
:.

.~:

BIOSORP1'IO~ OF HAZARDOCS ORGA:':IC POLLCTA:\TS

"By

@ JOH:-; P·ACL BELL. B.Sc.. ~1-.5c.

---~-_.-----

A Thesis

D<x~o:"of P~iiosopr:y

;

Dcce:':1.ber- 19:36

,.



... .,'

..

.....

' .. " .

.. .~

. -.

., .'

BIOSORPTION OF HAZARDOUS ORGANIC POLLCTANTS
'.

..... .

..



DOCTOR O~ PHILOSOPHY (1986)
(Chemical Engineering)

~k~lASTERt:~lVERSITY

Hllmilton.OntnI'io

....

TITLE:

AL"THOR:·

Sl'PERVISOR:

~C),tBEROF PAGES:

)

Biosorption of Ha=ardous Org'.lnic Pollutants

John P~ul Bell,B.Sc. It:"nitcdStatc$ :'.1ilitury Academy)
~t.Sc. lCase Wcstern Resc:"\'c t:niversityl

Dr'. :\iarios Tse:os

...,.~ .:'(1:'(. _ .. _

.'



'.

, ~~.."
.:.'

ABSTRACT

A study of the sorption of hnUlrdous {lr~nic pollutants by!i\'e and dead microbial

biomuss (biosorption) hus ~CD mude.· Biosorption oflindnne, pcntnchlorophenol, din:.inon, 2·

chlorobiphenyl, nnd malathion by Rhi:opus crrhi.:us and acti\'nted sludge were investigated.'
.-~-..

Mnlathion was found to be removed by a chemical decomposition p:"Ottss when cont.nctro with

dead bioma~s. The other compounds were observed to ~ sorbed by the bi?muss. und the

sorption process was found to be re.~n'rsible. The biosorption isotherms could be represented

by the Freundlich CQUU40n ~tnd were found to be ncarly linear 'o\'er tht:' r::mge of

con~ntnltions examined. The biosorptive uptake is po~iti\'ely correlated with the

octnno1Jwutcr partition coefficient for the compounds. Heats of sorption were estimated and

indicntethat the biosorption p:"Ottss in\'lo\"es a physiC:lI rather than 11 chemical mechsnism.

The'bicisorption phenomenon 3.p~ars to involve both surface adsorption and absOrption into

the cell interior. Biosorpt.i\'e uptake generally appears not to be stron~ly affectcd by

"-
com~tition from other sorbin~ compounds. The kinetics of biosorption of lindane are

charactcri::cd by n rapid initial uptake followed by a slower uccumulati'on p:"Ottss. In general,

live and dead biomass were found to exhibit a different !c\'el of bioS{lrptivc uptake, however

no generali:.at.ions could be made conccrni.:1g Ll,e di~tion or magnitude of the differences.

The o~cr of maplitudc of remo\'al of non-biodegr3d.able ha-"'~ous compounds in biologic:!.l

L--eat::1cnt plants c.an be prec.ictee fro:n the bioso:-ption is(lL~crms.
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