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Imidazoles are used primarily as accelerators in the reaction between epoxy resins

and other curing agents. They can be used as the sole curing agent offering:

- Single package latency from several hours to greater than six months

- Rapid cure beyond activation temperatures

« High thermal and chemical resistance

Advantages

When used alone, imidazoles are some  :
of the most efficient types of Lewis-Base :
catalysts. At use levels of less than 8

phr, they initiate anionic homopoly-
merization of the epoxy resin, creating
highly cross-linked networks. Reaction
activation temperatures in imidazoles are
controlled by substitution with organic :
groups on the ring, chemically blocking
active amine hydrogen on the ring and

salt formation with ring nitrogen. These
modifications create steric and/or resin

solubility effects, allowing the formulator
to control latency. This is the key
distinguishing feature of the imidazole
family. Evonik imidazoles provide a
broad range of latency.

Reaction with imidazoles is rapid beyond
activation temperatures and, unlike with
other Lewis-Base catalysts, the degree
of cure can be driven further with higher
postbake temperatures. The chemical
resistance of the finished product is
similar to that of aromatic amine-cured
resins; however, heat deflection

i temperatures (HDT) can reach higher

¢ than 392°F/200°C. With silica flour
or alumina filled formulations, HDT can
approach 572°F/300°C.

Applications

« Casting, potting and encapsulation of
electronic devices

- Electrical laminates

+ Molding powders and powder coatings

+ One-pack structural adhesives for
automotive and aerospace uses

- Composites
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Chemical Molecular Storage Solubility in (ET]
Imidazole Structure Weight Appearance Life Liquid Epoxy Imidazole Typical Cure Schedule’ Transition Comments/Applications
J (years) @ °F/°C Temp, °F/°C
re® ! o o o Accelerator for dicyandiamide, anhydride and phenolic
Imicure Pale yellow 279-293 >266 Imicure ) o 1.5hr@ 176°F/80°C - ) B ; .
AMI-2 powder 2 137145 -4 > 130 3.5hr AMI-2 20 min 2 min +4hr @ 302°F/150°C curing agents.used in electrical laminates, pOW(_:ier
coatings, molding powders and structural adhesives.
Pale vell Accelerator for dicyandiamide, anhydride and phenolic
Curezol* |.a e_é/ezsoiv 3 o 1-4 77 9h curing agents in filament winding, electrical laminates,
2E4MZ lqui 25 r Curezol* . . 1.5hr@ 176°F/80°C 313¢ owder coatings, molding powders and structural
5000 33 min 4 min 70 sec P g gp
ps 2E4MZ +4hr@ 302°F/150°C 156 adhesives. When used as a curing agent, post cures of
................................................................................................................................. 200 OC in Si|iCa f|0ur f|||ed formulations PrOdUCe heat
Pale vell deflection temperatures of 200-300°C.
Curezol a ﬁ ydeW 3 o 1_8 77 ; 0 hr ........................................................................................................................................................................................................
1B2MZ 20 j() 25 Low-viscosity accelerator for anhydride curing agents
e Curezol 27 min 5 min 35 min 1-5hr @ 176°F/80°C 310° used in castin ' otting and enca suylation in eIe%tr?cal and
.................. s 1B2MZ +4hr @ 302°F/150°C 154 g/PelecgonicappliEations
HN N .
Curezol Pale pink 279-293 5003 |
144 3 1-4 27 hr
2Pz powder 137145 > 145 . o " Accelerator for dicyandiamide, anhydride and phenolic
Curezol — 17 min 80 sec 1.3 hr @ 176°F/80°C 316 curing agents used in electrical laminates, moldin
.................................................................................................................................................................................................... 2p7 +4hr @ 302°F/150°C 158 g ag ! ' g
/=(CH, compounds and potting compounds.
Curezol NH_ N White 325-360 | - | e
158 3 3-6 NA 3 days
2Pamz powder 163-182 y . . Accelerator for dicyandiamide, anhydride and phenolic
Curezol NA NA 4 min 1-5hr @ 176°F/80°C 309¢ curing agents. Used in solder mask inks, adhesives and
.................................................................................................................................................................................................... 2P4AMZ +4hr @ 302°F/150°C g agents. " s 3dN
=\ electronic molding compound applications.
Curezol HN__N White 187-196 2203 |
Cc172 Y 306 powder 3 86-91 3-5 > 95 6 days Accelerator for dicyandiamide, anhydride and phenolic
C7Has Curezol ) ) 1.5hr @ 176°F/80°C 312¢ curing agents. Offers good latency with rapid reaction at
17.5hr | 13 min 4 min B o ) ’ ;
.................................................................................................................................................................................................... c172 +4hr @ 302°F/150°C 156 elevated temperatures. Used in structural adhesives, molding
c | HaN YN powders, powder coatings and structural laminates.
;I;'\;ZZO N/ \>\/\ /:}\l 219 Fine Whlte 3 477—484 3 7 >248 30_40 ........................................................................................................................................................................................................
Y =N N owder 247-251 ~ > 120 davs Accelerator for dicyandiamide and anhydride curing
Y P Y @ |
Azine HoN urezo 2hr@212°F/100°C 313¢ agents. Used in electronic applications such as solder-
CHy 2MZ 10 hr 30 min 90 sec 4hr @ 302°F/150°C 156 - ks and insulati d I |
................................... i CHZ\’_(CHZOH Azine + r@ / resistant inks and insu a“dnhgp-ow ers as well as structura
= adhesives.
. . T00- e e
Curezol N Light pink 415-497
2PHZ-PW 204 p%v\,ger 2.5 213-255 5-10 NA jﬂasyos A §ubstituted imidazole tfllat can fbe l(Jngd asd:lan e%oxy
Curezol 400-550 2hr @ 212°F/'I 00°C 3745 ct;rlggdagentlor as an accel eraré)r or. |cya? |3rT|1| eor
.................................................................................................................................................................................................... JPHZPW — — cec +4hr @ 302°F/150°C 190 anhydride curing agents in a wide variety of applications
HN 0 including electric and electronic parts, paints, adhesives,
Curezol N>/_ N\>\/\ = HNANH White 482 >248 6-12 and construction composite materials.
ZMA_OK >:N N ,N ’é\ /&. 2H20 384 powder 3 250 5 >120 mon [ I ..........i ......... f ...;j.'.......d.:......d. ....... h .d.d ...... d.h. ..... I.. ......
HN ?:; 0 H 0 Accelerator for B|cyan |agy e an ¥|r| ean pd Ieno ic
3 ° ° curing agents. Best combination of latency and low-
Curezol — 108 min | 100 sec 2hr @212 F/1 00 C 293 temperature cure. Must be compounded at < 40°C to
2MA-OK +4hr@302°F/150°C 145 K - S
eep water of crystallization and to maintain latency. Used
in electrical and electronic insulation and solder resists.

(1) With liquid epoxy resin (EEW =190)

(2) Time required for 200g mass to gel

(3) Time required for < 0.5g mass to gel on hot plate

(4) Glass transition temperature by Thermal Mechanical Analysis (TMA)
(5) Decomposes releasing formaldehyde above MP 6

(6) Heat deflection temperature (HDT) to ASTM D648 at 264 psi after curing 7 days at
25°C only for room temperature curing systems. Longer cure times and particularly
higher temperature post-cures yield much higher values. Results given for elevated-

¢ v * Curezol is a registered trademark of Shikoku Chemical Corporation.
temperature (ET) curing systems are based on various ET cure schedules.

Evonik distributes Curezol products in North America.
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For Technical Information and Support:
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For Samples:
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Asia

PMD-Asia Customer Service:
pmdcso@evonik.com

APCS PMGP (Korea):
apcskr@evonik.com

EMEA:
apcsepx@evonik.com

The information contained herein is offered
without charge for use by technically
qualified personnel at their discretion and
risk. All statements, technical information
and recommendations contained herein are
based on tests and data which we believe to
be reliable, but the accuracy or completeness
thereof is not guaranteed and no warranty
of any kind is made with respect thereto.
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