B (HERER] - EfREE)

RS TUEE SRR IRES
BilE =

%

Cr
=

ARFEIARE - BRI RAR
ARG © RIRE AT

IRELERZE © T ERIAE

HEHAR - 1054 10 H 7THZE 11 H
HEHM 106403 5 15 H



e

T‘Eﬁ/;%%f T @'IUFFT% (International Conference on
COMPOSITES/NANO ENGINEERING ,ICCE) I’{'E l%@@fﬂlﬁ‘\%ﬁiﬁﬁfﬁ&j A A
12 ( fg’ﬁ%‘i} ) IRLHLE PR B W= AR GYARTN~ 2.983) (Editor in Chief
Composites B journal,impact factor 2.983 ) FE&= £F0 & F 7] fi F‘, [ 7 [l 2 6
BRI - 45 T LA RIS ] ] B 7 SO o b R A
ﬁa%w T IERRR ©

R 7ok AR



1

H o R

B L S

e I
s o SER

i éﬁ%ﬁ‘%&v I JF*,



% FEBEEL

ICCE (FRLE- 5.7 [0 P 0 ] s IoE 4
PR FHRIS SR TT] REH ”ﬁ RIFVESSPRIPE « R IR FORLATR T 7
PR A R = UJ* @'fiﬂwﬂwEf’%ﬁu%ﬁzrﬁ'z'@Tﬁrulﬁifg[fia
i SNE AN ) P‘J}f&pJ@Tug&;ﬁg%'ﬁﬁféj}f’ﬂipJ}ﬂ“ o 'CCEﬂF"ﬁg “lﬁﬂ“?%‘
= TR AR (CEAGIAR D R R B S R R 2
[ [ RO VR e g R PRSI OAT A PR T A et - ICCE
RS E T B ISR 5 PPRIPRA T 5 RLALAERER R~ it - 1cCE
FRRAVE AL -

e ﬁ HFORE IR o e

FERIFOATIA = FRpDpO= WA A58 - GEEAWDE - e :mr FLA o

2. ICCE FEigi + RISFAIT [V "DIM” ik (AR DURABILITY ik - 3575

{9 INTERDISCIPLINARY "y B AISHTR i 222 415 ) « M= g v b
SLIRE % (AP TR ICCE BT 9 [ AR 15 2 ) (75

B FEVR 0 RS LR RSPTR80S e PR

*}?%JF[ SR

33 H L RIS PR R (A R WOROHE PRI Y
IR

R T
AP GEOE T P17 FI23 | AR I 19 F1V23 FIAE SR
7 5119 PR i IR R R | R R G -
771 20 |14 1 1CCE B3
7 5] 21 14 1 1CCE BT 3
7 %] 22 14 1 1CCE B3
7 5] 23 FUFT 1AL | Imi’gf}



qigﬁ' 1 ﬁﬂﬁﬁlﬁ]‘ﬁﬁ%ﬂlﬁﬂﬁ?*ﬁ
= ’F"J Dr. David Hui F’—‘IE“/

W 3 PRI



7}%’3‘?7[?«4*’?%]1’%?@%?4@%]‘ : %‘rﬁ?—;’i%ﬂ: ﬁ TR F”TU Y fi
/UL

=~ I PR RV PR Y (The Interfacial Defect Criticality Of FRP
Strength-ened Concrete Beams)

3% %< * :Ao Zhou, Denvid Lau (City U. Hong Kong, China)

SRR folhL i SOACR P ABREITIIR (17 (FRP) ST BLGIHRL - 78 357
ST AL S T LR B TF ARG o DY FLH [Jr%ﬁ
R Rl E[W‘T ﬁﬁlﬂlwi‘ﬁﬁ&%ﬁ%l U ER RN Z‘ETFRP%FIEJHJ
FIVGEEL F EVAIME BRI o ] FIFOMRPER S o SR - B e
[ RIFHE 5 g E#pl% TR P 1 E I DA ﬁfﬁ,iﬁﬁﬁfﬁo*&iﬁfﬁ
T () F 7R e FRP-R LS 5 ] lg’ﬁ R R
IS A el bl 1 O ST e JIE O E Hwﬁ’ﬁ'h*%&j F' | S i
FRP S PG B PSR ABG ] 35 o Ry B SBRIEZE Y Bl

P > PER S e o AR 1 ’O‘AI—FPLHJ Fif B T e g RSB e
EBE A (A ] < o 1o S H R A BT A
@fg['%pﬁ AN j F' Fu@%—ﬁg ﬁr‘%] [| 4\5}13,%0 E‘gﬁ-[%@j:’j:t
FEphEA Y l%%%‘l‘iﬁﬁ‘ IR e PRty phy = = T RIS R R 1
i (PRI ™ 3 1) PN FRP A PRt A -

EHJII 4 ﬁ%lq ]



T 2R PYRE E'F[AEEJ?E-U -t AR AESIRF I B 5T FT(Mechanical and
Experimental AnaIyS|s of Concrete Columns With Shape Memory Alloy Reinforced)
FL# * : Jing-Biao Liu, Xiao-Yu SUN, Zhen-Qing Wang, Li-Dan Xv (Harbin Inst.Tech.,
China)

FARERE & (SMA) R Ao A > 20 2 o F,fr SR
v e P (A s ﬁ‘ P - 4 A
AT+ SMA ﬁ?H T AR T A IR Fr T SMA
fi qﬂj [k FrOfft o PR r:,cl[mf“ﬁg (SME) FI3E » SMA iy = for imﬁ%@
;I‘ﬂ% F;f,ﬁiu pPLl: uiﬁmﬁl@{ﬁ ”ZFE‘ﬂIFJUZFBJ/F ;FEIFTJ xﬂﬁi’&}ﬁ o 'F[' SMA
e TR 4 A SRR RS A« PN LT SMA | [J%U’F Bl > 2 S

P I P LR A2 A © lﬁﬂiﬁw" SMA fi J%ﬁﬁ [l e ] %ﬁﬁlﬁu Bk
TR L

» SR IR puSISRENGE L S T RIEEES #E (Equivalent
Flexural Strength Of Steel Fiber-Reinforced ConcreteWith Different Concrete
Strength)

3% %< * :Jong-Han Lee (Daegu U., Gyeongsan, S.Korea), Baiksoon Cho (Inje U., Gimhae,

S. Korea), Eunsoo Choi (Hongik U., Seoul, S. Korea)

SHESSETTILEES (SRRRFFOR] [V F VR RED 7« SO AR ook
M%JJ - TR ARG I AR R RL AT e Rl S

e b TIRIPMIEEE S PUBTE T posRiBaEteTdepLie -t ek & SBEpv ) - R
H@OW O BRI U T s Al [ b il )0 PO
LA puBI BRI ] - RS IRTE TR o FH - FERE YT PR
] RIS A AN R o SRR T R [REREREE L
I fify )0 R ATHEL R T R 2 ) OBy -

BN Lt 5@%

L TSTA %E@@@«'B%ﬁw VI [ S BT AR AR A
S 2k fpntlgsrgg( K BRI T ’F f EY LR AR (G W /5 of T 1CCE24
#ﬁ’fﬂuﬂﬁ‘éﬁﬁ%ﬁ" o e E e (53 SR TR PR A R
o P VIR R e € PV IR AP pOR ISR TS 2 %7 (R Py 7 e



R A o - H A A S R RO
[ 53 AT Gk ) - FPRIZHIARERL T @éy@wyg:W@@,p
RUGE - SEPRER IO PBEYEE > T R AR P
FIRE 5 \:‘“{FI@EJ%F'J ICCE-24 PUF UEEL (1) PSEMPRIRISE > IS FPRIE]
LU U SN (RIS (2) BRRIESSERIT > 1) (3) g

O PP BRFHEA 2 T SRR 3 PO PR

PRI =58 0 % Popufl 4 Paghst s % PuprE » FERATR o IV R B
S 3-D FIf]  BOCBBUA N PORPE]  MRSURPR] o 3 A YA STIRERRR] - A
P o 5 REELPDRIR] SR G SRR PR G S -
ﬁ’w%@@»§W%f@ﬁﬁﬂ’§rw’WE’r$’§W$m@ﬁﬁﬂ’
RHETRDR] - SRR A



S - iR
Wi R SETIAR

From: David Hui <DHui@uno.edu>

To: mtlee <mtlee@mail.ncyu.edu.tw>
Date: Wed, 04 May 2016 06:58:10
Subject: RE: Composites B journal 25th Celebration & ICCE

EFFECTS OF PARTIALLY OXIDIZED CRUMB RUBBER ON THE HYDRATION OF C3S: FTIR
SPECTRA STUDY

Chen Hsien Wua,, Shang-Wei Fangb and Maw-Tien Leeb*
aDepartment of Civil and Water Resources Engineering, National Chiayi University,

Chiayi, Taiwan bDepartment of Applied Chemistry, National Chiayi University, Chiayi,
Taiwan *mtlee@mail.ncyu.edu.tw

dear Maw-Tien

Two pager received

Your two-page short paper was received and is found to be accepted in ICCE-24
Proceedings
as oral paper inthe ICCE-24, July 17-23, 2016 in Hainan Island,.China.

You are encouraged to inform as many professors or students as possible to present
papers or develop sessions at this conference.
Submission of two-page short paper implies you agree to pay the registration fee and

present the paper at the conference.

To avoid surcharge, we allow only one paper per presenter. We will send you the

registration form and hotel information.

David Hui

Chair ICCE-24, July 17-23, 2016 in Haikou, Hainan Island,.China
Editor in chief Composites B journal

May 3, 2016


mailto:DHui@uno.edu
mailto:mtlee@mail.ncyu.edu.tw
mailto:*mtlee@mail.ncyu.edu.tw

MRS BRI

EFFECTS OF PARTIALLY OXIDIZED CRUMB RUBBER
ON THE HYDRATION OF C3S: FTIR SPECTRA STUDY

Chen Hsien Wu®, Shang-Wei Fangb and Maw-Tien Lee®’

®Department of Civil and Water Resources Engineering, National Chiayi University, Chiayi,
Taiwan
®Department of Applied Chemistry, National Chiayi University, Chiayi, Taiwan

*mtlee@mail.ncyu.edu.tw

Introduction

Cement based materials are widely used in construction. However, the friable
characteristic of these materials is an important problem to be solved. The addition of
organic polymers, such as plastics or rubber, to cement based materials to produce a
cement matrix composite could be a feasible way for solving this problem. However,
it is a generally accepted result that the inclusion of organic polymers will induce the
degradation of the physical and mechanic properties of concrete. To conquer this
problem, Chou et al treated the crumb rubber with partial oxidation method to modify
crumb rubber surface properties and succeed in enhancing the bonding interaction
between crumb rubber and cement hydration products. Because the tricalcium silicate
(3Ca0.Si0,, C39) is the major composition of cement, and the hydration product of
C3S with water, hydrate (calcium silicate hydrate C-S-H) is the main strength source
of these materials, it is necessary to understand the effect of crumb rubber on the
hydration of C3S for further improving the rubberized concrete.

In this study C3S was prepared by sol-gel method. The partially oxidized crumb
rubber was treated by controlling oxygen content and reaction temperature as
described by Chou et al. The as-received and partially oxidized crumb rubbers were
added to the C3S individually to prepare the pastes for further characterizing. Fast
Fourier Transform Infrared Spectroscopy (FTIR) was used to explore the functional
groups between the crumb rubber and the hydration products.

The experimental results showed that the addition of crumb rubber could induce
the blue shift of the IR absorption of C-S-H, and that the addition of partially oxidized
crumb rubber had less effect on the hydrate of C3S than that of the as-received crumb
rubber.

Materials and methods

Materials:



1) Calcium nitrate: Ca(NOs),.4H,0, Sodium metasilicate: Na,SiO3.5H,0, and crumb
rubber: with diameter of 300 ~ 600um.

Procedure:

1) Synthesis of C3S: Na,Si03.5H,0 (0.1M, 200ml) was mixed with 20ml, 10M NaOH
and then added dropwise to 0.19M, 200ml of Ca(NOs),.4H,0 solution, and then
left to settle over night.  The C-S-H colloidal solution was dried and ground into
powder. The powder was calcined at 1400 ‘C to become C3S for further use.

2) Treatment of crumb rubber: The crumb rubber was treated as reference (Chou et
al) to produce hydrophilic function on its surface.

3) Reaction of C3S with crumb rubber: Both as-received and partially oxidized crumb
rubbers (6 % by weight) were added to C3S individually and mixed with water
(keeping w/c=0.5). The samples were analyzed with FT-IR after seven days.

Results and Discussion

Figure 1 is the IR spectra of cement, C-S-H gel, and C3S. The signals near
wave-number 1500 are CO, spectrum, and the signals near wave-number 1000 and
900 are C-S-H spectra. CO, comes from air. Because we just wanted to observe the
effect of crumb rubber on the production of C-S-H in the short term period, we did
no purge air from our experimental apparatus. It is clear that cement, C-S-H gel and
C3S adsorb the same wave-number IR near the regions of wave-number 1000 and
900. Figure 2 gives the differences of the hydrates of the pure C3S, C3S with
as-received crumb rubber, and C3S with partially oxidized crumb rubber. In
comparison the spectra of C3S and that of C3S with crumb rubber, the addition of
crumb rubber induced the blue shift 10 to 15 wave-number. It implies that some
substances existed around C-S-H. Further information shows, that the as-received
crumb rubber induced the reduction of the absorption intensity of C3S, however, C3S
with partially oxidized crumb rubber had less effect on the reduction effect. It is
believed that the addition of partially oxidized crumb rubber has less effect on the
hydration of C3S than that of the as-received crumb rubber.
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Figurel FTIR spectra of cement, C-S-H, C3S
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Figure2 FTIR spectra of C3S, C3S with as-received rubber, and
C3S with treated rubber

Conclusions

The addition of as-received crumb rubber will affect production of C-S-H of C3S
and the interaction between rubber and C-S-H. However the addition of partially

oxidized crumb rubber has less effect on the hydration of C3S than that of the
as-received crumb rubber.
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