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Introduction 

 
Welcome to the HA-International Amine Recycling Program (HARP).  At HAI, we are dedicated to 
offering The Best Total Solution ™ to the foundry industry.  Along with the outstanding selection 
of foundry products, such as resins, resin-coated sands, refractory coatings, flux and auxiallry 
products; HAI offers both environmental and economical solutions to benefit foundry customers.  
The process of recovering amines used to catalyze the Phenolic Urethane Cold Box systems 
(PUCB) is yet another example of meeting these standards. 
 
Creating Amine Scrubber Solution 
 
Every foundry that utilizes the Phenolic Urethane Cold Box process is required by state and 
federal regulations to monitor and reduce their emission of hazardous pollutants into the 
environment.  Therefore it is necessary for the foundry to capture and contain amine gas used in 
the PUCB process before it escapes into the environment.  This is achieved through the use of 
chemical scrubber technology.  The chemical scrubber utilizes a sulfuric acid solution which binds 
free amine produced in the process and prevents its escape into the atmosphere.  Over time the 
sulfuric acid solution in the scrubber becomes saturated with amine, and is no longer effective in 
capturing the gasses.  At this point, the scrubber solution must be replaced with fresh sulfuric 
acid. 
 
Disposal Options for Amine Scrubber Solution 
 
There are several options for removal of the spent scrubber solution known as amine sulphate. 
 
Option 1) Conventional Disposal 
 
Specialty disposal companies will remove and transport the amine sulphate and dispose of it 
according to state and federal regulations.  This can be expensive as well as environmentally 
damaging as the amine sulphate is considered a waste stream. 
 
 
Option 2) Ecological Recycling 
 
 
EcoMission  
 
HA-International supports sustainability by minimizing the foundry’s environmental impact of our 
products while continually improving their performance and value.  This is the basis of our 
EcoMission program.  HARP is part of this program delivering sustainability through recycling of a 
product as well as providing performance and value to our customers. 
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About HARP 
 
A more ecologically responsible option, which can also be economically beneficial, is to utilize the 
HARP program, an amine reclamation service.  Amine sulphate scrubber solution can be sent to 
HAI’s partner facility which will liberate the amine bound in the solution and capture it, allowing for 
it to be repackaged and resold for use in the foundry.  The reclaimed amine is chemically identical 
to freshly produced material and has the same effectiveness in the PUCB process.  The 
remaining by-product left after the amine is liberated is a salt solution which with proper permitting 
can be sent through the sewer on to standard water treatment.  Best of all, by participating in the 
program, foundries can benefit from price discounts on their packaged amines. 
 
 
 
The HARP program reclaims and recycles amines used in the PUCB process providing the best 
option for the foundry and the environment.  HARP prevents harmful air pollutants from reaching 
the atmosphere and reduces a waste stream by allowing for recycling of the material used in the 
process.  This in turn prevents disruptive issues caused by non-compliance with state and federal 
regulations as well as makes the foundry a better neighbor to the surrounding areas.   
 
 
To enroll in the program, please visit www.ha-international.com and click on the HARP link to fill 
out the online enrollment form and begin realizing the benefits of HARP.   
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HARP Amine Tracker Instructions  
 
 
Welcome to the HARP Amine Tracker.  This easy to use, online application allows customers to 
order supplies such as empty sample bottles and empty totes as well track their entire amine 
recovery process from start to finish 
 
 
To enroll in the HARP program, go to www.ha-international.com and click the HARP 
logo. 
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Click on the “Enroll Now” link and fill out the online form.  You will receive your login 
credentials after we process your request (approximately 3-4 business days). 
 

 
 
Using the HARP Amine Tracker is easy!  Once you have received your login simply 
follow the instructions below to get started. 
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1) Go to www.ha-international.com 
2) Click on “Customer Login” 

 
 
 
3) Enter your email address and Password 
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4) Click on “Amine Tracker” 

 
 
 
5) To submit a sample of scrubber solution for analysis and approval, click “Submit 
Request” 
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6) Select amine type (TEA, DMIPA, DMEA) from drop down list and click “continue” 

 
 
 
7) Download Tracking Label, print out and include with your sample.   
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Tracking Label contains the Request ID#, which links your sample and request. 
 

 
 
8) Once analyzed, status will change to “approved” or “denied”.  Click on magnifying 
glass to open and view request. 
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9) View Certificate of Analysis for your sample and print out tracking label to send with 
your bulk totes of spent scrubber solution.  Click on “Mark Solution as Sent” once you 
ship your totes of scrubber solution to Chemtech for reclamation. 

 
 
10) Status will indicate when totes of scrubber solution are received at Chemtech. 
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11) Status will update once scrubber solution is reclaimed.  Click on magnifying glass to 
view details and download Certificate of Reclamation. 

 
 
12) View entire process history and download Certificate of Reclamation. 
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ORDERING SUPPLIES (empty sample bottles and empty totes) 
 
1) Click on “Submit Request” 

 
 
2) Enter the number of totes and sample bottles, confirm address and click “Submit Req”. 
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3) Status will update once your empty sample bottles and totes are shipped. 
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Amine Scrubber General Design and Operating Princip als.   

 
Most acid scrubbers are manufactured with similar design parameters and the subsequent 
operation follows the same principals. 
 
The basic components of the scrubber are:  
 

1. Treatment tower or column, filled with packing material 
2. The acid solution reservoir 
3. Solution circulating pump  
4. pH meter  
5. Level control and operating system 
6. Exhaust blower to atmosphere 
7. Exhaust in from PUCB process 
 

Typical Acid Scrubber 
 

 
 
The basic operating principal of the scrubber is that an acid solution is pumped from the reservoir 
and introduced into the top of the treatment tower where it reacts with amine vapor (flowing up 
the tower in a counter flow direction) as it falls back to the reservoir. The most popular scrubber 
design is a � packed tower design which uses inert material in the treatment tower to increase 
the surface area coated by the acid solution and enhance the contact and reaction between the 
amine vapor and acid. 
 
The pH meter, level control and (if applicable) overall control system operate in a programmed 
fashion to ensure makeup water enters the system as required (makeup water is added to 
replace losses through evaporation) and the pH of the system is constantly monitored to ensure 
efficient scrubbing of the amine vapor.  
 

1 

2 

6 

3 

4 and 5 
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FRESH ACID CHARGING PROCEDURES 

 
 
 
Extreme caution needs to be exercised when charging  the scrubber.   Sulfuric acid is very 
corrosive and is harmful to employees coming into contact with the solution.  Sulfuric acid rapidly 
penetrates clothing and will severely burn the skin and body tissue upon contact, so all 
precautions should be exercised to avoid worker exposure.  A few operating suggestions are 
offered below:  
 
Proper saturation of the scrubber solution for economic recovery of the amine requires a sulfuric 
acid concentration of approximately 40% H2SO4 in a water solution.  Many foundries elect to 
purchase battery acid for charging their scrubber which has a concentration of approximately 
37%.  Alternatively, higher concentrations of H2SO4 may be used and diluted with water during 
the charging procedure.  Appropriate acid solution is available through Chemtech Services, Inc. 
 
If concentrated H2SO4 is used, extreme caution should be exercised during the dilution process 
to avoid contact with workers.  Workers should always wear appropriate personal protective 
equipment (PPE) and there should be both an eyewash and safety shower available in the 
immediate vicinity of the opertaion.  Caution should also be taken as the process is exothermic 
and therefore generates a lot of heat. Always charge the acid into the water to avoid 
splashes of concentrated solution.  
Make sure all components coming into contact with the acid solution (e.g., pumps, containers, 
plumbing lines and valves, packing materials, etc.) are acid resistant.  Materials such as: PVC, 
Teflon and Kynar are suitable for use with acid scrubbers.  Do not use copper based alloys. 
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DISCHARGING SATURATED SCRUBBER SOLUTION  

 
The scrubber solution will ultimately become saturated with the amine removed from the vapor 
discharged from the core box.  The Specific Gravity and the pH of the solution, as indicated in the 
above section, will serve as measurements of the saturation level and indicate when the solution 
needs to be discharged and replaced with fresh acid. 
 
With sample approval, the customer will receive a self-adhesive hazardous label from Chemtech 
Services.   The customer is the shipper of record and is responsible to complete the label (see 
example below where all areas marked in RED need to be completed ) and apply it to the tote 
prior to shipment to the Chemtech Services facility in Chicago Heights. 
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The customer is also responsible for providing 4 identical corrosive placards for the 
shipping provider.  Shipping placards are available for purchase through the following 
website: http://www.labelmaster.com/store/scripts/view-product.cfm?product=ZEZ41760 
 
Below is an example of the appropriate placard, required for all three amine types 
(Sigma Cat 2185 TEA, Sigma Cat 2190 DMIPA and Sigma Cat 2195 DMEA). 
 
 
 
 
 

 
 

 
 
 
 
 
 

Note:  Incorrect labeling and/or placarding may represent a violation of DOT regulations.  The 
customer is responsibility for citations which may result from such violations.  Please do not ship 
any tote which has noticeable damage or leakage.  
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Supplies 

 
 
Empty sample bottles  and empty totes  are available to order free of charge through the HARP 
program.   
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Sampling Scrubber Solution for Qualification  

 
HARP requires all generators of scrubber solution to undergo a qualification procedure for each 
tote of scrubber solution to ensure the material is acceptable for reclamation. The foundry will be 
required to submit representative samples of every batch of scrubber solution they intend to 
return to Chemtech for recycling.  Each batch of scrubber solution that ships for recl amation 
must be pre-sampled and approved.   Please see the “Tips for Successful Amine Recycling” 
section for detailed requirements.  
 

Minimum Requirements for Recycling: 

 
pH Range: 3 – 4.5 
Sulfuric Acid: 5% Maximum 
Recoverable Amine: 35% Minimum 
 
Before sending any samples into Chemtech for analysis, please login to the HA-International 
website and initiate a request for amine recovery through the HARP Tracker program.  Note: If 
you do not have a login, please fill out the online request form to enroll in the program.   
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Fill out required 
information to 
get started 
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A 15 milliliter sample of the scrubber solution is required to be submitted in the approved 
packaging to avoid leakage or breakage during transit. For each scrubber solution sample 
submitted, HARP will generate a unique request ID number and notify Chemtech that a sample is 
being sent for analysis.  The unique request ID number is the same for the sample bottle as it is 
for the bulk shipment.  Printing of an approved tracking label is required as it contains the request 
identity number.  Please note that one sample is required for each ba tch you intend to ship 
for reclamation.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

Request amine 
recovery here 
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Once the sample  of scrubber solution is prepared, please ship to the following: 
  
Amine Recycling Program 
Chemtech Services, Inc. 
20648 Gaskin Drive 
Lockport, IL 60441 
Contact: Tom Wiggins 
Phone: 630-429-3640 
Email: twiggins@chemtechservicesinc.com 
 
 
 
Please include with the sample the MSDS as well as affix the approved HARP shipping label with 
the unique identity number.   
 
 
 

 
 
 
 
 
An email notification from HARP Tracker will be sent to the customer once the sample is received 
at Chemtech Services, Inc.  
 
 
 
 
 
 
 
 
 
 
 

Tracking 
label with 
unique 
request ID 
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Approval of Scrubber Solution Samples 

 
 
After analyzing the sample, Chemtech will update HARP Tracker and an email will be sent to the 
customer notifying of the result, including the ability to download a certificate of analysis 
(CoA).   
 

 
  
If the sample has been approved, the customer will be able to print all of the appropriate 
documentation needed for shipping of spent scrubber totes to the recycling facility.  Any required 
shipping placards (4 total) can also be obtained through Chemtech Services.  See page 25 for 
more details on proper labeling and placarding. 
 
If a sample is not approved due to having amine content lower than 35%, the customer will 
receive an email with available options.  Chemtech Services will work with the customer to 
improve their scrubber solution, which may include running the solution longer in the system to 
increase the amine enrichment level.   
 
HAI and Chemtech Services will work with the customer to implement best practices in order to 
achieve recoverable amine scrubber solution. 



 

www.ha-international.com 
 

1-800-323-6863 
 

25 

Shipment of Approved Scrubber Solution for Amine Re covery Processing  

 
After receiving the email notification that a sample was approved, the customer may print the 
appropriate shipping documents for their totes of scrubber solution from the HARP Tracker.  After 
printing the shipping labels and preparing the totes of spent scrubber solution for shipment to the 
recycling location, please arrange for pre-paid shipment  of the totes to the following address: 
 
 
Amine Services 
C/o Polychem Services Inc. 
374 E. Joe Orr Road  
Chicago Heights, IL 60411 
Contact: Tom Wiggins 
Phone: 630-429-3640 
Email: twiggins@chemtechservicesinc.com 
 

 
 
Shipments of bulk and packaged scrubber solution to Chemtech Services must reference the 
unique identity number generated during the sample request.  If the customer did not use the 
HARP tracker to request the analysis but did send in a sample, their sample will still be entered 
into the system and the customer sent the unique tracking number for reference.  This number 
links the approved sample to the appropriate container. 
 
Containers should also be properly labeled with an accompanying MSDS (available to download 
from HARP tracker) and appropriate corrosive placards to assure acceptance at the Chemtech 
facility.  Placards can be ordered from the following website: 
http://www.labelmaster.com/store/scripts/view-product.cfm?product=ZEZ41760  
 
Failure to comply with the above indicated shipping  requirement (i.e., reference to unique 
identity number, MSDS and proper labeling) will res ult in the rejection of the material upon 
arrival to the Polychem facility.  Customers should  contact HA-International or Chemtech 
Services with any questions regarding appropriate s hipping procedures.   
 
Shipments that do not match the sample analysis wil l be returned to the submitting 
foundry with subsequent charges applied.  
 
 

Tracking 
label with 
unique 
request ID 
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Material arriving freight collect will be rejected unless other arrangements have been made 
with HA International and a written authorization f or freight collect shipment is issued.  
Please see the “Tips for Successful Amine Recycling” section in this guide for detailed information. 

Recovery of Amine from Scrubber Solution 

 
After receiving approved bulk containers of scrubber solution, Chemtech Services will reclaim 
amine from the scrubber solution and generate a Certificate of Reclamation.  This document is 
available to download through the HARP Tracker program.  The certificate can be used for 
customer records to document that their material has been recycled. 
 

 



 

www.ha-international.com 
 

1-800-323-6863 
 

27 

 

TIPS FOR SUCCESSFUL AMINE RECYCLING 

 

MONITORING THE SCRUBBER SOLUTION  

 
  
To ensure the efficient operation of the acid scrubber and production of a reclaimable solution, 
the scrubber solution should be regularly monitored.  There are two common measuring 
parameters for monitoring the scrubber solution: pH and Specific Gravity (SG). An acid scrubber 
charged with fresh sulfuric acid (37% H2SO4) will typically have a pH of 0, and a density of 10.5 
lbs/gallon.  During the Phenolic Urethane Cold Box process, amine vapor is captured by the 
scrubber and reacts with the acid to form an amine sulfate salt.  This reaction is actually a two 
step reaction progressing from the initially formed mono-ammonium sulfate salt to the final di-
ammonium sulfate salt.  As the pH of the solution progresses to 4.5, the ma ximum solubility 
of the amine salt is achieved and the scrubber solu tion is ready to be exchanged.   A 
number of operating parameters should be considered in relation to monitoring the scrubber 
solution:  
  
 
pH is a critical indicator.   The pH of the acid solution will remain relatively unchanged (pH = 0) 
through the first stage of the reaction and until the second stage of the reaction is almost 
complete.  The curve below indicates that approximately 70% of the saturation expected will be 
achieved before the pH rises above zero.  Once the pH begins to increase, its rate of rise will be 
significant and must be closely monitored to prevent an increase above pH=4.5.  When the pH 
reaches a value of pH=3.0, it is time to prepare samples for analysis at the reclamation facility 
and exchange the solution with new sulfuric acid.  Under no circumstances should the pH be 
allowed to rise above pH=4.5.  At levels above pH=4.5 the solution is less stable and the free 
amine content is likely to result in a noticeable amine odor and free amine content in the vicinity 
of the solution above 1ppm (1.0 part per million).  Foundries must also comply with   
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Specific Gravity (SG) is a useful tool.  SG can also be used in conjunction with the pH 
measurement to monitor the saturation (with amine) of the acid scrubber solution.  Recognizing 
the amine molecule is relatively light compared to the sulfuric acid solution (e.g., 37% 
concentration), as amine saturates the acid solution, the SG will decrease and this trend will 
indicate the level of saturation. 
 
Specific Gravity represents the ratio of the density of the material being tested vs. the density of 
water.  As indicated previously, the density of a 37% concentration of sulfuric acid is 
approximately 10.5 lbs/gallon which represents a SG of approximately 1.27. 
 
The graph below was generated in conjunction with the pH graph presented in the previous 
section, and indicates the reduction in Specific Gravity as the saturation of the acid solution with 
amine increases.  As indicated, the Specific Gravity gradually falls until saturation conditions are 
reached and free amine begins to move the slope of the curve to a positive value.  
 
 
 
 
 

 
 
 
HAI and Chemtech recommend that both the pH of the solution and the Specific Gravity should 
be monitored to: (1) ensure that the concentration of the scrubber is correct when it is recharged 
(e.g., start at SG > 1.25) and discharged (e.g., terminate after SG begins to increase); and (2) 
ensure that the pH level is maintained below 4.5 to assure proper removal of the amine from the 
vapor stream and preclude discharge into the atmosphere.   
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Frequently Asked Questions (FAQ) 

 
 
Q: How long will it take to get results from scrubber solution samples submitted to Chemtech? 
A: Typical turn-around time for sample analysis is 3-4 business days. 
 
Q: Where do customers get appropriate shipping documents? 
A: Customers are able to download address label, hazardous shipping label and MSDS from the 
HARP Tracker program.  Placards are available at: 
http://www.labelmaster.com/store/scripts/view-product.cfm?product=ZEZ41760 
 
Q: What is the typical concentration of sulfuric acid to charge into a scrubber system? 
A: Typically customers should initially charge their scrubbers with 40% sulfuric acid solution in 
order to obtain the best results in amine reclamation.  NOTE: Scrubber systems vary therefore 
always follow the instructions from the manufacturer of your particular system. 
 
 
Q: How does a customer know if they have the appropriate concentration of amine in their 
scrubber solution? 
A: Amine content can be tracked as a function of pH.  The customer should measure the pH of 
their system on a regular basis to ensure that their scrubber solution is effective in removing free 
amine.  Assuming the customer initially charges their scrubber solution with 40% sulfuric acid; the 
acid solution efficiency will begin to degrade after reaching a pH of 3.0 and require replacement. 
Target pH for exchanging scrubber solution is 4.0 (+/- 1), which will give best yield when 
recycling.  See the information in the Customer Information Guide Section Five: Tips for 
Successful Amine Recycling. 
 
Q: How does the customer know that their scrubber solution is still actively binding amines? 
A: Assuming the customer is initially charging their scrubber with 40% sulfuric acid by measuring 
pH they can assume that when the pH rises to 3.0 that the free sulfuric acid level is near 5% and 
therefore not as effective in capturing amine gas.   
 
Q: What happens if the customer scrubber solution sample does not meet the requirements for 
recycling? 
A: If the sample analysis determines that the minimum requirements of pH, recoverable amines 
and free sulfuric acid content are not met, specification there are still options.  Chemtech will work 
with the customer to determine what steps can be applied to bring the material into specification 
as well as suggest other alternatives where applicable. 
 
Q: What should a customer do if they experience any functional problems with their cylinders, 
such as damage or leaking? 
A: If a customer has any issues with a cylinder they should immediately contact HA International 
Environmental Health and Safety Team (Jeff Krause 630-575-5705, Chandra Gioiello 630-575-
5722). 
 
 
 
Q: Can a customer send in totes of scrubber solution to Chemtech Services without pre-
approval? 
A: No, a sample of scrubber solution from each scrubber tank reservoir is required to be sent to 
Chemtech Services for analysis and approval before shipping the scrubber solution in totes.     
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Q: Do customers have to use the sample bottles provided through HARP for sending samples of 
spent scrubber solution to Chemtech for analysis. 
A: No, customers do not have to use sample bottles from the program, but they are encouraged 
to use the provided bottles which are free of charge.  Customers should always ship samples in 
appropriate containers.  Water bottles or other non-chemical safe containers are not-acceptable. 
 
Q: How do I receive my discount on purchased amines? 
A: Enroll in the program at www.ha-international.com and a sales representative will contact you.  
You will be entered into the system and your pricing discount will be applied off of your current 
price.  If you are a new customer, the pricing discount will be applied off of your quoted price.  In 
order to continue receiving your discount you must submit scrubber solution for reclamation.  If 
after joining the program you are found to be inactive for more than 90 days by not submitting 
scrubber solution for reclamation, you will be contacted by your HAI sales representative who will 
confirm if you wish to continue participating in the program. 
 
Q: Who pays for the freight on returning totes of spent scrubber solution to Chemtech Services? 
A: The customer is responsible for freight charges on spent scrubber solution. 
 
Q: What are the Certificate of Analysis and Certificate of Reclamation? 
A: The Certificate of Analysis is the customer record of their sample analysis.  The Certificate of 
Reclamation is the customer’s record and proof that their amine sulphate solution was properly 
recycled. 
 
   
 

 
 
 


