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Abstract: Aiming at the problems of poor grindability and low activity of steel slag, the method of adding grinding aids and
RO phase separation was adopted to reduce energy consumption and improve its activity. The steel slag was ground by adding
six kinds of grinding aids, and the effects of grinding aids on the specific surface area, particle size distribution and RO
phase liberation degree of steel slag powder were investigated. After grinding, the steel slag powder was separated by RO
phase, and the effects of separation on RO phase content, activity and hydration microscopic properties of steel slag were
discussed. The results showed that grinding aids and RO phase separation can significantly improve the cementitious activity
of steel slag. The addition of grinding aid improved the uniformity of particle size distribution of steel slag powder, increased
the particle content of 3~32 wm, increased the specific surface area and RO phase liberation degree of steel slag powder,
and reduced the RO phase content of steel slag powder by separation. The grinding aid TD ( mixed with triisopropanolamine
and diethyleneglycol 1:1) has the best grinding aid effect and the largest liberation effect on the RO phase. After separation,
the content of RO phase in steel slag powder is reduced by 38. 58%. When the steel slag powder content is 30% , the activity
index of 7 and 28 d is increased by 27.32% and 21. 48% respectively compared with the blank group.
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Table 1 Chemical composition of steel slag and cement ( w /%)

Materials Ca0 Fe, 04 Si0, MgO Al O, Na, O S04 MnO P, 04 Loss
Steel slag 37.07 18.51 17.70 6.21 4.55 0.27 0.27 6.81 2.17 4. 16
Cement 63.43 3.62 20. 84 3.29 4.68 0.56 2.21 1.37
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Table 2 Specific surface area and particle size distribution of steel slag with different grinding time

Specific surface area/

Particle size distribution/%

Grinding time/min

(m*/kg) <3 pm 3~32 pm 32~60 pm >60 pm
20 258.4 10.30 44.35 27.33 18.02
40 353.2 12.41 46.76 24.29 16.54
60 413.8 16.41 50. 11 21.10 12.38
80 453.6 19.12 51.59 19.56 9.73
100 480.2 20. 45 51.30 19.08 9.17
120 505.3 22.53 48.45 19.89 9.13
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Table 3 Specific surface area and particle size distribution of steel slag after grinding with different grinding aids for 40 min

Specific surface area/

Particle size distribution/%

Steel slag powder

(m*/kg) <3 pm 3~32 pm 32~60 pm >60 wm
KB 353.2 12. 41 46.76 24.29 16. 54
APAM 393.3 14.11 50.23 25.85 9.81
TIPA 399. 8 15.25 50.43 24.21 10. 11
DEG 414.1 15. 88 49.31 24.89 9.92
DA 403.2 14. 46 49. 40 25.37 10.77
TA 437.4 14. 80 50.26 24.71 10.23
™ 442.9 15.31 50. 56 24.70 9.43
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Fig. 1  Morphology of steel slag powder under optical microscope
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Table 4 Proportion of particle size dissociation distribution of RO phase
Proportion of RO phase dissociation distribution/%
Steel slag powder Particle size/pm

<1/4 1/4~2/4 2/4~3/4 3/4~4/4 4/4

<38.5 20.7 13.4 10. 1 18.2 37.6

KB 38.5~75 33.1 18.9 11.2 17.9 18.9

>75 45.2 23.3 12.0 9.9 9.6

<38.5 14.0 12.7 12.7 20. 8 39.8

APAM 38.5~75 19.7 13.4 18.4 24.6 23.9

>75 29.7 25.7 14.3 16.6 13.7

<38.5 17.8 11.7 9.9 17.8 42.8

TIPA 38.5~75 16.4 18.0 14.5 24.8 26.3

>75 37.9 20.3 15.9 14.9 11.0

<38.5 22.3 12.6 11.5 13.0 40.6

DEG 38.5~75 23.8 14.0 16.7 19.0 26.5

>75 36.4 22.9 15.4 13.8 11.5

<38.5 20.4 12.1 10.8 17.3 39.4

DA 38.5~75 19.3 14.6 17.1 23.7 25.2

>75 32.9 26.9 15.6 12.5 12. 1

<38.5 21.2 13.3 10.2 17.1 38.2

TA 38.5~75 26.7 20.2 12. 4 15.0 25.6

>75 32.6 26.6 17.1 12.5 11.2

<38.5 17.1 11.3 11.2 13.1 47.3

TD 38.5~75 17.8 15.3 13.4 20. 4 33.1

>75 24.2 19.2 23.2 18.5 14.9
60l 1 <38.5 ym fife, TR AE R T RO A A AR & 0 A 1 &

38.5~75 um s iR,

LoopmmEIm o i 5 TR A (KB) R RO A 31.75%,
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Bolll 1w |7 7 9 RO HSS ARG i, Jorkr TD-1 493K 19 RO A5
gm S . IR, HE T2 A4 (KB), H RO & RIFL
g U SIIAN SIZN T 38.58%, Mz RO M EAVREAL, HAWEMED YA
= 10t Xt TE R, TD-1 4K A9 A4 fe R 6 AF RN v (8] A A %o
F2HA N ETFT 18.08% F1 17. 71% ., 443 RO

KB APAMTIPA DEG DA TA TD
P2 SBAN TR BB ST A B RO RS B A fff 3 JEE
Fig. 2 Liberation degree of RO phase monomer of steel slag powder with

different grinding aids adding

3.4 HEkETENES RO HHMESETH
AR BE I AR AR T TE 43 30 2 P R AT R, WA T
PR A B B4y, 4 SAM VW KOSH i3 HE1 TR

SRR 20 518 2 FhA B R RO AR 2515 19 5 11K
ORI, RO MR 5 i LR 70 e i 7 v B )
SYVEIRR, BB RO AH & AR QLB ] i
Wit RO AHBCA KA, HES C-S-H B
1 F AR ) v ) — S X, 2R RO AHAS
AT LASE i S 6 1, 38 T8 RO AH X K AL 7= P 45 4

0



o557 1

R EAE . BOEEFR K RO A 23808 50 i JEE 58 175 1 ) 52

649

x5 HDENERNERPESTUHENESE
Table 5 Content of each mineral phase in steel slag powder before and after separation

Silicate phase Interstitial phase RO phase
Steel slag powder
Mass/g Proportion/ % Mass/g Proportion/% Mass/g Proportion/ %
KB 1.77 44.25 0.96 24.00 1.27 31.75
KB-1 1.93 48.25 1.10 27.50 0.97 24.25
A-1 1.98 49.50 1. 10 27.50 0.92 23.00
T-1 1.93 48.25 1.25 31.25 0.82 20. 50
D-1 1.96 49.00 1.24 31.00 0.80 20. 00
DA-1 1.94 48.50 1.24 31.00 0.82 20. 50
TA-1 2.02 50. 50 1. 14 28.50 0.84 21.00
TD-1 2.09 52.25 1.13 28.25 0.78 19.50
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Fig. 3 Activity index of steel slag powder before (a) and after (b) separation
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i, RO AMIEEAMAE T2 AR T 38.58%, 3 5 i i)
40 min T35 BN KB A 30% TG PR E
Fhim, 7 R 28 d IE PR £ R 78, 81% il 88.07%, HH
B AAS R T 27. 32%H 21. 48%,

4 % B
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