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Stanley E. Manahan is a Professor of Chemistry at the 
University of· Missouri - Columbia, where he has been on the 
faculty since 1965. He received his A.B. in chemistry from Emporia 
State University in 1960 and his Ph.D. in analytical chemistry from 
the University of Kansas in 1965. Since 1968 his primary research 
and professional activities have been in environmental chemistry 
and have included development of methods for the chemical analysis 
of pollutant species, environmental aspects of coal conversion 
processes, development of coal products useful for pollutant 
control, hazardous waste treatment, and toxicological chemistry. He 
teaches courses on environmental chemistry, hazardous wastes, and 
toxicological chemistry and has lectured on these topics throughout 
the United States as an American Chemical Society Local Section 
tour speaker. 

Professor Manahan has written books on environmental 
chemistry. applied chemistry and quantitative chemical analysis. He 
has been the author or co-author of approximately 70 research 
articles. 



, such as the well known 

are known. These com
ler in Chapter 6. 

and Inorganic 

vapor state, Hg(g ), is 
y route to the extent of 
re absorbed through the 
rJ. 
:idized to mercury(ll) in 
111 of elemental mercury 
ches the brain prior to 
: the lipid solubility of 
ddized in the brain and 
1 to accumulate in the 

·etion 

affinity for sulfhydryl 
, and serum albumin. 
s in active sites of many 
ch enzymes are affected 

following inhalation of· 
~ical. Among the most 
of the hands) and emo
:omnia, depression, and 
result of damage to the 
the transfer of metab
brain. Brain metabolic 
' of mercury. 
Hg2+. Chronic expos-
~s protefnuria. In cases 
' is the organ with the 

hrough the urine and 

..i.z.,,_ 

t:.xtended t'age 
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feces. The .mechanisms by which excretion occurs are not well understood. 

Minimata Bay 

The most notorious incident of widespread mercury poisoning in modem times occurred in the Minimata Bay region of 1 apan during the period 1953-1960. Mercury waste from a chemical plant draining into the bay contaminated seafood consumed regularly by people in the area. Overall, Ill cases of poisoning with 43 deaths and 19 congenital birth defects were documented. The seafood was found to contain 5-20 pans per million of mercury. 

Lead (Pb) ranks fifth behind iron, copper, aluminum, and zinc in industrial production of metals.8 About half of the lead used in the United States goes for the manufacture of lead storage batteries. Other uses include solders, bearings, .cable covers, ammunition, plumbing, pigments, and caulking. 
Metals commonly alloyed with lead are antimony (in storage batteries), calcium and tin (in maintenance-free storage batteries), silver (for solder and anodes). strontium and tin (as anodes in electrowinning processes), tellurium (pipe and sheet in chemical installations and nuclear shielding), tin (solders), and antimony and tin (sleeve bearings, printing, high-detail castings). 

The electron configuration of lead is {Xe}4f145dl06s26p2 and it has four valence electrons. Lead is one of a small group of upblock" metals that are representative elements with partially filled p orbitals. Inorganic lead exists in chemical compounds in both the +2 and +4 oxidation states. Lead(II) compounds are predominantly ionic (e.g., Pb2+S042-), whereas lead(IV) compounds tend to be covalent (e.g., tetraethyllead, Pb(CzHs)4). Some lead(IV) compounds, such as Pb02, are strong oxidants. Lead forms several basic lead salts, such as Pb(OH)2·2PbC03, which was once the most widely used white paint pigment and the source of considerable chronic lead poisoning to the children who ate peeling white paint. Many compounds of lead in the +2 oxidation state (lead(II)) and a few in the +4 oxidation state 
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effective against syphilis and they are still used to treat amebic dysentery. Arsobal, or Mel B, an organoarsenical, is the most effective drug for the treatment of the neurological stage of African trypanosomiasis for which the infectious agents are Trypanosoma gambiense or T. rhodesiense. 

Exposure and Absorption of Arsenic 
Arsenic can be absorbed through both the gastrointestinal and pulmonary routes. Although the major concern with arsenic is its effect as a systemic poison, arsenic trichloride (AsCl3) and the organic arsenic compound, Lewisite (used as a poison gas in World Wax I) can penetrate skin; both of these compounds are very damaging at the point of exposure and are strong vesicants (causes of bliste.rs).ll The common arsenic compound As203 is absorbed through the lungs and intestines. The degree of coarseness of the solid is a major factor in how well it is absorbed. Coarse particles of this compound tend to pass through the gastrointestinal tract and to be eliminated with the feces. 

· Arsenic occurs in the +3 and +5 oxidation states, and inorganic compounds in the +3 oxidation state are generally more toxic. The conversion to arsenic(V) is normally favored in the environment, which somewhat reduces the overall hazard of this element. Arsenic is a natural constituent of most soils. It iR found in a number of foods, panicuJarly shellfish. The average adult ingests somewhat less than I milligram of arsenic per day through natural sources. 

Metabolism, Transport, and Toxic Effects of Arsenic 
Biochemically, arsenic acts to coagulate proteins, forms complexes with coenzymes, and inhibits the production of ATP. Like cadmium and mercury. arsenic is a sulfur-seeking element. Arsenic has some chemical similarities to phospborus,12 and it substitutes for phosphorus in some biochemical processes, with adverse metabolic effects. Figure 5.7 summarizes one such effect. The top reaction in the figure illustrates the enzyme-catalyzed synthesis of 1,3-diphosphoglycerate from glyceraldehyde 3-phosphate. The product undergoes additional reactions to produce adenosine triphosphate (ATP), 
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LAST CHANCE TO TRAVEL IN 1998/99@ THE 1998 CLOSEOUT RATE! 

ONLY 47 PACKAGES AVAILABLE AT THIS PRICE I {9/24/98) 

**LIMIT TWO PER PERSON!** YOU MUST ASK FOR PACKAGE #54S 

From: Sharon Greene, Corporate n'holesale Division 

To: All Clients &Staff/ Corp. &Assoc. Meeting Planners I Agents 

Our wholesale travel department has released all remaining Grand Bahama Cruise & 

Island Vacations. These vacations have already been budgeted for, and prices have 

been reduced. These vacations are good for travel anytime in the next twelve months! 

At this time we are offering, on a first come -first !!'ertJe basis, the following: 

A 5 Day I 4 Night Grand Bahama Cruise & Island Vacation package, including 1 night in Ft 

Lauderdale, Florida (before the cruise), a round trip cruise (meals on the ship included) to 

Freeport, Grand Bahama Island, and 3 nights accommodations on Grand Bahama Island at 

your choice of six island hotels. This offer is available only during this corporate closeout at 

the closeout rate of$249 (U.S.) per person, plus port & ser,ice. 

(dble occupancy required, 45 day advaoce, no blackouts) Travel anytime in the next twelve months. 

A toll free bot-line has been established for your immediate response. 

Call (800)284-9474, Mon-Fri, lOam to 7pm EST. Limited space is available. 

**We also have a limited number of Promotional3 Day /2 Night Orlando, Florida 

Vacations. These will be included, wWle they last, to all participants in the Bahama 

Vacation closeout! 

These rates are available ON THESE 47 PACKAGES ONLY! Please feel free to 

distribute this to any of your employees I clients that you wish to, and we will extend 

the same corporate closeout rate to them during this closeout. Call nowl These won't 

last long! Lines are busy ... please be patient! 

Tnanksforyourhe~, 

(800)284-9474 
Sharon Greene 

General Information: 
TEl iil a fully liceniled &. bonded wholeoaler and tour operator. TEI i~ proud to be in our eighth year of t~erving the 

corporate community ac:ot~t~ the U.S. and Canada. TEl it~ an Affiliated Agency of CUA (Crui~ Line:s 

International Ailt~ociatlon) #00-418611. If you have received thlil information in error and would not like to 

continue to receive valuable TEI information., pleat~e call our toll-free number and we will promptly make the 

carection. 

Travel Express International, 5430 Jimmy Carter Blvd, ste 237, Norcross GA, 30093 

· www.bahamacrulse.com 


