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Summary

I. Title of Research

Development of Micro Capsulation Admixtures using the Water Soluble

Polymer
II. Objectives

(1) objectives

The size of micro capsulation is in between from several gm to hundred um, it is

very small size of vessel and covered by the polymer, ceramic so on.

The inside of vessel is called core material covering micro capsulation
influenced by time and the condition of outside. The core material of micro

capsulation can be released to step type or slope type

In this study, the development of micro capsulation admixture is main target.
The micro capsulation admixture may use in cold weather concrete and hot
weather concrete as accelerator admixture and retard admixture. It can improve
the quality of concrete and reduce the construction time in various construction

condition.

(2) Research Background
- Technological aspects

For working within 1 hour, the micro capsulation admixture should develop with

various type, such as the thickness of cover, type of polymer.

In present, More than 70% of concrete admixtures using in Korea are imported from
abroad. So the development of micro capsulation admixture is required. It can also

support the development of smart concrete.

- viii -



- Economic/Industrial aspects

The micro capsulation admixtures can be more valuable than the ordinary

admixtures and increases the productivity of concrete construction on site.

It can create the new market in construction area and apply to other sectors such

as medical, agriculture so on

_ix_



ITII. Contents and Scope of Research
(1) Scope

In this study, the development of micro capsulation admixture which may use
in cold weather concrete and hot weather concrete as accelerator admixture and

retarder admixture.

(2) Contents and Scope of Yearly Research and Development

year objectives scope and methods
Development of i— Analyzing the requirement of micro capsulation admixture
composite materials i— Selecting the water soluble polymer for controlling the time of core
of micro capsulation imaterial
admixtures - Developing the technology of capsulation thickness
1th
Devell t of ) )
rese . velopmen .O - Selecting core material
micro capsulation .. o . .
arch - Estimating the suitability of cement and micro capsulation
accelerator
year
ca tlunlgaﬁ;mro - Estimating the toughness of micro capsulation
b . - Estimating the ability of micro capsulation accelerator
accelerating
Development of i— Selecting core material
micro capsulation ;- Analyzing the requirement of micro capsulation retarder
retarder - Estimating the suitability of cement and micro capsulation
2th .
Estimat: th . . . .
rese abilit m%f micr(i - Estimating the toughness of micro capsulation
arch Y . - Estimating the ability of micro capsulation retarder
capsulation retarder
year
Applying micro . . . . .
) - Estimating the concrete including micro capsulation retarder
capsulation - retarder; Applying micro capsulation retarder on site
on concrete ying P




IV. Results

Stage Objectives

Results

¢ Analyzing the requirement of
micro capsulation admixture

e Selecting the water soluble
polymer for controlling the time of
core material

e Developing the technology of
1th capsulation thickness

- Measuring the stability and spread by SEM

- Measuring setting time based on Acrylic, Sodium
silicate

- Producing micro capsulation by Bottom Spray Method

resea
rch ;e Selecting core material

year i® Estimating the suitability of
cement and micro capsulation

- Selecting LiCO; and Al:OHjs as core material
- Analyzing the hydration of cement by XRD

e FEstimating the toughness of
micro capsulation

e Estimating the ability of micro
capsulation accelerator

- Measuring the stability and spread by microscope

- Concrete including micro capsulation have more than
&%of compressive strength compared to that of
ordinary concrete

e Analyzing the requirement of
micro capsulation admixture

e Selecting the water soluble
polymer for controlling the time of
core material

e Developing the technology of
capsulation thickness

- Measuring the stability and spread by SEM

- Measuring setting time based on Acrylic, Sodium
silicate

- Producing micro capsulation by Bottom Spray Method

cement and micro capsulation

1th
resea . )

rch : SeElse;?;lagﬁg;)re t?jtezlitabﬂity ofi Selecting Tartic Acid as core material
year - Analyzing the hydration of cement by XRD

e FEstimating the toughness of
micro capsulation

e Estimating the ability of micro
capsulation retardation

- Measuring the stability and spread by microscope
- Concrete including micro capsulation reduces more the
heat of hydration

V. Application of Results

The result of this study can be used for producing concrete in cold and hot

weather and also used for Remicon. CareCon will try to sell micro capsulation

admixtures in construction markets as admixtures

_Xi_
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{CH2-CH)n CCH2-C(CH3)n
| |

COOR COOR
ol A Ao 2H 25X ola Y Ato] 2 H 254X
(R=H= oladAisA) (R=H¥E oladA4X)

(2) mlo]=Z &2 A&7} (silicon oxide)

A 2(SIO)E 2 FAE uARA, - 1,730C, HHS 1830C. &
71 42 300C o] delA SiO2 Wt} AAE Had e 800T o] el A
Sigk SiO,2 Erdslsla, Si09] FERE SiE FAHCRE d Si0y 4WA e 3xY
A gt 2 AFdA = HAELY] AAEES Eol7] YA HAEH 142

ggom vlolaz AeAE AHgSgnh Mt AEAL 1490 1YL §
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W, 9AEA 3 ARA A 48 FIL FAFOLM 23 AABANL AE
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(3) FAPIEE(Soldium silicate)
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NE FEAGoR APMAAA Halu §HLE 1,088Colth. dAedoz 4Hs
7hebd ARG Akl A dojXith giatavdtaie e, Aol weh v ERrARLY
EH NaSiO;, 1 352 AT AYER NaSiO, o TFAFYE SR NaSi:Os 5 ¢
o 7HA7E oy, BES WEHPAIYERS 2dt S0k s oy,
FES N9y SAYEFS EFES 1,000C2 71E Falske] anA sh(FE g k) Al
A

A RbE MBI ESS = F xon, F8dE TheEdete] ddyA

ZNa25103 + HZO i NagSiZO5 + 2NaOH

AU EFE S pHE EE 115~13.0 oW, Mg, Al, Ca, Ba 59 a&ol2%&
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