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The Exchanger of Deposite Water Disposal to Create New Additive Cement in Dieng
Geothemal Field Central of Java

Suhascaryo Nur, Hongky

UPN Veteran Rmgroad SWK 104 Sleran, Yogyakarta, Indonesia
sulsscary oy shoo. com

Keynords: Deposite water Disposal, New Additive
ABSTRACT

The topic a paper i& from result research deposie water disposi to changes new additive for coment shurry - The methods are four
sicps, the first is sampling md checking fickd i peothenmal water dsposal line. The scoond step is put &t and prepase daposal to
activated by light sun and to gnding up to 325 mesh The third step is to detamine of disposal if used new additive coment sharry .
The fast step & how 10 creme new additive cement from water dispossl goothermal fiddd central of jeva The result of research are
deposae water disposal can be create new additive cement shusty, good boading strength, pump abdaty, and stable.

1L INTRODUCTION
Loss of drilling shary (lost creulation) often ocours when the shary pumping cement into the annakss past the rock
formations e not (unconsolidated) md a rock that has a Sacture Lost circulation occurs due Lo hy drostatic presiu re

shurry pressures higher the rock formation, s0 & (o svesd the sharry that o used mut have 3 low dessity (lesd sharry )

Utdization of porfite additive and Oy asb as oxdonder has beos used by comp s delling foe comenn hy drostatic pressuse
of the dnilimg comont, but the addstional material has a relatively high peice, sad very limited in supply . Beatonite is slso often wsed
nnummmmnwmm The mcremse m the use of bentonite will couse a decline
mmmnmhdmdﬂlﬂ;Depmahof:ul:dnpmq:Mwhd:bmoﬂkmohunhho(mH
carth contaming silica diosade ( Si07 ) by 90 % - 98 %, kave not boen wtdized as much s possible, 10 we mead to stady the

utilization of the waste
Regional Geology ef Dieng Field

The Dieng volcanic complex (figure 2) 15 part of the E-W trending mosmtain range i Centrul Java thet etends from
Slunct mosstain on the west to Ungaran mountan on the ¢ast nad this chain of volcanoces has been identified as geathermal
prospoct by Pertaming (1994). The Dicag complex i composed of Quartenary stratovolcanoes and smaller craters nad coacs which
are distoibuted over an ares of 14 km x 6 kom ot @ clevation of 2000 m sbove sea level. Based on morp hofogical charactenstics, the
mmhmuobwm (fgure 1) mamcly Batu Raden, Sidongkal Groben, Ratamenba Horst and Old Dicog

This field is charactenized by ten lithological units which mclude, from oldest to youngest products of G. Prau (lavaand
tiffaceous tveocles, 3.60 ma). G Nasgsari (mdesite, 2.99 ma), G. Bisma (basaltic andesite, 2.5 ma), G, Pagorkandang (asdes ite,
G. Meordada and Pungonen {andesite, 037 ma), G. Kondil (dncitic sndestic fava, 019 ma), G Pakuwaga (quirtz latite,
G, Serajn (lava dome, 0.07 ma), volcenic pam and hydrothomally sMered rocks. A simplified goolopcal map of the

Diicag goothennal Geld is shown i figure |

Figure 1. Goologiesl Mup of The Dicng Geothermal Ficld, Central of Java (from Sukhy e, 1994)
|
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Figare 2. The Dieng Vulcanic Complex

1he division of silica esed in drilling cement, namely a-quartz mnd Condensed Sidica Famo. As a-
of 1he coment to the cffects of hagh temporatere (strength retrogression) whes
lhtmuuphanditnba-lwd Based on the size of the sdlica paticles, mﬂyndﬁmu‘(lwmuﬂmhm
wm). Condensed silica fume (miceosilica) is o product of the production of Silicon, Ferrosilicon, and other Sihan mdure. Berfasa
particle ghssex (amocphous silica) with a particle size of 0.1 Im - 0.2 I, approximately 50-100 times finer then poetlmd cemest,
therefore its surface arca (surface area) & very high (15000-25000 m2kg) (6)

Cementing Process

Cm-amo{pwuhsw(whﬂbhmdabﬂ)ﬂu&edn“dumu-
cementmg equipment for a particular ose . Cemeont slurry ( siuery ) which used 1o be planned ( shuery design) prior to coment ing
o wolls drilling, cementing job in 10 run smoothly as planned. There are some impartant things 1o consider o plassing the
slurry, one of wiich is the physical properties of coment slurry which density

Cement slurry density is the most mapoctmt fictor in planning 3 slurry beomuse the density aflicts the natwe - the
physseal propenties of the cement slurry such as thickening time, rheology . compressive strengh and cahers. Large shary sed
munimam density must be greater than 2 ppg of drilling swed demsity So = s implementacion i the field, the density s the main
thing thit should be monitored, so that is alway's stable i the mexing process

[ MATERIALS AND METHOD
Eguipment and Materiuls

5
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The equipment used for | testing of the preparstion, mmnufacture of cement, conent thealogical mems urements
and density, 10 messre compressive of cement, namely -
. Scales Digtal (Digtal Balmace)
b Mivxing Blender
¢ Mod Batance

d. Measuring cups (100 and 250 cc)

¢ Fma Viscometer

£ Corver Hy drmulic Press

& Mold

b Oven

Materisis ned additonsl matermils used @ testing mchsde -
& Drilling cement (Class G)

b, Stica scsle
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d Bentomte
¢ Water distillation
Research Variables
o Varubles

Use of slecs scale und bestonite
b. Varishie Depending
Research and Prepamtion Procedure on Laboratorium

Wste geothermal silica Depomition (silica scale) 15 8 precipitate formed from geothermal fluid (Geothormal Brine) that

flows to the surface through a pipe from the reservoir 1o temperatures over 1800 C under (he surfice, towards the low
o the surfhoe. Most seway pothermal (scale) wis found in geothermad weas tha bave subgurface
(indicaed by 1he appeseance of hot sprog md peysers oo the surface). Place the discovery of in Indonesm locsted m
Cemtral Java, and abo a hittle = other grothermal arvas.

The effocts of the addition of replacement material (Silica Scale) and the of decline in some bentonite slurry deessity .
It is also seen 2 increase in compressive strengh of the effect of the addition of & substitute matorsl (silics scule) and additives
(bentonite) to the slurry in some temp erature coaditions with a fied shury doasity .
& Sicn sonlie preparation
Silica scele & 1akes i powder form directly geothermal fisdd The next process is sefting the two materiads. Sievg s done by
using & screen size of 60 mesh Materials - matenals that gualify silica scale of the screen, it can be used & & material m the shary
lngsusag drilling coment
b Measurement of the percentage contest of SI02 = silica scale
Measurement of the amount of S507 cootent of the silicn scale performed using x-ray besen = the laboratory chemical analy sin
¢ Measurement of densaty and shsolute volume of silica
The process of silica scale density meassrements done using mud balance
d. Design of low-density shrry
The design is done in a laboratory sty cement dnlling The design can be dooe wsing the calculation table 1.
know the shaolute volume of new additives arc used To determine the sbsalute volume of additive, can be done
additive increments of | pound, snd = messuring the volume = gallons a S0 1o make a low-denuty slurry can be done
using addztional additive that can increese the volume of shary is Bagh but has a light waght.

Taidle 1. Density of Cement Sharry

No Starry Composition Donsty, ppg |
Cement Base 13.80
2 Cement + 1% Bewooge 1540
3 Canent + 2% Bentonite 15.00
Kl Cement + 3% Bentonite 14.60
5 Cement + 4% Bentonite 14,30
6 “Cament + % Bentonite 14.00
7 Cement + 6% Bentonite 13.80
8 Cement + NM 13.60
" Cement + 8% Bentonite 13.40
10 Cement + 9% Bentonite 1320
) Cement + | 0% chmlt_ 13.00
12 Cement - Sdica Scale - 5 15.75
i3 “Coment . Sib : 1566
14 Cement_: Silica Scale (85 : 19) 15.57
15 Coment ; Silica Scale (80 : 20) 1548
16 Comantt : Silica Scale (75 25) i539
17 Cement - Silica Scale (10 30) 1530
18 Comrent : Silica Scale (65 - 35) 1520
19 Cementt - Silica Scale (60 80) 1511
20 Coment : Silicn Scale (35 ; 45) 1501
21 Cement | Silica Scale (50 | $0) 1491
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¢ Shurry density measisements

The process slurry density measursments done asing moed balance.

I Tosimg the compressive strengh

Compressive strengsh testing of coment drilling usg sibica flour additive of obsadian stone.
I RESULTS AND DISCUSSION

Unilization of silica scale that hive boen deposited from geothermal production has o chemical osition of $102 = 03
337%, tested in the form of & fine powder 60 mesh sze. Silica vealde 18 taken divectly from Ddeng peothermal

Table 2. Physical and Chemical Propertios New Addiive

No Material Density Absalute Volume | % S0y
(ghe) (bbIhy %
1 Silicn Scale 2323 0.091 93337

z.:(osom')»c 10 A AP * Cement Class * G * haw a standard densicy of 158, with » standard required in the mixing water by

Through memsurements of the marenal density 5 known that siics scale has a volume of 0.0910 mbsolute galllh with a
specific gravity of 2328 grcc, the orgmic sdica has a volume of 0.117 sbeolute millh snd a specific gravity of 2.116 grice and fly
amm-mao.mmm-m.m{:w . This is caused , f the scale silica and rice has
mixed nto the shurry will result i 0 decrease in density s higher than fly ash (extender standard in the company ), Unbike the case
with bestonte, bentonite deap e having & volume of 0.0454 sheolute @illb with u specific gravity greater than the material nbove
was third i the mnount of 2.65 grice, but bentondte slurry density cam lower ssgnificantly than 2 surrogate material (silica scade mnd
z;h).fh‘-hmbm-tbotimoﬂhaﬁhdhmhhlhlw.waddhhudwucmhﬂdhw&e

at 53 % BWOC may usage of 1 % bentonite (according to the APS), 50 that the bentonite + additional water that s mvolved
i producing a lower density than the material other exgenders. As m cxmple can be scen in the results of studies in tabde 1, ibe
cement ghary compeaition : silice scale { 50 : 50 } can manghmsilkan density of 14.91 ppg 1o the composition of coment sharry | fly
ash { 50 : 50 ) G ondy produce & density of 15.09 while adding anly 10 % BWOC bentonite day am be managed 1o reduce
the density of the slurry sto n standard 1300 ppg y test results can be seen from the appendix | {figure 3).

In 1he samples thie have been Tested (sfca scale), it 15 known that 1he addition of a suhstiute matenal sbave 10 % into
the shury, followed by the addition of witer shookd be dooe. The sddition of witer proficiency leved cam be done by adding day, s
that the shurry viscesity 5 not too high |

Based on the testing of chemicals | known to the chemicnd compostion of silica scale and orgnic silica which has a farly
high content of S107, 30 to see the effects of compressve strenggh development of coment replacement matenals as a result of the
we of eteder @ coment sharry, coment lesting the compressave %dmﬂOohquMua
comparison and mesurcement of the coment + bentonite, the density o 157 ppg ® sev el temperatares, Compressive
strenght test results can be seen from sppendix (table 2)

Theough the table 2, it con be seen that the use of silica scale s an extender, compressive strengh of coment dnillng ot
high temperature is 302 * F ot 385344 psiso it con be seen that the addition of silica scale can give offect ncrease in com pressive

strongth higher thae the addition of rice sk . This happens becmtse the content of SO2 m sdica scale o larger. Uplike the cae
w;nennpmwlkmdmmcummduhmdu;y,.Tm.:mndw.huhgmuuﬁt:n&f
03 % BWOC bentonite 10 prodece a density slurry constant o 15, # tendency 10 decresse o

wdohcmgho:fnnmdi'mmwof 66 ti.-ilcllwo‘ﬂ'l‘m

compressive o 292232 psi. So a docreme in compressive of coment sound 54134 psi Test results of
compressve s temperature of various materuds can be soen flom appendes (figire 4)
L Conclusion

1. Based on the chenmical analysis porformed, the chenscal composzon of the silica containing S6O; scale i quate high v 93.34%

2 In sddition encoder wikh the compasition ratio of coment med extender for 50:50 , thes the dessity of silica scale is 14.91 ppg M
will be different with the addition of bentonite to the coment which is accompaniad by the addition of witer , thus causing the
density of coment down too sharply

3. Use of substitute maserils ( silica scalo) on the addition of above 10 % should be followed by the addition of water to provent
3¢ high viscosity of the coment shary

4. Adding silica scale s eenders in ofl drillmg dossity coment slurry 157 ppg m 3020 °F (high tempemture) produces
compressive strength of 385355 psl whik for comparison, sancly the addition of fly ash edender and bentoaite produces
compressive stremygh of 3296 pai (hased on Fisal Thesis, Dwi Ambarwat] 2003, UPNYK) s 2922.32 psi

4
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5 Utilizetion of silica scale a5 an sitemative to cement extenders drilling, has the advantage that it gowerates range desistas further
decrease the quality dcr-l mmmuuudm d(mn-dlpm— m the field) ot
high tempernture { 3020 °F

IV. Recomendation

Utdiization of silica scale can be used & an exiender i dnideg cement slurry mnd 25 ese m combination with bentonite,
then it will be able to ixrease the rnge of n pood decresse In denaity, compressive strength with high resstance to bigh

Lempermures.
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Table 2, Strengh of Bonding Cement

No Composition Tempemtere (°F) Sample | Dimmeter (om) Diameter (in) Height (cm) | Height (in) | td K Al A2 | Resfmg (psi) | CS(ps)
1 60 1 av 193 4068 1.84 096 | 08592 | 3358 | A72 “au 3445.69
2 60 2 47 1.85 19 1.54 083 | 08291 | 3358 | 342 ann 3439 98
3 140 | 37 1.46 46 177 122 | 09219 | 3358 | 212 mn 324196
4 140 2 385 152 46 177 117 | 09108 | 3354 | 230 250.00 3270
3 198 I 49 193 i 1.73 090 | 08455 | 3358 | 32 388,89 296689
0 Ol Sidaid 194 2 485 191 452 178 093 | 08537 | 3358 | 368 402.7% 3166 81
7 230 1 49 193 42 1.65 086 | 08357 | 13358 | 3Mm 138,39 2932.52
3 230 2 485 1.95 34 134 069 | 07948 | 3338 | 380 4202 331862
u 302 1 4% 1.39 362 1 43 07s | osn | 33 | 387 149 89 2065 60
10 30 2 49 193 a3 169 088 | osane | 3358 | a2 41667 316041
11 3n 3 515 203 49 193 097 | 08583 | 3358 | 411 41111 2852 41
12 302 4 51 201 4,75 1.87 093 | 08535 | 3358 | 40 416,67 296223
11 &0 i 52 205 452 1.50 093 | 08525 | 3358 | 419 36111 2466 36
12 &) 2 52 205 49 193 064 | D&sa2 | 3358 | 419 33333 228648
13 140 | 165 1.44 5 197 137 | DOss4 | 3358 | 2.06 166 67 2550 58
" 140 2 515 203 & 197 097 | 086 | 3358 | 410 3333 2349.76
15 194 1 5.15 200 5.1 201 099 | 08677 | 3358 | 41 e 314553
16 ket Bk 154 2 5.12 200 5.15 203 101 | 08714 | 3358 | 408 440 56 3100.65
17 230 | 52 208 415 163 a%0 | 0R215 | 3358 | 419 555.56 3656.79
18 230 2 52 208 49 193 094 | 08562 | 33858 | 419 500.00 3429 76
19 o2 | 52 205 4.68 1 84 09 | 0846 3358 | 419 388 89 2635 96
20 m 2 46 1.81 4.05 1.59 088 | o413 | 3358 | 328 33333 2871.18
21 30 3 52 208 46 181 038 | 08423 | 3358 | 419 569.44 38429]
22 302 4 52 208 47 1.85 090 | 0846 | 1158 | 419 36944 386397
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