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Hydrazine and its analogues are widely used in agriculture and industry for the manufacture of metal 
films, photographic chemicals, antioxidants, preservatives, insecticides and blowing agents for plastics. 
It is also found in tobacco. It is used as a scavenger to remove traces of oxygen in boiler feed water 
system, as antioxidant in nuclear reactor, in military fuel cells and in electrical power plants. Hydrazine 
and its methyl substituted analogues and unsymmetrical dimethylhydrazine are commonly used as 
hypergolic propellants in space vehicles, intercontinental ballistic and in other military applications. In 
addition, hydrazine and its derivatives are considered to be carcinogens. Even low concentration of 
these substances results in toxic effects in humans. Therefore, there is a strong need in sensors for 
monitoring of hydrazines to ensure that they are below hazardous levels in order to minimize the risk of 
exposure.
In this paper a brief review of recent spectrophotometric techniques and optical sensors for the 
determination of hydrazine and its analogues is presented. Kinetic and flow methods are discussed 
and compared as a part of spectrophotometric method. The review of optical sensors is divided into 
subsections based on application of nanoparticles, colorimetric and fluorescent sensors. The techniques 
of synthesis of new fluorescent reagents, their application for hydrazine detection by visual test method 
are described and compared. Indicator reactions and main techniques for the visual testing are described. 
This review comprises the results obtained after 2009.
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1. Introduction
Hydrazine and its analogues are widely used 

in agriculture and industry for the manufacture of 
metal films, photographic chemicals, antioxidants, 
preservatives, insecticides and blowing agents for 
plastics. It is also found in tobacco. It is used as a 
scavenger to remove traces of oxygen in boiler feed 
water system, as antioxidant in nuclear reactor, in 
military fuel cells and in electrical power plants [1-5]. 

Hydrazine and its methyl substituted analogues 
(monomethyl hydrazine (MMH) and unsymmetrical 
dimethylhydrazine (UDMH)) are commonly used 
as hypergolic propellants in space vehicles, 
intercontinental ballistic and cruise missiles (ICBM), 
F-16 aircrafts, submarines and in other military and 
civilian applications [1, 6-9].

In addition, hydrazine and its derivatives are 
considered to be carcinogens. According to their 
mutagenic nature, they have impacts on brain and 
liver resulting in DNA damage. Due to their volatility 
and highly toxic nature adverse health effects such as 
skin sensitization, eye irritation, thyroid amyloidosis, 
respiratory tract problems as well as systemic poisoning 
were observed at people working with hydrazines. 
Even low concentration of these substances results in 
toxic effects in humans [10-15]. 

In Russian Federation the hygienic standards for 
the most dangerous ecotoxicants from the considered 
groups - hydrazine and UDMH - are following: threshold 

concentration in the air of working area is 0.1 mg/m3, in 
atmospheric air - 0.001 mg/m3, in water for household 
(fishery) use 0.01 (0.0003) and 0.02 (0.0005) mg/L 
for hydrazine and UDMH, respectively. Sanitary and 
hygienic standards for the allowed concentration 
of UDMH in soils were established at the level of  
0.1 mg/kg [16]. The U.S. EPA has not established a 
reference concentration or dose for hydrazine but it 
is on the Contaminant Candidate List. The maximum 
amount of hydrazine in water was proposed to be 
0.1 μg/L, in soil 2 μg/kg. Hydrazine is a suspected 
carcinogen and a threshold limit value in the 
atmosphere of 1.0 mg/L has been set by OSHA [17].

Detection and determination of hydrazines at 
threshold limit value (TLV) levels became a significant 
task in order to avoid negative effects of these 
compounds. Therefore, effective sensitive methods 
for detection and determination of hydrazine should 
be developed. 

There is a strong need in sensors for monitoring of 
hydrazines to ensure that they are below hazardous 
levels in order to minimize the risk of exposure.

Therefore, determination and monitoring of 
hydrazine and its derivatives based on molecular 
absorption and emission methods are discussed in 
this review. Indicator reactions and main techniques 
for the determination and visual testing are described 
and compared. This review comprises the results 
obtained after 2009.




