CLEAN TECHNOLOGY, DECEMBER, 1999. 5(2) pp45 - 52

Z2t2¥ Filler24 2] AU AT4

Jes - AT - dEY™

L]
EH T 5 F A
FYIERE U

Recycling of Red Mud as Plastic Fillers

Jeong Ho Kim, Young Soo Soh and Joon-Hyung Kim

Department of Chemical Engineering, University of Suwon
Department of Chemical Engineering, Taegu University'
Agency for Technology and Standards, MOCIE™

& o

¢Ru)E A4 HrER vee HAYUE 9249 Filler2N AZE3H7] 48 472 £Y31d0 9
EAgd HUE Wb 2 27 RUEE|4LAHDPE), AT 2 E(LDPE) ¥ ZzgGA(PP) H
U7t Filler=24 AH§ 7h5@ Aoz dehdeh Hyzt Ze29e) Arbgel wel Fetage fE g8 37 glels
A LAE YERAD dAREE S SUHEALY WEF ZErE AstE. 018 $AsAl i@ Ml A
THSEY HDPEdl = AEU 2L TLEVAIS H7HAR 5% HArlshe 2l 2839 Aoz el Ppe
3ol Maleic anhydride ¥4 PPE #7151 WEAZ 59 Asrt 2=

LDPE, HDPE, PP, €8]2Hd R ABS7} Hogle €3 dFed2dd dixE JU2 Fille2Ad AHE 7H58
Ao verdedl ojde ¥t nldgdez Addto /AH 4] o wtch 4A F7HARA A=z YA
2FEPR) R 2HAREA ESTFTHAGBIIE EYT 35 F& BHS /e Ay EY SY2€L ¢ &
At

ABSTRACT : Recycling of red mud from the aluminium manufacturing process was investigated to be
utilized as plastic fillers. High density polyethylene(HDPE), low density polyethylene(LDPE) and polypropylene(PP}
were found to be the suitable plastic material for which red mud can be used as fillers. With the addition of red
mud the plastic showed red brown color. As the ratio of amount of red mud to plastic increased, the tensile
strength increased while the Izod impact strength decreased About five perceat of ethylene vinyl alcohol{EVA)
was needed as an additive to prevent the lowering of impact strength. Maleic anhydride modified polypropylene
was effctive for reduction of impact strength lowering of PP.

Mixed waste plastics containing LDPE, HDPE, PP, polystyrene and ABS could also accomodate red mud as
fillers. In this case, significant loss in mechanical properties were observed due to immiscibility between the
components. Ethylene propylene rubber (EPR) and styrene butadiene styrene block copolymer (SBS) could be used
to improve the impact properties of the commingled waste plastics,
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Fig. 1. Tensile strength and tensile modulus of
HDPE/Red mud as a funcion of red mud
contenet ; (o) Tensile strength, (@) Tensile
modulus
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Fig. 2. Absorbed energy for break of HDPE/Red
mud as a function of red mod content ; ()
without additives, () with 5 wt% of EVA
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Fig. 3. Izod impact strength of HDPE/Red mud as a
function of red mud content ; (m) without
additives, () with 5 wt% of EVA
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Table 1. Flexural properties of HDPE / Red mud

HDPE / Flexural strength|Flexural modulus

Red mud (N/nr) (N/mwi)
10040 25 0%
90/10 4.7 1149
80720 413 1522
70/30 376 1354
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Fig. 4. Tensile strength (m) and tensile modulus (o)
of PP/Red mud as a function of red mud
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Fig. 5. Absorbed energy (m) and Izod impact
sthrength () of PP/Red mud as a
function of red mud content
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Table 2. Mechanical Properties of Mixed waste plastic/Red Mud

Mixed Plastic/ | Additives | Tensile strength | Tensile modulus z:::: A:;sz)rrgb;d &zdn;;ngﬁd
Red mud (BPR/SBS) (N (N (%) {N-nm) {kgem/cm)
100/0 - 116 424 80 1012 511
W0/10 - 109 820 72 820 493
80720 - 1065 852 14 145 143
70/30 - 5.1 1359 05 46 1.15
820 55 113 892 50 703 11.1
80720 10710 118 370 238 4363 138

/PP/PS/ABS?} 26/26/25/20/59] F3H|2 TR e
F29ol HUE A7l Btk 2 23 Table 2
of Bluteh o] HYE Frlhgel we} AF2E % F
TV BEA ZEs ZadHed 9% g4
7M. 53 A7t 2090l EEE A% U$3
BEE lkgen'on ZHZ A AFoZ ALE7)GE
F 22 Aoz YEiked e 42E5Fe Za2go]
g0l AolX ¥ e vFEAd 7Y Her B
Aok N YR FEHE FANEN REAHY
g TIA7 Sl AEEAlEA EPR(Ethylene
propylene rubber)9} SBS(Styrene butadiene styrene
block copolymer}& H7tste] Mekeh 2b2hg 5968 E&
10968 F7ksted & AR Table 20 B <9lupe} Zo]
7 EF AZY2Eel 20% M3 dE A9 WA 2T
gt oAzt AR S5 B8 JAPEE F
7tk WEE ZEE dkgemom F290A 10kgen/cm
oo AA FUEAR FFAUAE HrMNE vA
227359 145 N-mZ 58 EPRF SBSE 10%4 37}
3 A5 4368 N-m2 ZA Frh3kdch wepy £ A
Eet2eo) JYE Fillr2 H71E o 28342 EPR
7 SBSE &35t o] vig F29 HoE el

5) SEM A}3 73}

#1914 HDPES] Z %= EVA7F WA w7} 3%
A2 B3t de ReE Jedn Y HSgpradye
3% EPR/SBS7h @7hsjolof 8l Aoz usehgrh

olEd AAE HAS »I) At W AW s
W& SEME ol 48t faste] rtrh

CLEAN TECHNOLOGY Vol5 No.2

HDPEA AUzt 20% IA7rg Ao sigwy
SEMALIZE Fig 8(a)el B{1 o7)d] EVAE 742
Fig 8(b)oll B gl

4% 449 sug

(a)

(b)
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