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Abstract

Automotive interior air quality brings great influence on the health of the driver and passengers.
OEM requirements for vehicle emissions and VOCs (volatile organic compounds) are more and
more seriously. In this paper, we studied a kind of polymer material, which using 5% inorganic
porous mineral shale protein powder replaced 5% talc powder basis on modified polypropylene
PP/PE-TD20 material. The studies show that the basic physical properties and appearance test of
the new material can meet the OEM standard, four emissions and VOC test values decrease ob-
viously. It is proved that the material is a kind of healthy and environmentally friendly low VOC
modified polypropylene materials.
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1. 3l

MHT, RER NG HEBH R, 2802 E AL R R e R AR K [1]. R
WRERH, FRNEBELSMESRRSFHATRA LR, WE. Ho. ZH. BRCRIRERR, KR H R
AR E G| . PRIRIE KA RGP, ARSI AR (2] [3]. Bk, $EHIE NSRS,
X T REAN GI SVR G A RGP v Rt R R, AR ERZE PR S M R B ANBOR T, ORI 9 1)
B fi e B B 2R X [4]

B S AT AR HE R A6 VR 2 ) e B IR (R 5 ) R g . FRE T 2007 SR A A 1 (HI/IT 400-2007: P9
RN RSB RY) FOR RN 2 J5792) » 5T 2008 4 3 A FF4ASLH#E[5]; 2011 4F 10 A KA T (GBIT
27630-2011 e =N TSR RN IER) » (ENERENT SRR SHSC6]. FR, % REN
XHARBEBUR AT VOC (R BRE Ry, Ban—iR% T 2014 4F kA | (Q/FC-CD05-011-2014 44 E
SR EFMMER R R BERYR R 2R ) FrifE, —3R KA 2016 4F &40 1 (Q/FAWVW 0001-2016 {5 %
PG A3 R MR MBSO AR UED o

1E PP KI5 TH, VR 2 AT & TR PP MR A =B [7] [8]. EMEIA R R T —ak -4
KE, ZMERIF 5% G2 LI YT TUA B A AR & 4 5% ARk SR NG (PP)EAT et 2T A A
R TG RO PR SR A N T AR R R N, T BRI S AR . FR A R IR R R — R
[TAR AT 7= S AGHIE,  3E— P T M B ORI VOC R M KL R 5114 BE o

2. SCIOERSY
2.1. FEMmiEEL

A SCHET IR N P EC S I PPIPE-TD20 #4 KL, H4 5% DU 8 A 8 & 4t 5% Ak,
TSR PR RIEEAT X LEWE T, ik 1 F,  FE it B R AE 1500 WAL 4% o

2.2, ¥MmA

5% AR AN B S%IE AN, 75 BRI RIEE A FEA AN ME GE R 3Lt B, BRAR U DY I
FVOC MEME, 7 2 FE BRI,
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Table 1. Test materials

= 1AM

FE i 5 JERT R 45 EIvA:]
1# PP/PE-TD20 ({8 4% 20) PPB104D15022 RAEAAL
2# PP/PE-MD20 (#5315 + TUEEH A 5) BRE62HBJD-16 A4
Table 2. Test items and standard
= 2. T E R NIRE
i H LioRl g wRS A
HE B R BP221S DIN EN 1SO 1183
A B P /I e A Pakiiane gl Z005C DINENISO 527-2
Bf 1l i Zwick il HIT5.5 DINENISO 179-1eA
5 alitane gl Z005C DINENISO 178
& RIR AL JERIREAX MP600 DINENISO 1133
[EREES T ) 45 e L 430P-1 PV3952
iRy Stk AT 2 AR A Ci4000 PV1303
TiEf Kl AT Z AR A XXL PV1306
iy Ak AR ] PH-101 TL52388
Ak AL L) PV3900
JSR03 AR TR 7890A PV3341
I A PV3925
At FAAx HAAKE K20 PV3015
VOC (& 1H) TRAE A 1525 Q/FC-CD05-011
VOC (# £1) - BT A A 7890A/5975C Q/FC-CD05-011
2.3. [RERSTHT

FER PG (PP) P EE RE rp, S H 2N — SEA BB AT NG, At 03kl SRS LF 4. AR
SRR R BURGT S, IR LB 7 RN 2 B TS B IR R B TN o R P (0 e s e B D 7 A2 R [9]
BRI M BRI EoRUF, T AMRBR B 48 A ORI/ TS . BEE BRI AT A e, L T
IRZHIBIR AR &R, BFEEERE R HRER. SRANDET Y LERC LS Tk RS, Sk
R AR B PFRAAR R PA— 5 T3 A T ARSI, AT BEX AR R AR 7 A R B 4 R AN T
BEATUR B8], [FIRE, DA R AR VR R S g Y s B R, X et SR T I R A LN T kAT
WA B, i 1R .

Figure 1. The schematic diagram of sorption
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3. HR5ITR
3.1 FMITEEB AR ERFEGNFEEIE R RE(MFR) BRI

R 3 PR R F ) 12 PERERT MPR ISR, WRART LA, H 5% 004 B F iR AU 5%
Wk e, MRS R, PLRIREE . SO ah TRz 2 IR A MPR A TN B, WA SR A
S, ABAEARAE AR VS LAY . XU TUA SR A Aok B s i ok Ja . A vE RN Tk RE 2
A TGS K, BTl EORIER R SRR, TUA B A0 135 B B E I E 5% AN .

Table 3. Two samples physical properties test results comparison
2 3. PEFMARI IR REAG M ZE R

B %‘3&‘2 EALD S N SES ﬁ%ﬂ#ﬁ]‘jﬁfﬁ 5 AR MFR
(g/cm®) (MPa) (%) (KJ/m?) (MPa) (9/10 min)
1# 1.02 20.2 108 24.8 1503 25.2
2# 1.02 17.9 125 21.6 1284 21.2
o 1.04 +0.02 >15 >4 >20 >1100 SHME

3.2. FRmMITEEBB XIS HIRNE

R A TP 2 09 5% TUA BR A ARBHCE 5% Aok R AT RHETH B TROCRE . TR AR A A Ak 5
MR AR . TR PR B4 € SONMPRIAS B BAT RO WU 0 (191 an SR 8 9 s [ Sk W Fo i 71 # 3
PR PLE, R, RTINS RS 2 1.27, W2 uliebriEZoR . OB
KA PV1303 ARUEXT YEIEE (5 AN W) B AF R AT VR, 2RO I TS SRR A ROR W 52
JCREE HF R T B L L, A S B 1 (L) R SOCIEFEAF BT (A MoK B, a2 Bt fs
FEBORBOR . Wi 4 I8l 2(b)fia, el 5 ARG S, 0 H AN A A e ER, R
TSERECRACIS,  Jon] WER] LUSE B (dT 557 WIS, ISR 4 0 R ZR . T AR
KR Z I PV1306 ArAlxT il fFiEAT 5 AN IR, RIS I fI AR R IR AR AR, 3K 8 MY
e 4 R 2(0)fr, 4l 5 ANFEIIIIRGTE, FEOERETCEM S E AR, AR, FabRHEEOR . i
IBAARAE 150°C 400 /NI EIERAET, PRANHI PR S RIS AL, PP AT LA 7. R
RIRANE 2(c), [ 2(d)FI A, T4 GG R R E M A, i 5% 0T & A U AU 5% Ao A 1
DR SR A A, AT DA AL AR AN i e P K

3.3. FIMTTEZE AR EF B L5 AR

HOR DU BHZ AR BBk, R, WREHETAT I . R4 PV3900 V78 WA IR IR E, R TF
WhRHERT 7y 6 90, M5 iR, i 5% UUA B A AU 5%IF At Ja, AR 5 KR 4 2%,
TN S A UN TR B AR BR ] 5 225 8 P R Ao NAR 5 55 v e
KA E 100°C 7 A MR A R I/ 7 IR, FIRBEH A A Sl A T, BERIREEZ A h 45 %
HY SRR /N 737 Bk 5 48 DA L 0X 25 A PRSI F 75 G L RO LR I Pl S5 i . 3 5 Bk W], il 1#
AN 28R KT PRV B A /e R EOR, (H 2RI EUE AR 2R KT, SWIUAE A A
AR B%IF AR, X PP PRI RS R BR K AE A -

3.4. FmMITEZEAABMEXFIH VOC BT
VOCs (volatile organic compounds), #1240 25 SRR /AT 258 P £ B RHRICR IO R AT LA 5400,
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TEATERRY) . BRI e BT HE. R — HRRIERAE . #4884 Q/IFC-CD05-011
b, 10L 287 PR i HORUE XS 2 Mt EAT VOC Kl BUR B bR, AR, R, &
ey KOG W, L. REERRIEE R IR 6. WRTEIEFE T, o 5%IUA HE A ME 5%
ARG, BR TR R AT ENS A Th i IRARIME GRS AN ARSI R T o [, T i —
LRM BRI G RA G, 2#0F i XSS RIDEARHE EORVE B N . I VOC MKSE R 1, 2# K
R Fk VOC MR R M AT KL

Table 4. 2# Samples appearance properties test results
= 4. 2#F) MmN RN S R

i 145 TR s TS 5 i #e: A
Kl 1.27 4 % TR K Tk, TERE
Kb dE <15 >4 % TR K TR IS5 A
(a)

Figure 2. 2# Samples before and after test appearance comparison.
(a) Scratch resistant, (b) Light resistant, (c) Sticky resistant, (d)
Heat aging resistant

[ 2. 2#H) RmAP IR I AT EXTEL - (a) THEVIE, (b) TiHEHR, () it
&Hh, (d) MHREN

Table 5. Two samples four emission test results comparison
= 5. FMEI A& UMK 45 R 2T EE

KT H MREE 1# 24
Ak 40 % 5 4.0
Rk <40 pgClg 16.7 1.3
R <3 mg/Kg 0.068 0.042
Bt <1.5mg 0.98 0.25
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Table 6. Two samples VOC test results comparison
= 6. FAEIS VOC M4 Attt

P % % — % 7% K2 S 2 S
1# 1.7 2.4 97.2 59.8 15 30.5 139.5 N.D
24 1.7 55 0.8 1.1 0.8 7.7 36.7 N.D
Pt <30 <60 <60 <50 <50 <100 <50 <20
4. &g

A SCHET IR N P EC S I PPIPE-TD20 #4 KL, H4 5% UL 8 A 4 & 4 5% A%,

FFXF X PR AR EEAT XS EEAT TE o BF TER W HT AR I R BE AN S AR S0AS: TN 2205 A 2 7 AR b R
[ I HOR PUTAT VOC il £ fid W 2 B AIC,  15W] PP/EP-MD20 & —Fhig FEFA M VOC B SR I VR 25
WPk, ATHE— BTN .
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