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Nome: Carbono
Numero Atémico: 6
Simbolo Quimico: C
Configuragao Electrénica: [He]2s 2p?
Abundancia:
Terra: 480 ppm
Sistema Solar: 4.17x 108 (rel. a [H]=1x10'?)
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Atomo de carbono
O atomo de carbono (ndo metal)

é um elemento neutro de niumero
atomico Z=6 com distribuicao eletrbnica
K=2L=4
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Os oceanos se
comportam como
sistemas tampdoes,
matem seu pH
mesmo com adic¢des
de pequenas
guantidade de
“agentes” acidos e
basicos. Assim ha
apenas uma pequena
alteracao que deve
ser acompanhada
para que nao saia do
limite de
tamponamento, o que
pode acontecer com a

CO2(d)

respiracdo f

animais

CO2(d) + H20 ¢mmp H,CO,

fotossintese t L
l respiragdo

vegetais

OH-

C1=(H") (OH)/(H,0)

C2 = (CO,) (H,0)/ (H,CO,)
C3 = (H*) (HCO,)/ (H,CO,)
C4 = (H*) (CO,™)/ (H,CO,)
Cs5 = (Ca*) (CO,")/(CaCO3

Ctes de dissociagao

CaCO3 (s)

adicdo do CO2 em

MgCO (S) excesso no sistema.
3

Braga, E. S.


http://upload.wikimedia.org/wikipedia/commons/9/93/Carbonate_system_of_seawater.svg
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xCO, + (x+y)H,0 + yHNO; + HPO, &
(COL)(NH;),(H3PO,) + (x+2y)0,
onde: x e y sdo coeficientes de Redfield
relagoes O/C/N/P
-276/106/16/1 Redfield et al.,1963
-276/106/15/1 Goldman, 1980
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| Decom ica matéri LSy
ll_iﬁ ecomposicao da matéria iSp

Ockinonitc organica = oxidagao da MO

Consome oxigénio e transforma MO em componentes inorganicos
Feito por microorganismos sobre detritos organicos
Feito no processo de respiracado no metabolismo

Vatéria -< )

Organica

(carboidratos,
proteinas,lipidios, ( )

DNA, RNA etc....)
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Ax4:  Carbono encontrado no mdl\k

Oceanografico

Carbono Particulado — retido no filtro de 0,45 um
Carbono Dissolvido — atravessa o filtro de 0,45 um

— carbonatos, esqueletos e frustulas de diatomaceas.
(COP) — fitoplantcton, zooplancton, detritos de fito e zooplancton e de
organismos maiores

- carbonato, bicarbonato e gas carbonico (97,5%)
HCO, 87%
CO;~ 9,5% CID ( carbono inorg. Dissolv.)
CO, 1%
— carboidratos, aminoacidos,hidrocarbonetos,lipidios, etc. (2,5%)-COD
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DISSOLVEL ORGANIC CARBON (mg/L)
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Distribuicao do
Carbono organico
dissolvido (COD)

DEPTH (m)

) The vertical disiribution of disselved organic carbon in the tropical Atlantic between
5-20°N and 60-70°W. Values are the average of 10 stations. R.V. Atlantis 11, Cruisc 14,



Composicao media da MO
microplanton marinho

Ic1'IZIE 16_ 1 X
Redifiled et al. 1963
Goldman, 1980

Aportes

Assimilacao e cadeia trofica
Decomposi¢ao e remineralizagao
Regeneracao

Bomba biologica
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Ciclo Biogeoquimico do SILICIO
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SILICIO

Si dissolvido — inorganico e organico
Si particulado — inorganico e organico

SILICIO DISSOLVIDO INORGANICO
Principal forma — acido ortosilicico

» Si (OH),

H,SiO,
Tri-ldrogeno-
H,SiO, Acido ortoSilicico H,Si0, (-) Silicato
Di-ldrogeno-
H,Si0, (2-) Silicato

HSiO, (3-) Hldrogeno-Silicato

Sio, (4-) Silicato



http://upload.wikimedia.org/wikipedia/commons/e/e9/Haeckel_Diatomea.jpg

SILICIO .

Si dissolvido — inorganico e organico |

Si particulado — inorganico e organico HO = Sli — OH

OH
SILICIO DISSOLVIDO INORGANICO

Principal forma — acido ortosilicico Acido ortosilicico

» Si (OH), - 0 14-
» Sio44' ’162 pm
109.5°
Si—q
Obs. Se o pH aumenta (>8,0) a solubilidade do Siaumenta | O \
Se a Temperatura aumenta, a solubilidade do Si aumenta - O
ortosilicato

¥
%’%f
LI’"‘ SI(OH), Si(OH),
Si{OH), —* o —

SilOH),0- —*  Si(OH);08i(0H)0" —*  Qligomers »  Particles %

Monomer anion Dimer anion % § ; —*
"




Cicle do Silicio

quartzo
L NiCO jjita. montmorilonita |
- silicato 4 tros m. argilosos !.

Rochas igneas sedimentos
argilosos




sion)*© O si(oH),

. . O sion),
Si(OH),* SiOH), Qe Sigu).o-' Si(OH),
y - T—— “ Si(OH),

“———— @ «Si(OH),

Net flux of Si(OH), o + Si(OH),
» Dissolution«

TABLE 16.1 Processo Quant. Processo Quant.

Geochemical Balance of Dissolved Silicon in the Modern Ocean
Shown in Units of 10" g SiO, Yy

Input Removal Dissolvido em rios 4,3 soterramento 10,4
Process Amount Process Amount
Dissolved in rivers 4.3 Bunial of opaline tests 10.4
Submarine weathering 0.9 . &9 .
Diffusion out of the 87 Inorganic adsorption at 0.4 Intemperlsmo 019 AdSO r(;ao dO SI 014
m - ‘h . . n . .
— o L e _— submarino inorganico junto
Source: From Marine Geology, ). Kennett, copyright © 1982 by Prentice Hall, a boca de rios

Englewood Cliffs, NJ, p. 479 and D. J. DeMaster, 1979, unpublished doctoral disserta-
tion, Yale University, New Haven, CT, p. 165. After Studies in Paleoceanography,
G. R. Heath (ed.: W. W. Hay), copyright © 1974 by the Society for Economic
Petroleum Mineralogists, Tulsa, OK, p. 88. Reprinted by permission.

Difusao pelo leito 5,7
marinho
total 10,9 10,8

Opalina — silica hidratada
amorfa

SIGURL i6.1 Three-dimensional crystal structure of quartz.

Si0,-nH,0
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Silicio

silicoflagelados
apenas | estado de oxidacgéo
Compdem as fristulas das diatomaceas, espiculas de
esponjas, silicoflagelados e radiolarios
Presente em formas minerais como: quartzos, feldspatos,
olivinas, piroxenos, amphibolos, micas ( muscovita,
biotitas) etc.
silica amorfa - polimero de Si e pode ter origem artificial.
[nput via rios ¢ acentuado do silicio particulado
Presenga de acidos humicos dificulta a solubilidade da
silica, metais tragos como: Al, Be ¢ Fe dificultam a
solubiliza¢@o das carapacas das diatomaceas
Participagdo no sistema de tamponamento da agua
Silicio particulado ndo biogénico: ilita, montmorilonita.
clorita, kaolinita.
Subsaturac¢@o devido a formagdo de silicato de magnésio
hidroxilado
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(d) COCCOLITHOPHORES

L |
FIGURE | mm

Common microfossils in biogenic oozes.

TABLE
Distribution of pelagic sediment

o e (%) 0 ()
Foraminiferal ooze Carbonate 65 36 54 47
Pteropod ooze Carbonate 2 0.1 - 0.5
Diatom ooze Silica 7 10 20 12
Radiolarian ooze Silica - 5 0.5 3
# Red clay Aluminum silicate 26 49 25 38

Source: Adapted from W. H. Berger, Biogenous deep sea sediments: production, preservation and interpretation in Chemical Oceanography, vol. S, |.P.
Riley and R. Chester, eds. (New York: Academic Press, 1976), 265-388; and ). Kennett, Marine Geology (Englewood Cliffs, N.).: Prentice-Hall, 1982),




CONSERVATIVE ELEMENTS
(bio-unlimited)
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RECYCLED ELEMENTS
(nutrient-type profiles)
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Figure 8.7 Silicate Profiles in the North Pacific, Indian, and South Atlantic Oceans.
From Sverdrup, Johnson, and Fleming (1942), with permission of Prentice-Hail, Inc. .
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Figure . 3 Silicon Cycle in the Sea.



