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Abstract

In this paper, coal gangue is treated by means of chemical activation and hardened cement pastes
with activated coal gangue were made. By specific strength concept, the pozzolanic effect of acti-
vated coal gangue could be investigated. Through the content of Ca(OH); surplus and the amount
of chemically combined water, the hydration degree of activated coal gangue-cement system could
be investigated. By means of X-ray diffraction (XRD), the hydration process of the cement system
with activated coal gangue could be analyzed. The results show that, adding in chemical accelerant,
activated coal gangue-cement system shows more profound hydration degree, with lower content
of Ca(OH): surplus and higher chemically combined water amount. The main hydration products
are C-S-H gel, Ca(OH): and sulfoaluminate hydrate ettringite. Along with hydration process, the
hydration degree deepens gradually. Compared with no chemical activator system, the distribu-
tion of hydration products was much larger in this system.
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1. 5|18

FEAT A 2 U R T SRR AR B R BRI R R T, 20 R R 10%~25% [1] [2] [3]. B
FRR B INEFIGI, HOREZ AR, Ant B A E Ok 30 /ML) 4] [5], ok
| HE s R R AR R B K TR 72 —[6]. RIULA REHERTF A2 AR, BEAT SGER X858 X g
WD AT VIR, SRR AR BRI A Sl B BRI RARE R

PR A SRR B RSSR AR, ALK SYE T35 0 Y o B = A ISP Sio, Al ALO;, EfI1RES
IKVE KA F=LE 1) Ca(OH), KA RIS, 383 JRy 34 27 S5 B R - s o2 A2 1l 5 7K U8 7K Ak = 4 2RAUL )
EF=H[T] [8] [9]e BRATAAR G iE PR, 8 A0 AT AR iy S Sy M o A 2 0k S B
A Z R TR AR R A 7K T A4 22 7K A IS A8 S A I AT 4 R K e 7K A2 4) Ca(OH), 2 1A] Js 3 e/ A
JEREA ) L RS TSR =10 [11] [12] [13].

M EBOR TR — 07 T AT ABCR AT A & 1, 53— 7 TR 2 R ma iR 3R oK e KA ERE [ 14] [15], Rtk
AR G B2V RTS8 A S i A T A -7 e 52 2R b s A AT A ) L AR BRI e i e 2
4% Ca(OH), FIR EFNFEEEKE, 456 X FEATH /31T (X-ray diffraction, XRD)XHF 7t H KM R,
DAFR TR A A A0 AL

2. JEAR R 75 ik
2.1, FEMRIRE DS

SEI6 T 0 SRR BT AT . KVB AL R T . b R AR VDR R Y, KT SK IR PI
52.5R HERREh/K e : AL 2F IR 703% F Na,SO4 20 B Al Ak, 24 57 Al Na,SiOs-9H,0 (BN 1.23, Si0, S8 AN

32.8%). 2% 1 NIEM B £
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Table 1. Chemical compositions of the raw material (wt/%)

= 1. EMRIE L E RS (wt/%)

J:}Fi*ll» SIOZ A1203 Fe203 CaO MgO Kzo NaZO SO'; Loss
WA 53.95 17.9 6.74 3.74 2.52 1.84 0.29 2.34 10.48
IKIE 21.68 5.47 5.47 62.84 2.01 1.02 0.18 0.44

2.2. BB

R 3 AIGERT A5 AT K AN GBI 7 D] SCRRTO] [16] MATIIRZR SE 8, BRI EEN 0.3), Tk A
PO S, JRAE 20 mm x 20 mm x 20 mm BB R SR . RFF 24 h JE s, e K4k
BRI B AE R, WEGURIRAE ;s R DR e 5 U Lol 0 1 ORTRIR , - T 87K Ll rh £ 13K
e B, JFT LR RE R EERAE, A

% GB/T176-2008 (/KVEALZEMTT7IED) I =BF—TE K LEEI5E Ca(OH), & &5 S IRUKIEHEL
e S B e T VR E AL A G K & ) D8-FOCUS Y X S 2T S A #E4T XRD 734

SRFH T Co VBB [ 171 Y B BU SR PV 525 M A S0 A RERT A - KU 4 SRR 28 LD AR RO i Bk 73 #r
MZE A BT A7 Ll AR OSExT 1 ZR SR EE R ok BRI T

Py =(Rp Ry -q)/Ry

s P KL AN 58 E TTHR A, 2R3 KLU AN 19 SR BE DT R /DN R 3 9T AR AT - K e 1
SRAZIZEXIE, MPa; R A/KVEIFIIREL AR B, MPa; g NEZEEA R HKIE A A 24 %,

3. ZRE S
3.1. WEFBLRET AR

WAFTEA T A — KRR R A EL . S0 I8 S KO LB 38 DTk WL 20 Rk B &
T Ik 2 [0 SCHR[ 13] B BT R 2 S0 7 o

Mz 2 T LLE H AN OR SRR T A (035 PR OB ORAN R Jorp, Na, SO, A 2 5 45
KL IR RN B 5 T R R A Ry, (ELRE 5 S B ) A K B E DT R R BRAIG 1T Ny SiO5-9H,0 X A 2 5 J¥ Dk %
R, R B A B, ARSI K, e KEE, TR des.

3.2. WEFBLRITAKLINIESHT

AR FB NRRT A — KUk R il 213 2 6l . E R &R Ca(OH), TR EAML 245 & /K B IF
454 XRD RO TR R KA EERE o

3.2.1. EFRNFEFA—KRERE Ca(OH), MKENE

XF Na,SO,4 Al Na,SiOs-9H,0 1EHE FI IR 0 — KV th & RIBERFIRF A —K Ve fh 2 DA K 4tk
etk Z AT Ca(OH), FIRE, S5H % 3.

M 3 AT LA 1, ORI I B AS T A R ¥ Ca(OH), & &, X —J7 ] fig & 1 T Na,SO,
t SO ST A s BRI AH SOGB4 ) Ca(OH), K AR RN T B A KA 53— J7 T m]
RESE T Na,SO, At ik 2RI KSR BV i B EE , T (AT A 2 B SR 3R, 9F 55 Ca(OH),
RARBL, AR IOKF= 18] Horh Na SO, /F R IR, ANFEEHAR) Ca(OH), Tl R = # 5D, 3
B NaySO, HIE AR T AT A — K e 2 A R IR BOR BT BB 16 13-4 R fRRR B Ra e I Bk

iR .



3.2.2. WEEHETE—KEERNUFELEESKENE

%f Na,SO4 Ml Na,SiOy9H,0 VEMA FI HIERT A — /K eIk 2R . ARIB IR AT A7 — /K Y 4 £ DA J 4tk
TR RIATIEE SRR, HEERIE 4,

e 4 ATR, BEE KA IO K AR R 25 A K BB K, R LAl K Y 14 2R 1 Ak 24 45
BIKERIIE KA . BB AR ZOK LIRSS Gk B A T RBER R A —K A R,
T T 3K T IR A TR %o A 2R T R B KA R R SR LT KA IS B Na, SO, 1k RIS 2 A /K T
Na,Si05-9H,0 %/, 1 Na,SO, I £ 15 W 5Tk /N T NaySiOs9H,0, X thhg 2.1 shig 45 i Ar
7o
3.2.3. WEHEEHFETE—AKRERE XRD 5347

XTSI 3 d FH 28 d BERFE C. HOV H1 AT H2 47 XRD it 7 #fr, g5 R 1~E 2 s, @iy
T I 2 P AN [ U TS 5 PR 0 PR R A U ) oo S 38 A, T LT A 2 b e B e 1 K A JE R B 9
FHAL R AR A o

BT HL AT H2 SRR B0 25 0] 5 R HO JEAT X T DUR IE: 8 NIRRT EE Ca(OH), W& 1H

Table 2. Mix proportion, compressive strength and pozzolanic contribution rate of the blended system

=2 WEBRNRITA—CRFRELL . SRR AL S 58 STk EE

) : PR P 3 /MPa P «/%
s IKIe/ % SRR /%
Fhk 1% 7d 28d 7d 28d
C 100 — — — 69.91 80.28 0 0
H1 Na,SO,4 4 56.85 59.50 0.139  0.056
H2 70 30 Na,Si03-9H,0 2 48.79 59.96 -0.003  0.063
HO — — 43.68 54.60 -0.120  —0.029

Table 3. The content of Ca(OH), surplus in the blended system
= 3. WEENETA—IKEIEFR Ca(OH), IR E

A2 BOR Ca(OH), Fl & &/%
R
ik BEY% 3d 7d 28d
C — — 5.40 6.48 8.40
H1 Na,SO4 4 496 6.02 5.00
H2 Na,Si0;-9H,0 2 5.08 6.04 5.32
HO — — 5.28 6.23 7.24

Table 4. The amount of chemically combined water in different blended systems

F 4. FRLFFUETA—ICRA U SRALFEEKE

b2 BRI LA IKE %
oA
Tk BE/Y% 3d 7d 28d
C — — 6.4201 11.7451 12.8287
HI Na,SO;4 4 5.9780 7.0697 10.7258
H2 Na,Si05-9H,0 2 5.9149 7.7835 12.1582
HO — — 5.1954 7.7214 11.0358
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Figure 1. XRD pattern of the blended system for 3 days
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Figure 2. XRD pattern of the blended system for 28 days
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FEAIS, RIS CoS F1 C5S S5 MIIBAE R A T % o 3X B I ZEBERT A5 — K Ve 43 N IUK 771 Na, SO, HIT N2, Si05 9H,0
TEF G T B A — /KR R /KA HLAE R S 80T AT A R s e s s, 25 0ok
SN, WAERRSY Ca(OH),. AFECIE 2 dikkE HI A1 H2 5 HO RIS RT LRI, & 1 22 R W
RERTAR R, X Ui B B KA I, AR BORAIPER T, 25 Z0OKRMZEZE S TS
BORFIRIR R, FF BT W KRR BT =, K= AR K.

4. g

(1) Na, SO, 1A 2 - HHBR BE R i, KLl AR08 5 FE DUk e i sy, (FL o o 18 O P S 5 B Dk e P A1
1M Na,SiO3-9H,0 i 4 550 DTk & K, 1 R B IR MR, (HREE R K, S K R
=, TTERFEMIEE.

(2) WEEBOR BTN T 4R R 1) Ca(OH),, 33X 16 B 40 2 UK 7 B A% S 4 FRIIOR AT A 1 KL AR 3L
JSL AT Y AE K B 1Y) Ca(OH)z0 HoHT Nay SO MEHUK RIS, AN[FIEE HAY Ca(OH), Fl 42 S i /b

(3) BB R RIS Aok S8, U B S ORI A & 1 57K A 2 Tk L
K KGR Na,SO, 1K R 14k 2445 4 /K B EE Na,Si0;-9H,0 /b, HiH] Na,SO, X4 2 11 & 1 51 ik 2 /s
F Na,Si03-9H,0;

(4) KB NBRFIRFE XRD B+ Ca(OH),. C,S Fl C;S Sl Ak T vkl i, JH =
B R ZEAA R A S I K T3 K. X 3B R B NI T BT A FIZK B 7K A6 =) Ca(OH), Z ]
N, B T B A KL
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