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Ne,., Table of' Chemlcal Methods and Units

by Mario Picotti

During the 49th Ro.tmion of the Copenhugen \ s Council~ held on

Ootober 1961, there were spent t~o meetings cf two under - Ccmmittees

in the competence ofthe Hydrographical Ccmmittee -the first one to

establish the determination of salinity with standard methods, and the

socond lihich have, and still have, the charge cf composing 0. system of

rational units for roporting of'data in ocoanographioal chemistry in the

international publications of aynthetio table models and furthormore to

stu~ the insertion of these numerical data also in punched card indexes,

that are nOll undor liorkC)

This. subjeot, already examined by the COlmoil during previous.

meetings als09 has a pretty good literature that oanoerns various prop~

e sals relating to these measure units which should be used by all the oce~

nographs that have given their efficacious cooperation to the programs

unrolled during I.G~Y. periode

In this short exposition ws will also rememberthe relating b!

bliography (seoo 1. 20 30)0

At the ,uisQussion of 1961, during the f'ull setting of the Hydro­

graphical Committee, I have presented 0. table f'or the measure units,.

already published by roe on~ 1955(2), hut with some additions that I was

or opinion, sinee then9 nocessaryo

And, for the 50th meeting, next Octobers follo)nng the agreement

iud
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taken during previous meetings9 I deem it advisable to la,y o'lrt an entir~

ly remade table, following so tho proposals toruarded bysevoral eo11o~

gues and also suitab10 for the continuous,' rapid progress and strength3'­

ning of thc ooeanographical ohemistry.

Suoh modifioations and additions oonoern8

. 1) The definitions of chlorinit;r and chloros:tty proposed by Sverdrup
. .' ~ :.

~-~:I (uThe Ooeo.nl.s_aos.o."pag. 52) aeeording tO~llhieh the ehlorinitY,.of"a sea-

uater samp1e is identiea1 to .~he mass in grams, of the so enI1ed very pure

H'l5nigsohmied. silver, "for atome - woight ll ":'" the mass just neeessary to

preoipitate,the,halogens,contained in kB 09328.523.30f see - uater.

... Of course this definition results irrospeetivo of 0.110. eausal.v~

riations cf the atomic - weight of silver and of tho eomponents of sea -

water•.

Neu term ghlorosity has been,inst~ad introdueed 'to.satisf,1 the

r~q~ests.of, those who, tO,the systo~.weight/weight"preferthat one of

.!2ight!volume, aJld, therefore_ the . chlorosity gJdJA3 resul~s, trom the simple

relatio~ship chlorosity ='chlorinity x density a~ ?O~ (H.B. not thetempe-

rature 1I~~sitUII). '.

2) .The ~its.of volume, milliliter,o.nd literp (,~ and!) have,been

subst;tuted" (to,simplify the definition, for a,direct reference,wit~ the

metric system and tor the isotopi~ composition of the uater), with cm3,:

and dm3 respectively.

Their equivalenee results by the following relation :

. '.-,
l.

•..

1. 1 = 1.0000927 dm3

And 'therefore we~ave these ~ultiples :

1 m3 ... 103 d;m3 IR 106 cm3

It is obvious,~hatforthe selected 'unit ofvolume,. als~ thc tem-
. ~ /.

porature. cf .referonce,of sea 7. unter .sample ,is of 29° c .... for..the.measures

of high pr.ecision, PlI: also. the. oorresp~ndinC.sa;tini~y? ..:therefor~.1 1 S,200

in corresponding to 1 liter of uater with salinity S nnd 0. temperature cf

20°.
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So 1 a.m3 S 200 is equivalont to 1 d.m3 cf water with so.linity S

and a temperature of 200 Co

3) ,In the sorios of fundamental (major) elements we haV3 too

,insert Sr+2 F-1 o

~ ..... ~ ,- . -'" .

4) Ag for"organic compO!llnds witJ.1a weIl definite chemioa,l oonsti":,,
, .

tlltion, or for parts of ~he moleeule (particular ~ol1Ps, e.. g",8,mo~!,lY:l,

we oan do tho corrisponding ca,lcula ...,ethyl, carbonyl, carboxyl8..sooo)
,. "

tion ond givo this results8

oither / g v r /dJD.3 - or mg/rn3
0

In other oases wo will limit ourselves to the generlcal expres-. ,- ~

sionof the equiva.lent value cf cxygon (mgp om3, a.sooo) consumedfor

•..

.' the oxidation ,'11th motod of the, permanganate in" an acid solution.and .

with addition of some drops cf manganese sulphate" as ,catalytio aotion,'

as 80 reaotion I rogulator and tor a oomplete reprodueirig of the same.
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of NQmenclature, Abbreviation ancl UnHs 'or Inclicat.lon of the Moont of Constltuents of Sea - Water

Convarsfon: CoafflcreiitS

S • 0,03000 '/00 + 1,80500 CI-

Converston - Tables as, above: K.Kalle end M. Plcottl (12)

Conversion - Tables from WeigtV'IIeight to Welght/Volme (17.5) [, /7 )-0___ ,I .
K.Kalle and M. Picotti (12)

Chlorostty • Chlorinlty x Oensity 200

Conversion • Tables 8$ above

Correspondtng Values of Chlortnit.y and ChJorQstty after

Sverdrup:

Chlorintty 'I" 15.00 16.00 17.00 18.00 19.0020.00 21.00

ChJorostty 9 1~1 15.28 16.32 17.37 18.41 19.45 20.51 21.57

-- .- .-
Different

unlts

9 CI-/cb3
200

3
9 sartslcb2Qo

9 Cr-/dD3
20o

(3)

Unlt EXpressions

used

9 Sillts/kg ,

Elementa 01' clefInl t&

Chemlcal Compouncls

5ar tritt)' (5)1-',

,
ChJorostty (CI-)

Chlorlnlty (Cr·)

- F==;:;'c;::'=~==:==:==-IIIIIIi1~Ri:i:::=S;==='::::""""""":::=~==:::===~i===~1=i:;;=::::;;i;;;'======::========================;_...-...

SrO

Si"

0.8456

0.1141

c~ HC031 C03~2 C0:2(e<t~)

C C C Cü
2

(r..g)

0.1968

0.2729 0,2001 1.9768

8cAd tO g-mcl
O,03!34

~o

K

0.8301

0.03119

MgO Cao

Mg CIl

0,6032 0,7147

and to g-atoms

0,4339 0.2555 0.4105 0.2498

-2
frOl!l S~ 504 H2~04

to S S S

0.4004 0.3269

0.3338

from Na20

to Na

0,7419

g-atoms/kg

g-ant onslkg

end for carbonates

eventual

cm3 total CCl.2 (NTP)(2)'
. 3

ror dra 200 (3)

g/kg, '..

g!kg i'

Major Const.Huents'·

a) Catlolls

+1 +1 +2 +2 +2
Na- K Mg Ca Sr

b) Anions

rQ[-1 Br~1,:-1 5°4-2 HC03-1

l------------....-----------~----------.&.-----------~~~.~---=-=~ ........



Element.s of definite
Chemieal Compounds

Unlt. Expressions

used

Olffel'ent.

.' ulll ts

Conversion Coefficients'

Minor el amants

a) Metars (tations)

S\.' P (total. phosphate dlssolved,Organlc

COIIIpounds. plankton ecc.). As. B ;

'ot' NH (NH +) :N 0 NO- NO NO-
3 4 23 2 2 5 3

3 W N N N N N N
pg-atouldta 5.20° 0.8225 10.3685 , 0.2$4

0.7765 0; 3045 0.2259

and \0 9 - atolls (N) 0;0714
",

" 11

--

CuO"'nO
2

Fe 0
23

AI 0
23

AI
0.5291

Fe Mn Cu

0.6994 0.6319 0.7989

end to 9 - atOllls

0.0369 0.0179 0.01828 0.01S7~3803~

SIO H SIO:'P 0 H PO As 0 As 0' V
2 2 3 ,2:5 3 4 23 25 -

SI SI; P P As As B

0,4672. 0.4365 0.7fJl4.· ," 0.1774
O.3~4 ~ 0.3161' '" , 0.6519...

~d~~~S~ 1
0.03164 0.03223 0.01334 0.09091

to

for

for

jJ n

" If

n "

" 11

01"

<' si 3
mgo-a t<lf m S.200

jit-a tOlllsldn
3

5.200(4)

" 11

!

!
1

1) Total Nitrogen

91 3
)J dIl 5.20°

, 3
or Mgl. 5.200

I,
2), "-orit~ttrogen

N6(NH +)
, 4

pg or 1119' a's. abo'l"e

:5) NI tr1te-tU trogen

Nf'N 0 )
: 2,3

88 ebo..
U :. . ,

I
4) Nttl'ate-Nttl'ogen

N+;~ (N 0 )

I
' 2 5
es above

...-

b) MetalloIds (Anions),

AI Fe Mn Cu ecCe

NI t.l'ogen and

It , Compounds
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Hydrogen-Ion Coneentratlon 5.P.L. S8rensen
.~ g .. atoms ( Hi

pH .. Exponent (5) p H
t

'" .. log ---3-
1 dm200

pH. fog-
(tt'1

,

Dlssolwd Gases In Sea Wate!' 3 ) 3 Pg - a tomsich
3
5•200 1 9 0 N(7) CO' (8) H S(9)ClII gas (NTP Qn 5.20. 2 2 2 2

,
700 799.7 505.9 649.7 Cl1I

3 (NTP)
,

and for OXygeri

'1000-0:2 " (6)
also

0'2

Organtc Conpounda "

mg 0l dn
3
S.200 (10) cm

3 Oxydln~solution
nl10 01" nl100 (K Mn0

4
)

Alkallnity (exeess-base)
3

mg-atoms tonlzed Hydrogen mlillval/dm 0 H • loOCS

(mlillvals) neoessary for
5.20

mutraJ baUon

1 th3
,(11 )820· ,!,!ater)

(1) Chlorlnlty and chlorosl.ty and salinlty Is deflned and the approprlat.! technlque was established from Knudsen S8rensen Jacobsen and 5verdrup.

(2) (NW) quanUties of gases are exprsssed In cm3• at ooe and at apressure of' 1 atmosphere (760 Hg,'colUlltl of' mercury ~t; QII~ acceleratton 980.665 !;m/ s2 45o,J'I'. L~t
so-ealled "Physical atmosPhere"). .

: 1 physical atmosphere (Atm) .760 io,.,.. 1.0133 bar .. 1.0133 x 103 millibar .. 1.0133 lC 106 dynlcm2•

(3) 1 Ö!l35•20... 1 dm3 Sea .. vWter frOfll 5 sallntty a t' 200 temperature.

(4) 1 ton. 103 Kilograms (Kg) • 106 grams (g)
, , 1 gram SI 103 111111 tgrams (mg) .. 1rß mygrams .!Y'g,1 01" 106 gamma ( ! ).)(y )
(5) pH correoted from the effect of temperature and salinlty error•

. 100 x 02
(6).. --- " Relative ~ygen saturation.

0'2
(7) Nitregen + In~rt Gase.

(Sr Total Car~n Dioxid; F"ree Carbon Dioxid amount mg-atomsldm3~.20' and Carbon Dioxide '- Pressure (the exchange of csrbon dioxIde beb,eerl air alld seS"'1il8tel".

at an, eqtJal temperature secowater/alr system). the p~essure has to b8 reported 8S PCO:l Torr.

---
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.hyll~ Carbony'# CarboxiJ ... Groups) we will USef eitherug,Pdm3s.200 Oi" IIlglIll3S.200'

Jthe pH t.o about 4.5.

~chen Chemie An~. d. Hydrogr. u,Nar,Metor. Berlin#1935.

)ceanografia e Limnologl.,Volume Xl3 Venezia,195S.


