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The next hydrocarbon-derivative family we will discuss is the amine. Generally, amines have low boiling points and flash points, narrow flammable ranges, and high ignition temperatures. In addition to being flammable, amines are toxic and irritants. They have a characteristic unpleasant odor, similar to the odor of the bowel or rotten flesh. The amines are considered slightly polar when compared to non-polar materials. The amine functional group is represented by a single nitrogen surrounded by two or less hydrogen atoms. Nitrogen requires three bonds to satisfy the octet rule of bonding. The general formulas for the amines are R-NH2, R2NH, and R3N. Nitrogen identifies the amine group, not the numbers of hydrogen attached to the nitrogen. There may be one, two, or three radicals connected to the nitrogen. R-NH2 indicates one radical and two hydrogen atoms are attached to the nitrogen R2-NH indicates two radicals and one hydrogen atom is attached to the nitrogen, R3-N indicates three radicals and no hydrogen atoms are attached to the nitrogen. To name the amines, start with the smallest radical and proceed through however many more radicals there are, in order of size, and end with the word amine. The type of radical(s) attached to the nitrogen may be the same or different. 

	C3H7NH2



Propylamine is a colorless liquid that is slightly soluble in water. The specific gravity is 0.7, which is lighter than water. Propylamine is flammable, with a flammable range of 2 to 10% in air. The boiling point is 120º F and the flash point is -35º F. The ignition temperature is 604º F. The vapor density is 2, which is heavier than air. In addition to being flammable, propylamine is corrosive, and is a strong irritant to skin and tissue. The four-digit UN identification number is 1277. The NFPA 704 designation is health 3, flammability 3, and reactivity 0. It is shipped in glass bottles, cans, drums, and tank cars. The primary uses are as a chemical intermediate and as a lab reagent. The structure and molecular formula for propylamine is shown right. 

	C4H9NH2
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Butylamine is a colorless, volatile liquid with an amine-like odor. It is miscible with water and has a specific gravity of 0.8, which is lighter than water. It is a dangerous fire risk, with a flammable range of 1.7 to 9.8% in air. The flash point is 10º F, with a boiling point of 172º F. The ignition temperature is 594º F. The vapor density is 2.5, which is heavier than air. Butylamine is also a skin irritant, with a TLV ceiling of 5 ppm in air. The four-digit UN identification number is 1125. The NFPA 704 designation is health 3, flammability 3, and reactivity 0. It is shipped in glass bottles, cans, drums, and tank cars. The primary uses are in the manufacture of pharmaceuticals, insecticides, dyes, and rubber chemicals. The structure and molecular formula for butylamine are shown right. 

	iC3H7NH2
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Isopropylamine is a colorless, volatile liquid. It is highly flammable with a flammable range of 2 to 10.4% in air. The boiling point is 93º F and the flash point is -15º F, and the ignition temperature is 756º F. It is miscible in water with a specific gravity of 0.69, which is lighter than water. The vapor density is 2.04, which is heavier than air. In addition to flammability, isopropylamine is a strong irritant to tissue and has a TLV of 5 ppm in air. The four-digit UN identification number is 1221. The NFPA 704 designation for isopropylamine is health 3, flammability 4, and reactivity 0. The primary uses for isopropylamine are pharmaceuticals, dyes, insecticides, and a dehairing agent. The structure and formula for isopropylamine is shown right. 

	CH3NHCH3
[image: image3.png]H H H
! 1
H=C=N=C=H
! 1
H







Dimethylamine, (CH3)2NH, an amine hydrocarbon derivative, is a gas with an ammonia-like odor. It is a dangerous fire risk, with a flammable range of 2.8 to 14% in air. It is insoluble in water. The vapor density is 1.55, which is heavier than air. The boiling point is 44¡F, and the ignition temperature is 806¡F. Dimethylamine is an irritant, with a TLV of 10 ppm in air. The four-digit UN identification number is 1032. The NFPA 704 designation is health 3, flammability 4, and reactivity 0. The primary uses are in electroplating and as gasoline stabilizers, pharmaceuticals, missile fuels, pesticides, and rocket propellants. The structure for dimethylamine is shown in the following illustration: 

