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Comparison of Thaumasite Sulfate Attack
Formation Speed Under Different Erosion
Conditions
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Abstract; A comparative study was made of the thaumasite
formation speed of the specimen under the condition of
electric pulse and the condition of common immersion. The
erosion products generated by the two acceleration methods
were analyzed by scanning electron microscope (SEM/EDS),
X-ray diffraction (XRD), and Fourier transform infrared
spectroscope (FTIR) and appearance changes of the specimen
were observed after different testing time. The results show
that the electric pulse obviously accelerates the thaumasite
formation of cementitious materials. There is a preparation
period of the thaumasite sulfate attack (TSA) reaction in the
specimen, when electric pulse act on it from the 90th day to
the 120th day; abundant thaumasite is found in the erosion
products after the 120 thd. However, in the group of common
immersion, there are some raw materials needed by the
thaumasite formation in the specimen after the 1st year, and
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only a very small amount of thaumasite is found.

Key words: cement-based material; electric pulse; thaumasite
sulfate attack(TSA); thaumasite; common immersion
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Tab.1 Chemical components of cement and limestone RESE/%
&% SiO, Fe; Oy Al O4 CaO MgO SO; K,O Nay O IL
ke 22.78 5.15 8.26 53.21 1. 80 2.43 0.57 0.13 4,10
ARA 11.02 1.72 2. 30 45.72 0.98 37.61
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Fig.1 Oscillogram of EP
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Fig.2 Schematic diagram of EP in concrete
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Tab.2 Damage degree of appearance™"
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Fig.3 Damage degree of appearance of

sample after different attack time
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Fig.4 Production after electric

pulse attack for 180 d
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Fig.5 Appearance of sample under total immersion
into the MgSO, solution for 1 year
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Fig.6 SEM/EDS profiles of samples under the

condition of electric pulse for 180 days
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Fig.7 SEM/EDS profiles of samples under the condition
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XRD profiles of samples under the condition of

Fig.8
electric pulse or common immersion during the

test time

&l 9 e ke Ve T A 3 i XRD &, A E
A DL B 78 B Bk VR 90 d M bl e R B LA
WAMSEAT N E, P BA A 4 A 248 ko
fEH 120 d J& , A B KEA W, RN BREESS A (d=
0. 956,0. 551,0. 378 nm) L PEBEE FFH5LE B, T 2U4&
ALEEFF 45 B B /)N 5 R RS A 120~180 d B, B
RS A A E AR B R. A E A B
REESA M R F =Y, B KA R TR RS A
MABER TEEEENEM, AN RES B
WS IIH R B A A R A

ME 8 FIE 9 M Hr AT LR H, B LR 1

SRR P9 2 B AT I TS R B JE A R B S B
BOAMHET KERBASAERTFENAEMN
A, T Fa ik e 2 o IR 7 o i AR R S R
4Rk 6D D Pt 7 3 5 L ) A 5 SR — A U Y
HAE .

TR A
E45A

GHE
TG PSR

Gc C P CHRRES
JL W) A el L 7 150,
T C
Cc
JMWLDLJUJ wujwhjﬁw MUk 150 d

T CT cCcC P
st JJ\ IS T A sk 120 d
e cCc

H ik eh 90 d
10 20 30 40 50

20/(%)

9 AEEHA TEEMA XRD 45 E
Fig.9 XRD profiles of samples under the conditions

of electric pulse after different time
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Fig.10 FTIR spectra of samples under the conditions of

1500

electric pulse and common immersion at testing

time
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Fig.11 FTIR spectra of samples under the conditions of

electric pulse after different time
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