APENDICES



APENDICE A

HOJA TECNICA DE LA RESINA EPOXICA FABRICADA
POR PINTURAS UNIDAS 1431 ROJO OXIDO

PINTURAS MARINAS INDUSTRIAL & PETROQUIMICA PRIMER EPOXICO

Cod: 1431 Rojo 6xido
Catalizador Poliamida Cod: DC-010

DESCRIPCION:

Primer EpoOxico es una imprimacion epoxica anticorrosiva de dos
componentes, el componente A pintura epoOxica que contiene ademas
cromato de zinc con el componente B catalizador DC-010 que es una
Poliamida, que al mezclarse producen una pelicula dura y resistente a la
corrosion en superficies ferrosas, de muy buena adherencia y flexibilidad,
utilizado ademas como promotor de adherencia en superficies no ferrosas y

como excelente primer para concreto.
USO RECOMENDADO:

Como base anticorrosivo sobre acero y superficies metalicas, aluminio, fibra
de vidrio, galvanizado y otras superficies no ferrosas, como primer en obras
vivas, obra muerta, cubiertas, superestructuras, sentinas, tanques de agua
dulce o salada de embarcaciones, para estructuras, maquinarias, equipos

industriales, instalaciones marinas o portuarias, puentes, plataformas de



perforacion, pisos de concreto y todo metal que este en atmdésferas con alta
contaminacion industrial. Resistencia a temperaturas de 120°C en seco y 70°
C en inmersion.

PROPIEDADES FiSICAS Y DATOS DE APLICACION:

Color 1431 Rojo Oxido
Acabado Semibrillante
Sdlidos por volumen 52 %

Numero de componentes | Dos

. 4 partes por volumen de Componente A
Proporcién de la mezcla

1 parte por volumen de curador DC 010

Tiempo de vida util de la |6 Horas a 25° C

mezcla 4 Horas a 30°C

Punto de inflamacién: Mayor de 21°C

Humedo: 136 micras/5 -6 mils.
Espesor recomendado

Seco: 75 micras / 3 mils.

Rendimiento tedrico: 7.3 m /litroa 75 micras /3 mil *

; , . Pistolas: sin aire (Airless) convencional,
Método de aplicacion:

Brocha y Rodillo

Dilucion: Reductor Epoxico 1170 diluir Max.5 % por Vol.
Diametro de boquilla: 19 — 21 mils.
Presion de boquilla: 175 bar/2500 psi.
Limpieza de equipos: Reductor Epoxico Cod. 1170
Tiempo de secamiento (Repintado):
Temperatura Minimo Maximo
A25°C (77° F) 8 horas Indefinido
A 35°C (95° F) 6 horas Indefinido

* No esta considerando el porcentaje de pérdida por aplicacion




PREPARACION DE SUPERFICIE:
ACero nuevo:

Lavado/desengrasado con UNIJAB Cod. 25 hasta eliminar grasas, aceites,

polvo o cualquier contaminante, enjuagar con agua dulce, dejar secar.

Chorreado abrasivo hasta obtener la limpieza de grado metal blanco Sa3/
SSPC SP5 con un perfil de rugosidad de 25 a 37 micrones o0 como minimo
el grado cerca de metal blanco SA 21/2 /| SSPC - SP10 segun
especificaciones Sueca/Americana con un perfil de rugosidad de 25 a 37

micrones.
Aplicar una capa de Primer Epo6xico Cod. 1431/ DC010 Rojo Oxido.
Superficies no ferrosas:

Lavado/desengrasado con UNIJAB Cod. 25 hasta eliminar grasas, aceites,

polvo o cualquier contaminante, enjuagar con agua dulce, dejar secar.
Aplicar Epéxico promotor de adherencia 1431 Rojo 6xido / DCO1.

Si se va aplicar como promotor de adherencia sobre superficies no

ferrosas se puede aplicar un espesor de pelicula seca de 30 a 50 micras.
Concreto nuevo y Baldosas:

La superficie debe de tener un curado minimo de 25 a 30 dias, con esto
evitaremos que el agua retenida afecte la adherencia y el curado, no se

debe de enlucir / paletear el piso.



Lavar con acido UNIACID la superficie por espacio de 20 minutos con el

fin de eliminar la alcalinidad superficial.

Pasado los 20 minutos neutralizar con UNIJAB hasta llegar al pH 7 Neutro.

Minimo dejar secar de 48 a 72 horas.

Aplicar una capa de Primer Epoxico Cod. 1431 / DC010 Color Rojo Oxido,

diluida a un 20 a 30 % con reductor epoxico cod. 1170.

Concreto envejecido y Baldosas

Eliminar grasas, aceites, polvo y cualquier contaminante con UNIJAB.

Posteriormente hacer los pasos indicados en concreto nuevo.

Si hay pintura antigua el técnico de Pinturas Unidas S.A. debera realizar

pruebas de adherencia y compatibilidad.

MANTENIMIENTO:

Eliminar costras de 6xido y herrumbre con herramientas manuales segun
las normas ST2 / SSPC SP2.

Lavado/desengrasado con UNIJAB Cod. 25 hasta eliminar grasas, aceites,

polvo o cualquier contaminante, enjuagar con agua dulce.

Chorreado abrasivo minimo al grado SA 2, si no es posible realizar
limpieza con herramienta mecanica segun norma ST3 / SSPC SP3 la

misma que sera inspeccionada por el técnico de Pinturas Unidas.



APLICACION:

Se revuelve por separado y con una espatula limpia los componentes Ay

B, hasta obtener una perfecta homogenizacion.

Mezclar cuatro partes del componente A con una parte del componente B,

antes de aplicar se debe dejar unos 15 minutos como tiempo de induccion.

Si se va a aplicar sobre epéxicos antiguos, se recomienda primero lavar la
superficie con UNIJAB, aplicar chorreado abrasivo minimo SA2/SSPC SP6
o realizar limpieza mecéanica segun especificaciones ST3/SSPC SP3.

Antes de aplicar capas de pintura, observar que la temperatura de la
superficie se encuentre minimo 3° C por encima de la temperatura de

rocio.

Capa precedente: ninguna

Capas subsiguientes: Poliuretanos, Coaltar, Epoxico Poliamida, Unimastic,

Unistrong, Uni antideslizante, Marine Enamel.

PRECAUCIONES DE SEGURIDAD:

Utilice equipos de proteccion personal (guantes, lentes de seguridad y
mascarillas para vapores organicos), provea adecuada ventilacion cuando
se aplique la pintura en espacios cerrados o sin circulacion de aire, aun
cuando se provea ventilacion se debe usar proteccidn respiratoria,
proteccién para la piel y ojos, cuando se este aplicando la pintura, no
fume en las areas de aplicaciéon y mantenga la pintura alejada de chispas y

llamas.



Al contacto con la piel lavar con agua y jabdn. Si llega a los ojos lave con
abundante agua y obtenga ate ncién médica. Si hay inhalacién de vapores,
traslade la persona a un sitio ventilado.

Al ser ingerido no induzca al vomito. Busque atencion médica con
urgencia. Nota para el médico: no hay antidoto especifico, el tratamiento
debe ser sintomatico.

Mantenga el producto fuera del alcance de los nifios.

Este producto no es cancerigeno, no posee indicadores toxicoldgicos

hasta el momento ni efectos adversos a la salud, si se manipula
correctamente.

No lavarse las manos y el cuerpo con Reductor, Thinner o Solvente.

Medidas para combatir incendios:

Medios de extincion apropiados: Polvo quimico seco, espuma, CO2, agua

en forma de Neblina.
Proteccién contra incendio o explosién: Manténgase alejado de fuentes de

igniciobn y electricidad estatica. Conecte a tierra los equipos para

manipulacién. Enfriar con agua los recipientes expuestos al fuego.

Control de Exposicion / proteccion personal:

Proteccion respiratoria: Semimascara con filtro para vapores organicos.

Proteccion de los ojos: Anteojos de seguridad contra productos quimicos.



Protecciéon de las manos: Guantes de PVC o0 resistentes a solventes

organicos.

Otros: De acuerdo con las condiciones de trabajo.

Indicaciones Ecoldgicas:

Evitar la contaminacién de cursos de agua. Si el Producto ingresa a cursos
de agua, informar de no consumir la misma. Los residuos del producto

deberan ser tratados conforme la legislacion en vigor.

Los desechos como wipe, liencillo, franela, papeles, envases vacios y
desechos inservibles del trabajo de pintura se deben de ubicar en recipientes
cerrado para ser asignado en la basura industrial, no quemar los desechos
de Pintura y solvente, no botar en drenajes, tuberias de descargas de aguas
residuales, de haber derrame de pintura con arena o tierra detener, luego

recoger y colocar en el respectivo tacho de basura industrial.

PINTURAS UNIDAS S.A. fabrica sus productos cumpliendo con las normas
de Seguridad e Higiene Industrial establecidas en su manual de

funcionamiento.

ALMACENAMIENTO, EMBALAJE Y TRANSPORTE:

Tiempo de Vida: 12 meses a 25° C (77° F) sujetos a reinspecciones

posteriores.

Almacenar en condiciones secas a la sombra y alejada del fuego, calor e

ignicion.



Condiciones de transporte y embalaje: normales PRESENTACION.
o Componente A Caneca / Gal6n Mermado.
o Componente B Cédigo DC010 Galén / Litro Mermado.

OBSERVACION

Pinturas Unidas S.A. no se hace responsable del uso del producto para una
aplicacion distinta a la que se esta recomendando si se desea informacion
adicional estaremos prestos a realizar una inspeccion con nuestros técnicos

de campo.

Nuestro teléfono es 04 — 2 893680 Ext. 161- 162- 163.

e- mail: unidas@unidas.com.ec

Iplaza@unidas.com.ec

PRESENTACION

Componente A Cbdigo1431 Rojo Oxido: Caneca / Galon Mermado.

Componente B Codigo DC 010: Galén/ Litro Mermado.



APENDICE B

HOJAS TECNICAS DEL AGENTE CURADOR
JEFFAMINE D-230

JEFFAMINE® D-230 Epoxy Curing Agent

JEFFAMINE® D-230 is a polyether diamine with low color, low viscosity, and
moderate reactivity in epoxy curing. The polyether backbone gives cured resins
with relatively high elongation and good toughness and thermal shock
resistance. It can be blended with higher-viscosity curing agents to reduce
viscosity, or with cycloaliphatics to improve the elongation of higher-Ty cured
resins.

Typical Physical Epoxy Formulation
 Properties Properties® ]
Brookfield viscosity, cps (77°F) 9 Viscosity, cps (25°C) 600
Specific gravity, 20/120°C 0.948 Pot life (min) (ime to 10,000cps)  ~280
Density, Ib/gal, 20°C 7.9 " Peak exotherm T, °C (°F) 64 (147) |
Flash paint. PMCC, °F 250 Time to peak T, min 395 |
Water, wt% 01 Ta °C (°F) 90 (194)
Total acetylatables, meg/g 8.7 Tensile strength, psi 9800 |
| Total amine, meq/g B.4 Elongation, % 10
Primary amine, meg/g 8.2 Flexural strength, psi 15700
Amine hydmgerf eq. wi. B0 Flexural modulus, psi 454000

* The resin was a liquid DGEBA resin of approximately 12,500 cps and 188 eew, test panels were
cured for 2 hr at 80°C {(175°F) and 3 hr at 125°C (257°F); the T, was determined by DSC.

The D-230 (32 phr) should be mixed thoroughly with the resin. Curing at elevated
temperature is desirable to develop the full properties shown above. Good properties
can be obtained, however, with cures at lower temperatures. For room temperature
cures a cure accelerator (such as Huntsman Accelerator 399, 2-10 phr) is generally
added.

Huntsman Corporation warrants only that its products meet the stated specifications. Typleal propertias, where slated,
are (o be considernd &5 representative of cument production and should not be treated as specifications. While all the
information presented in this document is believed to be reliable and to represent the boast available data on these
products, NO GUARANTEE, WARRANTY, OR REPRESENTATION |5 MADE, INTENDED. OR IMPLIED AS TO THE
CORRECTNESS OR SUFFICIENCY OF ANY INFORMATION, OR AS TO THE SUITABILITY OF ANY CHEMICAL
COMPOUNDS FOR ANY PARTICULAR USE. DR THAT ANY CHEMICAL COMPOUNDS OR USE THEREOF ARE
NOT SUBJECT TO A CLAIM BY A THIRD PARTY FOR INFRINGEMENT OF ANY PATENT OR OTHER
INTELLECTUAL PROPERTY RIGHT. EACH USER SHOULD CONMDUCT A SUFFICIENT INVESTIGATION TO
ESTABLISH THE SUITABILITY OF ANY PRODUGCT FOR ITS INTENGED USE. Products may ba loxic and renuire
spacial precautions in handling. For all products listed, user should obtain detalled information on toxicity, logether with
proper shipping, handling, and storage procedures, and comply with all applicable safety and environmental standands.

Main Offices: Huntsman Corparation { P, O, Bax 27707 { Houston, Texas 77227-7707 | 713-235-6000

Technical Sendces Section: P. O. Box 15730 / Austin, Texas 78761 / 512-483-0056




Technical Bulletin

HUNTSIVIAN

JEFFAMINE® D-230 POLYOXYPROPYLENEDIAMINE
[CAS 9046-10-0]

STRUCTURE
HN-CH-CH.£O-CH,-CHE: NH,
CH, CH

3
Xx=286

DESCRIPTION

JEFFAMINE D-230 polyvoxypropvlensdiamine
is gne of a family of Huntsman Corporation’s
polvamines having as their backbones repeatad
oxypropylens umits, As shown by the above stnuc-
ture, JEFFAMINE D-230 is a difunctional primary
amine having an average molecular weight of ap-
proximately 230, Tta amine groups are located on
secondary carbon atoms at the ends of an abphatic
polyether chain,

JEFFAMINE D-230 is light in color, low in vis-
cosity and vapor pressure, high in pnmary amine
content, and completely miscible in a wide vanety of
solvents, including water.

SALES SPECIFICATIONS
Appearance Colorless to
slight yellow
with slight haze
Color, Pt-Co 100 max,
Total acetvlatables, meg/s 8.3 min.
9.1 max,
Prmary amine, % of total amme 97 mun.
Total amine, meg'g 8.1 min.
8.7 max.
Water, %o 0.25 max.

Copynght £ 1088, [ 994, 1997
Huntaman Corpocation

TYPICAL PHYSICAL PROPERTIES
Brookfizld viscosity, cps,

253°C (7T°T) 9
Specific gravity, 20/20°C 0.9480
Density, Ib/gal, 20°C 7.9
Refractive index, n.»" 14466
Flash pomnt, PMCC, °C {°F) 121 (250
WVapor pressure, mm Hg/*C 17100

10133
pH. 5% agueous solution 1.7
Equivalent weight with epoxies
(*Amine hvdrogen equivalent
weight,” or AHEW) 60

AVAILABILITY

JEFFAMINE D-230 is available in tank cars,
tank wagons, 55-gallon drums of 430 pounds net
weight, and 5-gallon cans. Samples are available from
any Huntzman Corporation sales office.

APPLICATIONS

JEFFAMINE 13230 polyoxypropylenadiamine
undergoes reactions typical of primary amines, Be-
cause of'its unique structure, however, JEFFAMINE
D-230 has found its most significant use as an epoxy
curng agent. The use of JEFFAMINE D-230 leads
to tough, clear, impact-resistant coatings. castings,
and adhesives. Examples include coatings for
decoupage and furnitre, reinforced composites, elec-
trical encapsulation, and lamination. Coatings mads
with unmodified JEFFAMINE D-230 are free of the
surface “blush”™ prevalent with many amine curing
agents, JEFFAMINE D-230 has found its way into

FORA2-597T

Huntsmean Corporation warrants ondy that s products mest the specifications stated hersn. Typroal properiies, whers stued, are to be eonsudered as
representatve of cumrsnt productien and should not be treated as specifications. While all the informalion presenied in this documant is belicved to be
rcliable and o raprasent tha best available data on thase proadocts, N0 GUARANTEE, WARRANTY, OR REPEESEN TATION I3 MADE, INTEMDIETY,
OR TMPLIET AS TO THE CORRFCTNESS OR SUFFICIENCY OF ANY TNFORMATION, OR AS TO THE SUTTARILITY OF ANY CITEMICAT.
COMPOLNDE FORANY PARTICULAR USE, OR THAT ANY CHEMICAL COMPOUNDS OR USE TITEREOF ARE NOT SUBITECT TOA CLAIM
BY ACTHIRD PAREY FOR INFRINGEMESNT OF ANY PATEND OR OTHER INTCLLECTUAL PROPERTY RIGHT. EACH LUSER SHOUL L CON-
DUCT A SUFFICIENT INVESTIGATION TO ESTABLISH THE SUITABILITY OF ANY PRODUCT FOR [T INTENDED USE, Products may be
tomic and require spocial precantions in handling. For all prodacts lisred, user should obrain detailed information on toxicity. together with propor ship
ping, handling, and stedage proceduses, and coinply with all applicable satety and eavicommsntal standards.

Main {Htices: Hunesman Corporation [ PO, Box 27707 ¢ Houwston, Texas 77227-7707 £ 7132356040
Technical Services Scoteon: PO Box 15750 7 Austin, Toxas TETGL ¢ 51304500543



HUNTSMAN MATERIAL SAFETY DATA SHEET

RIAD ‘kﬁﬂ UNDERSTAND MATERTAT, SAFETY DATA SHEET HEFORE HAN BLING QL DISPOSING

F PRODLCT
M5DS CODE AND NAME P JAD230  JEFFAMINE® D-230
DATE ISSUED L 3/31/2003
DATE PRINTED T 332003

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATERIAL DENTENY
WSS CODE AN NAME

JAD230  JEFFAMINE® D-230

Kol
Ll

a
Chemical Name andfor Family or Deseripliog: J;' e

Palyoxyoropylenediamine

COMPANY INFORMATION

Huntsman Petrochemical Corporation
P.O. Box 27707
Houston, TX 77227-7707

TELEPHONE NUMBERS
Transportation Emergency
Company: (409 727-0831
CHEMTREC: (800} 424-9300
Medical Emergency: (409) 722-3673 (24 Hour)
General MSDS Assistance: (713) 235-6432
Technical Information: {512) 459-6543

2. COMPOSITION AND INFORMATION ON INGREDIENTS

THE CRITERIA FOR LISTING COMPONENTS IN THE COMPOSITION SECTION ARE AS FOLLOWS: CARCINOGENS ARE LISTED WHEN
PRESENWT AT 0.1 % OR GREATER; COMPONENTS WHICH ARE OTHERWISE HAZARDOUS ACCORDING TO OSHA ARE LISTED WHEN
PRESENT AT 1.0 % OR GREATER; NON-HAZARDOUS COMPONENTS ARE LISTED AT 3.0 % OR GREATER. THIS IS NOT INTENDED
T0 BE COMPLETE COMPOSITIONAL DISCLOSURE. REFER TC SECTION 14 FOR APPLICABLE STATES RIGHT TO KNOW AND

OTHER REGULATORY INFORMATION.
Product andier Component(s) Carcinogenie According to:

OSHA IARC NTP  OTHER NONE X

Compisition:
Cheniieal Mame CAS Number Foxposure Limils
Polyinxy{metnyl-1,2-ethanediyl]).alpha-{2- 9048-10-0

aminometylethy jomega-(2-aminomathylatoxy)-



MSDS CODE AND NAME
DATE ISSUED

DATE PRINTED
COMPANY

JAD230  JEFFAMINE® D-230
3/31/2003

3/31/2003

HUNTSMAN

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW

Aprpearaece:

Colotlass to shghtly yellow liguid with & slight haze

rdar:
Amnmania-like
WARNING STATEMENY
DAMNGER | CORROEIVE - CAUSES EYE AND SKIN BURNS

{ARMFUL OR FATAL IF SWALLOWED

CAUSES RESFIRATORY TRACT IRRITATION AND CAN CAUSE DAMAGE
ASPIRATION HAZARD [F SWALLOWED -

Huzardons Material
Information System
{United Sfaccs)

CAN ENTER LUNGS AND CALISE DAMAGE

Maiipnal Fire Protection
Association NFPA
{United States) Healih

Flatmtabilily

# Renerivity

bt
o
B

Sran

Zae

Fersanal pratection gty i Specifle dnpger

FOTENTTAL ITALTIH BFFLECT
Frimury Houle of Expasure
Eye X Skin X Inhalation X

Fifferts of Grvereaposurs
Acute:

Eyes:

Skin:

Inhalation:

Inpestion:

Sensitization Properiies:

Chronie:

Ingestian

Causes irritation, expericncad as pain, with excess blinking and tear production, and seen as
extrems redness and swelling of the eye and chomical burns of the eye. Severe eye damage
may cause blindnass.

Causes sevara irritation with pain, severs excess redness and swelling with chemical bums,
blister formation, and possible tissue destruction, Other than the potential skin irritation
effecis noted above, acute (short term) adverse effects are not expacted from brief skin
contact; sea other effects, below, and Section 11 for information regarding potential long temm
effects.

Wapors or mist, especially as ganeratad fram heating the material or as from expasura in
poorly vantilated areas ot confined spaces, are irritating and cause nasal discharge,
eoughing, and discomfort in nose and throat. Pralanged or repeated overexposure may
result in lung damage.

Causes burning of mouth, throat, and stomach with abdominal and chest pain, nausea,
vorriting, diarthea, thirst, weakness, and collapse.  Aspiration may ocour during swallowing
or vomiting, resulting in lung damage.

This praduct is not expected lo be a human skin sensitizer based on animal data.

Repeated skin contact may causa a persistent irritation or dermatitis. Repeated inhalation may cause lung damage,

Medical Conditions Aggravated by Faposure;

Skin contact may aggravate

existing respiratory conditions.,

an existing dermatitis (skin condition}. Overexposure to vapor, dust of mist may aggravate
such as asthima, bronchitis. and inflarmmatory of fibrotic respiratory disease.

2



MSDS CODE AND NAME : JAD230  JEFFAMINE® D-230

DATE ISSUED 133172003
DATE PRINTED 1 331/2003
COMPANY : HUNTSMAN

[ther Fomarks:

This product contains ane or mare amines which may produce temporary and reversible hazy or blured vision. Symptoms
disappear when exposure s terminated.

4. FIRST AID MEASURES

T,

Immediately flush eyves with large amourds of running water for at least 18 minutes. Hold evelids apart while flushing o rinse entirg
surface of eve and lids with water. Do not aftempt to neutralize with cnemical agents  Obtain medical attention immediately. Continue
fushing for an additional 15 minutes if medical attention is not immadiataly avalable,

Hkin:

Immediately remaove contaminatad clathing ard shoas. Undar a safaty showsr, flush skin thoroughly with large amounts of runring
water for &t least 15 minutes. Do not attempt to neutralize with chemical agents, Get madical sttention immediately. Discard or
decontaminate ciothing and shoes before reuse

Lopstion:

If pesrson 15 congtious and can swaliow, immediately give two glasses of watar (18 cz.), but do ret Induce vormiting.  This material is
corrcsive, If vomiting ocours, giva fluids again, Have a physician determing ff condition of patient will pamit induction of vomiting or
evacualion of stomach: Do not giva anything by mouth fo an Unconscious or convulsing person.

Thalarinn:

If inkaled, remove fo fresh gir If not breathing or in respiratory distrass, clear parson's airway and start artificial respiration. With a
physician's advics, give supplemental oxygen using a bag-valve mask or manually friggarad exygan supply.

Uther fstructions:

Swallowing of this corrosive material may result in severe ulcaration, inflammation, and possible perforation of the upper alimentary
tract, with hamaorthaga and Tl loss. Aspiration of this product during inducad emesis can result in sevars ung injury, I evacustion of
slomanh s necessary, vse method least likely to cause aspiration, such as gastric lavage aler andelracheal mtubstion. Contact a
Prison Control Cantar for additional freatment information.

3. FIRE-FIGHTING MEASURES

fpuition Temperataee - ATT (degres Ok
et daramine

Flash Point (desrees £):
1211 {250'F) (PMCC)
Flammakle Timirs %5 (Lower-Upperk:

Lower: Mot detarminad,
Upper: Mot detarminad.

Recommended Fire Fxtinguishing Agents And Spestal Procedures;

Use water spray, dry chemical, foam or carbon dicxide to extingush flames. Use water spray to cool fire-exposad containers. Water
or foam may cause frathing.

Unusual o Bxphosive Tazands:

MNeirg
Spetint Proteetive Equipment for Firefightere:

Wear special chemical protective ciothing and positive pressure self-contained breathing apparatus, Approach fire from upwind to
avoid hazardous vapors and toxle decomposition products.  Decontaminate or discard any clothing that may centain chemical
residues.



MSDS CODE AND NAME : JAD230  JEFFAMINE® D-230

DATE ISSUED : 3312003
DATE PRINTED ;o 3312003
COMPANY i HUNTSMAN

6. ACCIDENTAL RELEASE MEASURES (Transportation Spifls: CHEMTREC (800)424-9300)

Proceduyes in Case of Aceldental Release, Brenkape or Lealoe:

vantilate arss, Avoid breathing vapor, Wear appropriste perscnal protective equipmeant, Including appropriate respiratory protection.
Contan spilt if possitle, Wipe up or sbzorr on suitatle material and shovel up. Prevant antry into sewers and waterways. Avoid
contact with skin, eves o clothing.

7. HANDLING AND STORAGE

Frecaurions o e Taken in
Handlimpg:

Minimum feasible handing temparatures should be maintained. Eye wash and safety shower should be available nearby when this
procuct is handled or used.

Efarage:

Periods of exgosure to high temperalures should be minimized. \Water contamination should be avoided. If storad abave 100°F, &
nitrogen etmosphers s recommended.

8. EXPOSURE CONTROLSIPERSONAL PROTECTION

Pratoctive Lyguipment {Trpe}
Eveace Protwdt i
Avnid eye contact. Chemical type goggles with face shisld must ba worn Do not wear contact lenses.
siin Frotection:

Fratactive clothing such as coveralls or lab coats should be womn,  Launder or dry-clean when soiled, Gloves resistant to chemicals
and petroleum distillates raguired. Whan hanaling large guantities, impervious suits, gloves, and rubbar bools must e wom,

Remove and dry-tlean or laundar clothing snaked or soled with this material before reuse. Dry claaning of sontaminated clothing may
te more effective than normal laundaning. Inform Individuals responsible for cleaning of patantial hazards assoclatad with handling
contaminated clothing.

Respivaiory Proweerian:

Alrborne concentations should be kept o lowest lsvels possible. If vapar, mist or dust is genarated and the occupational exposure
limit of the product or any component of the product, is exceaded, use appropriate NIOSH approved air purifying or air suppliad
respirator after determining the arbarne concentration of the contaminant. Al supplied respirators should always be wom when
airborme concantration of the contaminant or oxygen content iz unknown.

Septifaliong

Local exhaust ventlation recommended if genarating vapor, dust, or mist. If exhaust ventilation is net available o ihadequate, use
MIDSH approved respirator as appropriata,

Foxprsure Limif for the Tutad Product:

None estahlished for product,

8. PHYSICAL AND CHEMICAL PROPERTIES

APpearamo
Colorlesa 0 slightly yeliow liquld with a slight haze
Chlor:
Ammcia-like
Bailing Poist idegrees Ch:
260 (500°F)
Mebing/Freezing Foint {deprees O

Nt determined



MSDS CODE AND NAME 1 JAD230  JEFFAMINE® D-230

DATE ISSUED : 331/2003
DATE PRINTED : 31312003
COMPANY : HUNTSMAN
Specific Graviiy (waler=1}

0,348 @ 20/20°C
pil:

11T (5% agusous)
Vupur Pressure:

1 mmHg at 100G (212°F)
Viseasity:

S.5cEiat 25°C (T7T°F)
VOO Contowts

25% by ASTM T 2385
Vapor Deasifs (Aw=1)

=1
Salubitidy ie Warer (%)

=10
Cither;

Mrne

10. STABILITY AND REACTIVITY

This Matevial Teaces Violeaily Witk
Air  Water Heat Strong Oxldizers Others X Mone of these
Camments:

This matarial reacts violently with acids.

Prodices Evolved When Subjected do Tleat or Cambastion:

Toxic levals of ammonia, combustion products of nitregen, carhan monoxide, carbon dioxide, imitating aldehydas and ketonas may be
formed on burning in A limited aic supply.

Uazardons Pofvmerizatons:

DO NOT DCCUR

11. TOXICOLOGICAL INFORMATION

TOXFCOLOCICAL ENFORMATIN (ANIMAL TOXICITY DATA)

Qral:

L0350 2 88 gl [a) slichtly loxic

Dermal:

L0 2 98 afeg {ral=) g actically nen-toxic
Inhalatlom;

Mol ceterminad

IRRITATION INDEX, EXTIMATION OF IRRITATION (SPECINS)
Eyea:
iCraviee) Delisved o be = S0000 - 110000 110 {rabiil) exlremely imitaticg
Skin;
\Craize) Beliaved 10 he > & 90 - 800 8.0 (abbit) corosive
Sensitization:
{Buahlar) Megative - skir (guinea pig)

Orhir;

Mane



MSDS CODE AND NAME : JAD230  JEFFAMINE® D-230

DATE ISSUED :O3IN2003
DATE PRINTED : 3/31/2003
COMPANY ;. HUNTSMAN

12. DISPOSAL CONSIDERATIONS:

Waste THapasal Wethods;

This precuct has been evaluated for RERA charactenstics and does not meet the criteria of a hazardous waste if discardad in its
purchased form. Under RCRA, it is the responsibility of the user of the product to determing at the time of disposal, whether the
product mests RCRA critaria for hazandous waste. This is because product uses, transformations, mixtures. processes, etc. may
render the resudting materials hazardous.

Remarks:

Mane

13. TRANSPORT INFORMATION

Trumspariaiion
s
Prupor Shipping Name:
Amines, liguid, cormzsive, n.o.s. (polvarypropylena diamine)

Hazard Class:
Class B Corrosive matenal

Tdenstification Number:
LUMNZT35

Facking Group;
1K

Lahel Heguired;
Clasz 8 Comrosive

MM,
Proger Shipping Naie:
AMINES, LIQUID, CORROSIVE, N.O.S, {polyoypropylane diamine)

Hazard Class
Class &

Idantification Number
LMN2T35

Packing Group
i

Label Required
Class & - Corrosive substances
1AL
Praper Shipping Yame:
Aines, linuid, corrosive, n.o.s. (polvoxyprepyiena diamine

Hazard Class
Class 8

Identification Number
UM2735

Packing Group
1

Label Required
Class B - Corosive



MSDS CODE AND NAME 1 JAD230  JEFFAMINE® D-230

DATE [SSUED t 33172003
DATE PRINTED 1313172003
COMPANY ¢ HUNTSMAN
TG

Proper Shipping Name:

Comosive liguid, nos. (polyoxypropylans diaming)
Harard Class:

]
Tdentificatlon Nuiber:

UNITED

Facking Group:

I

Lahet Hequired:
Corrosive

14. REGULATORY INFORMATION

Foderal Regulations:
SAlLA Tidle I
Scelion 32304 Extremely Vazardnus Substances

Chemival Name CAS Number Wi i o TR j21s]
fNone.

Section 311 weardous Cslepariation:
Acute X Chronic  Flre Pressure Reactive Nf&

Sevtivn 232 Toxic Clemical
Chemical Name CAS Number Cumceatratio
Nane,

CERCLA 1020k DOT Harardoss Sutrstances:

Chemical hame CAS Number Ranue in 4 #0
Mona,

Seates Biphi-te- Know Regulagions:

Chenticnd Name State Hight-to-know
MNane

Callfornla Prop. 63:
The follawing detectable components of this product are substances, or belong to classes of substances, known to the State of
Califurnia to cause cancer andfor reproductive toxicity.

{ hemical Mame CAS Number
Mre

NTERNATIONAL REGULATIONS:

TSCA Inventory Statlus:
This product, or its componants, ara listed on or are exempt from the Toxic Substance Control Act (TSCA) Chemical Substance
ImvEnione,

WHYUS ¢ lassification:
Class B Corrosive

Canadian fvemtney Stabis;



MSDS CODE AND NAME . JAD230  JEFFAMINE® D-230

DATE ISSUED D 3312003
DATE PRINTED : 33172003
COMPANY ¢ HUNTSMAN

This reduct, or its componants, are listed on or are axempt frem the Canadian Domestic Substance List (DSL).

EINECS Inventory Status:
This product, or its comporents, e listed on or ars exempt from the Eurapean Inventory of Existing Cheimical Substances (FINECS) or
the European List of Motifed Chemical Sutstances (ELINCS).

Awstralian Inventory Status:
This produst, or its components, sre listed on or are exempt from the Australian [nventory of Chemical Substances (AICS).

Japan Toventory Staldis:
This product, orils compenents. are listed on or are exempt from the Japan Ministy of Internatonal Trade and Industry (MITI inventory.

15 ENVIRONMENTAL INFORMATION

Agqueatic Tocleity:

Mot datarmiriad.
Muhitity

Mot cetermined.
Persistence and Rindegradabillbe:

Mot determined.

Polential 1o Bivsccumulate:

Mot determined.

Remarks:

Mane

16, OTHER INFORMATION 3/31/2003

Nene

THE INFORMATION CONTAINED HEREIN IS BELIEVED T0 BE ACCURATE, IT IS PROVIDED INDEPENDENTLY OF ANY SALE
QF THE PROBUCT FOR PURPOSE OF HAZARD COMMENICATION AS PART OF HUNTSMAN'S PROBUCT SAFETY PROGRAM. 1T
1§ NOT INTENDED T CONSTITUTE PERFORMANCE INFORMATION CONCERNING THE PRODUCT. NO EXPRESS WARRANTE,
OR IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE I8 MADE WITH RESPECT TD
THE PRODUCT OR THE INFORMATION CONTAINED HEREIN, DATA SHEETS ARE AVAHARLE FOR ALL HUNTSMAN
PROIUCTS. YOU ARE URGED T0 QBTAIN DATA SHEEETS FOR ALL HUNTSMAN PRODUCTS YOU BUY, PROCESS, LSE OR
THSTRIBUTE AND YOU ARE ENCOURAGED AND REQUESTED TO ADVISE THOSE WHO MAY COME IN CONTACT WITH SUCH
FRODMUCTS (F THE INFORMATION CONTAINED HERELN.

10 DETERMINE APPLICARILITY OR LFEECER OF ANY LAW OR REGULATION WITH RESPECT 10 THE PRODUCT, USER
SHOULD CONSULY HIS LEGAL ADVISOR OR THE APPROPRIATE GOVERNMENT AGENCY, HUNTSMAN DOES NOT UNDERTAKE
10 FURNISH ADVICE QN SUCH MATTERS.

Drate Dssuwed: 33172005

Inquiries regarding MSDS should be directed to;
HUNTSMAN
Coordinator, Product Safery
PO Hox 2717
Houston, TX  77227-7707



APENDICE C

HOJAS TECNICAS DE LAS NANOARCILLAS
CLOISITE 20A Y CLOISITE 30B.



TypicAL PHYSICAL PROPERTIES BULLETIN

Description:
Cloisite® 204 15 a natural montraorllonite raodified with a guatemary arrnoniurn salt.

Designed Used:
Cloisite® 204 is an addittve for plastics to knprove varlons plastic pharsical properties, such as reindoreerent, HDT,
LTE and barier.

Typical Properties:
: e [ Ouanic Modifier [ v | % weisn
| Lreatment/Properties: Ivlodifier {1} Concentration Ivloisture Loss on Ignition
| Cloisite® 204 | 2MZHT | 9Smeqlllgcly | <2% 8%,
CH3

|
CH;— N*—HT
-
HT

Where HT is Hydrogenated Tallow (-63%% C1E; ~30% C16; ~5% G148
Lpion: Chlonde

(17 ZLZHT: dimethyl, diboyrdrogenatedtallow, quaternary amumonium

Typical Diy Patticle Sizes: (wicrons, by wolatne)

10% less than: ' S0% less than: 901%, less than
2p Ap 13p

Zolor: Off White
Density:

Loose Bulk, heffts Parcked Bulk, Thafft3 Specific Gravity, glee
135 13.55 _ 1.77

#H Ray Eesults: dggp =24.28

southern Clay Products, Inc. 1212 Church Street Gonzales, Texas TR629 1154
Fhone: (8300 672-2891 Fax: (2300 672-1903 IS5 Toll Free: 1-2800-324-2891



TypicAL PHYSICAL PROPERTIES BULLETIN

Description: ]
Cloisite® 30B is a natural montmorillonite modified with a quaterrary
arnrnoninm salt.

Not registered for supply to the European Union

Designed Used:
Cloisite® 30B is an addittve for plastics to irmprove warions plastic phorsical properties, such as reinforcernent, HD'T,
CLTE and barrier.

Typical Properties:

- Owganic |  Modifir | % | % Weight

| Treatment/Properties: | Dlodifier (1) | Concentration | Iloisture | Loss on Ignition
| Cloisite® 30B | MT2EOT | 90megiO0zchy | <2% | 30%

CH2CH;0H

I
CH,— N*—T
=

CH>CH;0H

Whete T is Tallow (~65% C1E; ~30% Cla; ~5% C14)
Enion: Chlorde

(13 MT2ZELOH: methyl, tallow, bis-2-hydrocrethyl, quaternary ammonium

Typical Dry Particle Sizes: (ricrons, by volurae)

10% less tha: " S0% less than: ' 0% less than:
2p | B | 13p

Color: Off White
Density:

Lanse Bulk, Teift™ Packed Bulk, Thsift? Specific Grravity, gice
1435 127 | 198

H Ray Besults: dggp =18 34

Southern Clay Products, Tne. 1212 Charch Street Gonzales, Texas TRA20 1154
Phone: (2307 672-2801 Faw: (2307 672-1903 US Toll Free: 1-800-324-2831



Southern Clay Products

MATERIAL SAFETY DATA SHEET
(Complics with OSTTA CTR 19100200, ANS 7 400.1-1993, Canada’s WHMIS, EEC Directives and Mexicn Requircments)

Chemical productident fieation:  Alky] Quaternary Animonium Benlonite

Trade Name(s): Cloisited® 308
Product use: Plastics Additive
Marnufacturer [denrification:
Name: Southern Clay Mroducts, Inc.
Address: 1212 Church Street
Gonzales, Texas USA 78629
Telephone: (8300 672-2891; 8 aum. -5 pm, (C8T1)

Chemical Names CAS No.
Alleyl Quaternary Ammonium Benlomile 341537-63-1

Hazardous Ingredients:

stalline silica (quartz, 14808-60-7) is present at <10.3% as a naturally occurring component
nob removed from the clay ore in processing. Sec Section 11 [or further information,

HMIS Rating: _Health=1* (possible hazard from clhronic exposure to dust, see Seetion 11)
Flammability - 1, Reactivity =1, Personal Protective Equipment —E

EMERGENCY OVERVIEW: Under normal usage or contained spills this material should not pose a significant emergency risk. If
high dust levels are penerated {dust clouds obscuring vision), this material has a potential 1 be a fammable and explosive havard {See
Seetion 5). Large spills should be contained with walcr mist and cleaned up using a method that will not generare excessive dust levels.
This maferial is alse very slippery when wetted with water, oils or solvents. Appropriate precautions should be taken to avoid slips and
falls.

POTENTIAL IIEALTH EFFECTS:
Eyes: May cause shighl cye irritation. Direct contact should be avorded lo prevent physical damage.
Skin; There is limited evidence of skin irritation of this product, however this material is a potential allergen due to its content of
quaternary amine, Quatemary amine content of this product may cause dermalitis or itching in some individuals. Chronic dermal
exposure effects for quaternary amine are not known.
Inhalation: Short term exposure to high dust levels could cause minor frntation. Long term dust exposure should be avoided due to
the presence of quartz which eun cause lung damage when inhaled. Contral dust levels with engineering controls {local cxhaust
ventilation). Prevent dust inhalation with use o a NIOSH approved dust respirator if engimeenng controls are inadequate,
Carcinogenicity: [ARC has classified crystalline silica as a human carcinogen.

get Organs: Lungs

Sputhern Clay Freducts |'u;.',c lulfd



Skin; Wash ol with soep and waler,

s Flush with tepid water for 15 minutes. If irritation or pain persist, seck medical atiention.
suinalation: Remove person to fresh air. Seck medical attenton 1l shortness of breath ar irritation persists,
Ingestion: Could result in intestinal blockage. If large amounts are swallowed seek medical attention.

Notes to Physician: Mixture is arally non-toxic, See Scetion 11 [or addidonal wxicological data.

Excessive airborne dust may be a fire amid explosion hazard.

Flashpoint: Mol upphicable

Upper Explosive Limit: Not applicable

Lower Explosive Limit: 0,03 0207 (50gm”) arrhorne dust concentrations may ignile at 470°C,

Autoignition Temperature: Not determined

Thin-film Ignition Temperature: 190"C.

Known or anticipated hazardous

products of combustion: Nitrogen oxides, carbon monoxide, hydrogen chloride

Basic fire fighting guidance: Normal precantions lor organic dusts should be provided. Avoid high dust comcentrations
and ensure all equipment is properly wounded w prevent static discharges,

Extinguishing media: Water mist'fog, dry chemical, foam, carbon dioxide. AVOLD water jels.

Wl down large spills with water mist to avoid generating excessive dust levels, Remove ignition and static electricity sources il
large amounts of airborne dust are present. Caution: This material is very shippery when wet. Appropriate precautions should be
taken avoid slips and falls.

(lean-up procedures and cquipment; Use of a dustless vacuum system or shoveling, Flushing with water is also an acceplable
method. Aveid dry sweeping or other methods that may penerate high dust concentrations. Wear NTOSH approved dust
respiratar.

Handling: Adequate ventilation is necessary in handling areas 1o prevent excessive airborne dust, Explosion-prool equipment is
recommended, Take precautions to ensure that all equipment 1s properly grounded in order to avoid static discharge.
Do not allow dust to colleel on surfaces, i order to prevent explosion hazards,
Eeep away from ignition sources, open flames and excessive heal.
Store separately from srong oxidizers and acids.

Storage: Store in elosed containers in a dry area away from flames.

Ll SR

Engineering Controls
Provide general or local ventlation adeguate to maintain airborne levels below occupational exposure limits,

sonal Protection Equipment:

o yaiface: Use safety glasses or goggles.
Skin: Tse chenucal resistant gloves,
Respiratory;  Use a NTOSH approved, air purifying dust respirator if dus levels are above exposure limits.

Halt-maslks are suthicient for normal use.

sonthem Clay Products Page 2073



pearance: tan pnwdcr

wdor: mild

Physieal State: solid

pH: not applicable

Vapor Pressure: nat applicable

Vapor Density: nol apphuahble

Boiling Point: nat applicable

Melting Point; decomposes at approx. 200°C,
Solubility in Water:  negligible

Specific Gravity: 1.9 -2 1gice

Incompatibilities: Avoid contact with strong oxidiscrs or acids.

Conditions to aveid:  Ilear and open flame,

Stahbility: This material is stahle under normal storage and handling condirions,
Hazardous Polvmerization: not applicabls

[he Tnternational Agency of Research on Cancer has determned that over exposure to crystalline silica can cause lung cancer in
nans. Health alTeels from exposure to crystalline silica occur only when it s inhaled.

Inhalation Effects: Crystalling silica has been shown to cause silicosis, a lung disease. Crystalline silica only causes these
conditions when mhaled.

Skin Conlact: Prolanged skin contact may lead to drying or eracking of the skin due w water absorption propertics of the
clay.

Eyc Contact: As with any dust, may be irritating to the eves due to physical sbrasion.

Medical Conditions Aggravated: Respiratory disorders, May pose as un allorgen for persons who are strongly allergic w quaternary
amings,

Oceupational Exposure Limits: Studies have shown that the erystalline silica is evenly distributed thronghout all particle sizes of this
product, Keep dust levels below permissible limits

ACGIH TWA ACGIII STEL OSHA PEL (Respirable) | OSTIA PEL (Total Dust)
0.1 mg/m’ 10 mgim3 30 mgfm3
(s quarkz) NA W 510, -2 Y 8i0, 2

Feotoxicological Information: None known.

Southern Clay Mrodiess Page 3 a4l



hough nol classified as a hazardous waste, this material is unsuitahle for memeration, chemical or biological degradation.
Lispose of in a manner i accordunce wath local and federal regulations.
This information applies to materials as manufactured; contarmination or processing may change waste characlenistics and requirements,

SARA 313: None known

US TSCA Inventory:  Statutory mixture - All ingredients are listed on the mventory
European Inventory; All ingredients ure hated on the inventory

Canacian DSL: All ingredients are listed on the myventory

Australian AICS: All ingredients are listed on the mventory

Tapanese ENCS: All ingredients are listed on the mventory

California Proposition 65: Crystalline silica in arhorne particles of respirable size is known to the stale of California to cavse cancer,

Europe

B Quartz: Oceupational Exposure Limits
Belgiom = 0.1 mgi’ (TWA) Finland = (1.2 mg/m® (TWA)
Denmurk = 0.1 mghm (TWA) Germany— 0.2 mgim’ (IWA)
Sweden — 0.1 mgin’ (TWA)
K= 0.1 mgny’ (respirable) Switzerland= 0,15 mg/m’ (TWA)

UK = 0.3 mgm’ (ot dust)
Russia — 14.0 mg/m' (STEL)
Thatlund = 10.0 mgfm® (respirable); SO.OImg-"mE {tatal dust)

Nate: Different countries apply quartz occupational exposure limts in different manners, depending on how they define "respirable”
fraction, and mass pereentage of a owal mixoure; consult local authorities for apphcation.

Prepared by:  Quality Enginesring Department, Southern Clay Products, Tne.
Date of issue:  Revision 6: January 20, 2005

Southern Clay Products Page 4 af 4



APENDICE D

HOJA TECNICA DE PARAFINA HISTOSEC.

111609 Histosec” pastillas
punto de solidificacion 56-58°C medio de inclusién para histologia

Informacion general del producto

Nimero HS 2712 2090 WGK nwg (no contaminante del agua)

Clase de
almacenamiento VCI

10-13 Otros liquidos y
sustancias soélidas

Cantidad

Numero de articulo Embalaje

1.11609.9025 Cartén corrugad. 25 kg

Datos quimicos / fisicos

Solubilidad en agua (20 °C) casi inscluble Temperatura de >100°C

inflamabilidad

Informacion de seguridad

nwg (no contaminante del agua)

Almacenamiento / transporte

NUmero HS 27122090 Clase de 10-13 Otros liquidos y
almacenamiento VCI sustancias solidas
WGK nwg (no contaminante
del agua)
LD 50 oral DL 50 oral rata > LD 50 dérmica DL 50 dermal conejo >
5000 mg/kg 3000 mg/kg

Especificaciones

Solidification point (rotating thermometer method) 56 -58°C

Effect of heating (at 60 °C/100 g) clear melt within max.
20 hours

Solubility in xylene (at 20 °C/0.1 g in 5 ml) clear solution within

max. 20 hours

Cutting results (4 pmslices) conforms

Solubility of slices in xylene <50 seconds




APENDICE E

HOJA TECNICA DEL APLICADOR DE PELICULA
GARDCO

APPLICATION
8-PATH WET FILM APPLICATORS

For laying down wet films of materials in predetermined thicknesses. These
precision wet film applicators are used in conjunction with paper charts, hiding
power charts, plate glass or any other smooth, flat surfaces. They are simple,
accurate experimental or quality control devices that require no adjustments.

GENERAL INSTRUCTIONS

A small quantity (depending on length
and thickness of film required) of the
material to be checked is placed on the
inside of the channel near the correct
opening for the thickness desired. The
applicator is then drawn down over the
chart or other surface and a uniform

thickness of film is produced for observation and test. A path with a depth or a
clearance of one mil will lay down a film approximately 1/2 mil thick. A latex film
will shrink considerably more, so paths of greater depths are required in order to
obtain a dry film thick enough to check flexibility and toughness.

Film thicknesses deposited may vary from 40% to 80% of the actual clearance.

= Adhesives = lacquers = Waoxes & Hot Malts
* Board e Cellulose » Metallic Powders

e« Ceramic Colors e Oils « Floor Polishes

= Cosmetics = Pigments = Varnishes

+ Driers = Plastics * Fillers

+ Duplicating Inks » Printing Inks = Emulsions

+ Resins

The 8-Path applicators are available in three widths

CAT. Owverall Path Actual Path Approx. Wet Stainless
ND. Width Wit Depth, Mils Film Thickness Steel
1 a7 2" 05 1, 1.5 2 5198.00
14 4" 3" 1,2, 3,4, 5 86 2:8, 3.3:5, 238.00
156 5" 4" 7.8 mils 4 mils 280.00
2 i 2° 25,5, 75 $207.00
24 4" 3" 5, 10,15, 20, 10, 12.5, 15, 247.00
25 5" 4 25, 30, 40. 50 20, 25 291.00
3 < by 2" 05,1, L5 0.25, 0.5, 0.75, | 5215.00
34 4" 3" 2,3.4,5 6 1, 1.6 2253 280.00
35 " 4 329.00

ORDER INFORMATION: To order please use the following example.

AP - (CAT. NO.) 55

Paul N. Gardner Company, Inc.

316 NE 1st ST, POMPANO BCH, FL 33060
1-800-762-2478 = (954) 946-9454 « FAX (954) 946-9309

AP-11/98-2000




APENDICE F

NORMAS ASTM & INEN

ASTM D 823 — 95 (Reapproved 2001)

ASTM D 2794 — 93 (Reapproved 2004)

INEN 1001 (Basada en ASTM D 1474 — 68)

ASTM D 522 — 93a (Reapproved 2001)

ASTM D 1653 - 03

ASTM D 570 — 81 (Reapproved 1988)

ASTM D 1654 — 92 (Reapproved 2000)

ASTM B 117 - 03
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INEN 1001

198304

2.5.12 Dureza de la pintura.

25.13 Fecha del ensayo.

25.1.4 Mimero de ensayos.

25,15 Identificacion del producto, muestra y fabricante,

25.16 Mombre del analista,

jAlemribensal

I



INEN 1 001 198304

APENDICE Z
Z.1 NORMAS A CONSULTAR
INEN 1 006. Pinturas y productos aliner  Determinscidn de la adherencia.

INEN 1 010, Pinturas y productos afines. Daterminacidn del pader cubritiva, Método del cripedimietro,

INEN 1 01 1. Pinturas y productes afines. Detanmninacidn da los tiempos de secamisnto.

INEN 1 012, Pinturas y prodisctos afines. Determinacidn dul espesor de peliculs seca, Mediante el micrdme-
tro.

£.2 BASES DE ESTUDIO

Norma ASTM D 1474 - 68. identification Herdnees of organic costings. American Soclety for Testing
and Materials. Filadelfia, 1970, part 21,




QH“" Designation: D 570 - 81 (Reapproved 1988)

Standard Test Method for
Water Absorption of Plastics’
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1. Scope

1.l This test method covers the determination of the
relative rate of absorpuion of water by plastics when im-
mersed. The test method is intended to apply to the testing of
all types of plastics, including cast, hot-malded, and cold-
molded resinous products, and both homogeneous and
lamninated plastics in rod and tube form and in sheets 0.13
mm (0005 in.) or greater in thickness,

1.2 The values stated in ST units are 1o be regarded as the
standard. The values stated in parentheses are for informa-
tion purposes only.

1.3 This standard may involve hazardous materials, oper
aricms, and equipment. This standard does not purport o
address all of the safery problems qssociated with lts use. Ji &5
the vespomsibilily of the wier of this standard 10 establish
appropriate safety and health practices and detérming the
applicability of regulutory lndiarions prior to use.

2. Referenced Document

2.1 ASTM Standard:
2647 Practice for Design of Molds for Test Specimens of
Plastic Molding Materials®

3. Significance and Use

3.1 The test method for rate of water absorplion has two
chiet functions; first, as a guide to the proportion of water
absorbed by a materal and consequently, in those cases
where the telanonships berween moisture and electrical or
mechanical properties. dimensions, or appearance have been
determined, as a puide to the effects of exposure to water or
humid conditions on such properties. and second. as a
control test on the umformity of a product. This second
function is particularly applicable to sheet, rod, and tube
arms when the test is made on the fimished product.

3.2 Comparison of water absorption values of various
plastics can be made on the basis of values obtained in
accordance with 7.1 and 7.4

3.3 The moisture content of a plastic is very intimately
relatad to such properties as electrical insulation resistance,

s test method s under the junsdicoon of ASTM Commies D-20 on
d i the dizgct responsibility of Subcamominze D 30050 on Permanenas

34

dielectric losses, mechanical strength, appearance. and di-
mensions. The effect upon these properics of change in
moisture content due to water absorption depends largely on
the type of exposure (by immersion 10 water o by caposute
to high humidity), shape of the part. and inherent properties
of the plastic. With nonhomogenecus matenials, such as
laminzted forms, the rate of water absorption may be widely
different through each edge and surface. Even for otherwise
homogeneous materials, it may be slightly greater through
cut edges than through molded surfaces. Consequently,
attempts to correlate water ahsorption with the surface area
must senerally be limited to closcly related materals and 1o
similarly shaped specimens: For matenials of widely varving
density, relation belween water-absorplion values on a
volume as well 4y 2 weight basis may need 1w be considerad,

4. Apparatus

4.1 Balance—An analviical balance capable of reading
0.0001 g

4.2 Chen, capable of mantaining uniform temperalures
of 50 + 3°C (122 = 5.4°F) and of 1035 @ 110°C (221 1o
230°F).

5. Test Specimen

5.1 The test specimen for molded plastics shall be in the
form of a disk 50.8 mm (2 in.) in diameter and 3.2 mm (4
in.) in thickness (Note 1), Permissible vanations in thickness
are 40,18 mm (0007 in.) for bor-molded and £0.30 mm
{(+0.012 in.) for cold-molded or cast materials.

NoTE |—The disk meold presorihed in the Molds for Disk Test
Specimens Scetion of Practice D647 is suitable for molding disk test
spectmens of thermosetting matenals but net thermeplastic matenials.

5.2 The test specimen for sheets shall be in the form of a
bar 76.2 mm {3 in,) long by 254 mm (1 in.) wide by the
thickness of the material. When comparison of absorption
values with molded plastics is desired, specimens 3.2 mm (e
i) thick should be used, Permissible vanauons in thickness
shall be 0.20 mm (£0.008 in.) except for asbestos-fabric-base
phenolic laminated materials or other materials which have
greater standard commercial tolerances.

5.3 The test specimen for rods shall be 254 mm (1 in)
long for rods 25.4 mm (| 1n.) 1 diameler or under, and 12.7
mm (V2 in.} long for larger-diameter rods. The diameler of
the specimen shall be the diameter of the finished rod.

5.4 The test specimen for tubas less than 76 mm (3 in.) in
mgide diameter shall be the full section of the tube and 25.4
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mm {1 in.} long, For tubes 76 mum {3 ] or more in mside
diameler, a rectangular specimen shall be cut 76 mm. (3 n.}
in length in the circumferenual direction of the tube and
254 mm (1 in.) in width lengthwise of the mube. ki

5.5 The test specimens for sheets, rods, and tubes shall be
machined, sawed, or sheared from the sample so as to have
smanth edges free from cracks. The cut edges shiall be made
smieoth by finishing with No. { or finer sandpaper or emery
cloth, Sawing, machining, and sandpapering operations shall
be slow enough so that the matenal is not heated appre-
ciably. :

NaTE 2—If there is any oil on the surface of the specimen when
ceeived or as a resull of machining operations, wash the specimen with
5 clath wel with gascline te remove oil, wipe with a dry cloth, and allow
o stand in air for 2 b to permit evaporation of the gasoline. IF gasoling
atacks the plastie, use some suitable selvent or defergent that will
evaparats within the 2-h period. '

5.6 The dimensions listed in the following table [oor the
various specimens shall be measured to the nearest 0.023
mm (0.001 in.). Dimensions not listed shall be measured
within 0.8 mm (=432 in.), k

Uype of Trimtenstons 10 he Measursd o the
Specimen Mearest 1025 mem (R0 i)
Malded disk thick ncss
Shest thickness
Taod length and dizmeter :
Tuhe snside and outside diameter, and wall thickaess

6. Conditioning
6.1 Three specimens.shall he conditioned as follows:

6.1.1 Specimens of materials ‘whose water-absorption”’

value would be appreciably affected by temperatises in the
neighborhood of 110 7°C {230°F), shall be dried in an oven for
24 b oat 50+ 3°C {122 % 34°F), cooled in a desiccator. and
immediately weighed to the nearest 0.001 g

“oTE 3—If a static charge interferes with the weighing, lightly rub
the surface of the specimens with 2 grounded conductor, !

6.1.7 Specimens of materials, such as phenalic laminated
plastics and other products whose water-absorption value has
heen shown not 1o be appreciably affected by temperatures
up to 110 °C (230°F), shall be dned in an oven for 1 hat 103
to L10*C (221 1o 230°F).

6.1.3 When data for comparison with absorption values
for other plastics are desired, the specimens shall be dried in
an oven for 24 hoat 50 +£ 3°C (122 £ S.4°F), cooled in a
desiceatar, and immediately weighed to the nearesl 0.00] g

7. Procedure

T 24-h Immersion—The conditioned specimens shall be
placed in a container of distilled water maintained at a
temperature of 23 + 1°C (73.4 = 1L.&T), and shall rest on
edlge and be entirely immersed. At the eod of 24, +14, - h,
the specimens shall be remived from the water one at a time,
all surface warer wiped off with a dry cloth, and weighed 1o
the nezrest 0.001 g immediately. 1T the specimen is e in. or
jess in thickness, it shall be put in a weighing bottle
immediately after wiping and weighed in the bottle.

7.2 2 Immersion—For all thicknesses ol materials
having a relatively high rate of absorption, and for thin
specimens of other materials which may show a sipmficant
weight increase in 2 b, the specimens shall be tested as
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described in 7.1 except that the tme of immersion shall be
reduced to 120t £ 4 min,

7.3 Repeated Immersion—A speoamen may be weighed to
the nearest 0,001 g after 2-h imymersion, replaced in the
water, and weighed again after 24 h.

Nome d—In using this methed the amount of water absarbed in 241
may be less than il would have been'had the immersion mot heed
interrupted. & .

74 Long-Term Immersion— Lo determne the total wiler
absorhed when substantially saturated, the conditioned spec-
imens shall be tesied as desoribed in 7.1 except thal at the
end of 24 h they shall be removed from the warer, wiped fiee
of surface moisture with a dry cloth. weighed to the nearest
0.001 g immediately, and then replaced in the water. The
weighings shall be repeated at the end of the [irst week and
every ‘two weeks thereafter until the increase in weight per
two-week period, as shown by’ three consecutive weighings,
averages less than 1 % of the total increase in weight, or 5
mg, whichever is greater; the specimen shall then be consid-
ered substantially saturated. The difference befween the
substantially saturated weight and the dry weight shall be
considered as the water absorbed when substantially satu-
rated.

7.5 2-h Boifing Water [mmiersion—The conditloned spec-
irnens shall be placed in a contamer of boiling distilled water,
and shall be supported an edpe and be entirely immersed. At
the end of 120 + 4 min, the specimens shall be Temoved
from the water and cooled in distilled water maintamed at
room température. After 15 + 1 min, the specimens shall be
removed from the water, one at a time. all surface water
removed with a dry cloth, and the specimens weighed 1o the
nearest 0,001 g immediately. If the specimen is Ys in. or less
in thickness, it shall be weighed 1n a weighing hottle.

7.6 -k Botling Water Immersion—For all thicknesses of
materials having a relatively high rate of absorption, and for
thin specimens of other materials which may show 2
significant weight increase in V= h the specimens shall be
tested as described in 7.5, except that the tme of immersion
shall be reduced to 30 + 1 mun

7.7 Fmmersion ar 50°C—The conditioned specimens shall
he tested as desceribed in 7.3, except that the time and
temperature of immersion shall be 48 = 1 h and 50 + 1°C
(1220 = L8°F), respectively. and cooling in waler before
weighing shall be omutted.

78 When data for comparison with absarption values for
other plastics are desired. the 24-h immersion procedure
described in 7.1 and the equilibrinm value determmed in 7.4
shall be used.

#. Reconditioning

%1 When materials are known or suspected 1o contain
any appreciable amount of water-saluble ingredients, the
specimens, after immersion, shall be weighed, and then
reconditioned far the same time and temperature as used in
the original dryving period. They shall then be cooled in a
desiceator and immediately reweighed. If the reconditioned
weight is lower than the conditioned weipht, the difference
chall be considered as water-soluble matter lost during the
immersion test For such materials, the waler-absorplion
value shall be taken as the sum of the increase in weight on
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immersion and of the weight ol the water-soluble matter.

9, Calculation and Report

9.1 The report shall include the values for each specimen
and the average for the three specimens as follows:

%.1.1 Dimensions of the specimens before test, measured
in accordance with 5.6, and reported to the nearest 0.00] in.,

4.1.2 Condilioning time and temperature,

9.1.3 Tmmession procedure used,

914 Time of immersion” (long-lerm immersion proce-
dure only),

9.1.5 Percentage increasc 1 weight during immersion,
calculated to the nearest (L0 % as follows:
wet wi — condmoned wi

conditioned wi

% 1.6 Percentage of soluble matter lost during immersion,
if delermined, calculated 1o the nearest 0.01 % as follows
MNote 5k

Increase n weight, % = 100

conditioned wi _ reconditioned wi
conditioned wi
NOTE 5—When the weight on reconditioning the specimen wfter

mmersion in water snceeds 1he conditioned weight prioe Lo immersion,
pom “none” under 9.1.6.

Soluble matzer lost, % = = 100

9.1.7 The percentage of water absarbed, which is the sum
of the values 1n 9.1.5 and 9.1.6, and

9.1.8 Any observations as to warping, cracking, or change
in appearance of the specimens,

10. Precision and Bias®

10.1 Precision—An interlaboratory test program was car-
ried out using the procedure outlined in 7.1, invelving three
laboratories and three materials. Analvsis of this data yields
the following coefficients of vamaton (average of three
replicates).

Withtn Batween
Laboraiones Labosarones
Average absorption above | % 231% aRe s
(2 materials)
Average lhlwrpﬁon helow (1.2 5% 201 % 16.43%
{1 meteral)

10.2 Bias—No justifiable statement on the bias of this rest
method can be made, since the true value of the property
cannot be established hy an accepted referee method.

* Supporting data ace available fom ASTM Headquarers. Ragques: RR:
1201064,
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