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1. INTRODUCTION

<Company, Facility> is proposing sulfur-impregnated carbon adsorption as the NvMACT control technology for the following thermal unit(s):

A. <Thermal Unit description>

B. <Thermal Unit description>

<List as many as needed…>

The proposed NvMACT carbon adsorption system is < already installed and constructed [or] not installed and proposed for construction >.  The efficiency of the carbon adsorption unit will target a minimum of 98% 1 .  This report will detail the carbon adsorption unit design.
Total installed costs for each thermal unit are:

	
	Total Cost

	Direct Costs (equipment, materials, site prep., infrastructure)

	Thermal Unit #A
	$

	Thermal Unit #B
	$

	<list as many as needed>
	

	Total Direct Cost
	$

	Indirect Costs
	

	Engineering cost sub-total
	$

	Construction related cost sub-total (incl. startup)
	$

	Contingency
	$

	Other
	

	Total Indirect Cost
	$

	
	

	Total Project Cost
	$


	Annual Costs
	

	Non-air quality health & environmental impact (recycling loaded carbon, etc.)
	$

	Annual operation (utilities, training, etc.)
	$

	Total Annual Costs
	$


1  NvMACT-determined target for sulfur-impregnated carbon adsorption systems. 
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2. DESIGN BASIS 
	Element
	[Unit]
	Thermal unit #A
	Thermal unit #B
	Thermal unit #C
	Total to carbon system

(if multiple thermal units)

	Dry Standard Flow
	DSCFM
	
	
	
	

	Temperature
	Deg. F
	
	
	
	

	Moisture
	%
	
	
	
	

	
	

	Mercury Inlet
	

	Mercury Loading2
	lb/hr
	
	
	
	

	
	lb/yr
	
	
	
	

	
	grains/dscf
	
	
	
	

	
	

	Mercury Loading Data  (ppm Hg)
	Attach mercury loading data.  Provide as many data points as available.

	
	

	Mercury Outlet
	

	98% Efficiency1
	lb/hr
	
	
	
	

	
	lb/yr
	
	
	
	

	
	grains/dscf
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2.1 Design Loading Calculations 

2  Mercury loading must be maximum loading that may be reasonably anticipated in current and future operating conditions.  Be sure to include any and all toll ores, various onsite resources and materials processed from other offsite company resources.  
Examples:
1. Hg loading in ores (retort, furnace, kiln) 
Ex: Furnace
Given batch weight of 80 lbs/hr, Hg conc. of 10 ppm in ore and exhaust gas flow of 6,000 dscfm:

· Hg Inlet to Furnace
10 lbs Hg

80 lbs
     









= 8.0X10-4 lbs/hr 
1,000,000 lbs 
1 hr



or
8.0X10-4 lbs

min
   
1 hr
7000 gr










           =1.56x10-5 gr/dscf (assuming 100 % Volatilization)
1 hr 
               6,000 dscf             
60 min
   1 lb
2. Hg loading in fluid systems (EW cells, P&B tanks) 

Ex: P&B tanks

Given fluid throughput of 3,700 gal/min and Hg conc. in solution of 0.3 ppm (or mg/l), exhaust gas flow of 2,500 dscfm and volatilization factor (VF) of 1%:
· Hg Inlet to P&B tanks


0.3 mg Hg
3,700 gal
           3.785 l 
1 lb
1 g
        60 min










= 0.56 lb/hr 


l
min                        1 gal

454 g
1000 mg
        1 hr
or

0.56 lb

min
              1 hr
7,000 gr
    0.01 (VF)









= 2.61x10-4 gr/dscf 
hr

2,500 dscf               60 min
1 lb
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3. DESIGN OF THE CARBON FILTER UNITS

Please complete the high-lighted “Calculated Value” section for the appropriate system type:
a. Tray System
	Description
	Calculated Value
	[Unit]
	Symbol
	Equations

	Number of trays
	
	
	N
	

	Area of a tray
	
	ft2
	A
	

	Tray thickness
	
	in
	TT
	

	Carbon per tray
	
	lb
	CT
	

	Total volume of carbon
	
	ft3
	VC
	

	Total quantity of carbon
	
	lbs
	MC
	N * CT

	Carbon Hg capacity
	
	%
	CP
	*manufacturer specified

	Flow rate
	
	ACFM
	Q
	*use maximum design

	Mercury loading 
	
	lb/hr
	L
	*from worksheet, page 2

	Velocity
	
	ft/min
	V
	*measured or estimated/calculated value

	Residence time
*: series of tray
**: chevron tray
	
	sec
	T
	T* = VC * 60 / (Q * 12)
T** = N* A * TT * 60 / (Q * 12)

	Pressure drop
	
	in H2O
	ΔP
	*manufacturer specified

	Hg saturation (hours)
	
	hr
	Sh
	Sh = MC (CP / 100) * (1 / L)

	Permit hours per year
	
	hr/yr
	HY
	*permit allowed annual hours of op.

	Hg saturation (years)
	
	yr
	Sy
	Sy = HY / Sh 


b. Deep Bed System

	Description
	Calculated Value
	[Unit]
	Symbol
	Equations

	Volume of bed
	
	ft3
	VB
	

	Total quantity of carbon
	
	lbs
	MC
	

	Carbon Hg capacity
	
	%
	CP
	*manufacturer specified

	Carbon density
	
	lbs/ft2
	CD
	*manufacturer specified

	Velocity
	
	ft/min
	V
	*measured or estimated/calculated value

	Flow rate
	
	ACFM
	Q
	*use maximum design

	Mercury loading
	
	lb/hr
	L
	*from worksheet, page 2

	Residence time
	
	sec
	T
	T = ((MC/CD) / Q) * 60

	Pressure drop
	
	in H2O
	ΔP
	*manufacturer specified

	Hg saturation (hours)
	
	hr
	Sh
	Sh = MC* (CP/100) * (1/L)

	Permit hours per year
	
	hr/yr
	HY
	*permit allowed annual hours of op.

	Hg saturation (years)
	
	yr
	Sy
	Sy = HY / Sh
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4. CARBON / VENDOR SPECIFICATIONS

	Vendor name
	

	Product name
	

	Carbon shape and dimension
	

	Bulk Density (lbs/ft3)
	

	Hardness 
	

	Sulfur content, % by weight
	

	Mercury removal, % by weight
	

	Maximum temperature (F) in designed application     
	

	Maximum moisture (%) in designed application    
	

	Maximum face velocity (fpm) in designed application
	


5. CONCLUSION
This report calculates various design and performance parameters for a proposed NvMACT carbon adsorption unit for the following thermal units:  XX.  
The proposed carbon adsorption unit is a tray/deep-bed scrubber configuration.  Calculated loading to the proposed carbon adsorption unit is XX gr/dscf mercury.  Targeting a 98% reduction, the calculated performance requirement is XX gr/dscf mercury.

The carbon adsorption unit shall consist of XX pounds of sulfur-impregnated carbon with a residence time of XX seconds.  Based upon manufacturer’s specified carbon loading capacity and the saturation calculations the carbon will need to be replaced every XX hours or XX years.  
