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Abstract

Through experiments, the “explosibility”, Minimum Explosible Concentration (MEC), Minimum
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Ignition Energy (MIE), and Minimum Ignition Temperature (MIT) of carbon black dust clouds were
tested. By comparing and analyzing the experimental conclusions with previous research data, and
combining them with the actual process control parameters of carbon black process, the following
conclusion is drawn: Although carbon black dust exhibits “explosibility” under specific conditions,
carbon black production enterprises can be determined as non-dust explosion hazard zones on the
premise that dust prevention and control measures are properly implemented and the safety inter-
lock system is reliable.
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Figure 1. Standard system for dust explosion characteristic parameters
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FAF: ARG HATIRME . BRI BRI E BRI FEIX (8], A 7E 20 RE B 1 s KR . eIt 28
PRIETER E N RS BRI (FF % & SR EM), AR BIERT AR B FREE, B
DRRLRLAR RN TEAR B H oA DL RO B Am S A i (T e e, DA DR R IR mT R R E VR A 2 I R
ZH8]-

W CRT IR IR AR RN XU VA4S K R P 2 00 52 7778 (GBIT 16425-2025) 1 5.3.3.4(a) fEAL— R IE
EFEF, USRS Pe — Pigniter > 0.03 MPa,  TUAAZ KR & A4 T HRKE[2]-

ARSI R I B #5 Siwek 20 L Bk, KR 2 NRERCN 1k 1022 sk B B DA GRS HEIT S50,
SRR 24°C, MIXHREE 70%.

3.1.2. EWMBERELIL T

I 77 154K B 1ISO/IEC 80097-20-2:2016 MEIEIAEES 20-2 ¥ 70: AORMEME P PERY 2R S8 73, Kl
W4 Siwek 20 L Bk, AUKJE - BANBEEDN 1 kI A0 fUKE, FRE DURIRIRASHET 250, SR B IR
24°C, FHXTIREE 70%. TEULSEER KA T SRR S50 ik 2 .

Table 2. Dust explosibility screening test

2. BRI B

Fe C [g/m3] Pex [MPa] AP [MPa] RTIRIE?

1 750 0.489 0.456 J 5

Her, ¢ MAEmikE.

Pex: JYEH ).

AP = Pex — Pigniter (Pigniter = 0.033 Mpa: 5 < B IEEIEIE /7).

B/ e 7E 750 g/m3 iR BE R, AP =0.456 MPa>0.030 MPa, KAEENE, fEULSEIR 61T, &R
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Table 3. Minimum explosion concentration of dust cloud

=3 METRNRIERE

e C [g/m3] Pex 1 [MPa] Pex 2 [MPa] Pex 3 [MPa] SETTIENE? B/
1 40 0.041 0.046 0.048 % H =40 g/m?
2 50 0.05 0.051 0.052 P L =50 g/m?

Her, ¢ MAmIRE.

Pex: MEJEIE 7.

MEC: ¥y 2E = e/ NEVEFE

H<MEC<L

——L: RABIER B K.

——H: ARARIER SR AR .

UL ARSI ST, B 2k 9 50 g/m3 I 3 IR SEIGEE Pex 5>0.05 MPa A & A8 IE,
RSN 40 g/m3 I 3 YESEIGERE Pe $1<0.05 MPa I\ AR K AEBRNE, R Bk b 25 /N R VE IR
& MEC: 40~50 g/m3.
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I GBIT 16428-1996 (#r>z fe/h mUKBEMNATT L) € : M= B Emin /T E1 (ESZE 20 IX5E
B AR A K R ) A Ep (LR 20 Y3 H LM MR SR/ NRE ) 2 B], BP: E1 < Emin<E2[13]. 1E
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Table 4. Minimum ignition energy of dust cloud (with inductance)
4. ML TR SR BE(HTR ) MK

e E [mJ] U [KV] SEER I BRI T RBR?
1 1000 11 80 0 i

Table 5. Minimum ignition energy of dust cloud (without inductance)
=5 BAETRN R KB HERR)MIK

53 E [mJ] U [KV] SIS IR HKIREL T R
1 1000 11 80 0 5

Hr, E: HAFTEAIIREE .

U: fifRE AT

MIE: #3222/ RUKRE (Y FLEK)

E:<MIE<E;

——E1: BERBM A R SRR .

——E2: REME RUM E = B AKRE R .

HHUEAS H: FEARSEI AR N, R BRI A 25 1By s K BTG 10 A2 i PR K3 2 AN Fh JaR U 3 4 A A
IR, Bk AR W B mUKRE MIE > 1000 mJ.

34. REREEZREENEE

3.4.1. SIS & R R AE
I OBy b = B JORJE M E J71%) (GBIT16429-1996) A< R I[14]: 24 L >300°C, MIT=L—
20°C, 4 L<300C, MIT=L-10C.

3.4.2. KWHIER IR D

Kl 757:: KR GB/T16429-1996 #3202 25 Sl 35 LI 78 F7723, o BE 20 2= S A1 5 K U A A
W% AR R B - B0 BL/R #5256 47 Godbert-Greenwald oven, #f 5 DUR SR ASHEAT 5256, SCIRIR B E
24°C, FHXREE 70%. FESLSEI A IR aEiR ik 6. & 2 Box.

Table 6. Minimum ignition temperature of dust cloud

=6 METRRENEE

75 Toven [C] LRV € ERRVE R R #IE
1 460 1 1 7 L =460C
2 440 10 0 o H = 440°C
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Figure 2. Minimun ignition temperature test of dust cloud
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Table 7. Gap analysis between carbon black dust explosion test and experience data

F 7. RESCBIEENK SRR ES KW HIRNESF ST

FE o ek AR SR B R W%ﬁ%{ L2
R CRVEER AR 12 E IR FEIE R I R Gt
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% E drbif2 2 10~20 um 58 2 S B T A L

Bk, KR FIR KA 3645 Wi TEREAEERR

s sts g s 9/M? [2]e Turkevich E[15]H 7 _ - o TEZRGE R R HLA) o 3

R B ASREAA SRS
R SRR NERRPE . A AT T AR
TWORBREA L GHRIORL I B8R A7 55
IR /N B JE By 429K JE (MEC) 7E
100 g/m® [ LA

PCME # ZR 4R Ml £ A LA
MR RS BBUE R
AR B RL B 2 A7 7R R
I ORI A, HIEA
FRIE FIR 40~50 g/me.
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9 MR RIE
KARE MIT
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Fray, o BRI AR T HE AR
LG mm) SRR E A
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T 600°C [2]. Z=R1], XI|5ZPH[16]
SELER R 2 I B ARG R
R, TR B R R B
450°CH RAEH KK .

440°C

SEISAS R MIT JI &=
N T AIHUE, X
5 FE R R E
FH K.

wRBA T2 R
BUEERSHRZN
To, ToIENEF M R
EFETZHEERESRC
J& -  BIREEART 200°C,
WAL TF A= sk E K
IR JE MIT 440°C.

MR RN
3 KAE(H LK)
MIE

KRz B/
4 REECAEH
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A H (2015 fR)) AT SR
TFM LY e/ K BE B BE B
I3 B E LI 2 R AR IR AR
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&) MIE 78 1~100 mJ, [Em}
SR HE R I SR U R B R 2
[17]. HRHE I B AR AL B
SDS Hid &I B sk e >
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T STIARM LS5 . [Rl A
FU[15]7% B 2 PB4 K44 ) (B
Fh R B /N K BE 10%~108 .

>1000 mJ
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52 5B 2% 1 PR 1) (33 K
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mJ), F/N s KRR
B REM LD
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28 00 FUMH A R
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i DA _E S0 K 5 DAERT L2 0 (E 0 EL A 45 U R SR AR AE — e R A N 2B AR, H
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SR BE TELREHIS AL, IEH A TIPS Ry A g . IR AL BRI RE M A 53 VRl 4

N JERANTE R AR A P2 B L doe /N MR BE A T LA B R [8]-[10],  [RI 3 JRAE 3 P R G AT A . 72 AR i
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SR A AT REAE T 2B WAB(NER AR g« S aUERTHIL 5 SRRy AR s i 1) HE IR 2B 5 R 2 B e Nk
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2) MR/ NMBRYEREMNRSLIGA e R B R = B/ NBYEWRE MEC: 40~50 g/mS, SEBRAE=r ]
FIRETE B4 N SRR B B 5 . R SRR P T 2006 B 2 SR FH i R BT i P A1 B A i R A 2 45 4 11
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