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Mathematical Derivation and Experimental
Investigation on Pulverized Coal Destructive
Distillation by Heat Carriers

Jianjun Wu, Xiaobo Li, Jing Tian, Gui Tong

School of Chemical Engineering and Technology, CUMT, Xuzhou,China

Abstract: The main factors affecting pulverized coal destructive distillation were identified by
mathematical derivation, pyrolysis temperature range was determined by thermo gravimetric analysis.
At different pyrolysis temperatures, using different temperatures of heat carrier heating coal, on coal
particle sizes, heat carrier temperatures, ambient temperatures and carbonization time influence on
volatile was invested. The results showed that: particle sizes of pulverized coal and hot carrier
temperatures had a little influence on volatile, ambient temperatures and carbonization time were
apparent impact on volatiles.

Keywords: pulverized coal; destructive distillation; heat carrier temperature; ambient temperature;
volatile

REATEMNEIEEHES SREMR

REZE, FRE, ® ¥, R

HEG KA T 2ABE, (R, HH, 221008
B B BRI, REWRTEYIEYmRE, AREATHBEGAMRERNE., £X
Bl FABIRLIBE T, TR R AEREIS TG, FEasd, RBWEE, T80
LR E A TAGRT W 24y BARL 5 09 F e AU . 4R bRt - B R R AR K,
ABIRE AT EL S HrAR T, TABIRERE e TG 1A 2 = X H#rnt 5 2.
KAEWA: bk T8 ABURRES RE; HAS

PES>ES TQ546  L#KAFIRA: A

REYS N 285 R e Ik g, i [ ¥ REVR DR 2
L T, R, AT 20 2K, EORTERIE fE
WL IR 600 L B H I P A s
MRBrBEIRAL, K2R RN BIOR A £ T2,
kAL 52 S5 i ST AR AP, BRI B A
25~60 mm Z[a]. LET BOBY R g A0 LE AL . —,
BUHRIRGE, HER BHEA R AR, IS4 .
TR TR B RT DLAT 200K o ACIR AR B B
OB RN B EESEZ M e, R g
TRRER RN T4 R 0 5k

BRARSRIE A AT ) S N R, B
A T ST IR E A EDIAIG, Ok 3R il L
AR IR AR YT S0 PR S I e 3 5 A e M PR R

HEWH: #WETmKR N4 (20060290506)

JRAY RIS, R (0 BT S84
o Babu BV $E, [ 58 PR AP BT AR 15 At
(1 TR RE 5 B v AR ) F) B S, A AT s A
SEBRIA AR E S AP, TR, B,
AHE, BSOS NS T BB B RO RE . A
5 15 7 REA AR — LU P B B . T
SR IYRE TBORA KIS, e S A AR R [
1, RPRRHHE R I AE IR R RO BER BRI
Jiide Rajant®V Sx A R o (B 42 08 A3 A0 B R
WAL BRI AR 2 IR g /<[ i sl
REHERSOET IR S, R ZOm o s 2270
PV T PR AL AR 2L 53 (KT A o
JERIRE, A KRR IR A it 7, 7RI
IR RIS, LA LArp NRTRE A T 5

978-1-935068-37-2 © 2010 SciRes.



‘ogi* Scientific
. J
+* Research

W%, AT TR A /R B TS T
HRTERAR R, ASCUL S SF 40, T
HECEAESS APy e A1) A1 IPS e ST EURF W E7
T K 2 R TR I R B
1. TRttt e

PRI STAR,  FE BT i R v
BB, BT B I B S 75 DL
Blo kT G, B DL

1. KB IURL S R 1) A B A

2. T b % SR 5

3. BT S), SRS A, HkC,
P

4. R FR IR

LE T FALBR R, L B T L AL,
A

> - - ot: ot- ot-
i+ +0,k=—-A(—i+—j+—k
q,i+0a, j+q, (8x ) )

0z
T T AT I
Peoat , Ehb = de Mkt LEARKR R = A
7 AR O, e X 7
W5 X 7 1) S g B
D, =q,dydz

T A
D, =D, +®dx =], +6idxdydz
OX OX

X+dx

PIIE,  H1 X 5 T AR A -

2010 The Second China Energy Scientist Forum

ot 1.0 ,0t, 0 ,0t, O ot
E_E[&(&)JFE(E)JFE(E)]
T H SRR, BT

ot A 20t 0%

ar poror o
T Bk 1

@r:/lat
or

4rr?

0 ot
® . =A—(t+—dr)edz(r +dr)?
r+dr ar( 8r ) 7[( )

AR e s fE e A

(i) o Arridr
T

-®, =pcC

r+dr

EIn
47rr2pcﬂdr =
ot

o ot ot
AgA[— (t+—dr)(r +dr)> ——r?
AL g dn(r+dn) =20
TR, 42 A, s

ot ot ot
A—e2r+ A— = pc—r?
R

or or or
o_ip2a, ot

or pcoror or’

Aop, AP CRETR R R, BT
TR R TR B BR B 5 TR 1) T, Rt

O b . - aq, dxdvd SRR ) 0 SOUTIT S a0 B e 11 B N ) A £ 24
x T P = 75 - OXAYE PRRB BT E . PR B sz, BTLL, B
HE A Z R 2 [ v T TR TS P R D SR TR AR
oot oot ot R, BB RELE . TR I R i
q)coal = ﬂ[——+——+——]dXdde /ﬂ%‘lg%‘g]ﬂ%o
OXOX oyoy 00z
R R A2 A 1 S ) I AR T DA A 2 RIGATHEE
NI pcﬂdxdydz 2.1 RIH
e 07 AR PN BRDUREAR TR B A0, LTk 5
WRALAS Wi JCEA TR T
Table 1 Proximate and elemental analysis of material
F1 BRI SR RITED
J Rt Tk #r JCE T
G Ma%  Ver%  Ag%  C%  H%  Sia%
LGP 8.4 35.42 4.06 63.89  3.82 1.06
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Figure 1. Graph of coal thermogravimetry
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Figure 2. Experiment flowchart
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Table 2 summary sheet of product volatile
®2 mREASLCEE

SULHIRRI SRS I
SO 100 I55BE 2040 25
300C 32.2 31.28 30.46 29.79 29.37
700°C 400°C 31.99 28.8 26.68 24.23 23.5
500°C 29.72 20.63 17.65 15.87 15.58
600°C 23.49 16.15 10.9 9.4 8.97
300°C 31.92 31.04 30.7 29.54 29.66
750°C 400°C 31.97 27.06 25.3 24.12 23.72
500C 29.05 20.24 17.6 15.8 15.32
600°C 23.02 15.82 10.04 9.37 8.78
300C 31.75 30.77 30.75 29.36 29.74
800°C 400°C 30.93 25.84 24.04 23.78 23.79
500C 28.63 19.74 17.56 16.32 15.29
600°C 22.82 14.31 10.04 9.68 8.4
300C 31.45 30.26 30.21 29.13 29.52
850°C 400°C 29.95 28.07 24.62 23.55 21.18
500C 27.26 20.54 16.34 14.27 14
600°C 22.5 141 9.95 9.06 8.55
900°C 300C 28.86 27.38 27.83 25.13 26.29
400°C 26.96 25.02 20.69 21.23 18.93
500C 26.73 17.64 15.5 14.02 13.68
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Figure 4. On destructive distillation time influence on volatile
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Figure 5. On heat carrier temperature influence on volatile
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Figure 6. On destructive distillation ambient temperature
influence on volatile
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