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Cyanotoxins

microcystins
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cylindrospermopsin

Microcystis aeruginosa

Cylindrospermopsis raciborskii



Microcystins

S Hepatotoxic, suspected tumour promoter

S Responsible for death of livestock and humans

ï >80 documented livestock cases since 1878

ï 52 deaths in Brazilian haemodialysis centre in 1996

S ADWG guideline value of 1.3 µg/L

S Over 70 different analogues all of which differ in toxicity

Cylindrospermopsin

S Hepatotoxic, carcinogenic, genotoxic and protein synthesis inhibitor

S 1979 Palm Island incident

ï >120 people poisoned

S No official guideline value as yet



Treatment options for 

dissolved cyanotoxins

SNot readily removed by conventional water treatment

ïRequire elevated chlorination conditions

SAdvanced treatment options costly

ïPAC, Ozone/BAC, membranes  Č $$$$

SNeed for multi-barrier systems 

ïProcess optimisation to achieve conflicting water 

quality goals



Biological processes

S Low technology, little maintenance

S Low infrastructure and running costs

S Able to remove compounds without the addition of other 

chemicals

S Biological filtration

SSand filtration is considered to be one of the first 

ñengineeredò processes used in drinking water treatment 

(>120 years)

S Types of sand filtration

S Riverbank filtration

S Soil aquifer treatment

S Slow sand filtration

S Rapid sand filtration



Biological degradation of microcystin



Biodegradation of microcystin

in natural waters
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Laboratory filter apparatus

20 L

reservoir
Pump

Laboratory glass column

(length 30cm, ID 2.5 cm)

Influent

sample

Effluent

sample

Sand bed

(height 15 cm)

Water head level (~15 mL)



Biofiltration of microcystin

0 5 10 15 20 25 30 35 40

0

5

10

15

20

25

0

10

20

30

40

50

60

C
o

n
ta

c
t T

im
e

 (m
in

)

M
ic

ro
c
y
s
ti
n

 C
o

n
c
e

n
tr

a
ti
o

n
 (

g
/L

)

Time (d)

 Influent

 Effluent
 Contact Time

Ho L., Meyn T., Keegan A., Hoefel D., Brookes J., Saint C.P. and Newcombe G. (2006) 

Water Research 40(4), 768-774.


