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Effect of Modified Ultrafine Phosphogypsum on Mechanical Properties of PE-HD
Zheng Xingli*, Liu Xinyun™?, Fu Hai', GongWei", Chen Zhua®, Yin Xiaogang"
(1. School of Chemistry and Materials Science, Guizhou Normal University, Guizhou Key Laboratory of Functional Materials Chemistry, Guiyang
550001, China ; 2. School of Pharmaceutical Sciences, Guizhou'Medical University, Guiyang 550025, China)

Abstract : High density polyethylene (PE-HD) / calcium stearate-ultrafine phosphogypsum (UPG) was prepared by using cal-
cium stearate modified UPG and blending with PE-HD. The effect of modifier addition amount of calcium stearate and the amount
of modified UPG on the mechanical properties of PE-HD composites was studied. The results show that the mechanical properties of
calcium PE-HD / stearate-UPG are hetter when the calcium stearate accounts for 1% of UPG and the mass fraction of modified UPG
dosage is 150 g. The flexural strength and tensile strength of PE-HD / UPG composites increase 37.81% and 43.75% respectively
compared with PE-HD. Regarding unmodified PE-HD / UPG composite, the flexural strength, tensile strength and impact strength of
PE-HD / calcium stearate-UPG composites increase by 12.46%,21.47%,240.60%, respectively. The composites are characterized by
scanning electron microscopy (SEM). The results show that calcium stearate modified UPG has better dispersion effect in PE-HD.

Keywords : calcium stearate ; phosphogypsum ; high density polyethylene ; mechanical property
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AT AR UPG YR K, 350 HL 5 R G W SR i) 5
T A B AR IR A X UPG #Ak 2 f f
Pyl BIFFE TR IR MR B in A i L 0P UPG i A& Xf
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PE-HD : Q/SHWHYX4000-2013, H1af ( #7%)
Al THBR A
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AEBRASHLP RN 15 min, 1538 UPG 41,
£ 1 UPG ¥HET
s UPG #3& / ﬁﬁﬂi@éz%@fﬂ B/ C E&‘#Dﬂrﬂ /

g = /g min
UPG-1 1500 0 40 15
UPG-2 1500 75 40 15
UPG-3 1500 15 40 15
UPG-4 1500 30 40 15
UPG-5 1500 0 90 15
UPG-6 1500 75 90 15
UPG-7 1500 15 90 15
UPG-8 1500 30 90 15

1.4 XAFeGH &

FREC R )4 2ot i UPG (RE RS R4S 5 L Ky
0%,0.5%,1%,2% )0,150,300,450 g 4 51| Fl /5 %5
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B AL FIR S, B TR 210 ~ 230°C, #F
W, P EIRERL; £k 80°C T 1 h 5 TR B HL
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R4 AETEERES S S PE-HD / iEREEASS -UPG H32taE

3 5 MR M UPG & &1 PE-HD / T 5 ik
5 —UPG J12# 1 RE

jnyed " . - G i o/

Gt PRI /MPa IR / MPa (kd + m™®) %5 REXM UPG & PE-HD/ BHSEASE -UPG H2ias
1* 36.3 19.7 70.3 ut'rf 5 dE /MPa R/ MPa By J;a'%/@; /
2 498 233 176 IS (kJ - m™)
3 58.3 273 35.9 1: 36.3 19.7 70.3
¢ ¢ oo 52 crs
5 49.9 24.2 30.5

T re A B B, Horf, HDPE (1) 25 i 5 3
Fir Ao B R 11 wh o 5 43 5 M 36.3 MPa, 19.7
MPa,70.3 ki/m? (17 i #¢ ). PE-HD/UPG (1) 25 i
5 JEE AR R B L 1 e e BE 43 31 0l 49.8 MPa,
23.3 MPa,17.6 ki/m?( 2 " ke ), M ik AE 17 1Y
A5 AR R P R B A3 B S T 37.20%,18.27%,
Bl 1w R E R FE T 74.20%. AE IS R4S 5 UPG
() HE 1) R 0.5% B (2 * 3K FE ), PE-HD / 1 Jiig iR 45
—UPG ()25 il 5 8 P A B | il 11 o 5 B 00l
7 58.3 MPa,27.3 MPa,35.9 ki/m?, #1 % T 1% i
FERES SR 7 s B 53 31142 = 60.61% .38.58%,
Bl C1 o7 5 B R & 48.93% 5 AHXT T+ PE-HD / UPG
(27 3R ) B2 il 5 B P o BB | dfe 1 ool iR
3B E T 17.06%,16.92%,104,95% ; fifi i iR 45
ti UPG 19 Eb N 1% B} (4" i50BEY), PE-HD / il i
RS —UPG f{725 fi i i for i i | Bl i s i a
U, 43 51~ 56.9 MPa,28.4 MPa.59.8 kJ/m?, #H It
T 1P SRR A A B B A5 43 R R 56.75%,
44.16%, i 1T wh b 5 3 T % 14.94% ;5 47 3R L 2°
TRRE RS s B Pz s B ke F s A R
T 12.46%,21.47%,240.60% ; fifi 5 2 45 /i UPG )
e A5k 2% BsF (57 3R ), b 17 SR0RE A 25 5 B L 7
Mo B = T 37.47%,22.84% , ik 1 s o B R
T 56.61%, 5" X FE 19 25 il 5iR B 1 T 5CR AR X T 2°
REETA W B8k, 5 5 SRR BRI HaR BE ke 11 np
dioR EE A9k 24.2 MPa.30.5 kl/m?, %5 2° il ke S
PR T 3.60%,73.63%, kA MERE ST, X6
M2 55 5 UPG Ay L 49 N 1% B, PE-HD / B i iR 4%
—-UPG & & MBI I 2E P RE RS WE AR FRES M
PEE TR RTE SLAR ] 1) S BRSO, BRI T R A i 141
RIS AR IRES FH SN ) 2 HERB LR B BRI,
Jir PR S AR R A5 5 LUK, L B BN, 520 1
FEARIE B, PE-HD / B R RS —~UPG %¢ PE-HD /
UPG & & MR XS 23— (] 8 455 50 RTIE 5 | i A0 38 e
EAN Ry vy S NNERT )t = ol by N D A L
JE A R e 1w A BT

7 58.1 26.1 52.9

i % 5 01 DL, Fifi % o M UPG M5 1R 19 i A,
PE-HD / i IR iR 55 —~UPG ) 25 il 56 J& | $7 {1 58 JF
HAT HE I, Sk O bk R B R BE . PE-HD B A5 i 5
P B L 11wk 5 43 0 Ok 36.3 MPa,
19.7 MPa,70.3 kl/m’, ik 1 UPG 24 150 g I,
PE-HD / i J§ R 45 —UPG 14 1 24 Pk RE A U, X I 25
s B Fr AR B B 1 b SR 4> 5N 56.9 MPa,
28.4 MPa,59.8 kl/m?, &5 flii 3 & | H7 {58 i 4%
PE-HD 73 %I 4 75 1-56.67%,43.91%, &kt [T f; 38
T RET 14.91%. 2Pk UPG 1) 5 & & 300 g i,
PE-HD / 1 i R4S —UPG A4 25 iy 5 J3 | 7 feh iR i
Bl 11 s 3805 43 912k 55.8 MPa,28.2 MPa,51.5 kJ
/%, 7S R R 7 5 B 4% PE-HD 4 R T
53.72%,43.15%, fift I vh 7 3 & T [ 1 24.75%. 2
£ UPG 4y 450 g i, PE-HD / i f5 245 —UPG (125
i R P i ep e 451 58.1 MPa,
26.1 MPa,52.9 kJ/m?, 25 iy 3% | 7 {58 B 5%
PE-HD Z3 532 T+ T 60.06%, 32.49%, fif [T it 58 JBF
TRET 32.89%. LiA 43T, Btk UPG #3150 g B,
PE-HD / il JEER 5% —UPG J1 24 R #c i, Bietk: UPG
BRB I ARG AN T PE-HD / UPG & & # R 4> 7
i, N T PE-HD / R AR R 55 —~UPG 1Y %6 JiE , It LA
53 (B 1 B HE R T M — 2 I R R a7 (H
TR R I A SN T PE-HD / T i R £5
—-UPG & A M BHWMatE, BT LY Haz 2 b A v )
55 o B
2.3 PE-HD /UPG H_&-#t#4t o & it d 49 SEM

€l 4 24 PE-HD / & 8 ¥ UPG & 4" it #% 1)
PE-HD / fifi f5 R E5 —~UPG & & A1 KL i i SEM H
o M 4 FIAL, PE-HD / KMctE UPG &AM KBHE
UPG R4 , 78 PE-HD A/ B RAN (anfFl
da FIi7R ), B IRTE SR () A BRI, SR S
OB 32 B SN b B, 7R 32 1 ) R, 24 PE-HD
/UPG Z #SN Aot B 24, shib ik 22, W4
T R NS RR A5 B IS 1Y PE-HD / i IR 245 —UPG (1A
Ab) HRORMA ) S BRSO A, BEAR T AR A RIS,
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FBHT, 5 P ANTEA T %) PE-HD J~#PERERYSE N 121

AR, NS T2 5 MR 12 R fE
N 4 BT LB R BPE ) UPG SR FE SR
17, 117 LA PRIk 8, UPG A A R4, (K
4c) ; PE-HD / f# IR R 55 -UPG & & #1 kA% 2 i Ot
T, A I RS BOW B R TR 5 20 ) UPG R
PR A BRI (1R 4d) 5 BE AR RS AVAEMR K,
TR R RR S B ATE SR T R B, S Ak E T M A
IR R F AR ST () BRI AR 25, 3 &) PE-HD /
UPG By fiiaim i 11 b 5 B, 53X 5 ) 24 PR RE I
KRG -

a—PE-HD / Kkt UPG (i K 10000 1% ) 5

b—4" 3 FE (K 10000 4% ); ¢—PE-HD / AR HetE UPG(THCK 1000 13 );

d— 4" R OB 1000 1)
& 4 WetEni)S PE-HD / fASERES -UPG & & HF R SEM & H

2.4 A AR TR

K5k PE-HD / & Bt UPG & 47 ik ¥ 1)
PE-HD / fifi i % %5 —UPG F1 PE-HD () #H 45 B+ [a]
El, MIE 5 AT LIE Y, 7E 120 ~ 300 s 22 [a] PE-HD,
PE-HD / & gk ¥ UPG & 4" i ¥£ iy PE-HD / i Ji§
PR £5 —UPG 44 B} i 148 #4 i FF- 2%, Ho b PE-HD
/ B fIg R 55 -UPG B LA 4K (29.6 N - m), ik
J& PE-HD (23.8 N - m), 1 4 f2 Ik (1Y) /& PE-HD / &
et UPG (22.6 N - m), HLAE 5 A0 R BH A ¢, 41
FEBR, B1RLBEBE R, PE-HD / Rt UPG R
FEA DL F AR I T Ao i ToHLR A, —
B A AU A B AR A REAR T LR A 2
&, Bt AR L PE-HD AYH1HL A /)N PE-HD / fifi g
R4S —UPG LS4 PE-HD AU, /&R A T Hf
NS , 8 T Ry A 55 AR ] (R AH 281, BB R TR 25 ol
UPG 31l i fh 2 3% 2 3 3L 0 I, i AR R ES 43
FHEKAS G G APR R IGR, ZEEEAN I K, 5 )
SRR TR AT Ao

A/ (N - m)

24
2r ‘ PE‘—HD/%QE&‘ ‘ ‘
50 100 150 200 250 300
fal /s

/15 PE-HD/UPG, PE-HD / fiJlff24% —~UPG #il PE-HD Ui [a] 4]
3 i
(1) A% A M2 5 ok 1 5 1Y UPG 4 fil /7 3185 K, 2%

WSS 3, SEM R R s fin ACRE IS R B kP R Y

UPG B3 {&7E PE-HD (4 73 OB B2 B4, 3 722 18

45K, PE-HD / RRRES “UPG MY ZH AR X T

PE-HD Wl

(2) i i 12 5515 UPG 119 1% K, PE-HD / fifi fig

RS -UPG S b HY ) 2 M RE R4y, 25 il i HE |

o i P ol 1 oo SR PO TS I 7 Y PE-HD

(UPG I & MR 73 B 4 N T 12.46%,21.47%,

240.60% s fufifii 192 55 1) A AR UPG 7 PE-HD

AR, Lo BRI, 32w AR 45 331 )

VERE. Y1 ER ES —~UPG KA I 5k 150 g B,

PE-HD / fifi i B2 45 ~UPG & & b BL 1Y 1 24 1k g 5%

U R IR B R I PE-HD 25 il 5 3 7 {5 J3 42

T+ T 56.67%,43.91%, 11 piki i T 4 14.91%.
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