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Table 1 Chemical composition of different powders

Si0, Fe2O3 AlO3 MgO K20 Na;O Ca0 SO3 P20s Los

S§ 20.66 15.72 6.41 4.58 0.16 0.11 41.86 1.37 1.31 2.65

BFS 38.5 0.3 11.9 73 0.5 40.28 0.28 0.16 0.3
C 214 2.95 5.10 3.85 0.53 0.13 59.07 2.24 0.13 4.15

AL BT AN (BFS) : RIGEHBERE
AFEFE, S95 %%, LLREBE 450 m/kg A4 ;
K (C) : WHRKIRS A=, P042.5 Kk,

WHSHER: 2018-08-22; BXEIHHA: 2018-10-05

405 0.3, LhRMEM 350 mkg £A -
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Table 2 Sifting of steel slag
Lt /mm 475 236 118 06 03 015 FHK

&g 734 133.8 1289 1236 261 12
SR

B 1% 147 268 258 247 52 2.4
BiMHA

B % 147 415 673 92 972 996
1.3 M

PR (NaOH), & Ha, afkhK;
Na:SOs, T Hrall, QM AR; KB #ik3.2,
WEE 36.2, FEFEIRNE 3.
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Table 3 The main technical indicators of water glass

B’ n $i02/% NaxO/%  ANEY 1%
36.2 32 27.3% 8.8% 0.03%

WK RERER R = AR K R 288 4 BT
R, FEE 40%, HKERXT 20%.
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2 M A
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Table 4 Activity testing of steel slag powder and blast furnace
slag powder

b AR
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7d 28d 7d 28d

R WE 5

Xt H
8 49,

[ 450 1350 225 34.8 49.8
B35 315 1350 225 284 433 &2 87
Ry
)

225 1350 225 299 476 86 96
e i 2

HE4PREATLUEY: Bk 7d. 28 diEE
B BN 82%  87%, KL HH 7d. 28
d IEMEFE BT I 86%. 96%, AN HEN Rk 4k
RPH R S Y 2 B S K AR A B I T 3 K
XA T BRI S BTE R BOK IR,
H R WRT R AR KA R BB BOKBIRIE, BEEK
LR R BEAT, B Rk S PR 0 vE
Hodkss 5 R, KRR KN R R E &
BRAK, RIUNIEE. R E P8 84 3 P Bl B K
W EK B TR

VK B %2 B PRI 2 % GBT 2049-2006 i3
17, B X 9L HFHE T 18 wMg0)=4.58% < 13%,
WOR B VE AT IR P IR SR W R Al

CEBEHEARME S B N AI=16.5 mm. Cl=17 mm,

A2=15mm. C2=15mm, C-A < 5mm F&+riE,
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22 SNERVMERERSA

W R & EX AR ENGE RS
¥ & =4.8%, i KT GB/T 14684-2001 + & X (¥
TREBANA< TS pm PR S E (1.1 0.15
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Z A, HREREWEHAR, WERENRALE
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AR (58 E T SR R Ak Ze i b AT AR 17,
AR B BRAGEE. BRAL 1 ERBR 2 &
T A% b B2 2548 7] 1 49 B AR D 1 A7 8 10 2R U
W, RBERNEKS.
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Table 5 The effect of difference ageing age on pulverization
rate of steel slag sand

- MEER EREK
B g g OE B e, 1%

LS 7d 28d 7d 284
b4
E’EF/' 450 1350 225 34.8 49.8
%ﬂ@ 135 - 315 1350 225 284 433 82 87
B
A
299 47.
A 225 225 1350 225 299 476 86 96

VB K K AR B PR AL AE PR 3% K A2 R
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AR K -
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(CECS48:96) Xt 0.15 ~ 0.6 mm ] $X /& b i3t 1T
BIEMEIIR, WS H 150C FTZ&E 6 hidfh k%
218 0.046% < 0.1%, I R 3 K B V% 0 B Ak
FHATIR, MBE3NABEREK R 0.043
< 0.05%, HzwEttark. RaNERTTARHBK
1 ERRE, 7F 1984 F 6 AT 2RI RNA
RERBXER, E5MEFHE, #—2W0iET
Bt 1 FERRE L EE A
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Fig.1 X-ray diffraction pattern of autoclaved steel slag sand
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KB SENYME, RAZEETHREERA
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YRR —ENEREKER, SHIE R
MR, ERILERD, HEEMENET &R D
B BA BRI 80R  7=  Re X B ISR i Bk A R
RIS 45 R BN E RO FE B o X AN A TR K SR AT
B, MEWEBRMBOKEN 14.6%, EAETRK
EH12.1%, HBOKERX, FIHEH SN ERE
J& BA AT AR LB R B 7K, R B KAk R B
BRI NFEFER, BRDPRWE. RREE.

3 WEE R A B A R A
| &

2 ST IR AR R R RN At B R ok 2 i M
WRAMESENERE LAMREER: MHBR
FHERELF (= 20 cm). BRERF A 3 ~ 6 h). B
JEHEEE Gd PUESRE > 25 MPa, 28d i & &
JE> 48 MPa) « AR (HKE<0.5%, X
SEEN) « EERRREERR (REERE) -
3.1 BOBRMRHERE IR IR RN

i A BN 500 kg/m® ), KAREE R 0.34,
BWAFBERN 1%. BLERFTRBEE, BENB
BAKRK, BAKRNEZETR, #LHEREXN THE
VEREMBEGE N B ER,; BER/D, WERBR
ARE, RIGREIE, HEYPEEBRRN
1%NaOH+4% 7K BEIEIE R, 35038 B I A Ak 4 pi it
185, RBERNEK 6 f1E 2.

| 6 RARMHERSRIEE R

Table 6 The influence of the composition of cementitious material on the strength of cement paste

J7kl 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

R 0 50 100 150 200 250 300

R ALE I
g5
KiE

500 450 400 350 300 250 200

350 400 450 500 100 120 140 160 180
150 100 50 0 150 180 210 240 270

250 200 150 100 50
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Fig .2 The influence of the composition of cementitious
material on the strength of cement paste
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Table 7 The effect of single admixture activator on the
strength of cement paste
JEx 1 2 3 4 5 6 7 8 9 1011
NaOH/% 3 4 5 6 7 8 - - -
K /% - - 4 6 8 10 12

45 25

5 3d{i R BE (I 28d3 K B KE —- HShHE

3 MRFBEINARREENTM

Fig .3 The effect of single admixture activator on the strength
of cement paste
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BEMMK, XM 3 dIEREM 28 d i ER
R E KER/NME, KETEBRE
B, HEEEBEMNH PR, HRE TIEERE
KRB ZEMER. BEKEBESENEK,
BRNEEBAZHRNER, BREN 12%EH
BERBERN 10% A EK. 4% 6% %
BETEAFMAMAKFBERBREMERE, TUEHE
FABR MR R B R R

2) BERFEBHERAE

BEENH. KT, HERY. RRESES,
HABKFNE B X B R TR . EHRM L
B 500 kg/m®(E: RALEPEE = 2:3), K
A 034, BAKFIBEN 1%, BEFNBERLR
WERREK S, WRABMIESLMAB SR
I, BB KE RS, CART Ak B BUR AN BE 72
RVER BHEAS BRI A

£ 8 BEAKEPRIBENIME

Table 8 The effect of compound admixture activator on the
strength of cement paste

L& 1 2 3 4 5 6 78 9 10
NaOH/% 1 1 1 2 2 2 11 1 1
KEEFE/% 4 5 6 3 4 5 4 4 4 4
NaxS04/% - e
CaS04/% - - - - - - - -1 2
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Fig .4 The effect of compound admixture activator on the
strength of cement paste
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Fig .5 The influence of water-binder ratio on mortar
performance
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Fig .6 The influence of binder-sand ratio on mortar
performance
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Fig .7 The influence of dosage of water reducer on mortar
performance
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Table 9 The effect of retarder on mortar performance

43 1 2 3 4 5 6 7 8 9
SR W  EAEERY  BR_EH
BE 1% -1 2 1 2 3 1 2 3
&iééwim] 1:30 2:20 3:10 2:35 3:30 4:20 3:05 2:45 1:40
/h:min
3dHIRRE

/MPa 314 31.2 30.8 31.3 31.2 30.6 31.2 314 30.8

R 9 AT 43, 2%k X R 3 B R 5 R
(BdEE) BHAK, BEBEIN (1%) , &
BRI AN > AERERM> MK, BEE
BEMSSIMK %) , BR_SHRMERR
BERER . AR ZEBOR AR — S B &
TERBER Y, AEEZE, FERTEA 1%
BEEE 5T +1 %0 H & FE R A
3.2.6 Wb AR AR AR M REBUR

R AR 1t A 50 I L 1) 25 409 VS A B e A et

FAEE R R AT R R E SRR, 1%

ZHRIE 10
& 10 BRENBEMLEML

Table 10 Test results of volume stability of mortar

KBRS 1 2 3 4 5 6

FH AR PRFR 80C &%
1d B AE /X104 1.7 13 12 23 26 27
3dERARE /X10* 13 19 18 29 39 338
7d BB E /x104 1 19 17 28 34 3

7d REHHR RiF R RIF BYY Bl R
7d HiEMRE /MPa 393 388 39.1 426 415 41.7

E: ARTAEMNEARRERE, fAERTERER, ARG
WA | EHEREE .

HZR 10 774, R BRI SER 6 &
PR, LRI HETRIIER 80C TR, 7d I
R BIFHHBKIERE. 75, TRIRFRE
R#EFR, AREEARLHAKS, LFAEFET
mEm, Bk, Bk L RREREK, BRKE
BN

HIR 10 BATLETTUE i, AR A BRI
AR HARHEFR Y IRRAT R, 7 d BEEEA TR
HATEF, FrARRER UG ARERERER,
RETFBH R . BRRREFREZM T KRBT
FEMETEKR, HFS—EEERHRENHE
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K] SR e 1A B R 5 R AT o
3 & #®

(1) WA EETWARAIEA. &
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+ 100 -

iEgRaRH

2019 &

11 1.18 ~ 4.75 mm HJ4R¥E BRI 4L 205C. 2.2 MPa
EAETHUE< 6%, fEROCHESFTIHIMNLE
< 1%, HEB{E < 20%, ATYENmPERERRIR KL o

(2) EHIBMEE 500 kg/m’ (I RtkE
PR = 2:3), BB E 900 kg/m’, B3 0.42,
Rk 7 1%NaOH+1%Na:SO0s+4% 7K T3, IR K7
BE 3%, FEF 1% E RN +1 %R _ S5,

B3] BR . EFMBIEREESRBR AHER KK LG
BIRH [D). MR : KRR, 2017.

[4] 1, WEE, kKA, F . BEEZNEKENHR .
HRI R, 1998, 20(6):39-42.

[5] 2ls, FHikal, BHiE, 5. BNEN R 4ER58K
FHE GRS d RIS 7] L, 2018(7):81-84.

[6] & . 4R - 1K S TR R 5800 X R B K R g
BISEIA [1]. FB AN AR , 2018, 38(3):259-264.

[7] BFELE , XFEAE , HHAL . S0 L X T ARRTHNE - KB R
BB R M 0], B KA R, 2018(1):133-
136, 91.

[8] ZEfE . 4RV - B BB BB 7 D] AR E: L
B R 2012,

[9] F#i, Kk, BELA, % . NRBEETIXMEE LK
TR IE IR (7). TREE T 5KIE SR ,2018(4):7-11.

[10] BB, WKL, XEHE, 5 . BRE RS SURKFI
IKHLERFAT (J). I M4k 2E | 2003, 28(1):48-53 .

Tl H TR R R BREN RS HE. St
REIR R KT P RERD K o

H A X

[1] %38 . (RSN REE M EE LS TE PR []]. B4
BRHA , 2018, 43(3): 43-46,68.

(2] ZaldE, MBRE , XIE , & LRMENEEEV R AR
R ). W& FIA | 2015(3):73-77.

Study on Preparation of High Performance Mortar Using Steel Slag as

Cementitious Material and Fine Aggregate
He Liangyu!, Qiao Lige?, Zhao Rixu?, Ding Nanze?, Ding Qingjun’

(1. JSTI Group, Nanjing, Jiangsu, China;2. China Construction Ready Mixed Concrete Co., Ltd., Wuhan,

Hubei, China;3. Wuhan University of Technology, Wuhan, Hubei, China)
Abstract: The influence of ageing time on the stability of steel slag sand was studied by testing the activity,
stability of steel slag powder and the basic properties of steel slag sand, such as particle size distribution,
moisture content, mud content, water absorption and stability. High performance mortar with good working
performance, reasonable setting time and excellent mechanical properties was designed and prepared by
steel slag sand with qualified stability and reasonable gradation, steel slag powder, mineral slag powder,
activator, and through adjusting the composition according to the working performance and setting time. In
the meantime, the volumetric stability of the mortar was researched.
Keywords: Steel Slag; Cementitious Material; Fine Aggregate; High Performance Mortar.



