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T

his brief article is written to expand on the information in the note by Terry Hicks in the May Magic Valley Gem News regarding the fact that some minerals require care when cutting, polishing or otherwise handling them. 

To begin with, minerals are naturally-formed chemical compounds, and there are about 3,500 of them known today. They can range from very simple ones like diamond, which is crystalline carbon, to what are often referred to as kitchen sink minerals like ampangabeite, which has the formula (Y,Er,U,Ca,Th)2(Cb,Ta,Fe,Ti)7O18?]. This is called a kitchen sink mineral because it has everything in it but the kitchen sink. As most of you know, we sold minerals at the gem and mineral show for a number of years, but there are some minerals we would never sell to the general public. These are minerals that are outright dangerous poisons like arsenolite, As2O3, and the radioactive minerals, many of which are truly beautiful, but many folks are very fearful of anything radioactive (although they never hesitate to buy a smoke detector with radio-isotopes for their house or a thorium-impregnated mantle for their gasoline camping lantern.) 

Whether or not a mineral should be considered a health hazard depends on how much you plan to handle it and whether the minerals are accessible to little kids. Just about everyone is aware that lead-based paints are poisonous. These paints use ground up lead carbonates as the pigment. Lead carbonate is the mineral cerussite. This means that when out collecting minerals on the dump of an old lead mine you need to be aware that if the dump is somewhat rusty red, you can expect the powdery reddish dust to contain such lead oxide minerals as cerussite, plumbojarosite, and anglesite in considerable quantity. You should avoid breathing the dust you stir up and thoroughly wash your hands before eating lunch.  In particular, when collecting minerals on the dump of a lead mine, you should never eat pickles at the same time because the vinegar in the pickles reacts with the lead minerals to make lead acetate, which is both poisonous and readily absorbed in the stomach. Toxicity occurs if you absorb over 1/120 grain of lead per day for several days, which means controlling the exposure of workers in oxide lead mines is a near impossible task. The lethal dose for lead is 7 ½  grains which is not very much cerussite. 

The arsenic minerals most commonly found are the sulfides and sulfo-salts like arsenopyrite, realgar, orpiment, tennantite and enarite, and they are quite insoluble and considered safe to handle. The time one needs to be 

cautious is when the dumps of a mine with high arsenic values are oxidizing rapidly, even to the point of burning at times. This creates enough heat to form pretty white crystals of arsenolite on the surface and cooler parts of the dumps. Arsenolite, which is arsenic trioxide, is a deadly poison. The fatal dose is 120 milligrams. The brightly colored arsenates like erythrite, cobalt arsenate, and scorodite, iron arsenate, are pretty much insoluble and safe to handle as specimens. 

The antimony sulfide, stibnite, is safe to handle and, when common cleanliness is observed, the antimony of 

oxides such as cevantite, stibiconite, and valentinite are also safe to handle as well but, if collecting these minerals underground one should avoid inhaling the dust stirred up when chiseling these minerals out of a vein or the walls of a stope. The fatal dose of ingested antimony oxides is around 100 to 200 milligrams. As always, collecting areas for antimony minerals are not good places for little kids, but the samples cleaned up and on the shelf on display are considered harmless. 

The mercury sulfide minerals, like cinnabar and metacinnabar are quite insoluble and are safe to handle, 

including cutting and polishing if kept cold and wet while being worked. The gemstone myrickite is actually opal, colored by traces of cinnabar. This material can make some really pretty cabochons, and the original myrickite from Myrick Springs in California was sold as a gemstone by Tiffany many years ago. This locality is now inside a military weapons range and is inaccessible to the public. 

The weathering products of cinnabar include oxychlorides like eglestonite and terlinguaite and the simple chloride calomel. When collecting and handling the mercury halide minerals, especially those found on dumps or in shallow mine workings, care should be taken to avoid inhaling much dust, and you should scrub your hands thoroughly before eating. Native mercury is often present as gobs and blobs in mercury deposits and is often found filling vugs when cracking open vein samples at a mercury mine dump. The stuff makes pretty samples, but one should remember that while metallic mercury is harmless, even if you swallow it, the vapor is a serious poison. Native mercury samples should be kept in sealed bottles and not just set out loose on the shelf, especially if near a light bulb that will cause the sample to be heated and outgas rapidly. 

The multitude of borate minerals present a poisoning hazard only if ingested in large amounts. Most of us are familiar with Boraxo, which is simply ground up borax, and you never see a skull and crossbones on the package. Borax is poisonous, but the lethal amount for an adult is somewhere between 5 and 15 grams.  

Little kids should not be allowed to play with borate minerals, but for an adult the collecting of borax or kernite, both of which are somewhat soluble, presents no hazard. Colemanite and ulexite, the latter called TV rock as it is an image projector when polished, are quite insoluble and hence harmless to handle, cut and polish. Howlite is a silico-borate often used to cut and polish for beautiful cabochons that people etch designs onto. It is very insoluble and also harmless to handle. 

The silicates are all pretty much insoluble and hence safe to collect, cut, polish, throw at the neighbor's dog or what have you. Beryllium is a poisonous metal, but emerald, which is the mineral beryl, a beryllium silicate, is insoluble and quite safe to cut and polish or to wear as a gemstone. Bertrandite, another beryllium silicate, is also quite insoluble. As a piece of history, old time fluorescent light globes were incredibly dangerous if broken, because they used a beryllium-based phosphor that would cause cuts that would never heal. The most dangerous silicate in our mineral collection is uranophane, not because of its silica content but, because it has enough radium in it to be viciously radioactive. We do not keep it in the house. 

Quartz and the quartz family of minerals can yield quartz dust when grinding or cutting dry, which after long-time exposure can cause permanent lung damage in the form of silicosis. To avoid inhalation one should wear a good dust mask AND avoid inhaling silica dust from your clothes and hair after you take your mask off AND avoid inhaling dust stirred up when you are cleaning up the equipment. 

Terry Hicks mentioned asbestos, but collectors should know that there are many different asbestiform minerals, some more hazardous to your lungs than others. Tiger eye, which is crocidolite (actually riebeckite), a blue amphibole asbestos replaced by quartz, just has the usual concern over creating fine silica dust when cutting and grinding and polishing. This situation changes slightly when the tiger eye has blue patches that are patches of crocidolite that were not fully replaced by silica. Handling it is pretty much harmless as the crocidolite fibers stick together well, but if you plan to work with large amounts, you should use respiratory protection. 

Chrysotile, the long fiber asbestos form of serpentine, is essentially harmless, though people tend to get hysterical about the stuff. The most dangerous of the asbestiform minerals is amosite, but again, unless you are grinding up the stuff in large lots, the hazard is negligible when just handling a few samples. Interestingly, amosite was used for the filters in one brand of cigarettes for a while. Not very smart. 

The minerals you need to be cautious with are those that are soluble in water or that react with common food chemicals like vinegar. Many soluble minerals are actually harmless in modest quantities, but their dusts taste terrible. This is especially true of the alums and the iron sulfates. When collecting minerals like melanterite and halotrichite​​ or goslarite (a zinc sulfate that forms beautiful, long, hairlike crystals in old zinc mine workings), if you do not wear a dust mask you will be spitting for some time what tastes like the old fashioned ink used in school back in the days of straight pens. 

Brightly colored minerals, like the copper carbonates malachite and azurite are no more hazardous than the copper pipes in your house, but if your kids have a pet sheep, remember that sheep are incredibly sensitive to copper poisoning. Never let sheep get around copper minerals, or copper pipes for that matter. In like manner, one should never put minerals like pyrite, chalcopyrite or marcasite into a fish tank as they will rapidly decompose and kill the fish. When using specimens to build a colorful fireplace or barbecue, avoid the sulfides as they can fume badly, as well as stink remarkably when they get hot. Obviously one never uses cinnabar in a decorative fireplace, as with even modest heating cinnabar gives off mercury vapor, which is poisonous. Incidentally, this is why when cutting and polishing cinnabar samples, they are always kept wet and cool. A harmless mineral that stinks terribly when being cut is sphalerite. As long as you have good ventilation, just 

ignore the sulfur smell and grind away. 

As a point of caution, if you use ethylene glycol as a coolant in a trim saw, inhaling the fine mist that is created by the cutting process will make you very ill in a very short time. Choose your saw coolants with great care if you are working with an open blade and hand-held samples. 

THE BOTTOM LINE IS THAT THE DOSE MAKES THE POISON. No matter what the mineral is, if you keep the dose down by practicing good hygiene, avoid inhaling dusts and vapors, do not handle food or cigarettes without really good hand washing, and do not foolishly lick a sample you cannot identify, you can safely collect just about anything. We have a nice arsenolite sample from Manhatten, Nevada, in our collection. We do not handle it and never let anyone else handle it. That is just good common sense. We have a nice sample of villiaumite, sodium fluoride, in our collection, but we would never try to lick it. To do so creates hydrofluoric acid, which is hard on one's tongue. We never lick a mineral, we NEVER let little kids play on mine dumps or in mine workings where there are apt to be soluble minerals of the heavy metals, and we keep our collection of radioactive minerals in a separate well-ventilated building.
