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This document provides a general overview of 
human toxicity, a listing of laboratory animal and 
wildlife toxicities, and a cross reference of chemical, 
common and trade names of phosphorous and sulfur 
fumigants registered for use in Florida.

General

These groups of fumigants have been used for 
many years throughout the world, including the 
United States. The chemical family of phosphorous 
fumigants consists of two members – aluminum and 
magnesium phosphide, both of which liberate 
phosphine gas, while sulfuryl fluoride is a 
sulfur-based material. As a fumigant group, they are 
some of the most important pest control tools used in 
the world. They are active on all life stages of insects 
and penetrate air spaces where other types of 
pesticides don't reach. Their classification is 
restricted use due to their acute toxicity (toxicity 
category I) and the label's signal word is 
“DANGER.”

The phosphorous fumigants are registered for use 
on food and feed commodities, including grains, 
animal feeds, coffee, and nuts. Aluminum phosphide 
was first registered in the U.S. in 1958 and 
magnesium phosphide followed in 1979. Non-food 
uses include tobacco and outdoor fumigation for 
burrowing rodent and mole control. They are 
formulated as several types of solid materials, such as 
pellets and tablets. Upon exposure to heat and 
moisture, they release their toxic gas. At temperatures 
below 40°F, the gas release is poor and the 
effectiveness is lost. One reason why they have been 
prominently used is that at normal use rates, they do 
not affect seed germination. Another reason is their 
ease of application. By calculating the volume of 
space to be fumigated, the directions will state how 
much material should be placed within the site. 
Phosphine is about 20% heavier than air, thus fans to 
disperse the gas are unnecessary except in large bulk 
facilities. It takes 3 to 5 days for phosphine 
fumigation to be complete under warm, humid 
conditions. Aeration can be done in a relatively short 
time, only 1 to 2 hours.
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Sulfuryl fluoride is a structural fumigant for sites 
such as dwellings, transport vehicles, rail cars, and 
ships; it is an odorless gas stored in cylinders under 
pressure. It is not registered for use on food or feed 
crops. It is not effective on insect eggs or at 
temperatures below 55°F. Because sulfuryl fluoride 
is odorless, a warning agent, such as chloropicrin, can 
be added to the gas. 

Toxicity

Phosphine gas is extremely irritating to the 
respiratory tract. It also produces severe systemic 
toxicity. Most severe acute exposures have involved 
ingestion of the solid aluminum phosphide, which 
converts rapidly to phosphine gas by acid hydrolysis 
in the stomach. Poisoning due to ingestion carries a 
mortality rate of 50 to 90%. Poisonings had become 
frequent during the late 1980s and early 1990s in 
some parts of India. Symptoms of poisoning include 
fatigue, nausea, headache, dizziness, thirst, cough, 
shortness of breath, chest tightness, and loss of 
heartbeat in severe cases. The common cause of death 
is by excessive fluid buildup in the lungs. Chronic 
toxicity due to phosphine gas appears to be minor or 
have a very long latency period. The available 
evidence for reproductive effects in animals suggest 
that reproductive effects are not likely in humans 
under normal conditions. Animal data also suggest 
that phosphine would not be likely to cause 
teratogenic effects in humans. No evidence was 
available regarding the ability of aluminum 
phosphide or phosphine to cause mutations or 
increase the mutation rate. No data are currently 
available which evaluate its carcinogenic effects.

Sulfuryl fluoride exposure has caused some 
deaths, primarily by individuals entering fumigated 
structures without respiratory protection. Symptoms 
of poisoning include nose, eye and throat irritation, 
weakness, nausea, vomiting, cough, restlessness, 
muscle twitching and seizures. Rats, rabbits, guinea 
pigs and female rhesus monkeys tolerated air 
concentrations of 100 ppm (417 mg/m3) for 7 hours 
per day, 5 days a week for 6 months with no apparent 
adverse effects. There have been no reproductive, 
teratogenic, or mutagenic effects reported from 
sulfuryl fluoride exposure, and carcinogenicity data 
do not exist at the time of this publication.

Mammalian toxicities for the phosphorous and 
sulfur fumigants are shown in Table 1. Table 2 lists 
the toxicities to wildlife, if known, by the common 
name of the pesticide. Because these fumigants are 
labeled for indoor use, compliance with label 
directions will limit exposure to wildlife, thus little 
data are available. Table 3 provides a cross listing of 
some of the trade names that these products are 
registered and sold by in Florida.
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Table 1. Phosphorous and sulfur fumigant mammalian toxicities (mg/kg of body weight).

Common name Rat oral LD
50

Inhalation LC
50

Aluminum phosphide 11.5 (Phostoxin®) 10.7 

Magnesium phosphide 9.1 (Magtoxin®) 180 

Sulfuryl fluoride 100 991 

Table 2. Phosphorous and sulfur fumigant wildlife toxicity ranges.

Common name Bird acute oral LD
50  

(mg/kg)* Fish (ppm)** Bee†

Aluminum phosphide --- VHT ---

Magnesium phosphide --- --- ---

Sulfuryl fluoride --- --- PNT
*Bird LD

50
: Practically nontoxic (PNT) = >2,000; slightly toxic (ST) = 501 – 2,000; moderately toxic (MT) = 51 – 

500; highly toxic (HT) = 10 – 50; very highly toxic (VHT) = <10.

**Fish LC
50

: PNT = >100; ST = 10 – 100; MT = 1 – 10; HT = 0.1 – 1; VHT = <0.1.
†Bee: HT = highly toxic (kills upon contact as well as residues); MT = moderately toxic (kills if applied over 
bees); PNT = relatively nontoxic (relatively few precautions necessary).

Table 3. Cross reference list of common, trade and chemical names of phosphorous and sulfur fumigants.

Common name Trade names Chemical name

Aluminum phosphide Phostoxin®, Detiaphos®, 
Phosfume®, Fumitoxin®, Gastoxin®, 
Phosfume®, Weevilcide®

Aluminum phosphide

 Magnesium phosphide Fumi Cel®, Fumi Strip®, Magtoxin® Magnesium phosphide

Sulfuryl fluoride Vikane® Sulfuryl fluoride
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