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Abstract: This study represents the synthetic characteristics of styrene-DVB copolymer which is used as a catalyst
support for the removal of tritium in CANDU. To evaluate the effect of solvent on the styrene-DVB polymeric support,
the solvating power dependent on various kinds and composition of solvents was calculated. In order to synthesize the
macroreticular type polymer bead, the following conditions are needed; solvating power should be higher than 1 for 20
% of crosslinkage and higher than 3 for 40% of crosslinkage. Stabilization of organic monomers at about 40°C for more
than 2 hours is prerequisite. Removal of solvent prior to drying is preferred for the post-treatment of the bead. The

polymer particle size was increased by lowering concentration of surfactant and stirring speed.
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Fig. 1. Polymerization reactor.
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Table 1. Effect of Solvent Ratio on Physical Properties of Polymer Supports(crosslinkage 20%)

Sample Monomer Solvents(g) Polymer BET Surface Pore Principal
ID (g) n-hep/tol* Type Area(m?/g) Vol.(cc/g) Pore Rad.(A)
SDBC-1 60 10/25 Gel - - -
SDBC-2 60 9/9 Gel - - -
SDBC-3 60 25/11 Gel 0.2 0.003 90
SDBC-4 60 33/3 MR** 57 0.22 50
SDBC-5 60 60/0 MR** 65 0.72 10, 200
* n-heptane(precipitator)/toluene(diluent) ** macroreticular type
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Fig. 2. Effect of solvent ratic on cumulative pore
volume of polymer support(crosslinkage 20

%).
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Fig. 3. Effect of solvent ratio on pore size distribu-
tion of polymer support(crosslinkage 20%).
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Table 2. Solvating Power with n-heptane/toluene
(crosslinkage 20%)

Sample ID y,-heptane* dsolvent** Solvating Power

SDBC-1 10/35 8.47 0.69
SDBC-2 9/18 8.15 1.32
SDBC-3 25/36 7.86 2.07
SDBC-4 33/36 7.53 3.13
SDBC-5 60/60 7.40 3.61

* volume fraction of n-heptane in solvent

** solubility parameter of solvent
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Table 3. Effect of Solvent Ratio on Physical Properties of Polymer Supports(crosslinkage 40%)

Sample Monomer Solvents(g) Polymer BET Surface Pore Principal
D (g) n-hep/tol* Type Area(m?¥/g) Vol.(cc/g)  Pore Rad.(A)
SDBC-6 60 15/15 8.2 0.01 20
SDBC-7 60 20/10 MR** 283 0.32 20
SDBC-8 60 co MR** 345 0.58 20, 50

* n-heptane(precipitator)/toluene(diluent)
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Fig. 4. Effect of solvent ratio on cumulative pore
volume of polymer support(crosslinkage 40
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Fig. 5. Effect of solvent ratio on pore size distribu-
tion of polymer support(crosslinkage 40%).
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** macroreticular type

Table 4. Solvating power with n—heptane/toluene
(crosslinkage 40%)

Sample 1D v,-heptane* dsolvent** Solvating Power

SDBC-6 15/30 8.15 0.56
SDBC-7 20/30 7.90 1.00
SDBC-8 30/30 7.40 3.61

* volume fraction of n-heptane in solvent

** solubility parameter of solvent
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Table 5. Effect of Stabilization Condition on Physical Properties of Polymer Supports(crosslinkage 20%)

Sample Monomer Solvents(g) Stabilization BET Surface Pore Principal
ID (g) 2-hxol*/o-dcb**  Temp.(TC) Time(hrs)  Area(m?/g)  Vol.(cc/g) Pore Rad.(A)
SDBC-9 56 28/28 17 1 1.83 0.131 18.6
SDBC-10 56 28/28 30 3 87.0 0.293 63.1
SDBC-11 56 28/28 40 2.5 98.8 0.303 63.2
SDBC-12 56 28/28 55 3 72.4 0.256 39.5

* 2-hexanol ** o-dichlorobenzene
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Fig. 6. Effect of stabilization condition on cumula-
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distribution of polymer supports.
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Table 6. Effect of Post-treatment on Physical Properties of Polymer Supports(crosslinkage 20%)

Sample Monomer Solvents(g) BET Surface Pore Principal
D (g) n-HOH*/o-dCB** Area(m?/g) Vol.(cc/g) Pore Rad.(A)
SDB13-D 56 28/28 87.4 0.34 70
SDB13-V 56 28/28 56.6 0.25 50
SDB13-SV 56 28/28 93.2 0.42 100
* n-hexanol  ** o-dichlorobenzene
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bution of polymer support(crosslinkage 20
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Table 7. Effect of Post-treatment on Physical Properties of Polymer Supports{crosslinkage 40% )
Sample Post-treatment BET Surface Pore Principal
D Method Area(m?/g) Vol.(cc/g) Pore Rad.(A)
SDB14SN Soxhlet/N, purge 415 1.40 17
SDB14SV Soxhlet/Vacuum Drying 32 1.48 17
SDB14WN Washing/N, purge 433 1.44 17
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Fig. 10. Effect of post-treatment on cumulative
pore volume of polymer supports(cross-link-
age 40%).
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Fig. 11. Effect of post-treatment on pore size distri-
bution of polymer supports(crosslinkage 40

%).
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Table 8. Effect of Stirring Speed on Particle Size Distributioon

Sample  Stirring  Cross-  Wt. of  Volume  Wt. of % polymer on mesh sieve size
ID Speed, linkage, Monomer, of Aq.  product,
rpm % g Phase, mf g 850um< 850/m~2mm 2~4mm  4mm<< lump
SDBC15 117 20 56 350 47.2 64.9 28.3 6.2 - 0.7
SDBC16 76 20 56 350 36.6 14.9 19.5 37.0 28.6 -
SDBC17 75 20 56 350 51.2 6.1 44.9 32.8 16.2 -
SDBC18 69 20 56 350 51.0 10.3 18.0 27.1 —44.6—
SDBC19 60 20 56 350 54.4 15.0 11.0 14.8 9.9 61.1
Table 9. Effect of Surfactant on Particle Size Distribution
Sample  Concentration  Conc. of Wt. of . .
D of Surfactant,* Gelatin,  Product, % polymer on mesh sieve size
1 mm> 1mm~ 2mm 2~4mm 4mm< lump
M w/v* g
SDBC20 5.54x 1077 - 55.6 3.6 7.5 11.0 3.6 74.3
SDBC21 5.54x107° — 48.4 2.7 21.7 29.3 9.1 37.2
SDBC22 5.54x107°¢ 7.4 42.9 69.7 12.2 2.8 —15.3—
SDBC23 1.11x107° 7.4 42.9 65.9 18.6 5.5 10.0 -
SDBC24 5.54x10°° 7.4 42.7 62.4 12.3 5.3 —-20.0—-
* sodium dodecyl sulfate  ** weight-volume percent
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