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Figure 1 Infrared spectra of MUA and LMUA
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Figure 2 LMUA thermal analysis curve

2.1.3 JUERH WE 1R GEEITTR PG LMUA ) C.HN =Moot R m9& & . L GE g ICP
MWASHE LR, R 1R HoLa BYSEPRS B LG & &%, o 22 0T BE R th TR fE b A2l 17 D R
SALHH . th HITRM& &S LR85 1455 X s 4y 7 b 4 SOk i 8 AR i R AR TR &
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Table 1 The element content of LMUA

LMUA C/% N/% H/% La/% SR
P 17. 04 11.93 1.988 39. 48 La(C;H,;N,0,)NO,+1. 5H,0
SE R 17. 20 11.45 2.158 40. 19 La(C,H,N,0,)NO,+1.5H,0

2.2 BASRBEMSBSRTEMRE

2.2.1 H—PFEF N THRRERAI LUMA PVC A8 & MERE . 40 915 % I HAFa 2 77 BE 47 %) 1 A
VO SCHEEL T RS R R 4 (ZnSt,) AR RS (CaSt,) . 2 MU EE (PER) L i J5 R 4T (PbSt, ) . fifi 5 R il (LaSt,) .
RS A AR E R (Ca/Zn) BB AR 8 5 A0 8 B [ HEAT XS b . X 25 R AN 3R 2 iR .

M 2 Al 0, 6-F BE PR 5 g (MUAD A F8E I [H] & 6mins LMUA (1% #4E8 E B 18] 52 <, 24 73min,
LMUA W91 5028 G658 I3 A S ZnSt, Fl PbSt, . KPS A PERESS T CaSt, 1 PER,LMUA HiyHl T R
A LR BT 39. 48 %6, BB T Hh e HCL A9 RE 7 . B UBI TC 28 BT o L J 4R, 2 S OIS o ) ) A 22
AR B 55— A3 25 R 5 B AR BT 5 B e A DG, 7 R s N TG AR 1 PR R ok B o, R R T DL
5 RRa e SRR Wl HCL i e [l ekt 2 B LMUA A7 8 AR R SR 45 4 AT 30 301 Fn i
Wy amee . h X P52 H PVC BT LA H . LMUA 5 ZnSt, # H & HoR i S0 RE 71 M
X5 BT LA AE bk BE RS B2 ZnSt,
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Table 2  Stability test results of different stabilizers
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) (5%
P i EEEEN
2.2.2 LMUA S5#RRRFEE L LMUA (%47 B350 48 M AN 58, 31X — & 0T DLl w0 W e 28 bk B vy

ZnSt, #Ab, LMUA 5 ZnSt, i Bl 45 R N5E 3 FiR,

M 3 AT%0, 2 LMUA 5 ZnSt, B HEE 12 4 i, 24088 5 I 18] 200 46 % % 11min; 24 5 1 o )
N ds 1 PR AR G E 4 J N 60min, AR CECBERR B HL T, La’t 5 CL A AR SR Y G A AR AR
552 A i) CU R AT JRENE R B LT DL S R e @AEM . BEES LMUA S/ b 4
K 58 FAH LG 90 B0 28 0 1k RE S BIAR R I 0%, ZnSt, AT LIS 3000 i 8 i S0 B v o T L AT DL
Wk CLAE T RN A B ZaCl, J& T % 5 R, AL B HCL R, B0 “ B be " s . fr LB &
ZnSt, 1EE TR E R b e B30, b RE B G 8 W] 0, BERUE B DR L, 28 1 iR, LMUA 5 ZnSt, EC I
4 s 1B EECRCR AT s HLPE R 2 18] i RO —

*®3 LMUA 5 ZnSt, £t

Table 3 Compound of rare earth stabilizer and ZnSt,

P AL ] /min WIS 2145
a7 L 31 o

5 10 15 20 25 30 35 40 A 1] / min
1:4 11
2:3 25

LMUA : ZnSt,

3:2 39
4:1 60

2.2.3 LMUA S5#ifsIR&E i LMUA K902 @68 7 m a9 A 2 7l B CaSt, 5540, K LMUA 5
CaSt, Bt , ElC&E R UL 4,
2 4 4, LMUA 5 CaSt, B )5 . @ @ BT 1A e CaSt, R @ H1 5 ;24 LMUA 5 CaSt, & id
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£ 4 LMUA 5 CcaSt, £

Table 4 Compound of rare earth stabilizer and CaSt,

A EAL ]/ min W S 21 A5
FasE A L 5] o

10 15 20 25 30 35 40 fif 8] /min
1:4 39
2:3 49

LMUA : CaSt,

3:2 68
431 80

FoikF) 4 ¢ 1, Hif K A Fa & i AT 35 3 80min, LMUA HLAYHE 25 AT LA i 44 . CaSt, BEII#E PVC Bt
) HCL 256 £ i CaCl, , & FCAH P RO S, Ml T PVC W50 . B CaSt, ASHEE M 9 L&, B =
REL 1 22 Js 4 18 4 (4 8 7 5 R I AS B 410 1) 90 301 25 €5 B 22 €0 8 ), 4% 2 IC LU 81 =2 ) A e A €8 PR e 25 BE R K
25 ik ,LMUA 5 CaSt, fefEE R BN 4 ¢ 1,95 F BA R i1 P IH g

2.2.4 LMUA 5Z L NUEEE R PER /ERN—F 54 BI 2 G E 7 ﬁ%@ﬁﬂﬁmﬁ;ﬁ R A b
BEH LMUA 5 H 7R, DR P E Z P FAE T ZRe g5 Rk 5.

H3R 5 Al F1, PER 5 LMUA & Bt 5. #8228 0 M B & LMUA 76 5 Bc o B o7 (9 Lo 35 38 n i 3 .
LMUA : PER=4 : 1 i}, 458 E A 3A B K L ik ) 60min, ®EHAS (00 RE 1 5, &2 0 J5 00 391 A K W 4 728 (0,
PEREABIS 242 &5 . I PE N8 2 Jo B R AL , WO oy i i HCL FAR AR 2 CL B ambi A8 @ik fg , BT 5 &4
BRI A . 2 5 AT LU H AT B 52 B e L He TMUA B0l 4 Sk e 0] i A8 ok e 4. B
KA TC H ) 2 TRl AR (g AR 22 A K, I, LMUA 5 PER RURAEE RN 4 = 1, PhRISCR &4,

®5 LMUA5PERER
Table 5 Compound of rare earth stabilizer and PER

PEEALHS ]/ min R 5L 21 25 i
Rl 1 o
5 10 15 20 25 30 35 40 Fif [i1] / min
L+d " & % 18
. % 7 5]
—
LMUA : PER _
32 G . o
[P

EEEEN -
— -_—

2.2.5 LMUA S5 JeMReEMZE B © % PER A LIZEf# ZnSt, MI“FERe”" M4, NIRRT HE 1Y
MAEERCR o LMUA [ ZnSt, 5 PER #17 =t R . 45 R WK 6 iR,
EB%%6T§H,4%EHEF*R%%E@HFJ?%J+ FE AR e I A R I IR CE AR M R A
A H4 | LMUA : ZnSt, : PER=3 : 1 : 1 B, #4802 i) A K 38 86min. FEHTAE G PERE J7 1 . A
Z R UBEE B . R LG AR Ak %Eﬂatuﬂzwﬂmh*@@ EAHZ2E AN K HAH EE LMUA HuphifF
kL L LMUA 5 ZnSt, & ECAH LG, FIIPTAE A FK b G ped A B R4 . T ZnCl, &
FER AR S R WP As @ PR, PER &5 ZnCl, 1T LUE % &9 #E i 30 ZnCl, X} PVC FEf# 1 HCL 9 i
b, GEZE T PVC RS 3 i K P AR @B . LMUA  ZnSt, 1 PER 7776 AR 47 #9 IR /R .
2.2.6 LMUA 58 J& 2485 F1 25 % PO S BE CaSt, 5 PE 1 #Ea & FI#A 5 0 B K 30 Bt 2 6 1
AE.LMUA 5 Hif7 =& i . 45 Rk 7 s .
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% 6 LMUA 5 ZnSt, 1 PER E#
Table 6 Compounding of rare earth stabilizers with ZnSt, and PER

. ) P AL ]/ mi I 2 125
B I b - : -
5 10 15 20 25 30 35 40 B 1] / min
3:1+1 J | | 86
| ‘ i |
— :
LMUA : ZnSt, : PER 2:1:2 ' | 4 78
i 3 o
1:1:3 ; 1 1 ' % &
1 |
# 7 LMUA 5 CaSt, #1 PER £
Table 7 Compounding of rare earth stabilizers with CaSt, and PER
E AL ] /min W 2R 41 A8
R 7 L i N
5 10 15 20 25 30 35 40 i 1] / min
™ B
_EE “
LMUA : CaSt, ¢ PER 2:1:2 ; i f] - m - 50
oo W N .
|

M2 7 A, =& B RS AR E RORAR A . 76 BVES O T T 1 » 45 B I L i AR B R R, = B
s 3 1 s 1A, AR E I A B KO 88min, MABEPERERE . & EBCIFE AR I LMUA Sl i e
F ) AP AS e BE T AT, BAIA R LMUA B35 R R e &0 T /EM L CaSt, 55 PER 4B %
THREER. k49 LMUA 5 CaSt, B 4 1 BRGS0 KB OrEfEA BTt m . X 78
Sl T PER fE K IPTAR ERE P R MER . 42/ kE . LMUA : CaSt, : PER=3: 1 : 1 i}, h1 4
PR RE L 5, = DM RIS R4F . LR BC S 1 3RS i) ] et .

2.3 BEER

2 PVC.LMUA 5 LMUA : $548 8 A2 : PER=3: 1 : 1 [JPUICHE & E R 0 i 5 R0
AR 3 FrR, HFEERE CT ORISR CT ) SR TFM A0 PVC B Fa &k, T, h =K
HL 5 23R8 5 500S/em BT HEFEL, T S 0K o 5 258 20l A8 A BT T B 1. T 8 %) #0082 3910 1) e
RSO A RHAE(7.0£0. 5) L/h, R FE WKW i HL 5 56 8 <<0. 34pS/em; & (0. 5040. 025) g ML FE
f T R ZEAB K N (60 D mL, i R[] T, 8K, £ R $R e il HCL i RE iR . d 1 3 1]
HLZE M PVC - IE T, 4 12min, ELERTE] T, A 17min, @7 LMUA 5 PVCIKHE T, F1 T,
HMREE B A S T, o4 82min . $ER %8 A 8] K 35 88min, LMUA /45 8% & A € 7 /PER 4 & fic #
ERNFESEE T, & 105min, FE B H] K35 110min, #F— 25 I 0F T 6- FF 3 bR s i B EL A7 5 4 114 30 75 4
2.4 RABRENEHAR

4 2 LMUA 7E#47 HCl SR FT S 20461 . R 4 7T, HCL AR #1519 LMUA 9 4i;
F 680cm ' B O—La 8 XU La’ 5 LMUA AN . 5 HCL & E 745 6 4 K LaCl,
HW L, LMUA £ HCl A B Z )5, 8 m T — A T 1450em " 19 O—H 84 45 3% 3h W die s A1 — A 47 T
1067cm ' A O—H #2025 il 9% 2h 8 S W0 ige L Ak B %) 33 79 A W A0 e 5 e A4 6 FFY 356 DR s e 11 6 iy 1%
Wl R H B2 . A .5 HCL AR BERTAH G AR A9 LMUA (19 C—N Hl C — N {148 45 4% 2) 16 1] 555 % 45
R sh % 1350 F1 1665cm ' il , 5 MUA #HL, i L8 al 0, HCL AR B S i LMUA 3T O—H, i
B La®" 5 Cl Z54)5.0 La Wi A2l T O—H, MIKHRTLIF I, HCL AL HE B9 LMUA $fii T
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1493cm ™" ) NO; Y45 95 30 1 B P 2088 30, O ELAG 3 S 7 R AR A0 19 45 IR 3h 06 28 A5 4R % 55 , Ui B B 355 4
EERAR L RATEE 2 T NO;, 5 H 4448 HNO,® ., PVC M HCl 5, La"" 5 ClT &4,
PVC I H™ —#4r 54 La* 19 MUA B 74546, — 8705 NO, 454 .

— pVC
L —— LMUA
800 —— LMUA/45%E/PER
TE 600
(&)
o L
=3
> 400
B
i}~ L
=
200
0 -
1 " 1 " 1 " 1 " 1 " 1 1 L
0 20 40 60 80 100 120 140
B [E] /min
3 LMUA H &3 £k
Figure 3 LMUA conductivity curve
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Figure 4 Infrared spectra of rare earth stabilizer HCI before and after treatment

K5 225 1 PVCUA I T LMUA B PVC FE S ITEET AT 185°C in#4 5 R L0563 18, | 181 5 AT T,
RALKEE L1 C—ClL B 45 PR 3h7E 613 Al 690cm ' 4b, AR T4 #9 CH, B i AMEEIR S T
1260cm ' 4b .24 CH, 375 A0 A3 P o 35 v B v AR 5k 09 &R 7 A E I 28 M IR S 76 1435em ' BFIE
XS L AT TE R I BRI LMUA (# PVC R 5 2 BEA A K A AR 1 AB I E S C—CL P 4 i 2 i
(9728 5522 55,613 Fl1 690cm ' AP 45 R 30 43 5 IR BB 21 %8 608 FI1 679em ', WRINT LMUA fy PVC
BE S 185°C F4r A i 5 . CH, 22 FE 1260cm ' &b (9 T AN R 12 3R Zh A 1435em " 9 748 B 4% 20 #5748 5%
AR 55, U B RS LI oy FAE LR R A S BT R AR A 3L A B EAE A HCL, s 3 im LMUA
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) PVC M fF 1648em ' 447 C = N I 4aik sh i, IF HAE 1489em ' A NO, W4 3 gl , (0
UG C =N 5 NO, Bk T ARATREEH T NO, 5 H 4544 HNO, . {EA Ik E 78 PVC
Y LMUA, 2 W IR A i HCL R 2 5 R e J 8 4.
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Figure 5 Infrared spectra of blank PVC and PVC sample with LMUA before heating and after 185°C fully heating
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Effect of 6-Methyluracil Lanthanum on Thermal Stability of PVC

ZHAO Jin-gang" **, FAN Jun-wei"" **, LIU Zhao-gang" **" , CHEN Ming-guang' ',
HUANG Xu-bo" *?*, YANG Yu-xuan' **, HU Yan-hong" **, WU Jin-xiu" **

(1. School of Materials and Metallurgy . Inner Mongolia University of Science and Technology » Baotou 014010 ,China ;
2. Key Laboratory of Green Extraction and Efficient Utilization of LREE Resources s, Ministry of Education ,
Baotou 014010,China ; 3. Key Laboratory of Rare Earth Hydrometallurgy and Light Rare Earth Application of
Inner Mongolia Autonomous Region s Baotou 014010,China ; 4. Baotou Rare Earth Research Institute ,
Baotou 014010,China)

Abstract: Using the double replacement reaction, lanthanum nitrate, 6-methyluracil (MUA), and ammonia water
were used as raw materials to prepare 6-methyluracil lanthanum (LMUA). The product was characterized by infrared
spectroscopy» thermal analysis and elemental analysis. The molecular formula is determined to be La(C; H,N,O,)NO, *
1. 5H, 0. Through the Congo red experiment, high temperature aging experiment and electrical conductivity experiment.,
the effect of LMUA on the thermal stability of PVC was studied. The results showed that when LMUA alone was used as
a heat stabilizer for PVC, its thermal stability and discoloration resistance performed excellent, the static thermal stability
time reached 73min, and the dynamic thermal stability time reached 88min. Combining LMUA and other heat stabilizers
for binary, ternary and quaternary compounding, not only the synergy of the product was good, but also the stability was
improved. When the composite stabilizer is compounded according to the mass ratio of LMUA : CaSt, : pentaerythritol =
3:1: 1, the static thermal stability interval reaches 88min, and the discoloration resistance and thermal stability are the
best. The light stability was analyzed by ultraviolet absorption spectrophotometry, which preliminarily verified that LMUA
has light stabilization effect. LMUA can react with the HCl generated during the degradation of PVC to generate LaCl, ,
which reduces the catalytic effect of HCI on the degradation of PVC, thereby achieving the purpose of enhancing the
thermal stability of PVC.

Key words: Rare earth; Polyvinyl chloride; Thermal stability; 6-Methyluracil lanthanum; Compound
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