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Development of the New Distillation Method for 2P Production
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Abstract

2P as a pure B -ray emitter is widely used in nuclear medicine, genetic
engineering, biological research, etc. The production process of 2P s mainly
based on sulfur distillation after natural 32S(n,p)32P reaction. In this study, a new
distillation process for £p production has been developed and applied for
production of *p. Distillation and condensation of sulfur in the capsule occurred
at about 180T wunder 0.1 torr pressure and the distillation rate of sulfur
depended on the temperature of distillation zone. In the typical case, it took 1.5
- 2 hours for the complete distillation of 1 g of sulfur under 0.1 torr pressure
and the recovery yield of sulfur was near 100%. Sulfur target in the evacuated
capsule was irradiated for 72 hours in HANARO reactor and the fast neutron
flux of irradiation hole was 2.8 x 10 n/cm® - sec. The irradiated target was
distilled at 220C and then leached out P residue on the capsule surface. The
vield of P was 8 mCi per lg of natural sulfur and the quality analysis of the
final product was carried out for radionuclidic purity, radiochemical purity and solid
residue. It is expected that the developed process can be useful for production of
around 100 mCi *P and also can be applied to produce p using enriched S
targets.
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Figure 1. Evacuated sulfur capsules and

Al target for neutron irradiation

Thermwy meic

Target Preparation
(sealing under 0.1 torr)

Sublimed Sulfur

Target Material

Hcamr conmallor

Figure 2. Apparatus for sulfur
distillation of capsule type

Al Container

Neutron Irradiation
in Reactor

Distillation

| Sublimed Sultur

Cutting the bottle neck

Residue (*P)

Reflux for 2 hr.

Cooling to room temp.

Passing through the
Ion Exchange Resin

Convert to final product

Quality Control

- Solid Contents
- Radiochemical Purity
- Radioconcntration

Activity

Addition of d-HCI +
H202 solution

Figure 3. Flow diagram of P production
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Figure 4. Temperature distribution Figure 5. Sulfur capsules after
inside the 1.3 cm heater tube distillation

Table 1. Experimental Results of P Production

Trradiation| Cooling Final Calculating | Production
No. | Target . . .. C . F .
Time Time Activity Activity Yield
1 05gsS| 772hr 25,7 d 1.42 mCi 1.45 mCi 979 %
2 0bgsS| T72hr 57 d 3.60 mCi 3.83 mCi 95.3 %

# Fast Neutron Flux ~ 2.38X10% n/cm” - sec

* Cross section” : 0.065 b

- Distillation Conditions : Pressure ~ (.1 torr, Processing time 60 min.

+ Leaching Out Conditions : 120 min Reflux in 0.1 N HCl + H20:2 solution

Table 2. Results of “P Quality Control

Ttems Method Results
Radionuclidic | Gamma-ray Spectrometry None
Impurity (MCA with HPGe Detector)
Radiochemical| Paper Chromatography Orthophosphoric acid
Purity > 999,

Support; Whatman No.1
cl)R¢ Orthophosphate @ 0.76
Developing solvent; isopropanol : Rf Metaphosphate : 0.00
H20 : trichloroacetic acid : ammonia R¢ Pyrophosphate : 0.40

=7ml:20ml:5g:03ml

Solid Evaporation of Final Product

Contents (1 mb) ~ 0.2 mg/ml
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Figure 6. Gamma spectrum of final Hs PO, product
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Figure 7. Paper chromatogram of final Hs7PO, product

(Support; Whatman No.1, Developing solvent; isopropanol : HxO :
trichloroacetic acid: ammonia = 75 ml : 25 ml : 5 g : 03 ml )
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