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ON THE LANGUAGE OF CHEMISTRY - LOCAL AND REGIONAL PROBLEMS
(Based on a communication presented at the 11th Congress of South-East European Studies, Sofia, 2015)
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The language of chemistry consists of symbols, words and expressions. The symbols of the chemical
elements are the most common ones in practically any text in chemistry — the words denote chemical entities
and chemical properties while the expressions are used to explain the meaning of the characteristic words.

The chemical symbols are internationally agreed and are written in the same way in any language and
independent of the script (Latin, Cyrillic, Arabic or any other).

Among the words characteristic for chemistry, the most important are those denoting the basic units of
matter (e.g. atoms, molecules etc.), the general or specific forms of matter and, of course and the chemical
names of substances.

The characteristic expressions, as already pointed out, are needed to give the meaning of words, either
characteristic for chemistry (such as chemical names) or more general.

Although the language of chemistry tends to be universal in character, local terms are used and it is the
aim of this communication to point out to problems (local, regional or wider) in this field and, when possible,
to suggest the way to improve the present situation.

Keywords: symbols; words; expressions; local problems; regional problems

As pointed out in the abstract, the language of chemistry (i.e. the language the chemists use) consists
of three main elements: symbols, words and expressions. Some of these are used in everyday speech
(including that used in the media) while others are specific for chemistry and related sciences (physics, in the
first place). In what follows, each of these three categories will be treated separately.

It may be mentioned that the author has published a series of papers?3#567891011 dayoted to
problems related to the language of chemistry. Since these papers are in Macedonian, we decided to use the

! B. llonrrpajanos, Benemku 3a jasukot Ha xemujata. 1. Monekyna win monexyn, ac. Xem. Texnon. Makedonuja, 18,
75-88 (1999).

2 B. IllonTpajanos, Benermku 3a jasukor Ha Xemujara. 2. [IpaBOroBOpOT M TPAaBOMKCOT BO HacTapata 1o xemmuja (1),
Inac. Xem. Texnon. Maxeoonuja, 19, 91-98 (2000).

® B. IllonTpajanos, bermeurxy 3a jasukor Ha xemujata. 3. [IpaBOroBOPOT ¥ IPABOMUCOT BO HactaBata mo xemuja (I1),
Inac. Xem. Texnon. Maxeoonuja, 19, 191-196 (2000).

* B. lllonrrpajanos, Benemku 3a jasukoT Ha xemujata. 4. 3a YeCTHUKHTE, 33 CYICTAHIITE, 32 PAAMKAINTE, 34 MApaTa i 3a
orpanudenujara, I nac. Xem. Texnon. Maxeoonuja, 19, 197-203 (2000).

® b. IllonrpajamoB, Bememiku 3a ja3sukoT Ha XeMujata. 5. 3a OKCHNTE, IEPOKCHINTE, CYePOKCHANTE U XHAPOKCHINTE,
Inac. Xem. Texnon. Maxeoonuja, 20, 183-187 (2001).

® B. Illonrpajanos, benemkw 3a jasukor Ha xemujata. 6. 3a METATOMINTE U 33 METATUTE W ceMumMeramnte, ac. Xem.
Texnon. Maxeoonuja, 20, 189-193 (2001).
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present opportunity to repeat in English some of the points contained in some of them and to enrich the
presentation by using examples from countries in the region.

SYMBOLS

The main groups of symbols consists of chemical symbols, physical symbols and symbolic
representations.

Needless to say, for a chemist (or person speaking on chemical issues) the most important are the
symbols for the chemical elements, consisting of one or two characters. The symbols for hydrogen, boron,
carbon, nitrogen, oxygen, fluorine, potassium, yttrium and iodine are, respectively H, B, C, N, O, F, K, Y
and |, derived from the Latin names of these elements. Two further one-character symbols are those of the
nuclides deuterium (the symbol is D) and tritium (T) which are isotopes of hydrogen. When such names and
symbols are used together with the nuclide with relative atomic mass of approximately 1, the name of the
nuclide is protium and the symbol H is used for it. Rarely the symbols ?H and *H are used for deuterium and
tritium respectively, graphemes like these being used for the isotopes of other elements as well. There is
hardly any local or regional problems with these one-character symbols except that the symbol “J” for iodine
is still sometimes (very rarely nowadays) used.

Symbols consisting of two characters (only the first one is capitalized) have all other chemical
elements including those of the very heavy elements nihonium, moscovium, tennesine and oganesson which
were confirmed (in 2016) to be Nh, Mc, Ts and Og respectively. In order to be consistent with the form
"tennesine which is in line with the English names fluorine, chlorine, bromine, iodine and astatine (the
present Macedonian equivalents are d¢uyop, xsmop, 6pom, jox and acrar), it is proposed to change the
presently established name of the radioactive element acrar into acrarun, having the same form as, at least,
TCHCCHH.

The atomic symbols may be combined, giving rise to formulas such as NaCl or H,O to mention just
these simple cases of formulas derived from the combinations of atomic symbols (the lower-case numerals
are used to denote the ratios of the number of atoms in the so called formula unit (which may, or may not be
molecule and may or may not exist as physical entity; the numeral “1” is not written).

The chemical symbols are internationally agreed and are always written with Latin characters,
irrespective on whether the characters of the text in which the symbols are used are Cyrillic, Greek, Hebrew,
Arabic, Chinese etc.

Another important group of symbols are those for physical quantities and their units.

Examples are extremely numerous and only some are mentioned in this text. Thus, the symbol for the
guantity mass is m, perhaps followed with the symbol of the entity or substance to which it refers written in
parentheses, e.g. m(A), the symbol for the quantity of species A is n(A), for the relative atomic mass of A it
is A;(A); the density of substance A is given as p(A) etc. The symbols for quantities are again internationally
agreed a}gd are written with italic Latin or, less commonly, Greek characters and no other choice of script is
allowed™.

"B. [onrtpajanos, benenku 3a ja3ukoT Ha Xemujata. 7. 3a ypaHUYMOT U 32 Ha3WBHUTE HAa HEKOW JPYTH €IEeMEHTH, [ 1ac.
Xem. Texnon. Maxeoonuja, 21, 75-80 (2002).

. [llontpajanoB, Beneniku 3a jasukoT Ha XxemujaTa. 8. 3a eenuuunume u coremunume, 3a GpaHIlyCKHOT U3roBop (BO
MaKeIOHCKHOT ja3WK Ha JIATUHCKUTE MPe)UKCH M 3a CKPATCHUTE O3HAKU HA BEJIIMYUHUTE W eauHunure, [nac. Xewm.
Texnon. Maxedonuja, 21, 81-85 (2002).

° B. Illontpajanos, Beenrku 3a ja3sukoT Ha XeMujaTa. 9. 3a H3rOBOPOT HA HEKOU CTPAHCKH TIPE3MMHUESGA BO HACTABATA 110
XeMHja Ha MaKeJOHCKH jasuk, [ rac. Xem. Texnon. Maxeoonuja, 22, 61-71 (2003).

. lllonrpajanos, bememks 3a jasukor Ha xemujara. 10. 3a Terpaammuubaxap(ll)menTamujaHOHHTPO-
sundepar(l)monexaxumparor, Iac. Xem. Texnon. Maxeoonuja, 23, 185-191 (2004).

' B. Illonrpajasos, Benermku 3a jasukor Ha xemujata. 11. 3a mepuoauuHaTa TabIMIA M 3a arperaTHaTa coc-Toj6a Ha
atomot ox nuHkot, Maced. J. Chem. Chem. Eng. 34, 221-230 (2015).

2 E. R. Cohen, T. Cvitas, J. G. Frey, B. Holmsrom, K. Kuchitsu, R. Marquardt, 1. Mills, F. Pavese, M. Quack, Jiirgen
Stohner, H. L. Strauss, M. Taskami, A. J. Thor, Quantities, Units and Symbols in Physical Chemistry, Third Edition,
IUPAC 2007.
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The same is true for the symbols for the units of quantities such as “m” for meter, the unit for distance;
“m” for the unit of area etc. It should, perhaps, be explicitly noted that the units are written with upright (not
italic) characters as is done in the above examples.

The multiples and submultiples of units are denoted by prefixes such as “kg” for the unit is 1000 times
larger than that of the unit gram, or “mg” for a unit that is 1000 times less that of gram.

The units derived from names of people are written with a capital first character, while practically all
other ones are written with lower-case character. The only exception is the grapheme for liter, for which “L”
is permitted"® since the lower-case letter “I” can be easily misread as the numeral “1”

When numerals and units are used together, it should be written, for example “2 m” or “20 °C” with a
non-breaking space between the numerical value and the unit. This should apply even to “20 %”, rather than
“20% since “%” denotes 1/100 which is sort of a unit for relative quantities. This is so because the above
mentioned space stands for multiplication of the numerical value and the unit, so that 2 m is, in fact, 2 x m,
and 20 % is 20 x 1/100.

Unfortunately, relatively often (especially in the Macedonian media and packaging) one finds “m” or
“M*” or “xr” or .... Such deviations from the internationally agreed symbols should be strongly discouraged
and, when used, should be properly corrected. The author does not know for sure whether such practice
exists or is common in other countries using the Cyrillic script, although he found “r” for gram (and other
symbols for units) in Cyrillic in some rather old Russian* and Ukrainian™ sources with educational content.

An interesting case is the content of a Ukrainian textbook of physics™. In the list of basic units for
physical properties, one can find “c, m, kM, M%, kr” for second, meter, kilometer, square meter and kilogram,
respectively. Even stranger to the author seem the entries in the list of multiples, where “x, ¢, m” stand for
“nenu, CaHTH aHg Mimi”.

A further problem exists with the pronunciation of some decimal units. Thus, in the textbook just
discussed, one can find memun (pronounced as deci in Latin), but canTn (the French pronunciation of centi).
In Macedonian it is not only common, but even official'’ to speak about “canTumerap” or “gecmmerap”,
with both Latin prefixes with a French pronunciation'. However, at least in some Macedonian textbooks,
the form “uenrumerap” is found more and more often but the unit is sometime written as “um”.

Fortunately, some of the respectable Macedonian linguistic sources are fair enough to give
alternatives. Thus in the monolingual dictionary issued by the Institute of Macedonian Language® the forms
“necumerap” and “menmmerap” are given in a single entry, but only “cantumerap” exists while
“nentuMerap” is completely absent. The same is true in the monolingual dictionary by Zoze Murgoski®.
Only “cantimerp” is present in a Macedonian—Russian dictionary” and in a Russian-Macedonian one®. In
official sources in Bulgarian® and Russian* again “cantumersp” and “canTumeTnp” are given, but

% AL T1. Kowens, Xumus, Dunyuxroneduueckutl crosaps wikorvruka, Onva-mpecc, Mocksa, 2000.

M. Crnobonsuuk, H. B. Yiabko, K. M. Bboiiko, B. M. Camoiinenko, 3aeanvrna Ma neopeanuiuna xumis, JIubins, Kuis,
2004.

% ¢ B. Kopiak, O. I. JIsiienko, B.®. CaBuenko, @usuxa, 7 kiac, lpmius, Kuis, 2002.

17 .
C. Benkoscka, K. Konecku, XK. LiBetkoBcku, Torxosen peunux na maxedouckuom jazuk, Tom |, UHCTUTYT 3a
MaKeJ0HCKH jas3uk ,,Kpcre Mucupkos®, Cxomje, 2003.

18 A criticism of this practice is given in the paper dealt with in footnote 8.
19 See footnote 17.

2 . .
03, Myprocku, Toaxogen peunux Ha cogpemenuom maxedoncku jazux, 303e Myprocku, Ckomje, 2011.

21 . .
P. Ycuxosa (penakrop), Maxedoncko-pycku peunux; Maxedoncko-pycckuii cnosaps, Tom I, [lercka panoct, MAHY, Ckorje,

1997.

22 . N
H. Yynnesa, M. Hajuecka-CumopoBcka, C. HakeB, Pycxo-maxedoncku peunux, Pyccko-maxedoHcKuii crnosape,
Ounonowku dakynrer ,,biaaxe Konecku™ — Cronje, Cromje, 1997.

23 . o
JI. Annpeituuk, Bn. I'eoprues, 1B. Jlexos, Ct. CtoiikoB, [Ipasonucen peunux Ha 0vaeapckus KHudcosen esux, Hayka
n u3kyctBo, Codus, 1976.

24 Cnosaps Pyckoeo szvika, Pycckuii si3p1K, Tom |, U3ganue tpetbe, Mocksa 1985; Tom IV, U3nanue BTopoe, Mockga,
1984.
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“neummersp” and “aenumersp” are the terms associated with the ten times larger unit. It is difficult to find
any logic or consistency in such a practice where one of the prefixes is used in the way it would be
pronounced in French, while the other one keeps its Latin pronunciation. Only “nextumerap” is present in a
source” published in Serbia, whereas “necumerap = merm-merap” and “caHTHMerap = LeHTHMeTap” are
given in another publication published by Matica Srpska?.

Obviously, the French pronunciation of some Latin prefixes is either acceptable or even preferred in
Ukrainian, Macedonian, Russian, Bulgarian, and Serbo-Croatian. Unfortunately!
Another very common error related to units is to refer to “m?®” as “merap xBaaparen” instead of the correct
form “kBagparen merap” for “square meter” (other similar wrongly pronounced expressions abound,
especially in the media).

WORDS

Speaking, in this content, about words, the author has in mind primarily the names of the elements,
names of the minerals and the chemical names in general.

Names of elements

The names of the chemical elements fall in one of the two categories: internationally accepted names
and language-specific names.

The majority of elements have internationally accepted names, but some have language-specific
names.

For metals and semimetals, the internationally accepted names mainly end with “-ium” or “-um”.
However, the internationally accepted name of the element with atomic number 2 is “helium” although this
is a noble gas and is neither metal nor semimetal.

The internationally accepted names for metals, starting with beryllium are almost always identically
pronounced with slight modifications to accommodate the given language.

The situation with language-specific names, as expected, is quite different and more complicated.

Thus, the lightest element (atomic number 1) is Bozopox (in Macedonian, Russian and Bulgarian®,
but with a different position of the stress), it is Bogonuk in Serbian®®, vodik in Croatian®® and Slovenian®,
rizporen in Ukrainian®, hydrogen in English and a number of other languages, hydrogéne in French®,

The element called kucsiopon (in Macedonian, Russian and Bulgarian, again with a different position
of the stress), bears the name of kuceonnk in Serbian, Kisik in Croatian and Slovenian, oxygen in English,
oxygeéne in French, okcuren in Ukrainian and so on. The gas we in Macedonia call azor (the name is the
same in Russian and Bugarian), is dusik in Croatian and Slovenian, nitrogen in English, azote (or
nitrogene) in French, mitporen in Ukrainian and so on.

2 . .
> [IpaBonucHa KoMuCH]a, [Ipasonuc cpncKo-xXpeamcKo2a KrUNCe6HO2 je3uKa cad NpagonuCHUM peyHuxom, Maruia
cpncka, Hosu Can, 1960.

% M. PankoB (ypemnuk), Peunuk cpnckoxpeamckoza kruxcesnoz jesuxa, Kmura VI, Marnua cpricka, Hosu Caz, 1982.

2p, Bruznakos, JI. bosHOBa, A. CokonoBa, I1. Pubapcka, Xumus u onassane na okonnaMa cpeda 3a 9 kmac, AHyOuc,
Codus, 2002.

8 M. Paxouesuh, P. Xopsar, Onwma xemuja 3a I pasped cpedmwe wikone, 3aBoj 3a yOEHHKE H HACTABHA CPEICTBA,
Beorpan, 2000.

2 g, Sever, D. Nothig-Hus, 1. Weygand-Durasevi¢, Kemija 1, Skolska knjiga, Zagreb, 1986.

%0 A. Kornhauser, F. Lazarini, T. Pretnar, Lj. Goli¢, Kemija I, Drzavna zalozba Slovenije, 1987.

ML Crnobonsauk, H.B. Vieko, K. M. Boiiko, B.M. Camoiinenko, 3aearvia Ma Heopeanuiuna xumis, JIuGins, Kuis,
2004

%2 A. Tlonockw, I1. Atanacos, Makedoncko-ghpanyycku peunuk, Cxorje, 2007.
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Cyadgyp is the Macedonian name of the element with atomic number 16, but it is cymmop in Serbian,
cyabdyp in Ukrainian, cepa in Russian, espa in Bulgarian, sulfur in English (sulphur is considered as
obsolete), soufre in French etc.

A number of elements have names which significantly differ from the ones in the languages discussed.
Thus the element with a Latin name of plumbum (from which the symbol Pb is derived) is oqoBo in
Macedonian, Bulgarian, Serbian, maoméym in Ukrainian, ceunen in Russian, olovo in Croatian.

The Slovenian zveplo for sulfur is not at all similar to the rest of the above-mentioned names for
element with a symbol “S” and the Croatian kositar for the English tin or for kamaj in Macedonian and
Serbian and xkauaii in Bulgarian is anything but similar to the above mentioned Macedonian, Serbian and
Bulgarian names for the same element. In Ukrainian it is cranym and in Russian, strangely enough, is
osoBo. Of course, it should immediately be pointed out that the latter name for the element with a symbol
“Sn” in Russian is identical with the name of the element with a symbol “Pb” in Macedonian, Bulgarian or
Serbian. Needless to say, this may cause confusion for a person that is unfamiliar with such a situation.

In the Macedonian official sources, the name Turan is still present for the element with a symbol “Ti”,
although such a practice has been criticized in our paper which was dealt with in footnote 7. The arguments
behind such a criticism are twofold. On the one side, it would be logical for a metallic element to have a
name ending with “-ium” and, on the other hand the name of this metal would be different from the word
pertaining to one of the mythological titans. To be honest, the form TuTawn is present in Bulgarian, Serbian,
Ukrainian and Russian and, as titan in Croatian and Slovenian. The author is convinced that the names
tutanuym/titanium is by far the better choice and that, at least in Macedonian, it should be called TuTanmym
as has already been done®** but is absent in the Interpretative dictionary® where the only relevant entry is
“TuTan’.

In conclusion, the language-specific names for the elements are here to stay, notwithstanding the
problems they may sometime produce, the lack of consistency and logic in other cases. The only hope of the
author that, if not regionally, the local weaknesses (centimeter, titanium and some other) may be surmounted.

Names of minerals

The names of the minerals are, in general, international but are not systemic.

Slight variations of the names (e.g. rumc in Macedonian, Serbian, Bulgarian, rime in Ukrainian, gips
in Croatian, German, gypsum in English, gypse in French for example) exist in order to accommodate the
pronunciation and the way of writing, but these are not important and can not lead to misunderstanding.
Other examples of this sort are kopyna in Macedonian, Bulgarian, Serbian, Russian, Ukrainian, korund in
Croatian, corundum in English or corindon in French or py6un in Macedonian, Bulgarian, Serbian,
Russian, py6iu in Ukrainian, ruby in English, rubis in French.

Many names for minerals end with “ite” or “nt”. Thus it appears, ramennt in Macedonian, Bulgarian,
Serbian, Russian, raaenit in Ukrainian, galena in English, galena in French, galenit in Croatian or
xematut in Macedonian, Serbian, Bulgarian, remaTur in Russian and Ukrainian, hematit in Croatian,
hematite in English, hematite in French and so on. Again, as long as the written forms of the names are
considered, no confusion is likely to exist.

However, even when the written forms are identical, the pronunciation (the position of the stress) may
be different. In general, in Macedonian the last syllable is stressed, so that the rajemmr, xemarur,
gopanaur would be heard, whereas in Serbian these same names would be pronounced as raJenur,
xeMaTuT Or Jjopanaut. The situation may become awkward in a situation when a teacher educated in Serbia
would teach students in Macedonia or vice versa. Perhaps, the teachers may be re-educated, although this is
hard.

Ending the story about the position of the stress, the author would like to point out that the official
pronunciation form of graphite’s hame in Macedonian is rpaguT although the form rpagur would be in
line with that of other minerals with similar names. The author is convinced that changes in the Macedonian
norm would be more than welcome.

Names of compounds

% B. IllonTpajanos, Xemuja 3a npea 200una na pedopmuparomo 2umnasucko obpasosanue, |V msnanue, IIpocBeTHO
neno, Ckomje, 2009.

4 . . .

3 IIpasonuc na Maxeoonckuom jazux, IHCTUTYT 3a MakeTOHCKH ja3uk ,,Kpcte Mucupkos®, Ckomje, 2016.

35 .
K. Konecku, XK. IlBerkoBcku, C. BenkoBcka, Tonkogen peunux nHa maxedonckuom jasux, Tom VI, UHCcTUTYT 32
MaKeJIOHCKH jasuk ,,Kpcre Mucupkos*, Cxorje, 2003.
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The names of the common substances, whether systemic or traditional, would remain as such in any
language. Thus Boma would be the written name of H,O of Macedonian, Serbian, Bulgarian, Russian or
Ukrainian, although the pronunciation and/or the position of the stress may be different, whilst voda (in
Croatian), water (in English), eau (in French) have been and would remain as such in the future. Thus, no
intervention is needed there.

We would, thus, concentrate to chemical names of the most widely encountered inorganic and organic
compounds and the way they are written. Salts, oxides, peroxides would be considered, with their names as
they appear in contemporary chemical text and, for the Macedonian ones, regarding the official linguistic
norm. It would be easier if we start with this last point.

In the official Macedonian source on orthography®, it is explicitly stated (Fig. 1) that together are
written “the compounded chemical terms which denote names for compounds” with five examples of which
none is chemically correct. Nevertheless, the example of methyl alcohol written as “merunankoxon” is
repeated in the orthographic dictionary by K. Koneski® and in the official interpretative dictionary®.
Fortunately, the example of “oxcuxunpat” (a “compound” that does not exists at all) is not repeated, but
“mujankammym” is still there in the orthographic dictionary®® and in volume VI of the Interpretative
dictionary™.

Salts, oxides, peroxides have names that are, so to say, multy-part ones, i.e. composed of two or more
parts. It is, of course, easier to start with names containing two parts: one for the positive (completely or
partially) part and the other for the negative one. The two parts may be written separately or connected with
a dash.

The situation for such names in Macedonian and some other languages is presented in the Table I.

Table |

The way a two-part name is written in several languages (sodium chloride is taken as an example)

Language First part Second part
English sodium chloride
Macedonian HATPUYM XJIOPH
Serbian HATPH)jyM- XJIOPH
Croatian natrijev klorid
Russian XJIOPH] HATpHs
Ukrainian HaTpii XJIOpU

As seen, in Macedonian the first part of the name is a noun, whereas in Croatian it is an adjective (in
Russian, the second part is an adjective). It is fair to mention that Macedonian linguists are suggesting that an
adjective should be used in Macedonian language too, but the practically universal practice of chemists is
presently opposite to such suggestions.

The situation is not always straight forward, not even in a given language such as Macedonian. To
illustrate the point, the example of the name for the compound with a formula CO, and an English name
carbon dioxide is discussed. In agreement with the above-mentioned system of names, the Macedonian
name is jarmepox mmokenx’’ and not jaraepomen amokcma OF jarmepoa aBookenma’. It is even worse to
call it jarmen mmoxcwma since jaraen is the Macedonian equivalent of coal. Nevertheless, in a recently

% B. Bunoecku, T. Humutposcku, K. Konecku, K. Tomes, P. Yrpunosa-Ckanoscka, [lpasonuc na maxe-0onckuom
aumepamypen jazux, Ilerto uzganue, IIpocsetHo aeno, Cxomje 1977.

¥ K. Koneckn, Ilpasonucen peunux na maxedonckuom aumepamypen jasux, Ilpocsetno peno, Cxorje, 1999.

% (. Benkoscka, K. Konecku, XK. LlBerkoscku, Toaxosen peunux Ha maxeoouckuom jasux, Tom I, UHCTUTYT 32
MaKeJIOHCKH jasuk ,,Kpcre Mucupkos*, Ckorje, 2006.

¥ K. Komecku, XK. IletkoBcku, C. Benkoscka, Toakosen pewnux na maxedonckuom jasux, Tom VI, UHcTHTYT 3a
MaKeJO0HCKH ja3uk ,,Kpcre Mucupkos®, Cxomje, 2014,
“% The particles denoting the number of atoms (as entities) or ions in the formula unit are mono-, xu-, Tpu-, TeTpa-, etc.

“! For the oxide with a formula CO, nobody would even dream to call it jarepoaennooKkcHz, OF jareraepoa exTHOKCHI
or jaruen exnokcus instead of jarsiepox monokcu.
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published Serbian texbook* one can find “yrisen-gmokemn” as an alternative name for “yrennk(lV)-
oxcua” although the Serbian yriben is ordinarily (but not exclusively) used as the equivalent of charcoal.

As long as we are dealing with examples with “jarnen”, another curious one is the explanation given
in the dictionary®® by Zoze Murgoski for the, otherwise correct, term jaraexmmpar for which the
interpretation is jar;senos xuapat. Fortunately, in the interpretative dictionary* the corresponding entry is
the correct form, jaraexuapar with no such “explanations”!

Obviously, the customs are difficult to break, even when they lead to illogical names.

The nomenclature of organic compounds is well established, but rather complicated for a text like the
present one and will not be treated here.

General chemical terms

In what follows, a discussion will be given for two of the most important general chemistry terms —
those for the form of matter, and those for the chemically important name for the basic particles of matter.
Also discussed will be the variants of the term periodic table.

Substance. As for the first of those, the English term is substance, and the equivalents in
Macedonian, Serbian, Bulgarian, Russian, Ukrainian, Croatian and Slovenian are given in Table II.

Table 11
The terms corresponding to “substance” in several languages
Language Term Language Term
English substance Russian BEIIIECTBO
Macedonian CYIICTaHIa Ukrainian peuosuma®®
Bulgarian BELLIECTBO" Croatian tvar*®
Serbian cyncranmmja’’ Slovenian snov*®

As seen, only in Macedonian and Serbian the corresponding forms of the term are essentially identical
with the English one, the Bulgarian and Russian ones are identical with each other when written but are
pronounced slightly differently, whereas the terms in Ukrainian, Croatian and Slovenian do not bear any
semblance to those in the other considered languages.

However, the difference in the ending of the term between Macedonian and Serbian as found in Table
II is not absolutely firm and unquestionable. Thus, only “cyncranma” is found in the dictionaries by Z.
Murgoskif""51 and this is the form the Macedonian chemists have decided to accept. However, in the

42 I'. Ucakosuh, Jb. Jlykuh, M. Ucakoruh, H. [Tanajorosuh, Onwma u neopeancka xemuja 3a I pasped cpedrwe wkore,

3aBon 3a yiOeHnke U HacTaBHa cpeicTBa, beorpam, 2000.
23, Myprocku, Peunux na maxkedoHckuom jasuk, 303e Myprocku, Ckomje, 2005.

44 .
C. Benkogncka, K. Konecku, XK. [[BeTkoBckH, Toaxogen peunux na makedouckuom jasux, Tom I, MacTUTYT 32
MaKeJIOHCKH jasuk ,,Kpcre Mucupkos®, Cxormje, 2005.

45 . -
H. YynaneBa, M. Hajuecka-CumopoBcka, C. HakeB, Pycko-makedoncku peunux, Pyccko-makedonckuii crnosaps,
Ounonomku dakynrer ,,brnaxe Koneckn — Cromnje, Cxorje, 1997

M. Crnobomsuuk, H. B. Viasko, K. M. Boiiko, B. M. CamoiinieHko, 3azarvia Ma neopeanuiuna xumis, Jnbiap, Kuis,
2004

47 . .
JI. Aunpeitaun, Bn. T'eoprues, UB. JlekoB, Ct. CToiiKoB, /Ipagonucen peunux na 6vreapckus kKnudxcosen ezux, Hayka
n u3kyctBo, Codus, 1976.

8B Sever, D. Nothig-Hus, 1. Weygand-Purasevié, Kemija 1, Skolska knjiga, Zagreb, 1986.
* A. Kornhauser, F. Lazarini, T. Pretnar, Lj. Goli¢, Kemija |, Drzavna zalozba Slovenije, 1987.
0 3 Myprocku, Peunuk na makedorckuom jasuk, 303e Myprocku, Ckorje, 2005.

3, Myprock#, Toakosen peunux Ha cospemenuom makedoHcku jazux, 303e Myprocku, Ckorje, 2011.
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dictionary by Dimitrovski, Korubin and Stamatoski® the entries are “cymcranna V. cymncradmuja” with an
explanation of the latter term in which only the philosophical use is given in any detail, while there is no
mention of the use in chemistry and physics. On the other hand, in the interpretative dictionary® only the
entry “cyncranmmja” is given with an explanation which has no relation to the meaning the chemists assume
for the term “cymncranmna”. Clearly, the author is a firm supporter of the present form which is accepted by
chemists and included in Table II.

The situation with the Serbian form “cymcraniuja” that is apparently accepted (see the footnote 41) is
still somewhat questionable if the meritorious dictionary sources are taken into account. Thus, in the Serbo-
Croatian—Hungarian dictionary® under the entry “supstanca” the explanation “f. phys” (meaning the use of
physics) is given, whereas for the term “supstancija” the corresponding explanation is “phil” (meaning
philosophy). In the dictionary®™ both “cymncramna” and “cyncramnmja” are present whereas in the
encyclopedia® only “supstancija” exists with an explanation in some 40 rows about the philosophical
meaning, and a single one for that in physics (chemistry is not mentioned). The entry “cymcranimja” in
Table 1l is based on its use in the most recent source (footnote 41) and in an orthographic text>. The
differences between “cymcranna” and “cyncraniuja” notwithstanding, the author is convinced the form of
the names for “substance” in the enumerated languages will remain as they are now and changes or
unification efforts are neither expected nor advocated.

Molecule. Several problems exist concerning one of the basic building particles of matter, namely
molecule. These are only partly related to the name itself in various languages, including Macedonian. As
can be seen in Table III, the names corresponding to the English “molecule” in languages using both the
Latin and the Cyrillic script are practically identical with small variations concerning the spelling. The only
exception is the Serbian form “monexyn* which differs from the rest of the names since it is the only one that
is masculine by gender (clearly, no gender specific form of a noun exists in English). In fact, for a very, very
long time the Macedonian term was also “moxexy:”, a situation which was criticized by us® but was kept
since in the official linguistic sources (such as™) it was assumed that this is to be the only acceptable one.
Only recently, this was changed and the former “monexyn” officially became “monexyma”® as should have
been from the start.

In fact, the origin of the term is from the Latin diminutive of “moles” (a noun in feminine gender
meaning, for example, quantity®’), so that “molecula” would be something like small quantity again in
feminine gender.

27, Jumutposcku, b. Kopy6un, T. Ctamatocku, Peunux na maxedonckuom jazux, (Tpeto uznanue), Jlercka pamoct,
Ckomje 1994.

5% K. Koneckn, XK. Ilperkocku, C. Benkoseka, Tonkosen peunux Ha maxedonckuom jasux, Tom V, UHcTUTYT 32
MakKeJIOHCKH ja3uk ,,Kpcre Mucupkos®, Cxormje, 2011.

¥k Kova¢, D. Seres, Srpskohrvatski-madarski recnik, Knjiga treéa, Pokrajinski zavod za izdavanje udZbenika, Novi
Sad, 1975.

% M. CreBanosuh, C. Mapkosuh, C. Maruh, I1. Poruh, M. Ilemukan, A. Toprau-IIpemk, M. Byjauuh, C. Kopaueruf,
Peunux cpncroxpsamcxoea krwuaicesnoe jesuxa, Kura mecta, Matuina cprncka, Hosu Can, 1976.

% S. Ravli¢ (glavni urednik), Hrvatska enciklopedija, Tom 10, Leksikografski zavod Miroslav Krleza, Zagreb, 2008.

% TlpaBormicHa koMmucHja, [Ipasonuc CpRcKOXpeamMCKO2a KHUNCCEHOZ Je3UKd cd NpasonUCHUM peunuxkom, Marnua

cpricka * Maruna xpsarcka, Hosu Cax, 3arpe6, 1960.

% B. Illontpajanos, Benemku 3a jasukot Ha xemujata. 1. Monexyna umi monexy, Iac. Xem. Texnon. Maxedonuja, 18,
75-88 (1999) (see footnote 1).

% K. Koneckn, Ilpasonucen peunux na maxedonckuom aumepamypen jasuxux, [Ipocsetno neno, Crorje, 1999.

8 C. Benkoscka, K. Kounecku, XK. LlBetkoscku, Toaxosen peunux Ha maxedouckuom jaszux, Tom I, UHCcTUTYT 32
MakeJIoHCKH jasuk ,,Kpcre Mucupkos®, Cxormje, 2006.

8 M. Boiinos, A. Mumes, Jlamuncko bwvacapcku peunux, BTopo mpepaboTeHO M JOmbBIHEHO W3naHue, Hayka u
U3KyCTBO, 1971.
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Table 111

The terms corresponding to “molecule” in several languages

Language Term Language Term
English molecule Russian MOJIeKya
French molécule Ukrainian MOJIeKya

Italian molecola Bulgarian MOJIeKya
Croatian molekula Serbian MOJIEKYJI
Slovenian molekula Macedonian MOJIEKyJTa

It is now interesting to speculate about the reason why would in Serbian (and, for a long time, in
Macedonian) the equivalent of a term which is, beyond any doubt, of feminine gender, be of masculine one.

The author believes that it is a reasonable guess to assume this to be a consequence of the mechanical
transfer of the French pronunciation of “molécule” (approximately, “molekil”) into the Serbian equivalent of
“molecule”. That this is not a wild guess is evidenced by the content of some Serbian sources® (cf. Fig. 1),
including the renowned dictionary by Vujaklija®.

r -
| momduyn (mbreryn) « malécule
MOMRMWN u dus. W xeu. #. KOLEKVA. — ATOMR | mondxyza {uﬁmmygu] P E?u m_rmmzm
HHCHYHA CIAjajy K OHHM, KOjH M0 HMBA jefan mone- 'mnm#mw;rm;am:muwﬁo- .
HILT CAVMBABA]Y CACEHM DA3NHWHTH T Of 030H 30BY | eBojaiu sagporcasaivhu xapaxiBepuciiuwne xemujcxe
(Kpmian, Buexan 1871, 287). | ocobune. . |

Fig. 1. Probable origin of "monexyn"

Speaking about molecules, two more points should be mentioned. Both deal with expressions
concerning these particles.

The first of these is the expression defining what a molecule is. The commonly found expression (the
examples are too numerous to be cited separately) is that a molecule is a particle which is capable to exist as
such and is composed of two or more identical or non identical bonded atoms. The question is whether the
individual atoms of noble gasses should or should not be considered as molecules. Contrary to the usual
definition, it is advisable to treat such atoms as monoatomic molecules. That simplifies, for example, the
treatment of molecules in physical chemistry (molecular kinetic theory). Fortunately, sources can be found in
which the constituent particles of monoatomic gasses are treated as molecules. Thus, in one of the Oxford
dictionaries® it is defined as the “smallest particle (usually a group of atoms, or in some elements one of the
single atoms)”. The author completely agrees.

The second point is the statement®®® that molecule is “the smallest particle of the substance that
retains all the properties of the substance and is composed of one or more atoms”. While the last part of this
expression (... and is composed ...”) is in line with the definition discussed above, the central part
(“smallest particle of the substance that retains all the properties of the substance”) is more than just
guestionable. Among the properties of the substances, namely, is their color. If the above statement is correct
then some of the molecules would be white, other ones — red etc. The absurdity of such a supposition is more
than obvious.

A natural consequence of the wrong basic description of molecules is the equally wrong idea that
molecule = substance. The author and his coworkers have already discussed this question leading to the firm

82 M. Cresanosuh, C. Mapkosuh, C. Matuh, M. [lemukan, Peynux cpnckoxpeamckoea KrudicesHoz jesuka, Matuia
cpncka, Hosu Can, 1969

% M. Byjaxmuja, Jlexcuxon cmpanux pevu u uspasa, lpocsera, Beorpaxn, 1996/97.

% The Oxford Handy Dictionary, Chancellor Press, London, 1987.

% The Van Nostrand Chemist’s Dictionary, D. Van Nostrand Company, Princeton, New Jersey, 1956.
e BetroBuk, Xemuja 3a VIl onnenenue, |l m3nanue, IlpocsetHo ngeno, Cxomje, 1983.
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conclusion that molecules are not substances and substances are not molecules®” and that it is
unacceptable to speak that, for example, “Nitric oxide, a key signaling molecule is ....” % .

Periodic law, periodic table

One of the most important laws in chemistry is the periodic law (or periodic system) which states
that there is a clear and predictable relationship between the periodically occurring physical and/or chemical
properties of the elements, on the one hand and some atomic property on the other.

Dmitri Mendeleev who was the first scientist to seriously explore the consequences of the periodic
law, used atomic weight as the atomic property and arranged the then known elements in horizontal and
vertical groups. His basic idea was later somewhat changed: the atomic weight was changed into atomic
mass (more precisely, relative atomic mass) and then into atomic number (the number of protons in the
atomic nucleus).

When arranged in a tabular manner, the periodic table of elements results. The horizontal rows are
called periods®, and the columns — groups. The periodic tables are depicted in dozens different ways, some
guite ingenious. One of the classical ones is shown below (Fig. 2).

NEPUOAEH CUCTEM HA ENNEMEHTUTE
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Fig. 2. A somewhat old Macedonian version of the periodic table

As can be seen, the title of the table is “Ilepuonen cucrem Ha enementure” and the same title, perhaps
with missing “...na enemenrute”, is used in practically all such tables in Macedonia and, with variations on
the language and scripts, in most other languages (see Table V).

It should be mentioned that there have been suggestions that the term should be “neproanuen cucrem”
but the suggestion has been rejected by Macedonian chemists on the basis of the fact that the system itself is

7 M. Stojanovska, B. Soptrajanov, V. M. Petrusevski, Molecules are not substances, substances are not molecules,
ECRICE, Book of Abstracts, p. 261, Krakow, 2010.

% D. Malan, G. J. Ji, A. Schmidt, K. Addicks, J. Hescheler, R.C. Levi, W. Bloch, B. K. Fleiscmann, Nitric oxide, a key
signaling molecule in the murine early embryonic heart, The FASEB Journal, 18, 1108 (2004).

% The Macedonian equivalent would be “nepuoau”, the singular of the term being “neprozna”, something that is
practically completely missing in our dictionaries.
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not periodical (“appearing in regular intervals”). In fact, the name is based on “nepwona, f’, not on
“nepuommucH, adj”!

One further point concerns the name: should it be “Ilepuonen cucrem” or “Tabimia Ha TEPUOTHHOT
cucrem”? The author strongly supports the notion that the second of the mentioned doublet is to be accepted
and used since it reflects the true nature of the object’®"".

Table IV
The terms corresponding to “periodic table” in several languages
Language Term Language Term
English Periodic table Russian [Mepuonuaeckas cucremMa
, N . Iepio a cucremMa
French Systéme périodique Ukrainian PlOMITTHA CHCTEM
CJICMCHTIB
Italian Tavola periodica Bulgarian IMeproauyHa cucTema
Croatian Periodni sistem Serbian IMepuoaHu cHCTEM
Slovenian Periodni sistem Macedonian IleproseH cucteM

CONCLUSIONS

The author is convinced that, in order to solve a problem, one must first, detect it and then try to find
a solution, being aware that many factors influence the attempted search for solution of the problem.

It is the belief of the author that the presented text shows that there are problems concerning the
language of chemistry, both local (Macedonian) and regional and that solutions can, hopefully, be found.

In some cases, the local inconsistencies are so deeply rooted that it would be futile to suggest changes,
whereas in other cases the change to the better (in author’s opinion) could be achieved relatively easily.

As for the regional inconsistencies, the ultimate hope of the author is to demonstrate their presence,
whereas the actions to ameliorate the situation are exclusively the task which is left to the local authorities —
chemists and linguists.

BEJIEILIKH 3A JASUKOT HA XEMMUJATA. 12
3A JABUKOT HA XEMMUJATA - JIOKAJIHU U PETUOHAJIHU ITPOBJIEMUA

bojan lllonTpajanos

HctpaxxyBauky LIEHTap 3a )KUBOTHA CPEIMHA U MaTepujay,
MakenoHcka akazieMuja H Haykute 1 ymetrHocture, Ckonje, Pemybnuka Makenonuja

JazukoT Ha Xemujara ce COCTOM 0J1 CUMOOIH, 300pOBH U UCKa3u. Mery cumbonume, BO CEKOj TEKCT 3a
XeMmujaTta HajOpOJHH Cce CUMOOJIMTE HA XEMHUCKUTE CJIEMEHTH, a MOBPEMEHO M CUMOOJHUTE 3a (PU3UUKHUTE
BEJIMUMHU U CIUHHUIIMTE 32 HUB. 300posume TH 03HAYyBaaT XEMHUCKUTE €IMHKH WIIM XEMHUCKUTE MPOIECH.
Hckasume, nak, cnyxar 3a Jia ce 00jaCHU 3HAYCHETO Ha KAPAKTEPUCTHYHHUTE 300POBH.

XeMHCKHTE cumb0au ce METyHapOJHO YTBPJACHHM M C€ IMUIIYBaaT HAa WCT HAYWH, BO CEKOj jaswK
HE3aBUCHO OJ] TOA Jalli TEKCTOT BO KOj Ce HaoraaT ce KOPHCTH JIATWHUIIATA, KUPHIUIIATA, apariCKOTO WU
KaKBO U JIa € JPYO MUCMO.

Mery 300posume mMTO ce KapaKTEPUCTHYHHU 32 XEMHjaTa, HAjBAXKHM CE OHME INTO T'M O3HAYyBaaT
OCHOBHH €IMHKM Ha MaTepujaTa (Ha mp. aTOMH, MOJICKYJIH U CJI.), OIIITHTE WIK COeHU(PUIHUTE POPMHU Ha
marepujara u, ce pa3oupa, XeMUCKUTE Ha3UBH Ha CYIICTaHIIUTE.

" B, Illontpajaros, Benemkwu 3a jasukor Ha xemujata. 11. 3a mepuoaudnata TaGNMIA U 3a arperaTHara coc-Tojba Ha
atomort ox nmHKOT, Maced. J. Chem. Chem. Eng., 34, 221 (2015).

™ 1t would be even better to use the name “Ta6iuya na nepuoduuom cucmem ua eremenmume”.
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Kako mito Beke Oemie pedeHo, KapaKTePUCTHUHUTE UCKA3U C€ HEOMXOMHH 32 J1a Ce NpUae 3HAUCHE
Ha 300pOBUTE, OMIIO THE Ja CE€ KapaKTePUCTHYHHM 3a XeMujaTa (TaKBH C€ XEMHCKHUTE Ha3WBH) WM MMaar
MOOTIIT KapakTep.

Makap mTO ja3WKOT Ha XeMHjaTa ce CTPEMH Jla MMa yHUBEp3aJeH KapakTep, BO ymoTpeda ce u
TEPMUHM KapaKTePUCTHYHHM 3a JaJieHa cpennHa. [len Ha oBoj Tpyn e Ja ce mocodaT mpodiIeMuTe (JIOKaHH,
PETMOHAHYU WM TIOOTIIITH) Ha OBa IOJIE W, KOra Toa € MOXHO, Jla ce Cyrepupaar HauYMHU 32 MOJ00pyBame
Ha cerairHara CuTyaluja.
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