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X-Ray Diffraction analysis of deposits
from the Fuji 30 MW turbine in OV-5 at Svartsengi

Samples where collected at the request of Albert Albertsson of deposits from the
turbine’s interior on the 17™ of May, 2002 by Magnus Olafsson and Sverrir
Thorhallsson from Orkustofnun-ROS. At that time the turbine had already been
cleaned with high-pressure water and undisturbed samples were only obtained from
blade holder #1 that had not yet been cleaned (Fig 1). Sigurdur Sveinn J6nsson at
ROS XRD-laboratory prepared the samples and identified the crystallized phases.
The peaks in count were matched against PDF-2 data base series 1-46 from ICDD.
All relevant peaks are accounted for, as can be seen from the XRD diagrams. These
results were reported by E-mail 21.05.2002.

The samples where dried, crushed in a mortar and transferred to a sample holder of
aluminum with a glass backing. Two of the samples where not sufficiently large to be
placed in a Al-sample holder and a thin zero-background qz-plate was used instead.
The samples where scanned from a low-angle of 2° (20) up to 70° (20). The
diffractometer used is a Phillips PW1710. Anode used was Cu ko, at 40 kV and 20
mA.

Sample #01.

Precipitation from the back side of the inlet nozzle blades (Fig 3), (on exhaust side) is
made nearly entirely of crystalline Ca-carbonate (CaCOs) and both calcite and
aragonite are present (Fig. 1). A small peak of anhydrite (CaSOx) is present and traces
of iron sulfide (probably pyrite- FeS;). A small hump representing the presence of
some amorphous silica is only noted in this sample.
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Sampe #02

Sample taken in sealing fins opposite the tip of the first turbine stage (moving blades)
(Fig 2). The shroud of the first stage was worn down (Fig. 4). The sample is
moderately crystallized, showing rather high background radiation due to a high
content of iron, but the bulk of the sample is a mixture of iron-compounds, mostly
iron oxide (magnetite Fe;04, magnetism not confirmed) but iron sulfides FeS and
FeS, are also present. The iron could be on some other oxidation state. One peak from
anhydrite CaSO, is present but carbonates are absent and so is amorphous silica.

Svartsengi OV-5 #2
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(8] 37-4408.¢) - Aty dite, syn - CHSO4 - Y: 60.00 % - d X by: 1.000- WL: 1.64066

£ 24340 () - Pyrto- FeS2-Y: 60.00% - d xby: 1.000- WL: 1.64056
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24020 (C) - Fynhitito T, syn - Fe7S8- Y: 80.00%- dxby: 1.000- WL: 154056

Sample #03

Sample scraped from the back of moving blade of stage 8. A very-very thin crust was
collected from the blade, but previously the blade had been washed with high-pressure
water. A very high background is an indication of a very high iron content, and peaks
for iron compounds are present (magnetite Fe;Oy, pyrite FeS,, pyrrhotite FeS) similar
to sample #02.
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Sample #04

Sample taken from lower half of the turbine casing, by the eighth stage. Background
is high (high Fe-content) and the mostly abundant crystallized phase is the iron-
carbonate siderite (FeCO3). Other iron compounds are also present (magnetite?
Fe;04). A trace of sylvite is present (KCI).
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(W 414475 () - Aragerite - C2003 - Y: B33 %6- dx by 1.000- WL 1 54060

[® 15.056(9) - Cddite, syn - CaCOB- Y: 458 % - dxby: 1000 - WL 154055

(5] 21496 () - Artydita syn- CaSO4- Y: 29.47 %- dx by 1.000-WL: 1508

£ 24310() - Pyite - Fe2- Y: 60,00 % - dx by 1.000 - WL: 1.64068
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240220 (C) - Pymhitite 3T, syn - Fe7S3 - Y: 80.00 %- dxby:1.000- WL: 155055

Sample #04

Sample taken from lower half of the turbine casing, by the eighth stage. Background
is high (high Fe-content) and the mostly abundant crystallized phase is the iron-
carbonate siderite (FeCOj). Other iron compounds are also present (magnetite?
Fe304). A trace of sylvite is present (KCl).
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‘SamMe#1

® Sample#2

Figure 2. Close-up of sampling sites, clearly showing the amount and type of deposits. Sample #1
from light coloured scales in the inlet nozzles, sample #2 of black deposits by sealing fins against
shroud of 1* stage moving blades.
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Figure 4. Turbine rotor after washing. Sample #3 was a very — very thin film from the 8" stage.
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Figure 5. Rotor wear on 1* stage shroud opposite the sealing fins where sample #2 is taken.
Photograph taken after initial high-pressure water washing of turbine rotor.
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Figure 6. Upper half of turbine casing after initial high-pressure water washing. No deposition
was remaining that could be removed for analysis.



Sample #4

Figure 7. Sample # 4 in lower half of turbine casing.
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c/o Sverrir Pérhallsson
Unnid fyrir Hitaveitu Sudurnesja.

XRD-greining — kénnun a atfellingum dr hverfli i Orkuveri-5.

Synin sem barust voru tekin tr hverfli { Orkuveri S. Eitt syni var grétt hradur og hin prji voru svort. Synin
voru molid i mortéli og tvd sett & Al-synahaldara en tvo & Qz-synahaldara. Melt var fra lag-horni (20=2°) til
ad sja hugsanlega toppa 4 10-20 A og ad 20=70° en pa ma gera rad fyrir ad flestir toppar sjaist. ivotadur var
X-ray diffractometer ROS af gerdinni Philips PW-1710, med Cu ka-geislun a4 20' mA 0g 40 kV. Mizliskra
sem notud var heitir malmur. dql. o '

‘

#01 er naer eingdngu kalsit og aragonit. Nokkud er af anhydriti f syninu ué -n.3-vottur af pyriti. Annars er
um ad rzda tiltélulega hreint syni og orlitill vottur af kisli er merkjanle v

#02  er blanda af jarnsalfidum og jarnoxidum (pyrrétit, pyrit, magnetit). Mest dberandi er magnetit.
(segulmognun ekki konnud) en bad geti verid ad jarnid sé 4 einhverju 63ru oxunarstigi. Har

bakgrunnur bendir eindregid til has jarninnihalds. Einn toppur sem er merktur og 4 hann vid ashydrit.

#03  mjog har bakgrunnur og mikid jarn { pessu syni. Pad sem er kristallad er svipad og { syni #07. siiliio og
oxid. Vottur af aragéniti og kalsiti er i pessu syni.

74 Har bakgrunnur og tiltdlulega mikid jarn, tveir kristalladir fasar, jarnkarbonat, (sideri) {:-y e netit eda
annad jarnoxid. Smavottur af KCl finnst { syninu, einn toppur. .

Reykjavik 21. mai 2f'u:

Sigurdur Sveinn Jénssow



