OBGPRESENTS:

Organics in Landfill Leachatéhe Pros (UV Transmittance Improvement) and Cons
(Organic Fouling) of using Membrane Filtration following Biological Treatment

Authors:Scott Griecand Nonnie Lim


http://www.obg.com/
http://www.obg.com/




Landfill Age

Aerobic

Acetogenida.k.aacid, young)

Methanogeniqa.k.aold)

Landfill Leachatq
Characteristics

Stabilized

Percent Composition

Percolation

Dewatering liquid

Gas well condensate




Age (years) <52 5-10@ >102

pH 4.57.51 6.57.52 7.5-9M)

COD (mg/L) >10,00® 4,000 ¢ 10,0002 <4,000)

BOD/COD >0.32 0.1¢0.32 <0.12

Organics 9,00025,0062 VFA 5-30% VF&) 50¢ 1002 VFA

Humic& FulvicAcids Humicé& FulvicAcids

Reported _

Ammonia (mg/L) 30¢ 160013
LeaChate Organic N (mg/L) 14 ¢ 25000
Characteristics Arsenic (mg/L) 0.1¢1.5%3

Silica (mg/L) 4.¢ 700

Calcium (mg/L) 10¢ 7200D

TDS (mg/L) 1,600¢ 22,000V

Chloride (mg/L) 150¢ 45007

(1) Kjeldseret. al., Critical Reviews Env Sci. and Technol., 34, 2836, 2002
(2) Bhallaet. al., Int. J. of Res. in Eng. and Technol., 223232013
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Organic compounds are primary culprits
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Specific UVA (SUVA) is greatest for HA and

least for Hpi ]
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What is a
Dalton?

A dalton (Da) Is a unit of molecular weight measure

1 Da =1 ghol
w 1 molecule of saltNaC) weighs 58 g = 59Ba

Polymer: Low MW <10&Da 2 High MW 50kDac¢> 6MDa




(Better yet, why
do we care?)

Eilter Nominal Size Nomlnal Size Approximate
(um) MW Cutoff

1000 1 MDa
0.01 100 20kDa
0.001¢ 0.005 10-50 200Da ¢ 20kDa
0.0001 1 lonicradius

BiologicalEffluent from FultlScale Operation

Membrane MWCO (Da) UV-Transmittance (%)
RO
NF (tight)

NF (loose)



Issues

Immediate blinding of RO cartridge phiéers

Loss of flux in RO

Suspected Root Causes

Operational

S ilatey2f= Uncontrolled F:M ratio

PostTreatment Design blend variability affects organic loading

Shock loading / starving cycles

Carryover residual alkalinity

Generated Extracellular Polymeric Substances (EPS)
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Specific
Resistance

Volume of filtrate recorded as a function of time

Filtered under constant pressure

=m X +b
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Leachate Filter Material



Specific
Resistance of
Various Filter
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Coagulant
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Scanning
Electron
Microscope
(SEM) Results

G

Result ofpolysaccharide and
phospholipids

Adhered to the surface of filter fibers

CreatedgelHlike tackinesson surface

Organics are theaggregating
minerals and salts

These other particles likely include
silicates and calcium carbonate




Specific
Resistance of
Acidficationand

Decarbonation
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SmallerHpi molecules are the primary impact to UV
A Requires low MWCO RO system

C lusi Systematic testing showed EPS and inorganic (hardness)
onclusions synergistically reduced filter life and increased O&M costs

Tighter control of F:M and supplemental alkalinity addition
showed marked improvement

A Supported benctscale findings
A Control of EPS has larger influence on reducing filter media fouling




QUESTIONS




