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INTRODUCTION

Statoil Production Laboratory (PROLAB) received two 20 1

plastic containers with water from well 15/9-11 DST 2

sar.ipled December 8th, 1981, at 1130 - 1230 and 0700 hours,

at depth 2432 - 2440 m.

The water was sampled from separator after the well was

shut in.

2. SAMPLE DESCRIPTION

The water samples contained particles and traces of an oil

film, and a brown precipitate probably Fe(OH) 3'

A similar precipitate was formed after filtration of a

sample.
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3. MEmLHODS OF ANALYSIS USED BY PROLAB

A sample was filtrated through a 0,45/Um millipore filter.

A brown precipitate was formed in the sample after filtra-

tion. The sample was therefore stabilized by adding

concentrated nitric acid (1:1000) prior to the ion

analysis.

Most of the analyses were carried out according to ASTM

methods, using atomic absorption.

The following ions were determined by wet chemistry

techniques:

ions Method
so 2- ASTM D 516

cl (including Br- and I-) ASTM D 512

HCo Co 2- OH ASTM D 513 method C
3 " 3 `

Total dissolved solids was determined by drying the

residue at 120 0C over night. Density was measured by

PAAR 401 densitometer. Conductivity was determined by a

Philips Conductivity Meter PW 9501/01. These measurements

were performed at carefully controlled temperatures.

Total organic carbon (TOC) is analysed by Carbon

Determinator EC12 made by LECO Corporation.

Relativ standard deviation, RSD, was determined

(experimentally and/or theoretically) on every measured

value.
n

Xi

RSD s/x where X X. (i=l ... n)
n i

is the measured values in n independent measurements

n I 1/2
E (xj-Fc) 2

i=l -
and, s n-1

L
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4. RESULTS

Table 1 shows the results of the formation water analyses.

In table 3 is given the results of analysis of water from

15/9-11 DST 2 sampled at 8/12~81 kl. 0700.

Table 1. Results of ion analysis of water sample.

Density at 20 0 C, g/cm 3 1.0420

pH 6.69

Total Dissolved solid, % 6.21 63.c)c:':

Conductivity at 200C, mmho/cm 80.0

Total organic carbon, ppm 31

Ion concentration (ppm) epm RSD %

Na+ 20633. 897.5 2
K + 207. 5.3 i

t-19 2 + 2 7 3 2 2 . 5 i

Ca 2+ 2029 101.2 1.4

Ba2+ 6 4 0 . 9 1.5

Sr 2+ 343 7.82 2

Fe n+ 40.5 - 2

Li+ 3 . 6 0.5 2
zn 2+ 0 . 2 4 0 . 07 8

t-Inn+ 5 . 4 - 3

si2+ 9 . 3 1.3 4

Crn+ <0.1 - 10

Cl- (including Br~ and I- 35495 1001.0 i

p 2 0 0

So 4 15 0.4

Co 0 0

Hco 3 403 6.6

Sum ion, % 5.95 0.9

Sum anion/cation 1008.0/1037.1 1/2

Defiency in cation 29.1
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5. DISCUSSION

5.1 Ion analyses

A good balance between the anions and cations was obtained

as illustrated in table 1. The small difference observed

is within the experimental uncertainty. The consistency in

the analysis is also demonstrated by the agreement between

calculated numbers for total dissolved solids (TDS). The

calculated value is based on the equivalent amount (Table

2) of pure NaCl solutions found in Handbook (1).

Furthermore, there is a good agreement between TDS

calculated either from the results in table 1, from the

Cl- concentration, density or conductivity.

Table 2. Comparison of calculated and measured total

dissoleved solid data

TDS(%) RSD %

Residue after evaporation 6.21 i

Calculated from table 1 5.95 0.9

Calculated from Cl- ( Cl- x 1.65) 5.86 1.0

Correlated from density 6.10 0.1

Correlated from conductivity 5.80 3

"Equivalent NaCll, from appendix 2 5.86 -
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5.2 Comparision of water samples at kl. 0700 and kl. 1130-1230

The results of water sampled at kl. 0700 is given in table

3 and as it is seen from the table 3, the values vary

little from those which where measured in the water sampled

at kl. 1130-1230.

Table 3. Measured values of water sampled at kl. 0700

Density at 200C, g/cm3 1.0422

Conductivity at 200C, mmho/cm 81.2

Ion concentration (ppm)

cl- 359 4 7

5.3 Comj2arison with mud filtrate

Unfortunatly we have not been able to compare the water

analysis with similar analysis on mudfiltrate.

The information we have on mudfiltrate is an extract from

the mud report (appendix l).

Table 4. Data for mud filtrate from mud report.

Ion Concentration (mg/1)
Ca 2+ 16 0

cl- 23000

It is seen that

Cl- sample > Cl- filtrate

Ca 2+ sample » Ca 2+ filtrate

Cr sample < 0.1 ppm, and low content of TOC also tells

that influence of filtrate is low.
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6. CONCLUSION

It is not significant difference between the water sampled

at 0.700 and water sampled at kl. 1130-1230.

The water sample from 15/9-11 DST 2 contained no or a very

low amount of mud filtrate and the water should therefore

be representativ for the formation.

7. REFERENCES

1) CRC Handbook of Chemistry and Physics 60th edition

page D-261.

2) Schlumberger Log interpretationchart 1978 edition.

LAB.82.12



J 2
J

L (�,p!l VIT Y

i -1 D J 3 PPIi
G 2 i P M

3 D p p

3 5- J i - -3 5 0 0

2

r4 i GAL FOR FURTH-E.-R

e 3YL- R Y 2 - 3 I 4 �5 A L 'CI. i A:11 3 E R r2 'j: 2 2 2 6 3 2 2 5 -B RKB1 RU�.1 2):

L
-Jr- THEL A E å"$ F R 0: 1 i 3 L T

L F L D 0U T [17 Tii -L C'.! P. D l 5: 5 C- 1 V:__ D GOT 2UT
Å T l E:' T C P Il I H IK Å D 4 l I i i K y

ø -

l T.,-- L i T l

-E 231 PSI
3-3 L li.JIA TE R

F. C V P 3 T E P, I N I Al J -D HA-D TH:- SA`E COL-UD

L---T ��F 1U`FILTRATE (PIT�') r.;,v;.

CL- j 3 D P P ! I

-47:__P. FRO,'i THE 1 GAL

Z: Å + + i 2 -- p p

FRO:" T d 22 - 3 G Å L C tj

'!'�T--. T I V R Y L P Å 7 I

FF-FF

l� 1, 2 l 0 T L X R 0 R l



8

APPENDIX 2

A transformation of ionic concentrations from table 1 into

nequivalent NaCl` concentration.

Ion Concentration (ppm) Factor Eg NaCl concentration

NA + 20633 .1.0 20633

cl- 35495 1.0 35495

HCO 2- 403 0.21 84.6

K + 207 1.05 217.4

Mg 2+ 27 3 0.87 23 7 . 5

ca 2+ 2029 0.78 1582.6

Ba 2+ 6 4 0.84 53.7

Fe n+ 4 0 . 5 40 . 5

Sr 2+ 343 0.78 267.5

Li+ 3.6 1.36 4.9

so 4 15 0 . 3 7 5 . 6

Sum 'eq NaCl` concentration % 5.86

See reference 2.
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