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I N T R O D U C T I O N

This data report gives the raw data and preliminary flux
calculations for the experiments referred to in the paper
“Silica ‘Apparent ’ Solubilities and Rates of Dissolution and
Precipitation for ca. 25 Common Minerals at 1-2°C, pH 7.5-8.5
in Seawater ”, by Dav id C. Hurd , Charles Fraley, and James K.
Fugate , to be published in the volume “Proceedings from
Symposium on Chemical Modeling--Speciation Sorption , Solubility,
and Kinetics in Aqueous Systems ”, American Chemical Society
Symposium Series , 1.979.

In these experiments a~ prg4cimatel~ 25 common minerals
were allowed to react with 1-2 C, pH 7.5-8.5 seawater having
different dissolved silica concentrations , and the increase or
decrease in dissolved silica was monitored with time . What
make s these expe~~iments unique is that they were done at low
temperature (1-2”C ) and that the solutions were periodically
centrifuged and a new solution having the origina l dissolved
silica concentration was re-introduced. In addition , specific
surface areas of the minerals were determined before and after
the experiment to monitor whatever changes might have occurred
and to allow for these changes in the ensuing calculations .

The report is divided into two sections; the first gives
the raw data and preliminary calculations and the second gives
elemental analyses of each mineral and references to analogous
analyses by othe r workers. X-ray diffraction analyses were
done on all samples , and listings of the positions of the
major peaks are available upon request.

-.

‘
~

• .

Li 
.



• —
~~~~ 

w- -—- - — - -  —

11(

Explanation of symbols and abbreviations:

1) Den. = Densi ty of min e r a l

2) FORM . WT. Formula weight of mineral

3) # Si Atoms/FORM . Number of Si atoms per formula

4) Spec. S.A. — Specific surface area in m2/ g r a m

5) Total S.A. = Total surface area of sample in m2

Spec. S.A. x sample wt

6) Mol. Vol. = Molar volume in cm 3/mol

FORMULA WEIGHT (M_)
= Mol

Density (
~

)
7)  L Th ick nes s = Layer  th ick ness , where the thickness is calculated

as the edge of a unit cell whose volume contains one formula

weight of the mineral and which is assumed to be cubical.

• / 3
• (e m

Molar Volume \.Mole
23 tM olecular units \Volume unit cell 6.02 x 10 )Mole

L Thickness — p’~ olume molecular unit

L Thickness measured in cm.

8) Vol ./L Volume per layer. This is calculated by assuming

tha t the to tal su r f a c e  area of the mine ra l  can be r ega rded  as

a planar surface. This surface is multiplied by the layer

• thickness to arrive at a volume which represents the amount

of the mineral to a depth of one layer thickness.

Vol./L. — Layer thickness (cm) x Total S.A. (cm
2
)

Vol./L . measured in cm
3.

~
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9) Mol./L = Moles per layer.

Mol./L. Vol./L (cm
3)

Molar Vol ume (cm
3 
)

Mole

10) Mol. Si/L — Moles Si per layer

Mol. Si/L = (# Si Atoms/FORM)( 
Mol

Laye r,’

11) S.A./cc — Total surface area m 2 per cm 3 of solution . The

amount of solution for each sample was 75 cm
3 so that

S.A./cm 3 = Total S.A./75 cm3

12) Part. Rad. = Average particle radius of the particle in the

sample assuming that all are spherical.

Part Rad 
x Weight of Sample (gr)

Total S.A. (cm 2) x Density 
(~~~~~~~~~ )

Part. Rad. is measured in cm .

13) pH is the range of pH values for a given solution.

14) MicroM Dig. Si is the initial concentration of dissolved

silica in solution measured in io
_6 

Mole s/ 9 ...

15) 1401./Area (0—6) is the number of moles either dissolved from

or pr ecipitated by the sample per cm
2 of are a of the sam p le

in the time interval from the start of the experiment to

six weeks. It is calculated by summing the changes in

—8concen t ra tion , multiplying this figure by 7.5 x 10 to

• conver t ch anges in concen t ra tion in sol uti on to silica los t

• or ga ined by the samp le , and d ivid ing by the total s u r f a c e

area of the sample.
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16) Mol ./Area (2—6). Same as above except only the changes in

concentration from 14 days to 42 days are summed. The

following are the left—hand labels that appear with each

• new value of pH , IIM dissolved Si , and new spec if ic s u r f a c e

area. The data appearing beside these labels are based on

the new specific surface area.

17) DELTA CONC. = the change in conce nt ra tion of silica in

micromoles.

18) Laye rs Lost — Assuming that the surface area of the mineral

sample is a planar surface , a layer is defined to be this

surface area multiplied by the thickness defined in (7) to

give a volume . Layers lost up to each time value is

computed by adding the changes in concentration up to that

time ; this is multiplied by 7.5 x io
_ 8 

to concentrations in

micromolar in 75 ml~ of flu id to moles of silica. The

complete formula is

( E~C x 7.5 x io
_8

Lay e r s  Los t — Mole s/ l aye r

If the changes in concentration are negative , th is ca lcu la tion

gives layers precipitated by the mineral. If some changes

are positive and some negative , the ca lcu la tion gives the

net effect. 
•

19) Z Vol. Lost — % volume lost. This is the % of the mineral

sample tha t is los t (
~~ d issolu t ion)  over the time in terval

indicated.

2 Vol. Lost — 
Layer8 lost X VOlllayer I :
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20) AVG FLUX ~ Avera ge flux of silica from mineral sample.

EAC x 7.5 x 1O~AVG FLUX - 
Total S.A. x TIME INTERVALS

The unit s of AVG FLUX are ( Moles )
cm 2• sec

21) Ins. FLUX — Instantaneous flux of silica from mineral sample

or the flux during only one interval of time in the experiment.

AC x 7.5 x io
_ 8

Ins. FLUX - 
Total S.A. x TIME INTERVAL

The units are the same as in (20).
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