[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

goboobobobboogoaoon

0o:0o0@o),

oooooo:0o0o0ooo,

0000:00105610,

00000:20170 30 260,

ooooo:oooo,
0o0:0000,000,0000,0000,0000,0000

Degree:Doctor (Academic),

Conferring organization: Tokyo Institute of Technology,
Report number:J [0 1056101,

Conferred date:2017/3/26,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



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

(5 L3Fe)

Doctoral Program

i X BB

THESIS SUMMARY

B ol R HREhr FUody) © it (ZFf)
> b,
Department of 1:1*4’]:% ﬁ & Academic Degree Requested Doctor of  Philosophy
A, N FEER () : g
Student’ s Name it HE Academic Advisor(main) BUIF B
e () - ]
*EI%‘-Z&E (EJ) . HETW H;E(%

Academic Advisor(sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

AFmIIE, MEERFAl & a0 AER] SEL, 1 ®E)HHE 8 mTHI I TnD,

%1 HEam Tk, BA Y b3 s U — NEEICBT DARFHRMA O M EE: 2k~ JRFAI O /B 2 BE 3 2 BETE o4
REFEHTDH L & HIT, FHCAHZRDOE AV FEETITE VX —OBLED DARIRSER A B 28I b 2 95, BRI
T AV MBAT D AHEVEDE T v A A RO A A &\ o o RIS L o CQRFIFIOMERECEA N ELT 5 A H
= XLDWANREECTHLFEIERM L1, DI, TNOHMEMS DEELZ T WIRFIFRIORENLETH HFE ik~

%2 5 TR IC K D IREIMEDIK T & o BFIBAEZEBI O] TlE, v b A VIBROANVRX NV ERETRE L LTH
DT Y NT—FTNRDRY) HIVR U BRSBRBLOT 7 H L AR BRI ZERIM LT A v b= OFiEIEIC
FAETHEERA A2 & 7 oAb A A2 OFBEF O L, MEMEK T O A I = X D&M LTz, BiliEA( 4RI LTiE, 46k
IR STV D S EHEIOWAEREN TR T O ERIFR TH L FL2MR LT, —J7. 7 vt A 20U B, &
WM& AR THAKR B O R EREE L HM L, SBAOWAERIZIEM LTz, ZROOMERND, 7 v kA 4 2 X BimEhiE
ETOERFERIZ, HEFORELETIERL . 7 AbWA 42 OFRINT & o THAER L 72 LR R O K & ik 12k 2 4501k
FlORF W& L RSN D BEEFTICRH Lz,

W3 [ 7 o ALIRINCEE 5 BRI+ DR T, B AV b= M7 oA 2RI LB AR T 2 W E O/, ki1
DAERSOG 72 E &R Uiz, BRAIE BRI K A M5, MR T1ESi L 0 2y ETHMETH D LSz, K
PHEELRNT Y ) — VTR AL T vt A 2 UG ST RN S R A b &7 A1 A DRGNS
EHEAERTHOTIERLS, BAL FRKMLUTAERK L C-S-H & 7 v {bhA o NS LTERT S LHfigSnr,

%4 % 17 oAb X DIRAHFRERZALAS A &2 7 U VR A OWAE SN RIE TR Tk, A X7 U NVBRO ANV ARF v
HEEWETRIEL LTRHOAX 7 VAVROR Y VR BRI OWAEZEIZ OV T, _— A b ORFHALROBLE D & Mt &
Mz Tz AL R T o AEIIRINC K> TR X 7 VI VRAHHIOWAE BIZHA U, 7 v AR CAERL U 7k 12 %
B AN DR B AEPEIT L S oo Tz, — . BABKL R TR 7 v AEERINC X > CTRAEEITEM U, 0bL 1~ Ry Bk 25
NS SN, AR I D2 WAEFEIE. 7 v CWESINCEE 5 TEFIH Ca® YR DD B L NSO IREDRIZE > TA X
7 U NRSEAIOWAERENE ClcFICER T 2 L2 SN 5, — . KIBEREAEL< 725 CIRIAF Ca* IREMERTHE L b
W2 SOZSREIIMMSIND 12D, BRI R CIIWAEREDRNTTE D | ML ~ORFREENE U LHEREINLD,

W5 I R DR L SHHEIS TR OMR] TliE, T UL —F L% AZ 7 YLZOR Y IR Ry A OB
FEB R IRACEE O IR T OBMREZ BT L7z, Bl AV IR T, T U VT —T LR A X 7 U L ROENICH)
bHT, BRREENRKE WOHAITRERFOEELZTIC L, WEERNPKE L, X=X ME@WREEEZ R L, —FH, 7
AW A A IR T, AR L 72 B0RE 112 3 2 R R A 5 KOV L 72 filie A A NS X 2 WAEED 2 SOHER NS5
%o WA A v OB Z T WD IR RIE Z LT W UL —T7 LR OSEHEITIE, BReEEZ R L Chind)
PEIZHT 2 7 AT OB T Liew, —J7, BRI T1oxt U CHRERIAE 2 LIS WA X 7 VLR O EHEITIE, BEiR
R SE TEMEEA 4 OFBE I < THF T, MEBMECHT 2 7 v (b OB KRR TX 2 FR R SNz,

%6 T [ 7 o LS BRI ORI R KIT TR Tl RBNZBEAE L TR r—R e va vt ) vhz v,
T AEIA A TINTEE S BIEAIN R OLAL & Z DA T = X DO THRE LTz, P EO T LTI L > TA 7 m— 2D
FENRITIE o 7oy, ZEO T AN L > TR B —AOBIERITTHE o7z, Fio, Za i Y U LAORER R
IO ED T TN TEIKICTE D . 28O 7 LRI L > TE SITEONIBIEN RN £ 72, 7 ALWIRINCEE -
TRIEE S WAME R 28803, AR 1125t 2 BIEAI S T ORENIFK & B2 5 FNRTE D,

BT BRSO A R LT SHRFF OMEERFE ) Tk, ERDIC L > TH A v a CoREERE T D A H
SRALEEEHL, WERS OREEZ T WOBEEEORGHES 2 IRET D & L bIT. RiSUTH BT mn R pE RS A
RBEBLOER W U,

B8 MG Tk, B1IEMNLETHEONRE L LD,

%5 FSCE R IX, RIS 2000 57 & B3 300 3E% 19 DEHT 57, & L <IFHEIL 800 354 1M LT E I,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  ASTE R, LRI —FURTN (T2R2) (12T Z— Ry MARIIET O T, AR ATRERHIPH O N TIERL TIZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository ~Website (T2R2).




(5 L3Fe)

Doctoral Program

B

Department of

METY  BHK

wm X EE

THESIS SUMMARY

HRHAL 803D« Mt (510)

Academic Degree Requested Doctor of  Philosophy

FARKAL

Student’ s Name

R

FHER (%) : p—

Academic Advisor(main)

AR () -

Academic Advisor(sub)

BN RE

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

This thesis is titled “Interaction between chemical admixtures and minority ions in cement”

Chemical admixtures (ex. superplasticizer) are widely used in cement industry. However, when sulfate
and fluoride ions are added in the low—temperature calcination of cement, these ions may decrease the
fluidity of cement paste containing superplasticizer. The purposes of this thesis are the investigation
into the unknown mechanism of fluidity decrease with fluoride and the design of the superplasticizer which
is less susceptible to the minority ions.

When fluoride ion was added to cement paste with allylether—-type polycarboxylate-based
superplasticizer, the specific surface area of solid phase in paste increased, and the amount of adsorbed
superplasticizer also increased. It is supposed that the cause of fluidity decrease with fluoride is mainly
the preferential adsorption of superplasticizer on the fine particles generated by fluoride addition.
Regarding the fine particles, transmission electron microscopy found fine particles containing Si and
0 mainly from cement paste with fluoride. It is supposed that the fine particles were generated from the
reaction between hydrated calcium silicate (C-S-H) and fluoride ions

Secondly, the influence of fluoride addition on the adsorption of methacrylate-type
polycarboxylate-based superplasticizer is investigated. When the water ratio in paste was small, the amount
of adsorbed methacrylate—type superplasticizer decreased with fluoride addition, i.e. the adsorption was
hindered. The cause of adsorption hindrance is the decrease in the Ca®" concentration and the increase
in the SO,* concentration with fluoride addition. On the contrary, when the water ratio was large, the
adsorbed amount increased with fluoride addition, i.e. the preferential adsorption was observed. The Ca*
concentration was increased and the eluted SO,* was diluted by the increase in water ratio, resulting
in the preferential adsorption and the decrease in the influence of the adsorption hindrance

Additionally, author investigated the influence of the functional groups number of superplasticizer
on the fluidity decrease with minority ions. Allylether—type superplasticizers are much susceptible to
the preferential adsorption on the generated fine particles. Therefore, the increase in the functional
groups number of allylether—type cannot decrease the influence of fluoride. On the contrary, since
methacrylate—type superplasticizers are less susceptible to the preferential adsorption, the increase
in the functional groups number can decrease the influence of eluted SO,*, resulting in the decrease in
the influence of fluoride on the fluidity
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