2018 4 2 1 JOURNAL OF THE CHINESE CERAMIC SOCIETY February, 2018

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.2018.02.10

BB SRR IR e KA R B e 3 BORAL 7= Y 52 i)

EORLAREL IR, B AL FRE BER]

(1. AERUEHRE ARG AE TR, ALt & TR SIS B AR R RS, Jbnt 100044;
2. PR G L TG REOR A AT IR ET 2 S PR E K TR %, K5 030001)

B OE: W T AT SR (GO)R K Y AR AL RERE S 3L 32 ZOKAL P D) A A FS (CH)  RALHERR B5 BRI (C-S-H) R 5 Wi o SR it
THRMEE E BT T GO HEAT T 3RAE, RIKACH . X LR 73 AL R 3 S 7R AN ] GO 45 BER BT HE
IKYE SR IRMRL L LL SR =) & BAF AT TR 855K GO M AR TR K ERETF W 52, B GO JFAFEAE
PREHEAREIER], (L GO 1B A LKA PR S A I 45 i FERE RS GO XK SR ARAE AL J5 T2 1) e
URHEA RN, BEE GO BRI, MR Lh A 2 A dK, JHE ERE L. BHLH; GO
AAEABOR N TS R R i AR (0 A FeAT W R AR O HLRESS 404k il (A SRS IO RS

K EAH S KK SAREAEES; LK
FESHES: TQI72  XHEMFEE: A XEHS: 0454-5648(2018)02-0163-10
4% HARATE]: 2017-11-02

Effect of Graphene Oxide on Hydration Process and Main Hydration Products of Cement
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Abstract: The influence of graphite oxide (GO) on the hydration of cement and its main hydration products, i.e., calcium
hydroxide (CH) and hydrated calcium silicate gel (C-S-H), was investigated. The GO was characterized by atomic force
microscopy, transmission electron microscopy. The hydration degree and the content of hydration products of fresh cement paste
with different GO dosages (i.e., 0%, 0.01%, 0.03% and 0.05%, in mass fraction) were measured by means of hydration heat
analysis, X-ray diffraction and thermogravimetric analysis. The results show that the GO has no effect on the hydration process of
cement, but it can extremely affect the formation of hydration products, especially the crystallization process and morphology of
calcium hydroxide. GO has an important influence on the pore characteristics of hardened cement paste. The more free water can
be formed in the gel pore, and the pore structure can be refined to a certain extent when the GO content is increased. Also, the
presence of graphene oxide inhibits the formation of hexagonal plates crystals, and refines the size of crystalline calcium
hydroxide.
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Table 1 Chemical component and mineral composition of
cement clinker wi%

SIOZ A1203 FezO3 CaO MgO SO3 NaZO f-CaO C3S Czs C}A C4AF

22.10 4.53 3.43 649 335 04 051 0.92 56.07 21.08 6.21 10.43

w—Mass fraction.
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Table 2 Main physical properties of cement

Compressive

Fineness ) 5. Specific surface Standard Soundness/  Setting time/min Flexural strength/MPa
Density/(g-cm ) s ) strength/MPa
0.08/% area/(m™kg ') consistency/% . .
Initial Final 3d 28d 3d 28d
0.6 3.15 350 25.6 132 198 5.6 27.5

AT BRIR O HO(G325), T ERREBE LR
T AR, A SRR A S 8 3 mg/mL.
TR TR SRR IR B 125 1 2 e oK FI(PCE), - Y
5 Sika ViscoCrete 3301, HIREEPGRHAL. K

WIGa WA S A 46.3%, RN, HLEFKAR2
WA 5 15%.
1.2 RIKHE

GO TERRE W B T pH (E ) 2 5 2 LR
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Table 3 Mix proportion of cement pastes

Mix proportion/g
Sample  Dosage of GO w/%
Cement Water PCE
Blank 0 300 103.15 24
G32501 0.01 300 93.15 24
G32503 0.03 300 73.15 24
G325 05 0.05 300 53.15 24

PCE—Polyearboxylate superplasticizer.
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Fig. 11

XRD patterns of hardened cement paste with

different GO dosages at different hydrated ages
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