Estimation of Total Dissolved Solids From Solution Conductivity

Motivation ,
Agriculture

This project mvestigates the relationship
between Total Dissolved Solids (TDS) and
Electrical Conductivity (EC) 1n industrial
wastewater streams, focusing on:
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Methods

* Tested the electrical conductivity of industrially applicable
acidic wastewater streams across concentrations from 100

to 5000 ppm

* Phase 1 experiments
* Na(Cl, Ca(Cl,, Mg(Cl,, Na,SO,, CaSO,, MgSO,

* Phase 21 experiments combined the phase 1 salts
* NaCl+MgSO,, CaCl,+Na,SO,, and MgCl,+CaSO,

* Phase 211 experiments added 8 metal salts in isolation to
each of the combination salt solutions

- FeSO,, CuSO,, ZnSO,, LiCl, FeCl,, CuCl,, ZnCL,
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Weigh the required salt amount and
measure the desired amount of DI water.

|

Calibrate the EC + pH probes and locate the
solution prep matrix.

Dissolve the salt using a
stir bar and stir plate. 3
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Adjust the pH and record
the EC, pH, and T,
Recalibrate the probes,

Adjust the concentration with
DI water, Adjust the pH with
sulfuric acid.

Dispose solutions

. Plot the experimental data.
appropriately.

« Assumed linear fit between total dissolved solids and
solution conductivity, negligible conductivity
contribution from sulfuric acid concentration, and
ambient/standard conditions
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Comparing Theoretical & Experimental Models

Phase 1: Single Salt Solutions
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AquaKlear

User can input
custom names,
making information
easily identifiable

i Buﬂt-in macros, TDS Calculator - Known Streams X

allowing intuitive

user operation Sueam Name Several
preprogrammed
Stream Type v |« stream types are

available to users

* Multiple stream
type selection

Electrical Conductivity

(WS/cm) “7] Based on
stream type and
e Automatic EC to Cancel Back Next EC, AquaKlear

1s then able to
calculate the
TDS

TDS conversion

* User can input custom
molar compositions

Future Work

Additional data collection in a humidity-controlled
environment for redundancy

Implementing new equipment to minimize effects of random
error and instrument bias

Incorporating equipment with lower measurement uncertainty

Preparing separate solutions for each concentration to maintain

constant volume
Expanding testing to mmclude the full range of salts seen in
industry applications
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