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Study on hydrogen migration and distribution during co—pyrolysis
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Abstract: In order to clarify the effect of hydrogen—rich material on the yield and quality of tar from low rank coal pyrolysis and to eluci-
date the interaction mechanism during co—pyrolyis of low rank coal and hydrogen—rich material, Xilinhot lignite (XL) and rice husk ( DK)
were used as raw materials for low—temperature co—pyrolysis in an aluminium retort in this study. Hydrogen migration and distribution dur-
ing co—pyrolysis of XL and DK were studied by comparing the experimental and theoretical values of yield of individual pyrolysis and co—
pyrolysis products and the hydrogen content in pyrolysis products. Results show that there is a synergistic effect between XL and DK in co—
pyrolysis process ,the methoxy groups of lignin in DK combine with the free radicals released from XL, which increases the contents of phe-
nolics containing with methoxy groups in co—pyrolysis tar. The co—pyrolysis of XL and DK has a positive synergistic effect on the formation
of water and gaseous products. Compared with theoretical value,the hydrogen contents transferred to water and gaseous products increase
1.22%-3.33% and 1.16%-2.39% ,respectively. While the hydrogen content transferred to tar decreases 1.00%-3.53%. AAEMs in DK
not only intensify the secondary cracking of tar from DK, but also promote the secondary cracking of tar from XL,leading to the increase of

C,~-C, hydrocarbon yield in gaseous products and the transfer of hydrogen from tar to gas.
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Table 1 Proximate and ultimate analyses of Xilinhot lignite and rice husk
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Fig.1 TG and DTG curves of Xilinhot lignite and rice husk
TSR T 7 2R 2 R ) MRS R IR A R T 7 3R 4 A
TP N BT R 3 5 2247 . W T AR R
I/ RE e SL AR B R 5T LB 5% 2 = 3 30%
A= R 65.85% MK 2 55.47% , HoAth 3 Ff
TR A I R KR 11.07% KR = £
16.75% ; B 5.84% 42 5 5] 8.55% ;7" % h
17.25% 35 5] 19.23% . % &t FRIFC I K 038
o, A A T I ZEE ) B 2 moRdt
il AR A P G B A 5, S R A (A Y
B TERSE  (HAK 2 (11.07% ~ 16.75% ) B 3. /5 T3
WE(10.34% ~ 15.06% ) ; 1M1 £ 111 7 % (5.84% ~ 8.55% )
I AT HE S (6.59% ~10.55%)

32 —
—=— Water-E

28 F—o— Water-T .

24+

20+

Yield of water/%

16
12

. . . . . . ,
0 5 10 15 20 25 30 100
DK ratio/%

60: D\Q\O\o\‘3

| —=—Char-E
—o—Char-T .

Yield of char/%
wn
(==}

. . . . :
0 5 10 15 20 25 30 100
DK ratio/%

B2 A
Fig.2  Pyrolysis products distributions

161



2021 4F55 3 1A

ik 4 4 H# K

www.chinacaj.net

%27 %

2.3 MEIrYNSSE HP

B A AL P A I { HP-E
5ISE HP-T WE 3 s (daf) , B F 3K
HP-E 165 11.11%, & 3 H3 1 HAth 3 Fh =4
HP-E 5 HP-T,
23.1 EHMWNAEE

H L 3 AT 0 B8 M O AR A AR A5 ) HP - E
(8.56%) fa T Fi oo A A5 M ) HP-E (8.00%) .

Wi 5 A 7 Lo 9 I 38, £5 90 HP -E S8 B AR IS 28
TEARK, MREFE A 5% mF, #2301 HP -E B
b HP-T & 5 4 FE 52 LB A 10% ~30% A, 423
B HP-E 5 HP-T 225K K ., ¥ 8 MG Fe i R
FEHLM IR F X, D, 2 2R 1 £ 90 AE OE C e
W, A B 0E C e v Y (43 932 8 XL-nHS,
DK-nHS il X,,D,,—nHS) A GC/MS # H2H 1%, ,
ZHRWE2,

10 4 — 4
9 -
S| % s 37 —— ES
3 gt ] ] " O\O\O\O\O E u
£ ;ﬁ 2k ; 3Lm b@o:g:ﬁ
e 71 =
= & | T
6 —=Tar-E | —=— Gas-E . —=— Char-E
—o— Tar-T —o— Gas-T —o— Char-T
5 L L 1 L 1 L L 1 0 1 1 1 1 1 1 1 | 2 L L L L L 1 1 1
0 5 10 15 20 25 30 100 0 5 10 15 20 25 30 100 0 5 10 15 20 25 30 100
DK ratio/% DK ratio/% DK ratio/%

K3 H@FgtaeE HP hillE 5 EibE

Fig.3 Experimental and theoretical values of HP

FR2 EHPECKABYWHEASTHENEE
Table 2 Components in nHS of tars detected by GC/MS

[t 53K %

WMoy XL-nHS- DK-nHs—  X;,D3~ Xs0D30~

E E nHS-E nHS-T
S 33.05 11.47 22.51 26.58
M7 e S 6.29 0 3.32 4.40
EZ7 S <t 29.53 0 6.09 20.67
F A 2 0 47.09 34.47 14.13
[EEAVES 22.49 15.21 18.48 20.31
HAb & 2k 2.68 22.59 12.07 8.65
HoAth 5.96 3.63 3.08 5.26

YRR IEC bRl Y h 45y o 7 25 BB i
X IR 2T IR WA T
FH A 2SI A 1 RS 4 Y AU ) T BRI 28 | Ik g
B A B SRS S 2 BT LA L B PR R
i e BRI IR £E 0 1 1E U BE T AL o 22 S K
XL-nHS H1 EZ 5 MR 2E (33.05%) , Hik
ZITT R (29.53% ) FIE] HRLI 2K (22.49% ) , NFETE
FH AL 2 T DK -nHS A H SR 2 5 32 S b 7
(47.09% ) , HU 2 HoAth & 2 (22.59% ) AR 105 %
J2(11.47%) , B30 55 f8 N 22 35 57 98 % A A,
XooDyo—nHS H1, B3 28 Sy A 4l 4y, Ho A ] By 2
18.48% , I JL W 28 17 34.47% ; JIG Wi 1 (R MR T 25
H22.51%, 3L X, Dy —nHS—E 1 X, D, —
nHS-T & 4150 & i, 1l LB 2355 18 & w1k
5 B S AT B (E, 3 10 BH L A i 0 04 05 7 1
162

AR, BEAL, H ARSI R0 B TR (A,
AT B R A R v R o R iR B & Ko
FR AU 55 B PRI R A 7 2B 1Y 1 P R s I A A
. X5 1 R AR R 5 E AR AR IR
391 1R o A T A BT 8 R TP R T 2 5 B M R
e fi o B AR AR BRI BEE — 3K

2.3.2 AKFHWEAEE

Pl 3 AT, B MR R A I SR = ) HP -
E R 2.59%, & 52 J i AR i) HP - E AU
0.78% . KA RG5C LA B0, B MR RR AR R e dt
PR SR PRI HP —E B A%, (X 8 &
HP-T,

PR AR AR RN IR A T 45 21 3 e R LR
3CE JREAE, T W HLS(E) 7T 0 S SR A A
fif ARy i) E L2 CO, M o, Horr CO,
PRI N 12.85% ~ 14.37% , CO 77 R TE 2.54% ~
3.16%., FESM(H, CH, M C, ~ CJR2) =%y
BAIG, Herp, CH, P= R AT i, (= AR 1.25% ~
1.33%,

Bk CO,HI C, ~ C, @240, AR AR AL 43 7= 3 1)
Y 5 HIR (I FEA AT Y, RS LMK T 20% 15,
CO, P FAL T RIS AE ; F52 LB R T 20% I, CO, ™
i THISH . X AT B FR MO R B AR 72 K a0
FLER R & A RE IR IR S BT S b
& RS LB, CH, A H, 7= R e 3 2Bk
P, MAN, BER C, ~ C PR BAR, HIR (1 &
FHIGME, X ATRERE T — 7 1, Foe i 7= A4 1)



TS L0 5% AR A e P it i B b S AT A% S 0 A R AE AT 5

www.chinacaj.net

2021 455 3

SUH a5 0] S BRI AR LR Y
FRhk I TR B 20 [ SRS AE A

TLHKR C, ~C 2%, 55—, FE5E T AAEMs
AR AR A T — ks

x3 ABSEFHHREES TR

Table 3 Yields of each component in pyrolysisgaseous products %
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0 0.085 — 2.53 — 1.33 — 13.03 — 0.14 —
5 0.079 0.081 2.54 2.71 1.28 1.29 12.85 13.15 0.51 0.15
10 0.070 0.077 2.58 2.89 1.20 1.24 13.10 13.27 0.51 0.16
15 0.073 0.074 2.85 3.08 1.26 1.19 13.47 13.39 0.53 0.16
20 0.075 0.070 3.16 3.24 1.32 1.15 14.25 13.50 0.55 0.17
30 0.071 0.063 3.01 3.61 1.25 1.06 14.37 13.74 0.53 0.19

100 0.011 — 6.13 — 0.43 — 15.40 — 0.30 —
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Table 4 Ultimate analysis of chars

DK [fil(daf)/ w(Cyp)/  w(Hyg)/ w(04y)/ C/H
% % % % atomic ratio

0 91.22 3.04 3.73 2.49
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10 91.17 3.00 3.82 2.53

15 91.35 3.02 3.58 2.52
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30 90.91 3.01 4.10 2.52

100 92.96 3.13 2.40 2.47
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Fig.5 Hydrogen distribution in pyrolysis products
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