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Influence of oxygen—containing functional groups on

lignite water holding capacity
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Abstract :In order to decrease moisture of lignite and improve lignite utilization efficiency,the influencing factors of lignite water holding

capacity were investigated.The contribution of oxygen—containing functional groups and macromolecular skeleton on Mongolia and Yunnan

lignite on water holding capacity was analyzed by changing environment humidity. Meanwhile , the quantitative relation between oxygen—con-

taining functional groups and water holding capacity was determined.The results showed that the water holding capacity was proportional to

the total content of carboxyl and hydroxyl in lignite.The influence of coal,maeromolecular skeleton on water holding capacity was not dis-

tinct, while the environment humidity showed significant influence.

Key words: lignite ; oxygen—containing functional group ; humiditysadsorption ; moisture

0 531 =&

Bifi 5 22 5% 1 L T R R 3R ) 1Y) e YR B bk
B B R RS AR T O
REVRTH 2% & 1% T 70% , Fb B ¥ K 3 2
40%" PTG UR FH B A0 R IR B T, O T
U5 H b B K e R S I ot AR B o 2R B Az 3
REJR AL FREE IR 20 K,
4 BRI IR A i & 1300 12 t, 7 4 EE R B
it A 13% 2 A7), e IR FE X T Tk (R S B DA
R BRI AL | IR A TR s R 2 ke B
AR TR R, BVEAR, 2K
FEFTE R BRGESSCRAR , AN A 1K M 8 3 i A B (1]

K FE B HA:2014-12-01 ; BEHEE . PMNEE

g A7 50 AR I R Z 2R L, BRI K
A3 B 1 AR A A Sk R0 A R 1) S B )
— 0 B KAy 5 R B S U RE T
AR LRI, ZEH AT 1 2 FiE R & A B hE
VAT L 2 TR, RT3 480 B R A R e K o3 7 45 4
XPRE IR K B SE R, 43 BT 7 A [ 8 B2 T 4 1 A 457 K
BE ST EERASEZRINER,
1 R I
1.1 HEREOHERSH

FAENZE T M rE 2 Frg A B s | i o 2

/NTF0.074 mm, 7 N, 70T T8 48 i H
M SRS, R TGA 701 T4 YAl Vario

DOI:10.13226/].issn.1006-6772.2015.01.005

EETE : BHFE M R R (973 1140) %EBIIT H (2012CB214901 ) ; Hh st i AL SE AR 45 26 £ 3008 4 % B0 H
EHE R 1 o (1967—) , U, tBmEEA  EUR BT, T2 MSERLVER I THAIABIHR . E-mail :Thying@ cumtb.edu.cn
IR XIS m MR B S AR R A K BT RS BT ST [ 7] I BOR ,2015,21(1) :20-23.
LIU Hongying,GAO Qi,DU Wei,et al.Influence of oxygen—containing functional groups on lignite water holding capacity[ J].Clean Coal Technol-

0gy,2015,21(1) :20-23.
20



XIZTER4E 5 S H BE MDA E AR RE T IS M Bk 5

2015 4F55 1

MACRO JCZE AT 2 FpEAE HEAT Tl 23 Bt F ot
EX N
1.2 SEEEANNE

FRILHM E R Ba™ B F Sk ik
WF 2 11 mL = CEEREINA 296 mL ZE18K 1,
HIA 25 mL ¥ 1 mol/L HCl {5 , #4735 pH=8.3
J& A 53.2 g BaCl, - 8H,0 il i BaCl, 2% %
W, B BaClL 2% vhis i 5 IR IR 5 72 %% 16 h, U8
o, HZE K vh e BEAE . PR BEAE S 10 mL 0.2
mol/L HCl IR A 2% 16 h, H g5 1Y 1k ik I
B 100 mLEW, FH 0. 05 mol/L NaOH &% &
ZUEW 4 pH =5, 385 HCL 5 NaOH 2 2231
BARRREN SR, HHREAXWT .

fﬁ%ﬁ%( mmol/g) =
V(NaOH) x C(NaOH) - V(HCl) x C(HCI)
m

KA. V( NaOH) }y NaOH AR, 1L; C(NaOH) Ky
NaOH ¥ B, mol/L; V (HCL) 24 HCL i AR TR,
L; C (HCI) i HCI ¥ W B, mol/L; m A M 1 Joi
.8

RIEFHTRZE N0, 02 mmol/g( g N TR,
INGDE

FRELIOIN 5 S BEAE AL S R B g
I AT BERE R ) —OH & By 7 v
T AN TR v B ) s AR 2 v VAT, A e
RSB TR . BRI S R I AT I

LRI T IR B hiR A, IFE 20 h, B 258
I, HZE K e S BEAE I BERE s & AL i A
5 Ba(OH), R4, 7E 40 mL &K R SR 20 h, T
A5V W AT FH B €5 43 A L v S PR AR S T Y e T
L 0 TR RRCERCIB T A A Y 2 75 300 A0 7 1) S TR AR
BT F AR R R A, RIS IR
22 +0. 02 mmol/g,
1.3 HLREHNE

A 2% A 5T K 2% 0 A 3k rp s, SR A JSM -
6700F ¥4 17 S 44 v~ S fl B R B R % 1T 7Y
FLBRZEH R R AW B, R FH ASAP 2020M +C
T4 1 3 b2 T AL BT AN G 2 B oRRERE Y L SR

i)

N o

1.4 FKgEABNE

FHRREHT BIFREL 0. 12 ¢ PR HERE | 75 B A 1
BRI T B ORE 97%) , IR FIK B W -7
i, TETH4ET 105~ 110 C TR EHE 11
P BIEAE e KW B 7K O3 o 22 I R IR AR A 0 B8 R
64% F1 20% 1925 S, LA S e ik JE 480 590 1) 45
A (R EE2%) , 35 BIK 0 W B, 0 5 R e
KBRSy PR EETE (25£1) °C,

2 HR5WE

2.1 BHEHILSHFMITESH
F1ME2 BNFEHMaEBIE T TR
ﬁ*ﬁo

R1 EEILSHER %
’I“ii‘l%:lll Mad Aa:l Ad Vad Vdaf Fca:l chaf
Uy AP 14. 44 13.69 16. 00 35.24 49.03 36. 63 50.97
P AR AP 13. 46 9.30 10.75 49.15 63.63 28.09 36.37
K2 BHEMTESWER % W A R 20,

F i w(Cy)  w(Hg) w(Ngy)  w(Sy)  w(0gy)

WEHEE 61,31 5.61 0.90 1.55 30. 63
ZHEWE 50.65 6.19 1.05 2.28 39.83

A5 5 5 PR AE T RE EATAR Y G 2R,
A A AT, R R R BE g, ISR 1 T L
AL NS TR ICK B K0 N 49.03% , =
FHE PR TR T I R 42 50 0 63. 63% 7l Il N 52
R IR AR BE R T 2 T 4 A A A P
i, 350 ST M I R JK 53 2 16, 00% , T 2= 7
WP B BAK R 10.75%, U 2 FdiERE

WSt B T H R EEWN TR — b &
SALTR B B $2 5 , B rPAR JC R i ', SR 2
ATLVEH NE B S 2N 61.31%, = i t8
SRR R 50. 65%, AT R e BT
R, B R P T 2 R R NS
AETENS.61%, nrEtE MR & B T NEEE
H6.19%, FIRErP R EE LR, MiE IR
ORI AL U= v 1150 4 N 1 S ey (P A RO
RGBT AN 9. 2%, 3 FILEW
AR AR HE— 25 UL N 2 W L 2 B v A AR
JRR

21



2015 4F55 1 11

E A A H K 521 %

2.2 MEHAFLEBIIERER
K H JISM—6700F H4v4 37 & W4 v+ 8.6
BN S M= r A FI s s R A 1 FR
O %, p2 ] : ) c B }

b) ZEHEE
Bl B a5 A

P IEELA 3 )AL B35 A R0 LG 3R T AR, FLBR LA
KRILRAFLA AL TR . N B
K] LU NS Al e 4 AR A B 2 i AL, fL AR
WK, NSRRI L = R T 25 592 (IR
T N, W BERIAS Y 2 AR LR AR FLAAB R
BRI 3,

*3 RERSHEHIRXKER

H TR/ LB £

THERE Tﬁﬂ
(m? - g (em® - g) f&/nm
ST A 3.5073 0.015354 1742992
= MR 1.7553 0.007119 15.8036

I 3 AT LA H, P52 e B L 3 T B2
2 R B L R TR AT 2 A%, 2 AhRERE A FL AR
WARZE 2 %, WA U Y L 3R T AR BE LA AR 1Y
WK BRI X 5B e Y T 4518
—H, [F SRR P LR L s Y
LR,
2.3 HEENESEERASE

P52 Tt L 2 T R ) R R RO e B A 2
B

AERR 1 I v T B U RE MR R B AR
B BB AA R EBRRAE

P2 Al LU Hh P 520 R A R 3. 33
mmol/ g, 75 R IEFE S A R 3L 3. 22 mmol/g, I HH 25
AR, o R RS B R T NS R R
FE A2 1 mmol/g 247, XitE—H Ui =

22

SEZEne

=FF

K2 BEWREMELLGE

PR AR AR T NSE B . = AR LA
FERE I I AR T A SN IR 2 Bl RE SRRy

SR
2.4 ARIEEZGTEEKMKkE
FRER 2 ikt ZE R B0 B N 97% .20% .64%
A1 2% A 2544, 35 B W K S J5 0 52 FEARE A Iz
Rff 7K IR 25 R L 4,
£4 2 HMEHEAREETE FEEERNRMKSE

TR/ % W g M/ g
97 0. 2559 0.2984
64 0.1175 0.1415
20 0. 0968 0. 1100
2 0. 0592 0.0738

H % 4 ATRAVS R 2 FPas R AR S 0 i T Bl
E IREE IR (U], PERE I R K R B R # A
FIMBEESRIE T, = RO T 38 2 1K 5. =7
FEREY R T BURIFL A RN T P9 52 1t IR 13
TR IR FLBR S5 K4 A S5 M R IR B /K R 2211
K, Walker %> FERF 58 v % PR A8 Ak i S 36
(7K 75 S B 5 T SR R DG, AR TS Y i
ST h B AR B R R AT RN e R i
EHR AT 3R IKBE ST 0 KN TR > F e > IR 3%
2K T . NS R F = R AR I R S 5
ZEBEARK H = m B RE 32 35 K T I 32 R 1 3%
BT ATEAHIRNR B S, 5 B L N SR I
W BRF KA
2.5 SEERAMILBEMERMKENXR

Ryuichi Kaji %2 BF 5 & B [ B8 (4 415 7K
AEJI5[0]S,([ 0] K TT R AEMHE T A T 70 4L,
S NI LE R AR ) A B R SC AR

Wit 4 TLUAE L, SAE A (B RRIE
FIFRIE ) KPR AR (0 2 B /K e 5 AR, 2R
TR 11 ST A 0 B K o 5 B HR R S AR B 2 R
FECR, BB 7RI R R



XIZTER4E 5 S H BE MDA E AR RE T IS M Bk 5

2015 4F55 1

My =R x (M(COOH) + M(OH) ) X M,
T My R R 11 15 18 B K 1Y B mol s R O LG
1 285 M (COOH) il My, 73 Bl F7m BERE R BE A2
FERE I, mol/ gy M, A B E g,

B RS R AT Y 2 RS R B T
M RAESI TS,

*5 2HWEHTREERETIHERINWRE

HEBE/ % PN ST R A = M
97 2.15 2.20
64 0.98 1.05
20 0. 81 0. 81
2 0. 50 0.55

N5 T LUE L 7E 4 PR ERSE T R
B2 PR AR Y R R A BB 25 B, K o A 2=
5.25% , LR TR AFLIARTUA 2 2 7% (R ZEAR R Y
TR REEREE N BT ) e R B R A BB IR
T SRR ()P R K B 5 AR R AT Y B AR E
L, 1T A PR RN FEXHE I ARG T B AP
FH iR A 2R 1T (A48 K531 G RN LR 45 48 55 ) %
M RENR BRE 7K S R /0N, T 2 R BERE G EL 9 B 8 R
AR 57 B PR BTN T R T A B ., 16
FER SABEMRE XL R ToEY], WiEE 5%
BRI EEAE G, B LRI DAHE T LU 51 3R 2 R (EL R RE A2 3]
TELRE A2, d U T AR R oA A %) R o /K e B
ITETE

3 & i

=A

1) TEFRSFENE BE R RE — 2 (0 25 PF 1, 46 A0
K BE TR/ B SRR B S R A G, 1B Y
i B 7 i R B R o g 2 MURE UG &R . XA
BB 5 28 AT L 2 AN [RIBERE R 7 23R/ ofe HE B
FRIEANIRIE T Z AR/, X 45 A8 B0 TR
AHEEME L,

2) PEBR Iy AR | LR T AR AL B 235 4 X 48
R B W B K AR T B8 52 e A S8R RE AT Y R T
B#F,

3) OB AR R 5 BRI A B AR EE AR G,
P S BT 22 A K SO A RE MR A IA

SE 30k

(1] B, R, R, 45 AR B4 7o 1 5 e 7K B A T i 1 2
R AR 1] AL T 2447 ,2009,60(6) 1 1560-1567.

(2]

[4]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

W HESRRIS A P RUR 7 U R N E AR IR , 2012~
05-28(1).
KB T E R IR A T 0 e BUAR B R [ ] AR R
2010,8(1) :51-56.
SRR, M e, 2R AR A M A 45 R X K 23 SR I R R
[J].IMBEHR ,2014,20( 1) :29-33.
PRHR. 5 4B R VA 55 e 0 48 K S [T 05 P e A I o7 P )
[D].ARJE  RJFHE TR, 2013.
RUIRHT , A A5 4. h [ W R SR A DAL T [T ] R,
2008,14(1) :28-31.
Wz I SR B B0 i e e X K 3 S MR S R [ D ] R
JE SRR TR, 2013,
Allardice D J, Evans D G.The-brown coal/water system.Part 2.
water sorption isotherms onbed—moist yallourn brown coal[ J].Fu-
el,1971,50(2) :236-253.
Murray J] B,Evans D G.The brown—coal/water system.Part 3 ; ther-
mal dewatering of brown coal[ J].Fuel,1972,51(4) :290-296.
Wi i 2T A T BT S0 [ 0] 3 i MR, 2010, 16 (4)
67-69.
Schafer H N“S. Carboxyl groups and ion exchange in low —rank
coals[J].Fuel;1970,49(2) . 197-213.
Schafer H N. S. Determination of the total acidity of low-rank coals
[J].Fuel,1970,49(3) :271-280.
Allardice D J, Clemow L M, Jackson W R.Determination of the
acid distribution and total acidity of low—rank coals and coal—-de-
rived materials by an improved barium exchange technique[J].
Fuel ,2003,82 (1) :35-40.
Satoru Murata , Masahiro Hosokawa, Koh Kidena,et al.Analysis of
oxygen— functional groups in brown coals [ J]. Fuel Processing
Technology ,2000,67(3) :231-243.
FRXL A A [ M AR - o B R 27 R, 2009
Bustin R M, Clarkson C R.Geological controls on coalbed methane
reservoir capacity and gas content [ J ]. International Journal of
Coal Geology,1998,38(1) :3-26
Nugroho Y S, McIntosh A C, Gibbs B M. Low —temperatureoxida-
tion of single and blended coals[ J].Fuel,2000,79(15) :1951-
1961.
BT Tk, VW R AR A2 LR R R
R [ J]. 4244 ,2010,35(9) 1 1506-1511.
Wi ST A2l [ M ] bt B3 Tkt iRt 1990.:335.
Walker P L, Janov J.Hydrophilic oxygen complexes on activated
graphon[ J . Journal Colloid Interface Science, 1968,28(3/4) .
449-458.
pUEARE I 2 XU R IR & 7 B 4 G S e s WE R i B
IKATAE RO B 52 [ 0] SRRHE 22441, 2014, 42 (3) - 284
289.
Ryuichi Kaji, Yasushi Muranaka, Keizo Otsuka, et al. Water ab-
sorption by coals: effects of pore structure and surface oxygen[ J].

Fuel, 1986,65(2) :288-291.

23





