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Abstract

The purpose of this study is to study and compare an efficiency of drilling mud mixed with
bentonite from Thailand including Lopburi, Saraburi, and Kanchanaburi to imported bentonite including
United State of America, China, Indonesia and India, which investigate the physical and chemical
properties of drilling mud mixed with each bentonite at 30, 60 and 90°C. The chemical properties of
bentonite and drilling mud are determined the elemental and mineral composition by X-ray fluorescence
(XRF) and X-ray diffraction (XRD), respectively. Result of chemical experiment shows the elemental
composition mainly consisting of MgO, ALQO,, SiO,, CaO and Fe,O,. These elements involve with
mineral composition of each bentonite. Mineral composition of America bentonite mainly comprise
microcline, kaolinite, talc, and silica, respectively. Comparison of mineral analysis represents that
bentonite from Thailand is similar to the imported bentonite, which Lopburi and India has talc and
kaolinite, Saraburi and China has silica and microcline, and Kanchanaburi and Indonesia has microcline
and talc. These chemical compositions depend on content of bentonite and barite. Crystal structure and
morphologies are analyzed by scanning electron microscope (SEM), showing a roughly, tightly packed
from the composition. The temperature is not effect to the variation of elemental and mineral
compositions, and crystal structure and morphology. The physical property is analyzed by the
rheological properties testing on Bingham and Power Law model, filtration, density, pH, resistivity,
solid and sand content according to API RP 13B-1 standard. Result of the apparent viscosity, yield point
and gel strength of drilling mud mixed with all bentonite have increased as temperature rise, while the
plastic viscosity slightly decrease as increasing temperature. The filtration ranges from 13.5 to 195 ml,
which the filtration loss of drilling mud mixed with all bentonite are similar values that high as rising
temperature. The filtration loss of America bentonite is best efficiency, which value is lower than
Indonesia, India, Lopburi, Saraburi, Kanchanburi and China, respectively. Mud cake thickness ranges
from 1.96 to 6.7 ml, which directly relates to the filtration loss. Result of drilling mud mixed with
bentonite from Thailand is slightly lower efficiency than the imported bentonite including density (1.06

to 1.10 g/cm3), pH (7.48 t0 9.95), solid content (2.0 to 10%), sand content (0.2 to 0.58%), and resistivity



(4.43t018.29 Q.m). In conclusion, drilling mud mixed with Lopburi bentonite is suitable for utilization
of filtration loss control, but Kanchanaburi and Sarburi are unqualified for this property. The
comparative price of bentonite represented that the bentonite from Thailand could be reducing cost of
imported bentonite from aboard. However, the quality and performance could not be comparable to
USA bentonite. The property of Lopburi bentonite is nearby the bentonite from India. However,
bentonite from Saraburi, Lopburi and Kanchanaburi could be instead of bentonite from aboard, which

appropriate use in condition of a shallow hole.
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Type of solid meq/100g of solids
Attapulgite clay 15-25
Chlorite clay 10-40
Gumbo shale 20-40
Lllite clay 10-40
Kaoline clay 3-15
Montmorillonite clay 80— 150
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Test parameter Specification

Suspension properties :
Minimum 30
- Viscometer dial reading at 600 r/min

- Yield point/plastic viscosity ratio Maximum 3
- Filtrate volume Maximum, 15.0 cm’
Residue greater than 75 micrometers Maximum Mass Fraction 4.0 %

3 @ U 4 @ @ 4
ﬂ]ﬁ]ﬂﬁ 23 ﬂmaﬂymmamsmuiﬂm @nllllWﬁﬁTWll@ﬂﬁlﬂﬂll%ﬂ‘ﬁ?‘ﬂ%%ﬂlﬁ@@@]ﬁ”lﬁﬂﬁiu

SO) U
U

Requirement Specification

Suspension properties :
Minimum 30
- Viscometer dial reading at 600 r/min

- Yield point, 1b/100 ft Maximum 6

. 3
- Filtrate volume, millilitres Maximum, 16.0 cm

Residue greater than 75 micrometers Maximum 2, 5 % Mass Fraction
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a a Ia o
ﬂ'lﬁl‘lfﬁﬂ‘ﬂlﬁ‘t’J‘Uﬂﬂ‘!ﬁﬂJU@Wﬂ\‘]ﬂTﬂlla$Lﬂﬁlla331ﬂ1ﬂl@ﬂﬂulﬂuIﬂuluﬁﬂﬂﬂ'lﬂllwa\‘m%‘]‘]

uanaluaisan 2.4

a 1 ~ a % A s o o
M13190 2.4 'ﬁ']uﬂi%ﬂ@ﬂ‘l/n\uﬂllellﬂﬂﬂulﬂuTﬂquﬂiﬂﬂlﬂiﬁﬂmﬂcﬁﬁﬂwgﬂ'ﬂﬁﬁlcﬁu (X-ray

Fluorescence) 3Mn1szmsiavisgomsn u dulatide uagne

Contents
. Lopburi, Thailand
Minerals Wyoming 9
A
China Indonesia (ﬂ’iiJQ@]ﬁWiﬂiﬂquﬁTu
, USA . .
HAYNITINUDALLT, 2007)
Fan (Si,0) 61.4% | 67.13% | 54.80% 71.62%
929U (ALO,) 18.1% - | 1427% | 17.20% 15.22%
oA 4
wlessneenled (Fe,0,) 3.5% 1.84% 6.55% 1.96%
Tnmifiseen'led (Tio,) 0.02% | 0.13% 1.67% 0.36%
upaidenesn L (Cao) 0.04% 1.99% 4.05% 0.61%
Taidenoan lad (Na,0) 2.3% 1.85% | 0.004% 1.41%
uuniEeuesn lad (Mgo) 1.7% 2.69% 3.89% 1.66%
Tnuna@ouesn lad (K,0) 0.01% 1.38% 0.40% 1.00%
oA 4

wosineanlad (FeO) NA 0.63% NA 0.37%
a 4 o
F4R00n l5A (ZnO) NA NA 0.003 NA
wuisenoenlud (Bao) NA NA 0.84 NA
AUTY (Moisture) 7.8% 10% NA 4.8%
anuilunsA-wa (pH) 83-9.1 | 8.0-9.5 NA 8.0-9.0
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Drilling fluid chemical Formulas Cost/unit (Baht/Metric ton)

Bentonite Al,0,48Si0, H,0 600

Barite BaSO, 3,895

Lime Ca(OH), 3,895

Starch (C{H,,09), 12,900

Cement Calcium hydroxide (Ca(OH),) 2,400

CMC Sodium carboxymethyl cellulose 58,000

Soda Ash Na,CO, 782.27
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! a H ~ % g U @
ﬂ“liN‘ﬁ 2.6 ﬂsumamﬂﬂau Tmuuuﬂumuwauwaﬂ (Water Based Muds)

Straight bentonite mud
Stability
Average composition (/m3) Characteristics toward Area of use
contaminants
Bentonite: 40 to 60 kg Low initial Slight Spud mud
CMC: 0to 5 kg density: 1.03 to Few contamination
Caustic for pH: 8.5t0 9 1.05 problems

Bentonite mud with tanning extracts

Bentonite: 40 to 60 kg pH <11 Average Depth <3000 m
Tannin: 2 to 4 kg Filtrate: 2 to 4 Ca++ <300 Low-contamination zones
CMC: 1to5kg cm3 mg/1 (gypsum, anhydrite, shales)
Caustic: 0.5 to 1 kg Cl'<20g/1

FCL/LC bentonite mud

Bentonite: 50 to 60 kg pH<9 Good Depth: 5000 to 6000 m
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FCL: 20 to 40 kg
Caustic: 2 to 4 kg
CMC: 0.5 kg

Possibly with LC: 10 to 20 kg

Holds up well to
200 °C

CI from 50 to
70 g/l

Wide area of use:
concentrations adjusted
according to contamination

(gypsum, anhydrite, shales)

gypsum mud

Stability
Average composition (/ms) Characteristics toward Area of use
contaminants
Bentonite: 50 to 70 kg pH<9 Good gypsum or anhydrite section
FCL: 12to 15 kg Holds up well to | CI from 60 to Shaly sections
Caustic: 3 to 4 kg 200 °C 70 g/1 Slightly salt-bearing

CMC: 0.5 kg

Possibly with LC: 10 to 20 kg

sections

Salt

— saturated mud w

ith inorganic thinners

Salt: 300 kg

Clay: 50 kg (specific for
salt-water mud)

Starch: 30 to 40 kg

Lime: 0to 10 kg

d>1.20

Holds up
moderately to
temperature, 130

to 140 °C

Good with
gypsum and
anhydrite
section

Fair with shales

Salt-bearing sections
Zones with slightly or

moderately dispersing shales




19

WEIGHTIN POUNDS PER CUBIC FOOT
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Drilling mud type

Advantages of using
General properties

drilling mud

Prehydrated bentonite

Y
WNENAUUN

- uANNHie uazanlSuw - @ In Tud 75-100 keg/m’

< o
UBALLUN - NN19 hydrate sz

8-10 ¥u.

o 2
- AuguMsgYEni Inay
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- Mud cake ﬁﬂjTNUTQLLagllmQLlﬂiq
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Advantages of using

Drilling mud type General properties
drilling mud
- MANNAZDIAYQN - @ Tn Tug 40-60 kg/m’
A A 3 A
- NNV UA Glumﬁlﬂ
- INNDATINTING - 15U pH = 9-10 Taaiau
Ty ol
Spud mud ¥y
- UNATUAY CMC-HV
A A A
polymer tWotuANUKHa
20
- Fluid loss 30 ml (API)
- @ TnTud ety Yield point | - pumumiy < 1.2 keg/L
1ae gel strength - AMUNIA (Plastic viscosity,
Bentonite/ - 1913 Lignosulphonate NoanMs PV) X 20
Lignosulphonate qmgﬁﬂﬁﬂﬂauuazaﬂ Yield point - Yield point (YP) = 8-12
tae gel strength - Gel strength = 2/4
-pH=9.5-10.5
y 4 g = '
Gypsum/ - @nglsy oz lusuaumtion | - anuruuiy < 1.3 kg/L
9
Lignosulphonate YoanumsvInvesruauay Hio | - PV 120
b
msazmﬂmawumﬁa -YP =10-15
- 1A Lignosulphonate Weanang - Gel strength = 8/12
ga@ei lnay azan Yield point | - pH = 9.5-10.5
gel strength LAZANUNIIA _Ca” = 600-1200 ppm
Y 9 A
Saltdrillingmud | - 19 Tnawmig lusunie - i@uudla (Starch) Nauny T

A A wa g a
- maauﬂmawmﬂuwmaﬁﬂ

a Jd o 4
ANDITUNTIZH (Synthetic

polymer)
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Relevant Effect of property Chemicals for control of water
Function
property on penetration rate based drilling fluid
- INUANUWUINUY | - 1AW Barite
AIUANANN | Drilling fluid y ST
o g - vosu laau - aa lagm A (LRaINTINTDU
auluruy density 5 , )
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2 A a ¥ 9
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a a 14
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Y
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= 3 v
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Qa3 Wanasgesnlszneu Gewaz)
i o) | wulnlug | Mgo | ALO, Si0, SO, K,O Ca0 Fe,0, SrO Rh,0, | BaO | 33
1 30 ansy 3.031 | 13.743 | 5992 | 19.011 | 0412 0.66 2.099 0.173 0.146 | 0.805 | 100
2 60 oIS | 2985 | 1396 | 60.934 | 17.53 0.658 0.644 1.829 0.311 0.147 | 1.002 | 100
3 90 (Base) 2.908 | 13.75 5734 | 199772 | 0337 0.782 1.962 0.319 0268 | 2.562 | 100
4 30 2.535 | 15.106 | 74.953 . 0.522 1.197 2433 0.344 0279 | 2.631 | 100
5 60 oulatide | 2422 | 17.628 | 72.464 - 0.534 0.992 2.888 0.295 0297 | 248 | 100
6 90 2.046 | 16307 | 74.481 - 0.432 0.865 2.602 0.299 0247 | 2.721 | 100
7 30 2624 | 10.613 | 54.038 | 19.87 0.233 1.245 7.146 - 035 | 3.881 | 100
8 60 BuIAY 3.34 11.09 | 51417 | 2021 0.107 1.595 8.815 - 0.388 | 3.038 | 100
9 90 3285 | 10495 | 52595 | 21.84 0215 1.563 7313 - 0295 | 2.399 | 100
10 30 3914 | 9.641 | 60349 | 18.73 0.529 0.888 1.513 0.358 0335 | 3.743 | 100
11 60 oY 3415 | 9376 | 59.182 | 19.403 0.56 0.86 1.489 0.39 037 | 4955 | 100
12 90 3.021 | 8963 | 59.686 | 19.646 | 0.603 0.951 1.523 0.406 0373 | 4.828 | 100
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QNN | uwag Wanasgesnlszneu Gewaz)
i Co) | wulnlua | Mgo | ALO, Si0, S0, K,0 Ca0 | Fe,0, SrO | Rh,0, | BaO | 53U
13 30 2231 | 12587 | 62511 | 18439 | 0374 | 0.669 1.95 0.201 0.173 | 0.865 | 100
14 60 a3zls | 2243 | 13235 | 60.802 | 18987 | 0.497 0.77 2.08 0223 | 0199 | 0964 | 100
15 90 2013 | 13.805 | 61.932 | 18.112 | 0304 | 0.487 1946 | 0254 | 0208 | 0939 | 100
16 30 3915 | 11.694 | 50.527 | 23.073 | 0561 2752 | 4796 | 0343 | 0267 | 2072 | 100
17 60 anj3 3.831 | 12596 | 51399 | 2121 0.432 2.74 4952 | 0357 037 | 2113 | 100
18 90 3.549 | 1284 | 51623 | 20758 | 0444 | 3.064 | 5.031 0.37 0292 | 2.029 | 100
19 30 2421 | 12,548 | 76.703 - 0.867 1.829 1.653 | 0528 | 0453 | 2998 | 100
20 60 MYIUYT | 2.801 | 11.653 | 77.64 - 0.768 1.422 1904 | 0418 | 0356 | 3.038 | 100
21 90 2616 | 11.891 | 77.84 - 0.804 1.804 1986 | 0349 | 0296 | 2414 | 100
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o a v ~E - s e
A998 | Qg utiag ~ & g = ~s 2 .

R & = = g 'S T 2 e ~E < = =
v @ (] == ) s © (=3 c == -
= o d o @ c © = S Un = s e = s

fl (C) wuInlua & e & € @ & & = =

€ 3 =
1 30 10.47 5.86 - 0.27 0.35 7.63 0.12 0.01 16 5.91 53.38 100
ANTFOINTM
2 60 10.11 5.03 - 0.12 0.49 6.23 0.26 0.16 17.56 5.16 54.88 100
(Base)
3 90 11.052 | 4.64 - 0.2 0.453 6.396 0.34 0.13 19.93 4.59 52.269 | 100
4 30 10.97 4.11 0.32 0.04 0.83 1.71 0.42 0.21 27.36 4.63 49.4 100
5 60 au latlixe 11.29 3.99 0.211 0.092 0.909 1.967 0.34 0.199 23.72 3.38 53.902 | 100
6 90 11.15 | 4.049 0.28 = 0.931 1.96 0.416 0.116 | 22.673 | 4.141 54.284 | 100
7 30 12.73 5.29 0.65 0.15 0.9 2.57 0.72 0.03 24.67 431 47.98 100
8 60 DUIAY 12.61 6.09 0.87 0.39 1.06 2.16 0.7 0.29 21.89 3.89 50.05 100
9 90 12.107 | 5.99 0.81 0.47 1.124 2.36 0.698 0.25 22.489 | 3.832 49.87 100
10 30 17.368 | 6.632 0.23 0.423 0.35 5.103 0.364 0.58 13.39 5.8 49.76 100
Ojf

11 60 16.71 6.022 0.12 0.17 0.5 5.435 0.34 0.43 15.84 5.15 49.283 | 100
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f (C) wilnlua & e & < (@ = & = =
12 90 17.068 | 5.833 0.17 0.54 0.32 6.09 0.28 0.325 13.33 5.733 50.311 | 100
13 30 23.61 5.46 0.25 0.81 0.46 0.83 0.15 0.32 10.93 5.53 51.65 100
14 60 LEL j% 25.29 5.279 0.154 0.64 0.71 0.72 0.14 0.22 11.09 493 50.827 | 100
15 90 23.11 5.48 0.302 0.74 0.73 0.893 0.209 0.227 12.52 5.03 50.759 | 100
16 30 14.51 4.25 1.19 5.21 0.81 2.72 0.25 0.01 17.27 5.05 48.73 100
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19 30 15.09 3.53 0.04 0.78 0.46 8.59 0.2 0.12 6.52 6.07 58.6 100
20 60 NIYIU fﬁ 16.63 3.82 0.18 0.815 0.7 9.164 0.11 0.28 7.147 5.507 55.647 | 100
21 90 17.067 3.36 0.3 0.89 0.66 7.23 0.13 0.32 8.453 5.25 56.34 100
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A 1 d' 1 9 d‘ [ A . . .
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TN HUU0ITMENNAAAN | LUVTIAeUNII0San T < ATNLLUILLTY
- ) “ AITLLUNLLI
guvgu | 'S nua . Vo198 10
% gag ANVYIIA ANIIN K VDNLALTNAY -
0) S 1510 n i UIN
Wadan(cP) | (Ib/100 ft’) (eq.cP) | (Ib/100 ft) i
(cP) (Ib/100 ft)
1| wuln'lud ansgoniim (Base) 20.6 11.8 17.8 0.4996 1.6784 17 19
4 | wuIn'lud sulatime 13.4 9.5 7.8 0.5305 0.8732 6 8
7 D wuIn'lud dwde 16.6 93 14.8 0.4594 1.7464 9 11
30 10 | wuInlud 3u 25 1.0 3.0 0.3219 0.6377 1 2
13 [ wuInlud asvas 4.8 2.5 45 0.3626 0.8851 1 2
16 | wuTn'lud anys 15.3 9.5 11.5 0.5146 1.1157 8 10
19 [ wuTn'lud mayaus 54 4.8 1.3 0.7370 0.0897 1 2
2 [ iwuIn'lud ansgenism (Base) 27.4 11.3 323 0.2955 8.1578 26 28
60
d Aa A A
5 LiwuInlud dulaiide 17.1 9.3 15.8 0.4436 1.9910 9 10
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(C) = 13109 o i U
WadAn(cP) | (Ib/100 ft') (eq.cP) | (Ib/100 ft) i
(cP) (Ib/100 ft")
g8 | wuInlud duide 21.5 9.0 25.0 03819 3.7374 16 18
11 [ wuTnlud Su 3.3 0.8 5.0 0.2630 1.1153 2 3
60 14 [ wuln'lud aseafs 5.4 2.0 6.8 0.3219 1.2754 2 3
17 | wuTn'lud angs 22.0 8.3 27.5 0.3301 5.3241 13 14
20 | wuInlud mapuj 6.4 4.0 4.8 0.5850 0.2845 2 3
3 | wuIn'lud anSyeuiin (Base) | 29.6 11.0 37.3 0.2977 8.7872 29 32
90 6 | wuln'lud duladiide 223 9.0 26.5 0.3301 5.3241 16 18
9 | wulnlud dude 353 8.8 53.0 0.1985 | 19.6566 22 23
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(cP) (Ib/100 ft)
12 | wuInlud Ju 3.6 0.5 6.3 02224 | 1.6876 2 3
15 | wuln'lud aseas 6.0 2.0 8.0 0.2630 2.2307 4 5
90
4 =
18 | rouTnlud awjs 31.4 8.0 46.8 0.1993 17.3253 14 15
21 | wuTnlud maaugs 7.3 3.8 7.0 0.4854 0.6274 3 4
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Yy 9 . . . = o 1T woA
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Commander Sample ID (Coupled TwoTheta/Theta)

Counts
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PDF 03-0505 Ca Al2 Si2 O8 Anorthite

PDF 02-1046 Cr2 O3 - Ni O Chromite

PDF 10-0386 Mg3 Si4 010 (O H )2 Tale
| PDF 01-0705 K Al Si3 08 Microcline
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)

Counts
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Commander Sample ID (Coupled TwoTheta/Theta)

Counts
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Commander Sample ID (Coupled TwoTheta/Theta)

Counts
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Commander Sample ID (Coupled TwoTheta/Theta)

| | PDF 456-1415(Ba, Pb ) S O4 Barite, plumbian
2200+ 1 PDF 54-2294 C H2 N4 1H-Tetrazole
= | PDF 89-3245 Cr0.37 Mn0.63 As Chromium Manganese Arsenide
4 | PDF 48-2318 C14 H14 Mg 06 S2 -6 H2 O / Mg ( C7 H7 S 03 )2 -6 H2 O Magnesium toluenesulfonate hexahydrate
2000 | PDF 03-0015 ( Na, Ca)0.3 ( Al , Mg )2 Si4 010 ( O H )2 -x H2 O Montmorillonite (bentonite)
= | PDF 29-1490 Na0.3 Al4 Si6 O15 ( O H )6 -4 H2 O Kaolinite-montmorillonite
st | PDF 02-0471 Si 02 Quartz
. PDF 01-1232 Cr2 N Chromium Nitride
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Commander Sample ID (Coupled TwoTheta/Theta)
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Counts
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Commander Sample ID (Coupled TwoTheta/Theta)

PDF 05-0448 Ba S O4 Barite

PDF 03-0015 ( Na, Ca )0.3 { Al, Mg )2 Si4 010 ({ O H )2 -x H2 O Montmorillonite (bentonite)
PDF 28-1450 Na0.3 Al4 Si6 O15 ( O H )6 -4 H2 O Kaolinite-montmorillonite

PDF 01-0649 Si O2 Quartz

PDF 01-1232 Cr2 N Chromium Nitride
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Commander Sample ID (Coupled TwoTheta/Theta)

"] PDF 05-0448 Ba S 04 Barite
| PDF 03-0015 ( Na, Ca)0.3({ Al, Mg )2 Si4 010 ( O H )2 -x H2 O Montmorillonite (bentonite)
| PDF 28-1490 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
| PDF 78-2315 Si O2 Quartz
| PDF 01-1232 Cr2 N Chromium Nitride
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Commander Sample ID (Coupled TwoTheta/Theta)

100
| PDF 05-0448 Ba S 04 Barite
| PDF 46-0874 C6 H24 Br2 Ca N12 $6 -6 H2 O/ Ca Br2 -6 ( N H2 )2 C S -6 H2 O Calcium Bromide Thiourea Hydrate
a0 | PDF 03-0015( Na, Ca)0.3 ( Al, Mg )2 Si4 O10 { O H )2 -x H2 O Montmorillonite (bentonite)
| PDF 29-1480 Na0.3 Al4 Si6 O15 { O H )6 -4 H2 O Kaolinite-montmorillonite
PDF 80-2146 Si 02 Quartz
PDF 01-1232 Cr2 N Chromium Nitride
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123

Counts

60

50

40

30

20

10

PDF 05-0448 Ba S O4 Barite

PDF 70-3755 Si O2 Quartz
| PDF 01-1232 Cr2 N Chromium Nitride

PDF 03-0015 ( Na , Ca )0.3 ( Al, Mg )2 Si4 010 ( O H )2 -x H2 O Montmerillonite (bentonite)
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)

126

Counts
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Commander Sample ID (Coupled TwoTheta/Theta)

1
200 | PDF 46-1415(Ba, Pb) S O4 Barite, plumbian
| PDF 46-1396 ( Ca, Na) Si6 Al2 016 -8 H2 O Tschemichite
1100 | PDF 03-0015 ( Na, Ca)0.3 ( Al, Mg )2 Si4 010 ( O H )2 -x H2 O Montmorillonite (bentonite)
| PDF 29-1490 Na0.3 Al4 $i6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
| PDF 80-2146 Si 02 Quartz
. 1_PDF 01-1232 Cr2 N Chromium Nitride
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)

[y PDF 05-0448 Ba S 04 Barite
110 1 PDF 20-0640 Li2 S O4 Lithium Sulfate
| PDF03-0015{ Na, Ca 0.3 ( Al, Mg )2 Si4 010 ( O H )2 -x H2 O Montmorillonite (bentonite)
| PDF 29-1490 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
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Commander Sample ID (Coupled TwoTheta/Theta)

1500~ [y PDF 46-1415( Ba, Pb ) S 04 Barite, plumbian
- | PDF 88-2002 Ba4 Ph3 010 Barium Lead Oxide
1400— | PDF03-0015( Na, Ca)0.3 ( Al, Mg )2 Si4 O10 { O H)2 -x H2 O Montmorillonite (bentonite)
. | PDF 29-1480 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
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Commander Sample ID (Coupled TwoTheta/Theta)

180071
- PDF 46-1415 ( Ba , Pb )} S O4 Barite, plumbian

]
- 1 PDF 38-1788 C4 H9 N O2 y-Aminobutryic acid
. } PDF 03-0015( Na, Ca 0.3 ( Al, Mg )2 Si4 010 { O H )2 -x H2 O Montmorillonite (bentonite)
1600+ 1 PDF 29-1490 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
isie ) | PDF 01-0649 Si O2 Quartz
] _PDF 01-1232 Cr2 N Chromium Nitride
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)

Counts

800

600

500

200

PDF 05-0448 Ba S 04 Barite
PDF 50-0376 Ca Mg V2 Q7 Calcium Magnesium Vanadium Oxide
PDF 03-0015 { Na, Ca )0.3 ( Al, Mg )2 Si4 010 ( O H )2 -x H2 O Montmorillonite (bentonite)
PDF 29-1490 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
PDF 01-0649 Si O2 Quartz
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Commander Sample ID (Coupled TwoTheta/Theta)

| PDF 05-0448 Ba S O4 Barite
PDF 81-0236 Ba { Pb0.3 TI0.7 ) ©2.5 Barium lead | Barium Lead Thallium Oxide
PDF 03-0015 { Na, Ca 0.3 ( Al, Mg )2 Si4 010 ( O H )2 -x H2 O Montmorillonite (bentonite)
PDF 29-1490 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite
PDF 01-0649 Si 02 Quartz
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Commander Sample ID (Coupled TwoTheta/Theta)

110
PDF 05-0448 Ba S O4 Barite
PDF 79-1650 Gu12 { As3 S7 ) ( As5 $11 ) Sinnerite, syn
100 PDF 03-0015 { Na, Ca )0.3 { Al, Mg )2 Si4 010 { O H )2 -x H2 O Montmorillonite (bentonite)
PDF 29-1490 Na0.3 Al4 Si6 015 (O H )6 -4 H2 O Kaolinite-montmorillonite
PDF 01-0649 Si O2 Quartz
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)
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Commander Sample ID (Coupled TwoTheta/Theta)

| PDF 05-0448 Ba S O4 Barite

PDF 03-0015 { Na, Ca )0.3 { Al, Mg )2 Si4 ©10 ( O H )2 -x H2 O Montmorillonite (bentonite)
PDF 29-1450 Na0.3 Al4 Si6 015 ( O H )6 -4 H2 O Kaolinite-montmorillonite

PDF 01-0649 Si O2 Quartz

PDF 01-1232 Cr2 N Chromium Nitride
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N4 30°C (No.1)

Reading | Reading | Reading | Reading | Average Y T
KM #1 #2 #3 #4 reading | (sec’) | (byft))
600 41.0 41.0 41.0 42.0 413 1021.8 43.780
300 29.0 29.0 30.0 30.0 29.5 510.9 30.966
200 26.0 26.0 26.0 26.0 26.0 340.6 27.763
100 21.0 21.0 22.0 21.0 21.3 170.3 22.424
6 18.0 19.0 18.0 19.0 18.5 10.2 19.220
3 17.0 17.0 19.0 18.0 17.8 5.1 18.153
PV 12.0 12.0 11.0 12.0 11.8
AV 20.5 20.5 20.5 21.0 20.6
YP 17.0 17.0 19.0 18.0 17.8
Gel,, 17.0
Gel,, 19.0
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AU 60°C (No.2)

Reading | Reading | Reading | Reading | Average Y T
M #1 #2 #3 #4 reading | (sec-1) | (Ibf/ft2)
600 55.0 54.0 55.0 55.0 54.8 1021.8 57.661
300 43.0 43.0 44.0 44.0 43.5 510.9 46.983
200 39.0 40.0 40.0 39.0 39.5 340.6 41.644
100 34.0 36.0 34.0 34.0 34.5 170.3 36.305
6 31.0 30.0 32.0 30.0 30.8 10.2 32.034
3 26.0 29.0 28.0 28.0 27.8 5.1 28.831
PV 12.0 11.0 11.0 11.0 11.3
AV 27.5 27.0 27.5 27.5 27.4
YP 31.0 32.0 33.0 33.0 32.3
Gel,, 26.0
Gel,, 28.0

! ¥ A J [ a A a
3197 v.1.3 W Taauyamizinauun In luaanigewsn (Base) Ngaungnil 90°C (No.3)

RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)
600 60.0 60.0 59.0 58.0 59.3 1021.8 63.000
300 49.0 49.0 48.0 47.0 48.3 510.9 51.254
200 44.0 43.0 43.0 44.0 43.5 340.6 45915
100 39.0 38.0 39.0 38.0 38.5 170.3 40.576
6 31.0 30.0 31.0 31.0 30.8 10.2 33.102
3 29.0 29.0 32.0 33.0 30.8 5.1 32.034
PV 11.0 11.0 11.0 11.0 11.0
AV 30.0 30.0 29.5 29.0 29.6
YP 38.0 38.0 37.0 36.0 37.3
Gel,, 29.0
Gel,, 32.0
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a6 NguUnN 30°C (No.4)
_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)
600 28.0 26.0 26.0 27.0 26.8 1021.8 27.763
300 18.0 17.0 17.0 17.0 17.3 510.9 19.220
200 14.0 13.0 14.0 14.0 13.8 340.6 13.881
100 11.0 11.0 11.0 9.0 10.5 170.3 10.678
6 7.0 8.0 7.0 8.0 7.5 10.2 7.475
3 6.0 6.0 8.0 7.0 6.8 5.1 6.407
PV 10.0 9.0 10.0 9.0 9.5
AV 14.0 13.0 13.0 13.5 13.4
YP 8.0 8.0 8.0 7.0 7.8
Gel,, 6.0
Gel,, 8.0
MR .15 ﬁﬂﬂauﬂmmzﬁNﬁmuuimlluﬁauhﬁﬁm ﬁqmwgﬁ 60°C (No.5)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)
600 35.0 34.0 34.0 34.0 34.3 1021.8 36.305
300 26.0 24.0 26.0 24.0 25.0 510.9 26.695
200 19.0 19.0 19.0 19.0 19.0 340.6 20.288
100 15.0 17.0 15.0 16.0 15.8 170.3 16.017
6 12.0 11.0 11.0 11.0 11.3 10.2 11.746
3 9.0 10.0 10.0 10.0 9.8 5.1 9.610
PV 9.0 10.0 8.0 10.0 9.3
AV 17.5 17.0 17.0 17.0 17.1
YP 17.0 14.0 18.0 14.0 15.8
Gel,, 9.0
Gel,, 10.0
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M319f 4.1.6 hinauyamziinauunTnluddulailide feamgl 90°C (No.6)
_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)
600 45.0 45.0 44.0 44.0 45.0 1021.8 46.983
300 36.0 35.0 35.0 36.0 36.0 510.9 37.373
200 28.0 28.0 28.0 28.0 28.0 340.6 29.898
100 23.0 23.0 23.0 24.0 23.0 170.3 24.559
6 18.0 18.0 18.0 19.0 18.0 10.2 18.153
3 16.0 18.0 17.0 17.0 16.0 5.1 17.085
PV 9.0 10.0 9.0 8.0 9.0
AV 22.5 22.5 22.0 22.0 22.3
YP 27.0 25.0 26.0 28.0 26.5
Gel,, 16.0
Gel,, 18.0
mﬁwﬁ 9.1.7 ﬁﬂﬂauﬂmmzﬁNﬁmuuimlluﬁau@ﬂ ﬁqmwgﬁ 30°C (No.7)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)
600 33.0 33.0 33.0 34.0 333 1021.8 35.237
300 24.0 24.0 24.0 24.0 24.0 510.9 25.627
200 20.0 22.0 21.0 21.0 21.0 340.6 22.424
100 17.0 17.0 17.0 17.0 17.0 170.3 18.153
6 13.0 13.0 13.0 13.0 13.0 10.2 13.881
3 9.0 10.0 11.0 10.0 10.0 5.1 10.678
PV 9.0 9.0 9.0 10.0 9.3
AV 16.5 16.5 16.5 17.0 16.6
YP 15.0 15.0 15.0 14.0 14.8
Gel,, 9.0
Gel,, 11.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)

600 43.0 43.0 43.0 43.0 43.0 1021.8 45915
300 34.0 34.0 34.0 34.0 34.0 510.9 35.237
200 29.0 28.0 27.0 27.0 27.8 340.6 29.898
100 24.0 23.0 23.0 22.0 23.0 170.3 24.559
6 19.0 18.0 18.0 18.0 18.3 10.2 19.220
3 16.0 16.0 18.0 17.0 16.8 5.1 17.085
PV 9.0 9.0 9.0 9.0 9.0

AV 21.5 21.5 21.5 21.5 21.5

YP 25.0 25.0 25.0 25.0 25.0

Gel,, 16.0

Gel,, 18.0

mﬁwﬁ 9.1.9 ﬁﬂﬂauﬂmmzﬁNﬁmuuimlluﬁau@ﬂ ﬁqmwgﬁ 90°C (No.9)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)

600 70.0 70.0 71.0 71.0 70.5 1021.8 74.746
300 62.0 62.0 61.0 62.0 61.8 510.9 65.136
200 51.0 51.0 51.0 51.0 51.0 340.6 54.458
100 43.0 44.0 43.0 44.0 43.5 170.3 45915
6 31.0 30.0 30.0 30.0 30.3 10.2 32.034
3 22.0 21.0 23.0 21.0 21.8 5.1 22.424
PV 8.0 8.0 10.0 9.0 8.8

AV 35.0 35.0 355 355 353

YP 54.0 54.0 51.0 53.0 53.0

Gel,, 22.0

Gel,, 23.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)
600 5.0 5.0 5.0 5.0 5.0 1021.8 5.339
300 4.0 4.0 4.0 4.0 4.0 510.9 4.271
200 3.0 3.0 3.0 3.0 3.0 340.6 3.203
100 2.0 2.0 2.0 2.0 2.0 170.3 2.136
6 1.0 1.0 1.0 1.0 1.0 10.2 1.068
3 1.0 1.0 1.0 1.0 1.0 5.1 1.068
PV 1.0 1.0 1.0 1.0 1.0
AV 2.5 2.5 2.5 2.5 2.5
YP 3.0 3.0 3.0 3.0 3.0
Gel,, 1.0
Gel,, 2.0
MR U111 ﬁﬂﬂammmzﬁWﬁmuuimlluﬁ%u ﬁqmwgﬁ 60°C (No.11)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)
600 7.0 6.0 7.0 6.0 6.5 1021.8 6.407
300 6.0 6.0 6.0 5.0 5.8 510.9 5.339
200 4.0 4.0 4.0 4.0 4.0 340.6 4271
100 3.0 3.0 3.0 3.0 3.0 170.3 3.203
6 2.0 2.0 2.0 2.0 2.0 10.2 2.136
3 1.0 1.0 1.0 1.0 1.0 5.1 1.068
PV 1.0 0.0 1.0 1.0 0.8
AV 3.5 3.0 3.5 3.0 3.3
YP 5.0 6.0 5.0 4.0 5.0
Gel,, 2.0
Gel,, 3.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)

600 7.0 8.0 7.0 7.0 7.3 1021.8 7.475
300 7.0 7.0 7.0 6.0 6.8 510.9 6.407
200 6.0 6.0 5.0 6.0 5.8 340.6 5.339
100 5.0 5.0 4.0 4.0 4.5 170.3 4271
6 3.0 3.0 3.0 3.0 3.0 10.2 3.203
3 2.0 2.0 2.0 2.0 2.0 5.1 2.136
PV 0.0 1.0 0.0 1.0 0.5

AV 3.5 4.0 3.5 3.5 3.6

YP 7.0 6.0 7.0 5.0 6.3

Gel,, 2.0

Gel,, 3.0

M319f V.113 hTnauyamziinamunTnludas sy figavigil 30°C (No.13)
_PM Reading | Reading | Reading | Reading | Average Y T
#1 # #3 #4 reading | (€¢) | (Ibyft?)

600 9.0 10.0 9.0 10.0 9.5 1021.8 9.610
300 7.0 7.0 7.0 7.0 7.0 510.9 7.475
200 5.0 5.0 5.0 5.0 5.0 340.6 5.339
100 3.0 3.0 3.0 4.0 33 170.3 3.203
6 2.0 2.0 2.0 2.0 2.0 10.2 2.136
3 1.0 1.0 1.0 1.0 1.0 5.1 1.068
PV 2.0 3.0 2.0 3.0 2.5

AV 4.5 5.0 4.5 5.0 4.8

YP 5.0 4.0 5.0 4.0 4.5

Gel,. 1.0

Gel,, 2.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)

600 11.0 11.0 11.0 10.0 10.8 1021.8 10.678
300 9.0 9.0 9.0 8.0 8.8 510.9 8.542
200 7.0 7.0 6.0 6.0 6.5 340.6 6.407
100 5.0 4.0 4.0 4.0 4.3 170.3 4.271
6 3.0 3.0 3.0 3.0 3.0 10.2 3.203
3 2.0 1.0 1.0 1.0 1.3 5.1 1.068
PV 2.0 2.0 2.0 2.0 2.0

AV 5.5 5.5 5.5 5.0 5.4

YP 7.0 7.0 7.0 6.0 6.8

Gel,, 2.0

Gel,, 3.0

M319# V.115 hTnauyamziinamunTnludassy figanigil 90°C (No.15)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)

600 12.0 12.0 12.0 12.0 12.0 1021.8 12.814
300 10.0 10.0 10.0 10.0 10.0 510.9 10.678
200 8.0 8.0 8.0 8.0 8.0 340.6 8.542
100 6.0 6.0 6.0 6.0 6.0 170.3 6.407
6 4.0 4.0 4.0 4.0 4.0 10.2 4.271
3 2.0 2.0 2.0 2.0 2.0 5.1 2.136
PV 2.0 2.0 2.0 2.0 2.0

AV 6.0 6.0 6.0 6.0 6.0

YP 8.0 8.0 8.0 8.0 8.0

Gel,, 4.0

Gel,, 5.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)

600 30.0 31.0 30.0 31.0 30.5 1021.8 32.034
300 22.0 20.0 21.0 21.0 21.0 510.9 22.424
200 17.0 18.0 18.0 18.0 17.8 340.6 18.153
100 14.0 14.0 14.0 13.0 13.8 170.3 13.881
6 10.0 10.0 10.0 9.0 9.8 10.2 9.610
3 8.0 8.0 8.0 8.0 8.0 5.1 8.542
PV 8.0 11.0 9.0 10.0 9.5

AV 15.0 15.5 15.0 15.5 15.3

YP 14.0 9.0 12.0 11.0 11.5

Gel,, 8.0

Gel,, 10.0

M990 V.1.17 hTnauyamzinaunInludany3 figaingil 60°C (No.17)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)

600 44.0 44.0 44.0 44.0 44.0 1021.8 46.983
300 35.0 36.0 36.0 36.0 35.8 510.9 37.373
200 29.0 29.0 30.0 29.0 29.3 340.6 30.966
100 23.0 23.0 23.0 23.0 23.0 170.3 24.559
6 18.0 19.0 18.0 17.0 18.0 10.2 19.220
3 13.0 14.0 14.0 14.0 13.8 5.1 13.881
PV 9.0 8.0 8.0 8.0 8.3

AV 22.0 22.0 22.0 22.0 22.0

YP 26.0 28.0 28.0 28.0 27.5

Gel,, 13.0

Gel,, 14.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)

600 63.0 62.0 63.0 63.0 62.8 1021.8 66.204
300 55.0 55.0 55.0 54.0 54.8 510.9 57.661
200 44.0 44.0 45.0 44.0 443 340.6 46.983
100 36.0 36.0 36.0 36.0 36.0 170.3 38.441
6 24.0 23.0 23.0 23.0 233 10.2 24.559
3 14.0 13.0 14.0 14.0 13.8 5.1 13.881
PV 8.0 7.0 8.0 9.0 8.0

AV 31.5 31.0 31.5 31.5 314

YP 47.0 48.0 47.0 45.0 46.8

Gel,, 14.0

Gel,, 15.0

3197 U.1.19 hTnauyamzinauuuInludmyoung figainigil 30°C (No.19)
RPM Reading | Reading | Reading | Reading | Average Y T
#1 #2 #3 #4 reading (sec) | (lbr/ft?)

600 11.0 11.0 11.0 10.0 10.8 1021.8 10.678
300 6.0 6.0 6.0 6.0 6.0 510.9 6.407
200 4.0 4.0 4.0 4.0 4.0 340.6 4.271
100 4.0 3.0 3.0 3.0 33 170.3 3.203
6 3.0 2.0 2.0 2.0 23 10.2 2.136
3 1.0 1.0 1.0 1.0 1.0 5.1 1.068
PV 5.0 5.0 5.0 4.0 4.8

AV 5.5 5.5 5.5 5.0 54

YP 1.0 1.0 1.0 2.0 1.3

Gel,, 1.0

Gel,, 2.0
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_PM Reading | Reading | Reading | Reading | Average Y T
#1 #2 43 #4 reading | (Se¢) | (Ibi/ft%)

600 13.0 13.0 13.0 12.0 12.8 1021.8 | 12.814
300 9.0 9.0 9.0 8.0 8.8 510.9 8.542
200 7.0 7.0 7.0 6.0 6.8 340.6 | 6.407
100 5.0 4.0 4.0 4.0 43 170.3 4271
6 4.0 3.0 3.0 3.0 3.3 10.2 3.203
3 2.0 2.0 2.0 2.0 2.0 5.1 2.136
PV 4.0 4.0 4.0 4.0 4.0

AV 6.5 6.5 6.5 6.0 6.4

YP 5.0 5.0 5.0 4.0 4.8

Gel,, 2.0

Gel,, 3.0

a3afi 4.1.21 hinauyamzinaun Inludmaauy? feamgl 90°C (No.21)
_PM Reading | Reading | Reading | Reading | Average Y T
#1 ) #3 #4 reading | (5€¢™) | (Ib/ft?)

600 14.0 14.0 15.0 15.0 14.5 1021.8 | 14.949
300 11.0 11.0 11.0 10.0 10.8 5109 | 10.678
200 7.0 7.0 7.0 7.0 7.0 340.6 | 7.475
100 6.0 6.0 5.0 5.0 55 170.3 5.339
6 4.0 4.0 4.0 4.0 4.0 10.2 4271
3 3.0 3.0 3.0 3.0 3.0 5.1 3.203
PV 3.0 3.0 4.0 5.0 3.8

AV 7.0 7.0 75 7.5 7.3

YP 8.0 8.0 7.0 5.0 7.0

Gel,, 3.0

Gel,, 4.0
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4 a d
WA INIA3BIIATIZHMITUANUIAZA NNV IUHMIAAY (Mud cake)

3199 0.2.1 Aundssunansg

Y

a9

UTYUIUDIUN

Y
o

Tnauyame

AunasSanamsgayasiin (Fluid loss, mi)

o .| Qumgl
ELIAR ) No.
(O 199 | 4% | 99 | 16 W0 | 25 1 | 30 wn
wuIn'lud 30 1 2 45 7 10 12.5 13.5
anggoiIm | 60 2 2 4.5 8 10.5 13 15
(Base) 90 3 2 55 9.5 12 15 17
{ 30 4 2.5 6 9.5 13 16.25 18
wuIn'lud
e L 60 5 2.75 6.5 10 13.5 17 18.75
ou Iatiiie
90 6 3 6.5 10 13.75 | 17.25 19
t{ 30 7 2 5.75 925 | 12.75 16 185
wuInlud
. 60 8 3 7.5 11 1525 | 19.25 21
DUIAY
90 9 3.5 7.5 115 15.5 19.5 215
( 30 10 46 95 132 170 202 224
wuIn'lud
. 60 11 56 109 154 185 218 230
ol
90 12 60 120 160 210 240 275
d 30 13 39 78 110 138 171 180
wuIn'lud
. 60 14 37 78 113 144 175 184
A321f3
90 15 36 81 120 153 181 195
( 30 16 2.5 6.5 10.5 145 18.5 20.5
wuIn'lug
. 60 17 3 8 11 15 19 21
anjs
90 18 4 7.5 115 | 1575 | 1975 | 215
J 30 19 55 12 175 25 31 34
wuInlud
. 60 20 7 18 27 35.5 43 47
MYIULT
90 21 8 20 36 48 59 64




151

H 1 %} { 4 @ a
3197 2.2.2 aAnunuEy Iaauveuh Inauyaiz nauuu In Tudanigonini (Base)

UMY 30 60 LA 90°C

ANNHMWHUIAAY (M.

oA
ARaY (WN.)

No.
#1 #2 #3
1 1.97 1.96 1.95 1.96
2 2.20 2.30 2.10 2.20
3 2.57 2.55 2.55 2.56

$ 1 9ol ~ L) a
3197 2.2.3 aAnuvuEu Iaavveui Inauyaz nauwu In TudouTaiide guiigil 30

60 1ag 90°C

ANUTHUNUIAAY (M.

oA
ARaY (WN.)

No.
#1 #2 #3
4 2.00 2.00 2.00 2.00
5 2.29 2.32 2.29 2.30
6 2.64 2.61 2.62 2.62

H ' ¥ { = a
3197 0.2.4 AnuvuEu Iaavveui InauyaizAnauwu In ludowde guungi 30 60

1ag 90°C
ANNKHWHUIAAN (313, 4
No. AN (W)
#1 #2 #3
7 2.25 221 221 2.22
8 2.36 2.35 2.36 2.36
9 2.68 2.66 2.64 2.66
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d‘ 1 H A (5 a
M1319N V.2.5 mmwumwuiﬂaummuﬂﬂauﬂmmz‘nNﬁmuuiﬂumu QUNIU 30 60 LA

90°C
ANNHMAUIAAY (J1N.) D
No. AuNDe (NN,
#1 #2 #3
10 5.37 5.38 534 5.36
11 6.60 6.60 6.60 6.60
12 6.72 6.68 6.70 6.70

$ ] 9ol A 4
ﬂ1§1\1‘ﬁ U.2.6 mmwumwuimummuﬂﬂam;mmzmwﬁmuui‘ﬂhluﬁﬁi

gaUNN 30 60

1ag 90°C
ANNIAUIAAY (N, Lo
No. annay (WN.)
#1 #2 #3
13 5.08 5.12 5.10 5.10
14 6.08 6.06 6.10 6.08
15 6.28 6.16 6.20 6.21

H 1 g 1 o a
M990 v.2.7 AN sy Inauvesih Tnauyamizinauy Tn Tuaawjs gavigil 30 60

Q

1ag 90°C
ANNVHAUIAY (3134 .
No. AR (M31.)
#1 #2 #3
16 2.28 2.34 2.29 2.30
17 2.45 2.40 2.47 2.4
18 2.72 2.74 2.70 2.72
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M58 v.2.8 Anunuwnu Inauvesi Inauyamzinaumuu In luamagau

60 1ag 90°C
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Z)
w
o

=}
3 QUHY)

E]

ANNHMWHUIAAY (M.

No. A (J31.)
#1 #2 #3
19 2.96 2.97 2.96 2.96
20 3.13 3.12 3.12 3.12
21 3.26 3.29 3.30 3.28
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wammﬂ%ﬁmiwﬁmmﬂmuﬂu

' 1 50}
M3197 V3.1 ANURUU BN TAaUYAIIY

AuRdEANNHU YR BIInANYAIZ
- Pressure
Mg No. UNHU Fluid density )
gradient
‘0) g/em’ 1b/gal Ib/f€ | Ib/in’/1000ft
wuInTud 1 30 1.1 9.180 68.671 476.667
ANTFOINTN 2 60 1.098 9.163 68.546 475.800
(Base) 3 90 1.095 9.138 68.359 474.500
J 4 30 1.092 9.113 68.171 473.200
wuInlua
e 5 60 1.090 9.096 68.046 472.333
oulatliae
6 90 1.085 9.055 67.734 470.167
( 7 30 1.095 9.138 68.359 474.500
wuInlud
. 8 60 1.092 9.113 68.171 473.200
BUIAY
9 90 1.090 9.096 68.046 472333
d 10 30 1.075 8.971 67.110 465.833
wuInlua
. 11 60 1.070 8.930 66.798 463.667
ot
12 90 1.062 8.863 66.298 460.200
( 13 30 1.067 8.905 66.611 462.367
wuInlud
. 14 60 1.063 8.871 66.361 460.633
GERATE
15 90 1.060 8.846 66.174 459.333
J 16 30 1.098 9.163 68.546 475.800
wuInlua
. 17 60 1.095 9.138 68.359 474.500
awys
18 90 1.092 9.113 68.171 473.200
( 19 30 1.075 8.971 67.110 465.833
wuInlud
. 20 60 1.073 8.955 66.985 464.967
MU
21 90 1.070 8.930 66.798 463.667
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A A d | '
Nﬁﬂ1ﬂlﬂif’]\3’3!ﬂ§13ﬁﬂ31ﬂ!ﬂuﬂ§ﬂ-ﬂ1ﬁ

! <3| ' 3
M9 v.4.1 anuiunsa-anveai lnauyame

o garigd | manuilunsa-a1a (pH) .
AweNs | No. ) Ay
(O #1 #2 #3
Mud 8.89 8.83 8.85 8.86
1 30
. Mud filtrate 8.78 8.76 8.76 8.77
wuIn'lud
. - Mud 8.81 8.8 8.81 8.81
ansgonsm | 2 60
Mud filtrate 8.71 8.71 8.72 8.71
(Base)
Mud 8.65 8.68 8.69 8.67
3 90
Mud filtrate 8.55 8.53 8.53 8.54
Mud 8.77 8.73 8.77 8.76
4 30
Mud filtrate 8.44 8.37 8.38 8.40
LUHI%U],HGT Mud 8.52 8.56 8.59 8.56
5 60
EJ‘L!I@]‘L!L%EJ Mud filtrate 8.16 8.11 8.11 8.13
Mud 8.44 8.49 8.47 8.47
6 90
Mud filtrate 7.6 7.57 7.56 7.58
Mud 9.79 9.78 9.73 9.77
7 30
Mud filtrate 9.67 9.67 9.63 9.66
LUHI%U],HGT Mud 9.42 9.44 9.43 9.43
8 60
DULAY Mud filtrate 931 9.32 9.32 9.32
Mud 8.98 9.03 9.03 9.01
9 90
Mud filtrate 8.67 8.68 8.63 8.66
Mud 8.34 8.35 8.38 8.36
10 30
Mud filtrate 8.27 8.27 8.25 8.26
wuIn'lud Mud 8.14 8.15 8.14 8.14
. 11 60
U Mud filtrate 8.00 8.02 8.08 8.03
Mud 7.97 7.98 7.98 7.98
12 90
Mud filtrate 7.8 7.83 7.84 7.82
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o gaurigh | manuilunsa-a1a (pH) .
NIDEIN No. . AN
CC) # ) #3
Mud 7.88 7.88 7.85 7.87
13 30
Mud filtrate 7.80 7.76 7.79 7.78
wuInlud Mud 7.58 7.6 7.58 7.59
. 14 60
q3813 Mud filtrate 7.49 7.45 7.49 7.48
Mud 747 748 7.49 748
15 90
Mud filtrate 7.32 7.37 7.40 7.36
Mud 9.94 9.96 9.95 9.95
16 30
Mud filtrate 9.73 9.71 9.71 9.72
wuInlud Mud 9.79 9.77 9.74 9.77
. 17 60
anyf Mud filtrate 9.64 9.63 9.63 9.63
Mud 9.52 9.51 9.56 9.53
18 90
Mud filtrate 9.37 9.38 9.38 938
Mud 9.06 8.99 9.03 9.03
19 30
Mud filtrate 8.97 8.94 8.92 8.94
wuInlud Mud 8.9 8.93 8.96 8.93
L |20 60
MY Mud filtrate 8.88 8.87 8.87 8.87
Mud 8.86 8.91 8.89 8.89
21 90
Mud filtrate 8.79 8.76 8.82 8.79
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A o H
M13197 ¥.5.1 ﬂ%lﬂﬂﬂl@\ﬂﬁ]\ula81/]516611601!11?1@“%4@][5]13

v = < v Ay
_ aunaeSnaveauda Aunde3euaz
PLTAR No. v ” .
fwnanh wa) | SewazSinameanda | YSunamse
wuInlugd 1 47 6 0.25
ANTFOITM 2 46 8 0.26
(Base) 3 45.5 9 0.26
, 4 48.5 3 0.5
wuInlud
- - 5 48 4 0.58
oulatiie
6 46 8 0.58
) 7 46.5 7 0.25
wuIn'lug
L 8 46 8 0.3
dUIRY
9 455 9 0.3
10 48 4 0.2
wuIn'lud u 11 46 8 0.26
12 45 10 0.27
. 13 49 A 0.25
wuInlud
- 14 48.5 3 0.26
GERATE
15 48 4 0.27
. 16 46.5 7 0.2
wuIn'lug
- 17 46.5 7 0.25
anjs
18 45.5 9 0.3
19 46 8 0.5
wuInlud
. 20 45.5 9 0.58
MU
21 455 9 0.58
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1 30°C (No.1)

. QNN #1 #2 #3 AR
A30819 )
(F) Qm Qm
Mud 79.7 5.76 5.80 5.77 5.78
Mud filtrate 75.0 6.6 6.55 6.53 6.56
Mud cake 75.9 4.67 4.67

Y ¥ A J [ a ~ a
3197 0.6.2 W Taauyamizinauun In luaanigewsn (Base) Ngungil 60°C (No.2)

. QNN #1 #2 #3 AR e
730819 )
(F) Qm Qm
Mud 78.3 5.49 5.55 5.58 5.54
Mud filtrate 73.2 6.44 6.43 6.43 6.43
Mud cake 72.2 4.48 4.48

Y ¥ A J o a2 A a
3197 0.6.3 1 Iaauyamizinaun In ludanigewsn (Base) Ngaungil 90°C (No.3)

. QNN #1 #2 #3 AuNaY
f30814 k
(F) Qm Qm
Mud 79.9 5.32 5.36 5.39 5.36
Mud filtrate 73.7 6.08 6.07 6.14 6.10
Mud cake 72.7 4.18 4.18
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d' %’ A Ia = ={ 1 a o
M193719N V.6.4 uﬂﬂauﬂmmwmmuuiﬂ”lumuiﬂm% NgUNYN 30°C (No.4)

3
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o GLITH #1 #2 #3 ARl
GPLUAN .
(P Qm Qm
Mud 72.9 6.57 6.63 6.6 6.60
Mud filtrate 73.3 6.92 7.02 6.86 6.93
Mud cake 74.7 4.72 4.72

d' 1 ~ Ia A Aa A a o
M1919N 9.6.5 uﬂﬂauﬂgmmzmWﬁmuuimulumuiﬂm% NYUNYN 60°C (No.5)

3

. QRN #1 #2 #3 AuNaY
(2 RIINN] .
(F) Qm Qm
Mud 74.7 5.35 5.24 5.41 5.33
Mud filtrate 72.5 6 5.98 6 5.99
Mud cake 75.8 4.23 4.23

=

d' ?:' A A == { a o
M1319N 9.6.6 uﬂﬂauﬂqmmzmwamuuim‘lum@ﬂﬂm% NYUNHYN 90°C (No.6)

Q

. QNN #1 #2 #3 AR
GPLIAR )
(P Qm Q.m
Mud 79 4.98 4.67 4.84 4.83
Mud filtrate 73.8 5.47 5.38 5.38 541
Mud cake 72.5 3.65 3.65
M519h 2.6.7 11 Inauyamizinauwu In luddwdes Ngamngi 30°C (No.7)
. Qautigi #1 #2 #3 Ay
GPLUAK .
(F) Qm Qm
Mud 77.7 6.23 6.25 6.25 6.24
Mud filtrate 77.1 8.07 7.98 8.17 8.07
Mud cake 78.2 3.90 3.90
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a

AU 60°C (No.8)

U
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o GLITH #1 #2 #3 ARl
GELUAK .
(P Qm Q.m
Mud 75.3 6.07 6.02 6.07 6.05
Mud filtrate 75.3 7.68 7.53 7.44 7.55
Mud cake 76.2 3.65 3.65
M35190 1.6.9 1h Iaauyamzinauuu Inludduido Ngangil 90°C (No.9)
o GLITH #1 #2 #3 AuRaY
GELUAK .
(F) Qm Q.m
Mud 79.3 5.79 5.73 5.79 5.77
Mud filtrate 80.8 7.16 7.15 7.15 7.15
Mud cake 77.8 3.44 3.44
M35199 1.6.10 11 Inauyaz inauu In luddu Hgavnii 30°C (No.10)
oo QNN #1 #2 #3 Ay
GELUAK )
(P Qm Q.m
Mud 75.8 17.33 1724 | 1738 17.32
Mud filtrate 75.4 1844 | 18.42 18.44 18.43
Mud cake 76.3 13.64 13.64
M519h 2.6.11 111 TaauyamzinauunInludsu Agangll 60°C (No.11)
_ Qautigi #1 #2 #3 Ay
GELUAK .
(F) Qm Qm
Mud 79.3 15.48 15.29 15.34 15.37
Mud filtrate 78 1724 | 17.12 17.29 17.22
Mud cake 77.2 12.33 12.33
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Ngungi 90°C (No.12)
o GLITH #1 #2 #3 ARl
GPLUAN .
(F) Q.m Qm
Mud 80.5 15.19 15.06 15.23 15.16
Mud filtrate 76.9 16.40 16.38 16.15 16.31
Mud cake 77.8 12.14 12.14
M35190 1.6.13 W Inauyamiz inauuu Inludaszys Hgaungil 30°C (No.13)
o GLITH #1 #2 #3 AuRaY
GPLUAN .
(F) Q.m Qm
Mud 78.5 18.24 18.36 18.28 18.29
Mud filtrate 74.7 19.14 19.19 19.2 19.18
Mud cake 75.6 16.17 16.17

d‘ 1 ~ J A A a o
M3199 0.6.14 i Inauyaz dnauuu Inludaszajs Ngmnni 60°C (No.14)

oo QNN #1 #2 #3 Ay
f30819 )
(F) Qm Qm
Mud 78.2 1775 | 1752 | 1755 17.61
Mud filtrate 73 19.02 | 1898 | 18.94 18.98
Mud cake 72 15.73 15.73

d‘ ¥ A J A A a o
3197 0.6.15 1 Tnauyamzinauuu In luaaszi)s Agaumigil 90°C (No.15)

_ Qautigi #1 #2 #3 Ay
f30814 )
(F) Qm Qm
Mud 77.4 1638 | 1654 | 16.49 16.47
Mud filtrate 73.3 1844 | 1853 | 18.49 18.49
Mud cake 71.4 14.87 14.87
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M990 20.6.16 1 Inauya iz inauuu In ludanys Ngumngil 30°C (No.16)
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o GLITH #1 #2 #3 ARl
GELUAK .
(P Qm Q.m
Mud 79.4 5.05 5.02 5.06 5.04
Mud filtrate 74.6 6.09 6.11 6.02 6.07
Mud cake 75.6 4.05 4.05
M319h 1.6.17 1 Inauyamz inauwu Inludanys Agamngil 60°C (No.17)
o GLITH #1 #2 #3 AuRaY
GELUAK .
(F) Qm Q.m
Mud 78 4.84 4.77 4.79 4.80
Mud filtrate 72 5.55 5.43 5.50 5.49
Mud cake 71.4 3.51 3.51
M35199 1.6.18 11 Inauyamizinauwu Inludanys Ngamgil 90°C (No.18)
oo QNN #1 #2 #3 Ay
GELUAK )
(P Qm Q.m
Mud 79.4 445 4.44 4.41 4.43
Mud filtrate 73 5.21 5.30 5.24 5.25
Mud cake 72 3.24 3.24
M519h 2.6.19 11 TaauyamzinauuuIn ludmagauys fgamal 30°C (No.19)
_ Qautigi #1 #2 #3 Ay
GELUAK .
(F) Qm Qm
Mud 71.9 6.24 6.31 6.26 6.27
Mud filtrate 73.6 7.77 7.43 7.49 7.56
Mud cake 73.9 5.45 5.45
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A 3 A J A A a o
3197 9.6.20 1 InauyamgAnauuu In luanigauys Agungil 60°C (No.20)

. QRN #1 #2 #3 AuNaY
3081 )
(P Qm Qm
Mud 74 6.13 6.1 6.11 6.11
Mud filtrate 72.1 7.13 7.16 7.2 7.16
Mud cake 76.3 4.75 4.75

d‘ 3 ~ J A A a o
M9 0.6.21 1 Inauyamizinauuu In ludmaau)i Agugil 90°C (No.21)

. QRN #1 #2 #3 AuNaY
30813 )
(F) Qm Qm
Mud 79 5.69 5.72 5.75 5.72
Mud filtrate 73.8 6.4 6.35 6.27 6.34
Mud cake 72.5 4.21 4.21
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