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INFORMATION SHEET

HXTAL Epoxy Adhesive is an ultra pure resin that remains water white (clear and totally transparent) over both time and with extreme

exposure to direct light. This is an exotic and very high-tech adhesive that is far more sophisticated than hardware store epoxy adhesive,

although it is a little more than twice the cost of most of these cheaper epoxies.

HXTAL is supplied in two liquid parts, both of low viscosity. HXTAL epoxy should be weighed out accurately, (one part by weight of Part B

plus three parts by weight of Part ). This assures the maximum utilization of all the adhesive purchased.

After the two parts have been weighed into a mixing jar, mix it thoroughly with a glass stirring rod. There is no rush during the mixing stage
and there will also be plenty of time for the glue to sit while the bubbles rise and pop. Freshly mixed HXTAL is very thin and this is the time to
remove the bubbles from the mixture. The best way to do this is to use some kind of a vacuum to suck the air out of the glue. This is called de-

gassing the glue.

Freshly mixed HXTAL has a very thin viscosity. If it is too thin, let it stand (covered) and it will thicken over a period of several hours. The
bond strength of thick or thin HXTAL is the same but various gluing applications may require varied viscosities of the HXTAL. Thin HXTAL
will penetrate cracks for some repair applications, making them virtually disappear from view. The best results are obtained when the glass is
warmed to about 120°F (a hair dryer or some other heat source is reasonable if the object is not heated too much or too quickly). Then apply a
drop of the freshly mixed HXTAL onto the crack. If the crack absorbs sufficient glue the crack will virtually disappear and the remaining
HXTAL should be wiped off the surface only with a clean clothe or paper towel. Don’t forget that the glue in the crack will still take a long

time to cure so just let it sit for a week before continuing any other work on that piece.

HXTAL sets slowly, at 75°F it requires about one week to achieve most of the final bond strength, (see Physical Properties). However,
ordinarily HXTAL is set sufficiently after 24 hours to hold the two parts together as long as no stress is applied to the glue joint. This is the best
time to clean up if necessary. A single edge razor blade or an X-acto knife is a good tool to scrape off the excess resin. We don’t recommend the

use of any solvents to clean up at this stage because the solvents can migrate into the glue joint and can weaken the bond

HXTAL NYL-1 A-1100 AMINO SILANE DIGITAL SCALE

Hxtal is available in sizes ranging from 1/4lb kit ~ A-1100 is used as a glass pre-treatment for HXTAL is very particular about its mixture
(roughly 114g of mixed epoxy) all the way up to  HXTAL. After cleaning your glass thoroughly, ratios. The density of Part A and Part B are
a 1 gallon kit (roughly one gallon of mixed the A-1100 mixture is applied and allowed to different so measuring out by volume is very
epoxy). dry. It will help promote the bonding of the inexact. We highly recommend investing in a

HXTAL to the silica in the glass. Available in 1/2  digital scale such as the DW100AX.
liter and 1 liter bottles. Pre-mixed.



with the glass. The damage may not be evident until much later and will appear to be small bubbles at the edge of the joint. After 24 hours it will

be extremely difficult to remove any excess glue from the object and grinding and polishing will be the next best way to remove it.

Many glass artists use HXTAL epoxy adhesive to glue pieces of various glass together to form art. Often, in the process, glued assemblies of
blocks are cut or sliced with diamond or other abrasive saws and then more blocks are glued onto the assembly. In cases where these abrasive cuts
are made across HXTAL glued joints, we recommend treating all surfaces to be bonded with HXTAL epoxy with an A-1100 amino silane
solution in reagent grade isopropanol. We have learned from our glass artist customers that pre-treatment with the A-1100 solution eliminates

tiny micro bubbles that seem to form, often much later, in the glue line along the sawn edge.

Treatment with the A-1100 solution is simplicity itself. When the glass surfaces are totally clean and ready for gluing, simply apply the A-1100
solution over the entire surface to be glued. Apply with lintless rag, brush, etc., and allow the Isopropyl to evaporate leaving an extremely thin

film of the A-1100 coating the surface of the glass. Inmediately bond with HXTAL in your usual way.

Because we have found that the purity of the isopropanol is important, we are making this solution ourselves in the reagent grade of isopropanol.
W are reasonably sure that impure grades of isopropanol interfere with the bonding of the A-1100 to the glass surface.
Bond strengths achieved with HXTAL appear not to be better when freshly mixed, very thin HXTAL is used as opposed to thicker HXTAL

that has been allowed to stand around somewhat. More viscous HXTAL does have a number of advantages.

If you are gluing two very large, heavy pieces of glass together, the simple weight of the two pieces is often enough to squeeze out too much
HXTAL, especially if the glue is thin. Such very THIN joints are definitely weaker than standard thickness joint lines! Avoid excess squeeze-out
of the glue. Using thicker HXTAL is one approach. In extreme cases, consider the use of tiny bits of glass shim at the corners, especially if these
edges are to be ground or sawn off in later operations. Fragments of microscope cover glasses (available inexpensively at scientific supply

companies) are ideal for use as shims.

Thicker HXTAL joint lines are also advantageous when joining materials with different coefficients of thermal expansion, such as glass to metal
joints. We urge great caution in making these types of joints! HXTAL adheres so strongly to glass that when these joints fail, as they often do
when subjected to temperature differentials, almost always the HXTAL adheres to the glass and pulls a large, well fractured piece of glass out of

the joint area! These failures can be quite catastrophic to a piece of glass art. We do not enjoy hearing an artist cry over the phone to us!

You can improve the survival chances of these dissimilar joints by using a thick joint line - as much as 1 millimeter thick. Fully cured HXTAL is
not brittle, but rather quite tough. We believe that this lack of brittleness allows the thick joint line to better accommodate slight expansion and

contraction during its lifetime.

Many of our customers initially complain about HXTAL’ long set time. Attempts to speed up the set of HXTAL must be approached with
great caution! NEVER, NEVER attempt to heat freshly mixed HXTAL with an open flame, a heat lamp, a hot plate, a hair dryer or similar
heating devices. Because of their high temperatures, HXTAL will begin to cure unevenly at the surface of the container and, despite your
confidence in your stirring means, the HXTAL will frequently overheat and may even take fire! Even if you do not see evidence of
overheating, you will create an uneven mixture of HXTAL where part of the mixture is more fully cured than other parts where the curing

reaction may not have even started. Such is the route to trouble!

If you feel that you must heat the mixed HXTAL to speed the thickening, use only a water bath at 120°F. Heat initially for 15 minutes, remove
the glass container with its HXTAL contents and continue stirring for a few minutes. Observe the new, thicker viscosity at room temperature
and decide if additional 5 minute periods in the water bath are needed to reach the viscosity suitable for your specific job. Be very careful in
these additional 5 minute heating periods! Once thickening has begun, it proceeds more rapidly with each subsequent heating period. Also, be
more cautious as you mix larger and larger batches of HXTAL. The behavior upon heating becomes more critical as you increase batch size, large
batches have a tendency to spontaneously exotherm from the internal heat of reaction. Keep a cold water bath handy when working with batch

sizes over 100 grams.



It is also possible to reduce total curing time by placing the artifact in a warm 90-100°F area (most often used is a wooden cabinet with a light
bulb or two installed plus a dial style thermometer poked in from outside) for a 24 hour period. Be sure that your piece is properly aligned as the
initial heat will thin out the HXTAL somewhat and allow pieces to move more easily. Once the piece has been in the box for 24 hours, remove it
and let it cool to room temperature for 24 hours. This will successfully give you a 90% bond cure in two days. You will have a slight ambering of

the adhesive since you have increased the chemical reaction cure, but in thinner joints, this will never be seen.

W are pleased to be able to offer you the first epoxy adhesive made specifically for conservation uses, not borrowed from another field. HXTAL
NYL-1 is of exceptionally light color and yellows the least upon weathering of any epoxy known to us. The primary use for ~ HXTAL is glass
and china mending but many other uses for such a low colored epoxy resin have been found. For example HXTAL makes an excellent coating
resin and can be air brushed on quite nicely from aromatic or ketone solvents. Used in this manner HXTAL is a superb china glaze. This low
viscosity, hard colorless glasslike epoxy resin also adheres strongly to metals wood ivory and marble. This epoxy cures in about 1 week at 75°F or
in 2 days at 90°F. Cure times can be cut sharply by preheating the mix to 100°F for 15 to 20 minutes before use. After cooling such preheated

resin has a viscosity similar to the viscosity of the epoxies commonly sold in tubes.

HXTAL is a two-part epoxy resin system. The parts must be weighed accurately to insure good results. The resin (Part 4) and the hardener (Part
B) are mixed A:B=3:1 by weight. The unused mix can be kept for 4 to 5 days in the freezer.

It is most important that the mix container be tightly stoppered. Cure at 96°F, 95% relative humidity produces the same highly glossy result as
cure at 77°F, 50%RH; showing that humidity does not seem to affect the cure at all. The cured resin does not embrittle with time and is very
resistant to yellowing and surface degradation, even after prolonged exposure outdoors. HXTAL' initial Yellowness Index is 6 to 8 which is
unchanged after 1600 hours of Weatherometer exposure rising slowly to 13 to 14 at 3,000 hours. The best competitive epoxy has an initial
Yellowness of 9 which rises to over 40 after 800 hours in the Weatherometer. Alter 800 hours exposure the coating began to erode away. When
pigmented with titania the resin can be made to match the finest porcelain in color, translucency and surface appearance. With or without
pigment, HXTAL NYL-1 can be used as a glaze that is highly resistant to water and most solvents. The cured resin can be removed from hard

surfaces with an epoxy remover (such as Attack) but prolonged soaking may be required to soften joints.

HXTAL' properties include: high tensile strength, optical clarity, and strong bond lines. HXTAL oftentimes is stronger than the glass itself!
However, HXTAL epoxy, as with other adhesives, requires proper preparation and curing to ensure a strong and successful bond. We have found

the following method to be the best way to clean, prep and glue the glass surfaces:

Wash the glass with warm soapy water (don’t use window cleaners as they contain surfactants). Some people even use their own spit to clean the

surface of the glass before gluing. You can also use cerium to clean and polish the surface.

Rub the glass surface with wet whiting immediately after washing to remove any soap residues. Whiting is calcium carbonate, also called talc,

and is usually available from a ceramic supply company. Rinse and dry well.

Clean the glass surface with a lint free towel and pure isopropyl alcohol (IPA). An acceptable IPA is available from drug stores at 70% IPA

concentration, but the best cleaner is 99% IPA. Don’t use rubbing alcohol, as they generally have oils the mixture.

Pre-treatment with A-1100 is necessary for maximum bond strength between the HXTAL and the glass. Hand rub the glass surface with a lint-
free wipe that has been wetted with the A-1100 amino-silane. The A-1100 is contained in 2 99.99% pure IPA solution that will leave an oily
looking film on the surface of the glass as the IPA evaporates. This remaining film is the actual A-1100; it will “disappear” in the glue joint as
it helps the HXTAL truly bond to the glass with as much strength as is possible. The glass should be bonded with the HXTAL as soon as

possible after applying the A-1100. It is not recommended to wait more than 15—20 minutes.

Curing begins the minute the resin and hardener are mixed. HXTAL cures (sets) very slowly— one of the wonderful properties of this adhesive.
Curing takes about 7 days at room temperature, or about 24 hours if the ambient temperature is raised between 90°~110°F. To speed curing
time, we place the glass on a shelf in a wooden box with 1 or 2 light bulbs beneath the shelf. This provides sufficient heat to gently but
significantly accelerate the cure time of HXTAL. Be sure it doesn’t get too hot if you use this method. After 18—24 hours in the “hot box’,
let it stand until thoroughly cooled to room temperature before grinding and polishing of glue joints. Cooling overnight is effective. These

« » . . . :
warm temperature” cures do not alter glue qualities, although excessive temperature can cause the glue to turn slightly yellow in color.



The unused HXTAL epoxy mixture can be placed in a sealed container and frozen. This frozen mixture can then be thawed and used over a
week’s time as normal, although it may be slightly thicker than when it was frozen. When thawing, allow the mixture to thoroughly raise to
room temperature before opening the container, as the cold glue can condense, causing the water to contaminate the glue. This thawed mixture

can also be mixed with fresh resin and hardener (parts A & B) for a new, larger batch of glue.

PHYSICAL PROPERTIES

TENSILE STRENGTH 5400 PSI
TENSILE MODULUS 316,000 PSI
INDEX OF REFRACTION 1.515
ELONGATION 3%
FLEXURAL STRENGTH 10,100 PSI
FLEXURAL MODULUS 365,000 PSI
IMPACT STRENGTH 0.14 FT LBS/IN
SHORE D. HARDNESS 78

CURE OF 0.2MM FILM AT 25°C

SET TO TOUCH 17 HOURS
DRY TO TOUCH 30.9 HOURS
FULL CURE 14 DAYS

This information is provided without warranty regarding the results to be obtained from the use of HXTAL by the
end user. User must determine suitability of this product for the intended application and assume all risk and
liability in connection therewith
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