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ABSTRACT. To develop the manufacturing technique for the powder builder of amorphous solid types, the

water glass mixed with caustic soda dispersed into the methanol. Thus soluble sodium silicate was made a form
of amorphous solid powder. In order to examine characieristics of water soluble sodium silicate Si0;/Na,O mol
ratio, we investigated solubility, thermogram, SEM, and BET analysis. pH buffering capacity, calcium-ion
binding capacity as temperature change, and surfactant loading capacity were examined for characteristics as
laundry detergent builder. SiO»/Na,O molar ratio of soluble sodium silicate was 1.0, 2.4, 2.8, and zeolite was
used in order to investigate basic characteristics of laundry detergent builder. Silicate used with Jaundry detergent
was good for pH buffering capacity and solubility. But calcium-ion binding capacity and surfactant adsorption
ability were lower. Si0»/Na,O mol ratio became higher, pH buffering capacity and ion exchange ability were
lower and surfactant adsorption ability was a little higher.
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Table 1. The structure and SiO»/Na»O ratio of builders."

Builder Ratio Water Content (%) X-Ray Analysis
D Zeolite P Na,0.x $i0; - ALO; - yH,0 7-22% crystal

? Metso Beads Si0;/Na,O ratio=1.0 0.5% amorphaus

* Britsil H24 Si0,/Na,0 ratio=2.4 15-20% amorphous
 Sample Si0y/Na,O ratio=2.8 25-30% amorphaus

Note) " Crosfield Co. ¥ PQ Co. V' PQ Co. ¥ synthesis sample.

Table 2. The CMC and surface tension of surfactants.'!

CMC(mol/l) Surface Tension

Surfactant (20°C) at CMC (mN/m)

Water glass(SiOxNazO=M}

Addition NaOH solution to water glass salution

LAS(C;;HpsCsHoSOsNay — 1.0x 1077 31.2
LA-9(C,H-5(CH,CH;O)0H) 5.0%10°° 30.7
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| Filtering
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Fig. 1. Synthesis procedure of soluble silicate powder.
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Table 3. Ratio of Si0:/Na,;O for each builder
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Water Glass MB2048" BH24” Sample
Water content 60.4% 0.6% 6.2~6.5% 15.5~16.8%
Si0,/Na;O molar ratio 32~33 (1.96~1.05 24~26 24 or 28

Y Metso Bead2048, PQ Co. “Briltsil, PO Co.
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25kV 1Bum X2+ 808 o - N :
(a) MB2048(metasilicate) FAL R 110

{a) MB2048(metasilicate)

(b)Sample 25kU 18um %2, 808 (b) Zeolite 25kV 1um x28,000
(b) Zeolite
Fig. 3. SEM photographs of builder.

(b) Sample
Fig. 2. SEM photographs of builder.
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HERAS 222 TPEA 2l F¢Hc) YUrig] Fig. 4. TG-DTA graph of BH24 builder (disilicate).
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Fig. 5. TG-DTA graph of sample builder (synthesis).
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Fig. 6. TG-DTA graph of zeolite builder.
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Table 4. The surface area and average pore size of builders.
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e SalF2g vepd Zlo2 Sa4EE SOy
N2;09| E4|7} $&4+% S er) nle s 27}
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b diet. Si0yNay02] )7} 1.0, 2.49) 4kt

T T T T T T

100

80 4

'y
o
1

/A/"’-‘—" 7
/A /‘/A/‘
/‘

A B

Amount of dissoived{%)
3

0N
(=]
Il

—u— metasilicate(hydrous)
—e— disilicate(anhydrous)
—a— sample(hydrous)

T T
4 6 8 10

o
N4

Time(minutes)
Fig. 7. Dissolution rates of builder at 15°C.

Zeolite P MB2048 BH24 Sample
© (Si0y/Na,0=1.0)  (SiOyNa0=24)  (Si0x/Na,0=2.8)
BET surface area (m’/g) 185 0.96 494 3.09
Average pore size (nm) 09.17 45.81 451 4.12
Table 5. Solubility of builders
Builder MB2(48 BH24 Sample
Zeolite P $i0,/Na.0=1.0 Si0,/Na,0=2.4 Si0,/Na,0=2.8

Temperature (Anhydrate) (Hydrous) (Hydrous)
10°C insoluble 12.5~15 30~31 40~43
20°C insoluble 18~20 36--38 50~52
40°C insoluble 30~31.5 40~-43 63~65
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Fig. 8. pH of builder in water {100 mL) at 15°C.

14

—m— SI0,/Na,0=1.0
12 N —e— Si0,/Na,0=2.4
7 " —a— Si0,/Na,0=2.8 ]

\l —v— Zeolite P
10 4 N

2,

N

ST BT
v
of '
v\'w
4l vy VYYYvvwy YYVYYVeYy |
",

pH

\;\’k
24 \’..- -.'-.- 4
%8000000040s
0 T T T T T L T
0 2 4 6 8 10 12

Amounts of H,SO,(ml)

Fig. 9. Buffering capacity of detergent builder. (builder
concentration : 1 g/100 mL, at 15°C).
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Fig. 10. Calcium-binding rates of builders. (CaCO,:50
mg, pH 10, 3 mins. reaction time).
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Fig. 11. Surfactant adsorption capacity of builders. A:
Zeolite P, B: 8$i0/Na;0=1.0, C: 8i02/Na,0=2.4, D: SiO;
/MNa:0=2.8
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10™* mol/L) at 15°C
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