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Abstract: Approaches and progress in the research of advanced cement and cementitious materials in China are intro-
duced in this paper. Recent research focus in cement science are introduced, such as low environmental impact cement
which utilized amount of industrial waste as addition of cement, cement clinker system with high cementing property,
high-belit cement, geopolymer with low alkali content and high strength. Researches in advanced cementitious materials
cover as follows: performance degradation and life prediction under synergistic action of stress and chemical action, self-
compacting concrete, improvement of volume stability, high ductility engineered cementitious composite materials. Fu-
ture directions of research on cement and cementitious materials will focus on new materials, advanced technologies and
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complete equipments about energy saving and environment protection. Studies on functionality composites, cracking-re-

sistance and durability of cementitious materials are also the important research area.
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—_

1T ®B B

IKYEFIK YRS B BRI BE 12 AZE s bl il 4
RERBIEESARL, X ERESTH & REE EZEM.
IKVEHRE S B RER RIK TR D 32 Z R BE A AR, 8
o B0 A ) SR I S B B L ) AR BE R
PERTCALRTRE, TR FhEs M TR @M AR & rh 15
B AT RUK I Tl Ay R R LI RE . R
Fe. IR TG, GE TSR R AIE H . 5 IO BT,
IKPEFIK YR IEAS BB S AR B G BR, B B R A
RBERE KRR PR B PEBEAL ,, BTROKVRILATRL, =T
PEATRIEAS B, ol BT 2 57 4 1 7K U BT R AP i B8

KRR ES: 2009 -12 -10
BEES: M M, @, 19574, HEAS T, WA

WALFI ST, R, S5 AT B A R A ) 3 3
TR BB S EOR IR R

2 SEEKIERTRER

2.1 HATWEEMRIREAFKERA

[ Bk 98 Dok i % i Hh 2 LI BE . FEFE, 300R
o K U8 R R R 5 B A PR RO L, B S A
MR A ™, ErFs R A E R . R E
A B Gk E ol 79 BERERE . I FE R (CO, . S0,
I NOy 25 ) HEMC L B ARG A JRUERRE L 00 5 5 4 B3 U
AT, BARFIAAEPATTIH : — =K Tl AY
Z R e e S o N TN L A )= X A = k=i £
T KRR, R R BRIl B
BHBE 5 T IS AL R TR G I BE s AR | B A BR 2B 4
AREFRITTRMN ;. — LUK IR BEFI S P BE L


http://www.fineprint.com.cn

2 Hh [ A et

2%

FEW R SRR F ORI &2 . WA AR AR B,
B TR A AT RE 2 Rk

W& S RRA T & A Tk (st e, faEaA
KEMEBEHAR, TEAREK., FE. SPeE. W
. OEE . BAEE . NG A, A, S, il
Fo RATHRIPEHIE, BEIEREERE, HAKHE
KPE2EH T IR T REMIR TAEHIS KR E 198
R, CNMATKRRE LA, FRE A 20 #4d 50 4
RETF R TR T REMITGE, X &R —L% T
b B, K. TIEHFNEARACEER T — &
Y AR, HE T AT KIEAEH.

FEVRREL R R O NS4 R, IEAER, &
BB TAEE TSR THEEG., Wik, B
S TV SR K PR A P T R AT B, 15 3]
TARR T E SR, LB IERSE TL, JFREGE
SR K YR BE A RT A B S EEAE 4, BE R E Hb IR K
PREL . TEAROE X LR ST R, BRI &
TAREIRIERE . RIRE ey DL B PR RERR L A 7K U o
2.2 EREMESHSKERBHERNAR

Pl ¢ B S BE R R 5 & R A R 973 T B m PR BE K U
il 88 Ry T P A Y B OC 3 T R i I R A K U 2
BHMARZR, EE7 B S EE T K R R S AR A 1 e R Ty
AR [ Ay B B 5 S5 T A AT B R 1k B K U A sk e
R, SEIKYEFIZK IR IE AR 0 & 1 BE AL A A b .

i BRI K U BBk B I 5T £ B AE CaO - Si0, -
ALO; - Fe,0; TSR BRI R 27, B AR
SRR CS MEERABIT0% L6, EilB i
AREHF AT ERKPEZ T EFGTHBE(LE L),
Wil REWIT, BIETE. B C,S & B ks Eh /K I8 2
B R R AR IS T ERE RS, H#Ar T CaO -
Si0, — AL O, - Fe,0, IR & 5 C,S BUBMA R 87 0 IT BL AL AL
RIS AN T SE oK A 7 g BB S B s ) O vk BT
TR B . & Gy S BERR SR /K IR BRI W (R R (135 4 B
WA, R T RERR & BUBHA R 09 & IR B 4230 AL
BT SR ES, FEEA ERETEHAE CGS & &

F1 BREMBNOE S SR RRAOES

Table 1  Properties of portland cement with superhigh C,;S
doped little amount of CaF, and P,O;
Doped Flexural Compressive
No 53 impurity(w/% )  strength/MPa  strength/MPa
(w/% )

SO, CaF, P,0s 3d 28d 3d 28d

F1 72.2 0.13 0 0 5.5 9.5 31.3 65.4
F3 71.8 0.13 0.61 0.32 5.9 10.3 34.3 70.9

9 71.5 0.13 0.61 0.63 6.2 9.5 36.4 70.6

RERRER K R BRI BE L Z T R G B AR # T
BT C,S S B A8 T8 1 C,S 7 [V 1% 5 1 v ) 1 X
P TS LA e B A A R R T Y R Rk
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70% (w/% VAN [R) ZE A B8 00, 2VRE 28 d Bt s i
IXFE 70 MPa L) F .
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Comparisons of mineral composite and strength
between HBC and PC

Table 2

Mineral Flexural strength/

composites(w/ % ) compressive strength/MPa

€3S €S CA CAF 3d  28d 1la

HBC 24.69 52.96 3.27 1s.72 4 8.6/ 1117
' A Y205 598 90.9

. 3/ 9.
PC 52.36 24.49 8.40 10.40 O 3947

38.4 61.5 74.5
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Fig. 1 Typical tensile stress-strain curve and crack width develop-

ment of ECC
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Laser Welding Boosts Efficiency of TiO, Solar Cells

Dye-sensitized solar cells (DSSCs) have excellent charge collection capabilities, high open-circuit voltages and good fill-
factors. However, they do not completely absorb all of the photons from visible and near-infrared ranges and consequently have
lower short-circuit photocurrent densities than inorganic photovoltaics. Increasing the short-circuit current density of DSSCs is a
key factor in improving the efficiency of these devices. Researchers have recently demonstrated that the inter-electrode contact
resistance arising from poor interfacial adhesion is responsible for a considerable portion of the total resistance in the DSSC. The
group has shown that the current flow can be greatly improved by welding the interface with a laser. TiO, films formed on trans-
parent conducting oxide ( TCO) -coated glass substrates were irradiated with a pulsed UV laser beam at 355 nm, which trans-
mits through TCO and glass, but is strongly absorbed by TiO,. It was found that a thin continuous TiO, layer is formed at the
interface as a result of the local melting of TiO, nanoparticles. This layer completely bridges the gap between the two electrodes

and improves current flow by reducing the contact resistance.
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