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Granular Activated Carbon Adsorption Processes Overview lon Exchange
Motivation: Granular activated carbon (GAC) Is In adsorption processes, treatment is governed Motivation: lon exchange (IX) is employed for
employed for_dissolved organic carbon (DOC) and by mass transfer where contaminants are hardness removal.
trace contaminant removal removed once adsorbed onto solid media.

Approach: Kinetic Clark model for single species
breakthrough accounting for mass transfer and varying

Approach: Empirical constant pattern homogeneous

surface diffusion model (CPHSDM) for single species Granular activated carbon and ion exchange

adsorption models are available in WaterTAP.

adsorption equilibrium adsorption capacity
Key Inputs: An adsorption system design may include several  Key Inputs: |
* Freundlich |s_otherm parameters contactors to manage operation. * Freundlich or Langmuir parameters
* Column design Leadliag contactors for * Column design
 GAC media properties intermediate replacement « [X resin properties
* Mass transfer properties (fixed or determined from Parallel contactors for * Mass transfer properties (fixed or determined from
_ HLR and pseudo- — :
experimental breakthrough data) steady state experimental breakthrough data)
Key Outputs: oo Treated Key Outputs:
* Breakthrough time for effluent targets Water Water * Breakthrough time for effluent targets
 GAC media usage rate « [X resin and regenerant usage rate
« Capital costs « Capital costs
* QOperating costs B o * QOperating costs
pen
Example GAC Case Study: L Aasorert Example IX Case Study:

Treating 100 mg/L calcium influent for 90%
breakthrough

Treating 0.5 mg/L trichloroethylene (TCE) influent for

90% breakthrough Adsorption is an inherently dynamic process

given the need for media replacement.

_ — ;58m$’}n WaterTAP’s adsorption models are structured

_ — 20mn with similar assumptions and methodologies:

: * Single species adsorption

: * Model parameters determined from breakthrough
| data or referenced In literature
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Breaktrough Tme (days)  Steady state results obtained through numerical Breakihrough Time (days)
. iIntegration of the discretized breakthrough curve
T Arnuitieed Capial Gosts * Energy consumption estimates o
0.12 -

 Economy of scale costing

0.10 - —— Annuitized Capital Costs

- == Qperating Costs
0.08 -

Contact: Kurban Sitterley, Kurban.Sitterley@nrel.gov
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Disclaimer This presentation was prepared as an account of work sponsored by an agency of the United States Government. Neither the United
States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its 350 3 '75 4 '00 4 '25 4 '50 4 '75 5 '00 5 '25 5 50
use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, ' ' ' ' i ' ' ' '
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof
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