Theory and background: 1.boric acid 2. boron 3. methyl red 3. mannitol 4. methanol
	Boric acid




	
	Formula
H3BO3
Molecular mass
61.83 g/mol
Density 
1.52 g/cm3
Melting point
185°C
CAS-No.
10043-35-3
EINECS-No.
2331392
Boric acid is converted to metaboric acid  (HBO2) on heating to 100-130°C and with further heating up into water-free boron trioxide. Boric acid, similar to boron trioxide, is the starting material for the production of other boron compounds (e.g. boron nitride, boron carbide, etc.). It is further used for the production of borosilicate glasses, as well as addition enamels and in the refractory industry. It is used as a sinter aid for ramming compounds in induction furnaces. Furthermore boric acid is added to magnesite masses in order to avoid hydration. Also with the help of boric acid crucible glazes are produced.

	


	http://www.a-m.de/englisch/lexikon/borsaeure.htm


Boric Acid

If a product can kill a cockroach it is probably not good for humans either. Many pesticides are extremely harmful to the human nervous system, so safer, non-toxic remedies are a wise choice. 

Boric Acid, a white powder, is mined from the Mojave Desert in California and is nature's proven long-term treatment in eliminating Cockroaches, Palmetto bugs, Waterbugs, Ants, Silverfish, Carpenter Ants, and Termites. 
This chemical has many interesting and useful characteristics. A few are discussed here such as use as an insecticide, a preservative,and a fire retardant. 

The first use of borates as an insecticide was in 1922 when P.F. Harris invented the Roach Tablet. It evolved into many products including today’s “Roach Motel”. 
By 1985 there were over 200 registered pesticides containing borates. 

In 1955 framing lumber in New Foundland began being treated with borates to control an epidemic of termite destruction. Since then, none of the homes using borate treated wood has had any infestation of termites or wood decay. 
In the 1970’s Europe and the US began studying borates for wood preserving properties. There was a huge lawsuit involving an US lumber company that put tropical hardwoods in over 1000 homes. The hardwood had beetles in the wood. The homes were treated with borates and the hardwood mills in South America began pre-treating their wood with borates. Since then there have been NO problems with beetles. 

This simple inexpensive, household chemical is deadly to all insects. It has been shown to attack their nervous systems, as well as being a drying agent to their bodies. In combination with certain chemical solvents ( such as propylene glycol ) it may migrate slightly into such objects as wood and concrete, following the solvent, and providing some degree of lasting protection. Commercial development of such products are Bora-Care, and Boric Acid type insecticides & products. (See Wood Rot) 
As a general household insecticide Boric Acid is safe enough to use around children, and has been used in ointments and salves for diaper rash on babies. It is also used, in a very dilute solution, as an eyewash.   How Safe is it? (New Window opens)

Another well known and thoroughly proven use is in fire retardancy. It is the fire retardant used in all blown type cellulose insulation commonly used in homes. 
Natures Insecticide: 
Boric Acid is the "secret ingredient" in so many commercial treatments for insect control. Boric acid (100%) powder is odorless and nonstaining. Kills roaches,termites, fireants, palmetto bugs,ticks,bedbugs, fleas, boxelder bugs, carpet beetles, centipedes, crickets, earwigs, grasshoppers,millipedes, scorpions, slugs water bugs,and many many more creepy crawly insects. 

Ants : This past year have been on a rampage here in Fl, the insect capitol of the world. This homemade treatment has worked very well on both carpenter ants and pharaoh ants. 
Ingredients: 
1 Tablespoon of Boric Acid, 1 tsp of Sugar, 4 oz water, Cotton Balls. 
Mix Boric Acid and Sugar in a bowl. This can be poured over a cotton wad in a small dish or bottle cap. Keep this from drying out for continued effectiveness. Place Cotton balls in path of Ants. 

Roaches: Boric acid powder, is often called "roach powder". Here is a great remedy from Heloise "Boric Acid Roach Exterminating Formula" 

Rid your home of silverfish, those hungry, nasty-looking insects that live under your sink, your drawers, or closets and feast on valuable clothing and important papers. 

Termites: 
Boric acid when mixed with propylene glycol (non-toxic version of anti-freeze) has proven to be very effective against many types of termites. The glycol helps the solution to penetrate into the wood and become a part of the wood fibre. This solution is a terrific treatment for dry rot in wood. 

Kill Silverfish Quickly: 
Mix a small amount of boric acid, 20% or so with an inert ingredient like "whiting" fold into small packets and place them in dresser drawers, under your sink, or closets to kill silverfish quickly with absolutely no mess. 
A Safe Surface Insecticide may be formulated by dissolving Boric Acid in plain water to make a 5% to 10% solution of clear liquid. Heating the water first makes it easier to dissolve the white powder. This simple inexpensive, household chemical is deadly to all insects, is safe enough to use around children, and on interior surfaces (test first on a small hidden area to check for possible -- but rare -- discoloration of finishes). Don't expect instant results, give it some time, occasionally additional applications are needed. It lasts about a year, or until the surfaces are washed. Many modern applications of this ancient item are showing up in products, and commercial treatments. 

To apply as a powder, you can use and old grated cheese shaker [make sure it has lots of holes] or an inexpensive mustard or condiment squeeze bottle. Some important places to make sure you treat: 
around all pipe and drain entrances in floors and walls 
in and under all cabinets, especially corners and cracks 
around all baseboards, in corners and on top of cabinets 
behind and under range, dishwasher, and refrigerator 
In new homes, during construction, the powder can be sprayed inside walls, soffits, and in the attic. Also, it is a good idea to apply the powder along the top of basement walls near the ribbon-plate [where floor joists rest on the conrete wall of the basement]. 
For carpenter ants drill holes in wood surrounding infestation, fill with boric acid 
Fleas: 
Simply sprinkle it on the carpet, ( same mix as above for silverfish) brush it in so it settles down and in the fiber, let it sit for about a week then vacuum and fleas will be gone, eggs and all!


An EPA assessment of a boric acid pilot pest control program conducted at the U.S. Army’s Aberdeen Proving Ground in Maryland found that boric acid was both more economical and more effective than a monthly spray treatment. Do to its unique mode of action, insects do not gain resistance to borates. It is water resistant, heat resistant and remains effective for long periods of time. Borates are the most effective treatment for many crawling insects including, cockroaches, silverfish, larder beetles, carpenter ants, and other wood borers, as well as wood decay organisms . 
http://alsnetbiz.com/homeimprovement/boric_acid.html
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What does it do?
Boric acid is a chemical substance with mild antiseptic, antifungal, and antiviral properties.

Boric acid is commonly used in the form of suppositories inserted in the vagina to treat yeast infection. In one study of 100 women with chronic yeast vaginitis that had failed to respond to treatment with over-the-counter or prescription antifungal medicines, 98% of the women successfully treated their infections with boric acid capsules inserted into the vagina twice per day for two to four weeks.1 Several commercial douching products contain boric acid.

The antiseptic activity of boric acid is also used in commercial "artificial tears" and eyewash products.

Boric acid also has antiviral activity. Topical application of diluted boric acid, in the form of sodium borate ointment, has been found to shorten the duration of cold sores in a double-blind trial.2 The duration of cold sores was approximately four days in the group receiving boric acid, compared with six days in the placebo group.

Where is it found?

Boric acid is a white, odorless powder or crystalline substance that is available in many over-the-counter pharmaceutical products for topical use, alone as a topical antiseptic, and in suppository form.

Boric acid has been used in connection with the following conditions (refer to the individual health concern for complete information):

	Rating
	Health Concerns

	[image: image2.png]



	Yeast infection
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	Cold sores
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Reliable and relatively consistent scientific data showing a substantial health benefit.
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Contradictory, insufficient, or preliminary studies suggesting a health benefit or minimal health benefit.
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For an herb, supported by traditional use but minimal or no scientific evidence. For a supplement, little scientific support and/or minimal health benefit.


Who is likely to be deficient?
Boric acid is not taken internally and is not a nutrient; no deficiency exists.

How much is usually taken?

Boric acid is available in powder form from a pharmacy, without a prescription. This powder can be packed into an empty gelatin capsule and used as a suppository. For women with vaginitis, some doctors recommend that one such capsule, containing 600 mg of boric acid, be inserted into the vagina each night for two weeks. Some health food stores have suppositories that contain a combination of boric acid and herbs.

In the trial studying cold sores, an ointment diluted to 4% boric acid was applied four times per day. Because of the potential toxicity of such a preparation, people should consult their doctors before using boric acid.

Are there any side effects or interactions?

Boric acid suppositories should not be used during pregnancy. Boric acid is very toxic when taken internally and should also never be used on open wounds. When boric acid enters the body, it can cause nausea, vomiting, diarrhea, dermatitis, kidney damage, acute failure of the circulatory system, and even death. In the past, boric acid was used as a topical treatment for infants with diaper rash. However, even in diluted (3%) form it caused significant toxicity and two deaths.3 Therefore, boric acid should not be applied to the skin of infants and small children. In fact, experts in the field have stated, “The minor therapeutic value of this compound, in comparison with its potential as a poison, has led to the general recommendation that it no longer be used as a therapeutic agent.”4 However, in more recent research, no serious side effects were reported when boric acid was used as a treatment for vaginitis.

At the time of writing, there were no well-known drug interactions with boric acid.

	
	Boron Facts 

	Atomic Number 
	5 

	Symbol 
	B 

	Atomic Weight 
	10.81 

	Discovery 
	1808, Davy; Gay-Lussac & Thenard. 

	Electron Configuration 
	[He]2s22p1 

	Word Origin 
	Arabic Buraq; Persian Burah. 

	Isotopes 
	Natural boron is 19.78% boron-10 and 80.22% boron-11. 

	Properties 
	The melting point of boron is 2079°C, its boiling/sublimation point is at 2550°C, the specific gravity of crystalline boron is 2.34, the specific gravity of the amorphous form is 2.37, and its valence is 3. Boron has interesting optical properties. The boron mineral ulexite exhibits natural fiberoptic properties. Elemental boron transmits portions of infrared light. At room temperature, it is a poor electrical conductor, but it is a good conductor at high temperatures. Boron is capable of forming stable covalently bonded molecular networks. Boron filaments have high strength, yet are lightweight. The energy band gap of elemental boron is 1.50 to 1.56 eV, which is higher than that of silicon or germanium. Although elemental boron is not considered to be a poison, assimilation of boron compounds has a cumulative toxic effect. 

	Uses 
	Boron compounds are being evaluated for treating arthritis. Boron compounds are used to produce borosilicate glass. Boron nitride is extremely hard, behaves as an electrical insulator, yet conducts heat, and has lubricating properties similar to graphite. Amorphous boron provides a green color in pyrotechnic devices. Boron compounds, such as borax and boric acid, have many uses. Boron-10 is used as a control for nuclear reactors, to detect neutrons, and as a shield for nuclear radiation. 

	Sources 
	Boron is not found free in nature, although boron compounds have been known for thousands of years. Boron occurs as borates in borax and colemanite and as orthoboric acid in certain volcanic spring waters. The primary source of boron is the mineral rasorite, also called kernite, which is found in Californa's Mojave Desert. Borax deposits are also found in Turkey. High-purity crystalline boron may be obtained by vapor phase reduction of boron trichloride or boron tribromide with hydrogen on electrically heated filaments. Boron trioxide may be heated with magnesium powder to obtain impure or amorphous boron, which is a brownish-black powder. Boron is available commercially at purities of 99.9999%. 


	Boron 

 


	5
B
10.811(7)


The essentials

	· Name: boron 

· Symbol: B 

· Atomic number: 5 

· Atomic weight: 10.811 (7) g m r 

· CAS Registry ID: 7440-42-8 
	· Group number: 13 

· Group name: (none) 

· Period number: 2 

· Block: p-block 


Description 

  


Here is a brief description of boron.

· Standard state: solid at 298 K 

· Colour: black 

· Classification: Semi-metallic 

· Availability: 
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Image adapted with permission from Prof James Marshall's (U. North Texas, USA) Walking Tour of the elements CD.

Boron is a Group 13 element. Boron has properties which are borderline between metals and non-metals. It is a semiconductor rather than a metallic conductor. Chemically it is closer to silicon than to aluminium, gallium, indium, and thallium.

Crystalline boron is inert chemically and is resistant to attack by boiling HF or HCl. When finely divided it is attacked slowly by hot concentrated nitric acid.
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Nearing Zero
[image: image15]


cartoon included by kind permission of Nick Kim. 

Isolation

Here is a brief summary of the isolation of boron. 

It is not normally necessary to make boron in the laboratory and it would normally be purchased as it is available commercially. The most common sources of boron are tourmaline, borax [Na2B4O5(OH)4.8H2O], and kernite [Na2B4O5(OH)4.2H2O]. It is difficult to obtain pure. It can be made through the magnesium reduction of the oxide, B2O3. The oxide is made by melting boric acid, B(OH)3, which in turn is obtained from borax.

B2O3 + 3Mg [image: image17.png]


2B + 3MgO

Samm amounts of high purity boron are available through the thermal decomposition of compounds such as BBr3 with hydrogen gas using a heated tantalum wire. Results are better with hot wires at tmeperatures over 1000°C.

Boric acid, H3BO3. This white solid, also called boracic, or orthoboric, acid, is obtained by treating a concentrated solution of borax with sulfuric or hydrochloric acid. Boric acid is commonly used as a mild antiseptic for burns and surface wounds and is a major ingredient in eye lotions. Among its other important applications are its use as a fire-retardant in fabrics, in solutions for electroplating nickel or for tanning leather, and as a major constituent in catalysts for numerous organic chemical reactions. Like Silicon, Boron forms large molecules in which oxygen atoms occupy alternate positions. 
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The repeating structure of Boric Acid
Insects die by ingesting boric acid and borate salts. Borate salts are abrasive to the insect's exo-skeleton. It is mostly used as a bait mixed with minced liver to treat Pharoahs Ants, although these days juvenile hormone growth regulators tend to be the norm.
LD50/LC50:
Boric acid is very low in toxicity when ingested. The acute oral LD50 in mice is 3450 mg/kg and for rats ranges from 2669 - 5140 mg/kg. The LC50 values for mice for inhaled boron compounds range from 0.89 - 21.1 mg/L indicating very low to low inhalation toxicity. The proposed potential lethal boric acid doses are 3-6 g for infants and 15-20 g for adults.
Boric Acid Powder

All Natural Insecticide

Boric acid is one of the oldest inorganic compounds known to mankind in treating pests. Mined from the Mojave Desert in California it is nature's proven long-term treatment in eliminating Cockroaches, Palmettobugs, Waterbugs, Ants, Silverfish, Carpenter Ants, and Termites. 

Properties and Advantages
Boric Acid is the "secret ingredient" in so many commercial treatments for insect control. 
This simple inexpensive, household chemical is deadly to all insects. It has been shown to attack their nervous systems, as well as being a drying agent to their bodies. Boric acid is a wonderful tool for controlling cockroaches in homes, restaurants and other buildings. It is effective in extremely small amounts and retains its potency almost indefinitely provided the deposit remains dry. Unlike many insecticides, boric acid has no repellency to insects and, consequently, roaches return to treated areas repeatedly until they die. Boric acid (100%) powder is odorless and nonstaining. Boric acid is deadly to cockroaches, but is low in toxicity to people, pets and other nontarget animals. It is also odorless and contains no volatile solvents. 
Simply apply directly on carpets where pets frequently traffic or sleep at the rate of 1.5 pounds per 150 square feet. Work powder deep into fibers and mat. Any powder visible after application must be brushed into carpet fibers or vacuumed. Allow powder to remain for a period of three weeks to achieve maximum flea control in carpets. 
Sprinkle around baseboards, under and behind refrigerator, stove, sink, dishwasher, washing machine and dryer. Also, sprinkle into openings around drain pipes and electrical conduits, and in cracks and crevices along baseboards and corners of cabinets, cupboards and closets. Insects walk through the dust, ingest it, and die within hours. 

Cockroaches:
People have been fighting cockroaches with boric acid for nearly a century Cockroaches succumb to boric acid when they crawl over treated areas. The tiny particles of powder adhere to the cockroaches' body, and the material is ingested as the roach preens the powder from its legs and antennae. Some boric acid is also absorbed through the greasy outer covering of the insect's body. All species of cockroaches are susceptible to boric acid provided the powder is applied into areas where the roaches are living. 

Using Boric Acid Like a Pro 
The key to success with boric acid is proper application. Plastic, squeeze-type bottles with narrow applicator tips are the easiest to use. (These containers are similar in appearance to the squeezable mustard and ketchup bottles found in restaurants). For best results, the powder should be applied in a very thin layer barely visible to the naked eye. Piles or heavy accumulations will be avoided by foraging cockroaches much as we would avoid walking through a snow drift. To apply a fine layer, shake the container and puff a small quantity of the powder into the target area. Use a container which is no more than two-thirds full, an airspace is created at the top which allows the dust to be puffed more easily (A few pennies or pebbles placed inside the container helps prevent the powder from caking). The trick is to give the container a shake, then puff a very light dusting of the powder into the area you wish to treat. 
Avoid applying a heavy layer, and never apply the material with a spoon. 
Where the powder is applied is just as important as how it's applied. Cockroaches prefer to live in cracks, crevices and secluded areas close to food, moisture and warmth. Kitchens and bathrooms are the most common areas to find cockroaches, although any area of a home may become infested if the infestation is severe, or if species other than the German cockroach are involved. Key areas for treatment include under/behind the refrigerator, stove and dishwasher, into the opening where plumbing pipes enter walls (such as under sinks and behind the commode, shower and washing machine), and into cracks along edges and corners inside cabinets and pantries. Oftentimes, there is a void (hollow space) under kitchen and bathroom cabinets which becomes a hiding place for cockroaches. This area can be accessed and treated by injecting powder through any existing gap at the top of the kickplate, or if none is present, by drilling a few small holes. 

Ants :
This homemade treatment has worked very well on both carpenter ants and pharaoh ants. 
Ingredients: 
1 Tablespoon of Boric Acid, 1 tsp of Sugar, 4 oz water, Cotton Balls. 
Mix Boric Acid and Sugar in a bowl. This can be poured over a cotton wad in a small dish or bottle cap. Keep this from drying out for continued effectiveness. Place Cotton balls in path of Ants. 

NEVER apply boric acid onto countertops or other exposed surfaces, especially those used to prepare food. Any visible residues should be wiped off with a damp cloth. 
Used correctly, Boric Acid will produce results comparable to a professional exterminator. 

