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Influence of the physical and chemical composition

of coal gangue on its resource utilization
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(1.Shanxi Lu'an Mining( Group) Co. ,Lid. ,Changzhi 046299, China ;2. Institute of Atmospheric Environmental Management
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Abstract: Coal gangue is a by—product of associated coal mining and sorting. The accumulated gangue cannot be properly used, which
will cause serious environmental pollution and waste of resources. In recent years,the study of coal gangue utilization has been promoted
due to the stricter environmental regulations and the potential use value of coal gangue in China. However, many studies have overlooked
that due to the wide distribution of coal in China,the physical and chemical composition of coal gangue in different regions will be differ-
ent. Based on the physicochemical composition of coal gangue,the importance of the physical and chemical properties of coal gangue on its
utilization ways was elaborated from four aspects of the energy industry, construction industry, soil application industry and high—value ap-
plication industry. The risk of secondary environmental pollution caused by different components was analyzed, and the potential problems
and future research trends in the field of comprehensive utilization of coal gangue were pointed out. It is recommended that when choosing a
way to use coal gangue,the requirements of the basic physical and chemical composition of the way should be considered ,and increase the
requirements for the physical and chemical components in the gangue that may cause secondary environmental pollution risks should be in-
creased.In order to improve the utilization rate and economic benefits of the gangue,and reduce the risk of environmental pollution, the best
use plan is selected based on the balance of the two,and the follow—up environmental secondary pollution risk assessment and follow—up
investigation are established.
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Table 1 Shanxi coal gangue sample

F s R s He i
1 ZERR I RERT A7 13 Al S AT AT
2 FIET AT A1 14 WA AT A
3 BB AT 15 /N R A
4 TR AT A 16 e e
5 IR AT A 17 LL74 A B 3 BH 22 SRR T A1
6 AR BERT A 18 BB AT A7
7 ARESHERT A 19 fERCIE O )
8 THRBOL AT 20 RIS
9 TR AT A 21 AR Y AT A
10 B B A 22 TR AT A
11 — ST 23 R BT A
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Table 2 Proportion of main chemical components of coal gangue in different regions of Shanxi Province %
R Si0, i AL O, Pkt Ca0 754t Fe3 0, it MgO 4k e Lt Bk
1 71.237 92 18.367 2 — 1.244 1 7.60 3.106 0.478 0 11.067 8
2 58.757 75 36.933 6 3.020 1 0.565 5 0.52 16.235 0.577 5 15.684 7
3 61.643 34 32.788 5 3.020 1 1.413 8 3.04 8.103 0.476 0 17.882°5
4 58.577 41 43.394 0 1.342 3 — 7.60 20.685 0.186 0 32.107 2
5 57.675 66 44.741 3 3.3557 1.9227 7.60 2.730 5 0.118 0 12.286 0
6 62.689 37 21.790 2 0.3356 17.700 2 3.04 16.820 7.8375 34.533 8
7 63.735 39 41.176 0 2.3490 4.693 7 6.08 5.843 0.568 0 16.839 1
8 67.017 75 24.049 6 1.342 3 2.262 0 10.64 13.175 0.610 5 18.049 2
9 58.865 96 37.204 0 2.013 4 1.187 6 13.68 5.814 0.284 5 14.615 8
10 64.348 58 33.6213 3.020 1 — 16.72 13.415 0.350 5 21.380 7
11 16.880 68 7.120 6 1.677 9 0.565 5 — 13.085 0.318 0 66.810 0
12 59.551 29 34.250 0 1.342°3 3.562 7 6.08 48.245 0.343 0 554511
13 57.170 68 42225 1.677 9 1.017 9 9.12 36.565 0.423 0 42.242 0
14 52.409 46 43.881 7 1.006 7 0.339 3 3.04 14.875 0.274 0 30.234 9
15 62.148 32 42.100 3 3.3557 3.223 4 9.12 8.748 0.170 0 18.913 0
16 54.862 21 36.026 8 0.335 6 2.657 9 1.52 13.340 0.4350 23.247 0
17 60.669 46 35.975 6 8.389 3 1.809 6 3.04 5.041 0.472°5 14.565 8
18 48.189 29 37.033 9 2.349 0 10.857 6 3.04 59.925 0.691 0 70.607 6
19 53.996 54 33.019 9 8.053 7 1.696 5 33.44 33.675 0.217 0 41.755 8
20 50.137 07 48.273 4 — 1.753 1 6.08 4.249 0.298 5 15.021 3
21 50.461 69 55.314 7 0.3356 0.904 8 4.56 66.870 3.8250 38.116 2
22 53.563 70 53.110 8 2.013 4 — 3.04 18.955 24110 18.605 6
23 55.258 98 35.060 1 4.026 8 1.866 2 10.64 27.340 0.272°5 42.014 2
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Table 3 Proportion oftrace elements in coal gangue

in different regions of Shanxi Province!"

REdh HYEAE fif % ] K
1 — 0.017 2 0.098 5 0.0016 0.056 6
2 0.004 4 — 0.006 1 — 0.007 2
3 0.008 9 0.027 3 0.048 3 — —
4 0.022 8 0.077 7 0.058 0 0.000 2 —
5 0.005 7 0.014 3 0.048 5 0.000 8 0.044 6
6 0.011 0 0.043 1 0.095 8 — —
7 — 0.014 4 0.044 9 — 0.028 7
8 0.006 7 — 0.005 3 — —
9 0.013 9 0.032 1 0.055 2 0.000 2 —
10 — — 0.028 5 — 0.008 8
11 0.000 7 0.058 7 0.022 4 0.001 2 —
12 0.012 7 0.007 0 0.010 8 — —
13 0.022 7 0.017 4 0.031 2 0.000 5 0.043 1
14 0.000 4 0.006 6 0.009 4 — 0.041 2
15 0.010 5 — 0.058 0 — 0.021 0
16 — — 0.011 0 — 0.024 5
17 0.030 5 0.040 8 0.074 9 — —
18 0.009 5 0.013 9 0.027 4 0.000 2 —
19 0.010 6 0.016 0 0.031 2 — —
20 0.002 5 — 0.011 3 0.000 5 —
21 0.015 1 — 0.003 0 — —
22 0.061 5 0.023 9 0.001 8 0.001 3 —
23 0.017 4 — 0.030 3 0.000 2 —

®4 EBREFREELERS ST
Table 4 Proportion of main chemical components

of domestic coal gangue!"™"] %

META S0, & ALO; & Fe;0, i CaO & MgO &

v 48~71 7~55  0.3~18.0 0.3~8.5 0.5~33.0
B 9.7~70.2 0.2~17.1 1.1~54 1.2~185 1.1~183
WM 56.2~57.7 27.3~27.8 6.2~10.7 1.1~1.6 0.5~1.8
B 23.0~48.6 6.3~27.6 1.1~19.0 0.1~13.9 0.4~3.6
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S T A I s P R K, Li SR R T
SR X BEL DX 2 b R K A R ), & R T S
R B SR RIS 2 N 7.42% . 7.13% . 4.85% .
4.69%3E I % 8.26% .7.90% .6.48% F1 6.42% , Tao
STV S T DA R A 1 Sl — o L G b
A T3, DA AR - ke i e - b W08 H 25 e ik
Y TR)E MR A R AR A S AR R T, AT 24
TR
3.4 SELEZATL

SR AR (AR R T AT B8 A 2 i Bt %
FREE IOV 7 G 3502 AT e 7 A 0 43 RO B3 i A 22 A
TE A NIRRT R AT G | — Ak~ S s of 1Y) )
P2 LA S TS Y | 38 R B A B ) I O T RE
T R 7 ) M AR B 0 PR T Y A A Ak 3
T

4 FEEFRYLS S 3R R EE RN

BERT £ R AR B 2 ARG AT A0 A B A
J75 AT 3 o ELAR A RY R 5 TR AN 2R ) 2
SRS TR G IR ISR A AR A Ik 02K
AT A0 1) R B B L4 . AR B S A Rkt A
S R PSSR AN AT A 1 AT KD T
FARLRIF 8 25 3 Xt A A2 B 4 T M, o BCSE Al
B RA R L S BRR 7 i 2 5 TR AT DU S
AR R e R T SO £ A, BT Y
PR TR SE T4 BRI iR A

TR A7 255 R IR A% B R £ AN LB AT AT
P, 38 2 R A B v X T AR AR, AT
A AR S A Y BRAL 2 PR U EOR L3R 5,
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Table 5 Requirements for the use of coal gangue and its basic physical and chemical composition

SO ey il Epo e

XTRERT A7 PE BT SR

PN A v B R TR TR e

JRRL St Pt 4.50~12.55 MI/ kg, J& T PUSEHET A (&2 >20%)
U IR (R 5 dik>60% ) SR 8 4 (VR k> 50% ) | = R HERF A (il
| e gtk 6% ~20% , Kt 2.09 ~ 6.27 MI/kg) , SiO, & & 55% ~ 70% , Al, O3 & &K 15% ~25%,
Fe, 0, &0 2% ~8% ,Ca0 4 <2% ,MgO & <3%,50, 5 <1%
AR (R i >60% ) B AT U8 8 (BRI % 4 > 50% ) , = 2RI A (ki
gk 2s Lk 6% ~20% , KHHEE 2.09 ~6.27 MI/kg) , SiO, & 5N 55% ~70% , Al, O &% &N 15% ~25%),
Fe, 05 &84 2% ~8% ,Ca0 1 <2% ,MgO & <3%,50, 5= <1%
A P A ek A LR T RR ARSI A s b R BN T 15%
. ) AL Oy T AE 20% 245, B L1015 40% LA L, AT A o A SR 4% 4
AR A B R ] i
4 HAWE FETYRNT 1%
He PR R BEROR L+ BT A LY Fe S .C BIRKE
RZ  bebil ik kK e 2urt SZRMETA (B 6% ~20% , R 2.09~6.27 MJ/kg)
‘ NS} N ===} |\I—L' A L2253 A P =X A T :*EV#%' N A~ =R
R 2 B 4 Bl ﬁlﬁdﬁ_ﬁ\*ﬂ(ﬂﬁ\ﬁ’/ﬁ‘\ﬁmﬁ(%1t%¥ﬁ£>7067),E? B — R (R —2K
<4% , =25 4% ~ 6% , KA 2.09 MJ/kg LL'F)
Az 7 g 5 R
T R s b e B T R KA (SR — K <4%, 2 4% ~ 6%, KRINEE
———— 2.09 MJ/kg AF) ,Si0, f & 55% ~65% Al O, ST AE 13% ~23% NtE, ST HIEH Y, Ca0
L) A AR .
& H MgO 5 B AE 1% ~8% ,Na, O Fl K, O HAE 2.5% ~5.0% , Fe, O, FIRRIEIEAT A7 7 7Y 2%
BH, B B AR 4% ~9% , J5 &8 S EAE 2%
AT A ek A BT A KOS, SO, A 1%, he R EARKTF 5%, &R E/NF 3%
WA B 2, J8 T el — I A (B ke — 2 <d4%, =2 4% ~ 6%, K A i
PRF AR AERHREE /N Bz 0 2.09 MI/kg BIR) ,Si0, 35 ik 55% ~65% (AL, O3 5 H7E 13% ~23% 9, X T 55, CaO
e AR A FIBERTAT) I MgO & ELTE 1% ~8% ,Nay O Fl K, O S ELTE 2.5% ~5.0% , Fe, O, FIBRE AT A R &
BRGAR BT AR 4% ~9% | Ja 5 S EAE 2% A2 A
W s b e, B T e AT (SR 2 <4%, 23 4% ~ 6%, KRINEE
HMAOREE + G KRR )  87.50 MIZkg LLR) ,Si0, & i =50% ; Al, 0, ¥ i =20% ; Fe, 05 # 1 < 15%, SO, F 1 <2%,
FRIRANT 10%
HE AT B me & . . N
ﬁ%;ﬂ% . S RIS TR (FIUS 1 7 > 60% ) SR £ 8- (AL 7 fiE>50% )
- BT 2l T (AR 2 <4% , — 2 4% ~6% KRG 2.09 MI/kg LLT) A E TG
BRAERY T R R
IR X ; i e , ; ; .
o TR S R W I BT I — AT (FRE—25<4% , — 3 4% ~6% , Je#ham 2.09 M)/ kg LIT)
Bl A 25 5 e EBekE B AR A RRT 6%
Ko il WA T P T B TE 80% LA L, Si0, B R AE 30% ~50% , Al, O, F i AE 25% L) b Bk LK T 0.68,
l ”D‘E
7 AL O, R R KT 75% ,Fe, 0, & i/NTF 1.5%,Ca0 Fll MgO & &449/MNF 0.5%
KA < 85%, K4y < 2%, & K <3 me/ke, & <30 mg/ke, £ 4 < 100 kg, 4= 4
HBCE IR " T eSS meke e/, me/ke
7 7 o B ke <3 mg/kg, &% <150 mg/kg
B il & HLE A Ik BT EAE 20% L L pH HAE 6 ZeA7 (R ) BBk B A sii b
MR+ Z: [ GB 15618—2018( +-3EFREE Ut 4% Pt + 3875 Yo KU A5 b ofe )
Az 7 A A TR A S A 40% L _E VR BUA A IR A
HAbM SRR RERSES 4 Si0, BB AE 20% ~35% , Al, O3 1R AE 35% ~55% , Fe, Oy S HAE 15% ~30%
U AR BRBEAERT 12%
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1) LG8 (8 AT 7 T8 SECE AR ] 4 3 S R
RN B )™ 2 B BEAT A Ab 5 3% n] DL R PR
MR P AT, AR R P o R v ) 8 103 A AR
(ERRER T A7 SEE R AN # R SRR e rp sl 2wl b
B T IG YR, U X TR SRR IR
TS UL UG PP 5518 B A AR A FE B DX s
B m R MR M S A A B0, BF T AT A7 49
Beid AR {5 W HE R, B bk S AR A ) T o
PP RIS R IIEE

2) JEERT A7 38k 73 A B AS [] S BOH Py BEAL ~7
JRALTEAL AU A 2R 0 AR A AR BOR 22
S, BT A7 KM 2565 R AIO JERT £ 1) 4
P 45 A o 2H R AT 1 2 ISR AT A, o B
i BRAL PR BT A n] DURASORRL A R i
B HRERF A7 R LUK e U2 R sl VR AE S

3) AT A7 B9 A o AR KA A £ ) 5 T
H BRE PR, 45 2R AT 40 M iR A ZORBERT 41 B
A A [R] BRACRE PR R A, I3 B AN TR 1 34
SRR 2R, R TE A B PR R A ) T R AR B
T SN 2 DR A BEA T AP TR A ALY
R | 7E 3 JE 32 38 A2 X G Ay B 27 i 0 2
SRR, 25 5B A A 5 S0 BB R 19—k
153, WA B AU B Bl b B e A A O R
e R R (R FH SR RN 28 T Rl s 1Y [m) I, AR B B
T5 YRR, e PR RN A £ T T 98 09 o (e iy 1
Pif

6 FHESRZE

1) T BEAT A R 3AAE 50% ~ 60% , {H BEAT
A KTl N A AR Z (), H Hir 3R E AT
AR T R — ) T2 TR R L SRR E
FEFRAT X IELFE , £ o BB R R Tk i 1T
PR A 5 T 208 2= 45 IR RS T 5 36 2 B B, O
RRFUAR IR M S e vt 8 . X Fh BR : 3
A5l ™ H R A B ARAS B F AR A Bz i
A T TR SE A S AR T Y™ AR )
L, 3 A T T A ) R SR R
TNV ARE R ST AT A I 22 Ak

2) MR AERRIRAT MY N FH R A2 & AR AR
BRIERCRAR R4y 3K B2 HER & 65 e ), I St
FEEFERII LT . O A & ) g FIE AR T
K RO A R A S RIHE K 53 s HE T
RGIHEIE WIRBEATR S SRR S, @ BURIT

KA RSN TR L RER S B LAL, T4k
AT A T AMABE B A | AR SR
S5t AT HAR SR MEREDE T . B BIFFEIRERT A7 R %
(75 G HEC R, 32— 25 0 B KT A DA o X
I TG R SO, 7R R HEC R R
WFFEERF AT AR B A

3) b E AR D s SR 2 e PR T
JEE I DT TR, I — 5 T FE AN AR Y
TH LT RIS R P Y TR AR E 2L

4) 75 LS 7 T, B A B R A K [l
SO R AR A 175 0 A 7 T 4 Jm LR YL AR LA
{EAROITE . MR AR5 M EOR A S 5 R R R
JERI AT A7, ot A1z i AR FTREAE , (RN ] 2
B A PP e <G R MR, R N ISR IS, ST
AR THEGMHEA , H ATt AR Z SR ETE,
U AT 231 AR I BT AR SR
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PR E TR, A I G ] 52 B il MEASEAORE 2 1
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