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Heavy metals in water environments UNIVERSITY

The mean concentration of
heavy metals in global rivers and lakes ‘ Monitoring required
has been increasing since 1970

Limitations of current Citizen Science advantages:

monitoring methods: « Potential for wider
« Not on-site spatio-temporal monitoring

« No real-time result « Potential to produce more data

. . - better mappin
- Require trained personnel and PPINg
laboratory environment - Reduce cost (travel, etc)

Zhou, et.al., Global Ecology and Conservation, 22, 2020 2
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Paper-based analytical devices for water analysis UNIVERSITY

What is microfluidic paper-based analytical device (WPAD)?

Internal
a Picture taken
A for further
analysis

standard
Advantages of yPADs in

Method UPAD dipped

Blank

o into sample
§ solution »

10 mm

i ) ) i water analysis;:
Chemical reaction for Ni?* detection vSimple y
Ao (O Nog oS vAffordable
2 O oo \N/O/N'\O\N/ v'Potential for Citizen Science

Challenge: for heavy metal analysis,
preconcentration is needed

M Almeida et al., Talanta, 2018, 177, 176. | A Lace, J Cleary, Chemosensors, 3

2021, 9, 60. | W Alahmad, et.al., Biosens Bioelectron, 2021, 194, 113574.




Cafetiere-based pre-concentration with IE resin
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We aim to develop a pre-concentration workflow with ion exchange (IE) resin
to be coupled with yPADs for heavy metal analysis to enable citizen led monitoring
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: = Resin-loaded disc

2.6 g Lewatit" SP
(full capa

Replaceable,

Fasass
S
modified
discs :
e .\' —

50 mm
~ = 100 pL holes 2mm
patterned on lid
and basket
Lid, 2 =63 mm Basket, 2 = 63 mm

Depth=1mm

Bolt holds
discs in
place

Holes,
2=0.1mm

Thickness=2 mm Thickness=3 mm | |
Center hole,

2=5mm

~ Smm

Method:

Tl

l Plunging the

ion-trapping
materials 0

Water containing
heavy metal ions

Cafetiere disc containing
ion exchange materials

Heavy metal ions trapped
in cafetiere disc
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Key results - Ni?* adsorption and elution UNIVERSITY
.:-F’lungingt-.he I Better adSOrptIOn I
0 |=mme
- I A 100% 1 W Adsorption “
M Elution
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pres=—== | — 3
Ions <= ED% il
£
Fafetieredisccontainling ;e:avf;;::rt::ii;;gstrapped = 40% A
Experimental conditions 0% A
Adsorption
Sample volume: 300 mL 0% A
Initial Ni2* conc.: 0.8 mg L’ Lewatit Lewall
Resin mass: 2.60+0.02 g I Better elution | Resin type
Mixing time: 5 min
Elution « Lewatit® TP 207 and Ambersep® M4195
NaCl concentration: 5 M showed better Ni2* adsorption performance

NaCl volume: 30 mL

A « Lewatit® SP showed better elution performance
Time: 1 min



Key results - Ni?* pre-concentration
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- developed workflow
increased Ni2* concentration
by up to 3 times
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Conclusion UNIVERSITY
 developed rapid (<10 min)
pre-concentration method r’lpluigingwe
, | 1 materials @) ® =|=
* pre-concentration with . & Elution
non-hazardous chemicals | S | ——— Hution
> suitable for citizen science e
o PAD dipped into
* pre-concentration | h preconcentrated
can be integrated N || _tons |
with detection workflow e oot : i

Wlt h p PAD Cafetiere disc containing Heavy metal ions trapped e @ f;lizl:?o:’as
ion exchange materials in cafetiere disc further
analyses
further study on optimisation to @ ) @

detect environmentally-relevant
levels of Ni*
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Thank you for your attention
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