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% PET. PSPPP 1 PSPPP & & % 15wt% RIPH#R PET il #, £ KPR HE %
10min BREMER, FHMEMSDH. SREHMIEE R 20,300, 350, 400. 450 F1 500 C.
SARFNREE T A& FEE S BT TR PR FTIR f1 XPS(ESCA) Z H.

1.2 AESHF
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90 /10 #1 PET /PSPPP =85 /15 ¥H M MEEIFA. AREHFEZE 10 C /min, ZKWMH
100m! /min.
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1.4 X— S FaEis

B AR ETERERRY L, RHXE PE A M PHI 5300ESCA # 4t i & H
XPS #(MgK,). X— $£h% 250W (12.5kV x20mA), ESMET 10~Pa. LUBKHIZ
- AfEN 284.6eV MR A TIRIE, REFE T02eVERAN. XM TEAME, RHMHE
ERER 71.55¢V, K 0.1eV. HAKHT S WICH[3).

2 HRER

FEHEMENER T, BAREEA, REOVABRERERTH 10T "m™, 1
LR A BT FHEE R R 10 C /min SUE MRS, FHi, M PET i H & #4 Hrl %E JF
AEEHER MR KR B it O . (B, S iiml F T#6€ PET MM PET
KIS R AR SARE, R RIER RS,

AEAATHRARELRER, SPHERGRHEMSR PET BBENER, AW
HEMERE PR RRERAPH™E, REESKPHITHRR ELR KT
FALT ] RE(E 1S LA M SE PR R H AR A L (B AT DA 11 BELBA SR LA UK BE /1 F R i
KA RXBHASR. F 15 T ARIEARN S &H PET KEEZSKRAAPHA KKK
HEE.

Tab.1 Thermogravimetric data for PSPPP —containing PET in air’

PSPPP First stage Second stage Residual weight (%) at
fwy, BT T,/ T Loss% T2 /T Loss% 45T 55 °C

5 407.0 434.6 47.61° 541.8 84.68 26.63 6.41

10 399.0 4335 49.26 545.4 83.13 21.33 8.42

15 395.0 433.1 5214 | 546.3 79.95 28.02 9.16
100 389.4 424.6 /4652 19.45 [38.53 583.3 56.55 69.58 47.11

* T is the initial decomposition temperature; 7

max

and T2, are the temperatures corresponding to DTG
peak maximum in the first stage and in the second stage, respectively

m#E 1 AN, 4 PET M SMRIRE SURFREE T (#4550 C), HEFMRARNSE
HiE, SWRAYKBAINS, XiiH PSPPP Xt & BiFH MM A — ML HH ik R
BIRAER. W%, RUBRAYREE TRMXG, TR -S4 RAA YL R 19
KIGE T EAEEREEDY, WM THEXE, XBIERE M.

EEBAEERHBENTREE(RE DITUESL, EF -, HERRTSEN
Bahn, BoAMRERNNMBEETMAR(ERENGEE), MENNAERENHEAE
KEHE, A% B, AR MRS SRS MmER, Wi
MELERB/D. B, AARRBERASENRBEOERSMEBE RS, BEHRR
FEBHREM, PETHERMBRERK. LR XSILEE, PSPPP AR K MA
#H%ET PET WA RIBETEE, KT PETEREBEEEANLI BN E. 4 PET
B SRR (—RAE 480 C Z£4) 2B, PSPPP Xt PET R ES|—E MR H#IER, M
HEERREY G, FEEEDA R TRFHRL.
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SR RHM, A4 PSPPP i) PET iEEAEMALENT, FUUSRETI T4 BL% Hoal PET bE /=
HISE. BMEEAR TREEIBSEH KR, HIREN PET Ry mHFEM
PP, WMAFTREMER. Tk, ERESES, PSPPP M X FH{E# PET MR
TRIEIER, X PET MR =4 7 EE A 0.

A TH#%E PSPPP 7£ PET Mf it R p iR E R S A ERAINZEIRE, HRATKXEE
it X — FESEHRFREEMA DS IALE R WL ER. B 1 83 PSPPP15wt%
#) PET WA A [FRE T B XPS &K, %I+ PSPPP 1% PSPPP15wt% fJ PET i B i
XPS RPN FHRES TR 2ME 3. EAARBE TS CELESREN T, B
FRAERAGZEGL R, W DUHER AN S WA L.

MZEIRTHCIs 9 LIF i, PSPPPHIPET + 15wt %PSPPP WifhidAERICls IR T

145 139 133 127 176 170 164 158

1 ] i
298 292 286 280 543 537 531 525

Binding energy(eV) Binding energy(eV)
Fig.1 XPS spectra of PET containing 15wt% of PSPPP at different temperatures
(@ P2p; () S2ps {c) Clsi (d) Ols
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Tab.2 Atomic concentrations of PSPPP at different temperatures

Temperature /| T P2p% S2p% Cls% Ols% P /S P/C P /O
20 2.59 2.78 74.18 20.44 0.93 0.03 0.13

300 2.9 3.11 74.32 19.67 0.93 0.03 0.15

350 2.95 3.03 74.07 19.96 0.97 0.04 0.15

400 11.75 0.38 38.57 49.30 30.92 0.30 0.24

45 12.67 0.34 351 51.28 37.26 0.35 0.24

500 9.5 0.5 49.65 40.34 18.63 0.19 0.24

Tab.3 Atomic concentrations of PET containing 15wt% of PSPPP at different temperatures

Temperature /| C P2p% S2p% Cls% Ols% P /S P/C P /O
20 0.2 0.18 75.13 24.48 1.17 2.80x 1073 8.58x 107
3% 0.41 0.46 74.21 %49 087 5.39x 107 1.60x 102
400 0.18 0.52 75.01 24.29 | 0.35 2.40x107° 7.41x 107
450 0.18 0.41 85.25 14.16 0.4 211x107° 1.27 x 1072
500 0.22 0.24 88.52 11.02 0.92 2.49x10°? 2.00x 102

2ME, XWHC AR HEm) FRAR. F% L, B TPET+15wt% -
PSPPP i H#) PSPPP & & 1A 15wt%, HMHE Cls i FERIM L PET  C BIHE.
B 1chrfl T =F b FARMLER SN C 7EIE LR AT AL B, X T PSPPP, tHA =
A RMLFEIFIEA CP— C(%3F ). 0— Q%) 1 S— C(¥3K), {HHE Cs o fEH
FI LK Cls ¥epriEss, HmREEE BRI Cls 1.

REETE 400 C LUITFES, BERELIRTIRLE T ARREMEEIFRRRH Cls iS4 4
BN, BRI ISR, B0 2p IERABH 2p SRR MK (LA ). HE, 4
BERT 400 C i, FEEBERTE, Cls.P2p.S2p A Ols Hi% Lk ¥ = E L # M B (L
B 1). Clsifhr— COO—IEZE AL/, TIZEHK,; Ols i H H— COO— # P i & Xt
7 B i % B AR R MELLIX 43, F BL7E 500 C B, Ols Mg AREA/DN; P2p M4 A RERIA B
/N, FHBAE 500 C BRHBIEAES S REWU/ 22V NI BIEBL T 55— 1%, S2p MY LR I
400 T R BRSO BIKY 4.1eV AR T 55— N, BIAMRM S =4, XUEHFR
T, ERBETAETFHAFFRELE T AL, 4 PSPPP #) Cls. Ols, P2p 1 S2p
LR AR L.

%tF PSPPP if#¥, 7E 400 C LAF, AUEMEFH XPSELMNE(EARIBEL
b, MARFHREBMER FREETM(RE2), XUEHKEFRIME. HREBS
40T i, P/SHARRA, P/CHAMP /O LK. HEE 2 H&FFIKERE
BLAER], fE400T F450T Bf, SMERPRERE, 15 S2p WKE I/,
P2p WIIREHM K, XU P BAMNKRFRERERLERD,; Cls BRERE/D,
BBLRT 384 C MR Rk . ZEIRE N 500 C B, P2p MIMKEERUD, S2p il Cls I
EHR, XU PRI ERP KL HBHE, PSPPP 2 )6, P /O
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HARFFARE.
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FLAME —RETARDANT ACTION OF
POLYSULFONYLDIPHENYLENE PHENYLPHOSPHONATE ON PET

WANG Yuzhong, ZHENG Changyi
(Department of Chemistry, Sichuan University, Chengdu 610064)

WU Dacheng
(Textile College, Chengdu Uniwersity of Science and Technology, Chengdu 610065)

Abstract Flame —retardant action of polysulfonyldiphenylene phenylphosphonate
(PSPPP) on polyethylene terephthalate (PET) was investigated employing X —ray
photoelectron spectroscopy(XPS or ESCA), thermogravimetry and Fourier transform
infrared spectroscopy techniques. The flame retardant PSPPP widens the temperature
range of PET decomposition, and reduces the amount of combustible volatile products
within the range of combustible temperature of PET. PSPPP can accelerate the
degradation of PET below and near the ignition temperature T, of PET, which
is favorable for melt dripping so as to enhance the loss of heat and material from
the surface of the burning PET. Some degraded products of PET /PSPPP flame
retardant system are charred above T, of PET so as to limit to a certain extent heat
and mass transfer across the phase boundary by creation of an insulating charred
layer on the surface of the burning PET.

Key words Mechanism, Flame retardancy, PET, Polysulfonyldiphenylene
phenylphosphonate





