[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) OO0000000000D0O0DOO0DOO0DOO0ooOoooooooooon
OO00000000DOO0DOO0ODoDOooOoooooooon
Title(English) INFLUENCE OF SULFATE ION AND FLUORIDE ION ON THE
FLUIDITY OF CEMENT PASTE WITH POLYCARBOXYLATE BASED
SUPERPLASTICIZER HAVING DIFFERENT MOLECULAR
STRUCTURE
oo@a) Oo000,000,0000,0000
Authors(English) Kazuki Matsuzawa, Daiki Atarashi, Masahiro Miyauchi, ETSUO SAKAI
oo@a) O00000o0doogoog, Vol. 67, No. 1, pp. 59-64
Citation(English) Cement Sci. and Concrete Tech., Vol. 67, No. 1, pp. 59-64
000 /Pub. date 2014, 2

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

Cement Science and Concrete Technology, Vol.67

T REIE DT B AR J1 VR Y ERA

TRED TN BT hilR A A

FAEE—HE T ok

AR T

SEEIERINL22 A Y FR—ZA D
Vs

T oAt A A v DB

BHBLAE

* REULSERY: KEBe B LA R (T 152-8552 HUAUHR H A XK 1L 2-12-1)

BE O FHESRLR LK) DIVK VBRI HH IR L 72 X 2 b= 2 b OB KIT IR A 4
YET oA Y DRI O W THRE R M 720 K,SO, £ KF 2T 5 &, R—Z MO RMF
RERE & S HEI e G & 3R L 720 KoSO, 2N L7288, 77 7 MHEASRVGHEE & ) B 55#% T
RPN N S WEE IR L7z —H . KF 2L, 77 7 FEHEAEWHG & ) v s
TRPTHEI/NS L, FEHEODPINETICHL 2L TV CaCOy R— A M TOXE) L ZR 7 2 ]k
R U720 KSO, 7213 KF il L 72BRIE, whd 77 7 MEASARWHGE & ) B0 #508 ClE

EPREWEZR L7,

XF—T— R B HVRVBRGHHL, A b= 2 N, RENE, RIRBER. WEEERE. 75 v 7 A,

AT IAH -, WHEMHE

4 =2
1. B=

aY7 )= bORLTIEZ, 37— bOREEEE
DT, BLIZhh b5 1R BEE2ERT 2EFEIET N
bo F72. ¥ 7)) — FOMANER EOEIZHALKED
WS, B LEOWENERSNL, Z0
Ziy TVERE AR KA TH DR AV R VR
PEHENT WS, B B IVR VRS HHEN I 5
TRERTELTBY ., GTHCHDLAINVEFINET
LAY MRETRMICWAET 5o B A IVR VRS HH
THIBADARSFENZ £ 0 5B L2l Ly A wiling
THEMEEZ AN LMD 5. F 25k E
N AEHETLETED IS TSR ZS T2 Ls
k5,

—J. A P OBETIE, T—F 4 MERDOEIC
1,450 CULEOERCHRE 2B T 2 8L H D, LK
HIANVF—ZHELTWL, ZOREREICE X > 3
ETHBEENDLIAVFE—D 80 BHTHE S, BERT
ANVF—DHIBARD SNT Wb, T, HRBENTIX
IROHALR B HBIWOFELREE 25, ik,
WEYE=e 7 v ALY 2 FAHZRIN L, BEERE 2T L
T, TAVF—HEELHIET 2MEIEATH LY,
A Y N OBERIRE T S 2WH T, FoEHkE
WX FIC2HEBEICHEHSIN, 7997 AEIXTT
AF=IZ3oNb, 75y 7 ALEFH & LIFHEI, |
AH A RGP R I B & 5 2 CIRIRBER & 1T R
T AWMETHY ., BEBIER ST O b, —TJ7, 3
T T A F—TEALH & BT, BRI E S

A TCI—F4 NAYMFFET % i B PR 2 R IS T 2 1
BTHO., 7obiEe L5115, Raina 5.
+ A ¥ MEFEIZ CaSO, & CaF, WML, dhnE &
WD 7)) — 54 AREOEBEHELTWSY, Zhic
£ AL, 1~2mass% ® CaSO, 7213 CaF, b L < 1&Wj
FEREBINT 2T LT, BERURE 28 200 CIRT 28T
7)) = I LEEMFHRLIFEVPHSMIZEN T
Bo BEMREMRTIC L AEE T O ALEETOZ LIV
F—HIHEIL 100 CH-DVBLE22%THY ., K
¥ 4.5%0 IRARATNSY, LaL, W& 7 v
LW % RN B &L BERLRICIE A 4 ¥ A3 — X b
FIZEH T AR B 56
FEHOHIEINZETIZ, KRG ZED R CaCO;y %
EFUHEE LT RY VR VB SHH OFE kR
ZHHLTETBY ., WMEBES 7 v LIRS AT 5 &
R I VR BRRGHFH & RN L7z CaCOq X— A + @
WEMEDE L RT3 2E2HE LTV b Y, ik +
DRI IAAF U EDH N A A F v EMEEED
WARERT BEA F 2 1d_—A M T CaCO, ki T-F
DAY T A F v EFEE L. R AIVR Y ER
WHRLTANZWFE T H720DF A N EMEE L T, 5HFE O
HEEABRVEEDLIEDPHLNE L >TWDH, Ok
2y W) HOVR YRR % 3N L 72 CaCOs X — A
N OFEEIEIC G- 2 DR A 4 > & 7 oAb A o+ v DR
WZOWTIEFEL WO A H 2. LA L, KR AL
RUBRGEA ZRIN LIz X v s _X—Z D OFREIHEIC
G257 94t A+ > OB LRI &

59



Cement Science and Concrete Technology, Vol.67

(OCH,CH,),— CH,

?
CH, (

Table 1 Polymerization ratio and average molecular
weight of superplasticizer

| T ( « E B E v E Mw[g/mol]
CH™CH; P J gH—CHy P-70 10 1.0 | 002 | 49,600
0=¢ C=0 | Ifr~1 | Tttt T T e
oo [:E] P-34 1 1.0 0.014 23,100
(0] Ve 7 e e e
. . P-1 1 1 . 29,1
Fig. 1 Molecule structure of superplasticizer 0 0 0.005 9,100
Table 2 Composition of OPC [mass%]
CaO | S0, | ALO; | FeO; | MgO | KO0 | Na0O | TiO, P,0, MnO
65.63 | 21.56 | 468 | 298 | 1.3 0.39 0.33 0.23 0.27 0.14
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Annotation : These values are calculated by Bogue's equation
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Fig. 2 Influence of K,SO, on the fluidity of cement
paste
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Fig. 3 Influence of KF on the fluidity of cement paste

Table 4 Specific surface area
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Table 5 Amount of adsorbed superplasticizer
per unit area

Mass ratio : p-34 EP—lO

To OPC " 10.192 mass% O 192mass %
[mg/mQ] E [mg/mz]

Egdition 0.310 0.505

K,S0,

2.18mass% 0.328 0.597

KF

1.49mass % 0.583 0.916

Table 6 Maximum rate of heat liberation

Mass ratio : | -© N §P7102 0
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/e | [J/g-h]
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K,S0 A
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1.49mass% 98.02 66.16
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Fig. 6 Influence of molecular structure on the fluidity of
cement paste with KF
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INFLUENCE OF SULFATE ION AND FLUORIDE ION ON THE
FLUIDITY OF CEMENT PASTE WITH POLYCARBOXYLATE
BASED SUPERPLASTICIZER HAVING DIFFERENT
MOLECULAR STRUCTURE

Kazuki MATSUZAWA™, Daiki ATARASHI!, Masahiro MIYAUCHI'! and Etsuo SAKAI'!

*]  TOKYO INSTITUTE OF TECHNOLOGY (2-12-1, Ookayama, Meguro-ku, Tokyo 152-8552, Japan)

ABSTRACT : Reducing emission of COs is the most important mission in cement industry. And cement
industry must contribute to recycling by utilization of industrial waste and by-products as raw
materials or fuel. Sulfate and fluoride is prospective ingredient to lower calcinations temperature
of cement manufacturing for environmental reduction. This paper discusses the influence of sulfate
ion and fluoride ion on the fluidity of cement paste and the adsorption of polycarboxylate based
superplastisizer having different molecular structure. Using a control stress type rheometer
(rotational cylinder viscometer), the viscosity of the suspension was measured to estimate the
apparent viscosity at a shear stress of 200 Pa. The adsorbed amount of superplasticizer calculated
from the concentrations of the superplasticizer in the initial solution and the liquid phase. The
unadsorbed superplasticizer concentration was measured by carbon analysis using a total organic
carbon analyzer (TOC). Three types polycarboxylate based superplasticizer P-70, P-34 and P-10
were used in this study. The number expresses the degree of polymerization of grafted chain. When
the concentration of inorganic ion rose, the apparent viscosity and the amount of adsorbed
superplasticizer increased. In the case of K»SO4 addition, the apparent viscosity of cement paste with
P-10 was smaller than that with P-34. On the contrary, in the case of KF addition, P-34 indicated
the smaller apparent viscosity than P-10. The amount of adsorbed P-10 was larger than that of
P-34.

KEY WORDS : Polycarboxylate based superplastisizer, Cement paste, Fluidity, Low temperature
calcination, Inorganic electrolyte, Flux, Mineralizer, Adsorption hindrance
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