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INTRODUCTION 

P o l l u t i o n  from i n d u s t r i a l  wastes  i s  one o f  t h e  most c h a l l e n g i n g  

phases  o f  t h e  Nat iona l  program f o r  water  p o l l u t i o n  c o n t r o l  today.  

The t e x t i l e  i ndus t ry ,  cognizan t  o f  t h i s  s e r i o u s  problem, has  long  

been concerned about  i t s  s t ream p o l l u t i o n  p o t e n t i a l  due t o  t h e  

p rod ig ious  q u a n t i t i e s  o f  water  used i n  i t s  p roces ses .  To a l l e v i a t e  

t h i s  problem, many m i l l s  have b u i l t  t r ea tmen t  f a c i l i t i e s  which a r e  

q u i t e  c o s t l y .  Others  a r e  u s ing  municipal  sewage t r ea tmen t  systems.  

These l a t t e r  systems, i n  many in s t ances ,  have become dangerously  

over loaded  due t o  a  s t e a d i l y  i n c r e a s i n g  popu la t ion  and i n d u s t r i a l  

growth. Consequently, t h e  i n d u s t r y  i s  t u r n i n g  more and more t o  in -  

p l a n t  c o n t r o l  systems t o  reduce i t s  t o t a l  e f f l u e n t .  

Surveys have i n d i c a t e d  t h a t  more than  h a l f  o f  t h e  s t ream p o l l u t i o n  

p o t e n t i a l  i n  t e x t i l e  f i n i s h i n g  p l a n t s  e f f l u e n t  i s  produced by t h e  

f a b r i c  d e s i z i n g  o p e r a t i o n .  Based on t h i s  survey  da t a ,  i n  May 1965 a  

f e a s i b i l i t y  s tudy  concerning t h e  recovery o f  wastes  from t h e  

d e s i z i n g  o f  f a b r i c  a s  an approach t o  t h e  a l l e v i a t i o n  o f  s t ream p o l l u -  

t i o n  by t e x t i l e  p roces s ing  o p e r a t i o n s  was i n i t i a t e d  a t  North 

1 Caro l ina  S t a t e  Un ive r s i t y ,  School o f  T e x t i l e s .  The s tudy  was spon- 

so red  by t h e  Uni ted S t a t e s  Department o f  t h e  I n t e r i o r  through t h e  

Water Resources Research I n s t i t u t e  o f  t h e  U n i v e r s i t y  o f  North Ca ro l ina  

a s  a u t h o r i z e d  under t h e  Water Resources Act o f  1964, P u b l i c  Law 88- 

379. The o b j e c t i v e s  i n i t i a l l y  were t o  examine t h e  p o s s i b i l i t i e s  o f  

r ecove r ing  e x i s t i n g  s i z i n g  a g e n t s  and t o  examine t h e  p o s s i b i l i t i e s  

o f  u s ing  m a t e r i a l s  o f  known e a s e  o f  recovery from aqueous s o l u t i o n  a s  

p o s s i b l e  s i z e s .  A t  t h e  same time, a  s ea rch  o f  t h e  chemical  l i t e r a t u r e  

concerning sou rces  o f  p o l l u t i o n  from t e x t i l e  m i l l s ,  e s p e c i a l l y  

s i z e  wastes,  was made f o r  t h e  p e r i o d  1954-1964.l I t  was found 

l ~ h e  work was conducted by R .  N .  B e r r i e r  and H .  Y .  Jenn ings ,  
Department o f  T e x t i l e  Chemistry.  

warp- 

t h a t  

- -  



e s s e n t i a l l y  no e f f o r t  had been made d u r i n g  t h i s  t ime i n  t h e  f i e l d  o f  

r e cove ry  and r e u s e  o f  chemica l s  a s  a  means o f  a b a t i n g  s t r e a m  

p o l l u t i o n .  

I n  1968, a g a i n  under t h e  sponso r sh ip  o f  t h e  Water Resources  
Y 

Research  I n s t i t u t e  o f  t h e  U n i v e r s i t y  o f  North Ca ro l i na ,  t h e  School  

o f  T e x t i l e s  under took  t o  c o r r e c t ,  update ,  and p u b l i s h  a  b i b l i o g r a p h y  

o f  l i t e r a t u r e  r e f e r e n c e s  r e l a t i v e  t o  t e x t i l e  was tes  a s  s t r e a m  

p o l l u t a n t s .  No e f f o r t  was made t o  i n c l u d e  a b s t r a c t s  o f  l i t e r a t u r e  

p u b l i s h e d  p r i o r  t o  1954 a s  t h e s e  were a l r e a d y  a v a i l a b l e  i n  o t h e r  

p u b l i c a t i o n s .  T h i s  s t u d y  i n c l u d e s  a b s t r a c t s  p u b l i s h e d  i n  t h e  Chemical 

A b s t r a c t s ,  T e x t i l e  Technology D i g e s t ,  S h i r l e y  I n s t i t u t e  A b s t r a c t s ,  

and Water P o l l u t i o n  A b s t r a c t s  th rough  June,  1968. 

T h i s  b i b l i o g r a p h y  ha s  been key-word coded i n  a  l i m i t e d  way and z 

indexed t o  a i d  i n  t h e  r e t r i e v a l  o f  i n f o r m a t i o n .  The coding,  wherever 
m 

p o s s i b l e ,  was done acco rd ing  t o  t h e  Thesaurus  o f  Enqineer  i n g  Terms, 

p u b l i s h e d  by  t h e  Eng inee r s  J o i n t  Counci l ,  345 E a s t  47 th  S t r e e t ,  N e w  

York, New York. The a b s t r a c t s  a r e  l i s t e d  a l p h a b e t i c a l l y  by a u t h o r ' s  

l a s t  name and a r e  numbered c o n s e c u t i v e l y  under each  l e t t e r  o f  t h e  

a l p h a b e t  . 
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H 1 2 ,  111 13, K 1 6 ,  K 1 7 ,  K 2 5 ,  K 4 0 ,  
R 8 ,  W 1 6 =  

P r o c e d u r e s :  
H 1 2 ,  J5 ,  R 8 ,  S 8 ,  S3g3 S 3 9 .  

P r o c e s s i n g :  
A 1 7 ,  A 1 9 ,  
A 5 7 ,  B 1 4 ,  
D 1 0 ,  F 7 ,  
K 1 1 ,  K 1 8 ,  
M19, M20,  
N8,  N 1 5 ,  

P u r  ,if i c a  
A 3 1 ,  
B  3 3, 
H 2 8 ,  
K 3 8 ,  
M l 6 ,  
M38, 
N 2 0 ,  
R 1 4 ,  
S 4 9 ,  
T 1 0 ,  

Q u a l i t a t i v e  A n a l y s i s :  
B 1 4 ,  C 8 ,  K 3 1 ,  M6, M7, N 1 6 .  

R a d i o - A c t i v e  Wastes: 
A 1 3 ,  A 1 4 ,  H 1 8 .  

R a g  P u l p :  

R a y o n  : 
A 2 ,  H I ,  L 2 J  L 8 ,  L 1 1 ,  P 1 8 ,  S 4 ,  

~ e c o v e r i n ~ :  
A9 ,  A l l ,  A 4 0 ,  A 4 1 ,  A 4 8 ,  A 5 4 ,  
A 6 5 ,  C 1 2 ,  F 7 ,  G 1 0 ,  H7,  H 3 0 ,  
M32,  K 3 8 ,  L 4 ,  L 8 ,  M25,  N1 ,  
N 8 .  R 3 ,  R 6 ,  S 3 9 ,  S 4 3 ,  S 5 2 ,  

R e d u c t i o n  : 
B 3 8 ,  C 1 4 ,  N 7 .  

R e s e a r c h :  
A l l ,  A 2 4 ,  B 2 6 ,  B 2 9 ,  B 3 4 ,  B 3 9 ,  
B 4 0 ,  D 5 ,  D9 ,  H5,  H7,  H 1 2 ,  H 3 0 ,  

R e s i n s :  
A 3 1 ,  A 3 8 ,  A 5 6 ,  A 6 8 ,  R8 ,  R 1 0 ,  
S 5 .  

R e s u l t s :  
A9,  A 2 4 ,  B 1 ,  B 1 2 ,  B 2 6 ,  B 2 9 ,  
B 3 9 ,  B 4 0 ,  H 3 0 ,  H 3 2 ,  13 ,  J 5 ,  
K 3 2 ,  K 3 3 ,  L 5 ,  M17, M21, M23,  
M24, M37,  M39,  N9,  N 1 4 ,  N 2 1 ,  
0 7 ,  R 3 ,  R 1 1 ,  S 2 5 ,  S41, S46, 
S 5 5 ,  W 1 ,  w 1 1 .  



S i z i n g :  
A 3 2 ,  E 4 ,  E 5 ,  G1,  S 2 7 .  

S o r p t i o n :  

Sp inn ing :  
L 1 5 ,  M17, P 1 9 ,  V 4 .  

S t a r c h :  
A 2 3 ,  A 3 8 ,  A 4 5 ,  B 3 ,  B 4 ,  , B 1 3 ,  
8 3 2 ,  B 3 3 ,  B 3 4 ,  B 3 6 ,  B 3 9 ,  C 1 2 ,  
D5,  H 3 0 ,  15,  M4, M5, M20,  M.21, 
M36, R7 ,  S31, V4,  24. 

S ta rch  D e r i v a t i v e s :  
B 1 3 ,  H6,  L 7 ,  M5.  

S t a t i s t i c s :  
B 8 ,  D 1 0 .  

Subsur face  D r a i n a g e :  
2422, A 4 1 ,  C 2 ,  C 3 ,  T I .  

S u b s t i t u t e  C h e m i c a l s :  
A 4 8 ,  B 3 6 ,  D5,  H 3 0 ,  M5, mM.20, 
M21,  M22,  M25,  5 2 9 ,  S31, 5.39, 
24.  

S u l f u r  C o m p o u n d s :  

S u r f a c t a n t s :  

S y m p o s i u m :  
A 4 8 ,  A 5 0 ,  A 5 8 ,  A 6 4 ,  M19,  S 2 7 .  

S y n t h e t i c  F ibers :  

S y n t h e t i c  R e s i n s :  
K 1 1 ,  S 2 9 .  

S y s t e m s  E n g i n e e r i n g :  
A9, A34 ,  A 5 7 ,  B 1 6 ,  B 3 0 ,  B 3 1 ,  
B 4 0 ,  H8 ,  H9,  H 2 7 ,  H 2 9 ,  K 1 1 ,  
K 1 8 ,  K 2 6 ,  L 4 ,  M8, M12,  N 1 8 ,  
01, P 1 2 ,  S 1 0 ,  5 2 8 ,  S 3 2 ,  T 7 ,  h 

W7, W 1 1 .  

T i n  C o m p o u n d s :  
A24, N 7 .  

T r a n s f e r r i n g :  
V 1 .  

T r i c k l i n q  F i l t e r s :  

T u r o f l o c :  
K 1 1 .  



T o x i c o l o g y :  _ 

D l ,  L 1 4 ,  P 1 9 .  

Fl ~ ; a d e  fl A s s o c i a t i o n s  : 

S34.  

U t i l i z a t i o n :  
H6,  K 1 2 ,  L 8 ,  S 1 8 .  

was 

R a y o n  : 
A 6 8 ,  B 2  

K 4 ,  K 2 7 ,  
M14,  M1 
M34,  M4 

P 3 ,  P 1 3 ,  

Was 

, t e  D i s p o s a l :  
A6,  A 1 7 ,  A 2 5 ,  ~ 3 0 ,  ~ 5 0 ,  ~ 2 4 ,  
B 2 9 ,  B 3 2 ,  G 1 0 ,  H4 ,  H8 ,  H9 ,  H 1 2  
H 1 8 ,  H 1 9 ,  H 2 0 ,  H 3 1 ,  1 7 ,  J 6 ,  K 1  
K 1 7 ,  K 1 8 ,  K 1 9 ,  L 9 ,  M4, M9, N1,  
N 1 3 ,  01, P 7 ,  P 1 2 ,  R 3 ,  R 5 ,  5 2 4 ,  
S34, 538, S 3 8 ,  5 3 9 ,  S41, S 4 2 ,  
543, T 1 ,  T 7 ,  W2, W 3 ,  Z 6 .  

s tes :  
A 1 8 ,  A 2 6 ,  A 2 9 ,  A 3 6 ,  A 3 7 ,  A 3 8 ,  
A 5 8 ,  A 6 1 ,  B 5 ,  B l l ,  B 1 7 ,  B 1 9 ,  
B 2 6 ,  B 2 7 ,  B 2 9 ,  B 3 0 ,  B 3 7 ,  B 3 8 ,  
~ 4 0 ,  C 6 ,  D l ,  D2 ,  D5,  D6, F 7 ,  
G I ,  H 7 ,  H9,  H 1 0 ,  H 1 1 ,  H 1 2 ,  
H 2 0 ,  H 3 0 ,  J 2 ,  J6 ,  J8, K 2 ,  K 1 7 ,  
K 3 6 ,  L 8 ,  M3, M16, M23,  M38,  
M47,  N1,  N3,  N4,  N7,  N 1 6 ,  N 1 7 ,  
N 1 9 ,  05, 06, P 7 ,  P 1 8 ,  R 1 0 ,  
R 1 4 ,  53, 54, S8, S L 2 ,  S 1 9 ,  
5 2 2 ,  5 4 2 ,  5 4 7 ,  5 5 4 ,  S 6 1 ,  T 2 ,  
T 7 ,  T 8 ,  T 1 1 ,  V1,  V 5 ,  W 1 3 ,  '26- 

, t e  T r e a t m e n t :  
A3,  A4,  A7 ,  A8 ,  A 1 3 ,  A 1 5 ,  A 1 9 ,  
A 2 1 ,  A 2 2 ,  A 2 7 ,  A 2 8 ,  A 3 4 ,  A 3 5 ,  
A 4 1 ,  A 4 6 ,  A 4 7 ,  A 5 0 ,  A 5 4 ,  A 5 7 ,  
A 6 0 ,  A 6 7 ,  B l ,  B 2 ,  B 6 ,  B 7 ,  B l l ,  
B 1 2 ,  B 1 5 ,  B 1 6 ,  B 2 0 ,  B 2 1 ,  8 2 2 ,  
B 2 6 ,  B 2 7 ,  B 3 0 ,  B 3 7 ,  B 3 9 ,  B 4 1 ,  
C 1 ,  C 2 ,  C 3 ,  C 4 ,  D5,  D7,  D8 ,  E l ,  
F1, F8, G5 ,  G7 ,  H 1 0 ,  H 1 3 ,  H 1 5 ,  
H 1 6 ,  H 1 7 ,  H 2 1 ,  H 3 0 ,  15 ,  1 7 ,  J1, 
J5, J6 ,  J 7 ,  J8, K 6 ,  K 7 ,  K 1 0 ,  
K 1 3 ,  K 1 5 ,  K 1 8 ,  K 1 9 ,  K 2 5 ,  K 2 6 ,  
K 2 9 ,  K 3 2 ,  K 3 5 ,  K 3 7 ,  L 1 ,  L 3 ,  L4, 
L 6 ,  ~ 1 0 ,  L 1 1 ,  M5, M8, M10, M12,  
M17,  M19, M22, M24, M26,  M28,  
M40,  M44,  N2,  N5 ,  N 1 4 ,  N 2 1 ,  06, 
0 7 ,  P 1 ,  P 3 ,  P 4 ,  P 6 ,  P 9 ,  P 1 0 ,  P 1 6 ,  
PZO, R 1 ,  R23 R6 ,  R7 ,  R8,  R9,  R 1 1 ,  
56, 5 7 ,  53, S 1 0 ,  5 1 2 ,  S 1 5 ,  S 1 6 ,  
S 1 8 ,  S19, S 2 1 ,  5 2 4 ,  5 2 5 ,  S 2 6 ,  5 2 8 ,  
S33, 536, 5 4 0 ,  541, S 4 7 ,  5 5 4 ,  S 5 5 ,  
S 5 6 ,  S 5 9 ,  S60, S 6 1 ,  563, T 3 ,  T 4 ,  
T 6 ,  V4 ,  V 5 ,  V 8 ,  W2, W 4 ,  W 5 ,  W 6 ,  
W7, W 8 ,  W l l ,  W 1 6 ,  W17, 23, Z 5 ,  Z 6 .  

ter: 
A 2 2 ,  
A 5 6 ,  
B 1 5 ,  
C 1 1 ,  
H 1 8 ,  
14, 
K 2 3 ,  
M19,  
P 4  2 

s4, 
S 5 7 ,  
v 7 ,  

Waste  Waters: 
A2,  A7,  A8,  A 1 3 ,  A 1 4 ,  A 2 8 ,  A 3 3 ,  
A 3 8 ,  A 3 9 ,  A 4 0 ,  A 4 6 ,  A 4 9 ,  A 5 3 ,  
A 5 9 ,  A 6 4 ,  A 6 7 ,  B 1 ,  B 2 ,  B 3 ,  B 5 ,  
B 2 2 ,  B 2 4 ,  B 2 5 ,  B 2 6 ,  C 1 ,  C 2 ,  
C3 ,  C 9 ,  D2,  D7,  F 2 ,  F3, F4, F5, 
F6, F8, G2,  G4 ,  G5,  G7 ,  H 6 ,  
H8, H 2 0 ,  H 2 2 ,  H 2 7 ,  11, J1, K 2 ,  
K 3 ,  K 4 ,  K 7 ,  K 1 0 ,  K 1 6 ,  K 1 7 ,  
K 1 9 ,  K 2 0 ,  K 2 1 ,  K 2 2 ,  K 2 4 ,  K 2 5 ,  
K 2 7 ,  K 3 2 ,  K 3 3 ,  K 3 7 ,  K 3 9 ,  K 4 0 ,  
K 4 1 ,  Lit L 2 ,  L 3 ,  L 5 ,  L 1 3 ,  L 1 5 ,  
M8, M11, M12, M13,  M16,  M17,  
M18,  M19,  M27,  M28,  M32,  M34, 
M39,  M41,  M42,  M43,  M45,  M47,  
N 1 1 ,  N 1 2 ,  N 1 3 ,  N 1 5 ,  N 1 6 ,  N 1 8 ,  
N 2 1 ,  0 2 ,  03, 04, 05,  0 7 ,  P 1 ,  
P 3 ,  P 1 3 ,  P 1 6 ,  P 2 0 ,  R 1 ,  R2,  R3 ,  
R 1 1 ,  R 1 2 ,  R 1 4 ,  5 2 ,  55, 5 7 ,  S 9 ,  
S11, 518, S 1 9 ,  5 2 3 ,  530, 5 5 9 ,  
T 3 ,  T 4 ,  T 9 ,  T 1 0 ,  V 2 ,  V3 ,  V6 ,  
V 7 ,  V8 ,  W 3 ,  W 5 ,  W 6 ,  W10, W 1 6 ,  



ter  P o l l u t i o n :  
A5,  A 1 3 ,  A 2 3 .  

Water R e s o u r c e s :  
A8 ,  A 3 7 ,  A 5 3 ,  A 5 8 ,  B 1 4 ,  G6,  T 5 .  

Water T r e a t m e n t :  

Waxes: 
A l l ,  A 1 9 ,  B 4 0 ,  F 7 ,  D l 0 2  L 1 5 3  
M21, M25, N 6 .  

Wool: 
A2,  A10 ,  A 2 6 ,  A 3 5 ,  A599 A629  B 2 6 ,  
C 5 ,  C 9 ,  04, E 4 ,  56, K 3 0 ,  K 3 8 9  L 8 9  
M2, M3, M17, M25, N 2 1 ,  04, 0 7 .  

W o o l  G r e a s e :  

W o o l  Scour ing :  
A9,  A 1 0 ,  A l l ,  A 1 9 ,  A 2 8 ,  A 5 4 ,  A 6 5 ,  
B 1 9 ,  B 2 6 ,  84-09 C5,  C 9 ,  E49  F6, 
~ 1 5 ,  H 1 6 ,  H 1 7 ,  H 1 9 ,  H 2 0 ,  H 2 1 ,  M2, 
02 ,  P 7 ,  S 2 ,  S56, 5 5 7 9  S63, T 2 ,  
T 6 ,  T 9 ,  V4,  W12 .  

Z a r e m b a :  
P 1 1 .  
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Hndus t r fa l  Wastes"'. E f f l u e n t  and Water T r e a t .  J., p .  154-165, 
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6 .  Allen,  L. A. ""Sludge Disposal-Aerobic and Anaerobic D iges t ion  - 
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392, 1962. The b a s i c  p r i n c ~ p l e s  o f  a e r o b i c  an& anaerobic  
d i g e s t i o n  a r e  d i s c u s s e d  and t h e i r  a p p l i c a t i o n  t o  s ludge  d i s p o s a l  
i s  c r i t i c a l l y  examined. 

I 7. Alspaugh, T. A. ""Progress and evelopments i n  Treatment o f  
I n t e g r a t e d  T e x t i l e  M i l l  Wastes." Proc.  1 2 t h  s t h .  munic. 
i n d u s t r .  Waste Con£,, p .  46-62, 1963. Following s t u d i e s  on 
modi f  i c a t i o n s  o f  t h e  ac t iva t ed - s ludge  p r o c e s s  s u i t a b l e  f o r  use 
wi th  ~ n t e g r a t e d  t e x t i l e  waste wate rs  a t  t h e  Cone M i l l s  Corporat ion,  
Greensboro, N. C,, a  f ~ l l - s c a l e  p l a n t  was c o n s t r u c t e d  t o  t r e a t  
2 1  m i l .  g a l ,  pe r  week by t h e  24-hour h igh - so l id s  ac t iva t ed - s ludge  
p roces s  i n  which t h e  longer  a e r a t i o n  p e r i o d  and t h e  h ighe r  s o l i d s  



cone.  i n  t h e  a e r a t l o n  t ank  b o t h  a s s i s t  i n  removing t h e  h i g h l y -  
s o l .  BOD o f  t e x t l l e  waste  wa te r s ,  b u f f e r i n g  shock l oads ,  and 
p r o v i d i n g  e f f i c i e n t  t r e a t .  a s  r e g a r d s  removal o f  c o l o u r  and BOD. 
A s  shown i n  a  f low dragram, t h e  t e x t i l e  waste wa t e r s  p a s s  through 
two s t o r a g e  lagoons  l n  s e r i e s  ( t o  p rov lde  e q u a l i z a t i o n  and some 
removal o f  l i n t  and dye p a s t e )  and a r e  mixed wfth  10% o f  s c r eened  
and d e g r i t t e d  domest ic  sewage b e f o r e  e n t r y  i n t o  t h e  a e r a t i o n  
tank,  which i s equipped w i th  V o r t a i r  s u r f a c e  t u r b i n e  a e r a t o r s .  f i  

A f t e r  f i n a l  s ed imen ta t i on  t h e  e f f l u e n t  i s  c h l o r i n a t e d  and r e -  
a e r a t e d  b e f o r e  d i s c h a r g e  t o  a c reek ,  whi le  s l udge  i s  r e t u r n e d  t o  
t h e  a e r a t i o n  tank,  t h e  exces s  b e i n g  b l e d  o f f  t o  a  g r a v i t y  t h i c k e n e r  id 

b e f o r e  charge  t o  t h e  c i t y  sewer. Ope ra t i ng  d a t a  a r e  t a b u l a t e d ,  
showing an average  BOD removal o f  89-90% and c o l o u r  removal o f  50- 
75%. F u r t h e r  s t u d i e s  a r e  i n  p r o g r e s s  t o  s o l v e  t h e  problems o f  
foa rnng  i n  t h e  a e r a t i o n  t a n k s ;  l i g h t ,  p o o r l y - s e t t l i n g  s l udge ;  
d i s p o s a l  o f  e x c e s s  s l udge ;  and removal o f  e o l o u r .  The problem o f  
foaming i s  a c c e n t u a t e d  by t h e  h igh  conc.  o f  s y n t h e t i c  d e t e r g e n t s  
En t e x t i l e  was te  wa te r s ,  and o f  v a r i o u s  methods o f  c o n t r o l  t e s t e d  
t k e  most s u c c e s s f u l  appear  t o  be  s p r a y i n g  w i th  c rude  was te  wa te r ,  
a l o n e  o r  w i th  t h e  a d d i t l o n  o f  ant i - foaming a g e n t s  ( t h e s e  a g e n t s  
b e i n g  used i n  r o t a t i o n  t o  overcome l o s s  o f  e f f e c t i v e n e s s )  ; 
s p r a y i n g  wl th  waste water  combined w i th  t h e  d r i p p i n g  o r  s p r a y i n g  
o f  ant r - foaming a g e n t  on t o  t h e  r o t o r  b l a d e s ;  and p o s s f b l y  t h e  
removal and d e s t r u c t i o n  o f  foam by a vacuum pump (whfch might  
a l s o  pe rmi t  t h e  cone,  and recovery  o f  d e t e r g e n t ) .  The poor ly -  
s e t t l i n g  s l udge  wklch o c c u r r e d  d u r i n g  c e r t a i n  p e r f o d s  o f  o p e r a t i o n  
was found t o  c o n t a i n  heavy growths o f  a lgae ,  s i m i l a r  t o  f  i l a -  
mentous forms o f  Sphaerot i lus_ ,  which were favoured  by a e r o b i c  
c o n d i t i o n s  in t h e  r e t u r n  s l udge .  The problem cou ld  b e  overcome 
by a l l owing  t h e  s ludge  t o  become s e p t i c  b e f o r e  r e t u r n  t o  t h e  
a e r a t i o n  tank,  o r  by i n t r o d u c i n g  a  shock l o a d  o f  o r g a n i c  m a t e r i a l  
(by c u t t i n g  o u t  some o f  t h e  a e r a t i o n  r o t o r s  f o r  a  p e r i o d )  ; b o t h  
t h e s e  methods reduce  t h e  conc.  o f  oxygen and d e s t r o y  t h e  a l g a e .  
However, t h e s e  a l g a e  have good c h a r a c t e r i s t i c s  f o r  removal o f  
BOD and co lou r ,  and i t  might be  p o s s i b l e  to  des rgn  t h e  t r e a t .  
p l a n t  t o  t a k e  advantage o f  t h i s ,  a l t hough  t h e  s ed imen ta t i on  t a n k s  
would need t o  b e  very  l a r g e .  Excess s l udge  from t h e  t r e a t .  o f  
t e x t i l e  waste  w a t e r s  i s  d i f f i c u l t  t o  s e t t l e  and c o n c e n t r a t e .  
Ra t e s  o f  vacuum f i l t r a t i o n  and c e n t r f  f u g a t i o n  axe  low compared 
wi th  sewage s ludge  and barge  doses  o f  chemlea l s  a r e  r e q u i r e d .  A t  
p r e s e n t  t h e  s l udge  i s  d i s cha rged  t o  t h e  munic ipa l  sewer t o  s t u d y  
t h e  e f f e c t s  lt w ~ l l  have on t h e  a n a e r o b i c  d i g e s t i o n  and vacuum 
f i l t r a t i o n  o f  domestks was t e s .  Okher promf s m g  methods o f  
d i s p o s a l  appear  t o  b e  vacuum f i l t r a t i o n  and c e n t r i f u g a t i o n ,  i n  
each  c a s e  fo l lowed  by l n c r n e r a t i o n .  En s t u d i e s  on methods f o r  
improving t h e  removal o f  co lou r ,  t r a c e  amounts o f  ~ e ~ ( S 0 ~ ) ~  were 
ineffective a s  a  c a t a l y s t  f o r  removal o f  c o l o u r  i n  t h e  a e r a t i o n  
p r o c e s s ;  f u r t h e r  t e s t s  a r e  t o  b e  c a r r i e d  o u t  u s i n g  c h l o r f n a t i o n .  

8 .  Alspaugh, T .  A. " I n t e r - r e l a t i o n s h i p s  Among Water Resources,  
P o l l u t i o n  o n t r o l  and Growth o f  t h e  T e x t i l e  I n d u s t r y  i n  t h e  t 

S o u t h e a s t . "  'roc. 1 3 t h  s t h .  m u n K  i n d .  Waste Conf., p .  167- 
283, 1964. A f t e r  rev iewing  t h e  water  requ i rements ,  b o t h  q u a l i t a -  ? 
t i v e  and q u a n t i t a t i v e ,  o f  t h e  t e x t l l e  i n d u s t r y  and t h e  a v a i l a b l e  
wa te r  r e s o m c e s  o f  t h e  s o u t h e a s t e r n  s t a t e s  o f  U,S.A., t h e  a u t h o r  
df s c u s s e s  t h e  methods u s u a l l y  employed i n  c o t t o n ,  wool, and 
s y n t h e t i c - f i b r e  p l a n t s  t o  conserve  wate r  and p r e v e n t  p o l l u t i o n  



by r educ ing  t h e  volume o f  t h e  waste  w a t e r s  and by t r e a t m e n t .  
The need f o r  improved management o f  water  r e s o u r c e s  t o  p r o v i d e  
adequa te  s u p p l s e s  f o r  growmg i n d u s t r i a l  development i s  s t r e s s e d .  

Anderson, C.  A.  "Ae ra t i on  Recovery o f  L a n o l i n  from Wool Scour 
Lrquors"" .  ( f l ow  s h e e t s  and i l l u s t r a t i o n s )  T e x t i l e  Res. J . ,  -, 30 
p .  51-57, 1960. I n v e s t i g a t i o n  o f  t h e  a e r a t ~ o n  p r o c e s s  h a s  
r e s u l t e d  i n  an  improved d e s i g n  f o r  a  con t rnuous  recovery  p l a n t .  
On a  p l l o t  s c a l e  t h e  d e s i g n  ha s  p e r m i t t e d  th roughput  r a t e s  abou t  
2% t imes  g r e a t e r  t h a n  p r e v i o u s  de s lgns ,  w i t h  e q u a l  r e co ve ry  
e f f  l c i e n c i e s .  

Anderson, C .  A ,  "Colloquium on Wool Scour ing .  P a r t  4.  Wool 
Grease Recovery and E f f l u e n t  Treatment i3 ' ,  Textile 9. A u s t r a l i a ,  

L O ,  p, 11-14, 1965.  Methods o f  g r e a s e  r ecove ry  from aqueous 
wool s c o w  l i q u o r s  and s o l v e n t  e x t r a c t i o n  l i q u o r s  a r e  compared. 

Anderson, C. A .  q s F a c t o r s  A f f e c t i n g  Recovery o f  Wax from Wool 
Scour fng  L i q u o r s " .  T e x t i l e  I n s t . ,  53, p. 401-409, 1962. I n  t h e  
c e n t r i f u g a l  method f o r  t h e  recovery  o f  wax from wool s c o u r f n g  
l i q u o r s ,  y l e l d s  a r e  u s u a l l y  low and exper iments  have t h e r e f o r e  
been e a r r F e d  o u t  on f a c t o r s  a f f e c t i n g  r ecove ry  o f  t h e  wax. I t  
was found t h a t  recovery ,  whrch i s  reduced wf th  i n c r e a s e d  o x i d a t i o n  
o f  t h e  wax, i s  g r e a t e r  from t h e  s c o u r i n g  o f  b a s e  p o r t i o n s  o f  t h e  
f l e e c e  t h a n  from t i p  p o r t i o n s .  More wax 1s r ecove red  from l i q u o r s  
from t h e  scourbng o f  lambs, l o c k s  and c r u t c h i n g  wools t h a n  from 
t h e  f l e e c e  wools .  I n  many l i q u o r s ,  t h e  l a r g e r  d rops  i n  t h e  d i s p e r s e  
phase  a r e  n o t  p r e f e r e n t i a l l y  r e cove red  by c e n t r i f u g i n g ;  however, 
v igo rous  a g f t a t i o n ,  which r educes  t h e  d rop  s i z e ,  a l s o  r educes  
r e cove ry  and i n  p r a e t f c e ,  c a r e  shou ld  b e  t aken  t o  avofd  e x c e s s i v e  
pumprng and a g f t a t i o n  o f  t h e  l i q u o r s .  Exces s ive  u se  o f  soap  i n  
s cou r fng  reduced t h e  y i e l d  o f  wax; t h i s  appea r s  t o  b e  due t o  
a l t e r n a t f o n s  i n  t h e  composi t ion  o f  t h e  d rops  and n o t  t o  any 
change l n  s r z e  d i s t r i b u t i o n s  o f  t h e  dbspe r se  phase .  S t o r a g e  o f  
t h e  l ~ q u o r s  was found t o  have no a d v e r s e  e f f e c t  on  wax y i e l d ,  
a l t hough  r n  some c a s e s  t h e r e  i s  a change i n  t h e  d i s t r i b u t i o n  o f  
wax between t h e  e f f l u e n t  and s l udge  phase s .  

Anderson, 6. A.  and G .  F. Wood. " I n v e s t i g a t i o n s  i n t o  t h e  C e n t r i -  
f u g ing  o f  Wool-Scourlng E l  quo r s  f o r  Wool-Grease Recovery. I. 
The Primary Centrifuge." JJ. Text .  Pns t . ,  57, p .  T55-T64, 1966. 
C e n t r i f u g e s  a r e  f r e q u e n t l y  used f o r  t h e  r e cove ry  o f  g r e a s e  from 
wool-scouring l i q u o r s ,  and exper fments  were c a r r i e d  o u t  u s i n g  an 
Alfa-Lava1 s ludge-dfscharge  c e n t r i f u g e ,  t ype  FVK4, t o  de te rmine  
t h e  e f f e c t  o f  v a r r o u s  f a c t o r s  on g r e a s e  r ecove ry .  I t  was found 
t h a t  pe r cen t age  r ecove ry  was independent  o f  temp, i n  t h e  range  
5 7 " - 8 2 ' ~ .  and o f  f e e d  r a t e  f n  t h e  r ange  1008-1400 g a l . / h r . ,  b u t  
was i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  g r a v l t y - d i s k  d i ame te r .  I n  
g e n e r a l  t h e  centrifuge was f n e f f i c i e n t  a t  s e t t i n g s  t h a t  gave ve ry  
low o r  ve ry  h i g h  conc.  o f  g r e a s e  i n  t h e  p roduc t ,  t h e  o p t i m a l  conc.  
b e ~ n g  l5+5  %; procedure  i s  described f o r  a d j u s t i n g  t h e  c e n t r i f u g e  
f o r  o p t i z a l  p roduc t i on .  

Anon. "A Review o f  t h e  L i t e r a t u r e  o f  1963 on Waste Water and Water 
P o l l u t i o n  Con t ro l s '  - CU. S.  Water P o l l u t i o n  Con t ro l  F e d e r a t r o n .  J. - 
Wat. P o l l u t .  C o n t r o l  Fed. ,  36, p .  535-572, 659-711, and 791-863, 
1964, I n  a  rev iew o f  ~ f t e r z u r e  pub l f shed  d u r i n g  1963 on t h e  
t r e a t .  o f  sewage and waste  wa te r s ,  and on  p o l l u t i o n ,  t h e  f o l l o w i n g  



t o p l c s  a r e  d i scussed :  methods o f  a n a l y s i s ,  i nc lud ing  determfn- 
a t i o n  o f  metals ,  n i t rogen ,  oxygen, BOD, o r g a n i c  compounds, 
su lphur  compounds and suspended s o l i d s ;  l a b o r a t o r y  c o n t r o l  o f  
sewage t r e a t . ;  t r e a t .  o f  sewage by p h y s i c a l  and chemical  methods, 
b i o l o g i c a l  f i l t r a t i o n ,  and ac t iva t ed - s ludge  p roces s ;  d i s i n -  
f e c t i o n  o f  sewage; e f f e c t s  o f  d e t e r g e n t s  i n  water  and sewage, 
and s t u d i e s  on deg rada t ion  o f  d e t e r g e n t s ;  s ludge  d i g e s t i o n ;  
d i s p o s a l  and u t l l i z a t f o n  o f  s ludge ;  lagoons f o r  sewage and waste 
wa te r s ;  re-use  o f  sewage-works e f f l u e n t s ;  t r e a t .  o f  waste wa te r s  
from canne r i e s ,  sugar r e f i n e r i e s ,  d a i r i e s ,  meat packing,  fermen- 
t a t i o n ,  pharmaceut ical  and chemical  works, c o a l  mining and 
process ing ,  meta l  p f ck l ing ,  o f  1 r e f i n e r i e s ,  p l a t i n g  o f  metals ,  
pu lp  and paper  m i l l s ,  t a n n e r f e s  and t e x t i l e  and wool i n d u s t r y ;  
methods o f  t r e a t .  and d i s p o s a l  o f  r a d i o a c t i v e  was tes ;  b io logy  
o f  p o l l u t e d  wate r ;  b i o l o g i c a l  i n d i c a t o r s  o f  p o l l u t i o n ,  micro- 
b io logy  o f  p o l l u t e d  wa te r s ;  p o l l u t i o n  by chemicals ;  oxygen sag  
and s e l f - p u r i f i c a t i o n ;  s t ream s t a n d a r d s ;  surveys  o f  s u r f a c e  
wa te r s ;  l e g i s l a t i o n  and c o n t r o l  o f  p o l l u t i o n ;  e f f e c t s  o f  p o l l u -  
t i o n  on water  supply;  and p o l l u t i o n  o f  e s t u a r i n e  and sea  wate r .  

14.  Anon, "A Review o f  t he  L i t e r a t u r e  o f  1964 on Waste Water and 
Water P o l l u t i o n  Cont ro l"  '. U .  S .  Water P o l l u t i o n  Con t ro l  
Fede ra t ion .  J. Wat- P o l l u t .  Cont ro l  Fed.,  37, p. 587-646, 
735-799, and 887-979, 1965. I n  a  review o f  l i t e r a t u r e  pub- 
l i s h e d  du r ing  1964 on t r e a t .  o f  sewage and t r a d e  waste wa te r s  
and on t h e  c o n t r o l  o f  water  p o l l u t i o n ,  t h e  fo l lowing  s u b j e c t s  
a r e  cons idered :  gene ra l  a n a l y t i c a l  methods; de t e rmina t ion  o f  
o rgan ic  carbon, p e s t i c i d e s ,  phenol fc  compounds, o r g a n i c  com- 
pounds, metals ,  m o r g a n i c  an ions ,  n i t r o g e n  compounds, and d i s -  
so lved  oxygen; l a b o r a t o r y  c o n t r o l  o f  sewage t r e a t .  ; b i o l o g i c a l  
f i l t r a t i o n ;  t h e  ac t iva t ed - s ludge  p roces s ;  d i s i n f e c t i o n  of 
sewage and wate r ;  e f f e c t s  o f  s y n t h e t i c  d e t e r g e n t s  and removal 
o f  d e t e r g e n t s  from waste wa te r s ;  s ludge  d i g e s t i o n ;  d i s p o s a l  and 
u t i l i z a t i o n  o f  s ludge ;  lagoons;  re-use  o f  sewage e f f l u e n t s ;  
composting o f  garbage;  t r e a t .  o f  waste wate rs  from canne r i e s ,  
s t a r c h  and sugar  f a c t o r i e s ,  dair ies,  meat packing,  fe rmenta t ion ,  
pharmaceut ica l  and chemical  i n d u s t r i e s ,  c o a l  fndus t ry ,  metal  
p i c k l i n g  and p l a t i n g ,  . of  l fndus t ry ,  p u l p  and paper  m i l l s ,  t an -  
n e r i e s ,  and t e x t i l e  and wool i n d u s t r y ;  methods f o r  t r e a t .  o f  
r a d i o a c t i v e  waste wa te r s  and recovery o f  r a d i o n u c l i d e s ;  removal 
o f  r a d i o a c t ~ v i t y  from water  and sewage; underground and marine 
d i s p o s a l  c f  r a d i o a c t i v e  was tes ;  uptake of  r a d i o a c t i v i t y  by 
bottom d e p o s i t s  and a q u a t i c  organisms; measurement o f  r a d i o -  
a c t i v i t y  and methods f o r  cont inuous moni tor ing ;  b io logy  o f  
p o l l u t e d  wa te r s ;  water  q u a l i t y  requi rements  f o r  f i s h ;  
b i o l o g i c a l  e f f e c t s  o f  p o l l u t i o n  by sewage, d e t e r g e n t s ,  
i n d u s t r i a l  waste waters ,  and p e s t i c i d e s  and w e e d k i l l e r s ;  a lgae ,  
fungi ,  and b a c t e r i a  i n  p o l l u t e d  wa te r s ;  methods f o r  b i o l o g i c a l  
e s t i m a t i o n  of  p o l l u t i o n ;  e f f e c t s  o f  r a d i o a c t i v e  p o l l u t i o n ;  
microbiology and chemist ry  o f  p o l l u t e d  wa te r s ;  t h e  oxygen sag  
and s e l f - p u r f f i c a t i o n ;  use  o f  s t ream s t a n d a r d s ;  surveys  o f  
p o l l u t e d  wa te r s ;  l e g i s l a t i o n  and c o n t r o l  o f  p o l l u t i o n ;  e f f e c t s  



.of p a l l u t w c  on water s u p p l i e s ;  p o l l n t i o n  o f  ground water  and 
p o l i z t i n g  e f f e c t s  o f  ground-water recharge ;  p o l l u t i o n  of  
e s t u a r i e s  a d  sea  waiter: 2nd d i s p o s a l  o f  waste wate rs  a t  s ea .  

1 5 .  Anon. "A S implb f f za t ion  o f  T e x t i l e  Waste S ~ r v e y  and Treatment".  
,, H a l l  Laboratory o f  
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1 6 ,  Anon, "Aerated Lagocn Handles 10-Mrl i isn  GPDm", T e x t f l e  World, 
w - 116, p, 86-87, 1966. The a e r a t e d  lagoon o f  Sp r ings  Cotton 

M i l l s  "race Bleachery ss b r s e f  l y  descrsbed .  Photos.  

1 7 ,  Anon, tLAn Hndus t r l a l  Waste G ~ i d e  t o  t h e  0ttoT-l Text i le  H n d u s t r ~ " -  
AATCC, Eat. Stream S a n i t a t i o n   coma^, ar,d Nat ,  Tech, Task Corn, 
on PndustrsaP Wastes, Publ ,  Hea l th  Se rv ,  pub. 677 - a v a i l a b l e  
from Sup t .  o f  Documents, Washington 25,  D. C". This  p u b l i c a t i o n  
i s  in tended  p r i m a r i l y  t o  a s s i s t  t h e  o p e r a t o r s  and managers o f  
c o t t o n  t e x t i l e  p roces s ing  p l a n t s  t o  u t i l i z e ,  reduce and o t h e r -  
wise s u i t a b l y  d i spose  o f  t h e i r  waste wate rs .  Contents :  
i n t r o d u c t i o n ,  d e s c r i p t i o n  o f  p roces s ;  sou rces ;  c h a r a c t e r i s t i c s ,  
and p o l l u t i o n  e f f e c t s  o f  p roces s  wastes ;  remedial  measures; 
t h e  s o i u t f o n  o f  s p e c l f i c  waste problems; summary and b ib l iog raphy .  

Anon, "An Ind  t r i a l  Waste g i d e  t o  t h e  S y n t h e t i c  T e x t i l e  
Indus t ryB3 .  TCC Corn. on Stream S a n i t a t i o c  Technol. Prepared 
l n  c o o p e r a t l s n  w r t h  t h e  Nat iona l  Tech, Task Corm. on I n d u s t r i a l  
Wastes. 3. S. Publ.  Hea l th  Serv. ,  Washington, D. @ .  1965. 
2 3  pages.  Pzb. So. P320, Avai lab le  from Super in tendent  o f  
Documents, U, - Governmerit P r i n t i n g  O f f i c e ,  Washfngton, D. C -  
20402, 2 5 $ .  

Anon. "2412 I n d u s t r i a l  Waste Guide t o  t h e  Wool P roces s ing  Indus t ry" .  
., 44, p a  655-661, 1955. AATCC Stream 

P o l l u t i o n  Abatement Conmittee.  S ~ m a r i z e s  t h e  sou rces  o f  
po l lu tbon  i n  t h e  wool p roces s ing  indus t ry ,  t h e  p o l l u t i n g  
e f f e c t s  o f  woolen-mill wastes,  azd in format ion  oh t h e  rnekhods of  
d e a l i n g  wi th  t h e  waste problems o f  t h e  i n d u s t r y .  58 r e f e r e n c e s .  

Anon, "Biodegradabbe Dete rgents :  Recent Problems and Progress" .  
T e x t i l e  Mfr, pl, p ,  472-4'73, 1965, 

Anon, nJBlologPcal Treatment o f  Highly-Alkaline T e x t i l e  M i l l  
Waste-Sewage Msxture"". " 4  -9 81 
( 4 5 0 ) ,  4 pages, 1955. P e  on t h e  

b i o l o g i c a l  t r ea tmen t  o f  a mixture  of  t e x t i  be manuf a c t u r e  
waste waters  as;d sewage on p e r c o l a t i n g  f i l t e r s ,  wi thout  
p rev ious  n e u t r a k i z a t i o n  o f  t h e  h igh  a l k a l i n i t y .  The waste 
waters ,  wi th  a  pM va lue  o f  10.5, were msxed wi th  sewage i n  t h e  
p ropor t ion  of  4 pe r  e e n t  waste water  t o  96 per  c e n t  sewage, t h e  
amount sf waste water g r a d u a l l y  i nc reased  t o  40 percen t ,  and 
t h e  mixture  a p p l i e d  t o  t h e  exper imenta l  f i l t e r  a t  a  BOD load ing  
of  2 - 7 3  Ib s . / sq .  y d .  Examination o f  t h e  f i l t e r  e f f l u e n t  showed 
a r e d u c t i o n  x t  BOD o f  51. pe r  cen t ,  and i n  cobor o f  4 2 - 5  p e r  
e e n t :  t h e  pH va lue  was 9 .1 ,  A t o t a l  r e d u c t i o n  i n  BOD o f  58 
pe r  c e n t  was o b t a i n e d  a f t e r  f i n a l  sed imenta t ion .  



Anon. "Bleachery Wastes T rea t ed  by N u t r i e n t s  and High-Rate F i l t e r  
P l a n t " .  Wastes Enq., 26, p ,  452-453, 1955. A t r ea tmen t  p l a n t  
was c o n s t r u c t e d  f n  1948 a t  Mansf ie ld  Bleachery,  Mansfield,  
Massachuset ts ,  t o  p rov ide  t r ea tmen t  f o r  t h e  gene ra l  m i l l  wastes  
and t h e  a l k a l i n e  and a c i d  p roces s  wastes  t h a t  a r e  d i scharged  
from t h e  c o t t o n - f i n i s h i n g  m i l l .  The p l a n t  i s  designed t o  t r e a t  
a  maximum flow o f  f mgd by primary sedimentatior , ,  a e r a t i o n ,  
h igh - r a t e  b i o b o g i c a l  f  f l t r a t i o n  and second sedimentat ion,  

C 

r e c i r c u l a t e d  t o  t h e  a e r a t i o n  t ank ,  The f i n a l  e f f l u e n t  can b e  
d i scharged  t o  t h e  r f v e r ,  o r  s t o r e d  i n  a  lagoon from which f t  1 
seeps  i n t o  t h e  ground, I t  i s  necessary  t o  add supplementary 
N and P  t o  t h e  waste wa te r s .  Sludge i s  dfsposed o f  i n  a  lagoon.  

23. Anon. 'TCMC! Kayoed Stream Po l lu t fonKB ' .  T e x t i l e  Hnd., a, (101, 
p. 161-162, 1960. A t  t h e  Dan River  M i h h s ,  I nc . ,  V i r g i n i a ,  50- 
60% o f  t h e  p o l l u t i o n  l o a d  d i scharged  t o  t h e  Dan River r e s u l t e d  
from t h e  c o t t o n  d e s i z i n g  wastes,  and p a r t i c u l a r l y  du r ing  t h e  
summer wi th  low flows and high water temperatures ,  t h e  oxygen 
c o n c e n t r a t i o n  i n  t h e  r i v e r  was reduced below s t a t e  s t a n d a r d s .  
Experiments showed t h a t  t h e  BOD o f  t h e  waste wate rs  cou ld  be  
reduced by .us ing  @MC i n s t e a d  o f  s t a r c h  i n  t h e  s i z i n g  process ,  
and t h i s  has  now been used i n  f u l l - s c a l e  o p e r a t i o n  f o r  ove r  a  
y e a r .  

24. Anon. "Color Removal from Azo Dye Works"". Proc.  Amer. Soc. Civ.  
Enqrs. ,  84, bSA2ffi3 Pap. No. 1611, 4  pages, 1958. I n  t h i s  
r e p o r t  o f  t h e  S a n i t a r y  Engineer ing Research Committee, I n d u s t r i a l  
Wastes S e c t i o n  o f  t h e  American S o c i e t y  o f  C i v i l  Engineers ,  t h e  
r e s u l t s  a r e  given o f  exper iments  on t h e  t r ea tmen t  o f  t e n  t y p i c a l  
azo dyes which a r e  f r e q u e n t l y  used i n  t h e  t e x t i l e  i n d u s t r y ,  wi th  
s tannous c h l o r i d e .  The c o l o r  o f  t h e  dyes was complete ly  des-  
t royed  by h e a t i n g  a t  212°F'. f o r  2 hours  i n  t h e  presence  o f  a  
smal l  amount o f  s tannous c h l o r i d e ,  

25 .  Anon. ""Disposal o f  I n d u s t r i a l  Waste M a t e r i a l s " .  Soc. o f  Chem. 
Ind. ,  London, 157 pages, 1957. Papers  r ead  a t  t h e  conference  
a t  S h e f f i e l d  Un ive r s i t y ,  A p r i l  17-19> 1956, wi th  t h e  d i s c u s s i o n s  
t h a t  fol lowed.  X l l u s t r a t f o n s ,  map, diagrams, and t a b l e s .  

26. Anon. " E f f l u e n t  Treatment a t  a  Yorkshire  M i l l m ,  T e x t i l e  Weekly, 
6$, ( 1 1 ,  p.  509-510 and 533, 1964. The F l y g t  pumping 
i n s t a l l a t i o n  descr fbed  i s  s a i d  t o  b e  a b l e  t o  move water  
h e a v i l y  laden  wi th  t e x t i l e  f i b e r s  and has  been i n s t a l l e d  i n  
B r i t a i n  by a  woolen and worsted manufacturer ,  dyer, and f i n i s h e r .  
Hns taEla t ion  and running c o s t s  were found t o  be  low. I n  18 
months o f  o p e r a t i o n  it i s  cla imed t h a t  no r e p a i r  o r  s e r v f c i n g  
c o s t s  have occu r red ,  

27, Anon. " E f f l u e n t  Treatment i n  Dyeworks." S h i r l e y  Hnst. I n t e r n .  
Dyer, 134, p, 871-873, 1965. A b r i e f  review o f  t h e  work re- 
p o r t e d  by t h e  S h i r l e y  I n s t i t u t e  i n  l e a f l e t s  and a t  t h e  open- 
days o f  t h e  Cot ton S i l k  & Man-Made F i b r e s  Research Assoc. on 
e f f l u e n t  t r ea tmen t  s t u d i e s ,  



Anon. ""Effkuent Treatment P l a n t s ,  I n s t a l l a t i o n  a t  Spinning 
Works i n  Devon." ,, 6%, p.  115, 1964. The 
important  des ign  and o p e r a t i n g  f e a t u r e s  o f  t h e  new p l a n t  
i n s t a l l e d  t o  t r e a t  waste wate rs  from t h e  s cou r ing  o f  woollen 
yarn and c l o t h  a t  t h e  works o f  t h e  Buckfast  Spinning Company 
Ltd . ,  Devon, a r e  desc r ibed .  The waste wate rs  a r e  d i scha rged  
t o  a  ho ld ing  tank where t h e  pH va lue  i s  a d j u s t e d  and t h e  
emulsion i s  then pumped to an au toc l ave  where it i s  s u b j e c t e d  
t o  steam hea t ing ,  p r e s s x  i z ing ,  and c rack ing .  The d i scha rge  
from t h e  au toc l ave  i s  c o l l e c t e d  i n  ano the r  tank, t h e  o i l s ,  
f a t s  and g r e a s e s  r i s i n g  t o  t h e  t o p  and be ing  decanted,  s t o r e d ,  
and e v e n t u a l l y  r ep roces sed ,  The pH va lue  o f  t h e  remaining 
l i q u o r  i s  ad-justed b e f o r e  d i l u t i o n  wi th  o t h e r  waste wa te r s  
and d i scka rge  t o  t h e  municipal  sewer. 

Anon. "'How t o  T r e a t  T e x t i l e  Wastes'" Wastes Enq., - 32 ( 1 1 ,  
p ,  188-989, 1961. Remarks from two r e p o r t s :  1) "A 
S f m p l i f f c a t i o n  o f  T e x t i l e  Waste Survey and Treatment"', by 
N, England I n t e r s t a t e  Water P o l l u t i o n  Con t ro l  Commission; 

o t t o n  T e x t i l e  Indus t rya8 ,  by P u b l i c  Hea l th  S e r v i c e ,  
F a c t o r s  t o  b e  cons ide red  t o  determine i f  w a s e  t r ea tmen t  is 
neces sa ry  and which t r ea tmen t  i s  b e s t .  

Anon. * % a t e s t  Word on LOW-Cost Mrll-Waste Disposa l"  '. T e x t i l e  
World, G, (61, p. 71-75> 1960. Emphasis i s  on d i scha rge  o f  
m i l l  and dyehouse wastes  i n t o  s t reams;  sugges t ions  a r e  made 
f o r  handlrng waste by c u t t i n g  waste volume, changing process ,  
s e p a r a t i n g  wastes,  b u i l d i n g  a e r a t i o n  system, o r  u s ing  
b i s o r p t i o n  system, 

Anon, "Mew Ion-Exchange Res ins  f o r  P u r i f y i n g  Water". - Wool 
Record, 107, p. 35-36, 1965. Permutet  Co., L td .  New r e s i n s  
f o r  use  i n  anion-exchange systems f o r  water  p u r i f i c a t i o n  a r e  
desc r ibed  b r i e f l y .  

Anon. ""164 T e x t i l e  S l a s h i n g  Manual.". Auburn Un ive r s i t y ,  
Department o f  T e x t i l e  Technology, Auburn, Alabama, 194 pages, 
1964, $5.00.  Contents: T e x t i l e  f i b e r s ;  s l a s h i n g  equipment; 
m a t e r i a l s  f o r  s i z i n g ;  s f  ze p repa ra t ion ,  handl ing ,  and 
a p p l i c a t i o n ;  common s i z ~ n g  problems. 

Anon. 'I1966 Book o f  ASTM S tandards .  P a r t  2 3 .  I n d u s t r i a l  Water; 
Atmospheric WnaLysisU", P 

848 pages, 1966 (3-916 Race S t r e e t ,  Ph i l ade lph ra ,  Pa . ,  3  3 

$15 .08) ,  ASTM s t a n d a r d s  r e l a t i n g  t o  i n d u s t r i a l  water ,  
f n d u s t r f a l  waste water ,  and a tmospher ic  a n a l y s i s  a r e  included.  

ur S p e c i a l  Correspondent Repor t s  on Water Supply and 
E f f l u e n t w " .  E f f l u e n t  and Water T r e a t .  J., 3, ( 1 I r  p .  29, 1963. 
Under t h e  e f f l u e n t  s e c t i o n  a r e p o r t  of  t h e  conference  
o rgan ized  by t h e  T e x t i l e  F i n i s h i n g  group o f  t h e  T e x t i l e  
I n s t i t u t e  on t h e  t r ea tmen t  and d i s p o s a l  o f  t e x t i l e  e f f l u e n t s .  
Included a r e :  

1, Southway - s p e c i a l  problems i n  B r i t a i n .  
2 .  A.  R. h ~ t t l e  - An account  o f  requi rements  o f  River  

Boards and l o c a l  a u t h o r i t i e s  r e c e i v i n g  d i s c h a r g e s  i n t o  



sewage system. Best  p l ace  f o r  t e x t i l e  e f f l u e n t  was i n  
t h e  l o c a l  a u t h o r i t y  sewer a l though  p re t r ea tmen t  might 
be  necessary .  
Chesner and Rober ts  - "Ef f luen t  s t u d i e s  wi th  b l e a c h i n g  
l i q u o r s u .  70 t o  90% o f  BOD load  from m i l l  due t o  
p roces s fng  chemicals  and on ly  10 t o  30% due t o  t h e  
f i b e r .  Enzyme d e s i z i n g  fol lowed by a  c a u s t i c  b o i l  
produced fou r  t imes t h e  BOD l o a d  o f  p e r s u l f a t e  d e s i z i n g  
fol lowed by peroxide  b l each .  
L. J. Smith - o u t l i n e  o f  p l a n t  t ype  r e q u i r e d  f o r  t h e  
p u r i f i c a t i o n  o f  t h e  e f f l u e n t  l i k e l y  t o  b e  d i scha rged  
from t e x t i l e  m i l l s .  

Anon. "Pre t rea tment  Plane f o r  Wool Fac tory  E f f l u e n t ;  Wear and 
Tees River  BoardtE, Enqfneer, 214, p .  601, 1962. A new 
technique  us fng  calcfum c h l o r f d e  a s  t h e  r eagen t  reduces  t h e  
BOD load  t o  about  1500 lb . /day i s  desc r ibed .  I n  o p e r a t i o n  a t  
Head Wr i gn t son  r o c e s s e s  Ltd. ,  Imper i a l  Chemical I n d u s t r i e s  
Ltd. ,  and Patons  and Baldwins Ltd .  

Anon. "Problem o f  S i s a l  E f f l u e n t " .  E f f l u e n t  and Water T r e a t .  J., 
3, p.  643, 1963. A new p l a n t  f o r  s e p a r a t i n g  l i q u i d  and s o l i d  
s i s a l  wastes  i s  desc r ibed .  

Anon, "Proceedings  o f  t h e  T h f r t e e n t h  Southern Municipal  and 
I n d u s t r i a l  Waste Conferencerr .  ( A p r i l  16 and 17, 1964) Duke 
Un ive r s i t y ,  Durham, N. C. 2 1 2  pages, $5.00. Of t e x t i l e  i n t e r e s t  
a r e  a  symposium (an a p p r a i s a l  o f  r e g u l a t o r y  s t a t u t e s  r e l a t i n g  
t o  c o n t r o l  o f  p o l l u t i o n )  and t h e  fo l lowing  paper :  " I n t e r -  
r e l a t ~ o n s h i p s  Among Water Resources, P o l l u t i o n  Cont ro l ,  and 
Growth o f  t h e  T e x t i l e  I n d u s t r y  i n  t h e  Sou theas t  (35 r e f s .  ) ,  
by T .  A. Alspaugh, p .  167-203. 

Anon. "Proceedfngs  o f  t h e  2 l s t  I n d u s t r i a l  Waste Conference". 
P a r t s  l and 2 .  Sponsored by Purdue Univ, and Ind .  S t a t e  Board 
o f  Hea l th .  May 3-5, 1966. Purdue Un ive r s i t y ,  L a f a y e t t e ,  I nd .  
P017 pages .  Eng, Extens ion  S e r i e s  N o .  121,  $13.50. The 
fo l lowing  pape r s  o f  p a r t i c u l a r  i n t e r e s t  t o  t h e  t e x t i l e  
i n d u s t r y  a r e  included:  

1) "BiologicaB Treatment o f  Waste Water from S y n t h e t i c  
R e s m  ManufactureuB by K .  6 .  S i n g l e t o n  (Ciba (A,R,L , )  
L t d . ) ,  p. 62-71. 

2 )  "Mechanism o f  S t a r c h  Removal i n  Ac t iva t ed  Sludge 
Process"  by S .  K,' Baner j f ,  B .  B .  Ewing, It. S. 
Engelbrecht ,  and R .  E .  Speece, p ,  84-102. 

3 )  "Sodium Hydroxide Recovery fn  t h e  T e x t i l e  Indus t ry"  
by @ .  S .  Carr ique  and L, U. J a u r e q u i  (Univ. o f  Buenos 
Afres ] ,  p. 861-868, 

4) " U t i % f z a t i o n  o f  R e s f s t a n t  P r o t e i n s  ( e .g .  K e r a t i n )  by 
Ac t iva t ed  Sludge" by 6 .  J. Capestany (Mun ic ipa l i t y  o f  
Met ropol i t an  S e a t t l e ]  and D.  A. Car l son  (Univ. o f  
Washington), p. 943-952. 



39. Anon. "'Process f o r  T r e a t i n g  Water". B r i t i s h  P a t e n t  955,321 t o  
" Esso Research and Engineer ing Company, A p roces s  i s  clafmed 

f o r  removing wate r - so lub le  o r g a n i c  compounds from sewage-works 
e f f l u e n t s  and t r a d e  waste wate rs  which a r e  f r e e  from suspended 
s o l i d s .  High-molecular compounds, p a r t i c u l a r l y  low concent ra -  
t i o n s  o f  non-biodegradable wate r - so lub le  compounds, such a s  
s y n t h e t i c  d e t e r g e n t s ,  a r e  removed by foam f r a c t i o n a t i o n ,  and 
low-molecular o r g a n i c  compounds a r e  then removed by e l e c  t r o -  
d i a l y s i s  o r  a d s o r p t i o n  on a c t i v a t e d  carbon,  A des ign  i s  a l s o  
c la imed f o r  a  t r ea tmen t  p l a n t  i n c o r p o r a t i n g  an a c t i v a t e d -  
s ludge u n i t ,  foam-f rac t fona t ion  column, and appa ra tus  f o r  
c o l l a p s e  o f  foam by h e a t i n g  o r  a g i t a t i o n .  E f f l u e n t  from t h e  
ac t iva t ed - s ludge  tank i s  passed t o  t h e  foam-f rac t iona t ion  
column, o r ,  a l t e r n a t i v e l y ,  i f  foam i s  p r e s e n t  i n  t h e  a c t i v a t e d -  
s ludge  t ank  it may be  skimmed o f f  and passed d i r e c t  t o  t h e  
foam-collapsing appa ra tus .  Gas i s  taken  from t h e  a e r a t i o n  tank  
and supplemented wi th  a i r  f o r  use  i n  foaming. F ine  bubbles  
a r e  used and t h e  bubble  s i z e  and a c i d i t y  must be  c o n t r o l l e d  
c a r e f u l l y .  The r a t e  o f  gas s ing  must be  a d j u s t e d  t o  main ta in  
a  d i s t i n c t  foam-liquid f n t e r f a c e  and a  s t a b l e  foam must a l s o  be  
mainta ined (by u s i n g  a  foam column o f  narrow diameter  and, i f  
necessary ,  adding a  smal l  amount of  a lkylbenzene-sulphonate  
t o  i n c r e a s e  t h e  foam s t a b i l i t y  o f  weakly s u r f a c e - a c t i v e  con- 
t a m i n a n t s ) .  The c o l l a p s e d  foam can be  r e c i r c u l a t e d  t o  t h e  
foam-f rac t iona t ion  column t o  f u r t h e r  c o n c e n t r a t e  t h e  o r g a n i c  
i m p u r i t i e s  which a r e  subsequent ly  o x i d i z e d  t o  carbon d iox ide  
and water a t  h igh  temperature  and p r e s s u r e .  A l t e r n a t i v e l y ,  
o r g a n i c  compounds, such a s  phenol, cou ld  be  recovered  from 
t h e  c o l l a p s e d  foam by s o l a r  evapora t fon ,  When used t o  t r e a t  
secondary sewage e f f l u e n t s ,  t h e  p r o c e s s  removed 8 7  p e r  c e n t  
o f  t h e  a lkylbenzenesulphonate  ( l e a v i n g  a  c o n c e n t r a t i o n  o f  l e s s  
t han  0 . 1  mg. pe r  l i t r e )  and 32 pe r  c e n t  o f  t h e  chemical  oxygen 
demand. The p roces s  has  a l s o  been used t o  remove o r g a n i c  
wate r - so lub le  dyes from t e x t i l e  i n d u s t r y  waste wa te r s .  

40. Anon. "Removing De te rgen t s  from Waste Waters;  New Low-Cost 
44 ( l o $ ,  p .  44, 1963. A Methodss'. Mod. T e x t i l e s  Maq,, -3 

new " l i q u i d  ion  exchangem p roces s  developed by General  M i l l s  
i s  desc r ibed .  Cook Machinery Company i s  t o  market  t h e  new 
system t h a t  makes p o s s i b l e  t h e  recovery  o f  t h e  r eagen t  f o r  
con t inuous  use .  The p r i n c i p a l  chemfcals consumed a r e  
s u l f u r i c  a c i d  and sodium hydroxide.  Th i s  system can be  
adapted  t o  many a r e a s  where removal o f  contaminants  i n  d i s -  
charge water i s  impor tan t .  

41. Anon. "Review o f  Papers  P re sen ted  a t  t h e  1965 E f f l u e n t  and 
Water Treatment  onv vent ion" , E f f l u e n t  and Water T r e a t .  J., 2, 
(31, p .  134-136, 1965. Reviewed a r e  e i g h t  a r t i c l e s  by t h e  
fo l lowing  persons :  M .  A ,  Kershaw, A .  S. Wisdom, 6. Rhodes and 

& o t h e r s ,  Pan M. Aitken,  "I". G .  Noble, S .  E. Punt  and W. J. M .  
Cook, l?. A ,  L. Northcot t ,  and J. F. Wilkes and H.  K e r s t .  
These pape r s  covered water c o n t r o l s ,  i n s t a l l a t i o n s ,  and t r e a t -  
ment p e r t a i n i n g  t o  paper m i P l s ,  t e x t i l e  wastes  and o t h e r  water  
p o l l u t a n t s .  



42. Anon. "Review o f  t h e  L i t e r a t u r e  o f  1964 on Waste-Water and 
Water P o l l u t i o n  Cont ro l" .  J. Water P o l l u t i o n  Con t ro l  
Federa t ion ,  37, p.  887-979, 1965. 

43. Anon. ltReports on t h e  Progress  o f  Applied Chemistry".  Soc. - 
of  Chemical Indus t ry ,  Vol. X L V I I I ,  800 pages, 1963. London. 
Progress  i n  t h e  v a r i o u s  branches  o f  a p p l i e d  chemis t ry  i s  
reviewed, wi th  a  comprehensive l i s t  o f  r e f e r e n c e s  appended t o  
each c h a p t e r .  The fo l lowing  a r e  among t h e  s u b j e c t s  cons ide red .  

1) "Sewage, Trade Wastes and River  Po l lu t ion ' \  J. McNicholas. 
p .  322-333. This  review covers  l e g i s l a t i o n  t o  c o n t r o l  
p o l l u t i o n  o f  s u r f a c e  wate rs  and beaches,  and s t u d i e s  on 
r i v e r  p o l l u t i o n ;  e f f e c t  o f  p o l l u t i n g  m a t e r i a l s  on f i s h ;  
s torm sewage; p e r c o l a t i n g  f i l t e r s ,  a c t i va t ed - s ludge  
p roces s ;  s ludge  t r ea tmen t ;  e f f e c t s  o f  s y n t h e t i c  d e t e r -  
g e n t s ;  t r ea tmen t  o f  t r a d e  waste wa te r s ;  and in s t rumen t s  
f o r  t h e  c o n t r o l  and moni tor ing o f  sewage-treatment 
p roces ses .  

2 )  l rBiodegradabi l i ty  of  D e t e r g e n t s u .  D.  W. G.  Dicker .  p .  
334-342. Cur ren t  p rog res s  i n  t h e  development o f  "bio- 
l o g i c a l l y - s o f t "  a n i o n i c  d e t e r g e n t  m a t e r i a l s  and t h e  con- 
t r o l  o f  "hard" m a t e r i a l s  i s  o u t l i n e d ,  fol lowed by a  review 
o f  work on t h e  measurement o f  b i o l o g i c a l  d e g r a d a b i l i t y  
and i t s  r e l a t i o n  t o  molecular  s t r u c t u r e ;  s t u d i e s  on non- 
i o n i c  d e t e r g e n t s ,  s i n c e  t h e i r  r e l a t i v e  c o n t r i b u t i o n  t o  
p o l l u t i o n  w i l l  i n c r e a s e  a s  b i o l o g i c a l l y - s o f t  a n i o n i c  
d e t e r g e n t s  come i n t o  gene ra l  u se ;  and s t u d i e s  on t h e  
t o x i c i t y  o f  s u r f a c e - a c t i v e  a g e n t s  and t h e  removal o f  
a lky lbenzenesu lphona tes  from waste wa te r s .  

3 )   microbiology o f  Water, Sewage and I n d u s t r i a l  E f f l u e n t s m .  
L .  A.  A l l en .  p.  532-541. T h i s  chap te r  cove r s  t h e  micro- 
b io logy  o f  water ,  e s p e c i a l l y  sewage-polluted water,  and 
o f  was te - t rea tment  p rocess ,  p a r t i c u l a r l y  t h e  v a r i o u s  
mod i f i ca t ions  o f  t h e  ac t iva t ed - s ludge  p r o c e s s  and t h e  
t r ea tmen t  o f  ca rbon iza t ion ,  cyanide,  cel lu lose-manufac-  
t u r e  and o t h e r  t r a d e  waste wa te r s .  

4 )  "Sampling f o r  B a c t e r i o l o g i c a l  Examination".  B .  M .  Gibbs.  
p .  541-549. Inc luded  i n  t h i s  review a r e  sampling 
dev ices  and techniques  f o r  t h e  mic rob io log ica l  exami- 
n a t i o n  o f  water  and mud. Other c h a p t e r s  o f  t h e  r e p o r t  
c o n t a i n  in format ion  on t h e  d i s i n f e c t i o n  of  water  by 
c h l o r i n a t i o n  (p .  566) o r  ozona t ion  (p .  6021, deminer- 
a l i z a t i o n  o f  sea  water  u s ing  s o l u b l e  ph tha locyanine  dyes 
t o  i n c r e a s e  t h e  r a t e  o f  s o l a r  evapora t ion  (p .  541, and 
t h e  u se  o f  p l a s t i c  p ipes  f o r  d r i n k i n g  water  (p .  622 ) .  

44. Anon. "Reports  on t h e  Progress  o f  Applied Chemistry - 1963". Soc. - 
o f  Chemical Indus t ry ,  795 pages, 1964. Ava i l .  from Gordon & a 
Breach, 150 F i f t h  Ave., New York 11, New York. $30.00. Conten ts  
i nc lude  t h e  fo l lowing  reviews: Dyestuff  I n t e r m e d i a t e s  and 
F luo rescen t  Br igh ten ing  Agents, by M. C .  C la rk  and E .  Brunner, t 
p. 14-37; Dyes tuf f s ,  by C .  V.  Stead,  p.  38-56; S y n t h e t i c  
F i b e r s  ( p o l y o l e f i n  f i b e r s ) ,  by G .  W.  Taylor ,  p .  195-202; 
S y n t h e t i c  F i b e r s  ( a c r y l i c  f i b e r s ) ,  by V. Furness,  p .  202-208; 



Bleaching,  Dyeing and F in i sh ing ,  by 3. T .  Marsh, p. 209-220; 
Sewage, Trade Wastes, and River  P o l l u t i o n ,  by J. McNfcholas, 
p. 322-333; and B iodegradab i l i t y  o f  Dete rgents ,  by D.  W. 6. 
Dicker, p .  334-342. 

Anon. "Simple Bio-Aeration M i l l s  S t rong  Wastes Cheaply". Chem. 
Enq., 70, ( 1 1 ,  p .  40 and 42, 1963. The prolonged a e r o b i c  
s t a b i l i z a t i o n  p roces s  developed by R .  M, Souther  has  now been 
i n s t a l l e d  a t  a p l a n t  a t  Haw River,  North Caro l ina ,  t o  t r e a t  a 
mixture  o f  t e x t i l e  waste wate rs  and domestic sewage, and a t  
s e v e r a l  o t h e r  p l a n t s  i n  North Ca ro l ina  and Georgia.  The 
advantages  o f  t h i s  p rocess ,  which can t r e a t  s t r o n g  s t a r c h  
d e s i z i n g  wastes  a long  with  dyes and o t h e r  waste wate rs  a r e  
i n d i c a t e d .  The o p e r a t i o n  s f  t h e  p roces s  i s  desc r ibed  b r i e f l y ,  
and a f low diagram o f  t h e  p l a n t  i s  g iven .  

Anon. "Standard Methods f o r  t h e  Examination o f  Water and 
Wastewater, I nc lud ing  Bottom Sediments and S ludgesm.  Prepared 
and pub l i shed  j o i n t l y  by American P u b l i c  Hea l th  Assoc,,  American 
Water Works Assoc., and Water P o l l u t i o n  Cont ro l  Fed. 1 2 t h  ed.  
American P u b l i c  Hea l th  Assoc., I nc . ,  1790 Broadway, New York, 
New York. 10019. 1965, 769 pages.  $15.00. 

Anon. "Stream P o l l u t i o n  Reduction Program f o r  F i n i s h i n g  P l a n t " .  
T e x t i l e  Hnd., 1 2 1 ,  p. 41-73, 1957. Hohokus Bbeachery. A 
waste t r ea tmen t  p l a n t  and program des igned  f o r  Hohokus Bleachery 
i s  desc r ibed .  Diagram and photographs .  

Anon. "'Symposium on Waste-Disposal Problems o f  Southern M i l l s " .  
Am. Dyestuff  R e p t r - ,  44, ( 1 2 1 ,  p. 379-400, 1966. Papers  on 
R e l a t i o n  of  Fede ra l  s t ream p o l l u t i o n  t o  laws and i n d u s t r y ;  
Cotton s l a s h i n g  with  s y n t h e t i c  compounds a s  means toward 
p o l l u t i o n  abatement;  Bleaching and dyehouse waste s t u d i e s ;  
T e x t i l e  waste t r ea tmen t  i n  Texas;  B i o l o g i c a l  t r ea tmen t  o f  
mixture  o f  h i g h l y  a l k a l i n e  t e x t i l e - m i l l  waste and sewage; 
C l a s s i f i c a t i o r r  o f  s t reams i n  Georgia, South Ca ro l ina  and North 
Ca ro l ina ;  P o l l u t f o n  c o n t r o l  by recovery o f  c a u s t i c  soda.  

Anon. " 'Text i l e  E f f l u e n t  Treatment and DfsposaPw. Cot ton S i l k  
and Man-made F i b r e s  Research Assoc ia t ion ,  Manchester ( S h i r l e y  
I n s t i t u t e  Pamphlet No. 92) 92 pages, 1966, Papers  r ead  a t  a 
conference  on 17 th  November, 1965, a r e  p re sen ted :  '"Planning 
f o r  Trade-Eff luen t  Disposa lw by P .  C .  G .  I s a a c  (pp.  9-34), 
"'Treatment o f  Waste Waters from t h e  T e x t i l e  I n d u ~ t r y ' ~  by A. 3. 
Wheatland (pp. 35-59), " P o l l u t i o n  by T e x t i l e  E f f l u e n t s  i n  t h e  
Mersey Basin" by C. Lumb (pp. 60-761, and u s S t r a t i f i c a t i o n  i n  
Sedimentat ion T a n k s m 9 y  A. W. L i t t l e  (pp.  77-92). 

Anon. " T e x t i l e  Waste Disposa l  SymposiumB8. Am. Dyestuff  Reptr  . , 
47 (141, p .  P473-B491, 1958. Papers  p r e s e n t e d  on Disposa l  o f  -, 
combined t e x t i l e  f i n i s h i n g  wastes  and domestic sewage; 
P o l l u t i o n  c o n t r o l  o f  New England I n t e r s t a t e  Waters. 

Anon. 'The BOD o f  T e x t i l e  Chemicals: Updated L i s t  - 1966". Am. 
Dyestuff  Rep t r , ,  55, p .  P685-P688, 1966. RA58 Stream 'San i ta t ion  
Technol. AATCC @ o G f t t e e .  The l i s t  q i v e s  (1) name o f  chemical,  
( 2 1  5-day BOD, %, (3 r e f e r e n c e s ,  ( 4 j  chemecal composit ion and 
use .  9 r e f s .  



5 2 .  Anon. "The Second I n t e r n a t i o n a l  Man-Made F i b r e  Symposium - 
1965 i n  B e r l i n " .  Pase r fo r sch .  u. T e x t i l t e c h . ,  16, (a, 
p.  363-371, 1965- In German. Shor t  r e p o r t s  o f  t h e  fo l lowing  
papers  a r e  publ f  shed toge the r :  'The po lymer iza t ion  o f  w- 
aminocarboxylic a c i d  lactams" by P, Schlack;  '%eact ion mech- 
anisms i n  po lye thy lene  t e r e p h t h a l a t e  mel t s"  by H.  Zfmmermann 
and o t h e r s ;  ""Fibre format ion from polypropylene and modf f  i e d  
polypropylenew by F, G e l e j i  and o t h e r s ;  "A s tudy  o f  s t r e t c h i n g  

6 

proces ses  i n  polypropy%eneKQy M. Jambrrch, I. Diacik ,  and 
P. Hravnak; "The i n f l u e n c e  o f  p roces s ing  and f i n i s h i n g  on f 

g l a s s  f f b r e  p r o p e r t f e s "  by W. Bobeth, R .  Ba r the l ,  and G .  
Wfedemann; "Two s t r u c t u r a l  c l a s s e s  among man-made f i b r e s "  
by N. V. Michajlov;  "The p a r a c r y s t a l l i n e  f f b r i l l a r  s t r u c t u r e  
i n  po lye thy lene  which has been drawn and tempered by v a r i o u s  
methods" by R.  Hosemann, F. J. B a l t a  C e l l e j a ,  and W. Wilke; 
"An i n v e s t  i g a t f o n  o f  t h e  supermolecular  s t r u c t u r e  o f  man- 
made f i b r e s "  by A.  B .  Paksver and &, S .  Gerasimova; "The 
s t a t e  o f  s o l u t i o n  o f  h igh  polymers" by e .  Wuscher; 'New 
s t u d i e s  on t h e  s o l u t i o n  s t a t e  i n  c e l l u l o s e  s o l u t f o n s r ~ y  J. 
Schurz;  "Physico-chemical s t u d i e s  o f  t h e  supermolecular  
s t r u c t u r e  o f  h igh  s t r e n g t h  r egene ra t ed  ee lPu lose  f i b r e s "  by 
B .  P h i l f p p  and J. Baudisch;  " I n v e s t i g a t i o n s  o f  s t r u c t u r a l  
changes i n  c e l l u l o s e  du r ing  t h e  v i s c o s e  process ,  wi th  t h e  
a i d  o f  deuter ium exchange and i n f r a r e d  techniques"  by 
G .  Wlodarski;  "Poss ib l e  methods o f  s t r u c t u r e  format ion  i n  
r egene ra t ed  c e l l u l o s e  f i b r e s w  by H. Klare  and o t h e r s ;  "On 
t h e  format ion o f  v i s c o s e  f i b r e s "  by VV.  Beseda, M. Mozler, 
and F .  Lauko; "Kine t i c  s t u d i e s  on t h e  breakdown o f  x a n t h i c  
a c i d s m  by 2. Cichowski; "The normal s o l u t i o n  p r o p e r t i e s  o f  
v i s c o s e  wi th  r e s p e c t  t o  u l t r a  f  i l t r a t f o n  and f l o c c u l a t i o n  
behaviour"  by A.  Matthes, A.  Grundling, and M, Roszberg; 
'"eeent t r e n d s  i n  t h e  development o f  modern c e l l u l o s e  
chemist ry"  by Z. A. Rogovin; "Some r e s u l t s  from t h e  g r a f t i n g  
o f  c e l l u l o s e  and c e l l u l o s e  d e r i v a t i v e s  wi th  v i n y l  monomersu 
by C. Sfmfonescu; " C h a r a c t e r i z a t i o n  o f  v i s c o s e  and v i s c o s e  
s o l u t i o n "  by E. T r e i b e r ;  ""The o r i g i n  o f  t r a n s v e r s e  p e r i o d i c  
changes i n  inorganic ,  o r g a n i c  and s y n t h e t i c  f i b r e  
s t r u c t u r e s "  by HH, Dolmetsch; "The chemical  changes i n  
c e l l u l o s e  and r egene ra t ed  f i b r e s  caused by h e a t  t r e a t m e n t u  
by H,  S i h t o l a  and %. Nefmo; "Process  water  and e f f l u e n t  
t r ea tmen t  i n  man-made f i b r e  p roduc t ion  u n i t s e '  by J. 
Kaeding; "Water and t h e  r egene ra t ed  c e l l u l o s e  i n d u s t r y "  by 
W. Voss; "'The important  p r o p e r t i e s  o f  man-made f f b r e s  and 
t h e i r  t e s t  methodsw by H. Bohr inger ,  

53. Anon. "The Somerset River  Board. T h i r t e e n t h  and Four t een th  
Annual Reports  and S ta tements  o f  t h e  Accountsm.  7 2  pages, 
4  p l a t e s  (1st A p r i l  1962 t o  3 l s t  March 19631, 68 pages, 6  
p l a t e s  (1st A p r i l  1963 t o  3Est March 1964) .  These r e p o r t s  
c o n t a i n  in format ion  on water r e sou rces ,  f i s h e r i e s ,  and It 

preven t ion  o f  r f v e r  p o l l u t i o n ,  wi th  i n d i v f d u a l  c o n s i d e r a t i o n  
o f  t h e  p r i n c i p a l  r i v e r s  i n c l u d i n g  causes  o f  p o l l u t i o n  and q 

remedia l  a c t i c n .  Sewage fungus has  agafn  been found i n  v a r i o u s  
r i v e r s  i n  t h e  a r ea ,  p a r t i c u l a r l y  below t h e  o u t f a l l s  from smal l  
sewage works, a  cheese  f a c t o r y ,  and a  paper m i l l ,  and b e t t e r  
maintenance o f  t h e  smal l  sewage works i s  recommended t o  produce 



b e t t e r  e f f l u e n t s .  M o r t a l i t y  o f  f i s h  i n  t h e  r i v e r  Brue was 
found t o  co inc ide  wi th  t h e  occur rence  o f  h igh s a l i n i t y  i n  t h e  
r i v e r  r e s u l t i n g  from i n f i l t r a t i o n  o f  sea  water a t  Highbrfdge.  
The f i s h  d i e d  when the  c h l o r i d e  c o n c e n t r a t i o n  exceeded l1 ,000 
p.p.m., and t h e  r i v e r  appeared t o  recover  when t h e  c o n c e n t r a t i o n  
o f  c h l o r i d e  decreased  t o  below 7000 p.p.m. The s t anda rds  
a p p l i e d  t o  e f f l u e n t s  t ake  i n t o  account t h e  f low and v e l o c i t y  o f  
t h e  r i v e r ,  t h e  arnorint o f  water a v a i l a b l e  f o r  d r l u t i o n ,  t h e  s e l f -  
p u r i f y i n g  capac i ty ,  and t h e  use  made c f  t h e  r i v e r  water  down- 
s t ream o f  t h e  o u t f a l l .  For f u l l y - t r e a t e d  sewage and t r a d e  
waste wate rs  r e c e i v i n g  an adequate  d i l u t i o n  o f  c l e a n  r f v e r  
water  wi th  s u f f i c i e n t  p u r i f y i n g  capac i ty ,  t h e  s t a n d a r d  i s  
normally l e s s  t han  20 p.p,m, BOB and 30 p.p.m. suspended 
mat te r ,  b u t  where t h e  r i v e r  i s  slow-running and t h e  d i l u t i o n  
a v a i l a b l e  i s  l e s s  than  8 t imes,  a  h igher  s t anda rd  i s  r e q u i r e d .  
I n  an a t t empt  t o  determine t h e  most s u i t a b l e  t ype  and grade o f  
medium f o r  p e r c o l a t i n g  f i l t e r s  t r e a t i n g  c loth-manufactur ing waste 
waters ,  t h e  p l a n t  i n s t a l l e d  a t  t h e  f a c t o r y  o f  Fox Bros. ,  
Well ington,  t o  t r e a t  h a l f  t h e  waste waters ,  i nc ludes  a  f i l t e r  
d iv ided  i n t o  four  s e c t i o n s  wi th  t h r e e  d i f f e r e n t  media. I n  
a d d i t i o n  t o  d e t a i l e d  chemical  and b ro log icah  surveys  o f  some 
non- t ida l  r i v e r s  i n  t h e  a r ea ,  a  survey has  been made o f  t h e  
t i d a l  wate rs  o f  t h e  r l v e r  P a r r e t t  t o  i n v e s t i g a t e  t h e  e f f e c t s  
o f  u n t r e a t e d  sewage and t r a d e  waste wa te r s ;  i n  con junc t ion  
with  t h e  Water P o l l u t i o n  Research Laboratory measurements were 
made o f  t h e  h y d r a u l i c s  o f  t h e  r i v e r ,  t h e  p o l l u t i n g  load  be ing  
discharged,  and t h e  chemical  s t a t e  o f  t h e  water  wi th  p a r t i c u l a r  
r e f e r e n c e  t o  t h e  c o n c e n t r a t i o n s  o f  d i s s o l v e d  oxygen and c h l o r i  de .  
A l a r g e  p a r t  o f  t h e  t i d a l  s e c t i o n  o f  t h e  r i v e r  was found t o  be  
s e r i o u s l y  p o l l u t e d .  Hydrographic surveys  have a l s o  been made 
i n  connection wi th  t h e  l o c a t i o n  of  o u t f a l l s  f o r  t h e  proposed 
d i scha rge  o f  sewage from Burnham U . D . C .  i n t o  t h e  t i d a l  wate rs  
o f  t h e  r l v e r  P a r r e t t ,  from Nai l sea  New Town (Long Ashton R.D.C,  $ 
and a d j o i n i n g  v i l l a g e s  i n t o  t h e  B r i s t o l  Channel west o f  
Clevedon, from Por t i shead  U , D , C ,  i n t o  Redc1i.f f e  bay nea r  Black 
Nore, and from Kewstoke (Axbridge R,  DOC, 1 i n t o  Woodspring bay.  

54. Anon. 'Trea tment  o f  Wool Scour E f f l u e n t  and t h e  Recovery o f  
Wool Grease" ". - 3  -S 5 2  ( 2 5 )  p.  P949, 1963. 
The b a s i s  o f  t h e  process  used i n  t h e  t r ea tmen t  o f  a l l  t h e  - 
e f f l u e n t  wi th  a  s o l u t i o n  o f  calc ium c h l o r i d e  (b r fne ]  i n  a  
suf  f  c r e n t  amount t o  p r e c i p i t a t e  t h e  soap and sodium ca rbona te .  
This  b reaks  t h e  emulsion and t h e  p r e c i p i t a t e d  ma t t e r  i s  f i l t e r e d  
o f f  by pe rcoa t ed  r o t a r y  drum vacuum f i l t e r s .  

55. Anon. "Union a b i d e  % Biodegradable S u r f a c t a n t s  F i g h t  P o l l u t i o n "  '. 
Am, T e x t i l e  Reptr . ,  €30, ( 2 5 )  p ,  60, 1966. Union C a r b i d e D s  
b iodearadable  s u r f a c t a n t s  f o r  t h e  t e x t i l e  i n d u s t r y  a r e  a 

d i scussed  i n  r e l a t i o n  t o  water  p o l l u t i o n .  

Problems" . - 3  - 80, p .  19, 21 ,  and 61, 1966. 
(Farbenfabr iken  Bayer AG.] This  paper  r e p o r t s  on t h e  t r e a t -  
ment o f  raw t e x t i l e  wate rs  u s ing  ion  exchange r e s i n s .  I t  
c o n s i d e r s  economy o f  equipment i n s t a l l a t i o n  i n  new o r  remodeled 
p l a n t s .  



Anon. "Wastes Treatment P l a n t  f o r  Cotton F i n i s h i n g  Indus t ry ,  
S a y l e s v f l l e ,  Rhode I s l a n d w .  Wastes Enq., 26, p.  397 and 414, 
1955. The p l a n t  f o r  t r ea tmen t  o f  t h e  waste wate rs  a t  a  m i l l  
o f  t h e  Say le s  F i n i s h i n g  P lan t ,  Hnc., a t  S a y l e s v i l l e ,  Rhode 
I s l a n d ,  has  r e c e n t l y  been g r e a t l y  en la rged  t o  t r e a t  more 
adequa te ly  t h e  heavy m f l l  was tes ,  High-ra te  p e r c o l a t i n g  f i l t e r s  
now supplement t h e  o r i g i n a l  low-rate  p e r c o l a t i n g  f l l t e r s .  The 
extended p l a n t  c o n s i s t s  of  primary sed imenta t ion  t a n k s ;  low- 
r a t e  p e r c o l a t i n g  f f l t e r s ,  c inde r  f i l t e r s  and h igh - r a t e  per -  
c o l a t i n g  f i l t e r s ;  secondary sed imenta t ion  t anks ;  and s ludge-  
d ry ing  beds .  Maximum c a p a c i t y  i s  3 .3  m.g.d. 

Anon. "Waste Water Cont ro l  Symposium"", Am. Dyestuff  Rept r . ,  
51 ( l o ) ,  p .  40 - 46, 1962. -9 I .  F a c t o r s  caus ing  p o l l u t i o n  
o f  r i v e r s  by wastes  from t h e  t e x t i l e  i n d u s t r y .  11, The 
f e a s i b i l i t y  o f  t r e a t i n g  t e x t i l e  wastes  i n  connec t ion  wi th  
domestic sewage. P H I ,  Problems o f  t e x t f l e  chemical  was tes .  
I V .  Waste water  c o n t r o l  and water conse rva t ion ,  

Anon. "Waste Waters from t h e  Washing o f  WoolLe. B u l l .  Mens. 
Cent re  Belge e t  Document. Eaux, (713 p .  432-434, 1956. 
I n  connect ion wi th  t h e  r e c e n t  Commission d e a l i n g  wi th  t h e  
p u r f f i c a t i o n  o f  t h e  River Vesdre, Belgium, and t h e  problems 
o f  l a n o l i n  i n  t h i s  r i v e r ,  a b r i e f  summary i s  gfven o f  work 
on s i m i l a r  problems i n  New England and d e t a i l s  a r e  gfven o f  
t h e  method o f  t r e a t i n g  wool s cou r ing  waste wate rs .  

Anon. "Water and E f f l u e n t s " ,  I n t e r n .  Dyer, P ,  916-917, 
1966. Summaries a r e  gfven o f  t h e  fo l lowing  pape r s  p r e s e n t e d  
a t  a  hal f -day symposium by t h e  London Region o f  t h e  Soc. o f  
Dyers & C o l o u r i s t s  on Nov. 4, 1966: (1) Water f o r  t h e  
dyehouse, by T .  H. Morton; ( 2 1  Water usage i n  r i n s i n g ,  by 
G. J.  P a r i s h ;  ( 3 )  Su r face -ac t ive  a g e n t s  f n  p roces ses  and 
e f f l u e n t s ,  by W ,  V .  Barnes and S ,  Dobson; and (41 Treatment 
o f  e f f l u e n t s ,  by A. H. L i t t l e .  

Anon. "Water and Wastes System f o r  an Y n s t a n t  factory"' .  
Wat. Sewage hTks., 111, p.  186-190, 1964. The new t e x t i l e  
f i n i s h i n g  p l a n t  o f  P a c o l e t  I n d u s t r i e s  nea r  Blacksburg, S. C . ,  
u se s  water  from Buffa lo  Creek, a  t r i b u t a r y  o f  Broad River .  
A low d i v e r s i o n  dam has  been b u i l t  a t  t h e  f n t a k e ' p o f n t  and 
water  p a s s e s  t o  a  1.5-ml g a l .  s t o r a g e  tank .  Water f o r  
emergency supply  i s  s t o r e d  i n  an a r t i f i c i a l  l ake ,  enc losed  
by an e a r t h  dam, which r e c e i v e s  s torm d ra inage  from t h e  s i t e .  
c a u s t i c  chemicals  a r e  r e c i r c u l a t e d  and concen t r a t ed  b e f o r e  
t r e a t m e n t .  I n d u s t r i a l  and s a n i t a r y  wastes  a r e  t r e a t e d  
s e p a r a t e l y  In  lagoons and e f f l u e n t  i s  dfscharged  by a  
d i f f u s i n g  p i p e  t o  Broad RfLer. 

Anon. "Water P o l l u t ~ o n " " .  Lab. E s s a i s  Chambre Cornrn. Maqamet. 
2, p.  16-22 1965. ( I n  French) R e s u l t s  a r e  r e p o r t e d  from a  
s imple  i n s t a l l a t i o n  o f  two decan t ing  t anks  f o r  t r e a t i n g  
e f f l u e n t  i n  a  Mazamet dewoolfng p l a n t  where water  i s  s u p p l i e d  
from a  s t ream t h a t  i s  a l s o  t h e  o u t l e t  f o r  e f f l u e n t .  



Anon. 'Water P o l l u t i o n  a n d  Water P u r i f i c a t i o n " .  Bus iness  and 
Defense S e r v i c e s  Admfn. U. S. Department o f  Commerce O,T,S. 
s e l e c t i v e  b ib l iog raphy  SBC S e r i e s  30, 498, 1% pages, J u l y  1962. 
Inc ludes  r a d i o a c t f v f t y  contaminat ion.  

Anon. "Water, Waste Water, and Heat i n  Indus t ry"  '. Ciba Ltd. ,  
Basle,  Swi tzer land .  71 pages ( I n  German) 24 r e p o r t  i s  given 
o f  papers  and d i s c u s s i o n s  a t  a  C I B A  conference h e l d  i n  Zurich 
i n  June, 1961. S u b j e c t s  d e a l t  wi th  inc luded  t h e  c o l l e c t i o n ,  
composit ion and t r ea tmen t  o f  d i f f e r e n t  t ypes  o f  water  supply 
wfth s p e c i a l  r e f e r e n c e  t o  t h e  requirements  o f  t h e  t e x t f l e  
i ndus t ry ,  and t h e  composit ion and methods o f  t r ea tmen t  o f  
waste wate rs  from t h e  v a r i o u s  p roces ses  o f  t h e  t e x t f l e  i n d u s t r y .  
The r e p o r t  i s  i l l u s t r a t e d  wfth photographs, p l a n s  and diagrams 
o f  water  supply p l a n t  and t rea tment  p l a n t  f o r  water  waste.  

Anon. "Wool Scour E f f l u e n t  Treatment and Wool Grease Recovery" . 
Woob Record, 106, p. 24 and 26, 1964, B r i e f  d e t a i l s  a r e  given 
o f  t h e  use  o f  calc ium c h l o r i d e  t o  b reak  down wool s cou r ing  
wastes i n  a  B r i t i s h  p l a n t .  

Asendorf, E r i ch .  a 'Pu r i f  i c a t i o n  o f  I n d u s t r i a l  Wastes" '. 
Chemiker-Ztq., __, 90 (161, p ,  573-578, $966. ( I n  ~ e r m a n )  
Thumbnail d e s c r i p t i o n s  o f  p roces ses  f o r  t h e  f o l l ~ w i n g  wastes  
a r e  given:  aldehydes,  a c e t o n i t r i l e ,  ac ry l ionf t r ibe ,  amines, 
b i s u l f i t e ,  H S, HCN, chromic ac id ,  t ann ing  wastes,  f i b r o u s  2 m a t e r i a l s ,  F compounds, carbon dus t ,  d a i r y  wastes,  o i l  and 
petroleum produc ts ,  pharmaceut icals ,  phenols,  s t a r c h  manufg., 
a c id s ,  metal  ions ,  t e x t i l e s ?  c l ay ,  and suga r .  

Askew, M. W. " P l a s t i c s  i n  Waste Treatment"". Process  Biochem., 
Ls p.  483-486 and 492, 1966; 2, p. 31-34, 1967, The au tho r  
d f scusses  t h e  s t anda rds  f o r  t r a d e  e f f l u e n t  imposed and 
expected fn  Europe, Canada and U,S,A, A s  a  r e s u l t  o f  t h e s e  
h igher  s t anda rds  new methods o f  t r ea tmen t  have been dev ised  
us ing  po lyv iny l  c h l o r f d e  cor ruga ted-shee t ing  u n i t s  which can 
be used i n  p l a c e  o f  e s t ab lnshed  b i o l o g i c a l  f i l t r a t i o n  media, 
where c o s t ,  space and t e c h n i c a l  problems make t h e  u se  o f  
ac t iva t ed - s ludge  tanks  and o t h e r  convent iona l  methods 
imprac t i cab le .  The c h a r a c t e r i s t i c s  o f  Flocor  medium and i t s  
advantages over  conventfonal  f i l t e r  media a r e  desc r ibed  and 
examples a r e  given o f  i t s  use  t o  t r e a t  waste wate rs  from 
d i s t f l l e r f e s ,  breweries, f r u i t  and vege tab l e  p rocess ing ,  and 
t e x t f l e  p l a n t s .  

Aston, R ,  S. "Zinc Recovery from Viscose  Rayon E f f l u e n t " .  - Ont. 
Hnd. Waste Conf ., Proc.  No. 13, p* 215-230, 1966. The recovery 
o f  Zn, i n  t h e  form o f  ZnSO by ion  exchange was s u c c e s s f u l l y  
a p p l i e d  t o  t h e  t r ea tmen t  o f ' e f f l u e n t  l i q u o r s  from a  v i s c o s e  
rayon p l a n t .  The r e s i n  used was Permut i t  Q, a  c a t i o n  exchanger 
o f  t h e  s u l f o n a t e d  po lys ty rene  type,  o p e r a t i n g  i n  t h e  H c y c l e  
and r egene ra t ed  wi th  H2SQ4 The p roces s  i s  more e f f e c t i v e  than 
an evapn. p roces s  i n  reducfng t h e  Zn p o l l u t i o n  con ten t ,  s i n c e  
l a r g e  v o l s .  con tg .  a  low concn. may be  t r e a t e d .  The t ech .  and 
economic feasibility is  enhanced a t  p l a n t s  t h a t  produce d i f f -  
e r e n t  t ypes  o f  v i s c o s e  yarn .  A t  t h e  Cornwall p l a n t  o f  
Courtaulds  (Canada) L t d , ,  t h e  Zn d i scha rge  t o  t h e  r i v e r  was 
reduced by 80%. 





Baets le ,  R.  "Study o f  Dyeworks Waste Watersn .  B u l l .  Mens. 
Centre  Belqe e t  Document., Eaux, (27 3 P -  16-29, 1955. 
French) Taking two examples o f  dye works a s s o c i a t e d  wi th  t h e  
c o t t o n  indus t ry ,  r e s u l t s  a r e  shown i n  t a b l e s  o f  phys i ca l  and 
chemical  a n a l y s e s  o f  water  supply and waste wate rs  i n  each 
c a s e .  The e f f e c t s  o f  d i s cha rge  o f  waste wate rs  on t h e  
r e c e i v i n g  r i v e r s  a r e  a l s o  i l l u s t r a t e d  by means o f  t a b l e s  and 
p o s s i b l e  methods o f  t r ea tmen t s  a r e  d i scus sed .  

Ballnus,  W i l l i .  l'Chemfcal P u r i f i c a t i o n  o f  Various I n d u s t r i a l  
Waste Waters" ". Wasser L u f t  B e t r , ,  8, p. 201-204, 1964. ( I n  
German) Pptn.  p roces ses  a r e  desc r ibed  f o r  t h e  t r ea tmen t  o f  
waste water  from a  paper and ceramic-producing i n d u s t r y  and 
a  t e x t i l e  p l a n t .  Good p u r i f i c a t i o n  was o b t a i n e d  i n  t h e  1st 
c a s e  wi th  A 1  (SO l 3  and a c t i v a t e d  SiO . Usable r e s u l t s  were 
o b t a i n e d  w i t 4  ~ e 4 0  i n  combination wigh Ca (OH) and wi th  A 1 2  
(SO4I3 i n  t h e  treagment o f  t ex t i l e  waste wate r .  A so -ca l l ed  
"waste water  p u r i f i c a t i o n  s u l f a t e "  gave t h e  same r e s u l t  a s  
A 1  (SO ) b u t  t h e  u s e f u l n e s s  o f  t h i s  p roduc t  has  n o t  been 
c o & p ~ e $ e ? ~  t e s t e d .  Cos ts  o f  chemicals  f o r  t h e  i n d i v i d u a l  
pp tn .  p roces ses  a r e  given.  

Bane r j i ,  S. K . ,  B .  B .  Ewing, R .  S .  Englebrecht ,  and R .  E .  
Speece. "Mechanism o f  S t a r c h  Removal i n  t h e  Ac t iva t ed  
Sludge P roces s" .  J. Water P o l l u t i o n  Cont ro l  Fed., 40, 
p. 16-29, 1968. A l a b o r a t o r y  experiment on t h e  removal o f  
c o l l o i d a l  wastes  from wastewater ( e - g . ,  s t a r c h  from t e x t i l e  
d e s i z i n g  p roces ses )  is  r e p o r t e d .  An exp lana t ion  o f  t h e  
mechanisms involved i n  removal o f  p o t a t o  s t a r c h  by a c t i v a t e d  
s ludge  i s  o f f e r e d .  

Bane r j i ,  S. K . ,  B .  B .  Ewing, R.  S. Englebrecht ,  and R. E. 
S ~ e e c e .  " K i n e t i c s  o f  Removal o f  S t a r c h  i n  Act iva ted  Sludge 

& 

Systems"'. 5 .  Water P o l l u t i o n  Cont ro l  Eed., 40, (21, P a r t  1, 
p. 161-173, 1968. A l abo ra to ry - sca l e  s tudy  o f  t h e  k i n e t i c s  
o f  s t a r c h  removal i n  a c t i v a t e d  s ludge  systems r evea l ed  t h a t  
f i r s t - o r d e r  k i n e t i c s  p r e v a i l  dur ing  t h e  i n i t i a l  a e r a t i o n  
per iod,  wi th  t h e  removal-ra te  c o n s t a n t  dependent on food-to- 
microorganism r a t i o  r a t h e r  than  on i n i t i a l  s ludge  c o n c e n t r a t i o n -  
Removal o f  t o t a l  chemical oxygen demand fo l lows  zero-order  
k i n e t i c s  and depends on i n i t i a l  mixed l i q u o r  suspended s o l i d s .  
The e f f e c t  o f  temperature  on bo th  removal r a t e s  i s  s i g n i f i c a n t .  
I n  a e r o b i c  systems, f u r t h e r  breakdown o f  s t a r c h  breakdown 
produc ts  o c c u r s  i n s i d e  mic rob ia l  c e l l s .  Anaerobiosfs  has  no 
e f f e c t  on s t a r c h  degrada t ion  under good mixing condi t fons ,  b u t  
g r e a t l y  r e t a r d s  total-COD and to t a l - ca rbohydra t e  removals. 
15 r e f e r e n c e s .  

Barlow, W. D, " P r a c t i c a l  Aspects o f  t h e  Design o f  Waste 
S t a b i l i z a t i o n  Pondsu". Proe.  9 t h  s t h .  munic. i n d u s t r .  Waste 
Conf ., p. 65-74, 1960. Lagoons can be  designed t o  prov ide  
complete t r ea tmen t  f o r  any waste water ,  domestic and/or 
i n d u s t r i a l ,  provided it c o n t a i n s  t h e  neces sa ry  n u t r i e n t s  and 
i s  f r e e  from subs tances  which a r e  t o x i c  t o  b a c t e r i a  o r  a l g a e .  
The au tho r  d i s c u s s e s  t h e  b a s i c  p roces s6s  involved;  f a c t o r s  
a f f e c t i n g  t h e  des ign  and o p e r a t i o n  of  t h e  lagoon p a r t i c u l a r l y  



under c o n d i t ~ o n s  In  North and South Caro l ina  1 ; performance 
o f  t h e  lagoon, i nc lud ing  methods o f  measurement; and 
p recau t ions  t o  be  taken t o  avoid  h e a l t h  hazards,  p o l l u t i o n  and 
o t h e r  nuisance problems. I n  d i scus s ion ,  r e f e r e n c e  was made 
t o  lagoons used f o r  t r e a t i n g  mixed waste wate rs  c o n t a i n i n g  
70-80 per  c e n t  o f  t e x t f k e  f i n i s h i n g  waste waters  and 20-30 
p e r  c e n t  o f  domestic sewage, and e s p e c i a l l y  t o  t h e  problems 
encountered which appear t o  be  caused by t o x i c  me ta l s  i n  t h e  
waste water .  

Barnes, W. V.  and S .  Dobson. ""Sfifactants i n  T e x t i l e  Processes  
and The i r  E f f e c t  on E f f l u e n t s " .  8 3  3 -3 
p.  313-319, 1967, Various types  o f  s u r f a c t a n t s  and t h e i r  
a p p l i c a t i o n s  i n  t e x t i l e  p roces s ing  a r e  reviewed, Biodegrad- 
a b i l i t y  o f  t h e  agen t s  and t h e i r  subsequent i n f l u e n c e  on 
e f f l u e n t s ,  waste t rea tment ,  and water p o l l u t i o n  a r e  d i scus sed .  
1 2  r e f e r e n c e s .  

Barnes, W. V.  and S, Dobson. " 'Swface-Active Agents i n  T e x t i l e  
Processes  and The i r  E f f e c t  on E f f l u e n t s m ,  
C o l o u r i s t s ,  -9 83 (81, p .  313-320, 196'7, Var ious  t ypes  o f  
s u r f a c e - a c t i v e  agen t s  and t h e i r  a p p l i c a t i o n s  i n  t e x t i l e  
p roces s ing  a r e  reviewed, p a r t i c u l a r  c o n s i d e r a t i o n  be ing  given,  
fn  t h e  choice  o f  a  product  f o r  a  s p e c i f i c  a p p l i c a t i o n ,  t o  
f a c t o r s  such a s  t h e  b i o d e g r a d a b i l i t y  o f  t h e  agent  and i t s  
subsequent fn f  Puence on e f f l u e n t s ,  waste t rea tment ,  and water 
p o l l u t i o n .  

Barnhar t ,  E L .  "Determinat ion o f  t h e  Degradabi E i t y  o f  
S y n t h e t i c  Detergents'" Wastes Enq,, - 34, p .  646-648, 1963. 
S u f f i c i e n t  l a b o r a t o r y  t e s t s  can be performed t o  d e f i n e  t h e  
d e g r a d a b i l f t y  o f  s y n t h e t i c  d e t e r g e n t s .  These t e s t s  may be  
used t o  determine t h e  o v e r a l l  e f f e c t  o f  t h e  synde ts  on t h e  
t rea tment  p l a n t s  and t h e  r e c e i v i n g  s t reams ,  From such 
s t u d i e s  s t a t e s t i c a l  d a t a  can be o b t a i n e d  and f n t e r p o l a t f o n  
t o  a  wide range o f  c o n d f t m n s  i s  p o s s i b l e ,  

Beak, T, W. ' ~ i o l o g f e a l  Measurement o f  Water P o l l u t i o n " ,  
, 60, p =  39-43, 1964. Some o f  t h e  a t t e m p t s  

t o  q u a n t i f y  b i o l o g i c a l  measures o f  s t ream p o l l u t i o n  a r e  
desc r ibed .  

Beaumont, R ,  H, ""Finishing Chemicals f o r  Kn i t  Goods: Should 
They Rea l ly  Be Biodegradable?" - 3  a 54 
p. P667-P668, - 1  1965, 

Beaumont, R, R. "Kni t  Goods F i n i s h e r s  and Biodegradable  
Dete rgents" ,  0 2  -9 85 ( l 0 ) ,  p, 39, 1965. If waste 
goes through a  t rea tment  system, t h e  new d e t e r g e n t s  a r e  
d e s i r a b l e ;  if not ,  it may be  b e t t e r  t o  keep b i o d e g r a d a b i l i t y  
t o  a  mlnimum, 

b 
ekher,  It, M., e t  aP. "Adsorptrve Removal o f  Aromatic Compounds 

From T h e  Waste Waters o f  An i l i ne  Dye Works3c". Ukrain. Mhim, 
Zhur., 27, p.  268-273, $961. ( I n  ~ u s s i a n )  An a b s o r p t i o n  method 
P 

f o r  t r e a t i n g  a n i l i n e  dye manufacture waste wate rs  w i th  a c t i v a t e d  
C (KAD) i s  desc r ibed  i n  which t h e  mononi t ro-der iva t ive  o f  



benzene, chlorobenzene,  to luene ,  phenol, and c r e s o l ,  
dinitrochloro-benzene,p-nitrophenol and 2,4,5 t r i c h l o r o p h e n o l  
a r e  removed, Methods f o r  r e g e n e r a t i n g  t h e  cha rcoa l  and 
s e p a r a t i n g  t h e  contaminants  a r e  d i scus sed  b r i e f l y  and t h e  
adso rp t ion  c a p a c i t y  and r e q u i r e d  p e r i o d  o f  c o n t a c t  f o r  each 
m a t e r i a l  a r e  quoted, wi th  d e t a i l s  o f  r e s u l t s  ach ieved ,  

13.  ' Benninga, B. ""BioEogicai Oxygen Demand (BQD) o f  S t a r c h  and 
S t a r c h  Derivat ives '"  Es9 20, [ I ) ,  p. 15-28, 1961. ( I n  
Dutch) I t  i s  shown t h a t  t h e  BOD of  s t a r c h  produc ts  i n  t e x t i l e  
e f f l u e n t s  depends t o  a  g r e a t  e x t e n t  upon t h e  degree  o f  chemical 
modif i c a t i o n  t o  which t h e  produc ts  were sub j ec t ed .  
E t h e r i f i c a t i o n  reduces  t h e  BOD of  t h e  s t a r c h  d e r i v a t i v e s .  

14 .  Bernhard, P .  'Water i n  Textile Proces s ing" ,  Can. T e x t i l e  J., 
82, p. 45-52, 1965. Water resources ,  wl th  p a r t i c u l a r  
r e f e r e n c e  t o  t h e i r  c h a r a c t e r i s t i c s  and a v a h l a b i  l i t y  f o r  
t e x t i l e  p roces s ing  operations, a r e  d i s c u s s e d  under t h e  
fo l lowing  headings:  Water resources ,  q u a l i t a t i v e  requirements ,  
c h a r a c t e r i s t i c s  o f  va r ious  water  r e sou rces ,  water  i m p u r i t i e s ,  
water  economy ( i n  t e x t i l e  p l a n t s ) ,  economic water d i s t r i b u t i o n  
i n  t e x t i l e  p l a n t s  and p o l l u t i o n .  5  r e f e r e n c e s .  

15 .  Biggs, A.  1. ""Biologicab Treatment o f  T e x t ~ l e  E f f l u e n t s 8 ' .  
Chem. Ind. ,  37, p .  1536-1538, 1967. A d i s c u s s i o n  i s  given 
o f  t h e  t r ea tmen t  o f  wastes  from t h e  t e x t i l e  i n d u s t r y .  A 
l a r g e  number o f  f a c t o r i e s  were l o c a t e d  t o  make use  o f  a v a i l a b l e  
water  s u p p l i e s  and i n  many c a s e s  a r e  s t i l l  d i s t a n t  from any 
l a r g e  urban conurba t ion .  To o f f s e t  t h e s e  d l  f  f i c u l t i e s  t h e  
f a c t o r i e s  concerned. have t o  under take t h e  ve ry  c o n s i d e r a b l e  
c o s t  o f  i n s t a l l i n g  t h e i r  own b i o l .  t r ea tmen t  p l a n t  o r  become 
a  major c o n t r i b u t o r  t o  t h e  c a p i t a l  c o s t  o f  b u i l d i n g  a new 
sewage works. I n  t h e  l ~ g h t  o f  t h e  p r e s e n t  knowledge on t h e  
economics o f  b i o l .  t r ea tmen t  t h e  consequences t o  t h e  t e x t i l e  
i n d u s t r y  a r e  dep res s ing .  

16 .  Black, H. H. ""Treatment o f  I n d u s t r i a l  Waste Waters i n  t h e  
United S t a t e s " " .  B u E ~ .  Mens, Cent re  Belge e t  Document, Eaux, 
34, p.  246-262, 1956. Desc r ip t ions  a r e  given o f  t h e  t r e a t -  
ment i n  t h e  U,S.A, o f  waste wate rs  from o i l  r e f i n e r i e s ,  motor 
c a r  manufacture, milk t r a d e ,  food process ing ,  . t e x t i  l e  
i ndus t ry ,  . . . Elow dnagrams and photographs o f  some o f  t h e  
p l a n t s  a r e  g iven .  6 

17.  Black, Eayse H. and E a r l  Devendorf. m"lindus-krial P o l l u t i o n  o f  
I n t e r n a t i o n a l  Boundary Waters Along t h e  Niagara F r o n t i e r " .  
Sewaqe and I n d u s t .  wastes,  26, p.  E259-1285, 1954. Sources  
and types  o f  p o l l u t i o n  from t h e  a r e a s  h i g h l y  concen t r a t ed  
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