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Abstract

This article presents information on fields of radiation techniques in Sichuan and their

potential development in future.
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Introduction

Sichuan is one of biggest provinces and is a center of economy and art in the southwest of

China. Research of nuclear technology began from 196O.The studies at the beginning had

focused on agriculture, radiation chemistry industry and radiation medicine. Over the past 30

years, nuclear techniques are used in a wide range of applications, from food preservation to

crosslinking. They play an increasingly valuable and often unique role in Sichuan economy.

Distribution of radiation facilities

There are 5 Co60 facilities in Sichuan. Two facilities are in Sichuan Province Institute of

Nuclear Technique Application at Chengdu, a facility's designed capacity is SOOkci and its

activity is 350kci, another designed capacity is 150kci and its activity is 50kci , only for

research. The 9lh academy of China Nuclear Industry Co. has a Co60 with l,000kci of designed

capacity, its activity is only 200kci at Mianyang. Sichuan Province Academy of Agriculture

Science has a Co60 with designed capacity of 200kci and its activity is ISOkci. Chengdu
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Chuanshuang Crosslinking Products Factory has a Co60 facility with designed capacity of

500kci and its activity is lOOkci.

Besides Co60, there are 5 electron beam accelerators in Sichuan. Sichuan Province Institute of

Nuclear Technology Application, Chengdu Cable Factory and Dayi Co.Ltd each has a EB

accelerator with 2.0Mev (15mA). The 9th Academy of China Nuclear Industry Co. has two, one

is 3.0mev (10mA) made in Japan and another is 10mev(5mA) made in Russia.

Mutation plant breeding

Research on mutation plant breeding has been carried out by radiation in Sichuan since 1970s'.

Under studies, plant breeders improved their classical procedures and established a series of

systems including tissue culture and gene techniques to cross and select newer mutant cultivars.

Great progress had been made in 1975 that mutant cultivar Fuhui 06 treated as recovery series

has been found. With Fuhui 06 plant breeders established a newer system to select mutant

cultivars. Up to date, about 10 cultivars(rice) are released, and have been cultured in 5 million

hectares in South of China. The ? Y 838 is very excellent in all mutant cultivars. It produces

more than 1.8 million tons of rice than before. ? Y 838 is exported to some countries of south

Asia and Africa, and culture results are satisfied. Now, a new mutant rice named Fu Y 718 is

expected to work better than its sisters.

Animal Production

Livestock are an important component in the Northwest of Sichuan. Researchers carried out

studies on radioimmunoassay (RIA) with iodine 125 as a label to measure the level of the

hormone progesterone in blood or milk of female animals to determine their reproductive

status. The technique is tested helpful and effective in breeding of animals in Sichuan.

Food preservation by irradiation

About one-third of harvest in Sichuan every year may be lost due to spoilage and infestation on

its way to the consumers. Sichuan Government pays attention to new techniques to preserve

foods. As soon as irradiation is realized to be potential technique for food preservation, studies
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on food irradiation have been carried out since 1967. Research focused on disinfection of grain,

spices, dried fruit and vegetables, on sprout inhibition of garlic, ginger, onions and potatoes, on

elimination of food borne diseases in pork and poultry, and on extention of the shelf like of

meat products. In 1983, the Codex Alimentarius Commission published an international

standard for food irradiation. It's a landmark that commercialization of food irradiation is

beginning in Sichuan. Under the aegis of the FAO, IAEA and WHO, co-ordinated research

programs on food process control and quality control during irradiation as well as market

testing had been carried out. Since then, commercial applications of food irradiation are

accelerated. Despite economic handicaps and the resistance of some consumer groups, the

number of facilities for food irradiation has steadily grown, and national hygienic standards of

rice, meat, poultry, spices, dried fruit and vegetable have been ratified in Sichuan. Total

amount of foods to be irradiated is more than 0.2 million tons per year.

Medicine fields

Radiation is mainly used to sterilize medical products such as gloves and scalpels for operation,

injection and infusion products. Isotope labels for diagnosis and curing are produced too, such

as 199Ti, 1S3Sm-EDTMP, 99m.TC-D extran and 99ni TC-HMPAO, etc. Many of the products are

produced by companies of Sichuan University.

In Industry

Radiation application in the aspect of industry in Sichuan is concentrating on crosslinking and

radiated cable. Research on crosslinking began from 1984. Up to 1990, about 10 factories to

produce crosslinking products in Sichuan, 9 of which at Chengdu. The output is one-second in

China, and is about 80 million US$ every year. But radiated cable is very small amount.

Because car and ship producers are willing to buy cheaper normal cables instead of radiated

ones despite of its good quality. Compared to North of China, the radiated cables are very

welcomed and their products are more than 0.2 billion US$ per year. In addition, A few

factories in Sichuan produce improved paint by radiation fixing for house and cars painting,

but the amount is small.
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Fig.l Contribution of radiation process to Sichuan Economy (0.1 billion US$) in 1999.

Trends

Sichuan is base of research on atomic energy in China. There are about 10 National or

Provincial institutes or academies for nuclear techniques. After clod war, most of those

institutes are changing into peaceful use of atomic energy, and transfer their techniques to

commercial markets. Sichuan Government encourages these institutes to carry out researches

on environment protection, agricultural production and medical products by atomic energy.

Meanwhile, Center Government in Beijing is organizing exploitation of the west of China,

including Sichuan. So policy and finance support will be very helpful to Sichuan development

and it will accelerate opening and exploitation of Sichuan. We believe that the peaceful use of

atomic energy will developed very fast and contribute more to Sichuan economy and natural

environment. It's no doubt that it is good time for institutes on nuclear techniques to carry out

cooperation with their colleagues in the west and neighbor countries and shake hands on

peaceful use of atomic energy and contribute great to development of world.
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