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ABSTRACT

It is important to understand thermal characteristic as a method to estimate the new materials,
because spontaneous ignition characterized by causing combustion in the low temperature without
ignition source. If can not find out the thermal characteristics of materials, it is frequent that causes
of fires could not be found. The danger level of spontaneous ignition material should be estimated
and by closely studying its thermal characteristic. However, RPF (Refuse Paper & Plastic Fuel) is a
solid matter and getting increasesa year by year because it is an economy profit as alternative energy
for limited fossil fuels. Some time RPF occur a fire in the cases of its production process and con-
servation. Therefore study for thermal stability and critical ignition temperature of RPF was so imper-
ative that the experiment by means of Bombe Calorimeter, TG-DTA, MS80, SIT-II, and Wire Basket
Test was implemented. As a result, RPF had a caloric value 26.4-28.3 MJ/kg, and its initial pyrolysis
temperature was 192 °C at heating rate 2 K/min. With the result of analysis by MS 80 which is an
instrument measuring microscopic calory, pure RPF not containing water has higher caloric value than
RPF containing 20% water. Also, SIT-IIwhich is an instrument of insulated auto-ignition was ignited
by 118.5 °C. This temperature is lower than that of Wire Basket Test. The critical ignition temperature
was calculated by Frank-Kamenetskii equation can cause ignition at 80 °C when conserved in the
height of 10 m by the standard of infinity slab.
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Figure 1. Pictures of RPF (A: Low material, B: After
cutting).

Table 1. Composition of RPF (wt. %)

Carbon | Hydrogen | Oxygen Water Others
64.9 7.6 23.6 2.0 1.9
Table 2. Properties of RPF
Item Value| Unit Method

Bulk density 490 | kg/m® | Mass Cylinder

Lower calorific value | 26.4 | MJ/kg | Bomb Calorimeter

Higher calorific value | 28.3 | MJ/kg | Bomb Calorimeter

Flash point >180] °C |Tag open cup

B3t A2 dA v &2 EYIe] RPFE Akl
A}

o] Al A= HaFZ 2cm, 4°] 4-5cme] 2
Eyog Age] 24L Table 13 ZoH, o] ASE
A z3] AL A A)F3E Aol

AF} 2JoIX =, Wire Basket AL A9 st oF
25mm ©|32 AEEL FA ZHE] ARSIt a2
olf+= TG-DTAZ H|E8led MS805} SIT-II 7S Al&

Aol 7] ol A ZANAZ AR Helz T
Y3t Figure 19] B £41€ RPFE YeRiZ Qi

RPF| G&AA 3t 7123 AEE Fra))
st A5 BAL FARIY oW, 2 AFE Table
29 JeRN AT

ARl U= 24L& 249 ANEE 119 di24ddy
of ¥ RAE ZAs= WEoE 33 w3 4383
o] HAZS Vel =3 AagHe 244 9l
AXE 53 243 a9 HAANE z2 YeRA
o, Adnk ExF] ¢ 147-21.0 MIkge] 94290
€ AU d Hjs] RPFY A4 58 d49-8 Vel
I St} o]= RPF7L Fole} Zelige] FAAIF]
7] Q& Jehtls dao s fodd



RPF| &7 <Pzt dAMSkE 101

2.2 TG-DTA

71EZ¢e e EAS ZAH] $8le TG-DTA
£ AMgstglon, exusld et S 2 I ¥
sl =AMeITh A71A4 AME TG-DTAE Rigaku
Thermo Plus TG 8120015, A% ZAL 7| sl
A Z71E907] AT £24EE 2 KmindlA A9
& APsPt AlgY FE 15Smg, F7)FEFS 80ml/
min® 2 3H L, ¢FvE MLE 418 AMET

2.3 MS80

A0 H 200°C7HA &) SEste] WE uAwdd
4g Zoldz) st 2= EFAIl MS80(Setram
Co. Ltd. )& AH2-3kich MS809] A zxzAe AwH|SlE
2 UHE7] &of] oF 1 g9 ANEE Y, EEASER
£ 001 K/min 433} H48-& siAth. 589 S}l

2 nAadakg vwslr] 938k RPFO} 20 wt.%S]
FEE vfo|AZ FAPZ FYd, FIT R7ANA
AES 3

2.4 SIT-IT

Al digk AEe AEE d471 fsiA SIT-I
(Shimadzu Co. Ltd)E A3l AHE ok 32
2ol AMgHE o] AXe FL Y ARE /HKE &
AeslenE 24T + itte FHo] o, g
A7t g3 sted Bl Be 2woA wElsle AEs
A& F71 Aek? EF L= MYeE wEeld 2mi
L] A2A o] 7T FERE Hol 3o
o, 2715% 5mi/min®] ZANAN 1g9 AEE FY
3t A9E s

2.5 Wire Basket Test

Aadsle] f1EdHEIT AHEE A, AlEg7) &
el Zo]7t 10emS] ASJHA 2] Wire Basket2 AR
3L, o] &71¢ 11 A=) RPF AMEE Yoir A
72 el Adsiden, 48 25 w2 %3l 47
& #gste A9 st o] e IAsEES
Ha3]oN F8ete dPWHOE, UN9 AL AR
A= Aol Yehd JUck®

3. &4 W uF

3.1 94X ofyy

TG-DTAE ©]&3% A4¥AAE Figure 29 JERIN
ou, F2AMEE 600°C7HA Y &% Aol wa i
3= Yepla At

Mass, mg
Heat flow, mW

Temperature, °C

Figure 2. Result of RPF in TG-DTA.
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Figure 3. Temperature scanning measurement of RPF in
the MS80.
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Figure 4. Spontaneous ignition measurement of RPF in the
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Figure 5. Correlation of induction time to ignition
temperature.

RPFS] AFshibg-& olgu9-2192) wgaloz 71y
33, delewo) feAZbe tlske] EAISPA Figure
59} e AES 48§ Uk

Figure 59] 49| 7]1&7|27¥ SA4FNUR & A
A& olon, Ao 2RE ARAs e AL T
T Ach!Y

7187125 Fild ARy g45dA e
53.8 kl/mol®] 3, A gke] &/d&ol =] 7k 40 kI/mol ©]
32 Hoke &2 e AYZ gemz Aek) v
RPFe] &3l7} oA oE - Adde ¢ 5 g 2y
U Mere 7gohd g Sl 9ol 93 AEF =
£& glov, RPFY 29 443 Hulz 71E3ke 3
oA ol o3 AE 2do] o|Foixnz 480
k290l 9lth webd RPF A8 A e 4
3 Qg gho] E ¢ glom, Az T A Al o
28 ARl fdaliof gl

400

g g
o ©

ra
&
=

Critical temperature, C
a 2
o o

o
S

\

&
S

o

0 2 4 L] 8 10 12
Thickness of RPF, m
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temperature and the thick ness of RPF.
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3.3 Wire Basket Test
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Figure 7. One of example RPF result by Wire Basket Test.
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