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ABSTRACT

A blend ratio of rubber vulcanzates comprising NBR. CR, EPDM, NR, BR, and SBR
alone or blended is determind through a P.G.C.
It is found that a characteristic peak of elastomer is proportional to the content of

each elastomer when they are pyrolysed.
It is also classified to the different AN content in NBR vulcanizates, identification of

sulfur-modified and non-sulfur bearing CR polymers, and the content of ethylene, propy-
lene monomer and the third monomer in EPDM vulcanizetes.
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NBR - (Acrylonitrile butadiene rubber,

HCH,— CH=CH—CH,), (CH.-—CH)}Jn % F
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NBR31--- 2 Zeon Co.,, N—31

NBR32-:- el 2. Zeon Co., N—32
NBR§03--- 7} v} t} Polysar Co.,, KRYNAC 803
NBR35-- &3 23.4§348(%), KNB 35L
NBR230-- 4 & ABZSLT, JSR230SH
NBR220--- % & T, JSR220SH

NBR 1001--- #] % Goodrich Co., 1801
NBR72--- & &RIT, NV-72
CR(Chloroprene rubber, +{CH,— C=CH —
CHAT. 8 £5% ohesh 2eh ()

CRygse-- 42 Sumitiomo Co., 1066

CRmyq- OI—E_‘ %ﬁ{t%—ﬂﬁ, M40n
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EPDM512--- 4 & fEKGt 512F
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BR. &34 :qp;h BR—01, cis¥& 97%
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3.1.1 NBR
Table 1. Standard recipes of NBR, CR and NBRS o}28 2 Ea (CH=CH—CN, A
EPDM N) 3t e}l (CH,=CH—CH=CH,, DB) ¢]
Rubber NBR CR EPDM T3} ) 3.4 g4 29 gBa) sfe]zaME AN
Ingredrents 5l BD, zEx 159 olitAle) sel 2% I
Rubber* 100 100 100 o]27t HAE=u 1 S|4 ANS A4 §L
Zinc oxide 5.0 5.0 5.0 Az Golx o}E AXs AAEY 55 4 7+
Sulfur 1.5 - 1.5 3 A A= 21 g 15} NBRE E3A
Magnesium oxide - 4.0 - Ly Agsle o] 2 F slo)a 2 At}
Stearic acid 1.0 - 1.0 NBR & AN# ek w2 sjo]z QA& &
SRF carbon black| 40 - - 3}& Fig.13+ Table.2¢l] vtepwich
HAF carbon black - - 80 3.1.2 CR
DM, Accelerator 1.0 - - Cl
MM  Accelerator - 0.35 0.5 CRSe Zzz=w (CH2=CI:—CH=CH ) %
TT. Accelerator - - 1.0 o) &) Za3(5), (6) 24 L dis) QA Fo] Z2
Napthanic oi . . °0 222, FzeId ofgsl BDELE dl4
(%) Blend rubber
Blend system Blend ratio
NBR,;/NR --- 0/100, 10/90, 20/80, 30/70, 40/60, 50/50, 60/40, 70/30, 80/20, 90/10,2.00/0
NBR,;/CRy --- ditto.
CRw/NR--- ditto,
CRy/EPDM,,, - ditto,
EPDM,,,/NR - ditto,
EPDMy,,/BR --- ditto,
EPDM;,,/SBR --- ditto,
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Pyrolysis-Gas Chromatography® o|&3t 7}ata 59 dE Aol st (1)

Table 2. Pyrolysis-gas chromatographic con - = =ul CRe| ofel wl-- ulztsln) wjms uie
ditions Fol A4 EE M FEAE 312 VT F2e
e Column Stainless steel, =y #lo]laE Folo]ar st
(3.2amgx 2mleng th) THA O ALEH e EAgz Ao e} A
« Packing material 25% Ucon LB-550X on A (—(CH,—C=CH—CH,) 5S4« x—, X=2~6,
Chromosorb P AW (lil
(80/100 mesh) .
L n=80~100x) 3 W04, E4G0 1}y]o]
* Column temp, 90°~1607C (8C /min) )
) A& CRE 289 Zein Yy} th2s] a2
programming 160 C (15min, holding) R
‘ | . of 33l shol 2ol Ae|E Hof Fig.2ol
e Carrier gas Helium(25ml/min) :
Aol Zo] wlatw Azl B4 4B Fisg
e Detector Flame ionization detector |
]
(FID) (temp.220C )
P 220%) 31.3 EPDM

e Temp., Injection port |200C
EPDME dldalst =2 njgke) z134

¢ Pyrolysis 600C u = 7
, 22 943 20024, 248 15 2y
* Sample weight 2.5~3.5mg
(NBR32, AN33%) (NBR803, AN 34%) (NBR 220, AN40%)
8
o N
: AN
o 8
; g

Fig. 1. Pyrograms of NBR vulcanizates according to AN contents

chloroprane chloroprene
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N
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Fig. 2. Pyrograms of CR vulcanizates according to polymer type

Table 2. AN yields of each NBR on the pyrogram

Peak area(%)
mple AN content Butadienc (BD) Acrylonitrite { (AN) An/AntAs
NBR,, 33 14,574 5.364 0.269
VBR, 34 14,768 5.902 0.285
BBR, 35 13, 381 6.356 0.322
BBR,, 40 13,818 8.249 0.374
BBR,,, 42 15, 696 9.400 0.375
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Table 3. AN peak partial area for NBR/NR
cafibration curve

Partial area(%)

Blend ratio (wt/wt-%) Aw/ At Aop
10/ 90 0.031
60/ 40 0.083
90/ 10 0.267

(EPDM505, ENB)

N S
=
I e
Fig.3. Pyrograms of EPDM vulcanizates according to polymer type
(5]
2 o
=
©w
Dp
DMH o
g g b DMH
= M |’y
EPDM/NRK =30/70 EPDM/NR =50/50 EPDM/NR =40/30
Fig.4. Pyrograms of NBR/NR blend valcanizates
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Fig. 5. Calibration curve of NBR/NR vulcani-
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Fig. 7. Calibration curve of NBR/CR vulcani-

zates
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NBR/CR=80/20

Fig.6. Pyrograms of NBR/CR blend rubber.

Table 4. AN peak partial area for NBR/CR

calibration curve.

Table 5, Chloroprene peak partial area for

CR/NR calibration curve.

Partial area (%) Partial area(%
Blend ratio Acn/Ront Aue Blend ratio ! A/ At Aen
10/ 90 0.020 20/ 80 0.135
60/ 40 0.247 60/ 40 0.251
90/ 10 0.491 80/ 20 0.322
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Fig. 8. Pyrograsms of CR/NR blend rubber.
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Fig. 9. Calibration curve of CR/NR vucanizates Fig. 11. Calibration curve of CR/EPDM wvul -
canizates.
Table 6. Chloroprene peak partial area for Table 7. DMH peak partial area for EFPDM/
CR/EPDM calibration curve NR calibration curve
Partial area(%) A /At A Partial area(%) A A 4A
Blend ratio cn/7ieh T TTDMH Blend ratio oun/ Apuu+ App
10/90 0.104 30/70 0.160
40/60 0.200 50/50 0.286
80/20 0.638 40/30 0.468
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Fig. 10. Pyrograms of CR/EPDM blend rubber.
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Fig.12. Pyrograms of EPDM/NR blend rubber

1o
ot

0.1

" 1

Py 0 10 20 30 40 50 60 70 80 90 100
0 ;3 §8 ?8 gg ‘;8 fg 378 38 fg 1009 80 70 60 50 40 30 20 10 0
Fig. 13. Calibration curve of EPDM/NR vul- Fig.15. Calibration curve of EPDM/BR vul -

canizates, canizates.
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Fig. 14. Pyrograms of EDPM/BR blend rubber.
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Fig. 16. Pyrograms of EPDM/SBR blend rubber.
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Fig.17. Calibration curue of EPDM/SBR vul-
canizates.

322

Table 8. DMH peak partial area for EPDM/
BR calibration curve.

Partial area(%) e/ Aon -+ A v
Blend ratio
10/90 0.103
40/60 0.294
90/10 0.846

Table 9. DMH peak partial area for EPCM/.
SBR calibration curve.

Partial area(%)
Blend ratio A/ Apunt Agy
30/70 0.163
50/50 0.242
80/20 0.581
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