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Abstract

The depth and intensity of coal mining in Yan’an area of northern Shaanxi Province continue to increase,
and the problem of large amounts of coal gangue emissions is becoming increasingly serious. Local
annual new coal gangue emissions are millions of tons, with the cumulative accumulation of more
than 100 million tons. These coal gangue accumulation, not only occupy a large amount of land re-
sources, but also because it contains sulfur and heavy metals and other harmful substances, in the rain
and wind action, on the soil, water and air caused by serious pollution, to the local ecological environ-
ment has brought great pressure. In this context, it is of great practical significance to study the key
technology and mechanism of the preparation of high value-added functional materials from coal
gangue, and the activation and modification methods, such as high-temperature calcination and acid
and alkali treatment, are used in the preparation of catalysts. High-temperature calcination can make
the internal crystal structure of gangue change, impurities volatilization or reaction, lattice structure
defects, increase the specific surface area, expose more active components; acid and alkali treatment
can dissolve impurities, adjust the surface acidity and alkalinity, optimize the surface properties, which
is conducive to the loading of active components. The active componentloading adopts the impreg-
nation method and co-precipitation method, the impregnation method is simple and can realize the
uniform distribution of the active component; the co-precipitation method can make the active com-
ponent form a strong interaction with the gangue carrier and improve the stability and activity of the
catalyst.
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Figure 1. Chemical modelling of coal gangue
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Table 1. Crystal growth law study data
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AN, SEILERAA I . (EURIEAt b, R B AR ) AL R AR, IF RN ARG BL
B, ST AL b B AR LB R M B AR AR T AN B RN, IREFER AT

4.2.2. HIFHAR

1) EE STk

FR B — Rl LS LT B KT A BT R A, B B SRS M R A B . FEIBR
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FRAL, AR T REEAL D 15, I H AR m A E S i B v (i 1

2) EHHASHBER

T AL SRR L A B R SR B BT A A b, DA 6 A 75 ) B AT

R BN S A D AR . B I iG-S oot R AR AR & A IS o s
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5.1. MEEERIE
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X RAT I (XRD) 2 T 1 52 4R AR 25 M A AR SR BB R . 3 XRD 20, T3RER R
75 PRI, PR e 110 07 S e 7 T 5 P8 oF 92 5 ARk H AR () it A R PRV AR AAE o o AT A 1) 46 14 23 19, XRD
RERGHA S AL AL, 0 A B, X RIE Y B0 T Omss, IR 06 J i A i o B VT A b AR I 5 B .
TR B HR B iy, R RIS I R AT, SR, k2, HWERRAEGRERS, MRS
AEBR RS, AN e

I L7 BT (SEM) BT BV S RO S, ELFE SRR S IR R TH S0 LK AL IR 45 0 55
EE. ST TR, SEM EIERETE M 200 TR RIS, SN2 H ik, K
100 nm~1 um Z &), VEWLE 20 ST B A SEALF], SEM A BRI 410 fE 8RR 1 HORAE, )
Wi &I 510 A, XA B s R AN e M R

5.1.2. MREMIRTS A
PEREIA it 4 T~ 4% 2 P

Table 2. Performance test 1

2. fReit 1

b= RIRE| MR 2% 1 INREESCHE (AT A ) 25 1) X AL 4070
ZAW M R (mg/g) HEE: 25C, £7): 101.3kPa 350
7K 2t 2 (mg/g) FHXHRSE: 60%, WRE: 25C 200

R 25°C, HEPFEERE: 200 v/min, SEALESETR

VREE: 0.1 mol/L, JMifal: 2 /Ni 25

5 B - 3 i  fE(mmol/g)

X EIREHEIEAT 234, ERR RN, 350 me/g MEUE R %A 10T BA BONE E AL
ey, REA OB R 7, A e AR 20 B TSN P T 00 0 TR 8T, 200 mg/g FA K
St H AR IS A — € R RE D, TR SRR TS AR AR o TS & AL A B
N 2.5 mmol/g, UtBIZ T I B S P AOEG B T REATE T ACH, KB RBRAKR LB A
Yyt —EME.

Figure 2. SEM image of coal gangue in this test
2. BREFRAEZMNL A SEM Elfg
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Table 3. Test data 2
= 3. MIRNEAE 2

AT H IR %A DR HE CHREAT A ) 26 A S R AL R

BRMUCR (%) [NEEE: 400°C, K 10 MPa, SS9 E: 500 mL/min 55
FRIMIEBENE(%) IR E: 400°C, B 10 MPa, &S 3&E: 500 mL/min 30
SEIMIEBENE(%) [RAEESE: 400°C, FEJI: 10 MPa, E/S3iE: 500 mL/min 40

AT EBAROLE 3), BRMITRIER] 55%, BB A maE 4 v, 58 R EL N
BRI BRI R, B — @ DA HANME . FRIMIERE N 30%. SEIE RN 40%, K
P TR A R S Tl A% B P AR AR R o TR S o R P S YR T S B 7R SR EE B R AR AR AL, T AR ik
FHATIA .

5.2. NARE

5.2.1. fE{L T 4mig R A

AR R A, AT A A R S S I AR R N, i E T A A R T, SRR T e
e, Rl R FEREE R RN R, XM AR B B TR TR SR AR, B R PR
BE, 7 A AR R B LA e R

SRR A S) 4% 1R 401 5 AT A W PR SRR AL AR B o DR ) 045 0 S S A B8, 7 9 ) PR SEL b e (1 2%
TEAEAGTERE, REHES] 3 SN A R R RN TR I 25 B AR =400 05 TR A T, A3 MR SO, 3 1T PR
Yoy B AS . ERSANL T A A, thin & gkl BRI AR, AT A 56 (A 77 A8 85 72 4 XA
B2 HE T, SEBL SIS M A e P AL RS, SR s S B R AE P R [ 14].

5.2.2. FEFRGBN A

SRR A ] 26 AT PR R PT DU RCE BR ORI 8 7, I 2 1 S e AR T MR B S50 5, R
By PR E SR B TR B R TR A FE AR U RE R T AR B LR K, 1R & & i AL
FEAE N, KA HLTS R A R TE T 10 — S ALBR AR, BRI K LA R S i, SEBLR K Li
PRHEIL

SR A JEE O B AT P TR PR A R S B SRR, F AR B AN 5, 200 4 5 AL P RE SE L AR
FFFAE BLR AR BRI T o 6 T R ML SR, AT A ZE AL 77 BE 6 72 AN B AL
FET, MEACRAKEEGHIG R, KNI EYI, IR RSB RG Se, Sog =AUiE.

6. &t

TSR AR DT T, e b DX BRERT A S 2R B BRI R S ¥k, g HE s E A B0m o, &t
HERUR B ACIE o HIEARME T R 2 Ak, BHEEE S IRRESE 3~5 2 0], %% 2.2~2.6 g/em?®, HEFIZE 1.3~1.6
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