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Thermoreactive waterborne urethanes
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Urethane resins are widely used not only for urethane foams but also
for adhesives, paints, and textile processing such as synthetic/artificial
leathers and special finishings. What is unique of urethane resins is that
it can have diverse functions by altering polyol and polyisocyanate;
because of this feature, urethane resins can eventually have various
functions desired in each case.

Many of urethane resins are solvent-borne, however, as our society is
becoming more and more ecology conscious, the market is demanding
safer, waterborne type urethane resins. Creation of waterborne
urethanes has also made high-function urethane finishings relatively
easier, utilizing ordinary plant equipment.

As waterborne urethane resins have both safeness and high-functional-
ity, their application fields and ratios are expected to expand, such as in
the film, metal and paper industries.

DKS has long been focusing on research and development of
waterborne urethanes, and we are now marketing various grades of
ELASTRON, ELASTRON BN, and SUPERFLEX series.

Our ELASTRON technology won the Prize of the Chairman of
HATSUMEI KYOKAI in the National Commendation for Invention in
1981 by Japan Institute of Invention and Innovation (JIIl).
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* Please refer to individual brochures for the details of these products.
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- ELASTRON SERIES
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ELASTRON series are thermoreactive waterborne urethane resins that
have blocked isocyanate groups in their urethane structure, developed
by DKS's unigue technology. Active isocyanate groups are blocked by
a blocking agent and remain stable in the normal condition.

However, by heating, the blocking agent dissociates and the isocyanate
groups are reactivated, cured and crosslinked, and form a water- and
solvent-resistant film of urethane resin.
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3-D network structured urethane film

OCN NCO

NCO

15
~ Self crosslinking

As shown in the models,

1. In ELASTRON series, heating causes dissociation of the blocking
agent and the isocyanate groups are reactivated.

2. The reactivated isocyanate groups will have self crosslinking reaction
and form a 3-D network structured urethane film.

3. When ELASTRON is mixed with active hydrogen compound and
heated, the reactivated isocyanate groups are crosslinked with the
active hydrogen compound and the properties are largely improved.
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Reacts with hydroxyl group (OH)
and forms urethane bonding
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Hydroxyl group Reactivated isocyanate group Urethane bond
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PR BEAVYPR— R UTES Reacts with amino group (NH;)
Amino group  Reactivated isocyanate group Urea bond and forms urea bonding
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i i and forms allophanate bonding
Urethane bond Reactivated isocyanate group  Allophanate bond
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GRADES & PROPERTIES
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1. Thermoreactive
Heating reactivates isocyanate groups and forms a fim of 3-D
network structure.

2. Wetting & penetrating
Medium-M.W. prepolymers have excellent wettability and penetrat-
ability.

3. Forming resilient-elastic film
1) Self-crosslinks and forms a resilient-elastic rubber-like film.
2) The film has a 3-D network structure and excellent water- and
solvent-resistance.
3) The film is highly transparent, applicable to optical plastics.

4. No gumming-up
Virtually no gumming-up occurs, even at high concentrations.

BAR—ARYFYE  Product properties

T4 IUL—AZ4F M Cured film properties

=18 TIEZLS) FhEE A7 ’ = RE 100%_ | KEME | FREE | @ik =HE B
G"u &7 (%) mPa:s | 1A | R—FES .ﬁgﬁg E pH pHEEE*2 A . 1525 E¥a5A (%) (%) () -
rades ; o] ,, Dissociation o (N/mm?) (%) (N/mm?) e o Features Applications
Appearance Involatile | 25C lonicity | Isocyanate | temoeratyre| (1% 39 pH Siepinn |Eenseite mm?) | Swelling in | Swellingin | Heat
matter Viscosity type adjustment 100% mod. water solvent resistance
LEBRE P HEL KR & PIZEDE S MHBEIME. BE 1)U LDREVIER|
E-37 Milky-white liquid 27.0~29.0 500> Anionic | Non-yellowing Low 45~65 Not necessary 6.0 500 2.0 45 30 255 Medium-hard, solvent-resistant, adhesive | Film surface treatment
UIXFTILFR NEEE) P BEE )R VAR, B 1% AN #EoiEeE0 T
7 T WREERAE 00 200l 500> - - BB | ess| = 9.5 40 — 55 30 235 | EVKR. BB ARG, gt e L
Polyester Transparent yellowish liquid Anionic | Non-yellowing Low Necessary Hard, adhesive Interlinings, enhancing wet-strength of paper
KEBBRRE e HEL KR = BORZAR, ZE T4 )V L DREIEH]
H-15 Transparent yellowish liquid 27.0~29.0 500> Anionic | Non-yellowing Low 25~4.5 Necessary 19.0 8 T o5 20 o Hard, adhesive Film surface treatment
. F BRI #13.000 | 7=4~ BEX KR = FEMY DB S FEBHEILT
#3 ~ o, ~
Bl Semitransparent liquid A5 2b ca.3,000 | Anionic |Non-yellowing Low Sbes Necessary [ g = e 1210 208 Woolen textile shrinkproofing Shrinkproofing of woolen/wool-blend products
RUI—F)L& M E RS Vi S K58 = B4 B U - HHE - AR D SULIILT
F29 #Eﬁ 2N o 155~175 500> | © 2 = KR 3545 = 13 190 09 20 120 204 ii}\m/ﬁiﬁ%l :]9z8ll ﬁ% %E.E.%ME. T’Wﬁ RFEBEGWI ‘
Polyether Semitransparent liquid Anionic | Non-yellowing Low Necessary Soft and resilient, crease-resistant Giving resiliency to paper and woven/non-woven textile
R 350E; FoAY | \BmET {38 it D 35 B IRIK B A - N OM A RKEERFER S WL
W-11P BB o 25.0~27.0 500> . = . o 3.5~45 = 1.6 690 0.6 190 180 204 A .D& K%JE@,' h.u__j Giving durable water-absorptiveness and
Colorless transparent liquid Anionic | Non-yellowing Low Necessary Water-absorptive and antistatic (durable) | antistaticity to paper and woven/no-woven textile

1)U LERSRG pHIEZE, TS A OV CAT-21 =R 2BR) =528 (S0 CTX58H) = #4LIE (160°CX1053)
Film-forming condition pH adjustment + adding ELASTRON CAT-21 — Air drying (2 days) = Drying (50°C x 5 hrs) = Heat curing (160°C x 10 min)

Kz R T4 7% BRKIC2405R2 /A% DEEIBIIE (%)
Swelling in water Area increase of film soaked in water at room temp. for 24 hrs. (%)

7472 BETT )L/ NUIY (1,1)RBEBIEIC246E =A% OERIBIE (%)
Area increase of film soaked in solvent blend of ethyl acetate/toluene (1/1) for 24 hrs. (%)

BRIRRE

Swelling in solvent

Rl T4 ADRERD TR DZER P TORHBEFEEE (C)
Decomposition-starting temperature in the air by differential thermal analysis (°C).

k4

Heat resistance

B  3:LASTRON

CHISAOYDOREREEF MARIHATY 2L REZRD B BICFEHETBEL G ELZE L,
#*1 KKIETY,
%2 (EAICPHRARZET D DIF. REKRS N OLARET MIBRpHZEP (AT INENHIE T,

%3 ISAMOY BAP(E. The Woolmark CompanyDRs#Eil LAKRR T,
*1 The data are typical measured results.

*2 If necessary, adjust pH of the formulation to the neutral range with, e.g., NaHCOs.
*3 ELASTRON BAP is recommended by the Woolmark Company for shrink-proofing.
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- USAGE INSTRUCTIONS

1 ISAMOVOERAE  USAGE INSTRUCTIONS
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1. AR OHA
HSHOMETISZAMOY CAT-217Z0 3 HELT T L,
(ISZb0OYV CAT-21EHE)
ERMREE 1 2~3% % TSAMOV (B
SRR 1 5~10% W TSAMOV (BX)

2. MITRDpHIEEE
SRR T SANOVIC OV Tl I TROPHES. 5~6. 5ICHHE
LTS,
PHEBEICIFREKE T N AL BB THY, ZOERELTIE.
0.2~0.3%F{ITSANOY (L) TH.
BSmRE . BANCpHEREAE T,

3. BB DRENE
ISAMOVIFIRTARMIBZD T AT EBIIEDNETT

ELASTRON series are thermoreactive waterborne urethane resins.

To promote dissociation of the blocking agent and polymerization
reactions, please use a polymerization catalyst and, for low-temperature
dissociation grades, adjust pH of the treatment bath.

1. Use of catalyst
When use of catalyst is desired, use ELASTRON CAT-21, the
catalyst especially designed for ELASTRON series.
For low-temperature dissociation:

2-3% to ELASTRON (as it is)
ELASTRON CAT-21 dosage

For mid/high temperature dissociation:

5-10% to ELASTRON (as it is)
2. pH control of the treatment bath
Adjust the eventual pH of the treatment bath to 6 + 0.5 for the
low-temperature dissociation types (7/higher will result in instability).
The most recommendable adjuster is sodium hydrocarbonate, to be
added by around 0.2-0.3% to ELASTRON (as it is). In principle, pH
control is unnecessary for mid/high temperature dissociation types.

3. Heating

2 EHLEDEFE PRECAUTIONS FOR USE

)
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1. Substances to avoid co-using

1) Cationic compounds — Low-temperature dissociation types are all

anionic. (High-temperature dissociation types can be co-used with

cationic compounds.)
2) Amines — Make ELASTRON unstable or inactive.

3) Large quantity of active-hydrogen-contained compounds — Cause

chain termination of ELASTRON and make it inactive.

2. Color change of reactive dyestuff

As low-temperature dissociation types have a reducing effect, they

may change the color of reactive dyestuff. Please use mid/high-tem-

perature dissociation types.

3. Color fastness of disperse dyestuff

Generally, urethane resins are likely to deteriorate color fastness of

disperse dyestuff, color fastness to sublimation in particular. Take

care for mid/dark color dyes.

As ELASTRON is all thermoreactive, heating is indispensable.

RREBEFE (THRHDOES)
COLOR FASTNESS (DISPERSE DYESTUFF)
7]

ERFFEE ER K T g
Fastness Friction Water Sweat Washing

mRNEREODER (FlREZRER)
HEATING SUGGESTIONS (AFTER PRE-DRYING)

HNIBRE {5 S 1% Bt BY =R AR B
Temperature Low-temp. dissociation types High-temp. dissociation types B® ZIbAY
g2 | B |TAFIL Acid Alkali ]
. 3~5% R ULEW Dry Cotton = 25| Cotton
120C . ) !
3-5 min. Reaction does not occur &8 Grades Ester | Cotton | Ester
2~4%5 RInU=EW EﬁfﬁME) 4~5 3~4 4 4 5 4
2-4 min. Reaction does not occur &l
4~5 | 3~4 | 3~4 | 3~4 | 3~4 [3~4 [ 3~4]| 4 5 3 4
2~3% 3~445 H-3-DF 5 4~5 | 2~3 3 3 3 3 3~4 | 4~5 3 4
2-3 min. 3-4 min. 3~4| 4 3 | 3 [3~4[3~4[3~4[3~4| 5 [3~4] 4
3~4 | 4~5 | 3 3 | 3~4 |3~4|3~4|3~4| 5 |3~4]| 4
1~3% 2~39
) o8 min, HERIEIS) Losag | L0846(BE) L O GA D) L 0844 (A1) (Ll
Test method (Method B) (Method A-1) (Method A-1) (24 h?s)
30 ~29 1~25
30 sec.-2 min. 1-2 min. RUIRTIVYv— I RERER

ISRAOVED19%17E GRS 150TX 1)
Test pieces: Dyed polyester jersey
1% ELASTRON applied (as active content) (Heating: 150°C X 1 min.)

B 5ELASTRON etasTroNG [
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PLASTIC FILM SURFACE MODIFICATION WITH ELASTRON
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1. BiEEk
FPIAFVIRAICBEOFVNOLI VEIEZEETI2IET.
TIRFYITAIVAICEEBLRBD S LBUBNIEET S
TIAR—DRIBHFTEFT,

2. (REM
SEEOISANOY (B:H-15) ZIEBF B ET B DERIEDR
HEFTEET,
<p0If>
RSO LUS VEIBTISAMOVICKD TS AF VI T4 IVLADERE
HENTOBIERICENLET
1) A—=F«VJRE  TE075% Wet50um (Dry5um) d—h
2) TEE PET:weeeve 150C X149
PE.PP--+--- 80 ~ 100CX1~5%

ELASTRON has the following effects in plastic film modification

applications.

1. Giving adhesiveness (primer effect): Highly polar urethane resins
make the surface of plastic films adherable to various top layers.

2. Giving protectiveness: Highly hard grades of ELASTRON (e.g.
H-15) give scratch resistance to the base films
<Plastic film surface modification example>
Wet 50 pm (dry 5 um)
2) Treatment temperature: (PET) 150°C x 1 min.
(PE, PP) 80-100°C x 1-5 min.

1) Coating thickness:

3. TR AESET IV LNDEBM  APPLICATION FORMULATIONS AND ADHESIVENESS TO VARIOUS FILMS

No.1 No.2 No.3

ISAOY E-37
ELASTRON E-37

40 - -

IS>Zh~OY H-15
ELASTRON H-15

ISX~OY F-29
ELASTRON F-29

10 T D #H B

(B8R %%)
1% NaHCO3

Composition (parts)

ELASTRON CAT-21

I>X~OY CAT-21

7K
Water

60 50 23

HITaDpH
pH of formulation

5.5~6.5

T4 L DELE 1 T 5032 SR

Base film Corona discharge

Heating

ERIAILNDEEML
Adhesiveness*

MRV B LURELDER

HANDLING & STORAGE INSTRUCTIONS
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1. TSZAMOVER
N ARBERRE., FCFEERS CEAICR D5 G, fEARIC
T HHFATDSDS (BT —IV—h) ZREGDI R SLE SN
ARSBERBREZRSFLTIZE L,

2)ISZAROVIYU—RF YRD  TLFRADRBEDREE R
BRUVTEIE STV REICHBLILEEFGRPH(C
AFATELEVWRLTLZEWV A— BICASIE B 225
(SRR TI57 B ERRL ERDFETZERIF TS,

3)ISAMOY BAP.F-29.W-11Pld NKEETT hSIBEGE D
T CIEBICEDVERWIEWBS LOREET>TL AL,

4)BRNETT DT REDITE S8 T, B Z=ZEALS~35C. iF
FLLFT10~30COREHEDENTRELTLIZE L,

2. TSAMOY CAT-21
ISAMOVOESHETISAMOY CAT-21(F. EBHICRITF)L
BRILEYZSELRVERBERLEYOI Y TT . BHELH
LIeSRBRVEBATRELTZE L,

1. ELASTRON series
1) Read the SDS (Safety Data Sheet) issued by DKS carefully before
use, and strictly follow the written instructions.

2) Wear protective mask, gloves and goggles when handling the
products. In case of skin contact, wash thoroughly with water and
soap. In case of eye contact, wash with fresh running water for at
least 15 minutes and consult the physician.

3) Grades of ELASTRON series marked with “*” in "PACKAGING"
section need to be kept away from fire and thorough ventilation is
required.

4) As ELASTRON series are thermoreactive, please avoid long-term
storage. Store in an airtight container in an indoor place kept
between 5-35°C, preferably 10-30°C.

2. ELASTRON CAT-21
ELASTRON CAT-21, the polymerization catalyst for ELASTRON, is
an emulsion of organotin compound that contains no tributyltin
compound. Store in an indoor place away from direct sunlight.

AL o 100 100 100
RUIZFI 150CX1%
Polyester = 150°C x 1 min.
¢ Q07 MELE 100 100 100
Discharged
RUTFLY IO+ MEBLE 80°CX14%)

Polyethylene Discharged 80°C x 1 min. 100 100 100
RUZFOEDL > (GEfE) J0FWENE 80Cx35 0 0 100
Polypropylene (stretched) Discharged 80°C x 3 min.

I EAMAL O © AN
Surface tackiness (finger touching) Almost none None Slightly tacky

S 1 BEN  BRETON\YT—TREER  EREEB(00ED)

* Adhesiveness: Cellophane tape peel test; the number of remaining pieces out of 100
%2 REYVY ; BEHE OYvIRRL.OFEAERL. ATVIHY)

B  7cLASTRON etasTron g [
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SAFETY DATA
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1. Skin hazard test
ELASTRON series are tested and proved safe for skin by Japanese
Society for Cutaneous Health (JSCH).

1. FEEEER
ISAMOVHEOKEERSEICOVWC(E BAREERERHERED
HRCT REENEERSNTVERT FERIELT).

e RREEERIRDYIE
Grades Results
ISA OV E-37 2t
ELASTRON E-37 Quasi-negative
ISR O~ BAP il
ELASTRON BAP Quasi-negative
ISR OYVF-29 AR

ELASTRON F-29 Quasi-negative

ISA~OY W-11P A2
ELASTRON W-11P Quasi-negative

2. SR
BRIFICOVT.OECDIEZ Y E S HHBRIES (1987) [CHEHL.
NORCHITemMROSMHER REFER) Z1T o7,

2. Acute oral toxicity test
Acute oral toxicity tests (limit tests) were carried out with mice.
(OECD guideline for toxicity tests of chemicals; 1987)

Result

2,000mg/kghl
2,000mg/kg <

IS5 OV BAP(¥125)
ELASTRON BAP (dry)

B 9cLASTRON
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PACKAGING
IS5A MOV E-37 EA 18kg &8
ELASTRON E-37 Can 18 kg net
I>X 0O H-3-DF EA 18kg &
ELASTRON H-3-DF Can 18 kg net
I>X kO H-15 EA 18kg &
ELASTRON H-15 Can 18 kg net
I>X kO BAP EA 17kg 58
ELASTRON BAP* Can 17 kg net
I>ZXhk~OYF-29 EA 17kg 58
ELASTRON F-29* Can 17 kg net
IS MO W-11P HEA 17kg 58
ELASTRON W-11P* Can 17 kg net
IS5 ~OY CAT-21 EA 18kg 58
ELASTRON CAT-21 Can 18 kg net
23

HSHEELY

NOTES

1. COBERIEHL VST —I(F St ORBRHBRERCE D
BHOTIN  REORGEABRERILEIT DD TIEHITE Ao
BRI TOEAICHO>TIFERICERRG ERBESLTINS
DERHETTORZE CHRIES L,

2. BRABF FHULLWARBECKI WESNBZIENHUET,

1. The contents given in this brochure are based on DKS's experimental

data carefully obtained in DKS's laboratories, however, they do not

guarantee actual usage results.

2. The data are subject to revision from time to time.

ELASTRON 10 -
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