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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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Non-reactive type (High M.W.) A—=IN=TLyIZAPEI—X*
SUPERFLEX E series *

b EA
AV |
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Reactive type (Mid M.W.)
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ELASTRON BN series *
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Reactive type (Low M.W.)

B EEY Self emulsion

s&HIZL(EEY Forced emulsion

38FL{EE Forced emulsion
B A B Self emulsion

JK 38 #& Y Water-soluble type

38FL{EEY Forced emulsion
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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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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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and forms urethane bonding

Hydroxyl group Reactivated isocyanate group Urethane bond
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. 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.

HOH
== ~
2 ~NH2 + ~NCO —> - lllgll\l - ’ ,%iéggg%%@%t 3. RFEEMRERDAIAL 3. Forming resilient-elastic film
= m P - oL Reacts with amino group (NHy) NISANOVIEBECEET D ET FEMIME(CEN T LDRRR 1) Self-crosslinks and forms a resilient-elastic rubber-like film.
Aniir;/group Reaﬁvat/gdjis/oﬁ:yjnat'; group Urea) b%gn?j and forms urea bonding Piﬂﬁ%ﬁ?lﬁb%@;o 2) The film has a 3-D network structure and excellent water- and
2) FERRZ AR (& =R TTHERAE G D=8, MK - T ARIE CBN TLE T, solvent-resistance.
HO no€o 3) R EERMEICEBNTHE KE TSI AFvIRRICBHERTEET, 3) The film is highly transparent, applicable to optical plastics.
I 1 é 0 OLSEEERILT o _
3 ~N-CO~+~NCO ——> ~ NCNCO ~ FOTr7R—MNE&ERR TS 4. %EZL\T‘Jj’& » 4. No gumming-up . |
LSS ST B PO A Reacts with urethane bond SEETCEARALTCE. BEAEHLT VI ERILEL Ao Virtually no gumming-up occurs, even at high concentrations.
ha [~ ~ o

i i and forms allophanate bonding
Urethane bond Reactivated isocyanate group  Allophanate bond
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GRADES & PROPERTIES
O
TRIR—HR45ME  Product properties T4 IbL—HE4FHE Cured fim properties
=18 TIEZLS) FhEE A7 ’ = RE 100%_ | KEME | FREE | @ik =HE B
- . o | mhas | A4V | a—rms | FEE g ohge N L E DAt %) © "
rades A Involatile | 25C*T lonicity | Isocyanate Dissociation - (19 aq.) pH O/mm?) 0 (N/mm?) | Swelling in | Swellingin | Heat Features Applications
ppearance delh :
matter Viscosity type temperature adjustment St S 100% mod. water solvent resistance
IBEeRE T_FY BEX R RE PIEEDES. AR, ZEt T+ )V LDRENIEE]
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
UIRTILR NEEIER) P BEE law VAR, B 1% A0 #EoiEeE 0 T
MUTATLR | 3 DF HRBBRRE l70~200] 500> | T2 £ | ER ) sus| = 9.5 40 — 55 30 235 | BRI EE DAL SN
Polyester Transparent yellowish liquid Anionic | Non-yellowing Low Necessary Hard, adhesive Interlinings, enhancing wet-strength of paper
KEEBRERE g HEELT KR 3 BORER. ZEt T4 )V LDOREUIEE]
H-15 Transparent yellowish liquid 27.0~29.0 500> Anionic | Non-yellowing Low 25~4.5 Necessary 19.0 8 T 55 20 T Hard, adhesive Film surface treatment
. F BRI #13.000 | 7=4~ BEL {lEwsi| = FEMY DB S FEBHEINLT
#3 ~ o, ~
Bl Semitransparent liquid A5 2b ca.3,000 | Anionic |Non-yellowing Low Shes Necessary [ € [ e 1210 208 Woolen textile shrinkproofing Shrinkproofing of woolen/wool-blend products
RUIT=FILR =SLEp FoAY | BEE &8 BRFIBE . BIUDHR 4l TR ORFRA VT
F-29 LR 155~175 500> | .~ - SECT IR 1.3 190 0.9 70 120 204 | FHERISILBUDKR S e MEH DRI ‘
Polyether Semitransparent liquid Anionic | Non-yellowing Low Necessary Soft and resilient, crease-resistant Giving resiliency to paper and woven/non-woven textile
35 0E; FoAY | \BmET {38 it D 35 B IRIK B A - N DM A RKEBERFER GV IIT
W-11P it . 25.0~27.0 500> . = : - 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

(B IZAOYVORERIEHEF WAEIHATT . U BB ZROICBE(ICEEHE TBHE VGO ELIZE L,
#*1 HKIETY,

%2 ([FEABICPHAERZE T 20 D(F. BRI NI ARBRET MR pHZPHRICHEE T ZMENHIED .
%3 ISAMOY BAP(F. The Woolmark CompanyDRs#Eil LAKRR T,

1)U LERSRG pHIEEE, TS A OV CAT-21 1= A% 2BR) =528 (S0CTX5HH) =>#LIE (160°CX1045)

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)
K HEE R T L% BRKIC2405/2 /AR DEEIBIIER (%)

Swelling in water Area increase of film soaked in water at room temp. for 24 hrs. (%)

TV AZ BBBITIL/ MLIY (1 1) REBEIC24ERER DEEENNER (%)
Area increase of film soaked in solvent blend of ethyl acetate/toluene (1/1) for 24 hrs. (%)

BHIEEER
Swelling in solvent

[0k T4V LDREBRDTIC LD BT P TONHERIEREE (C)

*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.

Heat resistance Decomposition-starting temperature in the air by differential thermal analysis (°C).
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USAGE INSTRUCTIONS
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1 ISAMOVOERAZE  USAGE INSTRUCTIONS
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EBET BIIC. BERBEOHA. BLOESRBE IS MOV D
S BICIE DB DOPHEREREL T 2T,

1. AR OHA
SHOMETISAMIY CAT-21Z0 9 HAL TS,
(ISZOYV CAT-21EHE)
ERMRME 1 2~3% % TSAMOV (BD)
SEMEEAL 1 5~10% & TSAMOY (BX)

2. IITHRDpHRE
BRI SAMOVICOVTIE IITRDPHZES. 5~6. 53
LTLrEEL.
PHIBEE(CIFERBEAFR T NI LD RE CHL. ZDOERELTIE,
0.2~0.3% NI SAOY (BEE)TY,
=R BANICPHREIIRETT,

3. BB DRENE
ISAMOVIRIRTARBIEBZD T AT EBIEDNETT

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

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
As ELASTRON is all thermoreactive, heating is indispensable.

BALIERE (KR AR R BY

Temperature Low-temp. dissociation types

120C

3~5%9

1= m it B
High-temp. dissociation types

LWL

3-5 min. Reaction does not occur
2~45> UL
2-4 min. Reaction does not occur
2~3% 3~4%5
2-3 min. 3-4 min.
1~3% 2~39
1-3 min. 2-3 min.

30 ~29 1~2%

30 sec.-2 min. 1-2 min.

B 5cLASTRON

2 EALEDEE PRECAUTIONS FOR USE
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1. B@yeE

NHAFA M eEYHBART
ERBEANISAMNOYRI P A VHETIDT. AFFVME
tEYIHBART T,
(SEERILISAMOVIF AT S VL EYOHBIETEETT)

2) 7 ZVEFRAY
ISAPOVHRREICROICY ERERT D ERUET,

3) LBOEMKRSHELLEYHATT
RNBEIEUTHRERA T D ERIE T,

2. RINEEINDEZEER
EEEME T S AN VFETHEEEBLTVSIEH. RIGEHEE R
TERTENBIFITDT RIGERPLREY DI TIFEIFT
<IZEW,
(BHEEEHBTSIMOVICIFETHIFEVND T, KGR
[CRDABYDINIATEETT.)

3. THARBLAEBYOREBREEDET
—RRICRUDL I VR DERBHC R DR EYDREBREE,
BICBTEERFEARTIE2H. dE~REREYD
MITIEDOVTEFTRCTERLLLZT L,

RREBEFE (THRHDES)
COLOR FASTNESS (DISPERSE DYESTUFF)

EREEF B X T P
Fastness Friction Water Sweat Washing

B |7
Dry
i Grades

R (R0E)
Blank

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.

I G|V

Cotton | Ester | Cotton

EA

H-3-DF 5 4~5 | 2~3
-

w| W

4~5 3~4 4 4
5|3~4|3~4|3~4|3~4[3~4|3~4]| 4 5 3 4
3 3 3 3 3~44~5] 3 4
4 4 3 3 |3~4[3~4[3~4[3~4] 5 [3~4]| 4
3

3~4 | 3~4 | 3~4 | 3~4 | 5 |3~4 | 4

HE&AEIS) L 0846 (B%)
L 0849
Test method (Method B)

5%) L 0842
L 0844 (A1) £ 0942

(24 hrs)

L 0848 (A-1%)
(Method A-1) (Method A-1)

RUIRFIIv—IReEmER
ISAOVHED 1%78 GRMLERA150TX19)

Test pieces: Dyed polyester jersey

1% ELASTRON applied (as active content) (Heating: 150°C X 1 min.)

etasTroNG [
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PLASTIC FILM SURFACE MODIFICATION WITH ELASTRON

O

ISAPOVICEBZEESSAF VI T LADHBEMNLTEL T RD

DRABIFSNET,

1. BiEEN
FPIAFVIRAIC.BEOBVNOLI VEIEZETIDIET.
TIRFYITAIVAICEEBLRBD S EBUBHEE TS
TIAR—DRIBFTEFT,

2. (REM
BEEOISZMOY (B:H-15) ZUUET BT ETAZDEBHIEZIR
HERFCEF T,
<pTH>
R OLS VEIETSAMOVIC KD TS SRAF VI T4 )L LADKRE
WENTOBIERITHBNLET
1) d—F«VIJBE  TalA& Wet50um (Dry5um) d—hk
2) NITEE PET:-weeee- 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. NTRAS ESET IV LNDIEEM  APPLICATION FORMULATIONS AND ADHESIVENESS TO VARIOUS FILMS

No.1 No.2 No.3

IS>A~OY E-37
ELASTRON E-37

40 - -

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

ISX~OY F-29
ELASTRON F-29

10 T D #H B

(BB %%)
1% NaHCO3

Composition (parts)

ELASTRON CAT-21

I>A~OY CAT-21

7K
Water

60 50 23

HITaDmpH
pH of formulation

5.5~6.5

T4 LDIESE 1 T 022 SR

Base film Corona discharge

Heating

ERIAILNDEEML
Adhesiveness*

MRV BLURELDER

HANDLING & STORAGE INSTRUCTIONS

O

1. TSROV
NARGERRE., FcFEERS T RAICIR S5 G, fEARIC
I HHFITDSDS (BT —IV—h) ZREGDIR SLE SN
ARBRBREZBTULTIZE L,

2)ISZAROVIYU—RF YRD  TLFR ADRBEDREE R
BRUTERIE>TLIEEW REICAHBLIEEE[E RPN
AFATELEVRLTLIZEV A— BICASIB B 225
[CRKT157 B ESRRL ERDFETZERIF TS,

3)ISAOY BAP.F-29.W-11Pld  NREETIT hSBETE D
T CIEBICEDVERWIEWBS LOREET>TLEE L,

L) BRINETT DT REDITE S8 T, B ZZAL5~35C. o7
FULF10~30COREHEDENTRELTLIZE L,

2. ISAkOY CAT-21
ISZAMOVOESHIETISAMOY CAT-21(F EBHICRITFIL
BRILEYZSELRVERBERLEYOI Y TT . BHENH
HIESRBRVEBATRELTLEE 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
WUIRAFIL 150CxX19
Polyestei = 150°C x 1 min.
Y IO MEnE 100 100 100
Discharged
RULFLY IO WEME | 80TX1%H
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.
e A O © A
Surface tackiness (finger touching) Almost none None Slightly tacky

STl o1 BEN BRETO/N\YT-TRBER EREEHO00ED)

* Adhesiveness: Cellophane tape peel test; the number of remaining pieces out of 100
%2 REIVD  MIEHIE OIvIRBRL.ORFREAERL. ATYIHH)

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. RiSEEHER
ISAMOVEOKRBEECOVLWTEF HEAEXRERERBED
AT REMEPERINTVET (FERMELT).

(e RREEERIRDYIE
Grades Results
ISR OYVE-37 A2
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. RS HEER
BRIFICOVT.OECDIE Y ESHHBRIEE (1987) [CHEHL.
NORCHITmMROSMHHER REFR) 21T 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 <

ISXZ OV BAP(#12R)
ELASTRON BAP (dry)

B 9cLASTRON
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PACKAGING
IS>A MOV E-37 EA 18kg &
ELASTRON E-37 Can 18 kg net
I>X 0O H-3-DF EA 18kg &
ELASTRON H-3-DF Can 18 kg net
ISZXA OV H-15 EA 18kg &
ELASTRON H-15 Can 18 kg net
IS>X ~OY BAP EA 17kg 58
ELASTRON BAP* Can 17 kg net
ISXA~OYVF-29 EA 17kg 58
ELASTRON F-29* Can 17 kg net
ISZXA~OY W-11P EA 17kg 58
ELASTRON W-11P* Can 17 kg net
IS5 OV CAT-21 EA 18kg 58
ELASTRON CAT-21 Can 18 kg net
23

HREL

NOTES

1. COBERIEHL VBT —I (I St OREBRHBRERCE DL
HOTIN  REORGEABRERILEIT DD TIEHITE Ao
BRI TOEAICHO>TIEERICERRG ERAESRTINS
DERHETTORE CHRIEE W,

2. BBABRF FULLWHRBECKI 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 -



