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ABSTRACT 

The b iodegradab i l i ty  of  p r imary  a lcohol  su lpha tes  
derived f rom a c o c o n u t  a lcohol  and  f rom a s y n t h e t i c  
a lcohol  ( D o b a n o l  2 5 - S h e l l  t r a d e m a r k ,  k n o w n  as 
Neodo l  in the  U.S. and Canada)  has  been  eva lua ted  
by field trials w i th  a t r ickl ing-f i l ter  sewage t r e a t m e n t  
p l an t  serving a small  c o m m u n i t y .  Bo th  these  mate r ia l s  
showed  a h igh  order  of  b iodegradab i l i ty ,  average 
values in the  96-98% region be ing  ob ta ined .  On 
aera t ion  of  e f f luen t s  in the  l a b o r a t o r y  f u r t he r  degra- 
da t ion  to 99% was achieved wi th  b o t h  a lcohol  
sulphates .  E f f luen t s  con ta in ing  only  residues of  e i the r  
a lcohol  su lpha te  were pract ical ly  non f oam i ng .  

INTRODUCTION 

In Parts  l and  II of  this  paper  (1 ,2)  we descr ibed  the  
c o m m u n i t y  trials carr ied ou t  at P res ton  to evaluate  the  
b iodegradab i l i ty  of  a range of sod ium a lky lbenzene  sul- 
p h o n a t e s  and  n o n i o n i c  de tergents .  The  p re sen t  work  
ex t ends  the  trials to  cover  a lcohol  su lpha tes  derived f rom 
b o t h  na tu ra l  and  s y n t h e t i c  alcohols .  I t  was cons ide red  of  
in te res t  to  compa re  the  b iodegradabi l i t i es  of  these  two  
su lpha tes  relat ive to  each o ther ,  and  relat ive to  the  
a lky lbenzene  su lphona t e s  previously  evaluated.  

EXPERI MENTAL PROCEDURE 

Conduct of the Trials 

The  c o m m u n i t y  trials were c o n d u c t e d  in t he  small  
t r ickl ing-f i l ter  sewage t r e a t m e n t  p l an t  used in the  trials 
descr ibed earl ier  (1 ,2) .  The  sampl ing  and  analysis  were done  
by  the  Water  Po l lu t ion  Research  L a b o r a t o r y  ( W P R L ) u s i n g  
the  same t echn iques  as previously.  The  alkyl  su lpha tes  were 
d e t e r m i n e d  as m e t h y l e n e  blue active subs tance  (MBAS)  
using the  same p rocedu re  as t h a t  e m p l o y e d  for  the  
a lky lbenzene  su lphona tes .  

Materials Examined 

Two  alkyl su lpha tes  were tes ted ,  one based  on  a 

syn the t i c  a lcohol  ( D o b a n o l  25)  and the  o t h e r  on a na tu ra l  
a lcohol  ( c o c o n u t  a lcohol) .  

The  c o c o n u t  a lcohol  consis ts  of a m i x t u r e  of l inear  
p r imary  alcohols  of  even c a r b o n  n u m b e r .  Dobano l  25 is a 
s y n t h e t i c  p r imary  a lcohol  and  the  process  of  m a n u f a c t u r e  
leads to  the  presence  of  a b o u t  75% n o r m a l  p r imary  alcohols  
and 25% isomeric  p r ima ry  a lcohols  (ma in ly  2-alkyl iso- 
mers) .  Dobano l  25 c o n t a i n s  a lcohols  of  b o t h  odd and even 
ca rbon  n u m b e r  (2). 

The  alkyl  su lpha tes  p repa red  f rom these  alcohols were 
used in the  trials in  the  form of t he i r  sodium or 
t r i e t h a n o l a m i n e  salts. 

The  c lo thes  washing  p r o d u c t s  were bu i l t  spray-dr ied 
powder s  based  on  sod ium a lcohol  su lphates .  The  formula-  
t ion  c o n t a i n e d  1 5 % w  a lcohol  su lpha te  t oge the r  wi th  
typical  bui lders .  I t  was f o u n d  necessary  to add 1% w 
rapeseed oil soap to  r educe  excess foam p r o d u c t i o n  which  
o therwise  caused di f f icul t ies  in o p e r a t i o n  of  washing 
mach ines  and spin dryers.  

The  d i shwashing  l iquids  were f o r m u l a t e d  so t h a t  the  
ma jo r  pa r t  of the  act ive mater ia l  was the  a lcohol  su lpha te  
u n d e r  test .  T r i e t h a n o l a m i n e  salts were used,  as the  sod ium 
salts were insuf f ic ien t ly  soluble .  Non ion ic  de te rgen t  (alkyl  
p h e n o l  or  a lcohol  e t h o x y l a t e )  was general ly  added to give 
accep tab le  d i shwashing  pe r fo rmance .  In  one  par t  of  the  
trial we wished to  e l imina te  non ion i c  de te rgen t s  f rom the  
sewage t r e a t m e n t  p l a n t  as pa r t  of  our  inves t igat ions  in to  the  
b iodegradab i l i ty  of  n o n i o n i c s  (2).  In  th is  pe r iod  the  
d ishwashing  l iquid cons i s ted  solely of  a lcohol  sulphate ,  at  
h igher  c o n c e n t r a t i o n  to  o b t a i n  accep tab le  pe r fo rmance .  
E t h a n o l  or  sod ium chlor ide  were added  to give the desired 
phys ica l  p roper t ies .  

R ESU LTS AN D DISCUSSI ON 

Biodegradation Results 

The  results  ob t a ined  b y  the  WPRL on the  alkyl su tphates  
derived f rom c o c o n u t  a lcohol  and  D o b a n o l  25 are s h o w n  in 
Table I. I t  is seen t h a t  b o t h  these mater ia l s  are highly 
b iodegradable ,  all the  resul ts  falling b e t w e e n  95% and 98%. 

TABLE I 

Summary of Water Pollution Research Laboratory Results 

ial Dobanol 25 Coconut alcohol 
Nov.-Jan. Jan,-March 

Settled Settled 
Analysis ~ sewage Effluent sewage Effluent 

Sewage temperature (C) 9 8 
Flow (gal/day) 1692 1541 
Anionic active material a (mg/1) 46.4 1.4 53.1 1.3 
Percentage removal of 97.0 97.8 

anionic active material --- (0=0.6) --- (o=0.8) 
5 day BOD (mg/1) 391 21.5 437 23 
Permanganate value (mg/1) 72 22 82 21 
Ammonia (mg N/ l )  67.7 12.3 72.5 12.8 
Oxidized nitrogen (mg N/I)  --- 49.5 --- 53.6 
Nitrite nitrogen (mg N/ l )  . . . . . . . . .  0.44 
Suspended solids (mg/1) 174 32 192 35 

Dobanol 25 
March-April 

Settled 
sewage Effluent 

Coconut alcohol 
April-May 

Settled 
sewage Effluent 

11 14 
1710 2070 

35.6 1.5 45.4 1.0 
95.6 97.9 

--- (o=l . l )  --- (o=0.6) 
382 23 364 15 

73 23 64 20 
65.8 13.1 62.3 10.2 

--- 58.4 --- 54.4 
--- 0.36 --- 0.40 
177 44 191 42 

aExpressed as "Manoxol" OT (sodium dioetyl sulphosuccinate). 
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TABLE II 

Comparison With Laboratory Test 

Biodegradation, % 

Activated-sludge Community 
Product laboratory test trial 

Dobanol 25 sulphate 99 97,96 
Coconut alkyl sulphate 99 98,98 

They are appreciably more degradable (3-4%) therefore 
than the best linear alkylbenzene sulphonates previously 
evaluated. 

The average biodegradation (BOD) removal over the 
whole test period was 94.8% and the degradation of both 
alkyl sulphates is rather higher therefore than that of the 
natural sewage. The data also indicate that temperature has 
little influence on the degree of biodegradation. 

Comparison With Laboratory Tests 

The laboratory test applied to these two alkyl sulphates 
was the continuous activated-sludge test prescribed by 
German law (Husmann test). The results obtained are 
compared in Table H with those obtained in the com- 
munity trials. 

The laboratory tests indicate both products to be almost 
completely biodegradable. Slightly lower values were ob- 
tained in the community trials. The slight difference 
between the results obtained on the two products in the 

community trials would be insignificant in terms of 
practical sewage treatment. 

Biodegradation on Further Aeration 

Periodically samples of effluent were taken to the 
laboratory and gently aerated over a period of 28 days at 
20 C. Determinations of MBAS were made after aeration 
and the results obtained showed that the alkyl sulphates, 
based on both synthetic and natural alcohols, degraded to a 
value of 99% on further aeration. 

Foaming Property of Effluents 

The foaming tendency of an effluent was evaluated by 
passing air from a graduated cylinder through the effluent 
and observing the height of the foam layer produced. This 
provided a rough comparison of the relative foaming 
tendency of different effluents. Those containing residual 
alcohol sulphates were practically nonfoaming except when 
alkylphenol ethoxylate was also present. 
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