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Experimental Results

Introduction
Selectivity Study

Phosphorus Is an essential nutrient for maintaining a healthy P _ _ '
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oxygen levels can be depleted, resulting in anoxic zones. ®  standard method 4500-PE was modified for the paper- o ol £y N e a £ 1000

The ablility to detect phosphorus, specifically in bodies of based fluidic device, optimizing the H*:MoO,2 ratio in 9 O L C 7 ﬁﬁ [ﬁﬁ] g

water, Is thus necessary to evaluate environmental quality. the combined reagent =

The most common method for phosphorus detection is ® o | g 0

standard method 4500-PE in which phosphorus is detected An external calibration was performed using 0.050, § N 3 09800

colorimetrically through the reduction of an antimony- 0.075, 0.15, 0.30, 0.50, 0.75, and 1 mg/L PO,*- P, made g 09600 —
phosphomolybdate complex. This method, however, from a concentrated stock solution of KH,PO,-H,0 I Z 0,940 .
requires sample preservation, utilizes large volumes of ®  Two- and three-channel devices were loaded with 5 uL [ i, - ] £ 0.9200 -
reagents and requires the use of an absorbance of a combined reagent and 5 uL phosphate-containing [ﬂ] ﬂ FW rflj m = 09000

Chloride Fluoride Nitrate Nitrite Ammonium

spectrometer for quantitation. It would be advantageous to

explore methods that are rapid, portable, and guantitative. P
Here we have developed a phosphorus detection method
utilizing paper-based fluidic devices (PFDs). Phosphorus is
detected as phosphate employing a modification of standard
method 4500-PE which uses microliter reagent volumes.
These PFDs are smaller than a business card and are
simple to fabricate. Channels for reagent mixing were
fabricated on cellulose filter paper using Microsoft Power

sample in the left and right channels, respectively

Ions Tested for Selectivity

Data for the external calibration curve was generated

through quantitation of color density using ImageJ External Calibration Curve PEDs

AL

. . Conclusions
A selectivity study was performed against 1 ppm

concentrations of CI-, F-, NO3", NO,", and NH,* The phosphorus PFD provides for a portable

detection device that can be employed on-site

Phosphorus can be detected as low as 300 ppb on
PFDs using microliter reagent volumes

Point and a Xerox ColorQube wax printer. A blue color Combined Reagent Recipes Tested e e A e ——————— ®  ImageJ analysis reveals that the chloride, nitrate,
develops upon mixing of a phosphate-containing sample and nitrite are potentially interfering ions, although
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of this phosphorus PED is also affirmed in the presence of The above combined reagents were tested in comparison to Combined developed to allow for on-site quantitation
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