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Isocyanate reactions (C.reaction)

Dimerization

Trimerization

Formation of carbodiimide

Formation of urethaneimide

Methylene diphenyl diisocyanate(MDI)

The chemistry of MDI ismore complex thanof TDland
allows asignificant degree of freedom for chemists to modify
andrefine different types of MDI’s to meet the desired specifi-
cationsfor PU

Initially, MDIwas developed for use in applications where
the volatility of TDI causes problems due to toxicity and
consequent industrial hygiene problems

Typesof MDls

-Pure MDI

-Modified MDI

-Polymeric MDI (PMDI)/Crude MDI

Pure ormonomeric MDI (4.4 ‘isomer) isawhite or
yellowishsolid, withamelting point of around 380 C, which tends
toforminsoluble dimerwhen stored above 400C. Thisfactled to
the development of pure modified MDI’s that are liquid at room
temperature and have little tendency to dimerize. MDI’s, with
ahigh contentof ortho and paramonomers (MDI1 50 OP), have
highstability during storage and do not exhibit the behavior of the
monomericp, p ‘isomerto crystallize at room temperature

Modified MDI

Thismethod istoreactpure MDIlwitha2/1diol. Inthisway, a
liquid diisocyanate of greater molecular weight is obtained, with
functionality equal to 2. This compound mixed with pure MDI,

resultsinamodified liquid MDI atroom temperature

Modified MDI

Anotherway isto convertpart oftheisocyanate to carbo-

diimide, which reactswith excessisocyanate to formuretonimine.

Inthisway, aliquid diisocyanate of greater molecular weightis ob-
tained. This compound mixed with pure MDI results inamodified

liquid MDIwith functionality equalto 3. The carbodiimide-modi-

fied MDI(MDIMC)isastable, low-viscous liquid withanaverage

functionality of approximately 2.2and amelting pointbelow 20°C

Polymeric MDI (PMDI), or Crude MDI whichismore
commonly used, isamixture of MDI and larger molecular weight
oligomers of MDI, and is abrownish liquid atroom temperature

_.andmay haveaslightodor

s<|QIN Jo suonedl|ddy
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-Hydrophilicisocyanates
-Blocked isocyanates

-Prepolymers
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Isocyanates

Prepared by: M.Moradi

_ Aromaticvsaliphatic

Aromatic
Isocyanates have the NCO
group that reacts with com-
poundsthat have active hy-
drogenatoms, such as polyols,
water, chain extenders, etc
All commercially used
isocyanates have at least two
functional groups
Morethan 95% are aromatic based on TDI (31%)and the
_ differenttypes of MDI (66%)

Whatisactive hydrogen?

Active hydrogenisanatom

of hydrogenwhichisattachedtoamore
electronegative atommakingithighly

polar. Italso makes itunstable, which means highly reactive and
asduringthereactionitalways leaves as H+ionwhichiscom-
_monlyknownasacidic hydrogen

Resonance structures of the isocyanate group

Thedensity of electronsis lower inthe carbon atom, intermediate

innitrogen and higher inoxygen

InPUs, most reactions of isocyanates occur through addition to

the double bond C=N.Anucleophilic center containing anactive

hydrogenatomattacks the electrophilic carbon and the active
_hydrogenatomisthenaddedto the nitrogen

saleurAd0S| [R1943WWO0) )

Isocyanate reactions (A.reaction)
InPUtechnology there are five main reactions of isocyanates with

1-Reactionswithalcohols

Isocyanate reactions (A.reaction)

Reactionswithamines.2

The steric effectisan important factor

Aliphatic amines react more quickly than aromatic aminesOn
the other hand, aromatic amines thatare much less reactive, such
as methylenebis-o-chloroaniline (MOCA), are used as chain

_extendersinthe process of obtaining casting PU elastomers

Isocyanate reactions (A.reaction)

Reactionwith water.3

Thisreaction isextremely importantin the manufacture of PU
foams, where the diffusion of carbon dioxide into previously

_nucleated air bubbles causes the foamto expand

‘Isocyanate reactions (A.reaction)
Reactionswith ureaand urethanes.4

Isocyanate reactions (A.reaction)
Reactionswithacids.5
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