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Abstract

In this paper, the effects of limestone powder and iron tailings powder on the resistance of ordi-
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nary Portland cement to chloride ion permeation are studied when mixed with single or com-
pound admixture. The SEM method was used to analyze the purification and hydration products of
different ages. The results show that in ordinary Portland cement slurry, adding admixture limes-
tone powder or iron tailings powder can improve the compactness of cement slurry and improve
the resistance of cement to chloride ion penetration. Its effect is: Limestone powder and iron tail-
ings powder mixed with iron tailings powder > iron tailings powder > limestone powder.
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1. BY

W05 G R ER G F LK e BUK Y D 5 BK e il il BK e VR e - o (1R N L AR H ORI T2
[1][2]. HAl, s EAEREE M0 Y5 & R sUR &M EZA AR 08 R Rk BRE B
5, REBEREGREMEREIUCIE D KTE, BRATARRIREMBRA . B G fa. RR RSN, &
] AT AR YR B e b S SR R ) it UK Ve TR e SR G VERE3] [4]. ol LA, —SeARik TR (kT
FEv KPR momRis. . 5k, HUg, SS)RHREE LI AMEREE R s TREIZHIN 2, G401
REZE W LR AMEREAS G A% Bl 225 B At 5, O P RE VR B L i A M REE AT 4 A AL 5] [6]-
URAR S i AR e R R Eh K TR AT AMERE, el PSS T EERE, $2m/K IR AR IF 7oKL 255 2 R
TETIE R H R, SRk BORSUAT 78 ) 55K i R [7] [8].

ALK YRS AW TER B, BEFCMRS S R ACAT R AR A 545 BUR 5 0 il e R Eh /K Y i
RITFIBBEIERERITANA, DAL KR 1 SRABOUL 45 ) B At BE PRI S0

2. REEMHSRETE, WA
2.1 W REAR

BRI £ ROk MR RERR HhK Y (PO42.5), LR 352 mikg, ZEMEARKGRUHE), bRk
Ha P /K B 26.5%, LR Br e i LLKSE ) 7% KAk : 417% 2.6% (200 H), HERiF 382 mP/kg,
P 2.86 glem®, WRERES S 92.5%, Fe &4 0.14%, ARG FE T E LT LRSI, SRV 4
JE 4.2% (200 H), HLEEIA 375 mikg, P 3.24 glem®, BRERAS & & 91.1%, Fe &84 2.65%, LLIARA
GrEa i AN, B 1SO ARdERDs K: SRAVRHK. Ml rERR Th /K I8 Mtk 2o W4 1 B

ik

Table 1. Chemical composition of ordinary Portland cement
= 1 LREREICRMUER S

£ (W)/%

i o
Loss CaO  SiO, ALO; Fe,0, MgO0 NaO KO0  SO;  P,0;

TR £h /K e 0.72 65.95 21.90 4.13 3.71 0.45 0.23 0.46 0.88 0.03
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2.2. WFE

IKPeP AR I 4% 15O Arifedkfr, Hob: JKIKEEA 0.50, ZKEPEE N 1:3;
KPR AR I 4% 1SO At fr, FHorp: JKIKEEN 0.29;
KB TBEMRK % NEL-KDU R EEHB B MR RS HE AT, A ORI /K Ve i 22473 RE6 R,

b JKIKEE Y 0.50, ZRAEPEEY 1:3, FH 100 mm x 100 mm x 100 mm iR, Frdisedr®) 28 d LU, V)
FIRIZIR Y 100 mm x 100 mm x 50 mm i3, 4R)5 H 4 mol/L A S ISR 24 h, ME S 79 B &%

2.3. Be{LAF

GEPREENL. R IERENL. W RIREN & . NEL-KDU BA(E FiBB . JRESZIn & /ML PRI A
100 mm x 100 mm x 100 mm XA %%,
3. R MiTie
3.1. ARAMMEERT B EABHNEEF 2SR

52 B ERA KA . SRR B, Xl R 2K e ib K (28 o) 5B T EL R U RS
oL, MR AFATE: 78Sl AR ShK Ve PN NS & R G KA R BRER B k) fa , s eEIR 2K e /B T
T HUR B2 AR AL B 15 6 R0 2 ARy B4R R 15 5 138 i 5 508 T3 B R Bt i i
BRI G BTN, B O KA, JaKOHRBEN 15%N, HKRRE T B RE0EA B H/ME;
HIBEEN M, MR B EN 20%0, HOKRRAE T SR EUE R HAME. WNRPEIGHET LLE
H: EMEBET, BYREVHRIEAE FT 8RB A KON PEAE T8 R EUN.

Table 2. Effect of single mixing of limestone powder and iron tailings powder on the diffusion coefficient of chloride ion/10

m¥/s

% 2. AREHHSET B RSB T SRKEMm0 “ mYs
0 16.20 16.20
5 15.76 15.42
10 14.47 14.01
15 13.24 1249
20 13.91 1201
25 15.12 1375
30 15.96 1485
35 16.64 16.29

40 17.89 1745

Table 3. Effect of remixing of limestone powder and iron tailings powder on the diffusion coefficient of chloride ion/10

mé/s
%3 ARABNSKET HEBNEEFY AR m¥s
Bkl AR R AR A R 5 L
SEI% 10:0 9:1 8:2 7:3 6:4 5:5 4:6 3.7 2:8 1:9 0:10
15 13.24 12.26 10.65 10.23 9.40 8.92 7.67 8.35 9.46 10.38 12.42
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3.2. ARAMHHRET BEBMNEBEFEENTR

® 3 RWMBERAKAR . KRRV MEBN, W@ RS KR (28 d)E S TP BRI
WG oL, PR B SR E BN KB REEN 15%. NETIH: 5880 KA ERB5%RET B,
FRABMGERT HWE LSRG, HEBEREKRAE T MR8, HEENMS SRR
Wk BB R, A B AR IR ER K Ve S T BURBCE D, AV AR AR Rk P # 245 B REIR
Tl e R KBRS T2 &R ;. R BUE AT DUE A A8 Rk R B 0 B S IC EL 9 A
4:6.

3.3. SEM &3#fr

SR ARE(LEKIE) . 158 5% A KA 15% 41 KA SUEREN K. 15% BN K. 15% (f1 KAk
THREN ) 3)s 15%A47 (KA 48R ¥ 6), 7 AMFEMI/KAIL 28 d #E4T SEM 0¥, WK 1~7 Fias.

10um Eleciron Imaoe 1

Figure 1. Blank sample (pure cement) was hydrated for 28 d
1. =EFEEEKR)KIL 28d

10um Electron Image 1

Figure 2. 5% limestone powder hydration 28 d
[E 2. # 5% AR AHKK 28 d
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10pm Electron Image 1

Figure 3. 15% limestone powder hydration 28 d
& 3. # 15% AR AHKK 28 d

10um

Figure 4. 5% iron tailings 28 d
B 4. 18 5%EEH #k 1L 28 d

10pm Electron Image 1

Figure 5. 15% iron tailings 28 d
5. 1 15%SKEH 7Kk 28 d
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10pm

Figure 6. 15% (limestone powder 7: iron tailings powder 3) hydration 28 d
6. 15% (AR T:$kEF ¥ 3)7k 1k 28 d

10um

Figure 7. 15% (limestone powder 4: iron tailings powder 6) hydration 28 d
7.15% (ARG 45T # 6)7k 1L 28 d

M LRI RIS SRR A BRI, KA 28 d AR EBERE . SRS
I ARIARMCHDKPERIRL, B A5 AR 2~7 o, A{EE @R EKRIMAB SRS, Kt
28 d I, AL AR K AL BORLBURL B R sk b, BRI B 2, A S EWIA A, B
Be¥sy, WKL RGBS SR KUK P AL AR BOR s XTELIE 2~7, BATRUREL: 3 15%f KA
By OG5 K 3 SRS 5% A KA LT 15 15% K BBy IO 450 5 SR B S S% Bk ML 15 15%
(AR AR RHHr 6) A M % SRR 16% (A KAk TR ¥ 3)IlT s 5B KAk s 54k
Ry ML, kO 5%ET HNE RSN el EnEms. FEER: BB aknkh iy, wisk
by, BB S RIEIN Ch A0 BUER R AR), HR K45 BN S CRARROR . BB
Or BN HEVERCR, 5 BB A RHCA AR BBk A Hr) 159% 1 RCREL 5% IIRCREF s A A R 5 Bk
RYRAE, BV FEERCR . SRR ERECR . WS HERCREIL T 0 KAk, M E B AR
SR, EPENBIBCR . LAMCR, HRBHCRTL, Pril, S8RV B R A KOHn RSN
BRI LB s I ROR B, RSB (AR AR 4B 6)ME M % S BB (R KAk TR
Bk 3) 4T
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1) HXNEE BB S, &SRO 20 BUR T 85 & K8 N &0 79 iR oz
W AR I S BT 0 SRR AR MR35 B 15%0 s SRIBEREN R R B N 20%; FiEBE
BHORCR XS E: BRER B T KA

2) SRBORAMBELBIRET B, PIRS SR KO MR R RB ISR EL, Ha
TRATRRVER R A fie (R L LE 510 4:6.

3) EEIEEERR /KIS G R KA R BBk B ) Ja ,  HOKJESR AR RO A5 B a8, 4544
BUE, ARAMAMERET B E EB AR RE, PBRETRIRR T, BBO KO IR R
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