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Development of PET Flame Retardant Sheets for Industrial Materials
by Control of Manufacturing Process
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Abstract— In order to establish the standard manufacturing condition of PET flame retardantsheets, physicochemical properties
of the samples made by the conventional flame-retardant finishing were systematically investigated, including compatibility. among
tlame retardant agent and finishing auxiliaries, surface property, and wicking property. From this Tesults; the addition:of washing and
renapping process after the shearing process was required for the more effective in producing PET flame-retardant sheet by the
standard finishing. The effect of the modification of the regular flame retardant finishing process was studied by FTIR, TGA, and
flame retardancy test.
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Fig. 1. Manufacturing process of PET FR sheet.

Table 1. Specifications of manufacturing process for frame retardant(FR) sheets

Process Equipment Process condition
Foldin, tit
Unrolling Unrolling machine g Quantity
12 1,320M
Temperatur: Wat Light resistance C
Dyeing RAPID-2 criperatute arer g .l
130Cx40° 6400 LPS9900 3% D/CLR
) Temp./SPD Width Density Qil RPM
Presetting TENTER :
Process 180°25M/min 68" 62 P-92 4% 1100
Counts
Nappin, English
pping 2 a1
Counts
Shearing Shearing 01
FR Temp./SPD Width Densit Oil RPM
o TENTER p/ Y
finishing 180°20M/min 56" 62 FR 340 30% 1100
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Table 2. Characteristics of PET sheets

Sample Process Weight (g/crf) Thickness (mm) (“I])x eéu/%;tg/m) Pore size (mm)
PS Control 1.77 0.51 62 x 70 1282
PSD Dyeing 1.90 0.44 86 x 104 118.7
PSN Napping 2.73 1.60 112 x 114 81.7

a) v ! a

"

Fig. 2. Chemscope images of (a) front and (b) back of PSD and (¢) front and (d) back of PSN.
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Fig. 3. Delta BS profiles of emulsions with dyeing solution(DS) and frame retardant agent(FRA) at various

temperature.
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(b) NA : FRA : water 1:2
Fig. 5. Delta BS profiles for mixture solutions of napping agent(NA), FRA, and water.
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Fig. 6. Variation of the phase thickness for each delta
BS profile at creaming layer of emulsions with NA and
FRA.
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Fig. 7. Change in manufacturing process of PET FR sheet.
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Table 5. Composition of the FRs

Composition Organic FP;osphorus Nitrogen-Containing FR Surfactants
Water
FRs TCP TPP GDP APM AHP Nonion Anion
FRO - - - - - - - -
FR1 30 10 6 2 52
FR2 30 10 6 2 52
Comp. FR3 30 10 6 2 52
FR4 30 10 6 2 52
FRS 30 10 6 2 52
FR6 30 10 6 2 52
Table 6. Burn rate for the sample treated with FRs
Sample FRO FR1 FR2 FR3 FR4 FRS FR6 P-FR
(mn?rlr{ﬁn) BURN SE SE SE SE SENBR SE
* B : Bumn

SENBR : Self extingush not burn rate
SE : Self Extinguished

ARg 4 AL UAAY AUBHAE 2
AYsto] Table 59 ZAujo] wet FAAE A=
5to] Fig. 79 272 A LTS APT
A3 Table 69 Uebylct.

A5 WA PREAY FMVSS 302802
YA TAEE 4 TCPe A2%H GHAE &
W3 FR1, FR2, FR3= B 5 SEZLe® 11 7|&
& &St 12y TPP= AHPY EWQE
FR6L HAATY 30mm, HAAZF 23sec o]QPLoL}
d22%7} 783mm/min®2 SENBRZ0|QT ©0]¢
o FRast FRS: SEZS uehyeitt.

Fig. 10& AA DAY 7|& AzFAd 2std
P-FRAZZ 7tgd HAANE 9 Fig. 79 /A"
T3 93ty 7t3E GAANEQ008d 114 - 2009
Q59 AAAE)Y HEANE 2H4E vgd Aol
o 71E9 AxFAA Yste 74FetH NRFH
Ao Ad 7|ZA 7 ZESS dAA T &
AA Y F2E dejdt oo E4Y o] 2
Eo| o 18%A =7} SENBR® ©J3tE UElfo] o
2qg 2dgo] 2 BAloldt. 1 Fig 109]
A E 5 AR a7t A AAHIAE Huhst
o & VEAE AA: TS HUlstd ¢4
7% A3 Addes yehtd SENBREY A
& 01%018t2 A & ¢ §A o

N

o

| 54 | g7/ 4738134 A 219 A 45

120

-
o
o

-}
o

production(%)
5 3

N
o @

A ' -
mp"Oved p,.e
Sent

Fig. 10. Fire retardancy of PSFRs produced by present
and improved process.
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