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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 Yovw.ha-international.corand click the HARP
logo.

- . »
(& Welcame to Ha-International ”i:;‘ sl S| | p=m v Page~v Safety > Tools - g~

© Products 8MsDS ieh Site

= Customer Login

HOME

ABOUT US

INDUSTRIES SERVED
INNDVATIONS

PRODUCT INFORMATION

CONTACT US
> Learn More

HA International

HA International offers the Nerth American foundry industry the mast comprehensive
range of products supported in three market segments: Resins Systems for bonding
sand; Resin Coated Sand (RCS) for the shell process; and Refractory Coatings. Resin
systems include: shell resins, ester cured phenelic resins-vaper cured and nobake,
phenalic urethane celdbox and nobake resins, acid curing furan and phenolic resins, hot
box resins, and inorganic binders. Resin Coated Sand available from HAT include products
for general purpose, aluminum, low nitrogen and specialty coated sands such as zircon. o
Refractory coatings include products for iren, steel, and lost foam applications, as well as

foundry ancillary products such as adhesives and release agents.

HA International’s Management, Sales, Marketing, Technical Service, R&D and Customer
H] Service Departments work closely with customers to assure on time delivery of quality

< products o the industry. Our "Best Total Solution” philosophy is to establish strategic

0 omers with the objective of improving preductivity and performance
wirenmentally acceptable workplace.

e 5
Perfotd rh||t=.I pm\fldlng a safe)

ine Recycling Program
HA International now gf#€rs our customers an environmentally conscientious alternative to
bber solutignge®ie disposal created during Phenolic Urethane Cold Box (PUCB)

nrncessIng. | HAT's HARP nroaram. Our Siama Cat Amines are now recovered to
-~

Emergency
Medical

m Assistance
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Click on the “Enroll Now” link and fill out the omte form. You will receive your login
credentials after we process your request (apprateiy 3-4 business days).

& HARP Amine Recavery Program yﬁ * B | @ v Pager Safetyr Tooks - '93"
|| I 00 O

Search

START
© Products & MSDS. @ Web Site

HARP Amine Recovery

IR Hat Amine Recycling Program
“ Customer Login HA International offers our customers an environmentall
conscientious alternative to scrubber selution waste dispRgal
created during Phenalic Urethane Cold Box (PUCR) processihg

HOME
ABOUT US i ] !
P Detail §
INDUSTRIES SERVED t HAREIEE
VWith HAT's HARF program, TEA (Sigma Cat 2185), DMIFA (Sigma Cat 2120}, and DMEA
ENNONFIIONS (Sigma Cat 2195) Amines are recovered to virgin specifications using the latest

innovations in process technology. Our program offers:
PRODUCT INFORMATION

EOR RS \/’E\ig\hi\it',' for Discounts on Purchased Amines
‘/’On\ine Tracking System

V/Smgle Source for Reclamation

\/Central Midvvest Location

‘/r‘\n Ecologically Responsible Option

Amine recovery supports HA International's EcoMission strategy of sustainability, by
minimizing the environmental impact of our products.

Using the HARP Amine Tracker is easy! Once youehaceived 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”

(& Welcome o Ha-Inkernational

- B Y - Page - Safety v Took - G-

Your Indusfry Resource For Foundry Resins,
Reain Coaled Sands and ReFraclory Coalings.

m International LLC

Search

START

© Products &MSDS @ Web Site

Customer Login Quality Products
f Critical to the

o Metalcasting Process

ABOUT US

INDUSTRIES SERVED
INNOVATIONS

PRODUCT INFORMATION

CONTACT US

>iLearn More,

3) Enter your email address and Password

- B | pmn v Page - Safety - Tools -

@http:,l’,l’www‘ha-internatinnal‘cnm,l’cnntent)’prnductsfc... =

m ‘Your Indusfry Resource For Foundry Resins,
ptzerpatinras LIk Resin Coafed Sands and Refraclory Coalings.

Search Customer Login

START

© Products &MSDS @ Web Site

To view your previous orders, order status, and account information, please login using
the form belowe. If you currently do not have an account with HA-International.com,
please register using the link provided belowy,

= Customer Login

HOME

E-Mail Address:

ABOUT US

Password:

INDUSTRIES SERVED

INNOVATIONS

PRODUCT INFORMATION Don't have a Login?
Click Here to register!

CONTACT US

Forgot your password?

Flirk Unen fre habnl
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4) Click on “Amine Tracker”

| (€ htp: v, ha-international, comcontent/productsfm, .. ﬁ)ﬁ ~ B [ pmy - Ppage~ oafety ~ Tools~ '@' T
=]
m Your Industry Resource For Foundry Resins,
Internati I LLE . -
i Resin Coafed Sands and Refracfory Coalings.
Search =
I— MACIER:
START
© Products & MSDS @ Web Sit= X
Welcome Ha International, Lic
4 Logout
Hew! HAI Transportation Services (HATS)
» My Orders HAI announces our new HAI Transportation Services LS
» My Cuifent Pricing (HATS). Take advantage of the velume discounts HAT
receives from our carriers and let us quote the freight cost
* [y Contact Information on your inbound raw materials from our plants. Click here
* General Order Information for more detalls,
Your Sales Rep Is:
INTERNAL ACCOUNT
HOME
ABOUT US Click on @ magnifying glass below to see the details and status of that specific order. I
you have any questions, please don't hesitate to contact your sales rep using the
INDUSTRIES SERVED information provided above.
. . . . “ .
5) To submit a sample of scrubber solution for gsialand approval, click “Submit
i
Request
| '_ghttp:,l’,l’www.hafinternational‘comjcontent,l’productsic‘.. ‘-"} * B = mmm v Page ~ Safety - Tools - 'ﬁ*'
m Your Indusfry Resource For Foundry Resins, £
Internati il - -
Gt Resin Coated Sands and Refracfory Codlings.
Search A L T k
E— Sl
START
e G HIRIRP Customer
4 Logout
* My Orders Amine Recovery Requests ) Submit Request
# My Current Pricing S B _]
e tat i
# My Contact Information Status: RAlReR _I
& Bohera Ot e IrfaHnateR Requested On Amine Type Request ID Status
P Mo records to display.
BT
HOME F :
Supplies l I g
ABOUT US
LI Empty Sample Bottles & Empty Totes Submit Request
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6) Select amine type (TEA

g hkkp ) v, ha-international . comfcontent fproductsic. .,
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DMIPA, DMEA) from dropwin list and click “continue”

ﬁ’}} - B s | réw = Page = Safety = Tools » @lv

»

kadl
Search A » T k
I MIRCHIasRes
START
O Products &MSDS @ Web Site
o0 O e . L &
¢ Logout Amine Recovery § 3 =
® My Orders
= My Current Pridng
» . My Contact Information P
# General Order Information
il Send In Your Scrubber Solution Sample
L] lis Trac
A Ta begin an Hmme Rﬂcover\f Request, select the type of Amine you'd like to recover 1
belovs and pre
HOME Amine Type: ._— Please Select [;]
ABOUT US
INDUSTRIES SERVED
INNOVATIONS
PRODUCT INFORMATION
CONTACT US
]
7) Download Tracking Label, print out and includihayour sample.
ghttp i ha-international comjcontent/producks e, ., fwﬁ = B =1 [H!J = Page - 3afety » Tools = ﬂ' ¥
Search G
Amine Tracker 9

START

© Products & MSDS - @ Web Site

48 Logout

My Qrders

My Current Pricing

My Contact Information

General Order Information

Amine Tracker

HOME

ABOUT US

INDUSTRIES SERVED

INNOVATIONS

PRODUCT INFORMATION

CONTACT Us

HEFEEP Amine Recovery - Request ID: 85 t::’

9/1/2011 2:23 pm - Sample Request Created
Cr

reated By: Amine Testing
Amine Type: DMIPA

P

Request Created. Please Click Here to print a tracking label to include with your
shipment. Samples will only be acggted with the approved tracking label and Request ID
number.

For every tote of scrubber solution, an individual sample bottle of representative material
must be submitted. Please generate an additional request for each tote of scrubber
solution.

Back To Requests

www.ha-international.com
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Tracking Label contains the Request ID#, whichdigkur sample and request.

Sample From: HA INTERNATIONAL, LLC

Amine Recycling Program
Chemtech Services, Inc.
20648 Gaskin Drive
Lockport, IL 60441

Attn: Tom Wiggins

REQUEST ID: 85

8) Once analyzed, status will change to “approv@dtenied”. Click on magnifying
glass to open and view request.

f : - »
Ehttp:waw.ha—\nternat\nna\.cnmjcnntentjprnducts;‘f." “-"i} * B | fmh v Page - Safety - Tools - ﬂ:v

m Your Industry Resource For Foundry Resins,
L Resin Coated Sands and Refraclory Coafings.

Search

— Amine Tracker

START

Clan oo HIRREP Customer

4 Logout
# DMy Orger - ~
- Amine Recovery Requests ¢ [ SuomiRequest
& My Current Pricin PR 'j
o Py Contact Infrmation Status: — All Statuses - e
' Gerieral Order Information Requested On Amine Type Request|D __—Stams
»  Amine Tracker §e] Sep 01, 2011 DMIPA a3 ( Sample Approved
HOME s \I_ .; _' ‘
u ies -
ABOUT US p p W
INDUSTRIES SERVED -
Empty Sample Bottles & Empty Totes Submit Request
INNOVATIONS =
Status: — All Statuses — [
RORTSTINTORIIAT O I 5 AR TV R 4 b Toe i 1 e | >
Done e Internet ég ~ Rio0w -
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9) View Certificate of Analysis for your sample apiint out tracking label to send with
your bulk totes of spent scrubber solution. Chick*Mark Solution as Sehbnce you
ship your totes of scrubber solution to Chemtectrdolamation.

(&8 http: ffummn, hia-intermationsl. comjcontentproducksic, . Boov B L = ov Page - Safety~ Toodse @
iis=mar-ienci A
9/1/2011 2:31 pm - Sample Received by Chemtech
Sample Receved By: Kevin Zaras
HOME
9/1/2011 2:31 pm - Sample Approved by ChemTech
ABOUT US
Approved By: Kevin Zaras
INDUSTRIES SERVED 40% of Amine in sample
e Vievy Certificate of Analvsis
PRODUCT INFORMATION
CONTACT US o 9 e
Scrubber Solution Sample Approved
=0 with the approved tracking label and Request i) number
Attach Hazardous Material Label -
You will receive @ Hazaradous Material Label from Chemtech that MUST BE attached to
the tote prior to shipment.
Hazardous Placards
The customer is responsible for the appropriate shipping placards when shipping bulk
totes or drums of spent scrubber solution. Four placards must be given to the freight
driver before the driver will accept the shipment. Flacards can be purchased at:
http:/fveveve labelmaster. com/store/scripts/vievs-product. cfm?product=7E741 760
Please Mark Tote As Shipped -
When you have shipped out your totes, please click the button below so Chemtech knows
— it is in transit.
Emergency
= Madical =
% Nutlstaiiie QMark Solution As Sent )

() | @z tEmiotus.. <) 2580 oo, = ) SAMARKETING . | |3 Microsoft Powe... [N N e B e Tracker- .| W untided - Paint | i %

10) Status will indicate when totes of scrubbeusoh are received at Chemtech.

"f,éhttp:n’www.ha—internatinnal.cnmJ‘cnntentjprnducts)’c... fﬁﬁ -~ B =1 Fﬁl v Page ~ Safety » Tools ~ @v

Search

pr—— Amine Tracker

START
S ey HIRIRP Customer
4= Logout

+ e Amine Recovery Requests &y [SbriReqwes ] i

My Current Pricing

Status: - All Statuses -

My Contact Information
CencvalOrdee ThtorrsHon Requested On Amine Type Request D /Bﬂlﬁs
Amine Tracker )J Sep 01, 2011 DMIPA 85 ( Solution Received )

HOME

Supplies

ABOUT US

INDUSTRIES SERVED

I§<

Empty Sample Bottles & Empty Totes

INNOVATIONS i ‘
Status:| — All Statuses — |_:|

PRODUCT INFORMATION
| Requested On #of Bottles #of Totes Shipped QutOn |
CONTACT US |ND records to display. |
=
www.ha-international.com 11
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11) Status will update once scrubber solutionetarmed. Click on magnifying glass to
view details and download Certificate of Reclanratio

- . : e »
| @http:waw.ha—\nternat\onal.comjcontent)’nroducts)’c..‘ | {;i s (;j | (H!J ~ Page v Safety= Tools = @v

Search

START
© Products &MSDS @ Web Sits

Amine Tracker

HIRIRP Customer

4 Logout
o i *
. ers Amfne Recovery Requests ;: Submit Request =
# My Current Pricing [RE—— '7\.
;| — All Statuses - ™
o My Contact Information St WoeaY 1]
 reersl e et Requested On Aming Type RequestiD Stat

Amine Tracker ﬁ Sep 01, 2011 DMIPA 85 C Recovery CUmpIete)

HOME

Supplies

ABOUT US

E
£

INDUSTRIES SERVED

Empty Sample Bottles & Empty Totes

INNOVATIONS =
Status:| - All Statuses —
PRODUCT INFORMATION :
Requested On #of Botiles #of Totes Shipped COut On
CONTACT US Mo records to display.

12) View entire process history and download Geeite of Reclamation.

8 Kt ffeivs. adinternational comcontentiproductsic.. | K- B [ deh v Page - Sefery v Todksw v
=
4 Logout {5
e My Orders
» My Current Pricing RECOVERY T1
o Bl Fobptbnrt Ctormabiag 9/1/2011 2:23 pm - Sample Request Created
Created By: A Testi
® Genersl Order Information, Fegted B Auing Tesung £
Amine Type: DMIPA
®  Amine Tracker
9/1/2011 2:31 pm - Sample Received by Chemtech
Sample Received By: Kevin Zaras
HOME
9/1/2011 2:31 pm - Sample Approved by ChemTech
ABOUT US - e
Approved By: Kevin Zaras
INDUSTRIES SERVET] 40% of Amine in sample
Vievy Certificate of Analvsis =

INNOVATIONS

9/1/2011 2:41 pm - Tote of Solution Sent

PRODUCT INFORMATEON

Tote Sent By: Amine Testing
CONTACT US

9/1/2011 2:42 pm - Tote of Solution Received by Chemtech

Tote Received By: Kevin Zaras

9/1/2011 2:45 pm - Recovery Complete

Recoverad By: Kevin Zaras
View Certificate of Reclamation

Recovery Completea

bt Che processed youF tion on 9/1] 2011 2:45 pm and amine recovery is now
§-% complete. Click Here to view phe Certificate of Reclamation {CoR). =
o3 =

o D Trkarnat 4 #10ne:

[ [ BT |[Fa=—em = = = [ e | TR — R
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ORDERING SUPPLIES (empty sample bottles and enqigs)

1) Click on “Submit Request”

@http:,l’;’www.ha-intamat\nnal.mm,l’(nntentfpmdu(ts,i[... | = B =2 Ml > Page - Safety = Tools ~ W~

| 1 Youp Induslty Resource For Foundry Resins; T
mmm tianal LLE - ; =
it Resin Coafed Sande and Refractory Coatings.
Search :
— LG Ui
START -
O prodict 8 MSDS @ Wi St Customer
€ logout
o . -~
Sactite Amine Recovery Requests ¢ [ SuomiRequest
# My Current Pricing AlS —
* My Contact Information Statusy — ltusese |=‘J
o Gereral Or der Tifbrristics Requested On Arnine Type Request ID Status
o Amine Tracker 2 sepm,20m1 DMIPA 85 Recovery Complete
HOME :— =,
£
ABOUT US W
INDUSTRIES SERVED
Empty Sample Bottles & Empty Totes Submit Request
INNOVATIONS —
Status:| - All Statuses - [ /
PRODUCT INFORMATION /
Requested On # of Bottles #of Totes Shipped Out On
CONTACT US No records to display.
¥

2) Enter the number of totes and sample bottleHjroo address and click “Submit Req”.

- - = »
(& http:f funw, harinternational.comfcontent productsic. ., f&- 8 7] s v Page v Safety ~ Tools - @

Amine Tracker

[~}

Search

© Products & MSDS @ Web Site

4 |ogout

My Orders Date/Time Requested: 9/1/2011 2:55:37 PM
Requested By: Amine Testing

Request Bottles/Totes

My Current Pricing

My Contact Information

bottles & totes wonld you like?

General Order Information

Amine Track
S IE T, Quantity of Bottles: |1

Quantity of Totes: 1

HOME

ABOUT US Ship to: |HA International

INDUSTRIES SERVED Attention: |Amine Testing

INNOVATIONS Address 1: 630 Oakmaont Lane

Address 2;
PRODUCT INFORMATION

City: |Westmont
CONTACT US

State: | lllinois D

Zip Code: |B0559

Submit Request

www.ha-international.com 1
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3) Status will update once your empty sample botled totes are shipped.

(&8 httpe e ha-international.com/contentfproductsfc. ., ,{-Aﬁ ~ B = gl v Page~ 3Safety = Tools - ﬂ--

Amine Tracker

»

E5

Search

START

it O HIRIRP Customer
4 Logout
" v . u = ]
o Ny Orders Am“«le Recovery Requests t: Submit Request 1
® [y Current Pricing AlS —
3= tatuses - e
& My Contact Information St U
oGkl O e Rriatine Requested On Amine Type Request D Status
wo:Arine Teatker ) Sepot, 2011 DMIPA 85 Recovery Complete

HOME

Supplies

ABOUT US

INDUSTRIES SERVED

| 3
e

Empty Sample Bottles & Empty Totes

INNOVATIONS —
Status:| — All Statuses — u
PRODUCT INFORMATION
Requested On # of Bottles # ofTP{s Shipped Out On \
CONTACENR ) Sep 01, 2011 1 1 \ Sep 01, 2011 /
B
www.ha-international.com 14
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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:

Treatment tower or column, filled with packing material
The acid solution reservoir

Solution circulating pump

pH meter

Level control and operating system

Exhaust blower to atmosphere

Exhaust in from PUCB process

NogkrwbdE

Typical Acid Scrubber

4 and 5

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
designisa 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.

www.ha-international.com 15
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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.

www.ha-international.com 16
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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.

DMIPA Sulfate Solution

Scrubber Sludge Destined ‘or Resavery

FOR INDUSTRIAL USE ONLY
DANGER!
Toxic if inhaled. Harmful if swallowed. Corrosive to the eyes, skin and respiratory system. Causes bums. Keep container tightly closed and sealed
until ready for use. Avoid exposure - obtain special instructions before use. Do not breathe vapor or mist. Do not ingest. Do not get in eyes or on skin
or clothing. Use only with adequate ventilation. Gontains material that can cause target organ damage. Contains material which can cause cancer.
Risk of cancer depends on duration and level of exposure. Wash thoroughly after handling.

EYES: Immediately flush eyes with plenty of water for at least 15 minutes, aceasionally lifting the Lpper and lawer syslids. Get r edical attention irmm sdistel
SKIN: Flush contaminated skin with plenty of water. Wash contaminated clothing tharaughly with water before remaving i, or wear gloves. Continue i rinse for at least 10 mirutes. Get medical atiention immadiately.

INHALATION: Movs exposed person to fresh air. Ifit is suspected that fumes are still present, the rescuer should wear an mask or sel d breathing If not breathing, if breathing is uregular arif

resgiratory arrest acours, provide artificial respiration or axygen by traines personnel. Get medical attention immedatel

INGESTION: Da nat induce vomiting unless directed ta da sa by medical persannel. Never give anything by mouth to an uncanscious person. Get mediczl sttention immediately [faffected persan is consciovs, give plerty of water

ta drink

FIRE: Suitable - Use an extinguishing agent suitable for the surrounding fire. Not sitable - Nane known. Personal pratestion - Fire-ighters should wear proteclive anc self-contained breathing apparatus
(SCBA) with a full face-piece operated in positive pressure mode.

SPILL OR LEAK: Large spill - Stop leak if without risk Prevent ertry into sewers, water courses, basements or sonfined aress. Cantain and collsct spillage with nan-cambustible, sbsorbent material e.9. sand, earth, vermiculite ar
diatoraceaus earth and place in container for disposal accarding to lacal regulations  Small spill - Stop leak if without risk. Dilute with water and map up if water-scluble or absorb with an inert dry material and place in an
appropriate waste disposal container.

STORAGE: Stare in accordance with lacal regulations. Stare in original cantainer protected from direct sunlight in a dry, cool and well-vertilated arsa, away fran incompatitle materials. Keep container tightly dlosed anc ssaled until
ready for use

CONTAINS: Dimsthylisopropylammonium sulfate ; Sulfuric Acid 7664-92.9;

For Emergency Medical Assistance HMIS® = H-*3, F-1, PH-0
Call Health & Safety Information Services 1-866-303-6949.

Read and understand the Material Safety Data Sheet before using, handling or exposure to this product.
Made in US by N Phone Nurber MFG Dat I:I
HMIS® i atrademark ovrisd by the Natisnal Paint and Coatinge Aseociation, Inc., 2nd ie licanesd throagh J.J. Kellee. Revision Date: 01-AUG-2011
Gross Wit: LB Net wi: LB
LOT: q
- Tare Wt: LB
KG

Please Fill in All Boxes Before Shipping

www.ha-international.com 17
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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=2EZ41760

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.

www.ha-international.com 18
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Supplies

Empty sample bottles and empty totes are available to order free of charge through the HARP
program.

m_—_ Your Induskry Rescurce For Foundry Resins,
e Resin Coaled Sands and Refractory Coalings.

Amine Recovery Pragram

@) Products & MSDS () web Site
Request Bottles/Totes
4 Logout
T Date/Time Requested: 8/15/2011 1:02:48 PM
® [y Current Pricing
# My Centact Informaton How many bottles & totes would you like?
» Generd Order Infomation
Quantity of Bottles: 1
* Amine Remvery.
Quantity of Totes: 1
e Ship to: HA International
A Address 1: B30 Oakmont Ln
INDUSTRIES SERVED Address 2:
INNOVATIONS City: WWestmont
e m Stata; |linois
Zip Code: B0559
CONTACT US

Submit Request

Back To Reguests

: Emergency
Medical
Assistance

www.ha-international.com 19
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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.

www.ha-international.com 20
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m Your Industry Resource For Foundry Resins,
AEatona Resin Coaled Sands aond Refractory Coalings.

HARP Registration

sTART ]
) Procducts % MSDS ) Web Site
HIFRIRP Enroliment Form

4 Logout
HARP s the HA Intemational Amine Recycling Program, an ecological and econamical H H
rE—— Sl el Fill out require
g To enroll in the HARP program or to receive more information, please fill out the form H H
e e s below and an 1Al represantative sl contact you Requured felde are marked with an information to

+ Generd Order Infaemation asterise ().

St get started

Contact Name*:
HomE Company Name*:
SEDUTUE Address™:

INDUSTRIES SERVED
Gity, State 2IP*:

INNOVATIONS
Phone*:

PRODUCT INFORMATION

CONTACT US Email*:

Amine Type:  (check all that apply)
Comea
[ omipa
[TEA

Comments:

Submt

Thank yau for your request. 4n HA representative will be in contact with you,

oo
&

?qa Click here o return to the HARP information page
iy
< &
Pertor™®
Emargency
Medical
Assistance
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m— Your Indusfry Resource Fon Foundry Resins,
et e Resin Coated Sands and ReFractory Coatings.

Amine Recovery Program

@ Preducts & MEDS () ek Site:

fﬁul IHIRIRIP Amine Recovery &3 Request amlne

o MyCurrent Pridng.
* My Contact Informatio P

’ recovery here
« Generd Order Information )
Send In Your Scrubber Solution Sam ple
R Tobegin an Amine Recavery Request, select the type of Amine you'd lie to recaver
below and press "Cantine®,
Hous Amine Type; TEA

Back To Requests

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.
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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.

label with
Sample From: CHEMTECH SERVICES, INC. .

unique
Amine Recycling Program request ID

Chemtech Services, Inc.
20648 Gaskin Drive
Lockport, IL 60441

Attn: Dave Casper

REQUEST ID: 69

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

www.ha-international.com 23
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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).

CERTIFIED AMINE SULPHATE ANALYSIS

CUSTOMER: ATTN:

AMINE TYPE: SAMPLE ID #:

RECOVERABLE | FREE APPROVED COMMENTS
AMINE (%) SULFURIC FOR
ACID (%) RECOVERY

SIGNATURE

DATE

Chemtech Services, Inc.
20648 Gaskin Drive
Lockport, IL 60441
Phone: 815-838-4800 Fax: 815-838-4848

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 24

1-800-323-6863



m International LLEC

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

label with

Tote From: CHEMTECH SERVICES, INC. unique
request ID

Amine Recycling Program
C/o PolyChem Services, Inc.
374 East Joe Orr Road
Chicago Heights, IL 60411
Attn: Tom Wiggins

REQUEST ID: 58

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 | be returned to the submitting
foundry with subsequent charges applied.

www.ha-international.com 25
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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.

CERTIFICATE OF RECLAMATION

CUSTOMER/GENERATOR:

AMINE TYPE RECLAIMED:

SAMPLE ID/Batch ID #:

This certifies that the aforementioned batch of amine sulphate scrubber solution
was recycled in accordance with all state and federal requirements as witnessed by
the party noted below.

SIGNATURE

DATE

CERTIFYING COMPANY

Chemtech Services, Inc.
20648 Gaskin Drive
Lockport, IL 60441
815-838-4800

www.ha-international.com
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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% H,SO,) will typically have a pH of 0, and a density of 10.5
Ibs/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 Ibs/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 | 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.
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