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Table 1 Content of iron tailings by particle size
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Fig.1 XRD pattern of iron tailings
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Table 2 XRF results of iron tailings
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Table 3 Test results for stone dust content of iron tailings
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Table 4 Effect of water-binder ratio on the performance of
plastering mortars

15 45 I 5] /min

5 KR B /mm K E /% 5
W Rk
1-1 1.00 115 >99 420 720 BT
1-2 0.95 110 >99 420 720 BAr
1-3 0.90 103 >99 420 720 B
1-4 0.85 95 >99 390 690 Ak
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Fig. 2 Effects of water-binder ratio on the compressive strength
of plastered mortar at 28 d
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Table 5 Effects of binder -sand ratio on the performance of
plastering mortars
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Fig. 3  Effects of binder-sand ratio on compressive strength of
plastered mortar at 28 d
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Table 6 Effects of dispersible emulsion powder dosage on the
performance of plastering mortar
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Fig. 4 Effects of redispersible powder admixture on compressive
strength of plastered mortar at 28 d
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Table 7 Effects of HPMC dosage on the properties of freshly
mixed plastered mortar
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Fig. 5 Effects of HPMC dosage on compressive strength of
plastered mortar at 28 d
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Table 8 Effects of concrete air-entraining agent dosage on the
performance of freshly mixed plastered mortar
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Fig. 6  Effects of air-entraining agent dosage on compressive
strength of plastered mortar at 28 d

Gl RN, WGE TR T T D 2 A A
S, BB HN 0.02% B, BB IR 28 d Bt R 5 B B R s
F 5.87 MPa, {H 2R 5| B &, £ 3K buEos g 2
TR BRI SR B R, 25 i
PR R P ] AW 2, (IR R, I AL
B3R R A B, W/ TR B A A R A A A R,
FEARAD TR s e, 51K FIB 5 0.12% B, $k
T A 3% 4 R B B %5 5.18 MPa, )3 RE i 2 1) 51 10
M5 BB SRR . LRGP iRt dE bR, 51K



- 86 LA S AES RV

2022 4F

FEEBEH 0.06%.
26 EBRMEHAR

B PR 2 2R R 00 1 o 1A IR R R o A K T A
WA ORISRl IR RP EE 1725, JK IR EE 0.8 7] -4
LR FH & 1.67%. #2174 3 H L4 2 K ik 12 0.6%.
IR =R 0.06%, H T A [R5 b B Ve i #2 op
SNFURE L KRR SR R A T AR R s iR 22, R[]
I B B A 8 AR A — 2= . L, £
2041 °C Y PRI R B ORISR, AT I AR
SRS, I AR AT T % 1498.5 kg/m’, 28 d H1/E
3 B, 5.28 MPa, # 96 mm, i 7K %>99%, T & %
0.133 8 W/(mK), Ml 5 M4y, m U3k 14 Be il /2 [ AR
(GB/T 25181—2019 FlF¥: 05 ) v i B 55 9% MS 1)
[

3 g

AHIF 5T X B b AT BRA WA A R
MR RE B 6T TR BT 1 5> HLi & 2k, A
F 1 2 AR RE BB 18 T ) 48 1 — R0 ) 1 A e
TR 1 35 I 1) 5 G MIS 4 1 TR T D T R
(GB/T 25181—2019 T H}Ab 3K ) Hh 8- 38 44 1 b 2% (1% 2L
Ko AAREERR B P4t T —F A ROR & 42, A4
Yo T PR TERD 2K JE AL R L, T4 T R AR AR, il
B A AR 7 A 2 T R IR AR, X AR IR
AT e D HE R AT IS R

(1) B T B 3 38 it 7 e G R ZK T 36 K
T 328 W 484 K, 24K S L 0.80, BEHD HE 1/2.5 I, 1l 4 1)
PR D3 0 B A v, BRBE L PRk R g PRty P e
SR JIE AR5 AR 2 AR (GB/T 25181—2019 T3 )
HhE SR MS R

(2) B TS S i F 5t 88 Bl ] P 1307 I o ) 4
Jn e 38 RS 0N, B R A s PR TP K B B R R
JEE I 2R TR0 2T A P S 1 22 T R a8, 3 R AT A R ik
Al AR S R DK AN S 1 51 AR T B B s
Fi Gy 1, 0 R B HG Pt g 388 n S 3 RS 0

(3) Ik % e 4K T A I e 1R RO IRE Lb o JE A 1
R 1/2.5, FKBEHER 0.8, AT FEA LA FH 1 R 1.67%.
FRPN I T LT 4k ZBEFH B 0.6%. 5155 &8 0.06%,
TE 2051 C WM T, WlAFHRTIRD 2K 28 d B sk B
5.28 MPa, H & K1 96 mm, fR 7K % =99%, 15 PEH4T .

B3 ik

(1] Biokoss. SRV AR ik % o e 4 il e S pLBEAT 5% [D]. il At
R, 2012.
CHEN Y L. Preparation and mechanism of fired bricks and tiles with low-
silicon iron tailings from wtbesern huel [D]. Wuhan: Wuhan University
of Science and Technology, 2012.

(2] 55t H g, MORER. & L R B8 255 R BIOIR R i 5% 434 (0],

HARE M, 2020, 36(12): 5-7.
LU R Z, GAN M, LIN X W. Current situations and prospect analysis
discussion of mines tailings comprehensive utilization[J]. Modern
Mining, 2020, 36(12): 5-7.
(3] M. 55 K Ik TR 42— BE I R 4R 2k % 2 i &4 1) T BF
7 [D]. dbat: L RTRHE 2, 2018.
FAN D C. Research on pre-concentration and deep reduction of
Qidashan iron ore tailings and the comprehensive utilization of tailings
[D]. Beijing: University of Science and Technology Beijing, 2018.
[4] k¥, ZEE. BREY FRLES A M BTk e (1], v 4 i
i, 2020(21): 68—69.
ZHANG B, JIANG C Z. Comprehensive utilization and research
progress of iron tailings resources[J]. China Metal Bulletin, 2020(21):
68—69.
[5] BR R ARGERREH H % 28 ik AR R AL BEAT 5T (D). B )X
TR, 2012
ZHAO 'Y L. Preparation technology and mechanism of autoclaved bricks
made from low silicon iron tailings [D]. Wuhan: Wuhan University of
Technology, 2012.
[6] FEKJp, 3¢, 2, 45 178 R mAREE B o H & <R B 1
AR B 5E L], B2, 2012(7): 1129-1133.
WANG C L, NI W, LI D Z, et al. Experimental study of using Shanxi
Lingqiu low-silica iron ore tailings to produce aerated concrete[J].
Chinese Journal of Coal, 2012(7): 1129-1133.
(7] EER, WEIC, KRBT, 5. Gk R Wkl -5 01 (1], 4
JEW 1L, 2013(9): 163—166.
WANG D M, LEI G Y, SONG J P, et al. Preparation and utilization of
ceramsite made of low silica iron tailings[J]. Metal Mine, 2013(9):
163-166.
(8] EAER, MIH B, BEMBER, &5 Ak gk 2 o il & it 5T B wr K L1 R
WF5E (7], Fr AV SRR 2016(2): 36-38.
WANG D M, HU B C, CHU T Y, et al. Study on preparation and
performances of building ceramisite with low silica iron tailings[J].
New Building Materials, 2016(2): 36—38.
(9] BRiGEEs  Ilmk gk B o il i 3 3 i i e o2 L0, 7 7= 8 R,
2011(5): 41-44.
CHEN X L. Experimental research on preparation of glass-ceramics
using low-silicon iron tailings[J]. Multipurpose Utilization of Mineral
Resources, 2011(5): 41—44.
[10] S/, 228, T, 45 KAk fil R 55 03 1A 0T K I 7K A B vy s 72
BeLER B ma (O], g Up R4, 2015, 18(2): 195-201.
PENG X Q, LAN C, WANG S P, et al. Effects of the C-S-H powder on
the hydration process and mechanism of cement[J]. Journal of
Building Materials, 2015, 18(2): 195-201.
4. K Ve KA I ;B 7T 5 0 v (7], 7 5 i, 2019(23): 252.
GUO L. Research and progress of cement hydration reaction[J]. The
journal quality of goods, 2019(23): 252.
[12] %5, XVEE, I 06, A5 BRR =50 VB R 415 XoF fik R 3 /K 8 L 441
1 2 5 B e 5 25 6 8] /Y T R BT 5 (). ik 7Rk 5E 4R, 2021,
40(5): 1470—1476.
YAN Z W, LIU L, SUN J F, et al. Synergistic effect of tricalcium

aluminate and calcium carbonate on early mechanical strength and

[11

setting time of portland cement[J]. Bulletin of the Chinese Ceramic
Society, 2021, 40(5): 1470-1476.

[13] X. C, R. FAcrylic Powder modified portland cement[J]. Cement,
Concrete and Aggregates, 1995, 17(2): 218-226.

[14] PHAN V. Relationship between the adhesive properties and the

rheological behavior of fresh mortars[D]. Ecole Normale Superieure



%6 ZEME R, A AEE R R T ) & PR T A R I T oY © 87 -
de Cachan, 2012. (23] 2= 5, &, k. SRR P2 3 Mk Ge iR 50 5% (30, T g

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

TR E By, ERi 4. E/VC/VL=J0 3k R ¥ X 7K Je b H AL 45 4 A g
SR L], SRR, 2013, 16(1): 111-114.

ZHANG G F, WANG P M. Effects of ethylene/vinyl chloride/vinyl
laurate redispersible terpolymer on pore structure and properties of
cement mortar [J]. Journal of Building Materials, 2013, 16(1): 111-114.
E R, B S, sk E By . TR LR R 1 K U 1 5 i 4R T
HLBE V], ik BRER 241, 2018(2): 256-262.

WANG P M, ZHAO G R, ZHANG G F. Mechanism of redispersible
polymer powder in cement mortar[J]. Journal of the Chinese Ceramic
Society, 2018(2): 256—262.

AR, CHORR 7 XL YR BELERD I b R RE A S A £ (1.
BB SUR KL, 2018, 45(3): 97-100.

LI Y H. Discussion on effect of thickener to the application
performance of cellulose ether in mortar[J]. New Building Materials,
2018, 45(3): 97-100.

E R, B S, vk By . 25 8 3R AR R 0 5 DRk S B AR T
S ECHLEE[T] . BERRER 24, 2017, 45(8): 1190-1196.

WANG P M, ZHAO G R, ZHANG G F. Mechanism on Water
Retention and Thickening of cellulose ethers in fresh mortars[J].
Journal of the Chinese Ceramic Society, 2017, 45(8): 1190—1196.

=12 A0 o A SRR S A R AR 5 L], DU, 2019, 45(7):
19-21.

YAN X W. Study onnew wet mixed mortar admixture[J]. Sichuan
Building Materials, 2019, 45(7): 19-21.

ARG, B2 4, MR LT R K BEAE TR DI b ity o 8 (0] A6 T
HERE, 2009(6): 1043—1046.

XIONG J, KANG L Y, YE J. Progress in the application of cellulose
ethers for dry-mixed mortar[J]. Chemical Industry and Engineering
Progress, 2009(6): 1043—1046.

22U, BT A 2k 3R Tk 2 VAT SO Yo e s FS o o RS it 7y 5 g (0]
BBV SUM KL, 2015, 42(4): 81-83.

LI Y H, HE P. Effect of cellulose ethers surface treatment on bonding
strength of tile adhesive[J]. New Building Materials, 2015, 42(4):
81-83.

WISt H, SR, 24, 55 LR B L TE R A P i 4 5
PERERFFT (7], R R 1, 2021, 40(11): 3654-3661.

LIU J Y, SHAN J H, LI C, et al. Preparation and performance of
desulphurized gypsum-based sandless self-leveling mortar[J]. Bulletin
of the Chinese Ceramic Society, 2021, 40(11): 3654—3661.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

K22 (A ABLEAR), 2011, 41(2): 214-216.

LIL Y, YUE J W, LAI Q. Test on anti-crack mortar for exterior wall
thermal insulation[J]. Journal of Henan University(Natural Science),
2011, 41(2): 214-216.

R, BUE, ZF. REWW RS (1], IR 5 £, 2015(7):
128-130.

DAI M, WEI Z, LI X. Performance of high water retention of cement
mortar [J]. Concrete, 2015(7): 128—130.

AR, £, SREHE, 2. 5120506 HHERb SR Pk e A2 ma F 5 (],
Tk ER L 4R, 2015, 34(9): 2681-2685.

QUAN JJ, WANG N, GUO Z H, et al. Effect of air-entraining agent on
the properties of fresh morta[J]. Bulletin of the Chinese Ceramic
Society, 2015, 34(9): 2681-2685.

H 16, ZEAOH:, 95 R 51 AR K i R AR T A SRR 3 1k
RERY R (1] HTELAE SR KL, 2019, 46(4): 73-76.

XIAO L G, LI G Z, JIANG D W. Effect of air entraining agent on
performance of volcanic slag dry-mixed thermal insulation masonry
mortar[J]. New Building Materials, 2019, 46(4): 73-76.

AT 05, AT AR, o] D6 JAE, 45 B 2R 1T 9K 0 RRLIE () 51 AR A |
SRR I PERERF 5T (0], RERRER @ 4, 2015, 34(2): 331-334.

REN W Y, KE G J, HE X Y, et al. Property research on air-entraining
agent and air-entrained cement mortar based on surface tension and
temperature [J]. Bulletin of the Chinese Ceramic Society, 2015, 34(2):
331-334.

JUR 5, R 51T B AL TR PR IR D 3 ) T 4 Wi i 1 5
mi (3], SR R4, 2016, 19(1): 1-7.

FAN S J, WANG P M. Effect of air entraining agents on the long-term
drying shrinkage of glazed hollow beads thermal insulation mortar[J].
Journal of Building Materials, 2016, 19(1): 1-7.

IBETR, BT 1B 5] 5N A R AR IR S 0 K A TR IR A R
W [I]. B L 5500 R, 2020, 47(5): 108-111.

FENG X Q, YU A P. Experimental study on thermal insulation
performance of polyurethane mixed mortar mixed with air entraining
agent[J]. New Building Materials, 2020, 47(5): 108-111.

R, EREER, TRIEIBT. 51 =050 0T A I8 B 1 T b 3K 02 1 B9 52 i)
Lo FCHLEE (7], SR B2 4, 2017, 20(1): 1-6.

ZHU HM, WANG P M, ZHANG G F. Effect of air entraining agent on
efflorescence of cement-based decorative mortar and its mechanism[J].
Journal of Building Materials, 2017, 20(1): 1-6.



<88 WP 5 R 2022 4F

Preparation of Plastering Mortar from Low-silicon Iron Tailings
LI Pengfei', LI Yubiao™, LI Chaogian', CHEN Kun®, TANG Qizhou', WU Xiaoyong™’

1. WISCO Resources Group Chengchao Mining Company Limited, Ezhou 436000, China;
2. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
3. Hubei Key Laboratory of Mineral Resources Processing and Environment, Wuhan University of Technology, Wuhan 430070, China

Abstract: Plastering mortar is a kind of mortar that mainly used on the surface of buildings or building elements, thereby
protecting walls, improving moisture resistance, corrosion resistance and weathering resistance, and increasing its
durability. Meanwhile, a flat, clean and beautiful building surface can be achieved after applying the plastering mortar. The
stockpiling of large tailings in Yangjiawan tailings pond of WISCO Resources Group Chengchao Mining Co. LTD has
difficulties for utilization due to its low-silica contents. In this paper, the effects of water-binder ratio, binder sand ratio,
dispersible emulsion powder dosage, cellulose ether dosage and other factors on the performance of plastering mortar were
investigated. A high admixture of 71.4% iron tailings (binder-sand ratio 1/2.5) was used to prepare the plastering mortar.
The tailing-made plastering mortar with good compatibility, suitable consistency and setting time, and compressive strength
of M5 grade was prepared, providing an effective way for the resource utilization of the large amount of low-silicon iron
tailings in this tailing pond.

Keywords: low silica iron tailings; hydration reaction; compressive strength; plastering mortar
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