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1. WATER

The pH scale explained

The term pH is short for ‘potential’ Hydrogen [δυναμικό υδρογόνου] and reflects the balance between positively charged hydrogen ions (H+) and negatively charged hydroxyl ions (OH-) in the water. The more hydrogen ions [are] present, the more acidic the water. The more hydroxyl ions there are, the more alkaline it becomes. When there is an equal balance, the water is said to be neutral (pH 7.0). The scale is logarithmic; pH 9.0 is 10 times more alkaline than pH 8.0.

Water hardness

Hardness is due to dissolved salts, usually of calcium and magnesium, and can be either temporary or permanent. Temporary hardness can be removed by boiling but permanent hardness can be removed only by distillation [απόσταξη] or by using ion exchange methods [μέθοδοι ανταλλαγής ιόντων]. A simpler way of reducing both forms of hardness is by dilution [διάλυση, αραίωση]; the addition of pure water (no hardness) or of a less hard water will produce an overall softening of the water. (Partial water changes will not soften water if the replacement water is the same hardness as the water used). ….

As a rough guide to the scale of hardness, 0˚-3˚ is very soft, 4˚-7˚ soft, 7˚ to 12˚ hard, and 13˚ upwards very hard.

The nitrogen cycle

Fish excrete a toxic gas called ammonia, which is highly toxic to fish and which, if it is allowed to build up (in an aquarium), will cause disease and death.

The natural processes of the nitrogen cycle convert the dangerous ammonia formed by the decomposition of fish wastes and uneaten food into less toxic products, such as nitrates, which are used as a plant food.

Nitrifying bacteria [νιτροποιητικά βακτήρια] (such as Nitrosomonas sp.) combine the ammonia with oxygen in the water to form slightly less toxic nitrites. Further bacteria (such as Nitrobacter sp.) continue the cycle; with the addition of further oxygen, nitrites are converted into even less harmful nitrates. A plentiful supply of oxygen in the water is essential if the helpful bacteria are to survive and multiply. Adequate aeration should be provided.
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2. THE MARINE FISH

A few years ago, almost the only places you could visit to see marine fishes were public aquariums; people fortunate enough to keep marine fishes successfully in their own homes were very few and far between.


In recent times, thanks to television, the colourful fishes from the coral reefs of the world have almost literally swum into our homes to beguile us with their beauty. This continual exposure to the delights of tropical underwater life resulted in an upsurge of interest in keeping marine fishes in the home aquarium. Initially the fishes were almost prohibitively expensive due to the high freight charges coupled with the fairly low proportion of fishes that arrived safe and well. It was not surprising that the lifespan expectancy of the majority of aquarium-kept marine fishes was reckoned in months rather than years. Such was the price that had to be paid by the early pioneers in their quest for practical experience.


However, all that changed considerably with the introduction of jet air transport and expanded polystyrene. The former cut the traumatic journey times quite drastically; the latter reduced the equally damaging temperature losses to a minimum; and both helped enormously in ensuring that a much higher proportion of fishes arrived at their destination in a good state of health. The main reason for fish losses in transit today is the delay that occurs when fish and paperwork arrivals do not coincide.


Healthier fishes from the outset, together with the knowledge gained from experience and the increase in quality of foods and equipment necessary to maintain marine fishes, mean that the marine fishkeeper today is in a far better position to get off to a confident start in what is often seen as the ultimate in fishkeeping.

The marine fish

If you disregard for a moment any comparison between the colours of freshwater and saltwater fishes, you will need to appreciate that there are other less apparent differences between the two types.


The main difference that the marine fish has to cope with is being surrounded by salt water rather than fresh water. If we accept that both types of fish have body fluids of the same strength or concentration, it will make understanding the problem simpler. The freshwater fish is surrounded by a weaker strength fluid (fresh water), but the marine fish is surrounded by a stronger fluid (sea water). Due to osmosis, there is a natural tendency for water to move from a weak solution towards a stronger one when separated by a semi-permeable membrane, in this case the fish’s skin and gills.


Applying this to the two fishes in turn, you can see that the freshwater fish is always absorbing water through its skin, but the marine fish is always losing it. In aquarium terms, the freshwater fish needs to excrete large quantities of water (mostly as urine) to prevent itself from being ‘drowned’, whereas a marine fish has to drink a lot of water to replenish continuous losses through the skin, excreting very little water but much salt and minerals.


The majority of tropical freshwater fishes’ habitats are subject to fluctuating conditions throughout the year, especially when monsoon rains occur. Through evolution, the freshwater fish has developed the means of coping with these environmental changes, and some can actually make the transition from fresh to salt water and back again quite successfully.


The saltwater fishes come from a much more stable environment (97% of the water covering the earth is salty), and have therefore had no need to adapt themselves to changes in their environment. ….  


Another factor to be considered is that some marine fishes have a symbiotic relationship with other fishes or invertebrates. Two examples of this are the Cleanerfishes, which service other fishes by removing parasites from their skin and gills, and the sea anemones, which provide a home for the Anemonefishes.

FRESHWATER FISH



MARINE FISH
A freshwater fish constantly absorbs water into its body by the natural process of osmosis. 
A marine fish loses water by the same process and must drink heavily to compensate.
3.  THE PATH OF A RIVER
3a.  A MOUNTAIN STREAM (pp.40-41)
 Where the mighty river systems begin, small trickles of water combine to form streams. The soil is thin and the streams easily carve channels down to the bedrock. The water here is clean, crisp and undiluted by organic matter.
In times of rain, the larger permanent mountain streams become raging rivers, falling down the steep landscape. When the rains finish and summer arrives the water disappears, leaving a stream that looks quite lost in the center of a dried riverbed. At this time, larger fish are found further downstream or in pools and lakes connected to the streams.

Adapt and survive

The fish in these mountain streams and rivers have to be adapted to both slow-moving water and raging, powerful flows, depending on the time of year. Most fish are small, with streamlined bodies, such as the White Cloud Mountain minnow [γωβιός, ψαράκι] (Tanichthys albonubes), named after the White Cloud Mountain in southern China where it is found. Temperatures underwater are often fluctuating, with rainfall at lower temperatures than the normal river waters. Many fish from tropical mountain streams are temperate and may not need heating in an indoor aquarium. Fish such as the Chinese hillstream loach [κυπρίνος] (Pseudogastromyzon cheni) are well adapted to flowing water. Their dynamic body shape allows them to cling to rocks and feed off the algae that grows plentifully in these areas.

A tough life for plants

Predators are not often larger fish, but more likely to be birds and mountain animals that readily fish for a meal. Luckily there are usually plenty of hiding places amongst rocks and roots. However, plant cover is not so readily available, as conditions in the mountains are unfavourable for growth. The water is often hard and alkaline due to the low levels of organic matter and from minerals picked up as it flows over bedrock. With the streams fluctuating in size annually, plants do not have time to establish themselves and the fast-flowing water and high oxygen levels just make life harder for any aquatic foliage.


Algae and mosses are the dominant foliage in these areas. They will cover most rocks and thrive in small pools and marshes alongside the main stream. This life provides food for most fish, not just through the plant matter, but through the tiny animals and infusoria that live amongst the vegetation. Other food comes in the form of small creatures such as insect larvae, amphipods and other filter feeders (ταϊστρες). The most basic of food chains is found in these mountain stream habitats.

3b.  A CENTRAL AMERICAN STREAM (pp.48-49)
The clear lowland streams of Central America are home to many livebearers that spend their time hunting small insects and mosquito larvae. In some areas there is lush but patchy vegetation…In many areas, dense vegetation provides food in the form of fruit and seeds and aquatic animals that feed on fallen and rotting vegetation.

Conditions in the lowland streams are not always ideal for aquatic plants and vegetation is often sparse. However, in calmer areas of the stream, dense groups of plants can be found along the banks and in shallow areas. Each stream throughout this relatively small area is unique. The landscape has created a wide array of natural water bodies in the form of numerous swamps, streams, lagoons and rivers. Depending on the location, streams can be clear and fast-flowing over rocks and pebbles or idle creeks gently flowing over a substrate of sand, mud and leaf debris.
· livebearer: a small, chiefly freshwater American toothcarp [= a small, endemic species of fish] that has internal fertilization [γονιμοποίηση] and gives birth to live young. Many livebearers, including the guppy [small tropical minnow often kept in aquariums], swordtail, mollies, platies, and gambusias, are popular in aquaria.
· minnow: a small freshwater Eurasian fish of the carp family, which typically forms large shoals
Not quite the Amazon
Whereas the Amazonian streams and backwaters are acidic and soft – an ideal environment for vegetation – the Central American streams are the exact opposite: alkaline and hard. These conditions are caused by the soil and rock, which are full of calcareous material. Many areas lie on a base of limestone rock, which raises hardness up to as much as 50˚dGH and the pH level very rarely drops below 7.

Backwater   -   plural noun: backwaters 
1. a part of a river not reached by the current, where the water is stagnant (στάσιμο).

e.g.: "The eels inhabit (κατοικώ) backwaters."

2. an isolated or peaceful place.

e.g.: "Nothing spoils the tranquillity (ηρεμία) of this quiet backwater."

3. place or situation in which no development or progress is taking place.

e.g.: "The country remained an economic backwater."
[Source: https://www.google.com/search?client=firefox-b-d&q=backwaters+meaning]
dGH = degrees of general hardness is a unit of water hardness, specifically, general hardness. General hardness is a measure of the concentration of divalent [/daI’valent/ δισθενή] metal ions such as calcium (Ca2+) [= ασβέστιο] and magnesium (Mg2+) per volume (όγκος) of water. …. 
valence: (chemistry - χημεία) σθένος
chemical affinity: (chemistry) χημική συγγένεια

[Source: Wikipedia]  ---  [See also: Appendix: pp. 15-18]
3c.  A BRACKISH ESTUARY (pp.120-122)

Eventually, every river will reach its final destination – the sea. Salty ocean water mixes with the fresh water of the river and this saline habitat supports many unusual species of fish, all perfectly adapted to otherwise hostile conditions.


Where the river reaches the sea, it drops silt and sediment, creating sand banks that rise above the water surface and spread over a wide area.

There are several kinds of brackish water habitats and some are vast. The fresh water from large rivers entering the sea can dilute the surrounding area over great distances. In other situations, salt water from the sea floods or percolates into freshwater lakes or lagoons.

Chalk and cheese

The mixing of fresh and salt water is a gradual process that creates a whole range of varying salinities. Salt water is much denser than fresh water, so the most saline conditions are always found towards the bottom of the river. For the same reason, the top layer of water will stay fresh further towards the sea. This layering allows many bottom-dwelling marine fish and invertebrates to move up into the river, while the surface-dwellers are held back. In larger rivers, this mixing process will continue for hundreds of kilometers upstream, as well as out into the sea.
Seasonal variations

The brackish area of a river is very loosely defined and will vary daily, seasonally and with changing climatic conditions. Daily variations occur with the rise and fall of the tides. A rising tide will push salt water upstream; when the tide drops, fresh water will come further downstream. Some fish and animals move with this daily variation, sticking to water of the same salinity, while others adjust to the changes.


Seasonal shifts in salinity occur as a result of the amount of water flowing into the sea. When the river is at its highest, full with floodwater from the rainy season, the brackish area is pushed towards the sea. In the dry season, the sea water travels upstream. In rivers such as the Amazon, this seasonal shift can move brackish areas up and downstream by over 200 kilometres (125 miles).

The muck of life

By the time a river reaches the sea, it is carrying a high organic load. Fertile sediment, rich with organic matter, is deposited by the river and provides the ideal conditions for a thriving community of fish and animals. The rich sediment is broken down by numerous bacteria, fungi and microorganisms that are in turn eaten by shrimps and fish. Many mollusks, worms and crustaceans are also found in brackish waters, as well as other filter feeders, all providing an abundant source of food for the fish communities.

Fish – one, plants – nil

Many brackish fish can tolerate a wide range of conditions; some, such as the sailfin molly (Poecilia latipinna), are quite happy either in completely fresh or completely marine conditions. Unfortunately, plants are not so tolerant of changing conditions and very few aquatic plants grow in brackish conditions. This makes the underwater habitat in the wild quite barren and devoid of vegetation. The lack of plants, combined with constant water flow back and forth, explains why estuarine waters are often muddy, with poor visibility.  ….

3d.  A MANGROVE SWAMP (pp.128-129)
In the brackish areas of larger rivers lie the mangrove swamps. This habitat is unique. Many inhabitants of this biotope have unusual behaviours that are a constant source of fascination.

There are a number of species of mangrove tree, but these are only part of the vegetation that combines to form the mangrove swamps. Mangroves have developed various strategies to cope with the saline water conditions. Some species ‘filter out’ salt before it enters the roots, sometimes removing more than 90% of it. Others have leaves with special glands that excrete salt. Finally, some mangroves will concentrate and ‘collect’ salt in bark or old leaves that will drop off, taking the salt with them. To reduce water loss, the leaves of many plants are covered by fine hairs or a thick, waxy coating.

Root overload

The muddy substrate in which the mangrove roots itself is constantly moving and highly unstable. To keep themselves firmly upright and in place, the mangroves produce many roots. Not far beneath the ground, this muddy substrate becomes stagnant and low in oxygen. Because a low-oxygen environment is not ideal for roots, considerable root growth also takes place above the substrate and smaller roots branch off from the main roots to collect nutrients. The mass of roots thus created make a superb habitat for fish, providing both hiding places and feeding sites.

Providers of food

Mangrove swamps are highly productive habitats. Waste from the mangroves in the form of fruits, leaves and wood is broken down rapidly under the water, providing food for a number of aquatic inhabitants. Bacteria and fungi break down the waste, which can then be eaten by some fish. More waste and debris is taken up by crustaceans and mollusks, which may also become food for fish. Most inhabitants of mangrove areas depend directly or indirectly on the vegetation for their food sources.


The mass of roots from the mangroves also trap any debris that may have been carried downstream by the river systems. This trapped debris provides yet more nutrients that are processed by various organisms and help to sustain the vast mangrove ecosystem.

4.  LIVING IN WATER (pp.12-17)

Water conditions, chemistry and temperature vary hugely around the world and fish have evolved to occupy every kind of habitat. Appreciating the conditions that prevail in the wild is the first step to successful fishkeeping.


Diversity of fish habitats: The slow-moving, lower reaches of tropical rivers provide a wide variety of habitats, from dense margins to deep channels for migrating fish.

There are thousands of species of fish living in the marine, brackish and fresh waters of the world, in both tropical and temperate conditions. Each requires a given set of parameters to live and reproduce successfully. ….

What does ‘tropical’ mean?

The best way to start understanding your tropical fish is to determine what is meant by the term ‘tropical’. In the purest sense, it applies to the portion of the globe that lies between the tropics of Cancer and Capricorn, but things are never that simple. Nature is oblivious to any lines drawn on a map, preferring plants and animals to colonize areas suited to their own requirements for a fruitful life – and temperature may be only one aspect of their needs. Thus, in the tropical freshwater hobby, we have fish available from the tropical and subtropical regions.

The significance of altitude

Latitude is not the only thing that influences water temperature; altitude also plays a part. Fish found in a high mountain stream in, say, Peru, will be living at much lower temperatures than fish at a similar latitude in the mid to lower Amazon Basin. Even within streams, lakes and pools, there can be a diurnal (day-night) fluctuation in water temperature, or thermoclines (layers of water with a steep temperature gradient) that cause no ill-effects to the inhabitants.

Temperature

Being ectothermic (incorrectly described as ‘cold-blooded’), fish rely on the warmth of their surroundings to maintain their body temperature and to function at optimum levels. ….

Water chemistry

The chemistry of water also varies from place to place. In Africa, the most obvious examples are the Rift Lake cichlids that live in hard, alkaline waters, and the small West African dwarf cichlids, which prefer soft, acidic conditions. …. 


Fish found in fast-flowing streams or rapids require high oxygen levels to survive. Usually, these waters are also cool. Fish from swampy regions are at the other end of the range; their water is much warmer and has a lower oxygen content.

How fish adapt to water conditions

Water is much denser than air; you have only to wade through it to feel the extra effort required to walk just a short distance. Fish have come to terms with this, and their body shape, fin shapes and positions, and mouth types can be a valuable clue to their natural home. Hillstreams may be slow flowing in the dry seasons, but during the rains they become raging torrents that carry silt and rocks down to the main rivers. Fishes living in these conditions often have flattened bodies, and mouths or finnage that have been developed into some form of sucker to help anchor them firmly to a rock or log and prevent them being washed away in the torrent. Some catfish, loaches and balitorids are typical of fish found in such areas.


By contrast, the slow-moving waters of the lower reaches and backwaters of rivers are home to fish with laterally compressed bodies, such as discus, that would be swept away with the swirling water in fast-flowing streams.


Even seasonal pools can harbour fish, and the annual killifishes have exploited this niche. Males have developed extended, flamboyant finnage. In the wild, there are no water currents to sweep them away. 


Caves and sink holes also provide homes for fish. The best known of these is Astyanax fasciatus mexicanus, the blind cave fish, but there are more than 40 other species of cave fish, all of which have evolved to cope with this demanding lifestyle.

Reflecting the natural environment

Within any body of water there will be different environments. Some are defined by the substrate, which could be rocky, sandy or weedy; some by water flow, such as an open river channel or small, almost still, backwater; and some by depth – lakes, for example – or a combination of all these. Fish will colonize the areas most suited to their needs.
*****************

Appendix – Greek / English
Text in Greek
Η ιστορία της συγγένειας (affinity) και του σθένους (valence) και η εφαρμογή τους στη διδακτική της χημείας 

· Περίληψη
· Source: https://www.didaktorika.gr/eadd/handle/10442/40708
Η μελέτη αυτή εξετάζει διεξοδικά δύο έννοιες το σθένος (valence) και τη χημική συγγένεια (chemical affinity), που χρησιμοποιούνται ή χρησιμοποιήθηκαν στη χημεία και συνέβαλαν στην ονοματολογία των χημικών ενώσεων, στην κατανόηση (ή γνώση) των χημικών αντιδράσεων και στην ερμηνεία των χημικών δεσμών. Η ιστορία της συγγένειας είναι μακραίωνη και τα σπέρματά της βρίσκονται στις θεωρήσεις των φυσιοκρατών Ελλήνων φιλοσόφων, που διατύπωσαν την ατομική θεωρία (άτομο και κενό), τα τέσσερα ριζώματα, τις δύο αντίθετες δυνάμεις της φιλότητας και του νείκους του Εμπεδοκλή, του γένους ως αρχικής ουσίας και του είδους ως ουσίας που παράγεται, της αφής του Αριστοτέλη, της συμπάθειας κι αντιπάθειας του Δημόκριτου ή Βώλου, της μεταλλουργίας, της βαφής των μετάλλων, της χρυσοποιΐας, της συγγένειας, της ιεράς τέχνης (τέχνη του Ερμή του Τρισμέγιστου ή τέχνη των φιλοσόφων και ποιητών), της τέχνης γνωστής ως χυμευτική ή χημευτικής ή χημίας ή χυμείας, που γέννησαν την αλχυμία (Αλχημεία) των Αράβων και των Λατίνων της δυτικής Ευρώπης (Εσπερία). Από την αριστοτελική αφή ή συγγένεια των γενών (όπως είναι τα μέταλλα), ο Αλμπέρτος ο Μέγας δημιούργησε τον όρο affinititas (affinis=ad finis= προς το όριον), η οποία μεταφραζόταν ως συγγένεια από τους προεπαναστατικούς Έλληνες λογίους (Βλεμμίδης, Μετοχίτης, Θεόφιλος Κορυδαλέας, Θεοτόκης Νικηφόρος, Βαρδάλαχος). Στη συνέχεια παρακολουθούμε την πορεία της χυμείας τον 16ο και 17ο, όπου είχαμε την προφλογιστική περίοδο και τη θεμελίωση της πνευματικής χημείας (Robert Boyle). Η χημική συγγένεια αναδεικνύεται ως ελκτική δύναμη των αντιδρώντων σωματιδίων. Μετά ακολουθεί η φλογιστική περίοδος μέχρι την ίδρυση της σύγχρονης χημείας με το Lavoisier. Στην περίοδο αυτή σχηματίζονται οι πίνακες των χημικών συγγενειών διαφόρων ουσιών και της διαφοροποίησής της σε κατηγορίες. Τέλη 18ου κι αρχές 19ου αιώνα η χημική συγγένεια συνδέεται με το ηλεκτρικό φορτίο, γίνεται η εμφάνιση του χημικού ισοδυνάμου (equivalent), ως πρόδρομης έννοιας του σθένους (valence). Δημοσιεύονται τα ατομικά βάρη του στοιχείων και αρχές του 19ου αιώνα ιδρύεται ο κλάδος της Οργανικής χημείας (the foundation of Organic chemistry, vitalism theory, Type theories of Dumas, Laurent. Gerhards, Hofmann, Williamson, Kekule). Το 1868 όπου οι ατομικότητες (atomicities) ή μονάδες συγγένειας (affinity units) ή ποσοσθενές (quantivalence of Hofmann) μετατράπηκε σε σθένος (valence) από τον Wichelhaus, μαθητή του Kekule. To valence σταδιακά άρχισε να επιβάλλεται στη Χημεία, αν και για αρκετά χρόνια συμβάδιζε με τις μονάδες συγγένειας στα ελληνικά εγχειρίδια χημείας του 19ου αιώνα και των αρχών του 20ου. Το σθένος συνδέεται με την έννοια του χημικού δεσμού, με τον Περιοδικό Πίνακα των στοιχείων, με το ηλεκτρόνιο (ηλεκτρόνια σθένους), συμβάλλει στην ονοματολογία και γραφή των χημικών τύπων των ενώσεων, τον αριθμό οξείδωσης, αριθμό φορτίου και είδη χημικών δεσμών. Διαμορφώνονται οι ηλεκτρονικές θεωρίες σθένους για την ερμηνεία των ενώσεων και δίνεται η χρήση τουαριθμού οξείδωσης για την πρόβλεψη των προϊόντων μιας αντίδραση οξειδοαναγωγικής, προσθήκης σε ακόρεστες οργανικές ενώσεις, απόσπασης κι αντικατάστασης. Η χημική συγγένεια ως όρος συναντιέται στη χημική συγγένεια της αντίδρασης, ως ηλεκτρονιακή συγγένεια και ως συγγένεια ενζύμου κι υποστρώματος.
*****

Text in English

The history of affinity and valence and their implementation in chemistry teaching / Η ιστορία της συγγένειας (affinity) και του σθένους (valence) και η εφαρμογή τους στη διδακτική της χημείας 
· Summary in English
· Source: https://www.didaktorika.gr/eadd/handle/10442/40708
Affinity” has a history of 25 centuries and, according to M. Stefanidis, this term comes out of the greek word “ΑΦΗ” (Aphi= touch), introduced by Aristotle in his work, entitled: "On the generation and corruption" as a final cause to convert the “genera” (starting materials) to “species”, such as the metal to alloys. The two terms "ΦΙΛΟΤΗΤΑ" (Philotita) and "ΝΕΙΚΟΣ" (Neikos), used by Empedocles, i.e. the attraction and repulsion of bodies, respectively, which are changed or separated in others, do not consist, according to Aristotle, the final cause, also requiring a contact between them. These two forces are converted into “sympathy” and “antipathy” at the 3rd century BC in a work of pseudoDemocritus (Volos of Mendes), when metallurgy and the efforts preparing gold from other metals created the “ΧΡΥΣΟΠΟΙΙΑ» (Chrisopoiia) and the divine or sacred art of philosophers or poets known as “ΧΗΜΕΥΤΙΚΗ” (Chimeutiki) or “ΧΥΜΕΥΤΙΚΗ”, “ΧΗΜEΙΑ” (= Chemistry) or “ΧΥΜΕΙΑ”. hese texts passed to the Syrians and then to the Arabs, forming the “ΑΛΧΗΜΙΑ” or “ΑΛΧΥΜΙΑ”, (“Alchemia” or “Alchymia” = Alchemy). The affinity as a term was introduced by Albert the Great in the 12th century AD (affinitas = affinis = ad finis = to the boundary), expressing the “ΑΦΗ” of Aristotle, and translated as “ΣΥΓΓΕΝΕΙΑ” by the prerevolutionary Greek scholars (Vlemmidis, Metochites, Theophilus Korydaleas, Theotokis Nikiforos and Vardalachos). C. Geoffroy (17721731) was the first who tried to measure the affinity of acids and bases, publishing the “Table of Rapports”, i.e. the list of affinities. These tables were submitted to a comprehensive improvement by the Swedish Tobern Bergman (17351784), who has created a table of 49 substances. Bergman, using two methods of reaction, has revealed their tendency to join together (“attraction elective”), paving a way for the quantitative determination of affinities. We can watch the story of the Phlogistic and Pneumatic Chemistry, before the birth of modern chemistry in the days of Lavoisier, when appeared the chemical equivalents. The period of Lavoisier was continued after his death, with the Dalton's theories on gaseous mixtures, the atomic weights, the revival of the atomic theory (of Higgins, Dalton, T. Thomson and Wollaston), the connection of the affinity with the electric charge (Davy, Berzelius, Faraday), the foundation of Organic Chemistry, the vitalism theory, the type theories (of Dumas, Laurent, Gerhards, Hofmann, Williamson and Kekule), until 1868, where the “atomicities” or “affinity units” or “quantivalence” of Hofmann turned into “valence” by Wichelhaus, a student of Kekule. The term “valence” gradually began to impose in Chemistry, although for several years was in line with the “affinity units” in Greek chemistry textbooks of the 19th century and early 20th. Simultaneously to the tracking of chemical affinity as the attractive force of the reactants from the time of Albert the Great (13th century), we can watch the story of the Phlogistic and Pneumatic Chemistry, before the birth of modern chemistry in the days of Lavoisier, when appeared the chemical equivalents. The period of Lavoisier was continued after his death, with the Dalton's theories on gaseous mixtures, the atomic weights, the revival of the atomic theory (of Higgins, Dalton, T. Thomson and Wollaston), the connection of the affinity with the electric charge (Davy, Berzelius, Faraday), the foundation of Organic Chemistry, the vitalism theory, the type theories (of Dumas, Laurent, Gerhards, Hofmann, Williamson and Kekule), until 1868, where the “atomicities” or “affinity units” or “quantivalence” of Hofmann turned into “valence” by Wichelhaus, a student of Kekule. The term “valence” gradually began to impose in Chemistry, although for several years was in line with the “affinity units” in Greek chemistry textbooks of the 19th century and early 20th. The “valence” played then a leading part, at first being associated with the original concept of the chemical bond, then with the Periodic Table of Mendeleev and the electrons of elements (valence electron, Kossel 1916). However, in the current era, it has been replaced by the “charge number” (Stock) and the “oxidation number” (Latimer). During the transfer of chemical terms and designations of compounds in Greek textbooks, there have been many failures, which do not comply with the instructions of the “colored books” of IUPAC. Unfortunately, academics in the early 20th century established terminologies that are not consistent with those of IUPAC. For example, they used the inappropriate term “ΟΜΟΙΟΠΟΛΙΚΟΣ” (Omoiopolikos) («homopolar”, Abegg, 1906), instead of the correct “ΣΥΣΘΕΝΗΣ” (Systhenis) for the covalent bond. So, the enormous importance of establishing aunified nomenclature compatible with that of IUPAC has been ignored. The term “valence” is currently widely used in organic chemistry e.g. as a “charge number” in addition reactions, according to the Markovnikov rule, in substitution reactions, in the 1.4 addition reactions and where the Markovnikov rule cannot be used such as the addition of HI to CH3CH=CHI. The oxidation number is commonly used in redox reactions for the proper completion of the respective equations.
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