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I 'Lhe chemical t~Sulfur ~ioxidel~ is used as an indoor fumiqant (9-, 
cold storage mf trucks. vans, boxcars and other transport vehicles) . 
The fruit camcdity for which this chemical product is used is CJ&ES 

(post-harvest) . It suppresses the grey mold disease caused by Bothtis 
cinerea. 

The only environmental fate data requirement for stam Dioxidet1 
an indmr fumigant (food1 is Hvdmlvsis (161-1). However, the 
of sulfur dioxide in aqueous media is well docmented in the 
literature. The Branch believes that there is sufficient 
chemical literature to generate an environmental fate and trampa? 
assessment of stsulfur Dioxiden. I 
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1. UBEL V O N S  (I1The Fruit Doctorft) I 
I 

F Y m  the present label recammendations/supplmt it is LUIC~& to 
estimate the anacnxnt of sulfur dioxide that is required for algiven amount 
of fruit enclosed in a given volume of storage/transportation site. 
The Branch believes that the registrant should improve its label to 
provide better guidance on proper usage of this highly toxic 

I 
2. cE.D.;MICAL RELATIONSHIPS BGlWEEN SULFUR DIOXIDE AND INORGANIC E W U T E S  

I It is h p r t a n t  to realize that gSulf%r Dicmide1I and tfSulfity?l are 
very closely related. Sulfur dioxide (a gas at normal temperape 
and pressure) is very soluble in aqueous media. Solutions of viulffir 
Dioxide in water are acidic. The acidic nature of the solution is 
a t t r h t t e d  to the hypothetical species ~lSulftnous Acid1f. ~g~~~ Acidt1 
has never been isolated but its anions ttSulfitew (SOS2-) and lfpdrogen 
Sulfitefl  so^^-: also known as ~vbisulfite~l) exist anJ are p r y t  
in solution. Rrlfite salts do exist and are well known. I 

I 
3. "THE m- IxXmRS1 I 

I This "Sulfur Dioxidew product is sold in cylinders containing a, mixture of 
liquified sulfur dioxide and gaseous sulfur dioxide wrder presw. 

4. OTtW USES OF SULZWt DIOXIDE I 
I 

I Sulfur Dioxide is used as a blead-hg agent. Liquified Sulfur Dioxide is 
used as a solvent (non-aqueous) in many chemical reactions (Ref& to 
Non-aaueous Solvent !%stems, T.C. Waddhgbn, ed., Academic Pmy,  New 
York, 1965). Sulfur Dioxide is also used as a refrigerant. Sulfur dioxide 
(as a by-prcduct of smelting opeations ard roasting of sulfide ores) is 
used in the manufacture of sulfuric acid. It is used in the manufacturing 
of sulfite salts and dithionites. 1 

5. THE c 3 E m S m Y  OF SUL;FVR DIOXIDE (Science Chapter) 

See attachement. 1 



THE C2EXtSI l iY OF SULFUR DIOXIDE 

Two very important and distinct aspects of the chemistry of sulfur 
dioxide must be taken into consideration. One is its reactivilty in the 
gaseous state; the other is its reactivity in aqueous media. 

UMer no& temperature and pressure (boiling pint -10 C at ordinary 
pressure), sulfur dioxide (SO2) is a colorless, toxic gas with a choking 
odor. The oxidation state of sulfur in sulfur dioxide is +IV. It oxidizes 
to sulfur trioxide (SO3) when reacted with d i o ~ e n  in the presence of a 
catalytic agent. 

The presence of sulfur dioxide gas in the atmosphere ccnnes from natxual 
and anthropogenic sources. Natural processes include geothemal activity 
(mostly volcanic activity) . I-Iowever, anthropogenic souroes (mostly fram 
industrial pmcesses and ram's dmestic activities) cause serious 
environmental pmblens. The most notorious of these problems jq "acid 
rain8', which affect the urban population as well as contributing to 
the pollution of water bodies. I 

Gaseous SO2 is readily soluble in water (3927 cm3 of SO2 dissolbe in 
100 g of water at 20 C). The dissolution of SO2 in water resul"; in an 
acidic solution known as 18sulfurous acid8'. 8sSulfurous acid" haslnever 
been isolated, but spectroscopic studies suggest the presence of hydrated 
SO, nolecules (9 nH20) , hydrogen sulf ite (HSaj-) and sulf ite 1 ( ~ 0 ~ ~ 7  
anions and hydromum ions (~~0'). The predominance of these species 
depends on concentration, pH and temperature. 1 

I 
Sulfite salts have been isolated, some of them in crystalline foh. Exoept 
for the sulfites of the alkali metals (sodium; potassium) and ammonium, 
most of the sulfite salts are rather insoluble in water. I 

I 

solutions containing sulfite and hydrogen sulfite anions behave as Werate 
reducing agents. Depending on the conditions of the reaction, the sulfite 
anion is oxidized to dithionate or sulfate. However, in the presepce of 
strong reducing agents (for example, a sodium amalgam) sulfites can be 
reduced. Therefore, the subsequent chemistry of sulf ites/hYdrogen\ sulfites 
in aqueous media is determined by the pH and the redox corditions (of the 
media. I 

Emriromtal Fate Assessment 1 
I The major concerns about this chemical (when used for pesticidal pnrrposes) 

are related to accidental spills into water bodies and/or releasedlof 
pressurized gas into the amsphere. Ihe extent of any potential damage 
would depend on the munt of gas released in relation to the size \of the 
environmental canpartment (water body: clase/open spice). It has b y n  
reported that m y  green plants could suffer severe stress at cancytrations 
of sulfur dioxide as low as 1-2 ppn. Sulfur dioxide dissolved in aqueous 
media can be toxic to aquatic life, I 

I 
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