C# A WEARRREBEGHE B3E Fo R
i J KAPRA 3-2 (1987)pp.39~45

w3l 7h=agutez]o] ofqt th7| YAk = 2T
Elolo] EE IFATS| A7

Determination of Tire Tread Rubber in the Atmospheric Particulate Matters
by Pyrolysis-Gas Chromatography
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ABSTRACT

Rubber particles emitted from automobile tire tread by abrasion were collected by Andersen
sampler with atmospheric dusts. The samples of atmospheric dusts at each stage were analysed for
rubber particles by Curie point pyrolysis-gas chromatography with Apiezon grease L. column,
Pyrolysis was done at 740°C for 5 seconds.

In the pyrogram, NR rubber (bus and truck tire tread) was determined by isoprene peak,
and SBR rubber (passenger car tire tread) was determined by styrene peak simultaneously.

Tiie size distribution of rubber particles was proportioned with the size of rubber particles.

The concentrations of NR and SBR rubber were 0.23 pg/m® and 1.31 ug/in®, respectively,
in the atmospheric dusts which were collected from the street in front of Yonsei University on
April 1986. The ratio of tire tread rubber in the atmospheric dusts was about 0.63%.
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Table 1, Recipe for standard tire
tread rubber

Passenger Car Truck and Bus

SBR(OE) # 60* NR 80*
BR(OE) 40 BR 20
ZnO 3 Zn0O 3
Stearic acid 2 Stearic acid 2
Carbon Black 170 Carbon Black 50
Process oil 10 Process oil 8
Antioxidant3C 1.5 Antioxidant 6C 1.7
" RD 1 ”  RD 08
Vulcanization Vulcanization

accelerator CZ 04 accelerator MDR
” TT 0.8 0.8
Sul fur 2 Sul fur 2

# OE: Oil extented
* Parts by weight

Table 2. Pyrolysis- 8as chromato-
graphic conditions

Column : Stainless steel,3m@x6m
Packing : 15 % Apiezon grease L on
Uniport B, 60 ~ 80mesh
Column : Initial :55C
LM Binal :160C
Rate : 0C for 8min
20C /min
Carrier : N;. 20ml/min
gas
Detector : FID
Pyrolysis : 740°C, 5 sec

»Ase] » F58 ANt TR A
0.075mm polyester H(¢ 80am) S A}8-51% 3
backup filter 2= A9 HE (4 47 m)E AHE
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Fig.1 Effect of pyrolysis temperature on pyrolysis products of tire tread rubbers.
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Fig.2 Pyrograms of truck and bus tire tread rubbers.
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Fig.3 Pyrograms of passenger car tire tread rubbers.
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Table 3. Size distribution of atmospheric dust and rubber components.

Stage number 0 1 2 3 4 5 6 7 Total
Weight ot 21,38 20,92 6,48 561 3.11 3.40 5,47 4,67 71,04
samples (mg)
Concentration of 76,63 74,98 23,23 20,11 11,15 12.19 19,61 16.74 254,62
sample (#¢ /nt)
SBR (4 /nt) 0.53 0,53 0,14 0,05 0,02 0,02 0,01 0,01 1.31
NR( H#§ /nt) 0.14 0,03 0,02 0,01 0,00 0,01 001 0,01 0,23
Total 0.67 0,56 0,16 0,06 0,02 0,03 0,02 0,02 1,54
rubber (44 /nt)
Abound ratio (%) 0.87 0,74 0,67 0,61 0.43 0,17 0,14 0,10 0.63
sampling period : 1986, 4,1-4,9,

3. 5. WHEN A5 E 2FE3NE Andersen A E AFHE 4}

W7 F FHY AL B> E3s|of Eolo] E
HE 2FAES £4e B E stsdol e
f71 84l ol2%E, AFx}, dlzedd, o4,
Z|F el B o wlsl o] -5 eld A, ol
E, AEa qAed, 4L A9 s
2 gsted, AFa FHe vFEAZE 2.5
Fol A el & vl A9 dis A4 Eol
styrene 3] 2o & | E wixg o ?’ ba-
ckup filter ol TH 5 234 A44 ElEL
P9} A4 A4S FHE 5 gl A
JEHAZR oY AdPE Ao HEAAZ A7
Hle 2ho B35 A4 Zo] isoprene I s-
tyrene 3 2 B5ol 4 & Wl & 3t backup
Aelo] A" FRAAG 2FdAE
9 BAAAE dx XA} gzt Mol
B o] ualol tiadl s 2 Yels doz A%
A &5z} g,

L= =)
253

4. &3 B
g o] epol o7k wmdshe] whiel o) skl

A

g3 A% L4AAL T4 Pl LR
Asid e, ¥RdAG EAF 2F44EL Cur-
ie point pyrolysis-gas chromatography
2 ol gl T40ColA 5&7 FRAAL F
A& 9EHAA Apiezon grease L AL At
goted ¥ Agskelch SgdAY BA p-
yrogram%&ol 4 NRA (EZ, nlA% eojo] B
BE 2F)E isoprene 3 A E, SBRAGER
€ Elole] EA=mF)E styrene W AE o &
st} FAl Ho] 7458l ok, Andersen A8
HH7el 2D 2FERY Y EE 259
e} A7l wlH e BEE Vel e}

1986 49 AAN ¥ =¥l AR
FY24 245 NRAIY SBRAY =& 7
7F 0.23 pg/mts} 1.314#g/m30) Ao},

(FEM#ES '87.10.13)

J. of the Korea Air Pollution Res. Assoc., 1987



& 1 2 ©

Charson, R.J., Pilat. M.].,(1969).
Climate:The Influence of Aerosols,].
Appl . Meteor., 8, 1001-1002.

. Schallamach,A.,(1968), Recent Adva
nces in Knowledge of Rubber Friction
and Tire Wear, Rubber Chem. Technol.,
41,209-244.

. McDermott. W.,(1961), Air Pollution
and Public Health., Scientific Ameri-
can, 205, 49-57.

. Thompson,R.N.,(1966), Vehicle Tire
Rubber as an Air Pollutant, Amer. Ind
Hyg. Assoc.J.,27, 488-495.

Cardina, J.A.,(1974), Particle Size
Determination of Tire-Tread Rubber
in Atmospheric Dusts, Rubber Chem.

WHARRESHE@IE B3E H2A 1087

. Toyosawa,S.,et.al,(1977),

BN X

Technol .,47,1005-1009,

Analysis
of Tire Tread Rubber
Particulate Matter by Pyrolysis-Gas

in Airborne

Chromatography, Japan Analyst,26,38-
42,

Higashi,S.,et.al, (1981), Analysis of
Tire Tread Rubber Particles in Par-
ticulate Matters, J. Japan, Soc. Air
Pollution,16,163-167.

o
ol
r
ol
rﬂ
.‘“
do
ox
fol

. (1985), Aders-
: & =ANAE 2
Vg BA) JEFESH, o) 21 %

4]
=
>
fu
2
o
N
int
o
011’

b, (1985), 9% st~azrtEae)
—%—OI_Q_o]- ;H7] H'TOI"ELX\J_ZQ] “T‘Aé'!‘-f‘

A, Aapdte=d, A 3.



