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2CaCO, + Mg?* = CaMg(CO,), + Ca**
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F)RE,BE 1AW, £ E, F Y CaCo, M EMES SHBKTESH 20—-53%,
ifiZe CREFRIX 5 2—7 %, RBHTERIHME BRI S B EBL AR D A HREE CaCo,
WA R, T RIT FANKX ME AR

%1 CaCO, BRMIHNO
Tab. 1 Calculation of CaCO(S) dissolution

B B RS (553 BRS Ba¥
c, 3.98 E, 38.9 F, 5001
C, 4.17 E, 40.7 F, 40.7
c, ‘ 4.07 E, 34.7 F, 32.4
C, 4.90 "E, 47.9 F, 31.6
C, 6.60 E, 52.5 F, 33,1
C, 3.63 E, 20.9 F, 39.8
<, 5.75 E, 33.9 F, 40.7
C, 3.24 E, 21.9 Fy 43.7
C, 3.31 E, 29.5 F, 21.9
o 2.04 E, 20.0 Fyo 27:5
C,, 3.63 E, 22.9 F,, 28.5

@ CaCO,(calcite) + H+ = Ca*t + HCO; log[Ca*+] = 1.92 — log[HCO5] — pH

. FREMRAILER
EFRBLEN, TRAGTRVABIKA, BRATUEFBANEE LER, X
MR RIERE SR EETRY- /KR EUT REBRAKR™, K RERA:
10CaCO; + 2H* 4+ 6HPO;™ + 2H,0 = Ca,( PO, )s(OH), + 10HCO;
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Fig. 2 Correlation between alkalinity and
calcium in sediment interstitial water of the
East China Sea
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Fig. 3 Comparison of the stability of
CaCO,(8) with Ca,(PO,)(OH)(S)
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Fig. 4 Ralationship between alkalinity and
phosphate in sediment interstitial water from

the East China Sea



158 ® ©® 5 ¥ & 22 %
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Tab. 2 Cdmparison between measured Eb and theroretical Eh°

&S| Ew Ehy | B&Z | ER Ehy | #&% | Eb Eby
c, —263 —211 E, —188 93 T, —187 —176
C, ~259 —116 E, —189 86 F, —180 —150
c, —264 —136 E, —189 38 F, —~192 —163
C, —262 —63 E, —191 23 F, —196 —184
c, —255 —259 E, —188 —63 F, —187 ~191
C, —270 —216 E, —201 —87 F, —189 —192
c, —262 —141 E, —~199 —107 F, ~195 —189
C —274 —151 E, —207 —13, Fy —194 —171
c, —270 —71 E, —205 —164 F, —195 —191
Cp —286 156 E, —216 —140 Fio - —201 —~188
Cu, —270 -7 E,, —210 ~165 Fu, —194 —134

HEBRER K 20 MR 29 LIEN, EREAMM, ER’, Eh f#E, WIAERERY
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C GHEEAREARPRH—A A, W2 RO EFYEBET (Ma(OH),),
E45EH (MnCO): BEF (Mn0y)s KEH (*-MnOOH) % 7-MnO,, ME 6 hE 1Y
EHABTRYABRARIT DA (CR)ETF MaCo, X, B (B &) i ik
46 (FEET Ma®* K Mo™-MaCO; BHRK, HEEUTRR:

) MnCO; + 2H* = Mn?* + CO, + H,0, log K°® = 8.08
M 3ELEH, HIE Ma-MaCO; P Mo KB 5 SSE LR,
MnCO, K% AT $R LA K R 60—80%, JiHE MnCO; ROMMBRIITIEE: &I % |
B Mo MIRE. TEREMKLEE oH B8, MaCo, NI, MIBAHERET
BT oH FE, Mo** [ MaCO; MR ITHE, IAMRATS Mn* HHED,
®3 F#HitHHE Mot 5325 Mot RERIER

Tab. 3 Comparison of measured Mn?* concentrations with Mn?+ values
calculated from MnCO,(S)

E&S C, C, C; C, = G, Cs <, Cs G, Ci CCy

Mn*tyug i 0.99 1.31 Q.95 1.04 1.65 0.66 1.14 0.52 0.66 0.25 0.67

‘ Mn*tgm{ 1.58 1.40 2.02 1.52 2.18 3.12 1.08 1.66 1.62 1.58 1.12

=. & [£3

LRI AR AR, R G E—ERENEE AL, CaCO, BRIERAREE ;T
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CARBONATE AND THE CONTROL SYSTEMS OF IRON AND
MANGANESE IN SEDIMENT INTERSTITIAL WATERS
OF THE EAST CHINA SEA*

Song Jinming and - Li Yan :

(Institute of Oceanology, Academia Sinica, Qingdao, 266071)

AssTRACT

The study on carbonate systems is a very important subject of early diagenesis in intersti-
tial water chemistry. But in genmeral, the behavior of iron and manganese in marine sediment
interstitial water are the typical examples in oxidation-reduction systems, so iron and mang-
anese in marine sediment interstitial waters aré controlled by their oxidation-reduction  sys-
tems. o L )

This paper lays emphasis on dolomitization of calcite, dissolution of CaCOs and phosph-
atization of calcite, as well as on the control systems of iron and manganese in interstitial wa-
ters of the East China Sea.

Nine cores about 60 cmn depth were. obtained by using box corer from three regions of
the East China Sea (the outer region off Changjiang River Estuary TORCRE, the Okinawa
Trough TOT, and Taiwan Strait North TSN) (Fig. 1). The pH values, Eh, dissolved phos-
phate, calcium, mangnesium, total alkalinity (ALK), sulfate, iron and manganese in intersti-
tial water were determined. The results are as follows.

1. Dolomitizatlion of calcite
Calcite can be transformed into dolomite in high pH value!®
2CaCO; + Mg?** = CaMg(COQ,), + Ca*t

The pH valugs are from 8.05 to 8.85 in TORCRE. Calcium concentration is inversely
correlative with margnesium concentration in- some- degree.  Other - researchers have
pointed out that mangnesium-rich calcite exist in the region, the mole values of
mangnesium is 21—31%@,

2. Dissolution of CaCO,
Calcium concentration is unsaturated in interstitial water. CaCO, has a tendency
to dissolve. - Calculation shows that the dissolution of calcite (CaCO;) can provide

20—50% calcium of total calcium in interstitial waters in TOT and TSN, but in
TORCRE, there is only 2—7% calcium produced by dissolution of CaCO; (Tab. 1).

3. Phosphatization of calcite

Phosphorite can be formed on the surface of the calcite. Marine phosphate-
carbonate metasomatism does not occur at the water-bottom interface, but it does in

* Contribution No. 1554 from the Institute of Oceanologv. Academia Sinica.
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the sedimentary layer because phosphorus is better preserved in interstitial water than
in sea water™.

10CaCO; + 2H* + 6HPO;™ + 2H,0 = Ca,(PO,)( OH), + 10HCO;

In the sediment interstitial waters of the East China Sea, dissolved phosphate conce-
ntrations are obviousely inversely correlative with ALK(HCO3) (Fig. 4), phosphati-
zation of calcite can thus easily take place.

4. The control system of iron

pH and Eh are the main factors affecting the behaviour of iron in interstitial
waters. Acidic environment is advantageous to the dissolution of iron. Anoxic envi-
ronment can speed up the production of dissolved iron. In interstitial water of the
East China Sea, measured date are placed on the “Fe,0,-SO? ” region and “FeS,-SO™*
region in Eh-pH diagram for the “Fe-SO™-H,0” systems (Fig. 5.). It has shown
that ferrons produced by ferric reduction and sulphide (S?”) by sulfate reduction can
form pyrite(FeS;). Comparison of theoritical Eh® with measured Eh was also made

(Tab. 2).
Fe,0, + 4S02™ + 38H™* + 30e = 2FeS, + 19H,0

Eh isin keeping with Eh® in some sites, so the conclusion is that iron is controlled
by “Fe;0;-SO? —FeS,” system in interstitial water of the East China Sea.

5. The control system of Manganese

Manganese is controlled by its oxidation-reduction system in many regions, but
measured manganese data in interstitial water of the East China Sea are in Mn?* and
MnCO; regions on the pE-pH diagram of Mn-CO, systems (Fig. 6). Calculation of
MnCO, dissolution also verified this fact. (Tab.3). Measured Mn?" concentration
approximates to the calculated values of Mn’* from MnCO; dissolution, so dissolution
and precipitation of MnCO; control the Mn?* concentration in interstitial water of

the East China Sea.



