5520 % 55 6 i TR B 2E 4 Vol.20 No.6
2022 4 12 H Journal of Fujian University of Technology Dec. 2022

doi :10.3969/ j.issn.1672-4348.2022.06.008
8 2l M K8 M X 7K ife B ¢ B R 1 F I RE = I

KA, 2P R, G RS RAE

(RBEIRPR AXKRELSMTERFR,BE 42M 350118)

HE. AR@MKEN (AT RAFRBMNE") N 225040 & B4, i id XRF, 254,
XRD 4-#7 e Jy 5 M AL M K 3R AL 0 A0 xR R A A H 0 A Ak Rvm 2 R 8 i HUR AT B
B & BB MG LT AR AR Z 45 R S e R R B AR R RR, A SR m RS ENR
BHAH R RATE, MERMNEH T I 3 d REFRITIR A B IE S Bk 2% (245t
Hm (RWME) o m (BMFE)=2:3 wy,, =30%8, 3 28 d REMRITIRELBEM, 55 4
8.9.53.8 MPa, #2#m4RiE £ R Bl #H KA BB AZ B R B, T KAC R 84K, 5% L3R £ 5 e SR ALAR B
&, BT RARAEKE,

KGR, RaANE B a s R AM R SRR A Pk

FESHES ., TU528 XERFRERD . A XERES . 1672-4348(2022)06-0556-05

Effects of superfine iron and steel slag powder on mechanical
properties of cement-based materials

ZHANG Mengcheng, LIU Xinzhong, YANG Kang, PENG Lei, HUAN Dongdong, QIU Chenhui
(School of Ecological Environment and Urban Construction, Fujian University of Technology, Fuzhou 350118, China)

Abstract; The cementitious materials were prepared with ultra-fine steel slag powder as the main admixture,
and the effects of ultra-fine steel slag on the mechanical properties of cement-based materials were explored
through XRF, particle size analysis, XRD analysis and mechanical property testing. Results show that the ul-
trafine steel slag prepared by mechanical grinding has the strongest characteristic peaks of tricalcium silicate,
dicalcium silicate and mullite, and the activity index of the superfine steel slag powder mixed with it also meets
the national standard. With the increase of the superfine steel slag content, the 3d compressive and flexural
strengths both tend to decrease gradually, but when the addition of m (ultrafine steel slag): m (ultrafine
slag) is 2:3, and the total amount is 30% (mass fraction) of the composite powder, its 28 d compressive and
flexural strengths reached their peak values of 8.9 MPa and 53.8 MPa, respectively. Ultrafine iron and steel
slag powder has different degrees of hydration reaction at different ages, the early hydration reaction is low,
and the strength is poor; the later hydration degree is higher, and it is better than the same standard cement.
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Tab.1 XRF analysis results of raw material components

w /%
B AL R

Ca0  Si0, Fe,0, ALO, SO,  MgO

B 4212 2060 1576 135 0.58  12.62
W 4531 2438 7.66 219 036  9.47
WMWK 418 5288 5.35  29.86 \ 1.02
LKA 54.83  0.84 041  0.24 \ 0.42
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Fig.1 Particle size distribution of ultra-fine steel slag
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Fig.2 Particle size distribution of ultra-fine slag
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Fig.3 XRD pattern of ultra-fine steel slag
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Fig.4 XRD pattern of ultra-fine slag
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Tab.2 Formulation design of raw material samples

FERD My / Mgmas /Mgaes /. Vil ZEHB
%> g g g ml  A/%
DZ 450.0 0.0 0.0 225 0
SY1 382.5 27.0 40.5 225 15
SY2 360.0  36.0 54.0 225 20
SY3 337.5 45.0 67.5 225 25
SY4 315.0 54.0 81.0 225 30
SYS 2925  63.0 94.5 225 35
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Tab.3 Activity index coordination test

R Mg/ Mg/ Mg/ 7 d TEPE 28 d 16 PE

%> g g s EU/% WEU%
Al 450.0 0.0 0.0 100 100
A2 2250 1125 1125 91 102
A3 2250 90.0 1350 95 108
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Tab.4 Coagulation time and fluidity test

i Vinki / Ly / b /TSR
% ml, min min mm
DZ 126.5 155 215 185
SY1 130.0 155 220 200
SY2 132.0 170 235 210
SY3 132.0 185 240 220
SY4 133.0 190 255 225
SY5 133.0 205 260 200
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Fig.5 Compressive strength of samples
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Fig.6 Flexural strength of samples
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