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Table 1 Composition of OPC [mass %]

Ca0 Si0, ALO, Fe,0, S0, MgO K,0 Na,0 P,0s TiO, MnO
65.36 21.28 5.09 3.15 2.01 1.01 0.41 0.32 0.14 0.25 0.1
Table 2 Mineral composition of OPC [mass%]
3Ca0-Si0, 2Ca0-Si0, 3Ca0-AlO, 4Ca0- Al0y Fe,0, CaS0,

59.8 15.9 8.2 9.6 3.4

10

Annotation : These values are calculated by Bogue's equation.
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Fig. 1 Influence of fluoride on the hydration of cement
paste with sucrose
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Fig. 3 Influence of fluoride on the hydration of cement
paste with dextrin
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Fig. 2 Influence of fluoride on the hydration of cement
paste with sodium gluconate
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Fig. 4 Influence of fluoride on the hydration of cement
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Fig. 6 Influence of fluoride on the sucrose adsorption
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Fig. 7 Influence of fluoride on the sodium gluconate
adsorption
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Fig. 8 Influence of fluoride on the dextrin adsorption

13



Cement Science and Concrete Technology, Vol.70

LHEEHIIWAEEIIIR L 720 KF OFBETILET 5 &
HAEELZ)OTFFAN) YIERIT KF R/IRo
FEP TR E Do F2H5, HAHREYS72 ) O s
KFE iRMADO T AN E xR L72e ZIUIAZ7 B — X
%% GLNa A & HEco @@ TH S, LA L, Fig 312
IRENDEHIZKFERINIZE > TFFA MY v DIEEE
BIREEALTEBY ., FF A M) RS R AR T
XRLAASC & vy, GLNa IR & kR, B tEgsr
B2 & KF O R ERTLLENHLLEZ LN
B0 IS RO E T 5,

A2z d—A¥ GLNa- 7% A MY ¥ CKF OFHEN
B 2BArNAEOKRECIIHMICHHATE 2 0WEH
2o, WOERZEETLILERXSLEEZ LN,
WRE R R - okl TAER OB ICx L TR — Ak
GLNa - 7F A M) ¥ CTIE B 2% 559 T1 OEAZE
FUZRMRT AREMATE 2 5N DA, Rl Bw ik
R AT GLNa - ¥ A M) Y REFHHATE W
EWS NI LB TR O, AH = X L OFEM R fEHIE
SHOBREHREE T D, T2, Az0—2& GLNa - 7
FAM) TR T AL OEEN R 5FH 06, 7 vk
WA CORLEHOER 2T 2 FICL > T HEk
A EDL CIRIER| OVE R 2 £ ) B IC BT &
BUBEMEAVREN, CORICEHL THEHROERET S,

4. fBFE
A=A, Z)VAVEEF M)A, TFANY 7,
K,;PO, %M L7z OPC _—Z MZxf LT KF 2L .
FBGREE, BRI R, BIEHTR S RO 2 P
BIEFIRN RN % 7 v AL DR = BEE L7ze MER
FEIE 20 CT. WAL 5 40 & L7z KEG % t=
0 & L IBGHEIED R & 7 B t ORI 042 T #)
% T1[h] LB L. KRG OFE L LR L 720
KIFFETIZ 7 AL % V72 A v s OIGRBER R
A % E RV AL, ARIRBERER ISR S b R B 2 5
ZIZL T, KF ez #E L7z, £72. KClL 2y
BHETH ) LAOFELWE LT,
(1) BEEFMAMSA TIE, OPC 124} L T 0.256mol/kg
DOKFHEMTTLIZ9.3—10.5 ¥ 21 L .0.256mol/kg
? KCLHRIT 9.3-6.6 & Z51b L 720 B IEH MR
A D KE BN e ) KFLRIE I, 7 v kA 4+
N X DRI e SR RS D,
(2 KFORETIHETLE, A7 0—-2A%&AT
OPC @ T1 & KF #MA D FH/NE < KF #70
12X 5> TAZ O — ZDBIEREAIMER L 720 — 5.
FVary@gF by s, FEFANY) v, KPO, B
EATZ0PC O TLIZFKFRMAD TR E L,
KF @I & o TRER) R K L 72, KCL w4

14

OEBE KF ERINAREFAETHD, B 720D
WEIINE o T,

(3) KF #shic & o THRILERB I AL, AHRE
EH O AR DR L 720 Zhid, 7 v tasimic
PEoTHE AL B I BN OB T IR E AR L
BORE T\ B IER AT L 72 F I X B LR SN b,

(4) KF HINC X 5 TAZ 0 — ZADRIERE MG L 7=
JEHIZ, 7 v iR CA R L 22k 7 1o A 7 b —
ANGEIIFE L, LAY MRTFAD A7 T — AT
HEPBRDL-ETHL EHEEEND,

(5) KFEhc ko Ty Vva vy wa, FF 2 b
1) ¥y KPO, DBIERN R R L 72 RIE, 7 v
LW A A o RO HEEVER BRI R % & & JEUEFH]
HARDIZIER R ORI L 2 L HE S5,

SEH ¢

D FHNEA LR - @F 2 /e x> b7y o
DOIRBERLFAT . A A v MiFgeEiE. 45 161
. pp. 66-73 (2011)

2)  RWNEIZD LRI A MY v
71— OBIRBERL . 5 68 |t A > N AT S
& 2014. pp. 208-209 (2014)

3) K. Raina, L. K. Janakiraman : Use of mineralizer
in black meal process for improved clinkerization
and conservation of energy, Cement and Concrete
Reserch, Volume 28, Issue 8, pp. 1093-1099 (1998)

4) H. O. Gardeik : Effect of the clinkering tempera-
ture on the specific energy consumption in cement
clinker burning, Zement Kalk Gips, 34, pp. 169-174
(1981)

5 IWHEAFIIA  EARTHRICBIT LML - 2AEREOZ T
X3, a7 ) — ML, Vol 51, No. 5. pp. 453
458 (2013)

6) TrAMII 2 BEAEEIEE B 2T AR LEY O
Lop i 12 B9 2 ARAEAOIT 98, LR &5 U EE.
No. 564/V-35. pp. 75-87 (1997)

7)) BKWUI SN VS MY T AR AV A Y
MU A 7 IOVIZEEY A EBERIZE, A2 b - O x
7)) — M CEE. Vol 66, pp. 22-27 (2012)

8) MME—HEIIA: 7oA ) AERIMLAE XS b
NR=Z MBI 2 5HFOVEERE, x>~ b -3
¥ 7 ) — M L4, Vol 68, pp. 68-74 (2014)

9) J. Cheung et al. : Impact of admixtures on the hy-
dration kinetics of Portland cement, Cement and
Concrete Research, Volume 41, Issue 12, pp. 1289-
1309 (2011)



Cement Science and Concrete Technology, Vol.70

INFLUENCE OF FLUORIDE ION ON THE HYDRATION IN
CEMENT PASTE CONTAINING RETARDER

Kazuki MATSUZAWA™, Masahiro MIYAUCHI™ and Etsuo SAKATI™

*1 TOKYO INSTITUTE OF TECHNOLOGY, Department of Metallurgy and Ceramics Science
(2-12-1, Ookayama, Meguro-ku, Tokyo 152-8552, Japan)

*2  TOKYO INSTITUTE OF TECHNOLOGY, School of Materials and Chemical Technology (2-
12-1, Ookayama, Meguro-ku, Tokyo 152-8552, Japan)

ABSTRACT : Retarders (ex. Sucrose) are used to control the hydration of cement in concrete. The
effect of retarder may change in low-temperature calcined cement containing fluoride, but there
is no research about this point. In this study, authors investigated the influence of fluoride addition
on the hydration, the specific surface area of the solid phase, and the amount of adsorbed retarder
In cement paste containing retarder. Sucrose, sodium gluconate, dextrin, and KsPO4 were used as
the retarder. The hydration of cement with sucrose was less retarded in cement paste with KF,
Le. the effect of sucrose was weakened by KF addition. In contrast, the hydration of cement with
sodium gluconate, dextrin, or K3sPOs was more retarded in cement paste with KF, ie. the effect
was enhanced by KF addition. Since the specific surface area and the amounts of adsorbed organic
retarders increased with KF addition, it is supposed that some types of fine particles were generated
by KF addition and retarders adsorbed to the particles. It is supposed that the sucrose’s preferential
adsorption to the particles decreased the amount of adsorbed sucrose on cement particles and
caused the decrease in the effect of sucrose on the hydration. In contrast, the increase in the effect
of sodium gluconate, dextrin, and KsPO4 cannot be explained by the preferential adsorption. It is
supposed that the increase in the effect relates to the synergy between the effect of these three
retarders and the effect of fluoride precipitation on cement particles.

KEY WORDS : Retarder, Cement paste, Hydration, Low-temperature calcination, Fluoride ion,
Adsorption
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