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P cycling in lakelRecap of principles

X |mportance of Phosphorus as key growth limiting nutrient
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Within lake phosphorus cycle T conventional wisdom

Continuum of forms / species

Water:

Dissolved
inorganic P
(DIP)

POP and DOP

Flush out of the water column/
Lake sediments




What composes the P continuum?
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Hartland Lead et al2013, The environmental significance of natural nanopartcle



Research Questions:

U Is colloidal P available for phytoplankton? (and)

U Which operational P fraction is the most meaningful for this
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Operationally defined P fractions
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Research methods

x Total Phosphorus (TP) = all P forms (particulate + dissolved)

x Actual analysis

A Strong acid dissolution of entire water sample to convert all forms of P to
orthophosphate

AAnaIysisthrough Flowlnjection Analyser (FIA) » Molybdenumblue




Researcimethods

x Total Dissolved Phosphorus (filtered at < Bmb
Normally done by acid digestioRIA

X Our analysis
Inductively coupled plasma mass spectrometry (ICPMS)

ICP torch

Sample vaporised, atomised, ionized

—p Detector

RF coil



Research methods

x  Dissolved reactive phosphorus (DRP
often considered as soluble or bioavailalptgthophosphates)

X Actual analysis

Filter water samples in the field within 5 minutes of sampling
Analysed through Flow injection analysis (No digestion required)



Research methods

x Ultrafiltration

Physical separation process through
regenerated cellulose filter discs

(used 100kDa MWCO) iy 8Bhvironment
= cut of ~&H nm

Filtrate analysed through ICPMS
difference between fractions informs
colloidal distribution of Phosphorus

AReminder colloids <n in diameter




Researcimethods

x Diffusive Gradients InThin
films OG)

x Integrated measurement
more representative than
grab samples

X Better sensitivity,
selectivity and short
equilibrium time than other
traditional passive sampling
techniques (e.qg. dialysis
bags)




DGT principle

X lons diffuse through the
diffusive gel and are bound
by the resin layer

\ Sampler
housing
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What DGT' s

AFree ions (DRP)
A + inorganiccomplexes

A +weakorganic complexes

A (Diviset al, 2007, Sierra et al 2017)




Calculatingr . 1

N
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solution concentrations
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AM is mass of analyte in the binding layer

Aw “@hickness (filtemembrane+ diffusive
gel)

AD is diffusion coefficient of analyte at
specific temp.

At is deployment time
AA is area of the exposure window (cm)

Davison W,. Zhang , H ,. Progress in understanding the use of diffusive gradients in thin filnts Backo
basicsEnv Chem. 2012.




ALake Ngapouri

A Small(0.19Kn), monomicti¢
eutrophic lake

ATaupoVolcanic Zone Ngapout
AD. .= 24.5m
A Stablethermal gradient

Study site &;}K
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Lake physiochemistry

x Surface water temp. €C-23°C
(CTD based measurements)

x Thermocline started to
establish in November and
mixed in July

x Chta(based on CTD mounted =&

probe) shows blooms in Sept
Mar and Oct
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Results
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Results Pdistribution October
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Interpretation

Diffusion Iayer Filter membrane March

-P colloids were labile
-likely Fe oxide
reduction releasing P
October

-P colloids not labile or
too large

-probably not labile

Bulk solution
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Conclusions

x Dissolved concentration (< 0.48n) of P in Lake Ngapouri IS
dominantly colloidal

X Composition of colloids (and redox conditions) determine the
bioavailable pool of P

x 5D¢Qa IADBS NBIAIFIOES AYTF2NXNI GA2
P dynamics
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Thank you

Questions ?

European water framework program has
bioavailable fraction of contaminants
___ use ofPassive samplerand bloavallablllty models (The Europea
~ Parliament and the council of European union, 2013)




