. Effect of pH, Dissolved Inorganic Carbon and Orthophosphates on the
\‘"iEPA Nature of Lead Particles and Associated Solubility in Water

United States
cnvironmenialiSSt Casey Formal®®, Darren Lytle¢, Steve Harmon¢, Mallikarjuna Nadagouda®

Agency
a- ORAU, b- University of Cincinnati, c- U.S. EPA, ORD, NRMRL

Results (Cont.)

Introduction & Significance

Size:

* (Hydroxy)pyromorphite particles were very small based on filtrations, SEM/TEM
analysis, and size measurements. 0.2 um filtration failed to capture
(hydroxy)pyromorphite particles and it was possible that a fraction of particles
could pass ultrafiltration, particularly in DIC 10 mg C/L water (Figures 3 and 4).

* Particle size tended to decrease with increasing pH and orthophosphate
concentration (Figure 7).

e Particles in higher DIC water were larger than lower DIC water (Figure 7).

* (Hydroxy)pyromorphite particles ranged in size between 20 nm to 90 nm, and 60
nm to 200 nm in DIC 10 mg C/L and 50 mg C/L, respectively.

Lead Concentration/Solubility:

 The addition of orthophosphate (in excess) greatly reduced the solubility of lead
(1) at all pH values (Figure 6).

 Lead exposure impacts the brain, kidneys, and cardiovascular system.1-?

* Lead found in the blood can be correlated with the concentration of lead in
drinking water.!

e Orthophosphate is used to reduce lead at the consumer’s tap by forming
relatively insoluble divalent lead orthophosphate compounds on the surface of
lead materials.

* Chloropyromorphite has been identified as one of the most stable lead mineral
found in distribution systems.3

 Objective: Evaluate the impact of orthophosphate on lead mineralogy and
solubility, and the physical properties associated with the lead particles.
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Approach

Figure 1 — SEM image of a hydrocerussite/ Figure 2 — TEM image of small (hydroxy)pyromorphite
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o) rth Op hOSp h ate d ose hydrocerussite/(hydroxy)pyromorphite suspensions (Figure 1).
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