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Study on Preparation and Anti-aging Performance of
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Abstract; Through artificially accelerated aging and natural climate exposure aging test, mechanical
properties of drip irrigation tapes before and after aging were characterized. Compared with those
of new tapes, the retentions of elongation at break after 120 d natural aging for tapes with and
without aging-resistant additives were 84.7 % and 83.2 %; those after 12 d artificial aging were
59.8 % and 58.2 %, respectively. The structural change in the tapes was analyzed by infrared
absorption, and the effect of aging-resistant additives to the mechanical performance of the
irrigation tape was studied. The main change of molecular structure in the infrared spectrum curve
was the occurrence of peak of carbonyl groups at 1723 em™'. This indicated that the self-made anti-
aging master-batch acted an anti-ultraviolet role.
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BB R 2 s (PE-HD) , 5410, 6070, H [ 7yl 1
ISR /NEIF

PE-LLD, 0209, 1 & A 0L FA 1A w5

PE-HD, 50008, /1 & 170 22 M AL A 7 5
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B R A BRI AW 5
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MR E T, 622, i & i MR AL T A
PR A .
1.2 FEFHERNE

[e] [ BURAT5% 3 B, TE-20, o [E VL 95 (g 50 B
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PR U T A A 7 R A . WDGS882,, JER U7 1 5 A
FRITAT 2N A 5

SRR S BRI XL-400 VT, 38 e 8 s 3 B FR R
AHBRAFE]

BB F 7 fig i 5 AL, CMT6104-50N, IR I 37 =
58 /N

T 2l R A, XNR-400B, 7l 7 4 @A 88 A
IRZNEIF

T T RS E e L2 5046 . XTU-HDL, Al

LM TEAL (FTIR) , EQUINOX-55 , i[5 4 45 0
NG
1.3 Fmibl&E

FiZAL BRI 45 LA PE-LLD Sh# 4 . SZBH M
FRE RN TA215 SHHEHI AT 0] e PR it
JEIR A AT B kL T8 H

DA T T AT 10 1 £ < B S BT T Ik RE A
LT s FEAE 7 22 ) T A e P e = Vol AR 7 T2

i, FE TS A # R 120 m/min,
Fr LR B 230~260 C, HLKIEEE R 150 C, 42 5]
AN 1138 r/min.
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LHMHEE N AT Z AR 2B 340 nm 2k
SEAMT R IR EEEHITE 0. 68 W/m” FEBARIR B Ry 60+
3 CTMHmMRZERE 4 h AR5 AEVREERE N 504£3 CM TS
RIS PR BERRER 4 h, 5 UK 10 min R 0 2%
KO B 490 min RERIEEF I 1RG50 10 d F 12 d;

HAR TR TR L ALy ik AT H AR R R R
TR AR B8 TR T 2684k A " A AR P 7
A B 3 Tl A [ P U E G ) R T
TRy 26984 w) AR 7 58 A A4 R A A6 b i 22
SKIBER IR 25 7K I ™ kg Al 0 sk B 2R 2% 5% & 1k ik
56 T A AR AE RN (5—9 ADRERAIE b B R IR . =
SN BE S, 5 —9 A 5 A TR SR B
40.9 C, I FAPEEIREE N 35.4 C, EANEH IR A
28.5 C, 5 FIE R 65.1 %

SRR B 2 GB/T 3682—2000 I+ , I B2 A
190 C,# MM 1. 92 kg;

Fie GB/T 1040—1992 A7 Hr fdoim B Ak 2 fd 1< 32
(RIS o 2 A T i P T o) o T T 8 e R [ g 1)
HBCFRIE A 20 mm B8 K 10 mm,JEEE N 0. 2 mm 42
A CIE A ) IR B0 AE 4% B 24 150 mm/min;
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Tab.1 Comparison of mechanical properties of raw materials

JEURH WG E AR /g « (10 min) ! JiE R 34 BE / MPa P58 BE /MPa W/ N PR R/ MPa
PE-LLD(0209) 0.9 10.6 21.6 413.8 81.4
PE LD(15803) 1.7 19.3 20.3 131.3 48.2
PE LD(2426H) 1.8 25.3 25.3 224.8 69. 2
PE-HD(50008) 0.9 27.2 28.4 418.2 231.9
PE-HD(5410) 0.9 22.4 28. 2 421.6 348. 6
PE-HD(60550) 6.7 27.4 27.5 711.3 323.6
PE-HD(6070) 7.4 24.0 24.0 441.0 472. 8
R AE s 1.0 10.7 21.6 675.0 77.3
2.2 HETHEARKLEES TR 30 Y0 ~60 Yo. BN 2 Vo B EERL Y

T P R A C B R AR v R A
SRR CW JrORE AT I 28 VR RE AN Ak B 43 BT i 6
AER BT JFR A PE-HD(50008) . PE-LD (2426 H) |
PE-HD(60550) , PE-LLD(0209A) , ¥ PE-HD % &%
30 %~60 % (Fitesr%. FIED . PE-LD #il PE-LLD

1 %043 1efE AVBLC 3 Fh A g ey (L2
2) IR 2 T TEAT R 7 DT 3 i RE ) 60 ke E AT A=
P IEURE FE B SR 4 IR ACAT BRZS W] A 7= 2 8] s 4 OE
WA AT AR AT T B R s AR R R
il At AT PEREPEAY - ] b 2 PR RESR A WL 2R 3 T/

*2 BEFERAFEER %
Tab. 2 Ingredient ratio of drip irrigation tapes %
fit PE-HD(50008) PE-LD(2426H) PE-HD(60550) PE-LLD(0209) IR A RERL
A 23.3 30 11.7 32 2 1
B 10.0 24 23.0 40 2 1
10.0 24 23.0 40 2 0
=3 EEHESTUERIER
Tab. 3 The performance indicators of drip irrigation tapes
ficor 130 NFH TR W KJE0. 18 MPa/1 h)  J884/E J1/MPa FBETR/ N BL/mm e m™! BT /g e m!
A Atk EH 0. 225 1.98 0. 185 9.8
B ok w4 0.275 2.00 0.190 10.2
C ks oy -4 0.270 1. 99 0.190 10. 3
2.3 HELTELEREMNHAE TRt R A Ll 7 24 S QR R R 40 00 ol 76,4 %0,

iR PN W15 S 2 R R o = A P o A g
W LA R I R R A N 2 AU RE B (5 A, 2
i R R A T A 5 1R 1 D 4 K 2/ 2 AR
REEA WK IR A W7 2 R R A PR R R <
50 Y, AT HIWTARE B sE AR

TR 4 TR BE O A N T &4k 10,12 d FI A
RETEHAL 120 d 5 ARBINFEAR EL Wi 24K R LR 1E
BRI 96,4 %.91.7 %.93.7 % Hidy B AT %4k
10,12 d Fl H AR B EE A 120 d 5 R B L, BT
ZUMPK R ALK A 91,5 %.84.7 %.83.2 % ;iR
77 C AT #1012 d MIEAKBREFZEEIL 120 d 5kE

59.8 %0.58.2 Y. MIAFEEALATE W 2 KRR
BARE BT A TR B2 A v Re A A RO 7
B, iz ie )T Co X UlHIECTT Hhas i A iyt ik
BB B 1B 5 SN FIHT AL B9 AE T AT A T 35
i 5 754
2.4 HETEZNEE FTIR 5347

B 1 RN RGO B AR C AN T %1k
12 d 5RZAAEERN FTIR §5 &, 78 3 AihZeh i il
1F 2919.2854,1468 cm ' &b [y W Wi s Sy B 2, M ) g A
AU, T 1377 em "4k HI 3 (—CH,) (1725 /il 9% 2l 1%
W, b R Z 1 PE-LD kA . M2k 2 Finh
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Tab. 4 The test results of mechanical properties of drip

irrigation tapes before and after aging

Bor  Akm Akt /d fEEREE/MPa WiEMIKEER /Y
— 0 13.7 191.4
A NI 10 12.3 184. 6
NT# 12 12.2 175.5
SRS 4 120 13.3 179. 4
— 0 14.9 224. 7
B NI 10 12.9 205. 6
PN 12 12.0 190. 4
A& 120 13.0 186. 9
— 0 14. 8 224.0
. N 10 13.4 171.1
¢ ATk 12 12.2 134.0
S A1 120 12.6 130. 3
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\ 1
&_\ 2
3
W 1723 § 1377
L
-
M 1468
i
%
2914 2854

3500 3000 2500 2000 1500 1000
WAL/ cm™

By, AL #4kmtE/d:1—B,0 2—B,12 3—C,12

Bl 1 EAMSERRETEER T FTIR 5%

Fig. 1 FTIR spectra of samples during UV irradiation
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CDTETRRE T BC 7t s in— & Lu i B B & Ak B pE
AT DARR i A i fiw . N 284k 12 d FHE SR 5%
5 &k 120 d 5AREAFEAA L, W PR AR R 3R
H BRI 84.7 %.83.2 %L A C 45k
59.8 %.58.2 %;

(DO NT A 12 d (RS AE 1723 em ™' b Bk
FEVE M)A UMbt A RERLRE 77 B BB /N TN I &
FEBERIRC Ty C IR HET B W A B .
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