%1 B R 5 R A No. 1
2023 4F 2 A Conservation and Utilization of Mineral Resources Feb. 2023
a4

B TR JR R % AT VLA B T K TR TR OB 1k BE B 5 il

FRALAL, TR, B

C SRR EE BB, BN BEBH 550025,
. BB, S SRR 550001

1
2
3. TR DO B 7 U R ROR 5 O B TR =, SR B FH 5500255
4

- SN ARSI R IR LS AT E AR %, ST S 550025

FES %S X757; TD9S XHFRIAES: A X EHS: 1001-0076(2023)01-0155-07

DOI: 10.13779/j.cnki.issn1001-0076.2023.07.003

WE oAb HE 3R 5 H 4 775 (Electrolytic manganese residue, 7% EMR) BTG VEAOAE S s . R INSCHER) (4 A 7K)
FURE PPy 325 L MR T (A T O A B, ARG T WS IS ] L A v 48 B MU [RGB TR BE T F M v Wt = 24 Pk
RS MR, BET A SRR B AR 3%~ 10% B SCPE B A T 0 300~ 500 °C 5 158 FEL A4 7 1 7 B TR 68 7R 4 3D) 28 d Bt
43 RAS 40.1~43.5 MPa 1 36.6~42.7 MPa AP RS B2 ; 2 eibE U IREE I 1B Bl 10% B, B854 AR B 450 °C R5be sk
4T HR i T TR - DU SR A R B A IR AT T TR BT T iU TR B 43 B /55 T 2 MPa T 5 MPa; £ 4 1 K BCPE AN 450 °C
SRR BE 1 h, 4G A T CaS0,-0.5H,0 &%k CaSO, 21,0 FIRHAE; B4 A4 A IRMUCHERN 450 °C Bebs &l F s fitdin it
il £ BOTR B AR T L) C-S-H BEIR AN AF, TREE T A bEREIETR . W CaSO,-2H,0 M f1 8 AEML 2 /K fbVEFH, AR &

TRE - YT BT e B AT AT i
RSB LR Ok b TREE s PURSRE

51 %

4 R A R R R, R Tl R R T
) JE il M BE 2 — o HR % R 7 (Electrolytic manganese
residue, i FK EMR ) /& ¥ 74 FAL A B 2 4 2E 7 4 ok
PR AR R T Y BA ™ 1t E 2k 10~
12 t H i A s, v R G a8 A 2R 7 R, 3R i
Ry B B 5000 J7 7, B AR T AR R
2975 1000 5t H T, AR AR R KHEAE,
ANFEATALAT AL ], AL 2 5 R & - 4b, I BB g i
A E AR A AL LB AT, X R K M R
7K 3 ™ G e, A R A AR AR O AN T R
(), 8% A= PRI P IS S AN B, AT 5| & 45 i
PRI PR AR R B IR AR T A BT 2 B I I E R

TR U 2 i A VR BE T E R —, AR K e
THAE R BRIR A 7™ SR, AT AR S HEY,
R T 456 7K U ] 48 TR BE - 7615 29 7K e 19 [+]
B, A R T H A T S TR I 49Y, Yang I
Lv SF"BFGTT & T — B LA E g A 7 O D) o £ i i
IREE LIRS EHA R 2, A= IR EE L PR b

Y FE EHA: 2022 - 06 — 10
HEEWMB: BRE LWL H(2018YFC1903500)

R EE 3 9 4K 48.89~ 63.17 MPa Fil 7.12~ 9.47 MPa;
T 24 °C N FH e B Y R RN e X YR BE IR 24 h, TR
ORI R B ) AR AR 2 0N T 0.52% FiT 4%, i &
TR A RHELAG R (R i I PR sl B Vs s i e, R AT A
itk TR B = EL A 2 v A ML 5 58 R R B 1 IR S T A2 o
Li Al Sun 25 D) B £ 4 v AU KK (FA) Ay [ 4 40 7k
i £h IR (ASM) il 25 HAT = LA B A R 47 3R B A
EVERH TR SY . £ EMR/ASM=0.6, L/S=0.25, 80 °C
AL F T, AT 3RAR PR SR BE R 16 MPa, PR AR E 1
U 12 FE PR AY EMR-FA JE 3 5 88 5% . Hou 451
I E 4 P Ff A T 5 R g 0 A7 — 2 FE K24 1 200 °C
i £ B A R R /K B (Q-SAC) IR A& i 2 40 B 10%~
40% FY H, il B 1 45 19 Q-SAC 7E 56 d I A DL 3k 45
35~65 MPa [WHTHGREE . MU0 5% A TR, Q-SAC
(1) 7 1 TR 58 B 43 1 2 50% F 30%. LA B
YW, FELAR A T Oy DRk T B R TR A BEAS AN TT A4S 3]
KA I BT R AN 4T 5 5, 17 ELIR AT LA A DR H foff s 8
A3 B 1) F 35 [] 3T

H A, H A 7 FH VR B Rk B % A Rt sl 5 oAt T
b TR A A BB A R BB AT A £, AHLJE: X AL R A

YEE B e B (1995—), 3, BULF5 A, BT T5 1) A MEE S A 2w K BEIR S5 R A, E-mail: 18212106728@163.com,
BIEMEE: KTH(1967—), &, Wit, HdZ, WA S0, FEAFR7 ) A MEE A e R R IR A5 R, E-mail: zq6736@163.com,


https://doi.org/10.13779/j.cnki.issn1001-0076.2023.07.003
mailto:zq6736@163.com

- 156 - 7 AP S5

2023 4F

T AR PR PR AT SR A AT ST LSt N B L i
J7 7 A R F AR A T D TR B, SR AR AT IFIAS [R) ik
JEE R BT FEL AR M A T MO, RGO T R R AR i 4
A KSR IE ARG B UKL & 8T #
S Ta] 5 45 Tk B SO £ L A8 e 0 R R 0 TSR B
AT 5 B B2, LAY Sy Fe A i 0 5 DA R P i 3
2% .

1 RIERA S i

1.1 FE#re

JEORE R T A AR . A K L B R R
MREh KU . HFREL I A S SE B f AL ), IR (T
M [ 44 52 ) RAE AR ) (HY/T 20—1998) R 4 .
30 i R B K e W 3K T B K e A FRA F . B Rk
2 v D SRR A B WA PR AR AERD, B
oo 1350+ 5 g0 HLAR AR A XRD KIS AN & 1
FTRs, AR 2B A T3 1. KR B 5 R
CaS0,. 3Ca0-Si0, 1 2Ca0-Si0,, H, i 4 i FH 5

Yy %4k Si0,. CaS0,-0.5H,0 Fil CaSO,; fif: ik £k 7k &
IV L i S ) AR R R BB EE A 2 BT, KR
WiAR Iy A AR TAE 5~ 75 um [N, T AL R A
e FEAERTE 1~44 pum JE 5 o A T A0S 38
KA /NT KR, HAKRR KRR L

1-CaSO,  4-Si0,
2-3Ca0-Si0, 5-CaSO,0.5H,0
3-2Ca0-Si0,

L4 55
1 5 EMR
4 5
1 4 4 1
1
3
2
2 2

2
| ¥ 5 kiR
20 40 60
20 /%)

1 kK XRD fii 5 &l
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Table 1 Main chemical composition of raw materials
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Fig. 2 Particle size analysis of original Portland cement and EMR (a—volume content; b—cumulative particle size)
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Table 2 Proportioning scheme of EMR mixed cement concrete
specimens

wl K fmL HL i fil i85 /g K /g GRRLS
Co 225 0 450 1350
c3 225 13.5 436.5 1350
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€20 225 90 360 1350
C30 225 135 315 1350
C35 225 157.5 292.5 1350
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Fig. 3 Compressive strength of concrete with different EMR content (a—EMR; b—quicklime modified EMR)
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Fig. 4 Flexural strength of concrete with different EMR content (a—EMR; b—quicklime modified EMR)
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strength)
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Influence of Quicklime/Calcined Modified Electrolytic Manganese Slag on the
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Abstract: Modification is an effective method to improve the cementitious activity of electrolytic manganese residue
(EMR). The electrolytic manganese slag was modified by adding modifier (lime) or roasting method. The effects of
different electrolytic manganese slag content and different roasting temperature on the mechanical properties of concrete
were studied. The results showed that the compressive strength of the concrete prepared by the modified electrolytic
manganese slag with the blending amount of 3%~ 10% and the electrolytic manganese slag calcined at 300~ 500 ‘Cwere
40.1~43.5 MPa and 36.6~42.7 MPa respectively at the age of 28 d. When the content of modified electrolytic manganese
slag was 10%, the compressive strength of concrete with electrolytic manganese slag modified by mixed quicklime and
roasted at 450 ‘Cwere 2 MPa and 5 MPa respectively, higher than that of concrete without electrolytic manganese slag.
Under the condition of lime modification or calcination at 450 C for 1 h, CaSO,-0.5H,0 in electrolytic manganese slag was
completely converted into CaSO,-2H,0O and anhydrite, more C-S-H gel and AFt were generated in the prepared concrete
and the mechanical properties of concrete were enhanced. It showed that CaSO,-2H,0 and anhydrite could promote
hydration and improve the early compressive strength and flexural strength of concrete.

Keywords: electrolytic manganese slag; modification; roasting; concrete; compressive strength
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