 
of a  f l o c c u l a n t  which i s  h a l f  t h e  c o s t  of ano the r  l a r g e  enough t o  m i x  t h e  des i red  concen- 
w i l l  g i v e  a  f a i r  economic comparison. t r a t i o n .  

Some f l o c c u l a n t s  do n o t  t o l e r a t e  prolonged 3 .  I f  a  lower dens i ty  i s  des i reab le ,  
mixing o r  pumping. This  may b e  checked i n  t h e  d i l u t i o n  of t h e  th ickener  feed should be 
l a b o r a t o r y  by mechanical ly  mixing t h e  s o l u t i o n  f o r  arranged. 
twenty four  hours  and comparing t h e  s e t t l i n g  r a t e  
w i t h  a  s o l u t i o n  t h a t  has  undergone normal mixing. 4 .  It i s  impera t ive  t h a t  p l a n t  condi t ions  

remain a s  normal a s  poss ib le  dur ing the  
t r i a l .  

MIXING AND STORAGE 

Guar f l o c c u l a n t s  a r e  s u b j e c t  t o  b a c t e r i a l  
degradat ion.  Tanks f o r  mixing and s t o r i n g  guar  
s o l u t i o n s  should have a  bottom d r a i n  t o  permit  
complete use  of t h e  s o l u t i o n  b e f o r e  more i s  added. 

A l l  f l o c c u l a n t  t anks  should have a  curved 
bottom with  a  c e n t e r  d r a i n .  No f l o c c u l a n t  i s  
complete ly  s o l u b l e  and s o l i d s  t h a t  s e t t l e  t o  t h e  
bottom and can e v e n t u a l l y  work i n t o  t h e  system. 
These s o l i d s  can plug l i n e s  o r  i n t e r f e r e  w i t h  
measuring ins t ruments .  

A f t e r  a l l  l a b o r a t o r y  t e s t s  have been completed 
and a n  accep tab le  f l o c c u l a n t  found, t h e  s e t t l i n g  
t e s t s  should be  repea ted  a f t e r  a  minimum of f o r t y  
e i g h t  hours.  Ore v a r i a t i o n s ,  r eagen t  changes i n  
o t h e r  p a r t s  of t h e  p l a n t ,  d i f f e r e n t  g r i n d ,  and 
many o t h e r  f a c t o r s  may e f f e c t  f l o c c u l a n t  e f f i c -  
iency.  I f  t h e  second s e r i e s  of t e s t s  confirm d a t a  
from t h e  f i r s t ,  t h e  f l o c c u l a n t  i s  ready f o r  p l a n t  
t e s t i n g .  

5. Tes t ing  should b e  s t a r t e d  wi th  a  crew 
t h a t  i s  most f a m i l i a r  wi th  the  u n i t  
ope ra t ion  where t h e  f loccu lan t  w i l l  be 
appl ied .  A l l  crews should be  advised of 
t h e  improved performance expected and 
monitor t h e s e  da ta  r epor t ing  any unusual 
a s p e c t s  of t h e  operat ion.  

6. Several  v a r i a t i o n s  should not be  t e s t e d  
s imul taneously  o r  none of t h e  d a t a  w i l l  
b e  v a l i d .  

A t h i c k e n e r  opera t ing  i n s t r u c t i o n  c h a r t  based 
on s w e r a l  y e a r s  exper ience h a s  been included. 
Operat ing d a t a  and v a r i a t i o n s  i n  p l a n t  perfor- 
mance w i l l  b e  e a s i e r  t o  eva lua te  i f  all crews 
fol low t h i s  procedure.  This c h a r t  is  a l s o  a  
v a l u a b l e  t r a i n i n g  t o o l  f o r  new operators .  

The performance of t h e  new f loccu lan t  can be  
monitored by t o r q u e  l w e l  readings ,  s l ime l w e l  
p o s i t i o n ,  and underflow dens i ty .  A simple s l ime  
po le  is  e f f e c t i v e  f o r  determining changes i n  t h e  
s l i m e  l e v e l .  Most th ickeners  a r e  equipped wi th  
a  to rque  meter o f  some type and a  dens i ty  cup 
w i l l  determine t h e  underflow s o l i d s .  
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Unfortunately, by t h e  t ime these  i n d i c a t o r s  
have detected problems the  th ickener  may be  i n  
se r ious  trouble.  I f  an  i n c o r r e c t  amount of 
f loccu lan t  has  been added, t h e  th ickener  w i l l  be  
almost f u l l  of improperly f l o c c u l a t e d  material. 
'This can take a s  long a s  twenty four  hours t o  
cor rec t .  

To ensure proper f l o c c u l a t i o n  i s  occurr ing,  a 
sample should be dipped from t h e  c e n t e r  we l l  and 
t h e  s e t t l i n g  r a t e  observed. This  w i l l  a l low 
adjustment of the  f loccu lan t  r a t e  be fore  t h e  
th ickener  is  f u l l  of improperly f l o c c u l a t e d  pulp. 
Acceptable s e t t l i n g  r a t e  should be  determined by 
p l a n t  experience. One i n c h  i n  t h r e e  minutes i s  
genera l ly  adequate i f  t h e  th ickener  i s  proper ly  
s ized.  Center we l l  sampling should be a p a r t  of 
normal procedure t o  allow opera to r s  t o  d e t e c t  
unexpected ore  changes, f low r a t e  v a r i a t i o n s .  o r  
f loccu lan t  system malfunctions.  

P lan t  operat ions  should r e t u r n  t o  t h e  o r i g i n a l  
f loccu lan t  f o r  several  weeks a f t e r  t h e  i n i t i a l  
t e s t  period with a new f l o c c u l a n t .  This  w i l l  
allow comparison of d a t a  b e f o r e  and a f t e r  t h e  
t r i a l ;  changes i n i t i a t e d  f o r  t h e  p l a n t  trial may 
inc rease  e f f i c iency  of t h e  o r i g i n a l  f l o c c u l a n t .  
It w i l l  a l s o  allow t h e  o r i g i n a l  f l o c c u l a n t  s tock  
t o  be  depleted and p r w i d e  time f o r  more floccu- 
l a n t  t o  be del ivered.  

One f i n a l  note  of cau t ion .  Despi te  t h e  b e s t  
l abora to ry  t e s t i n g ,  the  new f l o c c u l a n t  may p r w e  
t o  be  unsa t i s fac to ry .  I n  t h e  purchase o r d e r  f o r  
t e s t  ma te r ia l  specify  t h a t  any remaining m a t e r i a l  
may be  returned f o r  c r e d i t  i f  t h e  p l a n t  t e a t  
p r w e s  unsat isfactory.  

CONCLUSION 

Complete l abora to ry  eva lua t ions  should b e  conduc- 
ted p r i o r  t o  s t a r t i n g  any p l a n t  t r i a l .  A bad 
l abora to ry  s e t t l i n g  t e s t  can simply be  poured down 
t h e  d ra in ;  a bad p lan t  trial may r e q u i r e  s e v e r a l  
days t o  be completely cor rec ted .  

Flocculant  t e s t i n g  can b e  a n  easy way t o  decrease  
operat ing c o s t s  without major c a p i t a l  expendi ture .  
Be aware of new products o r  procedures t h a t  may 
inc rease  e f f i c i e n c y  or reduce opera t ing  c o s t s .  






