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APENDICE A

HOJA TECNICA RESINA EPOXICA EPON 828

HEZIION
Spacary CnaraaE
Technical Data Sheet

Re-is=ued Septernber 2006
EPOMN™ Resin 828

Product Description

EPON™ Resin 828 is an undiuted dear difunctional bisphenol Afepichioroydnin derwed iquid epoaxy resin.
When cross-linked or handened with appropnate cunng agents, very good mechanical, adhesive, digdeciric
and chemical resistance properties are obtained. Because of this versatlity, EPON Resin 828 has become
astandard epcey resin used in formulation, fabncation and fusion technology.

Benefits

« Fiber reinforced pipes, tanks and composites

« Tooling, casting and molding compounds

« Construction, electrical and asrospace adhesives

« High solidsflow VOC maintenance and marine coatings
« Blecinical encapsulations and laminates

« Chemical resistant tank inings, flocring and grouts

« Biase resin fior epony fusion technology

Sales Specification

Propesty Units Walue Test Method'Standard
Weight per Epoxide peq 185 —182 ASTM D1652
Viscosity at 25°C P 110 —150 ASTM D445
Color Gardner 1 max. ASTM D1544
Typical Properties

Propesty Units Walue Test Method'Standard
Drensity at 26°C Ibigal aT ASTM D475
Drenisty at 26°C gimi 1.16

Vapor pressure @@ 25°C (T7° mim Hg 0.03

I'—_l'

Refractive index @ 25°C (77 1.573

'-—_I'

Specific heat BTUMR"F 05




ProcessingHow to use

General Information
The low viscosity and cure properties of EPOM Resin 828 allow its use under vanious application and
fabrication technigues including:

b Spraying and brushing = Pultrusion
b Filament winding =« Casting

b Pressure laminating = Molding

b Vacuum bag laminating » Taweling
Curing Agents

EPOM Resin 828 can be cured or cross-linked with a variety of cuning agenis depending on properties
desired in the finshed product and the processing conditions employed. Some commaonly used curing
agents, recommended concenirations, fypecal cure schedules employed in major end-use applications., plus
sources for these cunng agents are displayed in Table 1.

Performance Properiies

Perfomance Characteristics of Cured EFOM Resin 528

Mechanical Properfies

High performance, high sirength materials are obizined when this resin is cured with a varniety of curing
agents. Unfiled systems in common use have tensie values greater than 10,000 psi (88 MPa) with modulus
wvalues greater than 400,000 psi (2750 MPa). Such systems are normally very ngid. If greater fiembility i
nesded systems can be fomulated to provide up o 300% elongation.

Adhesive Properties

One of the most widely recognized properties of cured EPON Resin B28 s sirong adhesion bo a broad
range of substrates. Such systems exhibit shear strength of up to6,000 psi (41 Mpa). One factor which
coniributes to this propesty is the kow shrinkage shown by these systems dunng cure. Compared to other
polymers, epoxy resins have low intemal siresses resulting in strong and durable finished products.

Electrical Properties

EPOM Resin B2 cured systems have very good electrical insulating charactenistics and dielectric
propertes. For example, systems can be obtained with anhydride and amine cuning agents having volume
resisfivities up b 1 x 1018 chm-cm, dielectric constants of 3-5 and dissipation factors of 0002 o/ 0.020 at
ambient conditions. Blecirical encapsulations, laminates and molding compownds are frequenty based on
EPOM Resin 328.

Chemical Resistance

Cured EPON Resin 328 is highly resistant to a broad range of chemicals, induding caustic. acids, fuels and
solvents. Chemicaly reststant reinforced structures and linings or coatings over metal can be formulated
with EPON Resin 828

Formulating Techniques



The primary components of a thermosetting resin formula are the epoxy resin and the hardenar or curing
apent. Howewer, in practice other matenals are nomally incorporated to achieve special properties. For
example, inest filers such as silicas, tales, calcium slicates, micas, cays and calcurn carbonate can be
added to further reduce shrinkage and improwve dimensicnal stability. Also, reactive diluents can be added
tr EPOM Rlesin B28 to reduce viscosity. The effect on viscosity by adding such materials is shown in Figure
1.

Table 1/ Curing Agents for EPON™ 828

Recommended Concentration  Typical  Deflection

Range, phr? Cure  Temperature

Curing Agent ! PhysicaState Sf_’rmﬁ TCIF)  Applications ¢ Suppliers &
*CIF)

Aliphatic Amines

EPIKLRE™ 3223 Liquid 12 7d 25 12N250) ABCDEFHI A

(DETA) ()

EPIKURE 3234 Liquid 13 7d 25 120250) ABCDEFHI ]

(TETA) (7)

EPIKURE 3200 (AEP)  Liquid e 24h 25 120{250) BCEFGH f
ma
1h, 150
(300)

EPIKURE 3270 Liquid b} 144,25 56{133) ABCDEFHI A
()

EPIKURE 3271 Liquid 18 144,25 86{151) ABCDEFHI il
(7)

EPIKURE 3274 Liquid 40 14d, 25 -— ABCDEFHI 5
()

EPIKURE 3230 Liquid 35 7d 25  68{155) ABCDEFHI 1
()

D-400 Type PEA Liquid ] 0min,  31j8d)  ABCEFH 1
115(240)

Cycdoaliphatic Amines

EPIKURE 3370 Ligquid 38 7d 25  56{133) ABCDEFHI R
()

EPIKURE 3332 Liquid 63 7d, 25  @3{145) ABCDEFHI ]
()

EFIKURE 3233 Liquid B0 24h,25  E4{129) ABCDEFHI ]
ma
Zh, 100

1212



Polyamides
EPIKURE 3115

EPIKURE 3125

EPIKURE 2140

Amindoamines
EPIKURE 3015

EFIKURE 2055

EPIKLURE 3072

Aromatic Amines
EPIKLURE W

Metaphenyienediamine
(MPDA)

Methylzns dianiine
(MDA

Diaminodighenyl
Sulfone (DADS)

Table 1/ Curing Agents for EPON™ 828, cont.

Liguid

Liguid

Liquid

Liguid

Liquid

Liquid

Liquid

il

th, 100
{212)
7d.25
(1
7d, 25
()

16, 25
(e
@
{200)
16h, 25
(I
83
(200)
144, 25
()

h, B0
(175) &
Zh, 150
{300)
h, 80
(175) &
Zh, 150
{300)
bh, 125
(257) &
1h. 200
(382

BE{135) AB

D0{195)  ABCEFH

115(40)  ABCEFH

— ABCDEFHI

£7(153)  ABCDEFHI

50(133)  ABCDEFHI

150{300)  BCDGHI

160(320) BCDEGHI

170{350)  BCDGHI

13

213



Recommended Concentraion Typical DefSection

Ranige, phr 2 Cure  Temperature
Curing Agent 1 PhysicalState Sc;‘_leﬂe “C{'F] Applications * Suppliers =
me
IC[F)
Anhydrides
Methyl tetrahydrophihalic  Liquid 2 2h, 120 13D286) BCDGHI  9.11,14
Anivedride (MTHPA) {250) &
Zh, 150
(300}
MADIC Matiyl Liqquid o 1h, 120 1B0§356) BCDGHI 014
Arivyedrice [MMA) (250) &
2-24h,
260(500)
Hexahydrophthalic Solid 2 th,80 13285) BCDGHI 8,12, 14
Anhydride (HHPA) {175) &
Zh, 150
(300}
Catalysts and
Me=cellaneous
2-Ethyl- d-Mathyl Wtastable 3 &h,50 17§340) BCDGHI 1516
Imidazoka (EMI-24) Liquid (1274
Zh, 170
(340)
BF3-Maoncathylamine Liquid 3 1h, 120 1704340)  BCDGHI 17
(BF3-MEA) {250) &
Zh, 170
(240}
Disthytamincpropylamine Solid & 30min,  100212) ABC ]
‘ 115(240)
Dicyandiamide Solid 4 1h, 177 1504300)  BCDGHI 18,12
(350)

1 Cures can be effected with these cunng agents over a wide range of temperatures. Higher temperatures
yield shorter cure imes and highest Tg.

* Parts of cuning agent per 100 parts: of resin.

* Syshems cured at room temperature were post cured at elevated temperature to achieve defiection values.
+ Application codes: A - Coatings; B - Adhesives; C - Castings: D - Moldings; E - Flooring; F - Faving; G-
Elecirical Laminates; H - Stuciural Laminates; Hriament Winding.

& Supplier Code:

1. Huntsman Chemical

2. RSA Corporation

3. El. DuPont de Memours & Co., Chemicals & Pigments Dept.

4. Harshaw Chemical Company

5. Hexion Specialty Chemical



8. BASF Corporation

7. American Cyanamid - Industrial Chemical Div.
4. Milliken & Company

8. Lindau Chemicals, Inc.

10. Anbhydrides and Chemicals, Inc.

11. Dimie Chemical Co., Inc.

12. Buffalo Color Corp.

13. Air Products and Chemicals, Inc

14. Lonza

15. Interzham

16. Polyorganio:

17. Atotech

18. SEW Tnotsbery

18. Ashland Chermical

& Dimethyamino propylamine may be substituted at expense of shightly reduced pot ife. Souces ane 2 and
16.

Figure 1/ Viscosity at 25 °C of EPON™ Resin 828 blends with vanous diluents
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Fusion Technology

EPOM Resin 823 is the product of choice for a resin chemist using a specific fusion catalyst when
processing proprietany solid epoy resins or epocy esters. Lipon request, Hexion Specialty Chesmicals can
provide EPOMN Resin 828 exhibiting extremaly low hydrolyzabde and total chlorine, teo end groups that may
be deleteriows to resin curing and long term perfiormance in electrical uses.

FDA Status

Prowisions are made in the FOW regulations fior the use of EPON Resin 828, when propery formulated,
applied and cured, for food contact applications under Tile 21 Code of Federal Regulations 175.300. The
regulations should be consulted for complete details. In particular, we direct your attention to subparagraph
{b)of 21 CFR 174.5 and the general prowisions applicable bo indirect food additives listed there.



Identification and Classification
Chemical Abstract Senice Registry Mumber: 25088-38-5 (EPATSCA inventory designation))

Generic name: Liquid Bisphenol A Epichlorchydrin based epoxy resin.
Chemical designation: Phanod, 4,40 - | 1-methylethybidens) bis-polymer with [chioromsathyl) oxirane.

Figure 2/ Viscosity - temiperature profile for EFON™ Resin 828
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Figure 3/ Specific gravity - temperature profile for EPON™ Resin B28
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Formulation and Application Information
For additional performance charactenstics information covering adhesives, laminating, casting and



applications, consult bulletin SC87, eniied "EPCM Resin Strectural Reference Manual.” For epoxy resin
amine-cured coatings, consult buletin SC:-193, entiled “Formudating Amine-Cured Coatings with EPOM
Resin.”

Figure 4 [ Viscosity - temperature profile (for 3 samples of EFON™ Resin 828 ranging in viscosity
from 110-1.30 poise)
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Safety, Storage & Handling
Please refer to the MS0S for the most curment Safety and Handling infiorrmation.

Please refier io the Hexion web site for Shelf Life and recommended Storage informiation.

EPOM Resin 823 is an undiluted liquid epoxy resin that is avalable in tank cars, tank trucks and 500 pound
net ciosed head drums. EPON Resin 828 is normally shipped in bulk from 150 °F (88 *C) 1o 180 °F (82 *C)
and can be stored at 120-140°F (42-60 °C) for ease of handing. The viscositytemperature profile and the
specific ganityiemperahre profile for EFON Resin 328 are displayed in Figures 2 and 3 respectvely for
your guidance.

HOTE OF CAUTION: When checking viscosity of EPON Resin B28 incoming samples, we caution you bo
rrake certain that the product is maintained at 25 +- 0L01 *C before testing. ¥iou will note in Figure 4 that
EPOM Resin 823 can vary in viscosity by 10-15 poise for each degree in termperature the product vanes
from 25 °C.

Exposure io these materials should e minimized and awoided, if feasible, through the obsenance of proper
precautions, use of appropriate enginesring controls and proper personal protective diothing and
equipment, and adherence to proper handling procedures. Mone of these materials should be used,
stored, or fransported until the handling precautions and recommendations as stated in the
Material Safety Data Sheet (MSD5) for these and all other products being used are understood by
all persons who will work with them. Questions and requests for inforrmation on Hexion Speciaity
Chemicals, Inc. {"Hexion”) preducts should be direcied fo your Hexion sales representative, or the nearest
Hexion sales office. Information and MS0Ss on non-Hesxdon produects should be obtained from the
respeciive manufaciurer.

Packaging



Available inbulk and drm guantities.

Contact Information
For product prices, availahility, or order placement, call our tolHree customer senvice number at:
1-B77-359-2600

For literature and technical assistance, visit our website at www_hexion.com

@ and ™ Licensed frademarks of Hexion Specialty Chemicals, Inc.

DISCLAIMER

The information provided herein was believed by Hexion Specialty Chemicals to be accurate at the time of
preparation or prepaned from sounces believed to be reliable, but it & the responsibility of the user to
investigate and understand other pertinent sources of information. to cormply with all lBws and procedures
applicable to the: safe handling and use of the product and o detenmine the suitability of the product for s
intended use. HEXION SPECIALTY CHEMICALS MAKES NO WARRANTY, EXPRESS OR IMPLIED,
CONCERNING ANY PRODUCT OR THE MERCHANTABILITY OR FITNESS THEREDF FOR ANY
PURPOSE OR CONCERMNING THE ACCURACY OF ANY INFORMATION PROVIDED BY HEXION
SPECIALTY CHEMICALS, except that the product shall conform o contracied specifications, and that the
product does not infinge any valid United States patent.

PDS5-3042- (Rev 742010 1-14:45 AM)



APENDICE B

HOJA TECNICA DEL AGENTE DE CURADO JEFFAMINE D 230

HUNTSMAN

Eri l:hing 1] 'il'er'.@I'l inMgryakian
Technical Bulletin

JEFFAMINE® D-230 Polyetheramine

JEFFAMINME D-230 polyetheramine is characterized by repeating oxypropylene units in the backbone. As
shown by the representative structure, JEFFAMINE 0-230 polyetheramine is a difunctional. primary amine

with an average molecular weight of about 230. The primary amine groups are bocated on secondary carbon
atoms at the end of the aliphatic polyether chain.

HaM MHz
Y\ G/}x\l/
Hz Ha

=25
APPLICATHONS - Epoxy curing agent
- Reacts with carboxylic acids to form hot melt adhesives
- Reacts quickly with isocyanates
» Salts may be formed readily for surfactant use

BEMEFITS = Low wiscosity, color and vapor pressure
= Completely miscible with a wide vanety of solvents, including water
- Prowdes tough, clear, impact resistant coatings, castings, and adhesives
- Coatings are free of surface blush prevalent with many amine curing agents

SALES SPECIFICATIONS

Property Specifications Test Method*®
Appearance Coloriess to hight yellow ST-30.1
with slight haze permitted
Cilor, Pt-Co 25 max. ST-30.12
Primary amine, % of total amine BT min. 5T-5.34
Total acetylatables. meqg'g 5.3 min. — 9.1 max_ 5T-31.29
Total amine, meg'g 5.1 min. — 8.7 max_ 5T-5.35
Water, wi 020 max. ST-31.53,6
Methods of Test are avaliable from ¢ [= Upon requess
ADDITIOMAL INFORMATION

Regulatory Information

DOTTDG Classfication Amines, iquids, comosive, Typical Physical Properiies

N.O.5. {polyoxypropylene damine) AHEW (Amine hydrogen equivalent wt ), gleq 60
HMIS Code 310 Equivalent wt. with isocyanates, gieq 120
CAS Mumber BO45-10-D Viscaosity, cSt, 25°C (T7°F) a5
S, TSCA Listed Density, g'ml {lefgal), 25°C 0.948 (7.80)
Canadian WHMIS Classification E Flash point, PMCC, *C (*F) 121 (250)
Canada, D5L Listed pH. 5% aqueous solution 1.7
Eurppean Unilon, EINECS/ELINGS  Polymer Exempt Refractive index, ng™ 1.4466
Australia, ACS Listed Vapor pressure, mm Hg™C 11100
Japan, ENCS Ciontact Huntsman Regulatory 10133
Korea, ECL Listed

China, IECEC Listed



HUNTSMAN

Enriching Ives through inmovation

TOXICITY AND SAFETY
For additional information on the toxicity and safe handling of this product, consult the Material Safety Data
Sheet (Safety Data Sheet in Europe) prior to use of this product.

HANDLING AND STORAGE
Materials of Construction
At temperatures of 75-100°F {34-38°C)

Tanks Carbon steel

Lines, walves Carbon steel

Pumps Carbon steel

Heat exchange Surfaces Stainless steel

Hoses Stamless steel. pnlyemﬂene polypropylene, and TEFLON®

Gaskets, packing Paolyp ne or TEFLON® (elastomers such as neoprens, Buna M, and

VITON™ should be aveided)
Atmosphere Mitrogen or dry air

At temperatures above 100°F ||FH°E]

Tanks Stamnless steel or alumnum

Lines, Valves Stamless steel

Pumps Stamnless steel or Carpenter 20 equivalent
Atmosphers Mitrogen

TWITON®™ and TEFLON® are regisiened ragemarks of Dupon.

JEFFAMINE® D-230 polyetheramine may be stored under air at ambient temperatures for extended periods.
A nitragen bManket is suggested for all storage, however, to reduce the effect of accidental exposure to high
termperatures and to reduce the absorption of atmospheric moisture and carbon dioxide. It should be noted
that pronounced discoloration is likely to occur at temperatures above 140°F (30°C), whatever the gaseous
pad.

Cleanout of lines and equipment containing JEFFAMINE D-230 polyetheramine can be accomplished using
warmm water and steam. In the event of spillage of this product. the area may be flushed with water. The
proper method for disposal of waste material is by incineration with strict observance of all federal. state. and
local regulations.

AVAILABILITY

JEFFAMINE D-230 polyetheramine is avadable in tank cars, tank wagons, 55-gallon (208L) drums of 430
pounds (185kg) net weight and 5-gallon (19L) cans. Samples are avadable in Morth America and Asia by
contacting our sample department at 1-300-802-0924. Samples in other locations, including Europe, are
available by contacting any Huntsman Corporation sales office.
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APENDICE C

PROPIEDADES TIPICAS CLOISITE Na

SOUTHERN CLAY PRODUCTS /& suUsSIDIARY OF ROCKAIOD SPECIALTIES, INC.

PRODUCT BULLETIN/Cloisite®

Cloisite® Na*

Eu.m".

Southem Clay Products, Inc.
1212 Church Strest
Gonzales, TX TBE23

Phona: S00-324-2831
Fan: 8306721303
WANWL S ERrOd Comi

Typical Physical Properties Bulletin

Description:

Cloigite® Na“ iz a natural montmorillonite.

Designed Used:

Cloisite® Na” iz an additive for plastics to improve various plastic physical properties,
such as reinforcement, HDT, CLTE and barmrier.

Typical Properties:

Treatment/Properties: Crganic Modifier % % Weight
Modifier Concentration | Moisturs Loss on
Ignition
Cloigite® Na™ Mone Mone 4-9% 7%

Typical Dry Particle Sizes: (microns, by volume)

10% less than: 50% less than: 90% less than:
2um Gum 13um
Color: Off White
Density:
Loose Bulk, bs/ft’ Packed Bulk, lbs/fft® Density, gice
12.45 2095 2.86




@ SOUTHERN CLAY PRODUCTS, INC. / PRODUCT BULLETIN

¥ Ray Results: dosi= 11.7A

For additional information or technical assistance contact Southern Clay Products, Inc.
toll free at B00-324-2891.

Discialmer of Warmanty. The Infomiation anwmmmmmmmmmtem aam't]r Quarames, or

proDerty owner. The
mlwmmmnmmmm mpmm:mummmmgmm mmlngnrtm:t
Iimited 10 transtaming the mtena within purchaser's faclibes, usng the materal In appilcations specfied by the purchasar and
handing any product which Includies the matenal, whether or not In accomance Wi any statements mads hersin.



APENDICE D

PROPIEDADES TIPICAS NANOARCILLA CLOISITE 20A

SOUTHERN CLAY PRODUCTS / & SUBSIDIARY OF ROCKWOOD SRECIALTIES, NG

PRODUCT BULLETIN/Cloisite®

Southem Clay Products, Inc.
1212 Church Strest
Gonzales, TX 78623

Phone: B00-324-2831
Fax: B30-672-1303
W BCPICLCOm

Cloisite® 20A
Typical Physical Properties Bulletin

Description:
Cloisite® 204 is a natural montmarillonite modified with a quaternary ammonium salt.

Designed Used:
Cloisite® 204 is an additive for plastics and rubber to improve various physical properties,
such as reinforcement, CLTE, synerqistic flame retardant and barrier.

Typical Properties:

) ; % Weight
. Organic Modifier %
Treaiment/Propertes: Modifier (1) | Concentration | Moisture ll';fi%gg
Cloisite® 20A ZMZHT | 95meqM00oclay | <2% 38%
CH;
CH; —N"—HT
HT

Where HT is Hydrogenated Tallow (~65% C18; ~30% C16; ~5% C14)

Anion: Chioride

(1) 2ZM2HT: dimethyl dihydrogenatedtallow, quatemary ammonium



@ SOLTHEARN CLAY FRODUCTS. IKG. / PRODUCT BULLETIN

Typical Dry Particle Sizes: (microns, by volume)

10% less than: 50% less than: 50% less than:
2y B 13y
Color: Off White
Densi
Loose Bulk, lhsfft Packed Bulk, Ibs/ft® Density, glcc
7.35 13.55 1.77

X Ray Results; dyny = 24.2A

For additional information or technical assistance contact Southemn Clay Products, Inc.

toll free at 800-324-2891.

Dlscialmer of Wamanty: The Information presented harein ks belleved to b accurate but Is not 1 b2 taken a5 a wamanty, guaranies, or

representation for which we assume legal responsibillty. This Information does Mok grant pemmisslon, cense, of any rights o

recommendations to practice any form of proprietary nteleciual propary wilout oBtaining the appropriate licenss or grant rom the
praparty owner. The informabion |s offered soiely for your consideration, Investigation and verfication, but you must deteming the
sultabilty o the product far your specilc appllcation. The purchaser assumes all fsk of use of handling the materal, Inguding but not
imbed o transfaning the materal Within purchasar's faciiles, e=ing the matenal n appilcatons spectien by e purchases and
hangling 3y product which Incluses e materal, whether or not In acconance wim any statements made herein.



APENDICE E1

TEMPERATURA DE DEGRADACION Td DE LOS DIFERENTES COMPUESTOS - CLOISITE
Na, A0.1/0.5/1CEC CA.

243

5,14 96,94
5,03 94,97 low 199-400
3,44 91,24 7,89 237,15 low 300-400
2,2 85,71 8,91 242,42 15,14 373,77




TEMPERATURA DE DEGRADACION Td DE LOS DIFERENTES COMPUESTOS - CLOISITE

APENDICE E2

20A, A0.1/0.5/1 CEC CA.

Perdida Perdida Perdida
de masa T1(°C) de masa T2(°C) de masa | T3(°C)
(%) (%) (%)
Cloisite 20A 9,60 330,43 22,57 | 391,43
CLoisite 20A 0,1 CEC CA 2,52 259,75 10,72 328,29 21,61 | 381,48
CLoisite 20A 0,5 CEC CA 6,62 250,87 15,88 327,14
CLoisite 20A 1 CEC CA 7,64 213,67 22,24 332,79 32,77 | 384,48




APENDICE E3

ESPECTROSCOPIA FT-IR DE ARCILLA CLOISITE Na, A 0.1, 0.5, 1 CEC CA Y CON PICOS
CARACTERISTICOS (1)

140836

1409,40

%Transmitancia

] Carboxylate amine

253 Cloiste Na

20] Cloiste Na — 0.1 CEC Ca \
157 Cloisiste Na 0.5 CEC CA
10+

51

1700 1500 1500 1400 1300 1200 1100 1000 900
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APENDICE E4

ESPECTROSCOPIA FT-IR DE ARCILLA CLOISITE Na, A 0.1, 0.5, 1 CEC CA Y CON PICOS
CARACTERISTICOS (2)
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Percent Transmittance

ESPECTROSCOPIA FT-IR DEL SURFACTANTE CARBOXILATO DE AMINO
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APENDICE E6
ESPECTROSCOPIA FT-IR DE LA RESINA EPOXICA DGEBA - EPON 828 CON PICOS

CARACTERISTICOS
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APENDICE E7
ESPECTROSCOPIA FT-IR DEL AGENTE CURADOR JEFFAMINE D-230
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APENDICE E8

ESPECTROSCOPIA FT-IR DE LA RESINA EPOXICA, EL AGENTE CURADOR Y DEL
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APENDICE E9
ESPECTROSCOPIA FT-IR DEL COMPUESTO

TRADICIONAL Y LOS NANOCOMPUESTOS CON LA

CLOISITE Na.
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APENDICE E10

ESPECTROSCOPIA FT-IR DE LOS NANOCOMPUESTOS CON LA CLOISITE Na 0.5 CEC CA,
A DIFERENTE PHR.
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APENDICE E11
ESPECTROSCOPIA FT-IR DE NANOARCILLA CLOISITE 20A.
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APENDICE E12
ESPECTROSCOPIA FT-IR DEL COMPUESTO TRADICIONAL Y LOS DIFERENTES

-

NANOCOMPUESTOS CON LA NANOCARCILLA CLOISITE 20A Y CA.
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APENDICE E13

ESPECTROSCOPIA FT-IR DE LOS NANOCOMPUESTOS CON NANOARCILLA CLOISITE 20A
0.5 CEC CA CON VARIACION DE PHR Y PICOS CARACTERISTICOS.
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