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Growth Habit of Portlandite Crystal in Cement Paste

SHEN Yusheng, TANG Mingliang, SHEN Xiaodong
(College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: The influences of SO,>". SiO;* and supersaturation on the growth habit of portlandite (CH) crystal in coprecipitation
systems (CaCl,+NaOH) were investigated to clarify CH with a hexagonal platelet morphology in cement paste. The results show that
the addition of SO4*" inhibits the growth of (001) surface and leads to a hexagonal platelet morphology. The addition of SiO*" causes
the formation of prismatic morphology. The two-dimensional nucleation results in the formation of hexagonal platelet morphology
when the portlandite saturation index is approximately 0.3. When the growth of CH crystal is controlled by the step movement rate,
the growth rate of {001} facets is the smallest. In cement paste, the hexagonal platelet morphology of CH is due to the
two-dimensional nucleation at a low supersaturation. The presence of SO4> reinforces the platelet morphology.
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Table 1 Experimental design of coprecipitation systems

Sample n(CaCl) n(NaOH) Volumeof  [SO4 ]l [Siof]1
/mol /mol water/mL  /(mol'L™")  /(mol'L™)

$ 0.04 0.08 200 0.01
S 0.04 0.08 200 0.001
$S 0.04 0.08 200 0.01 0.001
K1 0.04 0.08 200
K2 0.04 0.08 400
K3 0.04 0.08 800
K4 0.04 0.08 850

2 Z#R54%

2.1 FRERIRFNFEER R AY R0

12T SO AFAERIE ML R, CH 23N THCIR
(L& 1a), X5 Berger Z5°H1 Galmarini 25y sz
SRR 72K 1a ] W CH I(001)F1(100)HI Y
BONGHE, A4 4 CH(100) LI TR HFHAEKS
Bro FEXTEEE 1d, SO IAFAEAEBURLR 19 CH 28
THCIR, {101} TH F T 2, f AR AR EEId N ([100]
AR, R CH &R {100} TR 1) A= Kad %
BT {001} 1 7R, HIEARBEAFH SO A HE T
CH{100} KM A, I JEBHEG T {001} R4

Kl 1b o T SiOs™ %) CH A K SI vk sgm. &
OCH @RS S B A, 76T 1 2 3L T B A
W, el WA Qo). % HiAAE K1, CH i
FIECH Wb, mI13 Sios™ figdidl CH @ik ki . ik
Ab, ARG O, AR {001} 1% i) AR Ko
BT {100} 1 % .

Kl 1c FEBl TIRFESS (9 CH JESH, CH 1E S04
FSi05> HIIERI ST N £ NHERIR . IRFESS Xt EE
LS, RO 1) IR /INHIT, [001] 0 n) s 44 ik %
K, B SI0s> AR HE T {001} MK K. HikkE
S AL, IREESS B FAARO0 )T KN ZEFEA K, 1H
PR AR LGOS, i TR 2R BR AR TE S0 2, W
SO, HE PG {001} i i (42 K o BLAR[SIOS 1N T
[SO ], 1HZRFESS 53 M B 30 A & BOIR T A2 AT
WK, AT Si0s™ % CH A= K ST s i 38K
SO . IAFESS FHRFE S v Sl AR I 41 /N A1 5 1
J& C-S-H.



CRERR #h 274D J Chin Ceram Soc, 2016, 44(2): 232-238

2016 4

(a) Sample $ (b) Sample S

(e) Sample K2 (f) Sample K3

(g) Sample K4

1 AFERAFEESE LSRRI SEM
Fig. 1 SEM images of portlandite particles for different samples
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Table 2 Measured values of pH value of the samples K1-K4

pH value
Sample
10 min 15 min 20 min 25 min 30 min 35 min 40 min 45 min 50 min 55 min 60 min
K1 12.54 12.62 12.69 12.66 12.65 12.65 12.64 12.63 12.63 12.62 12.62
K2 12.36 12.49 12.57 12.63 12.68 12.71 12.63 12.61 12.60 12.59 12.57
K3 12.15 12.27 12.37 12.44 12.50 12.55 12.58 12.61 12.64 12.67 12.68
K4 12.09 12.25 12.34 12.41 12.46 12.51 12.54 12.57 12.60 12.63 12.66
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Table 3 Results of a thermodynamic calculation: sample K3 at 10 and 60 min
Time/min [OH /(mol'L™) [CI'J/(mol'L™) Tonic strength a(OH") y(Ca®" a(Ca®" Si
10 0.016 0.016 0.040 0.014 13 0.500 6 0.004 005 —0.897 1
60 0.068 0.080 0.182 0.047 86 0.329 8 0.01121 0.609 7

S is saturation index.
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