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Water is the essence of
life, but easy to become
contaminated.

Introduction

 Reliable results & has low
detection limit (0.1 ppb).

 Expensive, time consuming,
labor intensive & requires
professional trained personnel.

Objectives

Colorimetric detection of Pb2+ with smartphone
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Lead (Pb) is the most dangerous
source of water contamination

Detection of Pb2+

There is a significant unmet need for Pb2+ sensing device
that is portable, affordable, and, ideally, available to the
general population. Such a device will enable on-demand
Pb2+ detection in virtually any environmental setting and
empower individuals to examine the safety of drinking water
whenever and wherever needed.

Dark-field smartphone microscope prototype

Color filtering for Pb2+ quantification

Develop a simple technique to detect Pb2+ in water that can
be applied on a handheld device such as smartphone.

Conclusions

Calibration curve of Pb2+ concentration 
vs Yellow intensities (DI water)

Calibration curve of Pb2+ concentration 
vs Yellow intensities (On campus water)

PbCrO4 hue image’s full histogram Extracted yellow region

175 ppb 87.5 ppb 43.75 ppb

22 ppb 11 ppb

No. of yellow pixels & their intensity decrease with Pb2+ concentration

 Dark field smartphone microscope (DFSM) can be effectively
used to detect and quantify Pb2+ in contaminated water.

 DSFM sensitivity is below the standard limit of Pb2+ conc. set by
EPA (15 ppb).

 DSFM is low cost, easy to use, portable & can easily be set up at
any location for water testing.

 The technique utilizes simple chemical reaction with fast reaction
time → short testing time.
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