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Acid—proof Test of PCM using the
Ultra Rapid hardening Cement
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ABSTRACT

Ultra Rapid Hardening Cement(URHC) makes immediate response, cracks and finally collapses in the 5%
acid solution. Such physical and chemical reaction is assumed to occur because it contains calcium aluminate(11
Cao « 7ALO; - CaF;) and the hydrate.

This experimental study aims to improve URHC by making up for its weakness, which appears when its pro-
perties are compared with other cements properties, in the Polymer Cement Mortar(PCM)

The result are :

PCM using URHC proved to be inferior to PCM using other cements in the resistance to the acid in that the
former cracked and collapsed after 10 days, and 22 days, in P/C=0%, and 5% respectively. And in P/C=15%
and 20% the PCM using URHC proved to be more resistant to the acid.
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¥H 1. physical properties and chemical composite of Cements

kinds of | specific | Finess |Soundness| Setting time Compressive Strength(kg/cm?)
Gravity | Blaine Initial Final
Cement (20C) | (em?/g) (min) (hr) 2hr 1 day 3days | 7days | 28days
Q) 3.15 2,900 good 230 6:10 - - 190 270 352
H 3.14 4,500 ” 170 4:20 - - 300 370 440
U [ 3.02 5,100 ” 10 0.25 240 345 410 430 505 ]
kind of | Sio, | AlLO; | CaQ | Fe,0, | MgO | SO; | KO jig-loss) CS | C.S | CA | CLAF C. ACaF
Cement | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | """
0} 21.0 6.0 | 62.1 2.8 34 2.0 1.2 1.7 43.1 | 279 | 11.2 8.5 -
H 21.7 43 | 63.3 4.1 3.2 2.2 0.9 0.6 51.7 | 23.2 4.5 | 125 -
U 143 | 119 | 587 | 09 | 10 | 106 | 10 | 16 | 462 | 23 | — | 25| 208
O : Ordinery Portland Cement
H : High Early Strength Portland Cement.
U : Ultra Rapid Hardening Cement.
247 Aee B9 AFAE A & FA2l Hd zZrle 25mmelvl ARE FA 9
AAQAAE Agaenl, AdEsl 02%F YA 44 29 Pok
Hobsteleh BAE A% aFAlel Az 2 A
¥ 2. Physical properties of the aggregate
Speciific Absorption Solid Volume Unit Weight .
gravity (%) (%) ] (kg/m’) Finess Modulus
254 1.02 55.5 1411 2.7
Polymer+= SBRald] A~ (Styren Butadiene Fad
Ruber Latex, ®J& gldA 7} FA3 AL # Aleko 7 = o3 AH(Hel, ol & vlaxol = eks
B)E IR, olel A 4R B35 AB)S% S4e TEol A4S
¥ 3. General properties of the polymer dispersion
. . Specific
Name of T Colour Total PH Viscosity Gravit
Polymer ype olou Solids( %) (20°C) (20°C, cp) ravity
20C)
SBR .. .
Latex liquid White 44.3 90 80 1,014
85
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H 4 Mixing design of test pieces

Mortar |[Cement : | Polymer- Water-Cement Mix Proportion by Weight (kg/m?) Flow
Sand(By| Cement Ratio(%) Cement Sand Water Polymer (mm)
type | Weight) |Ratio(%) Y
O|H|U|O|H O|H|U|O|lH{U|[O|H|U|O|H|U
Unm. 1:2 0 49.2152.3(45.0|390 386 (392|780 (772 (784192204176 — | — | — |170|168 173
SBR ” 5 42.9147.9{41.6|392|385{390|784 770780168 {184 |162|19.6(19.5(19.5{170/165]173
Modil ” 10 35.1135.9|37.6|397 | 395|388 (794 /790|776 139142 |146 |39.7|38.8{38.8|168 | 165|174
odil-
fied ” 15 31.5|32.2|133.9| 39513931387 |790| 786|774 |124 |127 | 131 |59.3:58.1{58.1|169|165{170
I
” 20 31.028.5|30.2/388 {392 |385 (776|784 1770120112116 77.6 177.0|77.0|{175(172 | 170
¥ 5 Size, Curing Condition and Number of thest pieces according to all sorts of test items.
. Size of test piece . .. Age The Number
Test item (mm) Curing Condition (day) of test piece(EA)
Weight reducing 349, 49x160 | 2 9aY~Moistt 7.14.28 45
ratio 1—day dry cure
Water absorption ” ” 14.28 45
Strength r.'educmg , » o8 135
ratio
Strength reducng ” '[
ratio after ” 28 135
freezing —thawing
3. 4EEY % 2F 2 .
\ 0—o0 00 0--0
N A Omels Duend
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3-1 zg ULE 8 1. Weight reducing ratio of PCM after immersion
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86 23 =X




ARer) A A FAAS Tl ] A4
£7, 14, 28°08) FHEA H¥ERA 2 QAR
£ 27 13 2k

2% 14 & 4 s uhe} 3e] P/CA F7HE
o @e FERLEES A dehgn AdE F§
o BAYo] P/C=0%ol 4t BAY 24£EE e}
Yoo, 53 247 ANEE A8 AeolE P/

C=0%q04 A%, 1094, P/C=5 %N+
22900l FA|A 7 E3slel 1 o FEURLE
zHe 22 Jg A¥E AAE 5 Yol o9
2o A FaEAdde 25AANEE o
2 AulEee] Auc ¥4 B2 Ettringite®F #f-E<l

Aoz A7AXc 228 z24£7AWEE Ettringite
& 443 CaSoist CuA,- CaF,9 o] of 7

of wd WA Hed oF HHFREE Ao
FuY 43e lesls §HEDE A ool
QAR AY 3dd AREAsY

Ettringitel AAT2E o|F 3 glo] AAHY F=
A & 7 Tobermonite¥ vt W 2AHYPA
& olfa A HemA Faiel
7b dl whacohe Aol o fddl
I Aﬂ71—5]p]. aglm, ARA 7,“%
Aol e Fa Fage 24AANEE AT P/
C=0%% A9stnt polymers] FH-83 FAe]
QA gl 2gm, A4 F Aol v ATsko
2809 A¥= -x%*’:} §o] P/Co} Fotel wfet A

»-.4 -3
al
2
rO

A dehta glelm, 247 ANEE A8¢ AL
ol P/C=10%0| 44 P/CS ¢& 443 F7t
AA4E Aol A% AHE F9 & Ue Aoz
478 o},

3-2. B8

23 28 P/Cel Flel wheth 2 FAlAe AbAA

Ae 14903 289 ol ) FF&E Jebd //ME’r-

28 204 & 4 e uhel Fo] P/CY o] F
shgoll whel ARAZFo] F4Ee adn 3l
Polymert= 73] Wgol) o] dldE 450
g a5 dgstn des 4 4 AR

o}

33 2EH5S
2 g A Aol o] A 3UFH

A2 45 1990.12

Strength reducing ratio(%)

Water absorption(%)

18Fq
N o—o0 o0
4\\\ A J———
I SANAN i
NN l4days  28days

A '

1 qp
0 5 10 15 20
-3 2 Water absorption ratio of PCM after immersion

in acid of Solution

A .
10 15 20

o
]

P/C(%)
712 3 Strength reducing ratio of PCM after immersion

in acid solution

2 28al7l AAF B, ArE A
A 280)e] 7xo] i 7
# 28] 3o vjeplcl

oy 3elA = 4 e

AR L.

A M
o
o2
o2
Ol
y

wlst o] 43 Alel o8
.

8
of thpel B WAL BE AHEL e}
M gled, S8 247 AHEE ALY A9E
Qe ALl S FHEE @ 4 Ak g

o, P/C7b 15% o 20%2] A9y R AuEe]

A¥sh vse AEAHEE

87



.

merd] E37t F& & &

¥2

3-4 SHBH § LEHE
ol 28907 A 7% FAA v §7
5 agol oJ% A& AR4e S 9

sl o] FAAE JFFA(-16£27T) 347,
F5 &M (4 £2C) 147222 20Cycle7tz] AA|gh
¥ A5 &4, 59 o)A FAA g A=A
2 A4ste] o] 27 4o JERASIcH

Strength reducing ratio( %)

P/C(%)
% Comp : Compessiye Strength
flex : flexrrg) Swength P/C(%)
8 4 Strength reducing ratio of PCM after

frost damage

28 4oA] E 4 oE uleh o] Unmodified
Cement Mortaroll A& %247 AlQlEE 2937,
Al E F ol FAYo] 80%HES A AeEe
vebla gled, PCMe A& ¢&7ds &
7471] vehta #Aso 4 o4 A4 Yehd

Aok 2En x47 AdEe A% P/C=0%
54 5% TAAE 5 445]°1 7<}£% =

¥ 397 P4
4472 o, P/C=0 % 5% %44
T WA 43 FAG WL o

%l ﬂziﬂﬂ ﬂz
g H, A AA Agalal 8 YA FAA S} 27 5
o AcllA B wie} 2t Ao Fdo] HAes]
ol shds Fasle] vYeE IR 4
Uik Polymerd) gf-go] wa#d A P/C=5
%ol 5 P/C=0%< Az o] Al goi}
AAL 159]atol] o] WA 22900 o] 2|4
€ A=A

Photol —1, 10days

- - e = " i

S

~ B~
\n \4

N

\
=

Photol -2, 14days

22|38 %|



Photol -3, 28days
- yw

Photol —4, P/C=0% at 28days

ALA] 5 Test pieces of PCM after immersion in acid
solution(Using the Vltra Rapid Hardening Cement)
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