FHTERFVFRHRE
¥£305B FHRTHE

21

SAAEFDO>ERATYIICLSD
BRI A VRIS TOBEYE

Reclamation of Crushed Tire Scrap

with Sludge Involving Chromium
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Abstract The reclamation of the crushed tire scrap of the truck or bus and pa-

ssenger car was carried out by the mechano-chemical procedure with sludge which
is formed by chemical treatment of waste plating bath and contains chromium as

the main component. The sludge was found to serve as a degradation agent of main
chain of rubber and the binary mixture of the sludge and thiophenol, n-butylamine
or dimethylsulfoxide which act as a breaker of crosslinking points were found to
be the most effective reclaiming agents. The reclaimed rubbers could be re-vul-
canized with the use of a conventional sulfur-accelerator vulcanizing system and

the tensile properties of the re-vulcanizates were superior to those of a comm-

ercially reclaimed one
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Cr ;23, Fe;2l.5, Pb;1.46, F ;1.21,

Na ;704 XK ;3.96 (mg/g)
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Fig. 1 Photograph of milling NR

Fig. 2 Photograph of milling NR with sludge
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Fig. 3 Photographs of milled NR for 10 min.
(A):NR only (B):NR-sludge
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Table 1 Physical properties of re-vulcanizates

of reclaimed rubber with sludge (powder A)

amount of Hs  Mioo Mzo0 Ts Es
sludge(phr) (JIS) (MPa) (MPa) (MPa) (%)
0 52 1.32 4.44 9.60 250
1.0 47 175  4.69 10.98 310
2.0 48 1.82 5.15 10.19 320
3.0 50 1.87 5.05 10.68 320
4.0 49 1.74 4.45 10.19 320
5.0 50 1.66 4.35 9.90 320

Rubber powder A is crushed tire scrap of truck
and bus. Reclaiming conditions:milling time;20
min. milling temp. ;below 60 °C. Curing time:10
min. Curing temp:160°C. M;o0 and M;0, denote
tensile strenth at 100 and 200% elongation
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Table 2 Physical properties of re-vulcanizates

of reclaimed rubber with sludge(powder B)

size of amount Hs Migo Mzoo TB EB
pouder of

(mesh) sludge (JIS) (MPa) (MPa) (MPa) (%)
10-16 0 60 2.54 '7.64 11.66 260
10-16 1.0 63 3.92 9.21 14.50 270
10-16 3.0 61 2.65 9.02 14.41 340
10-16 5.0 61 2.25 804 14.31 360
24-35 0 56 3.14 8.62 11.27 220
24-35 1.0 65 3.04 9.21 15.48 310
24-35 3.0 66 3.23 8.04 14.11 300
24-35 5.0 66 3.33 804 13.43 300
Rubber powder B is crushed tire scrap of

passenger car. Reclaiming and curing condi-

tions are same as Table 1.



24 B TEARERRERE, £302, FRIE, Vol.30-B, Mar. 1995

IVEIDNETFENLYEET LT,

ST, FAHEA-LIA YL OB ONITLBD
YtEld . Hs:67, Ts;13.43MPa, Es;350% &ifEE XN
39, 25y URFOVTHELE L BRI O &
TLBOHEEMEME S T 2 &, B3ETET S
B, ToldBEMFEIOIIE > BENTVBE HDONEL
Frol BldiTWlEE R LI, CDEDICRT v DR
FHES A YT LB -BFERE L TERT S
TENBDONIH, ThIEXS v YNNREHE
ERERAICEIMT L TR L . — RS TN D
DIETFTLBVWIECEBRLTVWEHDEEZ SNG,

3.4 RSyTELMBOBEREOHBRICSE
(7323 BOBE

HOIRET-7F LTIy (BA) P F4 T«
= (TP PRUVAFINZINFFLF (DM
S O) 2k T Lk DLRME S A SR T 5
BhicHARITS S EERAD, ARETHEML
2R Ty Yk, EEROKRFTNREHOYMAIL L
TIERT 2 bDEEZOND, £IT, ATy P&
ZafE SYIMRI & O pERIC & B T L4 B OB A EKRE
Ltco TNSDFRTHAELCHED LN OWYE
Z2FRIICEEDTRLI,

HEAEFE L CHERAL (LAY L. Ophr Bk A
LicBE0BMmomERE>EDLH>TH S,
TP: Hs;54, Ts;11.4MPa, Eg;510%

BA: Hs;63, Ts;12.7MPa, Ep;280%

DMS O:Hs;60, Ts;15.2MPa, Ep;330%

2.7y Y DIRMBOEMT 5 & 5IERIEST & BEHT#
SMETF L. UNEnT 2E@m»rRH 505, R
Z v Y1~2phr& Th 5HFAHK| £ 1. OphriBE L7
BAEANRG/NT 2D ENTBMFENESZ 5
ENRBH LN, TNOEDZRIKFVTIEINROFESH
Ui LB S DY NEE IR - TV B D EE
AbNh5b,

4. £&®

JOaLEERNETED XAy I EIA TR
77y 703 L EEHENICEET 354 ICH
HRELTHERL, X0 L5 WEREE,

1) 27 v VENROFEHRYEETHRMT 5 &=
LDFSENKIGICIKT L. NROFHEYMAIE LT
ZZ 0y VHIMERT B ENED ST,

2) FTw I NRIAYRUOFERESI A YOI
L EBETARICR T y VEBERE LTERT
& AILINT Y —F 1+ VI DAIEEE TS - 1oo
7. BB DI TBA15HPa, TBAYA00% 2B
DENIEER LI,

Table 3 Physical properties of re-vulcanizates
of reclaimed rubber with sludge and co-

reclaiming agent(powder B)

co-agent amount of Hs Mioo Ts Es
sludge (JIS) (MPa) (MPa) (%)
0 56 3.14 11.27 220

BAY 1.0 57 2.45 16.66 390
BA 2.0 54 2.45 13.72 400
BA 3.0 52 1.96 15.19 420
BA 4.0 49 1.67 13.43 450
BA 5.0 47 1.27  10.78 470
DMS0?’ 1.0 60 2.45 13.72 320
DMSO 2.0 58 2.35 14.99 330
DMSO 3.0 58 2.74 13.92 310
DMSO 4.0 58 2.55 13.62 320
DMSO 5.0 58 2.55 12.94 340
TP# 1.0 56 1.57 15.48 450
TP 2.0 55 1.47 13.13 420
TP 3.0 48 1.18 11.27 500
TP 4.0 46 1.08 10.98 510
TP 5.0 45 1.08 10.68 510

Adding amount of co-reclaming agent is 1. (g

per 100g of reclaimed rubber. Reclaiming and

curing conditions are same as Table 1.
Un-butylamine ?’dimetylsulfoxide

3) thiophenol
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