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Table 2 Characteristic temperatures of petroleum coke

and bitumite at different mass ratios

530 ‘C ~550 C

b

(dw/dt) max/

Sampl i/C . max/ C ,/C

ample [4% (% « min-1) 0 [AY
Petroleum coke 492 12.37 548 653
PB75% 485 12.09 547 641
PB50 % 477 11.72 544 632
PB25 % 467 11.77 541 609
Bitumite 455 11.81 538 592

. Ci. C,

g\] [11-14]

GB/T 33304—2016

o

3

Table 3 Combustion characteristic parameters of petroleum

coke and bituminous coal at different mass ratios

‘ 7»(7,/ o Co/ 7Sy/ o
Sample (1077 « min~! (10-% + min—1) (1079 » min 2
cK-2) « K79
Petroleum coke 3.853 5 1.792 7 8.188 3
PB75% 3.883 5 2.470 3 8.200 6
PB50% 3.890 1 2.977 5 8.577 8
PB25% 4.138 2 3.774 1 8.615 2
Bitumite 4.379 1 4.604 7 8.729 3
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Combustion characteristics and NO emission characteristics of

mixed combustion of petroleum coke and coal

ZHU Ruixin LUO Zhongyang YAN Bichen YANG Xudong GUAN Wenjie
(State Key Laboratory of Clean Energy Utilization, Zhejiang
University, 310027 Hangzhou , China)

ABSTRACT Co-combustion of petroleum coke and coal is an effective way to utilize petrole-
um coke efficiently and cleanly. The combination of thermogravimetric analysis and tubular fur-
nace combustion experiments were applied to investigate the combustion characteristics and NO
emission characteristics of petroleum coke mixed with different mass ratios of bituminous coal,
lignite and coal gangue (petroleum coke mass fraction: 0%, 25%, 50%, 75%, and 100%). The
results show that compared with lignite and coal gangue, the combustion characteristics of petro-
leum coke are more similar to bituminous coal. The ignition temperature of both fuels is about
450 ‘C=500 C, and the peak of heat release rate in the DTG curve occurred at around 550 °C;
When petroleum coke is co-combusted with bituminous coal, the combustion characteristics are
better than when co-combusted with lignite or coal gangue. Specifically, at a certain mass ratio,
the ignition temperature of co-combustion of petroleum coke and bituminous coal is lower than
when co-combusted with coal gangue, and the ignition speed of co-combustion of petroleum coke
and bituminous coal is higher than when petroleum coke is co-combusted with the other two fu-
els; The ignition characteristics, burnout characteristics, and comprehensive combustion charac-
teristics of the petroleum coke and bituminous coal co-combustion gradually improve with the in-
crease of bituminous coal mass fraction, and are superior to the combustion of petroleum coke a-
lone. Due to the improvement in comprehensive combustion characteristics, co-combustion of pe-
troleum coke and bituminous coal always increases the peak volume fraction and emissions of NO
during the combustion process compared with single combustion. When the mass ratio of petrole-
um coke to bituminous coal is 3 ¢ 1, the peak value of NO emission volume fraction increases by
approximately 75% compared to single combustion of petroleum coke, and this increase mainly
occurs in the coke combustion stage, which is closely related to the combustion state of the mixed
fuel and the form of nitrogen present.

KEYWORDS petroleum coke, bitumite, mixed combustion, combustion characteristics,

NO



