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RBZHA(LDPE) 2 it B 2B B AHD B EPI SRR ARG, Flea
B HI SRS CeSt; B9 LDPE BEESM UV R LR S E ke gt a %
IR L RE(La+ Ce+ Pr){RE(La+ Ce+ Pr)Car; )3 RE(La+ Ce+ Pr)(RE(la+ Ce +
Pr)Car )/ 3 EA(AK) B SYCH# 89 LDPE B UV ¥ E{L R . & TIE R4 4 61 M 8
T—%%I4 RE(La+ Ce+ Pr)Car; 80/ 5 AK ¥ & £ 841 LDPE B UV R RILBREIEH
(CH, T T H UV R E b R {bay e,

1 HE '

g EHm LSk 38.24% . A b5 56.02% ., HIb# 4.55% R H T
1.19%, ATk & FrilEheR FReay . AR e AT RE AN . — % AR (DPK ) F1 k $i M (1
HE4 4 —FEZFHE) (MK F RE2RAN, kgd#— L uift ARAHFA 2F78
% LDPE 1 GSRN7042 Rl #i7: LDPE(LLDPE)¥I A5 .

2 #& RE(La+ Ce+ Pr)Car,

BE (7], 25 h ERe. I ERN . EERASE LR L GaS "t 4
WL GEMRHE ) RV HEFBEER L AR T REERILER L.

3 I LDPE %

51 §14% £ 3£ 3 # RE(La + Ce+ Pr)Cany .8 R AK 5487 . LDPE —27E GH50 &%
125 9UH SJ65 AT HT B VL E S & F & RE(La + Ce + Pr)Car; /5 AK & &t 8
B PERE . B B B & ik 5 LDPE,LLDPE — 7€ $65 WM AV Bk B R & & F
RE(La+ Cet+ Pr)Cary 3/ 5 AK & &84 LDPE I, iR/E 50 ~80um.
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Bt iRaR BREEPEAT 240C BT EM XM CHTRER SRHIN ¥
BHARL AEBREAER T AEERLEH LA ESGEM T RE(La + Ce + Pr)
{OOCC,Hys)3-2H,0 (RE(La + Ce + Pr)Oct; * 2H,0) \RE(La + Ce + Pr) (OOCC;, Hy3 )3 -
2H,0 (RE(La+ Ce + Pr)Laus-2H,0) \RE(La + Ce + Pr) (OOCC;7Hss }3 - 2H,0 (RE(La +
Ce+ Pr)St;2H,0), 3% | Fifk.

Table 1 The elemental analyses of RE(La+ Ce+ Pr)Car,

Sample Photosensitizer RE{La+ Ce+ Pr) C H
number (%) (%) (%}
Calc. Obs. Cale. Obs. Cale. Obs.
1 REQet;-2H,O  23.11 23.08(14.52+7.73+0.83) 47.60 47.64 8.16 8.23
2 RELauy-2H;O 18.09 18.03(10.97 +6.47 +0.59) 55.87 55.93 9.52 9.68
3 RESt; 2H;0 13.64 13.61(9.17+ 3,98+ .46) 63.19 63.25 10.71 10.82

2 PE 2 7] 983G L4 Y6 7142 i 4 F LDPE REIXEE7E 4000 ~400 cm ™' X
AL A, FR SR E A LDPE R R0 B 3 (Ario/ Asze) . R B
% GB1841 B W £ % #0 LDPE BURFETE 135C HE 2 PM AR ERIE 71 (ml/g), B 22
K[ gl=46x10 > x M7 HEHEHS TEM,.

6 & RE(La+ Ce+ Pr)Car; 89 LDPE & UV X84t

— iy, B CLYES AR AT M & RE(La + Ce + Pr)Car; # LDPE B UV X & LR
B2 H CIATF 6 g AFEERCL, ] CLAT 45 B AR,

1 £8, &4 RE(La+ Ce+ Pr)Car; B LDPE i, ZE UV (B 7.5d FH CIKTF 6
HHEAETH, UVEE MdERCINTFEME AR FNLEERHY. WS
0.3 wt% RE(La+ Ce+Pr)Oct; 5% 0.3 wt% RE(La+ Ce+ Pr)Lau; B¢ 0.3 wt% RE(La+
Ce+Pr)St; #fj LDPE i, % UV 8 5.5d. 8 2.5\ R4 d 5K CLERT 6 HEARE
B I HEZ UV AR 1243 7.2d.5% 10.5 d G CLEAT 45 FFHAMEW . SR RHE,
% 0.3 wt% RE(La+ Ce+ Pr)Car; B LDPE & UV S8 L REEH UV SRR 680
i K, { RE(La+ Ce+ Pr)Car; % LDPE [l UV 8L A L SIEHRIGER M F .
RE(La+ Ce + Pr)Laus >RE(La + Ce+ Pr)St; >RE(La + Ce + Pr)Octs.

B2, % UVRBULE 1)SET T 630 d, A& RE(La+ Ce + Pr)Car; # LDPE
B, PRSI A E R LB A, WA S RE(La + Ce + Pr)Car; # LDPE BRE
P E R E A R LR (LA 1a f1E 2a). AT, & 0.3 wt% RE(La+ Ce+Pr)
Oct; .3 0.3 wt% RE(La+ Ce+ Pr)Lau; 3% 0.3 wt% RE(La+ Ce+ Pr)St; #] LDPE R, R
& UV HHE 8 d S H CL ¥ 18,8 56.5 27( L 1b.c.d), B4 ERFF 630d )5 H CIHE
48.3% 101. 5% SOC LM 2b.c.d), EAEA AR . 7T, 0.3 wt% RE(La+ Ce+ Pr)Car; HE
UV #H 2 LDPE R FE LRSS M IKGEB M T :RE(La + Ce + Pr)Lay
>RE(La+ Ce+ Pr)St; >RE(La+ Ce+ Pr)Octs.
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Fig.1 Effects of 0.3w1% RE{La+ Ce+ Pr}Car; on the Fig.2 Effects of 630 days store on the stored oxidation

rates of UV photooxidation of LDPE films of LDPE films containing 0.3wt% RE(La + Ce + Pr)
a} Control (no RE(La+ Ce + Pr)Cary} Cary after UV irradiation
b} RE(La+ Ce+ Pr)Oct, a, b, c, d-See Fig. 1

c} RE(La+ Ce+ Pr)Lau,
d) RE(La+ Ce+ Pr)St,

7 & RE(La+ Ce+Pr)Car; 5 AK 19 LDPE B UV %8 {¢

Bl 3 %H1, 7£& 0.3 wt% RE(La+ Ce+ Pr)Car; # LDPE BEHHANA 0.1 wt%DPK 5,
EUVERHFENBRCIRA LA, 2 UV EBI5dEERELEESHE TR
(WEl 3b.c.d FIE 1byc.d). B, UV FH 10d i, & 0.3 wi% RE(La+ Ce+ Pr)Oct; 5}
0.3 wt% RE(La+ Ce+Pr)Lau; 8 0.3 wt% RE(La+ Ce + Pr)St; 8 LDPE & CI % 31.
B 107, 41( LA 1b.ed), FHFHIA 0.1 wt% DPK B H CILRE 27.5 60.5% 34( %,
B 3b.c.d). 28T, ZE¥ 0.3 wt% RE(La+ Ce+ Pr)St; iy LDPE AP HIA 0.1 wt% MK
B, 2 UV AR I10d/EH CIAFKRE 41 #F 53, B #EEEE A (RE 3. #1E
1d). AT . RE(La+ Ce + Pr)Car; 5 AK & & 6 #8541 LDPE 8y UV %SRRI
IEYERIKE MM T : RE(La+ Ce + Pr)Laus + DPK >RE(La+ Ce + Pr)St; + MK >RE(La +
Ce+ Pr)St; + DPK>RE(La+ Ce + Pr)Oct, + DPK.

Bl 4 3%, 5 0.3 wt% RE(La+ Ce+Pr)Car; fi1 0.1 wt% AK #J LDPE &, & UV 3%
HIE (HLFE 3) R 630 d, HEEF AR, HFE 0.3 wt% RE(La+ Ce+ Pr)Lau, I
0.1 wt% DPK ) LDPE B8, I & 0.3 wt% RE(La t+ Ce + Pr)QOcty, A1 0.1 wit% MK #
LDPE &, R ES R HFEbELE(E dc.e), LT 4 0.3 we% RE(La+ Ce + Pr)
Car; # LDPE REW- 7 S AL R 4 (WA 2b.c.d). 140, UV B 8 d Bt, & 0.3 wt% RE
(Lat Ce+ Pr)Oct; B 0.3 wt% RE(La+ Ce+ Pr)Lau; B 0.3 wt% RE(La+ Ce + Pr)St;
50.1wt% DPK # LDPE 2.2k %% 0.3 wt% RE(La+ Ce+Pr)St; 5 0.1 wt% MK i
LDPE R CI 4 18,5% 53,8 23 . 5 & 35( WE 3b.c.d.e), T TRt RRAKSE E AL REMR, H CI
WME 26,8 7758 32. KK 52( LA 4b.edie). B8R, 0.3 wt% RE(La+ Ce+ Pr)Car; 5
0.1wt% AK ESEGHE UV R LDPE B # Sk BB S SR IGER
WF :RE(La+ Ce+ Pr)Lau; + DPK>RE(La+ Ce + Pr)St; + MK >RE(La + Ce + Pr)St; +
DPK >RE(La+ Ce + Pr)Oct; + DPK.
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Fig.3 Effects of 0.3wt% RE(La+ Ce + Pr)Car, and
0.1wt% AK on the rates of UV photooxidation of LDPE
films

a) Control (no (RE{La+ Ce+ Pr)Car; and AK}

UV irradiation time (d)

Fig.4 Effects of 630 days store on the stored oxidation
of LDPE films containing 0.3wt% RE(La + Ce + Pr)
Cary and 0. lwt% AK after UV irradiation

a, b, c, d, e-See Fig. 3

b} RE(La+ Ce + Pr}Oct; + DPK
¢y RE(La+ Ce+ PrjLaus + DPK
b} RE(La+ Ce+t Pr)St; + DPK
e) RE(La+ Ce+ Pr)St; + MK

8 & RE(La+ Ce+ Pr)Car; 38/5 AK ) LDPE B BTN S TR

— AN, S H LDPE B E it R B B E 5000 LA BRI 4L
#4093 [ 5 %9, &% RE(La+ Ce + Pr)Car; /5 AK & & X8 ¥ LDPE B, £ UV
BHEES SR CI M8 NT TR, 4 UV Y6BEET, X LDPE B CI 24 0.32, HH
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Fig.5 Effects of RE{La+ Ce + Pr)Car; with/without AK
on viscosity average molecular weights of LDPE films during
UV photooxidation
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ULTRAVIOLET PHOTOOXIDATIVE DEGRADATION OF LDPE
FILM CONTAINING INTERGROWTH RARE EARTH
CARBOXYLATE PHOTOSENSITIZER

LIN Yichao
( Fugian Institute of Testing Technology, Futhou 350003)

Abstract The carbonyl indexes (CI) of low density polyethylen (LDPE) films containing
intergrowth rare earth(La + Ce + Pr) carboxylate {RE(La+ Ce + Pr) Car;) with/without
aromatic ketone ( AK)} mixing photosensitizers during ultraviolet (UUV) photooxidation were
determined by infrared spectroscopy. The effects of these photosensitizers on UV
photooxidative rates and viscosity average molecular weights of LDPE films are studied by
using CI as the index, and their action mechanism are discussed. Results show that RE(La +
Ce + Pr)Car; and AK mixing photosensitizers may bring about the accelerated or retarded
photooxidative degradation of LDPE f{ilms to varing degrees. After both UV irradiation and
long stored duration these LDPE films containing above described photosensitizers still
continued the stored oxidative degradation to a certain extent.

Key words Intergrowth rare earth carboxylate, Aromatic ketone, Photosensitizer,
Photooxidative degradation, Low density polyethylene (LDPE)



