Polyester ~Cotton ZEXIE H

B bt e odoodedobofofeiofofod ok ob ook

2k ot o She S o ot o o S e

IR BIE I8

poly-2, 3-dibromopropyl acrylate (PDBPA)S| &

1. M =

o] = CONSUMER PRODUCT SAFETY Co-
mmission (CPSC) & 6714 AE 52 ulgd]
ot AAG nEFH L HEAT olAE B
o= o 79 night-gowns & 19761 99 19 4
Z+E59} Robes and Houseccats & 197711 99 19
AREs} dAEe] A% 1978d 99 19 94FA
o} of glolo] £o] 2 1979% 99 1%, AAAEH
G5 shirts £ 198012 94 19, 23 o
AEst FAEe] whAE 19819 94 19UelH,

°] 672 FF5 FaA b wel AHEHE
712 polyester/cotton £33 Eo] k. ©] polyes-

ter/cotton &332 £-9] ule A 24 & polyester 7}
F540 AYgle BA = resin & AMEE] v
PN 5 resin A7 9
& FeAdo] Zedn, s ARAESE 7A
7v34 e & o Acrylic homopolymer 1} Copol-
ymer & #7485 WAAIAG AAAE 2o
A FAe gho] Ap&3tri. £8l7F Acrylic resin
#A o] halogens & EHA 77l wdastE 4
4 g} 37 o] % Bromine # lodine ¥ 7}3 & #
#Z eldt}, Monomer 7} Aromatic bromine
structure & 7FA 3. ¢l o] st W& g3st
Z 0 1Y} polymerization 3}7| 7} ¥ 53 714 FA
2 AdAd"AAE oA = AAE 0
Et}, 2-3-dibromopropyl acrylate &= emulsion
polymerization & ¥ <+ 3l
7FEel & 82 T ok

A AAe 7 13 g

o} latex &= A%

o] PDBPA 2] 27}
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= 1. Characterization of DBPA Emulsion Polymer®.

9% solids 40
Viscosity 50cps
Tg (By DSC) —10°C
Avg particl size 0.13u
9% Br (theorstical) 21

ASNGD BTG A F 3

ZFey A1d A5L 1977d 74

1Dur-O-Cryl® BL-1 from C.S. Tanner.
2. A g g

3] FAA e ol AR e 18X
50/50 polyester/cotton 4.10 oz/yd?o]}, <G
3 A5 mWEE Vat & disperse dyves & Ak
L5t blue gt A& WEbA dtarh. EE
Age AAAe Pad-Dry-Cure & AME-3FHE T

4 7} thZ Z£E9 phosphonium system & %
7}A F5-9] resins & T3l &  emulsion
of Bsle] eyl = A Fireaway 3(Val-
chem Div, United merchants & Manufactures)
2 THPS-70 [Tetrakis (hydroxy methyl) (ph-
osphonium Sulfate) (Hooker chemical Co)J2
PDBPA latex 9} & 4lo]X ¥& IA =2 Zo] =
AZAste] BXA &z fireaway 2 (Valchem Div,
United Merchants & manufactures)2} Pyroset
TKO (American Cyanamid Co)+ PDBPA latex
9} 41d 4= 3lQlvh. Photochemical Test Date &
AATCC EE9H & A8ssls F4ol 9%
Colorfastness &= AATCC Test Method 16E-1964
& g
cooled Xencn-Arc lamp, Continuous light) 7+
# 4 3%}= white sample’t &A43gxz ASTM
Test Method 5100-% AF&-3}5irh, =2 i ozone
s+ 71 Fe) Z 243lEe 23 Colorfastness &

(Colorfastness to light: water-
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i 2. Print Trial Formulations

Percent of Total Weight of Agents Added

Trial 1 Trial 2 Trial 3
Water 29. 25 21.55 13. 86
Ethoxylated Octaphenols 0.69 0.69 0. 69
Hydroxyethy! Celluloseb 30.79 30.79 30.79
PDBPA« 23.10 30.79 38.49
Glyoxal Resind 7.70 7.70 7.70
Ethoxylated Wetting Agent® 0.62 0.62 0.62
Tnmethylol melaminef 0.92 0.92 0.92
Zinc Nitrate 1.23 1.23 1.23
Acetic Acid 0.15 0.15 0.15
Pigment Orange Sample As 5.39 5.39 5.39
Pigment Purple. Sample B 5.39 5.39 5. 39

“Trycol OP-407 (Trylon Chemical)
bNatrosol HHR (2.5% clear) (Hercules)
¢Dur-O-Cryl BL-1 (Chas S. Tanner Co)
dPermatresh LF (Sun Chemical Corp)
eMCC-200 (Monsantol).

192 209 Acramin Yellow 2GN/(C1 Pigm Yellow 14, Verona)-+2.799% Acramin Rec BRN (Verona)

sTMM (Monsanto)
b8 05 Acramin Navy RN-+209% Acramin Red BRN

AATCC Test method 109-1963 (Colorfastness
to ozone in the atmosphere under low humidi-
tes) ¥ AATCC Test Method 23-1962 (colorfast-
ness to burnt gas Fumes)& 27t AR5}l o}
Print Trial formulations = % 29} 7t}

o] 4+g 7}A s printing & & tH2 Curing
£ ¥}x Washing & &vf, =3 AATCC Test
Method 61-1969 MMA (Colorfastness to Washing
Domestic and Laundering Commercial: Acclera-
ted) and AATCC Test Method 8-1969 (Colorf-
astness to crocking: AATCC crocking Method)
& A4 Argsel AU,

Phosphonium Salt Flame Retardants 29|
2E

polyester/cotton &4 A EL THPLC, Urea
2} polyvinyl bromide (PVBR) emulsion solution
-2 Pad-Dry-Curing 3t W 2548 €& <+ 3
t}. | &E5o] ¥ & 50/50 polyester/cotton &
AR Zof| 26~30 % THPC-Urea (1 :1 mole ra-
tio of THPC:Urea), 4.0 % disodium Hydrogen
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Phosphate 9} 6.4 9% PVB emulsion solution &
50 % NaoH solution & A}Fg-3te] pHe oz =
EoA A&
85°Colx 90% o 160°Ce]A] curing Tk,
ojghzrE A= & 3 AEEL U7 FFdle] A
2 Breaking strength = A2 Hs3sl7t gz
Tearing strength &= ¢F 45 % B x7} 7h4= o},
50 Ajg+3o] = U.S.A. Department of Com-
merce (DOC) FF3-71 Flme Test & YA L &
ek, z2fut curing 3t EF =@ EE A
ol Fx AR & FAA Hx o] k3
& Hypochlorite Bleaching & 29t A|A g 4
o o] =g FE oJfE PVBRE ¥
WAstE Aoz do F v kFI Vinyl
Bromide ¢+ Vinyl Chloride ¢] Copolymer & 4}
Sebm @3 94 Ao,

P(VBR/VCL) Copolymere] o144 Vinyl
Bromide 7} Vinyl Chloride ¥ v} @¥7} %}, Pol-
yvinyl Bromide ¢} Polyvinyl Chloride Blend £
Apg3lol = PVB gt o AMEStE A Brhe A

o]®] Drying Temperature =

2
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Polymer (Korea) Vol.1,No.5, July 1977



E 3. Properties of P/C Fabrics Finished with Pad Bath Formulational 1 (Phosphonlum Condensate and PDBPA)*

Property Posiin Benim Tl
Wet Pick-up (%) 113 69 71
Tensile (Warp) (Ib) 100 175 1.9
Tear (Warp) (Ib) 3 4.6 5.5
Wrinkle Recovery Angle (W+F) 223 — —
Char Length (in)
Initial Warp 3.3 0.8 1.3
Fill 5.6 0.7 0.4
50HL Warpb 2.6 0.8 0.9
Fill 3.1 0.8 1.1
Aftertiame (sec)
Initia Warp 18 0 0
Fill 19 0 0
50HL Warph 16 0 0
Fill 18 0 0

“Formulation]l phosphonium condensate (Fireaway 2) 300g TMM (Valmel 40) 100g/l urea 100g/1 Amine hydroc-
hloride (Valcat AHO), 20g/! PDBPA (Dur-O-Cryl BL-1), 350g/l Wetting agent (Valpet 4016) 10g/!
3Ater 50 home launperngs.

& 4. Properties of P/C Fabrics Finished with Pad Bath Formulation I (Phosphonlum Condensate and PDBPA)»

poney e o o
Wet Pick-up(%) 114 69 70
Tensile (Warp) 99 214 219
Tearp (Warp) 3.7 9.5 7.9
Wrinkie Recovery Angle (W--F) 267 — —
Char Length (in)
Initial Warp 3.5 1.0 1.2
Fill 5.7 1.3 2.4
50HL, Warph BEL 1.4 1.9
Fili BEL 1.0 1.3
Attertlame (sec)
Initial Warp 25 1.0 1.0
Fill 7 0 12
50HL, Warph BEL 4 1
Fill BEL 4 0

aFormulation 1l: phosphonium condensate (Fireaway 2), 300g/l/, TMM (Valmel 40), 100g//; amine hydrochloride
(Valeat AHO) 20g/l; Wetting agent (Valdet 4016), 10g//; PDBPA (Dur-O-Cryl BL-1), 350g/!
dAfter 50 home launderings.

Ao B3yt H o P(VBR/VCL) & AH2E = varn & AR-&3}o] 1 E« = 22 DOCFF 3-71 Test
3ok g5 oAtk o] 4w} o] THPC-Urea 5 uEeht 284 @ AEL BE5IA g
9} PVB, P(VBR/VCL) && PVBR-PVCL Bl ASE @ Wﬂr e AR S 2o
end & AFEstE w2 F7E A EFol v softer e trlmethylol melamine ©] 1} trimethylolgl-

5
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yeourea & 7r3idre] FE = & vl B o4 ¥ cottton 65/35 7.5 oz/yd2o] ©}.

GAF AEe] FAszz A F2 ZAE o] F Aubg Abgshd A Fol w2 LdAE
S U 2 3% 4= hosphomum Condc- HANY = Az o] wwsA Hn o] &
nsates & trimeth 101. melamine & A48+ was- AAB7] 8 A G softness = o}F 7kA] Qo
hing el 743k v A 2] Aulzl dleg 2o Eg v 7}#A £2- R 0| reactive silicone softeness ©]
4 JA¢ A% Popling o] 47458 Ank oA Agetelt ol 5518 Wojmal ok
717t E 712 washing o} 73}7) $130e] urea Decabromodiphenylene Oxide 2}2| 28
£ golF& # ol E a3k, Denim & polyester/ polyester/cotton &2 E-ol nle 578 Fi=
cotton 50/50 10o0z/yd?o]l = Twill 2 polyester/ 2 42 F/B P44 (an agueous dispersion of
E 5. Physical Properies of 50/50 Blend Treated with F/R P44 and P(DBPA).
Add-on 0 21.8 1)
Tensile strength (lbs) TIOX6T 68X 57
Tensile strength (ibs) 7.3X6.4 7.2X5.6
Wrinkle recovery (W-F) 282
 Char length (in) initial BEL 2.4 2.5
50 Launderiags BEL 6.6 REL
Bromine initial 8.7 6.5

6.4 4.7

50 Launderings

(1) Mill Run

E 6. Pad Bath for F/R P-44® and P(DBPA).

% by wt
Decabromobiphenylens ozide/antimony oxide (1) 34.8
P{DBPA) (2) 11.5
Emulsifier (3) 0.7
Glyoxal Rasin (4) 8.0
Catzalyst for Glyoxal Resin (5) 1.3
Reactive Silicome Softener (6) 4.6
Crosslinker for Softener (7) 0.5
Catalyst for Scftener (8) 0.5
Trimethylol Melamine (9) 0.5
Glacid Acetic Acid 0.5
Water 37.3

(1) F/P P-44% White Chemical Company

(2) Dur-O-Cryl® BL-1, Chas. S. Tannsr, Division of Ciba-Geigy.
(3) Trycol® OP-107, Emery Industries.

(4) Permafresk® LF, Sun Chemical Company.

(5) Zn (NOs)s, Catalyst X-4, Sun Chemical Company.

(6) DC 1111 Emulsion®, Dow Corning Corporation.

(7) DC T4-0149® Dow Corning Corporation.

(8) DC 182A%, Dow Corning Corporation.

(9) MCC-200, ifonsanto Chemical Company.
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45 wt 9% decabromobiphenylene oxide 2} 22.5 wt
9% antimony trioxide)®} PDBPA & A} &3}&= 1k
=3 o]r,]. o] aLtﬂ L uLo:l g_,,,}l—

Z 0

Z o1} washing

= "R R ¢z uld 375 £ o1} mechanical
agitation & A}£3}= home laundry condition

of kgt o] & AAelt} = o] 8 F/R P44

o] ek A2 AL k9] trimethylol melamine 7} Bromine & home laundry condmon ol A &
(TMM) & 714 6}-0% o] washing o] 74 3} olu 2] &= A o] = PCBPA = Bromine 2 &
of Fr}, o] Adh& =3 glyoxal resin 3 &3 v gl R gt} o] gfzte] Azkel: A& PDB.
& F 9lormz EAd flame-resistance £+ dur- PA7F 283lx 9 oxc} o B ok Bro-
able press 35 d& 4 gt FEL HcoF mine 2 home laundry condition o] A] ¢} o]
A 3F7] 43t reactive silicone softeness = 7+ = Aot} o] AAL BAEY] $3e] Cros-
o] ALRE 4 St slinking & Z7}4]7]¥+ Bromine 2 $lo]H &
E 59 6-& 75 foot tenter frame o A 230°F = oke Aoy FES waslA slnz ZakEk
oA Dry = B10°F oA 3E%5<t loopFeiz Aol vk, FE AL gL ¥ waAE
curing & ¥ s oap washing 3} polyester/cotton RANAR A ELE GF3A uER gox
9429 425 padding formula & EAT  we 39 wAAE LRAA TAL 42T =
Rl A tentso] ARE3E FE2 home laundry
o] ol et W AAx HIA oz 7 condition & @& ol Q= AAZ AAE H
3 7. Test Date atter Fabrics Were Exposed to Xenon Arc, Oxone or Oxides of Nitrogen
Strength Qzone N Oxides
Color or Dye? Lichitnese Shade _ Lese(%)" 4 2 4
Finish Ne.  Shade Cotton Polyester ~ 20hr 40hr Change 20hr 40hr cycles cycles cycles cycles.
THPS ] White — —_ 4 3-4 2-3 1.03 0.00 4° 4° 3° 3°
PDBPA [ Brown 5.5%V 1.5%D 4 34 2 3-4 3-4 34 4
M Navy 5%V 1.8%D 4-5 4 34 4 4 4 4
¥ Li Blue 0.5%V 0.07%D 3-4 3 34 4 4 4 4
vV Red 2.3%V 4.02% D 2 1-2 3 4 4 3 34
W Datk Green 5.1%V L.5%D 3 23 4 4 4 4 34
18 Dark Red 0.3%ACAD 0.8%D 2-3 2 34 4 4 34 3
W Turquoise 0.2% R 0.49% D 2 1-2 2 4-5 4-5 < 4.
& Dark Brown 7.1%S 3.4%D 3 2-3 2 4-5 4-5 i 4
¥ Navy 8.9% S 3.7% 3 2-3  1-2 4-5 4-5 3 2-3
POBPA 1 whiw — — 4 3-4 34 4.08 1.02 4°  3-4° 3P 3¢
I Brown 9.5%V 1.5%D 3-4 3 3 4 4 3~ 3-4
B XNavy 9.5%V 1.8% D 4-5 4 34 4 3-4 4 34
I/ Lt. Blue 0.5%V 0.07% D 3-4 3 34 4 34 4 34
v Rad 2.3%V 4.02%D 3-4 3 34 4-5 4-5 3 3
V1 Dark Green 1%V 1.5%D 3 3 4-5 4-5 4-5 3-4 4
Wi Dark Red %ACAD 0.8%D 3 2-3 4 4-5 4 t 34
1E  Turquolse 0.2% R 0.4%D 2 3 2-3 2 2 1-2
K Dark Brown 7.1% S 3.4%D 34 3 3 2-3 2-3 2 1-2
X lNavy 8.9% S 3.7% D 4 3-4 4 4-5 4 34 3
2Dyes V-vat:AC=azic coupler; AD=azoic diazo; R=reactive; S=sultur; D=disperse.
bNo signiticant strength loss exhibited by tabric having and initial strength of S8lb
‘No loss in strength
g2l A13 Als53 1917d 78 221



L7t 9.

Polyester X! 22| Hand Builder Eki | 28

B2 FAAFAE E3) polyester HE-2 2
dibromopropyl phosphate (TRIS)$} = %
21833 DOC FF 3-71 Test S £33 gt
2 4 9}, ==} TRIS 7} polyester Z]%Oﬂ
plasticizer & F-&3lm g W A o J 2L
detA =heeh. 2@ fwA R o} F3HE gl
7} ¢3te] Hand Builder & w4 A 2] &+ 14 5}
o Fojof 31} of 59 Hand Builders 7} &7
= FAEEEA tdA Edolez B adE
ZA "ejmzich, PDBPA & polyester 3] 59|
Hand Builder 2 2}-83}9] & 43 yd g7& 7+

AN A= B

I &

do e 2 o @

A
z
=

PDBPA 7} Mgt x|E0| nfxl= photoche-
mical effects

Bromine & 33tz Q= B2 & 48EAd
4% wjE 34 photofading ¥} phototendering
tha B ARl gAlgith o] &
7] S8t FokA G E S5 bE
4023 A e A9 A
Argstgl ot g A 7HE-& THPS conde-
nsates-PDBPA 3}9 3z t©}2 A& PDBPA Tt A}
S8k ok,

@ ey

e

_ﬁi[ﬂmlo

Wl o= X of &
to o af ok o

3 7& EBA 7ow PDBPA = AH=lgt A%
2 4047k FA S A 204 T FA S
Axch o ZHARF A& A2z vHEht 8l
Amk o] AL A W oA} A EAAI} 7HA
= e A e gk Zolxz Aol AA
Zasdvnes 83 2o 959 AEE 2
B FAAEL FAE Hgozs FHANE
FAEA] okETh

Lightfastness Data & 271 7+ow DBPA o}
%144‘6r?‘“~3‘i:‘?:l}54] oy TH

S Condensates-PDBPA & A}-&-3F 7]— Fo 9y
~] Zz9 A2 & oEE vat dyes, azoic dyes
reactive dyes & -3} 8 52 lightfastness off <
g2 w2 o}, THPS condensates 7} A A4+9] fading
3L vIX & ZAolvh,  ozoned H4AEEC]
o] #Hile] glelA] PDBPA 2 7453 AEE
reactive dye & sulfur dyeeo| =LA fadinge] A

Y|
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PDBPA 7} Tox1c1ty =

s} PDBPA 7} photofading
=i i] 03]'61=° ]x];(]"— ol o

TE —

Ko
=
dEE 243 A9s=24 photofading &

2
-
ok
ﬂ.

Printing Builder 2A{2| o &
polyester/cotton & E2] printing o glo] 4] P
BPA 7} pigment binder 24 A}&3irt= 7/1
washing o °}gh A2 Letdrh, ® 29 =
Trials 7} washing ¢l ¢k} w-& 9ke] pigm-
ent & AT Aol 7 AR Tt I FE
2t} Crocking Test &= Class 3%
7} A5t v. PDBPA £ pigment binder

Agshe e Y B2 AT 2asd
PDBPA 7} Soil Release treatment £ st %I
20 "Xz ¥
Soil Release Treatment & gt

rin rlo

EE Trials

2o PDBPA
2 Toppirg & &+ Soil Release Properties &
zA wWolmzlxm PDBPAulo =z X3 A9
Soil Release properties = o}5-81 X738 &}
A o3& plain EHehE ¥ vt

Toxicology of PDBPA

o] PDBPA & Toxicity Test 2 7& o}7] o=
# 2% ¢xjut monomer ¢l 2-3 dibromopropyl
Acrylate (DBPA)S] Toxicity &= A9 gl A&
2 g8z 9. polymer 9 Toxicity & mono-
mers Bt ¥ H-& o] g Aoz
Az e Fholen

n7] Qg

3. 2okt At
poly-2, 3-dibromopropyl acrylate (PDBPA)+=

stable 3} emulsion © 2 =& 4 913 polyester/
cotton &3H8 Fof W AFHE F= oA &
L9 Ate3te] Btk THPC-Urea-P (VBR/
VCL) & Atg-3t= wd s o= P(VBR/VCL)
WAl PDBPA & A4 % 31z THPS con-
densates, urea ¢} Melamine resin 3} o] ARE-
b Z2g F7+& Fb washing o] A% w4
518 98 4 gk, =3 decabromodiphenyl-
ene oxide & antimony oxide © binder & A&
& gz dgdadE aA FHAALG o7
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o] Melamine resin 3} gloxal resin & © A 7}3}
W F7o]l Fx A At 9l washing o 7
3} 3 Durable press 43¢ 712 F &L d=r},
PDBPA & 100 % polyester 8] 2 &g w32
2] Hand Builder 2 A}-&% & ¢l PDBPA &
curing =% A £ A4& wW3lA7 A et
=38 PDBPA 7} phototendering ]} photofading
S dodlE ArE vt E 4 Yrt

Soil Release treatment ¥ 3 &2 PDBPA &
2L-&-3le] ¢k=Eltt monomer gl 2, 3-dibromopro-
pyl acrylate (DBPA)7l 2L toxicity & 7H#] &
9l #A = PDBPA = effects 7} A vl Holm
s

[=~]
P =

e
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