Ammonium chloride

Introduction:

Ammonium chloride or Sal Ammoniac (chemically ammonium chloride (NH4Cl); also zalmiak, sal armagnac, sal armoniac, and salt armoniack) is, in its pure form, a clear white water-soluble crystalline salt with a biting taste.

Occurrence:

In nature, the substance occurs in volcanic regions, forming on volcanic rocks near fume-releasing vents. The crystals sublimate directly from the gaseous state, and tend to be short-lived, as they dissolve easily in water. It is easy to produce artificially and is often created as a byproduct of other industries.

Properties:

	General 

	Name
	Ammonium chloride

	Chemical formula
	N

 HYPERLINK "http://www.reference.com/browse/wiki/Hydrogen" \o "Hydrogen" H4Cl

	Appearance
	white crystalline powder

	Physical 

	Formula weight
	53.4913

	Melting point
	338°C (640F) sublimes

	Boiling point
	520°C (968F)

	Density
	1.527

	Crystal structure
	Isometric

	Solubility
	29.7g/100g water @ 0°C


	Thermochemistry 

	ΔfH0gas
	  kJ/mol

	ΔfH0liquid
	  kJ/mol

	ΔfH0solid
	-314.55 kJ/mol

	S0gas, 1 bar
	  J/mol·K

	S0liquid, 1 bar
	  J/mol·K

	S0solid
	94.85 J/mol·K

	Safety

	Ingestion
	Induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or water.Seek medical help 

	Inhalation
	Remove from exposure to fresh air. Seek medical help

	Skin
	Wash off with plenty of soap and water

	Eyes
	Flush eyes with plenty of clean water. Seek medical help.


Preparation:

Ammonia Production: Sodium hydroxide pellets are placed in a 250 ml double-necked flask. A saturated ammonium chloride solution is carefully dripped from a dropping funnel that has been pressure equalized. Ammonia is formed according to: 

  NH4Cl + NaOH        > NH3 + NaCl + H2O
Proof of Ammonium Chloride: The ammonia gas that forms is guided into a glass beaker filled with hydrochloric acid. A white ammonium chloride fog (salmiac) is created according to: 

NH3 + HCl        > NH4Cl 
This experimental setup presents a common procedure for producing ammonia in the lab. However, for industrial purposes ammonia is manufactured from raw elements according to the Haber-Bosch Procedure: 

3 H2 + N2        > 2 NH3

During this exothermic (reaction enthalpy: - 92.28 kJ/mol) reaction, the volume decreases, and with decreasing temperature and increasing pressure the balance shifts to the right side, i.e. the optimal NH3 replacement is theoretically realized by a low temperature and high pressure. However, at room temperature the speed of replacement is unmeasurably small. Catalyzers currently in use first have an effect when temperatures exceed 400°C. However, at this temperature and atmospheric pressure the ammonia yield lies in the region of only 1 percent, which is not economically acceptable. For this reason, one generally works with a higher pressure, in the neighborhood of 150-250. 105 Pa. In this manner, a yield in the neighborhood of 15 percent is achieved.

Available Dosage Forms:

Amonium Chloride Injection:

Ammonium Chloride Injection is a sterile solution of Ammonium Chloride in water for injection. It contains not less than 95.0 percent and not more than 105.0 percent of the labeled amount of NH4Cl. Hydrochloric acid may be added to adjust the pH.









(USP)

Ammonium Chloride Delayed-Release Tablets:

Ammonium Chloride Delayed Release Tablets contain not less than 94.0 percent and not more than 106.0 percent of the labeled amount of NH4Cl. Ammonium Chloride Delayed-Release Tablets are enteric-coated.





(USP)
Human-Approved Products:

Ammonium Chloride Tablets 500 mg (enteric-coated & plain) Note: enteric-coated tablets may be excreted unchanged into the feces and are not recommended. Generic; (OTC)

 

Ammonium Chloride Concentrate for Injection 26.75% (5 mEq/ml) in 20 ml (100 mEq)vials. Must be diluted before infusion. Generically labeled (Abbott); (Rx). Preparation of solution for IV administration: Dilute 1 or 2 vials (100 - 200 mEq) in either 500 or 1000 ml of sodium chloride 0.9% for Injection. Do not administer at a rate greater than 5 ml/min (human adult).

 
Veterinary-Approved Products:

Ammonium Chloride Tablets: 357 mg (6.7 mEq/tablet) 50 & 500 tabs/bottle i.MEq-AC ® ;(Vet-A-Mix); 200 mg tablets in btls of 100 and 500 Uroeze-200®  (Daniels) Approved for use in cats and dogs. (Rx)

 

Ammonium Chloride Granules:MEq-5AC® (Vet-A-Mix) Each teasponnsful (3.35 grams) con​tains 535 mg (10mEq) in 4 oz and 1 lb bottles; Uroeze® ;(Daniels) each 1/4 teaspoonsful contains 200 mg of ammonium chloride. Approved for cats and dogs (Rx)

Applications:

Historically it was considered one of the four alchemical "spirits". The way that it dissociates into two corrosive materials (ammonia and hydrochloric acid) which attack metals convinced eager alchemists that it might hold the key to converting one metal to another. 

In modern times it found use as an electrolyte for dry-cell batteries and as a fertilizer for use when growing rice. 

It is also sold in blocks at hardware stores for use in cleaning the tip of a soldering iron and can also be included in solder as flux. 

Other uses include a feed supplement for cattle, in hair shampoo, in textile printing, in the glue that bonds plywood, as an ingredient in nutritive media for yeast, in cleaning products, and as cough medicine. Its expectorant action is caused by irritative action on the bronchial mucosa. This causes the production of excess respiratory tract fluid which presumably is easier to cough up. 

In several countries sal ammoniac is used to spice up liquorice-type dark candies (Finland's salmiakki is a popular example), and as a flavoring for vodkas. 

(www.reference.com)

