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1. i A ^

^OfMK^W-C, ^#0 5 5^4^5BZ!) E^5 6 ^ 3 ^ 3 1 B 3 T#&, #% 

L^o

(1) mzkorn^

a.

b. #^&TK^y-&mzK#e

M rg^&TK 6 #gzk#e@W

(2)

(3)

(4)

& & K ^ j) ^ ^#T#fTf-&o

2.

2. 1 TO@^

m:f0 4 9 %&z ^#05 4^^iToM%##

jp T^ 6o

(i)

a, #zk##(D#g

"f.

o. —^^gzk(D#&&^/KlmlK^y'3###Imperial Valley

m^Geys e rsfM, &^Mexi call ^EzkK^-f

N - L'^^-N-T^^r^ - ^7^ *'^#7 ^ :-:

u K^^3^%K^wT#mem#^j6L7(DmiE<D##o

^mK^y-^mmmmzk^LT:, GEo-GEL^zkKo^-rztmem

r — i



3oo€-35o €K#A ^ , mzk##,

b. #±#MoM#mTK&#6##

@MU^zk<D&^:##T^ 6-< x h 7 h ^ 2 0 0 CJ^JcO^gTKM'fL 

7t#^, m#e^^m<bT6#[p]^&6o %±$&% (-<x h 7 i h#)

, c - E - coK, z p ( #m##:) , m

m###K z ^ ##&?%=

-< x h 7 i h #> 6 t x V o 7 < h K#B U , ^ x# ( Na

#., Ca#)OtxtVof-/f h3r##L, Na - x V o 7 i ^m^T,

235 E-350 E, 2 5-1 00 Z

fj^Tto c a-^x^&u a 7 i hK-^WTW:, 250 E-3 50 E,

^ 5 0 - 1 0 0 #l^om^-^rKZ3#^#K#^fi^7to

Na-^x-tV o 7 i h W: 2 5 0 €7^:% < U,

0%zkid:Na—'tX'tijD^-'-f hZi), Ca-^X'tV°7i h , -t k.° x i 

h , jW 7x -<x

5 @#(D -t^7xihKMU7, 100E-3 50 

#KzK###(Dx7 n 7-K^^T## U^o -

-k t: 7 x i h z)'^ , h V x^e v o 7 h 6fWto

^.O h V-^x^eU a 7 i h^x7o7-K±# <##LTW6 & 6z)^J^

Uz^o iTt, 3 0 0 E i T{7 d i MSmectite O "< x h 7 i h V , ^c(7 "< x 

h 7 i h T ( Te 1-Ge 1 )z)mm^zkm%± 6 U7^#T^ 6 tz)^ L 

Tto U^L, 3 0 0 Em±om^&(D#^KW:, ^-8epioliteT&6-^-

6 U7#L7^66^$

c.

6fLT^6, V7'^x^,

V 7^ V x - h , 250E-300E

f - 2



1 5 0 G-2 5 0

##0#^^<k0##Afz^ Ao AO^^:, 2 0 0 €-2 5 0 GA±% <#]&

^<kA^§L, ^^&om##@AiJ^*##6LAd:,

i) , u XAi h LA7 ^ >/#T^ * v^6 A^ikS#a#o#^#A#

fL A W LAo

5 2%&M:, ^6A##AKf^L, 2 5 0 GO##TAK#LAo AO^^:, 

A^7 ^ h o 7 ^ x#Am^LA %OA, ^td:A^7 ; x

moAAm^A%oA#^&TAjt#^#^A#*e^LAo ^A,

^JW: , KfAi^Ko^ABWAff^ , P A-2 0 L L LAo

5 f&A^LAA^A^-t^yi h A#mLA#rL^^AK^

^AK^A^J^, &^?A^^:A#Ao #fG##^#L LA , ^^h^l/-7"^ 

#B#AL, 2 5 0 GOi^M&TK^WA , ^ V^#&K Z 6 V A A4 h

0#%fF##Afz^ Ao X, 7 ^ K f - ^ Hd: , $CiA LAG T - 8 AM w , 0(

KT- l##&D:KT-2#

#- ) A fr ^ A o

5 4 , 1 3 #^OG^##AM^#%fFoo AfA I), 300G-320G

A^A##K#IA%# L , 4 ##o!t#%#fLAi^% AMAi^#^ A^#^ LAo

owra, jt#^$.^A#@AMA%OA^^MALLAA#Ao AO^, 

A#M LA^gzKa 3 2 0 G^ AW:^ A&6 L L Ao LA L

^fL^±o^&K A ^ A#^, %± 6 LAA-^ AM^A^gA^m^A^, 

6L^%4^J^LAo 

d. ^ A y h

3 5 0 GO#^&TA^@A^^ y h^^A^^A^, jt#%#m#0#fLA

%±6@#Amo:, A®

l##0%±AM^A^^yhm#:AfP6Zj3%, 2##0%±A#MA 

&&<bKZi), Zj)#fiAm#Af;3a:6AA^AoX, B^KZ^Am^cA^ 

6^^A, Zi)^^A^*°yhm#:A^6L6AA#Ao

(2)

A , LAO < ^ h K V V >" XZ&K

1-3



#*#zK,Nacl,Kcl ##0#%KK#^fj^7to

5 4 , 5 WT , 8 0 TO - 1 5 0 UO^#T 1 6

UTto #) 6 % Od: 8 0 K^<b3r#f#),

100UK^663 ##W: A# 1 3 0 UK# & <L 5 ##^A^A

^ LAo

LT^gODRESSER MAGCOBAR OOILFAZE MUD System Ko^T## 

0#&, ##&#6UAo

(3)

MAoA^AoA&o-t/vf-xy, A^glA^o## 

APimm^ih#w#^mm@e#AL, mm^ih#KowT,

Ao

5 4^h ^ i/-y-ci%mm#4= ( i 5 o c- 3 5 o u )

effw, AM^±#o##k(D^{k^#mfU/to ####%(D##W:1 5

0 K{&T u%^) Ao

3 5 0 UT % ^XET & j) , -t<D##gW:^^K Z 6##^%A ^ C 6

L^o

(4)

iM/hr ^#ns

7 n - h 3r^%), -t(DU:#e#^ LT 5 1 Z i) #i^K#

^ L Ao

5 2%12^#{^^#TL, ({BU,#^EAO^#<ka5 3^&K^$o

5 gr - 1 8 gT./ 1 0 0 GG ) , ( #g*#g 3 grA 1 0 0 CCJ^IT ) K Z 6



6^288-7^680^,

g#5 2 E-K T - 2 -##0##K^^T , %#m BHmzkommzkK Z 6*^^:

- 5 0 K Z 6 p , MKO p H$IJ#

Ko^TW:, 7$(/l 0 0CCj^±O#^K^6<b, —K7/^fb#^##L

4-#pH##0%^%6LT, 7*7

o^T^ <, Tto

wca, #zk&[/^ 7 y z # s s ,

T#6T—CODKO^-CW:,

?to ^z., KT-2##K#mL7tGT^m%komm^m^^o^^:MMm7koc 

ODK^^TW:m#m^TT^ ^ ^o

X, ^ 7 ? ^O^^glib^g ( 3 0 0 K9/hr) KO^T , 9g#q 5 4 B

AK, ^77 ^^(7 * y 7- ^ ^XO@<b##K Z ^#c^#

7 ^77^0

i$^ct@fb^#Otb#^^^ L^:o

5 4%&W:, ^ 7

#MzK^m#(D#zk&D:^7 7>>#0#K#Ko^7%^#

2. 2 4^&0##

(1) MzkoM^

a. ^gzk##0#@g

3 5 01CKt#^6 6m^fi6#M&m^±, a%zK##^J#KML

, 4 9^&Z j) 5 T0^&#%^^:0 «bi)i6#)3rfT^/to

b. #M^TKZ^y-6^zK##

, 8epiolite(Thermogel)^^#:<kL^:"< — ^-?7KK,

V 7^ V ^#7 h V 9 A ( 8 p A ) T- 8 ( cMEI? < ^

L/t % O ) 3r%nA , ^zk^6 L7 , &:?%

I 5



<h L7t^zK^o$E^W:, #CO^(i)~-(5)-C &/&o i ^ t)SPA

KO^TkHb#G%@eBg L , 68epiolite-8PA^O

L^. o

(1) Pure water 500ml+The rmoge 1 20 g

(2) pure water 500ml +Thermogel 20g+PA-20LL 4ml

(3) pure water 500ml +The rmoge 1 20g +PA- 20LL 4ml + 40$ NaOH 0.6ml

(4) pure water 500ml +Thermogel 20g+PA-20UL 4ml + (q!T-8 8g

(5) pure water 500ml +The rmoge 1 20 g +PA-20LL 4ml+(qrT~8 8g +
40$ NaOH 0.6ml

8 P A/Se pi o 1 i te ItK I j? , ^*#6 + -f - 

8PA/8epiolitej+0±^ SPA

n i i 8 P AKW:,

^-pm® $IJ€) ^) -6 (1 <h ^ U +: o

^%K, _P#g^zK^Ta, 5 3 ^&(D#^.S%^R#,8epiolite

-^8mectite^O$B^{b^@^ "Ct^6 & 6 %)s4KI§9 U7t o

i 7t, $&7K0#K ' 4 — ^ K

- V - -K -g 6K , C. E.

fLTto

LT , Thermogel ^#K, 8 P A, GT-8, NaOH 

#&To^7kK)^ LT, fL 6

M &T ^ ^ 3

i)

4 @&[/G T - 8 ^ , + -^e+;u5$,PA- 

2 2LL 1 ^omzKKm^U, 3 0 0 °C, 1 

Lhk# UTt^^:, G T - 8

ii)

1-6



f PA-22LL, G T - 8 5

PA-22LL 196, G T - 8 2#oajw

iii)

##m^omzKe2 0 0 G-3 5 0 G(D#m-r#^Lmzk#%^#"<7to ###

*a, AV. PV. YV*K±#<7±^, ^*#4)

0 L-Tto

V) K#$S,

^#^*030^ r#W:, #TLT^j##zK##(D{&

T

X, !) ^ 6 , PA-22LLd:GT-8Kjt-<###K:

3iLV^&6#s#^jto

##OC02

i) 6^6%'#C)y'7to

V)

##^g*K , t^&,Nacl,-k/^h,*yT^^ ^#3r#

^ L, 2 5 0 G, 3 0 0 G, 350 GKT#m#[XKIa]^#^L,

L^o , #MK%6K^fL . A V , YV^±%

< ^ 60 W' L, (EI^#^K:^^-CW:, #^#Kjt"<, ^rfL#X% < ,

<, G e i

3 0 0 G, 3 5 0 GK&^-t#M#W3r^ fto (16#^)

i 6^^ ) f-6

±#Ozk#IJ!) ( 50^)^PA-22LL( 1 96 ) , GT-8

( 1.5 96-2. 

vii)

& 6 f- — ^ -c , %n ^

1 7



^-C , UT , 1 8 0 1C - 2 5 0 TC<D#@T##A#Ka

^ o

W:, UTto !)

(2)

^3##^JKoWT%K^L7to 

-t O&n^l:, 6 2 ^^0^ Ufbo

(3)

6^^#KowT##L^o ##

L^##W:, 1 50lC-2001CT^^i) ##g(D

, #I^K 7 / - ^ KTfr^fLT^ %K , o##

WT , y h h&KZ &K#

^fr7t o

^L?to z j?

(4) rnmrnas#®^^

(DB6:$.^ff ^ ^o

<!%K, ( mam, /j^mg ) TK^^f &—^gom

<kKx^f-6iG#e ( im%e ) &[;#*, ^77 Br

%(D g L?to

%#e#fpT&#^'(D^mAKo^'c##efT^7to

1 - 8



^ T ^ 60 

^^0 5 o 4=^

- h ^ %/-y

( 3 0 0 TC, 3 0 0 kp/cm, ^#2 0 0 CC )

5 1

( 3501C, g A 3 5 0 k^/cm , ## 1 Z X 4 )

0. #^ #E 7 i ^ 7 — 7° t/ ^

( 2 5 0 €, El; 1 4 0 k9/cm , ## 6 0 0 cc )

( 1 M/hr, y h , f-

3 X-<T-, 7'M#^ - y h , @6### )

5 2

1.

( 4 0 0 r , #m 3 6 0 € , -k A- 6 f )

(mm#b/1 M/hr, 5M#mm#^ ##7x7, 7 - h 7 ^ - 7 -

MF- 5o^##^^^y, p )

5 3

4. A^#o )

PIDs@##f, pH^Si^xho—^/^g,

a. 7" — h 7 X — 7'

( 3 5 0 C, E^] 3 0 0 k^/c7g, ##5Z )

(T^hEAl, 5 00 psi ## 3, 5 0 0 mZ ) 

m^D5 4

i. C0D7-7-

1-9



0 T - I

( ^ 2 I -1 00 )

( —S S )

MM A "0 ###^ ^ ^

'm^IoMM 9 1 # T -Wd '^92=1-4-^^ ' 0 0 E %#mi#

/c G

(O6XO9IXOZ0 ' ™ld 0 0 I - 0 # g ' g )
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1.1

3

, 4 9 % 5 5 4^3 6

2:#)3rfj^7to

X, ^&3 5 0 6 7t%^(DZ ^ ^#%3rfr^^o

fi)

Sepiolite (Thermogel) 3:^# 6 L ?t ^ -? ^ KK, 

v u h v !> T -8 ( 7 ; L,t % o ) e

TK&'U'&Thermogel KoV^T, X#I3^,

t n Thermogel 3:^#:

K , ^ V T ^ V h V ^ ^ , G T - 8 , N a OH#^TomzkK^LT , ###

(2)

a.

4 m&C/G T-83rf--^^^5^, PA-2 2 

L L 1 #@#gzkK#%n U , 3 0 0 C, 16

^3r#J^ L, It# L)t0^:, G T — 8 ^lt#64 L^o

b.

PA-22LL, GT-80#^n#3r^5W5 

PA-22LL l^,GT-8,2 ^om^^lt

c.

##m^0^zK3r 200G-350 GO#mT#^U#zk#@3:#^7to %##

A V, PV, YV^K±#<^1), ^zk#%# 

^Kl#^0f6%(D<D±tfiaA^^#^3r^L7to

L^##mj5%o^{k3r ^ p i a

1-1



e.

6 6 N a c 1 , -k/vh,

L, 2 5 0 €, 3 0 0 €, 3 5 0 TCKT#@#D:KlEl&#^L,

f.

3 0 0 €, 3 5 0 ^ Ao ( 1 6 )

50% o*## ^ p

A- 2 2 L L 1 #, GT-8 1. 5 — 2 ^ e 6 ^ <h K Z ^ ^

g. i^- —

& 6-^ - ^e ^WT , %d ^

OiiAlSK O W T$^# ^ )to

1 8 0 1C - 2 5 0 ^ ^o

L7t#^, f--^e ^;y#

&o#%T#^L;t#gzkw:,

4^#a -$ BK Z j) UT , ^LfL L-C

^ ^ 6 z):^#T &6o

1.2 ^*##0^2

350 6?t36, ^

^^04 9 #zk&0:^zK##K§#f6&##&2: L^ASI, BA

##KMA ^o

0 G- 1 8 0 ^^2 U, 2 5 0

6LT, -tOM#L^#&#^A6&6(d:T%^W%@<k,@.:b:h,7to

i /t, 7 ^ wra , ^ jp , g(c&^^nA6^6

1 - 2



5 0 ### , W 6 * V ^ ( Kc 1- V b

#g* ) $ 6 t % K , 4 9 4^KgiK# ^gomm# Imp

erial Valley , Mexicali m^&C/Geyse r^#MK ^ U" &#l f#IJ#gzk

L?to % ##@y V y K V ^

^^05 i #&a, 250 €#^<DM&K#^6#7k, i 7tw:^7k-;-x#Bij#g%K

#&Z0:k:'czA,_t°n ,j b'x^#^K^w-c, ##g,

-^T(D#m##^g^lJ(D]@IE^#^U^o

SLfL^^V-? — , N—tf—/L- — V K x 0&-a-##(d: , ^ 6 #"C V^yt#

V -7-Z 1) 2 , ##SO####g: , ^#^7^ V ^7 ^ b",

7 ^ V /^##^#^ L"C , #g^#3:#3&T # , ^ x h ^ T@TT # ,

2 5 0 TCO^#K#^6mzk##(k

7(6

5 2 ##d: 8#^g 2 5 0 GK#A6^gzK##Ko^-c^:#, ##o#&e

#K#mK^y-6mm#m^7kt L-tG Eo-GEL^^gxkK^w-c^gL, c

O #7kO ( -k 7 i b %± , ^ UTORes inex, Cypan) K

oWT,

( 1 9 7 6 1 9 7 7%) #STO#%K -<x b 7 i b

^ TtMzkd: 5 0 0 TO^&T#@# 6^, -k i:# 7 ^ b ( ^

X SiigMgA Q)2 -nHg 0T#±)^#6o ) (d: , "< x b ^ i b

-kK'^-^xf hT#^7t^gzK(d:#|gM:^(^6o 

L , 4: t# 7 /f b <D^TU:^7km:^#^0 T##0-< x b d" i b ,

5 3,5 4 8#^& 250G-350 GK#^. 6 t ,g^#6 -k k°^- 7

d b %± , V ^7i b , ^zK##^J#o^gzK##KowT#&, Tto

mm#M^gzK6L7#mt^K##7^6-kk°^7^ b#^

#zk^^ ^ ^ w & o

-k k°^ 7 i b Kg%zk##0 7t%) , ##0 -< X b d- 4 b ^ 7' 7 9 x 3 — vv ,

1 — 3



^BK^WTW:, m#D5 2%mz ^mm#m#MU^zk6 LTGT^(Am7<^

^^ bfL'ft-o

-k k'y- 7 4 h 5 0 0, 5 0 n y- , X

#[m#, C. E. c.

9S^D5 2^&Z ^ V 7

^ V 2500-300 OO^MK^^mA##^ L

T#^T ^ 6 ^ 6 ^%7to

L "C 7 h V^-6 — h^-kk°^-7^ ^ 7 V — 6: L,

G T - 8 ( v h ) ^#^u, 3

^-^TtG LT#m o#6^mL^#^fL7to

^ ^ , 5 4^&Ka, New Zealand

L?t ^ L;to

^^05 5 %&a, 6X#(D

#&, 7 -f h 6 U7t-<-^ -7 ^ K(D#A##Ko^T^&^^:<D

<!: # i <k #) ^17 ^ o

AaS^SK^^T , ^

K%^T ^ n A ^ W#A IMCO RD-2000

V y y ^ ;k # ^ — h K y o A^cy-^% (DH#l#:K46rvCE-C ^ n A (d:##

, &fLKft&%06LT#=e#mU'T:W&o U^U, IMCO RD-

2 0 0 0 W:^o^VXy^^^^-h 

'f6UXy^^^=^— h system

3 ^ b (D^#^IJT ^6 i -g^LTW^o

^K#m#K^y- 6%m^AFORMATION DAMAGE Ko WTizE^&o 

matrix y 4 7' (D h o t water ^T^^RlJ^gAO^A^ particle inva

sion KZ^-Cwell bore]&<(Dm#(D#^$^-^^7±^^6oI##^A#^o 

#^IJ$%#:KZ^T^T6matrixf iXOhot water #0damage KMf"

6 factor d:%<DZ$^%(D^^6o

1. r^j V^ § ^ $ (D fiti /S

1 — 4



3. 3 0 0 T ^ C

matrix 7° (D hot water (D#K^^t6@^IJf##K^V^-C{d: formation 

damage 6 , —AS!K Z $ 7± 8 te p

2.

1. o

2. mmoSolid 2: liquid ^r^L^2o

<Z)^#f 3:f- &o

3. o

4. #AL?t particles i= filtrate ^ <Df ( ?t %» ,

(A^^Volume f 1 ow -dr & o

X, System K-o^T^-(6 6,

control KZ^T/><f6^6^T^6o 

, Sepiolite mud i=" air drilling ^ <h ^ T # 6 o

i# gellation W: Sepiolite mud syst

ems

BfL^corrosion control Products a i r

drilling corros ion rate &- #<b (%K 6 <h % 60

System 1 ^ KA6o

Ge o t h erma1 Mu d s

(Used in Imperial Valley, Cal if. )

S e p i o 1 i t e System 1 b/bbl

Wa ter

Se pio 1 i t e 15—20

Caustic soda

Mo dified lignite 5

Sodium polyacrylate 2

Conventional System

Wa ter

1 - 5



Bentonite 15-20

Caustic soda 1

Lignite 4 — 8

Mo dified lignite 2 — 4

Surfactant

Typical Fluid Properties

(Sepiolite mud for geothermal drilling

Mu d weight, Ib/gal 9. 0 — 9. 4

Fu nn e 1 viscosity, s e c,/q t 38 — 42

Plastie viscosity, cp 5—10

Yield point, lb/l00ft^ 5 — 10

Gels, Ib/lOOff 5 — 10

API fluid loss,cc@100psi 10 — 20

pH 9. 5 - 1 0

Chlorides, ppm 1, 0 0 0 —

Solids, # 6

1,5 0 0

C O 8 t y/f t 1. 8 0 — 4. 0 0

^^5 5%&<D1h7 7^4 -k 7 xf h ( The rm-

oge 1 ) -7 y V T ^ V h V 7 U ^

W-C -k 7 4 f ^^#:K df V T f V h V ^ ^ V 4

f N a 0H#%TO^%kK^LTmm#^TT#m'gft6^zk(D^

x, G T-g ( ^@7 ^ UTtto ) z

X#j^)eGT-861L#L7t^, GT-8##%@fLT&'i), a: _h

1 — 6



J^_h(D K #@T uyh#^, h, h ^

^ V T ^ V h V 9 A^^mwTtMzKW:, j)

L , 6#^-rd:6^ ^#B^A ^ T ( 6<o T ,

1 — 7



1. 3. 1 W: D

5 3 1 CX 5 4 # , 4"^P^d: Sepiol i te(The rmogel)

3: ^#:K ^ y KK , V T ^ V ^h V <7 ^ SPA

6^gBi-6 ) i', ###J ( V ^±4 3r^0A, ^7k^6 UT,

#&#6: CfL 6##T^KiA^ L?to

3^, SPAK^Ltd:fk#:|^#®3r^6z)^L,

^y-6 Sepiel i te—S P A ^O^zk## 6 -!:— f %i&6 0§§3#K O^T## L ,

S P AOf;m##K^W-C^#L7to 

1. 3. 2 S P AO Ko W-C

(1) !###&

S P A 6 UT(D P A- 1 , (BPA-2 OLL, G) A r on-Vi s 03 @3:#^ L 

Tto S P A 0*##K N a 0 H^AnOTKgt#^] ^ UT y f 7 - ^ 3: m ^ , #'i##

2 L/t#, y y 7 L#mS P A

##^= L^o

(2) #% @zi#l/E K z %> 'rj'-F'W. o $;aE

^mUTtSPAd: N-N acie##6L25CK^W"C, ^ ^ 7 x 7 ^ xx; 

gc#t3r^^, [ ? ] N —N a c 1 3r^#7to N —N a c 1 K^1^6#T^^d:154.3 

%7"C ^ Tt: o 3: M 1. 3. 2 — 1 IE) K /jx'f" o SPAO^-f-3;(^^f-^)^ ^ ^

1.3 6##

C 7 ] 2 5 %:
N—N a c 1

= 9. 2 5 X 1 0 0.9

3@ms p Ao@PR%^, i. 3.2 - i #K^L?t & t? -c ^60

1. 3. 2 - 1 ^ SPAO

SPA ^ ^ ^

P A - 1 0.0 7 2 5 1 2 7 1 2,0 0 0

P A-2 0 L L 0.3 6 5 7 6 6 7 2,0 0 0

A r 0 n—Vi s 4.4 8 4,8 4 0 4 5 5,0 0 0

l - 8



1. 3. 3 Sepio1ite- 8 P A^<D$&*4% 6 4:-^

(1) fZD#)K

1. 4. 2 ( P. 1 - 3 8 - 1 - 4 7 ) K^^fbK W6 Z $ K , SPA 

MMT ( - 3 0 0 € ) —ASK, ^

6 LK^O 3 ^)fL6o

(D ( Mode of particle association)

(2) ^ o xf K (D#%

0 -

(DKoV^KNlVan der Wa 11 6 Bo dma n ^ 2 @^#(D df V 7 — ^

* 6 ^ 4 Z [X / 7 v> 4:' - ^ ^ — 7^ 6 %P#7 ^ ^ 4 >"

#(D^a^-#7 ) e#K LK, V ^-^f6±O^(D^^:K0L#L, #f^K#

W 6o 0K^ W7 a^*K#^n±6##.^f 3 O 4 ^ 6 K

Z 1) , ^ IP , -^rO *%i$^zkW(^K^6 -tr^.K,

&o4%#=] ^ 4 K^^#fpmK#g LT, ^0 4=- f ##: ( J^ITZ P 6B#m± 6 ) ^ 

#J^L,

(2) # ^

4 96 The rmog e 1 y K ( pure) wa ter 500 mZ- + Th ermogel 2 0 g )

K8PA#^n#^^AK#mU, ^&(D^*K#K%^Km*#^#lJ^U*o

1 0 P A- 1 ( #& 3 0 96 wt/wt ) i ,PA.

- 2 0 L L ( #& 2 0 96 wt/Vt) M: 5 #K#^, Aron -Vi s 1 0 0 €T

L/t% oe o. 2 ~ i. o 96*##6 u-c#mL*o 

ZPOWSKmUKa, ##L*S PA ( 1. 3. 2(l)T#mL^%(D ) Z^Z0:#ML

* Sep i o 1 i te ( Thermogel &*#L, ^ ^ 0.1 N -

H c 1 1 0 5 TCT%###7H(:L

* % <D ) ^ ^, Sepiolite (D#&(Z 5 0 0 ppm i:—@K L-, SPA#

AP#—^ *o

(3)

z po#j#^^em i. 3.3 -1 mK^L*o 6 ,

^^%)^Z$K, Aron —V i s W: 8 P A(0)/ Th e rmo ge 1(10 0 0 )Zk( l^KF , #

1 - 9



"C^ < o jtz): 1 :S3T#±Ki#U, 6

Wf fL(D#^% -<-x -7 y K Z Ip #^(D^##T&6o 

# 1. 3. 2 — 1 #K 6 Z $ K A r o n — V i 8 (d: m T & 6 L 7t ^Ezk

PA—2 0LL(d:jt^0. 5 T#±K^ L ,

zkm(d:,#^K#^ L , j:k^ 1 #' 6 6 -< —x -? y KZj)^/&</S:^TW<o a%

zK#o##W:^zKo ix ^ o i), PA-2 0LLKcw-c^i.

3. 3 — 1 #K—% U;to

1. 3. 3-1# 4 # Themoge 1KP A-2 0 L L^r#^0 L/t^zkO
lx a %>/

S PX^j^Th emoge 1 (1 0 0$) AV PV YV Gel pH WL

0 1 2 2 20

007 9.5 4 9.5

0.0 5 1 7 2.5 29 20 — 1 1 9.7 5 7.0

0.1 2 0.5 3.5 34 2 1-1 2 9.7 5 9.0

0.2 21 9 24 C
Jl / 00 9.8 6 1.0

0.4 21 10 22 7- 9 9.9 —■

0.5 2 2.5 8.5 28 7- 9 9.9 6 3.0

1.0 2 0.5 9 23 00 l C
O 1 0.0 5 1.4

2.0 7.5 5 5 1- 5 1 0.1 2 9.9

4.0 5 4 2 0-0.5 1 0.2 2 1.5

( 2 5 € )

& ) A V : #^:C P

PV:7°y^^y^%# #& CP

y v 4 — ^ r v - ##: ^ x r /1 o o 9R=

Gel: -f /x^. ^ i/ x ^ x ##; ^ x r/ i o 0 8R"

WL : j%zk# ## m

^ TW 6 6#^. 6fL6o P A - 1 4 ^1±T ^ T W

PA-2 0 LL<k^#L^mzkm#^#^fL7to

1-10



I 3% o T WTto 4 , PA-16PA—20L LO^-ftO##

WOT , PA-20LL<b|s]l:Z$ % O t

#o%oa^^^T, #^J^To%oir#mL%y-fL^7± 6^Wo ^

o

^:K Z P & jE& 6 , it# 1 ( p H 8. 0 - 9. 3 ) Td:^-f #K1S Z P O^fk

W % <D@#WZ P ^^LT^ % , Wf fiO#-&% S PA## 

#0 5 0 0 p pm Sepiolite Suspension O Z P 1 !)t#Wf(B6^:^TW6o 

^ 7t, it# 1 i^lT ( p H 7. 3 - 7. 4 ) T# S P A##A0 5 0 0 ppm Sepiolite 

Suspension OZ P 1 i) {&< )± ^ T W6 0###^T6 6o 3 /c , ^7k#%Tiz6

15K, it#i^±T,#.#Km7k#<o^^#m^^^, zpo^fk^ z (—mu

T W %> o
. ^T , ^ ^TZ PO±#f 6^BK0WT#^f 6o S P AUN a -montmor i- 

llonite 0#^Ka^@^0#.##$#^K##%6fLTW6^L Sepiolite 

Tkt C 1 CX a , b #Kf fr^ ####&f" 6 o S PA

, fi ^ #O^^K I i) Sepiolite #MK^.#°T#LT 

5$o &0 1 5 K V ^-%±#^#a#.#%TwCXTW6 0T, S

WK^^ L 6 ^ #^a 6 #F, ^ V —/$6±it K

1 % -fr05Sm##*3E'fkf-6 C. 6z)^#^fL6 V

0^#0##K Z f) , Z P #^{kT 6 % O (bmbfi&o y-TK^^± I $ K , 

KfSC^Z PO^fbd:, SepioliteKSPA##.#^ftSPA-Sepiolite #

#J5% L , -t O) #.#%## fh-p #%):&: # W % 0@A 

Michael^ Tf KKI6^^ V ^ 1. 3. 3 —

2 ElO I $ %:& f ^ UTW^of^t)^,

low polymer concentration high polymer concentration
polymer clay

( Flocculation ) ( Dispersion )

1. 3. 3 - 2 g) ^ V

1-11



i<e. + o°— 4H^

^ 1. 3. 3 - 3 g) Aron—Vis<Z)##^T^

^ V ^ 6##, ± % W 6 6 C 3. 3-lE)

##(d:, l 1 jg(±-cW: L"CV^6^i"66,

( ^gzk^ ) 6 $ i < E§g-c ^ 6 o ^7^ Ar o n-Vi s T 1

y ri H%zk# ir ^ U , Z P z)^ < % ^ OH , Sepiolite

K 3 P A^@l#^fL6#, ^ < ###075:## 1. 3. 3-31^01$

^ ^"CV^ & -irO ?t f) K ( (, ^zk#z)^ # (

7^ ^-[^6

p H^] 7 ^±TH S P AH+^K#[X^:##^ V?-K^^T^6^)o ^ LT ,

SepioliteK##3fL, COf^^CirS PA —

Sepiolite ^O^^ikK±# ( ^ LT % 0 6#^. o

1. 3. 4 6 Sep i ol i te Ozk#^® 6 ix^h a y —

(1) H C # K

5 2-54 a<D%±#&#Kx^ UT , zk#^@6 ^0 -y-#K^W

-c##d" L"C # Tto L^U, ^zk^KW:^ ^

^ O I $ ;±]i#K^/Lz)^ , zk^MTH 1. 4 ftTW 6##

^zkK#fm Uzt—^O^gzki: % <!= K L"C , Sepiol ite

( Thermogel ) Ozk#^@6 ° UT##L7to

(2) * #

##^#A0^j6L-C^<Z)%O^ig%L7to

SPAHPA-20 LL3r5 ^K#7gzkT#^ V 4" h

G T - 8 ( cfm? ; L^7 ^ h V ^ L?to G T - 8

GDzk^tt 1 8. 7 % X h ^ it o —-~jj > ^ ^ %zb 6 L Tt: Th e rmoge lOzk^id: 1 3. 9 %

T ^ ^ ?to #z:^Ko^i:H#zk^#oi -± #K#6 Uzto

1 — 12



(1) pure water 500ml + Thermoge 1 20g

(2) pure water 500ml + The rmoge 1 20g 4- PA-20LL 4ml

(3) Pure water 500ml 4- Thermogel 20g 4- PA-20LL 4ml 4- 40^6 NaOH 0.6 ml

(4) Pure water 500ml 4- Thermo gel 20g 4- PA-20LL 4ml 4- GT-8 8g

(5) pure water 500ml 4- Thermogel 20g 4- PA—20LL 4ml 4- GT-8 8g 4-
40^6 NaOH 0.6ml

TtTt: L , ^(l)Ko WTd: 5 4 f i L^o ^ ^ , P A-

2 0 L LT 4 D K 5 20

6 K ^ 60 ^ ^ ^ h 7 k' - f- ^ ^ 3: 1 0

^fal t L fc o

5 2-5

a. 7k#^lS

4- y ^ P 7 4 — h f lx—y 5 0 0 !) , 2 5

^ Tbj <D fT 0 fc o

; 1 0 0 , 150, 200, 250, 300, 350 (T)

Etl : &^TK&'(4-&m07kmmE

b. 1% ^ a ->/ — # ^

5 L"C#&o^zkK

Uzto

c.

IX ^ o c;-##|^m<D%!g7k3: , -± , ton#

@7kT#^U-C—##C#L7to ^:#±/pM^/O#0 5 P-2 1 e

^ , 3, OOOr. p.m"C10 U Tto

, 4k#3r# 3 0 0 m^K LT 3, 0 0 0 r . p. 

m"C5-E^#^^;L'E#Uzto ^.0#f^^:5[El#h^AL7t^,

h y 4 h I 5 K, ^(2)(3)T(d:^##8 PAd:^6/L^^

^ % O hJg'bfL 60 L, ^(4)(5)Ta 7 < 6 <OT , 7 ^ 7

7 =; 41 ^: <!= d: o 3 -C , & O I ^ K

l 0 5 €T$E# Ut, 200/7 7^ K##L###(h

1 —1 3



bTto

######" : Cu, 7^;^7-

: Ni , :30KVP, 1 5 t 2 0 m A , ^ V ^ h ^ :

1 ° - 0. 3mm- 1 ° , #a 1 , 7/1":% : 2, 0 0 0 cps , : 2 °

/zm, h^g&: 2cm/mn(D^ff:"e,

=7 — VI/ #1@ % fj ^ ^ 7t o

q, C. E. C

8chl lenberger A & K # 7t o

^(2)o*mmm#K^wT(D^, wmmi 5

KV, ##P t — P d K Z b ^ Tto

(3)

a. 1/^- a

^(l)-(5)K%f6#J@^^:^^l. 3. 4-l#K—%L;to

( J^#A V 6%E-f & ) , ^ - ^ V ^ - ( Y V 6 ^Kf-6 ) , !%*# ( WL ^

, SlfL Z 1. 3. 4 - 1 - 2 EIKW^ L

7^o

AV : 1 0 0-2 0 0 GK%WT^4> L , 2 - 6 cp o W&

M&±#Kft^^±# L, 250-300GT7-8. 5cp^ #±K 7& jp ,

UT W < & 60 L%> L , ^(4)0 2 5 0 G, ^(5)0 2 5 0 Z[X 3 0 0 GTM:

1 8 - 2 0 c p & & o

YV : ^^A VK#C^^{k^^LTW6o ^(2)(3)W: Wf fL % R. T. -3 50G 

T The rmo gel ##0^(1) Zi)i&Wf@^:^L''CW6o-^/, GT — 8 ##0^(4) 

(5)Ta , R. T - 2 0 0 Gi -ra^(l) Z 2 5 0 GT 1 0

- 1 3 lb/1 0 0 f f ^#/H:73: !) ,

WL : %)-(5)a WffL % 2 0 0 Gi TW:#T#:_k# LTVt ( ^ , 200-250 

GKj)%zkm#(D^m 50 Gi T L . 2 5 0 G

J^±TW:#D:±#L-C^ < o ^o##a^(l)(Dmzk##^^< Z $ K

m^^L6oi7t, ^1. 3. 4-2EI^^8g^^^j:$K, SPA^ZCXSPA^y^

1-14



&OM[o]W:, 3 0 0"CJ^_bT#i^-T^<Z$T^!), 3 5 0TC"Ca^(l)O58 

^(DmK:#aLT^<o "g^K, ^(lM5)<k*m^Zkmj#K%6K%^,

"COWL L"CW<0^^^^"Ce,6o

b. X#(g#f

fr# ^ ;to ^ftK^U"CX#[n]#^fj^^, ^ 1. 3. 4 — 3 E o X# ln]#f El^ ( 20- 

; 2-10°) %#?to

if, ^(1) -(5) K L ^ , M&0±#6 6 tKSepiel ite tri #

Sme c t i t e ( Sme ctite 6@§#6f'6 ) ^ O#^{k/0S§g#K: ^ fL ,

5 3 I < —gt L"CW&o f 1 0 0 - 1 5 0 €"C Smect

ite , M&±#KffW^rOini#f#&#^i 6o Sepio1ite a

m#±#K^ L 2 5 0 L"Ca^6/L^8mectite K#fj

L-CV-) &o T , ^(2)-(5)0%#^#^^J#%T0^7k^K^WT%, 

{d:8epiolite-+ 8mac ti te 6 $ S: ^ "C & 6 o

#CK#^e jE& 6 , 2 0 0 TCi -CW:^(2) (3) # 8me c t i te^O#^{b^^(l)Z 

ip <, 25or^im#'6tEi^^%m^z$K,

o^##-c^) &o 5 3 ^O p 6

^r^L/to 0 0 "C3 "C (d: ^(2)(3) "C (d: , ^(l) J: Ip % 8mec t i te

OlE]^f3#&^##( ^:^"CW6o , 8 PAO#^^8epiolit e-»Sme c t i te

^0%^<k^im#L"CW6^% LfL^Wg 2 5 0TC3r@A&6#L<

jP , Sme ctite ^ ^ "C W ( O T , 8 P A^^^fkf#v%K

# ^ L"C W 3 ^ ^ & 4) O 6 &o

i ^ , ^(2)(3) 6%300^Z[X3501C"Ca, #7t K * v%x y 9 A v/ U ^ - h zk# . 

#-C&6Truscottite[Ca2 8 i^ Og (OH)g

&K#"C 1 8. 8 A , 9. 5 A , 6. 3 A , 4. 7 4 A , 3. 7 8 A , 3. 1 4 A , 2. 6 2 A K 

^ , Truscottitet E]^ Upt ) o

The rmoge 1 6 C a 6 , fL/t Sme ctite

#^608 i 0#mK 1 Ip Truscott i te ^^j^-gfi)tO"C *)5 $ o

, ^(4)(5)W: ^(1) ^ it L T R . T. -3 0 0 TC"Cm3##Lfc[B]#fE#&^L

1 - ] 5



7t^:3 5 0 Sme ctiteO[g]^f#^^##( ^^"CV^6o

%^-C, SPA, 7^x#^*#TTaSmectite(D^#f^M^&^##im#

L^L, 1. 3. 4(2MT^-:7t<k:&l?,^(4)(5)T(d:#iS#^ 

K 7 ^ LTW6 DT#%^^W(DT , jE#y-±Sme c t i t e O

L 7 w 60%)4% Lfb ^ v^o

^ Sme c t i te <D[nl^f#a-f 1 ?XK%^fL6(DT, Sme c t i te#

^#KW:SPA, 7^x#^^@AL7W^W6#^T'$Zb6o 

C . E . C

3. 4-4giK^'foC. E. C-mM#M(l)-(3)0^- 

7°^^(4)(5)oy^-yK:A^J'$fL6omI#'CW:R. T. - 2 0 0 GK^y-7^#K 

#AL, 2 0 0 €^#%"6(!:,#^Kj#Af-6^, 2 5 0 G^J:-rW:a^^^L7t#

( 5 0 - 6 5 meq) ^ ^(2)(3)W:^(l)Kit L7 7^ ^7 V ##TK ^60

T, 5 3^&<D#%^^:K^6fL6Z$KC. E. Cd:^(l)ZlPi%W#^^^Ct 

fL6o ^(3)TM:#^K^O Z$K^^7W6^, ^(2)Ta 1 0 0 - 2 0 0 

GT^(l) I !)^7 meq#W#&^LT^6o CfiaSPA^Sepiol itei=^^:

Sme c t i te K##3 fb, i L7t^%6#^.6Zb6o %)

Ta^:#:^K^(2)l j) p < 8 P AO^##% W ^B^^fbaOT , ^

(1) ^7^6o 2 50 G^_bTM: Smect i te

^fb^OT , ^(2)(3)a^f fb% ^(1)1 (p

—"A", ^(4)(5)"C{d:^:^^K^(l)—(3)0 7 ^ — 7° Z # 1 5—40 meq#W#^^ U , 

R. T- 2 5 0 Gi -ca^#An U7 W < 250-300 GT#A ^ ^ k) ,

)gK^6> U7^ < o -t L7^ (4)a^(5)KJt L7 , R. T. - 3 0 0 GT 2 - 6 meq 

3 50GTd:%6 3 meq 6^^—#: L7 #l)

(5)^COZ $ KR. T-300 OW:, /MikL/t Smect

ite K-toma^^36#Wo ^(4)(5)-ea 7 S , Sep i ol i te

j5%'gfb/tSmectiteK##'$fb7t%0, ^Z[Xl. 3. 4(2)c^T^-<^Z$K#^ 

%K Z i) ^#<k 7 f x#^#G T - 8 6###^^#^^#'#'$^'%:

^ 'gfb^o -^rCTGT—8KOW7, Schllenberger

L 7^ t C 5 , 2 4 1. 3meqAl0 0^6^$ fb?t o i 7t, ##

L^:f'#|7 ^ xg&o 2 4 Z 6 ( *^*'^'7vi%^^Z[X7zc



3. 4-4EI^K#eU7to

C (D Z $ K 7 ^ (WW: 8 e p i o 1 i t e -t" 8m e ctite

77 L t 6 K%W , ^ 2 5 0

T±^ L?t (L ^ , ^(4)(5)TW:K#^<D 7 ^ v#^K6^7 6%#%K 1 j) ,

C. E. CO##i%<#^TW6om3f3##6m:bfL6o

a.

(2)Ko^T, 100, 150, 300, 3 5 0 €TMU7t#W<D7E&m#^ 

emi. 3. 4-5ElK7L^o ^TfL%5 3^&Kfj^^^^(l)(D##m#6#^ 

KZ , 8 /t

^3 5 0 TCTfiSmectite 0#K, Z

'gfLTto S.fL(d:X#[s]#fT#M'$fi'^:Tru8cottite^:,@\t)^6o

1. 3. 3 -ra^MK^y-6 Sep iol i te-S P Z

"</to 7 LT 7 V —, 8 P A =r o ^

m^77 8aponite-8PA^K^WTfj^^

%Rci $^tbTto -t, 8p Aa%±o^m() K

-g T, #m^Tozk#^mK I (p , 8 PA ###^@3:^:7%### ( 4^ 'y

^&)^{STf-3(DW:l. 4. 5T^-<^^T^33o4 L^L,

mi. 3. 4 - 2 g) 077 6 &5K IfLff, 8PA#m(D##g^#TL"C%,

t , 8 P A<D{%#3 o xf 1 () , #L^#7M7fE##jiL^fL&

6W$^6T&6o ^*@#KW:8e-

p i o 1 i te-^8mec t i te ^0#^{k3:^ < 6fi, 2 0 0 - 250€

TW:^K^i^TW6o 8mectite-xO#^{b^^^^7LT

& % , j%zk@#tX#lEi#|g|^Z <%J^L-CW6o "g ^K, &87"<%$#d:,SPA 

p H^#0##K I % , WL# 1. 9 ~ 1 0. 2 rng%m$ «hT&6o 

^ a L'C#7M<D^^73:j#±'g^r , 7 0^^:

mzk^/>Kg& ( ^OZ P e#^%K#d6TW6 0^5 $ ) o

mzk^op HazkmmmKz «p##K^fkL-c^ ^, 7#g ^K#me##7-<#

1—1 7



T & 5 $ o

3-c, SPA, 7 ^ JmzkK^fFmas PAO^o#^z i) , 'g

^-C^6o ^ Z 6 % O^:^, & &T7 3 x#^O^g

zK^K 6o

7 3 %####]T & f) , V o ^ i h O#^,

#-gfL6 ^o Z $ KL-C^^-gfiTt-t o^-xf h — 73 x##^#a,

Ij)^#%^^D:,#m^TW:^##:mK&3^)oThermogel 8ep-

iolite f ^ G% -gfifc 8m e c t i t e K 7 ^ L, K

Z ^#A^fL6o W'L, 8 P A#^TTa , fTK%±0#

#^K 8 P A^m#^ ftTW6 ^ 6 , Z^ Z [X p H 8 7 ^

-g w ^ 6 ^ ^ 9, zK#^S# 7 ^ x#^(Dg&##a, -tfta

< W:^w6,^t)fL6o

7 3 ^#€>^^%a^ 1. 3. 4 - 4 g] , f g7 ^ Z 6^#gO^{b

K^. Z $ K , 2 50 6 L , 3 0 0 TCTa^^K , i 3

5 0 TCT#@#)T{g:MgK;3: 6 ^ ^ fL 6 ( 1. 4. 4 = n iK

&fL^##^TW6 ) o ##, 7 ^ xm^^a^fut^zko^zkK&g 

f 6 <h, 2 5 0 UTam^±#K#^, (PZk€)#g4 4 0

TW6o Z !) , 7 ^ LT W# , « 7 V ? K " <h Lt#,

%k^K^#LTW6 %(D^:^A^fL6o

%^T, 7 ^ xmm##W38mecti teK#m%#L"CW6oT#m% & 5 $o ^ 

(DZ$K#^.62:, #1. 3. 4-2g](D^zk##K:Z,^'t,

2 5 0 €^±TaWLO@TL-t^<###a#'$fL6o 

m 1. 3. 4 - 1 m , A V , Y VO^m^&K Z 6^fk3r jg,& <b,if,R.T.- 

2 0 0 "Ci -ra Thermo gel ##Z i)#^#e^LT^6o AVa#f( # 

##, etc) f fi, -t o^ma##T&6 , —Y va

|W]|giT a^J^/& ( Thermogel 

^<DM&#^Ta, SPA, 73;/#ig<Z)###:%76S 

f^a^^'gfLT^a 4) o 6m:bfL&7*;, 8 p Ao^o%&K&^f B# K^,

6Z$K, SPA§#<D)|%#<D@T#^B-r&5$o L^L, SPA, 7^^#^#
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T(Z, #:ZliL.7t(k^!)8epiolite-+Smectite 6: /U LT

i), #&##(Z8mectite

3-t, SPA#6TTa, YVa^f ^1% Thermoge 1 WZMgC^-CW&o

YV^i&<^^TW6oW:, 8PAO^#3o^

W6 6#A & Z % , ^O p H#Km@ LT^6 <h jE&0#^T&5 $ o 

—8 P A , 7 ^ x#^##TTa, #K 2 5 0 €T##K#WAV, YV 

-f ^(l)-(3)T% ^OZ

8me c t i te O#^, &» Z 6^:

% O 2 5 0"CTW:#5^-<6Z$K, SmectiteK^^/L^

#fr LT^3^ , 6 ) o

—8PAa^MKZj)^#^^#TL'C^<oi^,

^#Ki&TL%36 6 % (DO, $ o

^^gOSaponite o ^^TW: , 1 5 0 - 2 0 0

Sapon i te E- F , E-E, F

-F#0 *- ^36T&5 $ ^##J L^o ^ T , 2 5 0

Tt^WAV, YV%a:OZ$^##K6^LTW3or##^^^o Saponi te O# 

"a K (Z , % ^6 ^ 6 #:# # (Z 8 a p o n i t e T & i) , K

K^^TW%, 1 50-20 0 10T±#6O e Z ^

—^, The rmo ge l(8epielite) "C(Z^.^ K 8me c t i t e K#fr L"C W < O T , 

ix ^ ^ ^-^0%#^:" retard " Lt 2 50 TCCjE,G)fL& 6 , $ Z <

T # 6o

"f t, , 2 5 0 €Ta^^#^<b^^TU, Smectite a#^^#:#K^6o

8mec t i te L ( #- 7 Z jp

u^L, SPA,

8mecti te i) , -tO/c&f ;v:% h ixx^

^ (Zf& < % ^ TW & 6#A ^)^6o ^ O Z $ K 7 ^ 8mec t i te

O" Temp erature Dispersion" ^ ^) K Z # , 2 5 0"CTOi/^o^
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&&TSmectite

5 X#[Eltff(D^^:, Saponitea^&_h

—5 34=&TW:Sepiolite#^&_k#Kfl^, 8mectite^#^{kLT^

#, Smectite 0^^c#T#^L^o W'L,250

TCJ^±"Ca, C. E. Ca#@^^^n^#)6t(D(D, tf

L5 , 2 5 0 €T Smec t i te -x<D#fr#^T U, ^ "CW <

IWl $T^6o f , 250 €J^±TW:Smec t i te f±—5c##

T , ^ 1. 3. 4-3 g|T Smec t i te LT W < OW: , 2 0 0

-250CiTN: Sme c t i t e LT W % , 2 5 0 €J^±TW:—@#0

Sme c t i te L , ^ 6o

% L, Smect i te <D^##K Z 6[El^T#(DiZ;^ 7$^#T # & fiff ,

[g^f#(DiZ;^(p ( i4) o

^ ^ T W ( ) (d:, Smectite

i^^5%gL-T±% 3. 4 - 5 El,

Sepiolite Saponite

^^36, ^ <D 1 $ 1 $ T & & o i ^ , Sandia Lab oratory <Di/

^K— b 1 ^ ) T (d:, 7k#^t@#<D Saponi te <D^;% % LT , " aggregate"

6 ^ 3 5 0 °C L-'CV^/Bq t- frl b zF'i" (1

6(d:, tri-Smectite(d:^&J:#Kf^W,

-g-C, 2 5 0 "C 6 6 , Jz^O 6 ^ j) SmectiteO K K ^

Smectite##iP(d:^#'$fLK<

< ^ 6^5 $o 7 ^ Z # , LT W < <b#A ^

6o 7 V ^ K L?t !) , ##% pH

##KZiP, AV, YVO##N:##K:^^TW6o

##KzKm#m^^O##K Z 6 n X#[^#f ( o:f- ,; =z

— ^ ) , C . E. C . K&kEf-##& , ^(4) 2 5 0 € , ^(l) 3 5 0 TCK^WT##f L ,

# 1. 3. 4 — 6 EIK-t-(D#:%3ryR L^o Temperature Di-

1-2 0



spers ion # 1 5 h ^ ^ TW6 a: 6 ( _kgl ) , C . E. C . # 1 5 h T

6 ^ 6 ( TIEI ) , &* ZCX 8me ct i te t 6 %

&6#a#'2fLZ $o

# ^ #
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1,3.5

5 5%g#K#%d:#Ti"6^, ss^F&o#

(), T#6o e^B

mem u-r^mf-a-r&a $6 % K, ^moe^m^emu-c#^u^Wo

b A # W % O -tfi#:, N a 0 H, MgOetc.OT^

*vm(D##^m#6m6fL6o^zk^(DpHa, *###,

-tfL-efL^fk LTW ( OT, ##^#6 Mj$ T^,5 ^ o

fb^o 7 ^ y# oig) 6<k-&%T&

&o 3 ^ 7 T ;ix h ###etc. Oigm ^fL

6o ^zKm^^MaL-C#mf 3g'#^#)5 $ o

3. Temperature Dispersion (d:#e6{Sg%Km#"ev^#s,

L-c, 6smectite#%

f ^e5$o i A , Darley( 1957) UA%

±—t % , #7k<D^#^e^n6±T##6Et)fL6(D'e, ##LT^7tWo

4. 5 5%&<D—^(D##-ca, The rmoge l-»SPA-»GT-8-»NaOH6^$

#W[K^TfT#L^o

%> o h mm l 'X. ^Ej""^ & d^-n<§>■?> o

5. 8 P A 6 L-C.ef a 7 2, 000OPA-20LL e#K#2: LA^,

y ;i/ 7 y &e RB^K # L, i%V^##%^e#^S SMA ( Sodium Salt 

of Sulfonated Styrene maleic anhydride copolymer)ete.

o#MW'#T&5$o S8MA#%±#;#6o#SfTmz)^,

5 $ o

6. Sepiol i te K OW -C(d: , A# A^^TiMe Nevada#/$"-Sepiolite e^fL^

TKK#6 LT A Ao W'L, 7 7 4r^#) !) , % fWm& i) 6 O

##e#t^6o 53%&T#^LAZ$K, Spain#/9-8epioliteW:Neva- 

da #(D % O of# «hW$^6T&6o ##0

8epiolite(d:###:T^6A36, 7^-<^HDZ$K#—##^:K 

L-C#mf/6(D^iL^o^zk#@6M*LT#WLTA^^o

1-2 2



1.3.6 5 1~5 5^&#%H#(Dt6#)

5 1 4# N a-Mt , C a-Mt O##

b I 1) , #—i ^ ^ t V o ± 4 b ( Na

m, caM)em#L^of^^^rNaga##^7Aem^,

T, i ^C a#a^< UTto

5 2 N a -M t , C a -M t , ^ b ± 4 b

Nat^^eV 0^4 b ( 1. ) KOWC, NaOHTpH^rl 2 K

L^c^, N a c 1 ir 0. 0 5 3 ^

& ; 2 5 0 , 300, 35 0(10, Ell : #M&TK^y-3m^zkmmE, :

2 5, 5 0, 1 0 0 (hrs) <D#^^:b-WrK: I j) , y ^ K 7 4 b ^ i/-7'K

z&zkmmmeM^Tto zk#mm#o%±^#K)^LT, x#@^, c. E. c. 

O#]^ , Z P ( ###f& ) (D#J&, c yto —1 , Ca--txtUn±

4 b ( 1. C a ( OH ) 2 fpH&l 2 K L?t^,

C a c 1 % ^ 0. 1 ##2m L#:^, ^ I C/M % L, ^ ^ O 3 ; 2 5

0,3 0 0(10, El : #m&TK^y-6^#qzkm^E, : 5 0 , 1 0 0(hrs)

Z j) ^ ^o *#&^a#0%±#C#K%L-T , x#gi^f,

C. E. C. ^ Tto i ^ , '4'@OT(]^^ x b ± 4 b LT , 1.5

^ f -^ ^ ^ 3 XKOW-C , M ; 3 0 0 , 3 5 o(l0, El#m&TK#d6^#zk

#ME, s o hrs (Dzkm^mefr^ ^o zkm^m#(D%±^#K%u-c^

Z 0:irOzK##i(D^#% 4 ^ xMc, 

C. E. C. , Z P#(D#imE#%^@^K#L7to ^6K, 5-6^fx-:x^g 

xKoWT, 250EX24hr8(O^yho-V W , T^lPLT x

^ o v^—^ yto

N a -M t W: 2 5 0 *P , M&E#K#=Wf o 7 4 b ^

t), ##W:#KT^*V^f(:TT^#K^^fL^:ozk#^lg^^@&K^6Kc)E,C. E. 

C. -f ZP^#TLTW< a: (k^^Na —1C a

-MtU:250-350 TC-c#;#;#a^-r & !) , * V

^ Tf^^^x b ±4 b
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V o ± i ho type (Na , C a # ) Ca--<xh^-

i h ( C a-M t )W:^yhD-V^^KZi), #L<

u, #^-c,

5 3 1) Sepiolite 0###%#

5@#0 8epiol ite K%LT, ##*'- V x^Mzk^O#m^KA6

c. B. c.

t & £. tf to f5: \Z-~0 V^~C 'fe^g'j' Lrito

-tO$o^:, a —Sepiolite ^MiL-^cLflJKff^fLTWs, A#A^O##^:Neva- 

da#"-8epiolite 6f-& ^ 6 K L^o

2) Nevada#Sepi o 1 i te O t x ^ cr >> —

Ne vada#/9 — Se p i o 1 i te ( The rmoge 1) 0 2.

WT , NaOHTpHei2KL7t^, ^ ZD:fl% LT , i%^E( M

gg : 1 0 0, 150, 200, 250, 300, 350 ("0,

ME)TK^y&, 25, SOhrsOzkm^m^^^^.gmi-r^^LT^^o^-

eo#j^e^^^^ozk^^m#o$6±K#K%Lt, x#@#, c. E. c. o#j%,

-sepioiite

OO. xK^WT, 2 5 hr s ,

zkmmm#o%±^#K)^L'c, x#@*, c. E. c. o#KefT^;to

##0^, /9-8epioliteW:1501C,Na OH^^TTW: 1 0 0 tri-

Smectite K#'f'6Saponite^^j5%'$fL^a6, ^#c_k#Kf&W-tOm%j##nL^o 

^fLK%LTSepiolitea25 OCTm^L, Na OH#&T"Ca 2 0 0 "CT m&% 

L^o ( 30 0 ET 1 5 cp),C. E. C. % # < ^ «P (##

6 5.9meq/l00^), L^tSaponite OtK^flSUTto

N a OH#&TTa, Z h , MKI

L^o 3 5 0 € , NaO H#^TT(d: ( Tobe rmor i te ?)

'gfb-C W^o , « —Sepiolite a 2 0 0 CTSaponi te^^^-$ii^36,3 0 0 

ET8epiolite^##L, Saponite 2: talk K#^Xk L^o 

iTt, C. E. C. a250€i 6z):, ^O#e^b7to

Nevada#/9—Sepiolite ( Thermogel) T t r i —Sme c t i t e
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(Saponite) KfKibL, &<D tri - Smectite# ixj- n < ##LTVt

6 ^ ##^ L-Tt o

5 4^& i)-<-^%±<Dzk#^@6

TO#%TW:, 1% ^ o LTW^OT, "C/bf-i h 4 A

( 4—6^f"^"<xc/3X ) , %;%-<;% h ( 1 ^ f- -< x x a x ) , Sepiolite(4 

^f-^x^3x) K#L-C , ( M& :250, 300, 35 0("Q,

) TK^y-6 2 5 hrs ozkm^aefrew, u-r ix^ = ^

C. E. C. (D#J

^ Tto

*#0$^^:, -< x- h ± i h<Df^fvx3V(di - Sme ctiteT^6Na-^v^V

0 ^ h 6 ) a 5 2 M c < , 6 % (DO , 3 0 0 €

1 "C(Z Sme c t i t e #### e^f" <!: ^ fL 6

C . E. C . <D##^W ^ 6 , ^ ZCX%#(D^W C 6# ^ , 3 0 0 Gt t

& fL K3# L T , tri—Smectite T#) 6 Sap o nit ee^^c^t "^6-^x' 

h ^ i h W:, 250-350 GT Sme c t i te ^ , ^zk## d i -

Sme ctiteZiP^e^S.^, Z^Z[/%#(D#lx\g:2:#^, (Z Sepi o 1 i -

te ^ 6 % K (L LT#mT^ 6 ^ 6 #^3fL7to

h (Z#afb^%^@## @/wT W 6 & ##% L^:#,

L-cfmmf-6o#m^

"$ fL o

2) 8aponite(Dzk#^^6ix^a^-

Saponite ( Inverpol Gel )(D4^f"^"<xv>3 x K"C) ^ G , NaOH

T p He 1 2 K U/t^, ^ Le ( p He##Le ) K%LT, M

& ; 1 0 0, 150,200, 250, 300,35 O("0,

#ozkmm&, : 2 5 hrso##"?zkm^aefre ^?to c; 3 x

o a #o#j^e, i ?t, zk^^ta#Kcw-c, x#[ni#, c. E. c. o#j^, 

Z P <D #j % e fir e ^ ?to

##(D^^:, LT, 1 50- 200 GK#^K#wy;>^ h x

(p , L-C^ < L 6 , Z^Z #J%zk
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# ^ K t% V^ y 7i/ x h v- y ? y ! tt'Ht Temperature Dispersion^ X. 3 % <D <h

#^L7to t?t, C. E. C. (D#a^^Kj#^nL, |W|^K8aponite

Saponite 6 LT#m-f 3#^K# , 150G-200GKi/^n^

— & 3 O "C , 5 OTCTi/d" ^^j^^^^^^-CW^gepiol-

ite 0^^i#LTV^3 6^$ ^r#7t o

5 5 1) ^ V T ^ V b V 9 A ( 8 p A )

3 @0 8 PA^m^L, ## Lit#%#%*## 6 2 5 €,

N —N a c 1##4^Tit o fi Z (p , &, #iP# Lit o

2) 8epiolite-8P A^O^zk##^ Z P

4 # The rmoge 1 y K K 8 P A T L , ^#IK &» (t 3 A P I

mzk#^#J^L^o t ##Lit 8 PA^ZC/Sepiolite LT , 8 PA/

Se p i o 1 i te ^x^gy(500 ppm ) e#^#L , Z P#J^efl^

PAKa^9-*o$m^^j), #^mTo%o^ 

#m-f T & 3 t , &l#SPA/8epiolitelt#&3#JW._hT4%#3n/f

tTt, SPA/sepiolite ir»#K (t , 8 e p i o 1 i t e #/- (t Z P ^ @ #

###K^ jP , ^3#m±K^3«^ZPa#t !)^##:mK^3 6##'gfLito

( #zk^ ) <k##^-co##K, ^3 a: L?to

3) ##^mMJ#&TK:&p)-3Sepioli te Ozk#^6 o c;-

3^(l)"-(5)0#zk^K^^T, : 1 0 0 ,

(1) pure water 500ml + The rmoge 1 20 g

(2) pure water 500ml + The rmoge 1 20g +PA-20LL 4ml

(3) pure water 500ml + The rmoge 1 20g +PA-20LL 4ml + 40 $ N a OH 0.6 ml

(4) pure water 500ml + The rmoge 1 20 g + PA- 20 LL 4ml + GT-8 8 g

(5) pure water 500ml + The rmoge 1 20g + PA- 20 LL 4ml + GT~ 8 8 g +
40^6 NaOH 0.6ml
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150, 200, 250, 300, 35 O("0, EJ] :

= 2 5 T^apUTi/^ ° '7-#omiJ@e^7^

^ ^o zk^M#0%±K#( -f^7k%L^ ) K^jL-C, xmd^f, C . E. C . o#j

(^(2)0^ ) ^ ?to

T % , 8ep i o 1 i te tr i - Smectite

- 2 5 0 TC-fH^K## LT , %#, i - ^ K^< V

^--W: 2 0 0-2 5 0 TC3r%K±% <^{kLtW& & t ^#§9 LTto 2 5 0 TCTW: Sm- 

c t i te-xO LT^ !) , S P A , 7 3

%# , i — K V ft, K & 6 Sme ctite (D Temperatu

re Dispersion t 7 3 :x #i™<D ##5%#vK Z 6 %(D<h#^L/to

LT ^ 6 6 , ##4kL;t Sme ctite <k ^ ft K Z j) , Sme ctite #%&<D

Z I) ^ ^ —#7)4# ^ftTto
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m i. s. 4 - 1 *

( 1 )

^(D — (5) O

( 2 )

Temp. AV PV TV Gel WL pH AV PV TV Gel WL pH
R.T. 6 2 8 6-12 56 9.2 5.5 4 3 0.5-2 19.6 10.21
100 °C 6 2.5 7 6—9 75 8.5 4.5 3.5 2 0.5~0.5 20.7 9.72
150 "C 4 3 2 2-5 93 8.4 4 3 2 0-0.5 21.7 9.39
200 "C 4.5 3.5 2 0.5-5 97 8.3 5.75 5 1.5 0-0.5 30.0 9.12

250 "C 7.5 5 5 2-5 92 8.1 7 5.5 3 0.5-2 29.8 9.03
300 "C 8 6 4 1.5-4 73 8.3 6.75 6 1.5 0.5—2 34.6
350 “c 6.5 5 3 1-3 58 8.3 6 5.5 1 0.5-1 42.3 8.52

( 3 ) ( 4 )

Temp. AV PV TV Gel WL pH AV PV TV Gel KL pH
R.T. 4.5 3.5 2 0—0.5 17.7 11.73 5 4.5 1 0.5-0.5 12.1 10.23
100 "C 4.5 3.5 2 0.5-0.5 15.8 11.25 3-25 3 0.5 0-0 11.7 9.16
150 "C 3.5 3 1 0-0.5 17.1 10.13 2.25 2 0.5 0-0 12.6 8.54
200 "C 2.5 2 1 0-0 24.1 9i,22 4.5 4 1 0-0.5 20.1 8.60
250 °C 8.5 7 3 0.5-1 19.6 9.10 19 14 10 1-2 16.0 8.59
300 "C 7.5 6.5 2 0.5-1 29.5 9.36 7 6.5 1 0-0 21.6 9.04
350"C 7 6 2 0.5-1 38.4 9.62 9 4.5 9 4-9 44.8 8.72

(5)

Temp. AV PV TV Gel WL pH
R.T. 4.5 4 1 0.5-0.5 12 0 0 11.56

100 "C 3.25 3 0.5 0-0 9.7 9.79
150 *C 2.25 2 0.5 0-0 11.8 8.71
200 "C 4.75 4 1.5 0-0.5 13.8 9.85
250 "C 20 13.5 13 1.5-2 13.9 9.35
300 °C 18 13.5 9 1.5-3 20.8 8.15
350"C 5.5 3.5 4 2-5 35.2 8.25

—Mud properties were measured at 25 °C —

( 1 ) pure water 500ml + Thermogel 20g
( 2 ) pure water 500ml + Thermogel 20g + PA-20LL 4ml
( 3 ) pure water 500ml + Thermogel 20g + PA-20LL 4ml + 40^ NaOH 0.6ml
( 4 ) pure water 500ml + Thermogel 20g + PA-20LL 4ml + GT-8 8g
( 5 ) pure water 500ml + Thermo gel 20g + PA-20LL 4ml + GT-8 8g + 4Qfc NaOH 0.6ml

1 -3.0
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1.4

1. 4. 1 a C # K

—^^7 9—6L, PA —

2 2 LLi-G T-8#omzk,

C(D###7kKowc#%&z mAM&GKL,

1.4.2

5 4#&K9I% , 3 0 01Cm±K%^m7km^^'$^K##9L, 1. 4. 3%gK

<D^6^0 < [ #A 1 0 OgB+^-ty^S g;+ P A - 2 2 L L 15B+GT-8 2gp] 

<D#j5%^#fL"C ^ ^ c 6 U7t o

I & 7 ^ * v ^#M1S#) ) i:GT-8 ^bk#U^^ ^##L 

Ao , GT-8 ^K^Km##AA, #:f5##m, Fann

Viscometer Model-50KZ 3 0 0 G#^##Tit#U7to

#m^<own#a##e^$#i#<DW(#m%#mL-c4 ^ t u^o

(1)

^ ^ ^D--K#A 5 00CC, -9---tf;i"2523:6l),#20 U

^7 y 7'K# L, ^ ^ ^ h ^ ^ ^ ,

P A - 2 2 L L , #%##3:;WA7t%7k ( blank), $) ^ L

p H 1 0. 0 K##L^^^) 1 0 L, VG^-f-^ZCXFann

Viscometer Mode 1-50 , J%A#W^KTmA#e#J@LAo

3 0 0 G, 16^^d^#^#,

* y 7K 6 1) ^ ^ ^ h >- i -K"C p H 1 0 l 0 L,

(2)

ZD^^M:# 1. 4. 2 - 1 ZD:# 1. 4. 2 - 1 glK^-fo 1. 4. 2 — 1 

^, blank ##^OG e 1 #^Z

A?#^oYV#^A% < ^ L< i A, f9#K# 

TM:, ^ , Af t % Y V , Gel^A#(f9#K#v»

1 - -( 7



GT-8,

mi. 4.2-1 t ,

G T - 8 t < <DK% U, %
150G&6WW:210 G#&T±%

^6^#§9U7to

^1±(D ^ (k 6LTaGT-8 ^#%#fLT WTto

1-38



i. 4.2 -1 m

fS S86*ft
# ^ # 300TCX1 6Hr

AV PV YV G e 1 W L AV PV YV Ge 1 W: L

4* blank 1 2 9 6 1- 1 1 0.0 9.5 8 3 1 - 1 1 6.2

05# Nacl 1 2 6 1 1 1-23 1 1.8 1 5.5 1 0.5 10 1—30 2 5.5

(GT-
05# Cement 1 2 9 6 1-25 1 5.4 1 6 1 2 8 1-10 2 7.4

8) 30#Cnt t i ng 18.5 1 5.5 6 1 — 4 6.7 2 0.5 1 6 5 1 — 4 1 5.4

#
blank 22 1 1.5 21 3-20 12.0 23 1 7 1 2 2- 3 2 0.0

05# Nacl 20.8 1 2.5 1 6.5 4 — 60 1 5.0 36 1 6 40 10-28 2 1.5

05# Cement 1 5 1 0.5 9 2-16 14.0 35 20 32 2-1 5 2 7.0

30#Cutt i ng 2 2 1 6 1 2 2-30 1 1.0 4 0.5 26 29 4 — 9 21.0

blank 1 5 1 0 10 1-30 1 4.0 2 4.5 1 7 1 9 1- 2 1 7.0

#
05# Nacl 2 0.5 1 0 21 5-87 1 7.1 3 7 22 30 4 — 6 21.0

05# Cement 24 1 3 22 4-109 2 5.5 3 3 1 9 28 5-2 5 2 9.4

30# Cutting 1 8.5 1 5 7 1-13 1 2.0 3 0.5 25 1 1 1 - 2 1 8.8

± blank 1 4.5 1 0 9 1- 4 1 4.0 2 6.5 1 7 1 9 4- 4 2 4.0

¥ 05# Nacl 1 7 1 0 1 4 4-58 1 5.8 2 8.5 1 7 23 4-1 1 2 5.0
m 05# Cement 1 7 1 0 1 4 2-20 2 0.0 3 4.5 20 29 5-160 3 5.5

30# Cu 11 i ng 21.5 1 6 1 1 1- 3 1 3.0 3 4.5 26 1 7 2- 2 2 2.0

b 1 ank 1 4.8 1 0.5 8.5 4- 7 1 3.0 1 0.8 8.5 5.5 1- 2 1 7.0

05# Nacl 18.3 9.5 1 7.5 6—64 1 7.9 1 2.5 10 5 1- 2 2 6.7

05# Cement 13 1 0 6 1- 1 6 1 6.8 17 1 3 8 1-18 2 6.0

30# Cutting 1 8 1 4 8 1- 3 1 2.0 3 1.5 22 9 2- 2 1 8.5

* 1 blank 1 0 0^+f"-t^^5 ^+PA-2 2LL lf+KfN% 2 2

pH 1 0 Km#

# 2 Nacl, Cement, Cutting 0.5#, 30#<b(d:, fp^gK^W^#z((100m^

K)^ Lt, 0. 5 ^

^3 -% iV A V . P V............ c p

YV. Gel'""--"" 1 b/1 0 0 f t^

W. L......................... API lOOpsi 3 0 ^ T ^ h )

1-3 9



AV ( c p )

3 0 OCX 1 6 8#]#^

— 401



1.4.3

##0^^:, %±j5%^6 UT Tel-Gel <&#%!]#, U< ^ < Thermo-gel # 

W/^^3:#7to

g ^KP A- 2 2 L L^G T- 8 , f- - ^

5 ^ ^ 7 V - ^ UT , P A- 2 2 L L , GT-8 3 0 0 G

I #$0^:# , ^1. 4. 3 — l#(D^n< ^ O /c o

^d)^^, PA-2 2 LL#^ta, , rnzmm&je-f tr«hK, m

zkmU:M^LG^< %(D(D,

^(2)%)^, GT-8(D#ma^7k#^^^Z(pAeK^i),

6 3o W'L, GT-8/PA-2 2 LLOhk$^±6K-o^, Ge 

%m]ElWU:2/l

^(3)^^, GT-8/PA-2 2 L L ^ 2/ 1 6 LT#%n#&m < 6 , %%*%

6 % <D(D , YV^G e 1 6o

^.±<D & 6d^PA-2 2LL 1 -3 ^, G T-8 2-6

y ^^%7to u, g 6 & , m i. 4.3 -

imoe:6<K^c)7to ^

^6K 200 ,

G e 1 < &o

#^##6 % < oa, ^ 5 96 , P A - 2 2 L L 1 ^ ,

GT-8 2#<DMT&f), #0 0^6#-^,

1 -4 1



1. 4. 3-1# PA-22LL.GT-8

3L PA
GT-8

fp $ e e 300€X16Hr #

2 2LL AV PV YV Ge 1 WLL AV PV YV G 6 1 W.L

1 # 0 # 1 3 9 8 1 — 2 1 8.0 11.5 1 0 3 0.5 -0.5 2 4.0

2 0 1 5 1 2 6 1 — 2 14.0 7 6 2 0.5 — 0.5 1 8.0

(1) 3 0 1 9.5 1 5 9 1 — 3 12.6 5 4 2 0.5 -0.5 1 6.8

4 0 2 3.5 1 8 1 1 1 — 5 1 1.6 4 3 2 0.5 -0.5 1 5.8

5 0 2 7 2 1 1 2 1 — 4 1 1.0 3.8. 3 1.5 0.5 -0.5 1 5.8

2 0 1 5 1 2 6 1 — 2 1 4.0 7 6 2 0.5 -0.5 1 8.0

// 2 1 6.5 1 3 7 1 — 1 1 1.0 1 0.5 8 6 0.5 -1 1 3.2

(2) // 4 1 2.5 1 0 5 1 — 1 9.0 10 8 4 0.5 -1 1 4.0

u 6 1 4 1 1 6 1- 1 7.4 13 9 8 1 — 4 1 3.0

u 8 1 4.5 1 1 7 1- 1 6.4 1 5.5 1 2 7 1 -1 1 1 3.6

0. 5 1 1 3.5 9 9 1 — 1 1 3.6 7.5 6.5 2 1 -1 2 8J0

1 2 1 2 9 6 1- 1 10.0 9.5 8 3 1 -1 2 0.6

(3)
2 4 1 2.5 1 0 5 1 — 1 9.0 1 0 8 4 1 -1 1 4.0

3 6 1 6 1 3 6 1 — 1 7.2 1 3.5 1 0 7 1 — 6 1 0.2

4 8 2 3 1 9 8 1 — 1 5.8 1 5 1 1 8 1 -18 9.2

5 1 0 2 4.5 2 0 9 1 — 1 5.6 1 5.5 1 1 9 1 — 3.9 1 0.8

( —■ .x ; 5 if — Jf 7V mflf; ^ )

^zkmj^ ; #zk 1 0 5^ + PA-22LL(l-5g) +

G T-8 ( 0 ~1 0 P ) PHI OK##

1-4 2



Sh
ea

r
AV(cp) PA-2 2LL 

GT-8

1 # 

2 9675 - 

50- 

25-

------------------------------ # ^ #

— — —3 0 010X16^^#^#:

T-
100

AV ( c p )

P A~ 22 LL

<y
4->

AV(cp)

GT-8

1.43-imi PA-22LL,GT-80#^#^mm-%i^mm

1 -43



i.4.4

2 0 0 G, 2 5 0 G, 3 0 0 G, 3 2 0 G, 3 4 0 G,

3 5 0 GO#^&T, 1 m7km^#^L7to

, B 1. 4. 4 — 1 # , # 1. 4. 4 — 1 Z CX# 1. 4. 4 — 2 lEIO^O < 7± j) , 

AV, YV, Ge l#<D#j##^fL,

Kmik-f 6 % (DO , ^fL&o x, 3 2 0 TCe@A

UT^ (p mzk###ma@T u-r w < <, 

$^#(D#%KW:#^^&(D±#t <!: % < # # , ^ ^

GT—8<DoT##K^B-f6^zk#(D#6^,

6 ^ fb 6 o

1.4. 4-1^ ^ 1 * 2

AV PV YV Ge 1 WL H, T. HP 
WL pH

# ^ # 1 2 9 6 1 --1 1 0.0 3 6.0 1 0.0

2 0 0 GX 1 6 hr 5.8 5 1.5 0 --0.5 1 0.0 5 1.0 7.6

2 5 0 7.3 6 2.5 0.5--1 1 5.2 5 5.0 7.0

3 0 0 9.5 8 3 1 --1 1 6.2 5 4.4 6.8

3 2 0 1 2 1 0 4 1 --3 1 8.2 5 5.0 6.9

3 4 0 1 2 9.5 4 1 --2 2 5.0 6 2.4 6.9

3 5 0 1 4 1 1.5 5 1 --4 2 8.7 7 0.4 7.0

% Am#ma%7k 3 5 0 T 5 0 0 lbs/in2 3 0^

^2 #^m#opH, mzk#MpHi o

1. 4. 5 #M#45#Mzk<D ^ ° 4

#^T^^^7t%###^mzk#(D^il:a, %±(D^S,

(L LT#fL7t%(DT^6o

1 — 44



14 _ AV( cp)

A V , P V, YV

H.T, H P.WL

( m-6 )

1. 4. 4

1 — 4 5



(1) ? ° 4 K#^&

#^L7t^#OzK##—6 j) , JE^ 3 i 

( M/ 2 0 0 ) e , —^##J%nAT, T ^T*T p H 1 0 K###, 3 xf y

v v f ^ ( M/4 0 0 ) &o ^@]E=7 a 4

0 3 n "( k Jt. 18 ?&f ^ ^ fct4/-&0

1 ) ##^gzk^ 2 0 0 G , 2 5 0 € , 3 0 0 G , 3 2 0 G , 3 4 0 G , 3 5 0 GO 

#M&T1 1. 4. 4T^zk#R^#@L'7t%(D)

2) 200

1C, 2 5 0 €, 3 0 0 TC, 350GO#^gG16#^#^o

(2)

^1. 4. 5 —4. 5 — lEIK^To

i 3 o xf P# 6 , # 1. 4. 4 — 1 #0^g7k#%^^ jtf" 5 6, ^ 3

i P#0#^6 6%K, Vi s O 0@T

^fiTto #5%^-o ^nxf 6, f---t^^a2 0 0 G#^S^ ^

,##Kj#^L 3 0 0 1CW±T^^—

PA-22LLU:g#l#K7#U, 3 0 0 GTl#m/KM^, 3 5 0 GT^#

G T - 8 % 6# 350GK^WT%%

Di K%)S^#'f5o

, PA-2 2LLi"GT-8 (D#.^ o i pa * ^ -y 

^vix ^ 6 , PA-2 2LL#

G T - 8 5 ^ 6 zt P , ^ n ^ rjgo^

#D6##m5%(D ^ n i P#^jt#f"5 6 , 2 5 0 Gt "CafS ^r—#:f-5#,

6#* K#7$:RWT^ <o ^^a, < Wzk^K-f 6 6 , K#.

#L)t—^Po##33xf

, %7k^Kf- 5 ^fL7t#Ka, P A- 2 2 L L % , GT-8

% .^#Lx-C W

6 & 6 a@#T T ^ n ^ , 3 o i

1 — 46



i. 4. s - i # ^ ^ ^ r#

##m5%
(1)

"D"—VV

596

(2)
PA22-LL

1

(3)
GT-8

2 #

(1)+(2M3)

-o #t

# ^ # 0. 0 5 6 0. 0 1 6 0.0 1 0 0. 0 3 1 0. 0 5 7

2 0 0 1C 0.0 5 1 0. 0 1 7 0.0 0 7 1 0. 0 2 5 0. 0 4 9

2 5 0 0. 0 5 0 0. 0 2 7 0.0 0 5 0. 0 1 9 0. 0 5 1

3 0 0 0. 0 4 8 0. 0 2 9 4 0.0 0 7 0. 0 1 2 5 0. 0 4 3

q 0 n n n a qO 0 v/ v. U 4 0

q a n n n a au 4 U v. U 4 4

3 5 0 0. 0 4 1 0. 0 2 9 4 0.0 0 0 0 0 4 5 0. 0 3 1 0. 0 3 2 5

( meqyW )

1.4.6

250 mu, 6##

#t> fb 6 $J#C^#^-(D R^<b##T3rff:2;to

(1) %###

##^%k 5 00CC^lZ.^-h^ T/—7'KAfL, 2 5 0TC, 3 0 0 G , 3 5 0 GO

i 3 ,

(2)

I ^ 1. 4. 6 - 1 o ##Aj5%^Ko WTa , #K / ^ ^7

7°^ x#, r,

#*o#<k7km u,

^ <&##<%# U3# $ 7)^^fL6o

1-47



3 Kfg

0D2 —

PA-2 2LL

Temp(€) X 1 6 ^

i K

— 481



1.4. 6 - 1#

250 TCXIGhr 300 €X16hr 3 5 0GX 16 h r

^E[k#Zci] — 0. 2 5 0. 4 8 0. 7 5

# ^ i C02 [$] — 2 1.6 ( 24 7 ) 4 9.3 ( 66 9) 4 5.0 ( 7 2 2 )

#j *2 Hg 8[ppm] —, 2 JitT 2J^T 2 mT

*1 HCHO[ ppm] —■ 9.6 ( 0.0075) 1 6.2 ( 0.0 1 5 ) 3 4.2 ( 0.0 3 8 )

# *3 COz [ ppm] 1 5 0 1,650 ( 825 ) 2,0 20 ( 1,0 1 0 ) 1,5 80 ( 1,2 85 )

ffl *3 It 8 [ppm] 0 0.0 3 ( 0.0 1 5 ) 2.4 ( 1.2 ) 3.0 ( 1.5 )
m

*4 HCHO[ppm] 0 5.0 ( 2.5 ) 8.0 ( 4.0 ) 1 0.0 ( 5.0 )
----------------------------------.

^ i #kJHA #^n#&

^ 2 T ;i/ # V #K0Ut%,# ga r at t e gas train-+drager #&0#& 

3 garatte gas tra in-^drager #^n#&

^ 4 ^#-+JtA&(MBTH)

1.4.7 ic/cutting

-t / ^ h , Z; y.7- ^ L, 2 5 0 €, 3 0 0 G, 350

ro#m&Ti 6^^,

#Sl. 4.7-1 ^K^to fe##^mA#^#^L7t%oa, a: 

T(D##mATA D t

(D 3 K^fLT , AV, Y V , Ge 1 ^ %

(^ ###^T % , R) C < m&±#6 t % K A V , Y V , Ge 1 ^ A # < ^ 3 ^ , [sl&# 

jt#A6 ^ , —#A# < ^ , #K 3 0 0 G^#A & ^7 y T ^ ^

AK ^ 6 Y V, G e 1 L < ^

AA, Shear Strength #(d:AfL@#(AV^Q

1-4 9



1. 4. 7 — 1

x # ^ #

AV PV YV Ge 1 W.L

# # ^ * 1 2 9 6 1 - 1 1 0.0

0. 5 ^ Na c 1 1 2 6 1 1 2-2 3 1 1.8

0.5 $Cemen t 1 2 9 6 1-2 5 1 5.4

30$Cutting 1 8.5 1 5.5 6 1 - 4 6. 7
__

^

rolling X 1 6 h r static X 1 6h r

AV PV YV Ge 1 W. L AV PV YV Ge 1 W. L 88

# ^Am* 7.3 6 2 5 0.5- 1 1 5.2 1 2 10 4 1 - 1 1 2.7 4 0

0.596 Nac 1 1 0 7 6 1 — 15 1 5. 5 1 6 1 3 6 1-4 1 7.0 6 5

0.596 C erne n t 1 2.5 9 7 1-10 2 1.0 1 8.8 1 3 1 1.5 3-30 2 7.5 9 2
2 5 0 G

3095 Cutting 1 4 1 2 4 1-13 1 1. 5 1 9.5 1 7 5 1- 4 1 1.6 2 0 7

# ^A#* 1 0 8 4 1- 2 1 8. 0 1 9 1 4.5 9 1-- 2 1 4.0 8 8

0.595 Na c 1 1 5.5 1 0.5 1 0 1 — 30 2 5. 5 4 3.5 27 3 3 15-85 1 8.0 2 5 0
3 0 0G

0.595 C erne n t 1 6 1 2 8 1 — 10 2 7.4 1 8 1 4 8 1-24 2 0.0 1 20

3096Cutt i ng 2 0.5 1 6 5 1 - 4 1 5. 4 4 2.5 30 2 5 10-85 1 3.0 2 6 7

# m * 1 4 1 1.5 5 1-4 2 8. 7 21 1 5.5 1 1 I--12 1 9.0 2 2 0

0.595 Na c 1 2 5 1 0 3 0 1 0-25 2 9.0 30 1 8 2 4 6-40 2 2.0 1 1 0
3 5 0 G

0.595 Cement 1 1.5 8.5 6 1- 7 2 9.0 1 1 1 0 2 1 -- 2 2 5.0 80

3095 Cutting 2 2.8 1 8 9 1-18 2 5. 3 3 7.5 26 2 3 8-7 1 2 0.0 6 5 0



1. 4. 8

a%zk##8iJo###Kii), ^JEK#

gLLGW<(D^m^T66o 1.4.4^03 0^ 

e#mfb7to aLfLK*^%^fom^meK^^o

i f , V i 8 -fG e 1 <D^#AK^^^6 (D

Tzk#JL,

^A^Z[/CfLK Cut ting 30^#AL7t#7k^, 3 0 0 G, 3 5 0 GKK1 6

* mm##

(-4) 3 0 0 G

(D

0 7^* UK 16#^, pH 10 Km#

(3) #&* 1 0 0 CCK#7k2 5 CCOit^T A#J j) ( J^LT^T p H 1 0 )

® (3)K P A- 2 2 L L 0. 5^,GT-8 0. 7 5 ##%0

® OKPA-22LL 1.0^,GT-8 1.5^#^q

(E) ^zkiooccK#*5 0ccoj4:^-rA#Ji)

(D (E)KP A- 2 2 LL 0. 5 # , G T - 8 0.7 5^^#^

(g) ®KP A-2 2 LL 1. 0 ^ , G T - 8 1. 5 U6 3r#%0

H 3 5 0 G

(B"7^^VKI6m^, pH 10 Km#

(EX rnzK i o o CCK#* 5 o ccojt^T A#iJi)

0)^®^KPA-22LL 1 # , G T- 8 2 ^#^70

( & l ) * ^ A#J i)#K%L, 3 0

# y% ,f x^e#^o

(&2) mm#o#A#@W:^:KpH lOKm##mtJ^L7t%(Do

*

, m 1. 4. 8 - 1 #&» Z [/m 1. 4. 8 - 2 ^K^-f o 

3 0 0 GK^^K A6 6 , m%&^:< ff^^^(DK-oWTM:, A V , Y V , G e 1

^.fLW:(2)<D P nm#K I # % (DO ,

1-51



zk$!i i) a, ®®<Z)#K v i 8 &T&f & (DK07:%#T & 6^%^K#zk^a# < ^ 60 

17t, ^a®# 2 5 ^zk#J i) -ra^-c^ < (g)o s o

z!) meKa-^Ka, *%!) ^

A- 2 2 L L^G T- 8 

U^o

3 5 0 €K0WT%—

1-52



1. 4. 8 - 1 3 0 0 CK^eamm^m*#®

mm m m 300TCX16hr

*# AV PV YV Ge 1 W. L AV PV YV Ge 1 W. L

0 2 8.5 1 9 1 9 3 -6 8 2 0.6 35 2 5 2 0 2- 3 0 1 9.0

0 1 5 1 1.5 7 1 - 8 1 7.4 95.5 5 6 7 9 9 — 2 9 1 8.4

0 1 2.8 1 0 5.5 0.5 - 2 2 1.0 40.5 2 8 2 5 2- 1 5 2 0.4

0 1 5 1 2 6 1 —— ^ 1 4.0 65 4 0 5 0 5- 1 9 1 6.4

0 1 7.8 1 4.5 6.5 1 — 1 1 1.2 133.5 2 1.5 2 4 2— 2 2 1 3.3

0 9 8 2 0 — 1 2 3.8 13.8 1 1.5 4.5 2- 9 2 4.0

0 1 1 9 4 1 — 1 1 3.8 35.8 2 3.5 2 4.5 2- 1 0 1 9.0

0 1 2.5 1 0 4.5 1 — 1 1 0.4 15.3 1 1.5 7.5 1 — 4 1 5.0

( )

mm m m e 300CX16hr

## AV PV YV Ge 1 W. L AV PV YV Ge 1 W. L

0 3 1 1 9 2 4 20 - 160 1 8.0 4 6.5 33 2 7 4 — 9 5 1 4.6

0 2 8 1 8.5 1 9 3 — 3 0 1 6.8 6 0. 42 3 6 4 — 1 8 1 4.6

0 1 5.5 1 3.5 4 1 — 4 2 1.6 2 5.5 21 9 l~ 6 2 3.2

0 1 7.5 1 6 3 2 — 2 1 0.0 2 9.5 23 1 3 1 — 1 3 1 5.0

0 2 0 1 7 6 1 " 2 7.2 55 37 3 6 5 — 2 6 1 7.0

0 1 2.5 1 2 1 1 ~ 5 1 3.0 1 8.5 16 5 o— 2 1 7.0

0 1 3 1 2 2 1 — 1 8.2 2 2.5 1 8.5 8 1 — 4 1 0.6

0 1 6 1 5 2 1 — 1 7.0 3 1.5 23 1 7 2- 1 0 1 2.6

( ##W<+ Cut t i ng 30^)

1—53



1.4. 8-2# 3 5 0

Is
1 #% #1 3 5 0 SB

AV PV YV Ge 1 w: L AV PV YV Gel W. L

1 5.8 1 2 7.5 1 —20 24 45 29 22 3 -38 2 5.0

7 5.5 3 1 — 2 3 1 1 5 9 1 3 1 — 1 6 3 20

(B' 1 1.8 1 0.5 2.5 1 - 1 10 1 7 1 2.5 9 1 — 1 0 2 9.0

(##95zK )

m 95 3 5 0 € R m 95 #

AV PV YV Ge 1 TV L AV PV YV Ge 1 W. L

2 5.5 1 9 1 3 2 -42 23 55 38 34 5-3 0 2 1.5

1 2 1 2 0 1 — 2 29 1 5 14 2 0.5— 1 3 3.0

1 4.5 1 4 1 0.5— 2 6 2 3.5 20 7 1 - 2 2 6.5

( ##95* + Cutting 30^6)

1-54



1.5 f"—

1. 5. 1 a C # K

4"^ T, -c # 2 o o r

J^±, ##(Dg#^m^ 3 5 0 €K^7t6mm#<D#Rlje8m)^LT%^o

Mmzk6 LTA#T-<#%%KowT##efTW,

3r#nA-C%7to

%±&U"C^ — V^-A'O'hf-i b ) , TVL"/vi%( Na —

T' b ± i b ) , f- — b ) , 3&r/E^lj 6 L "t 7 < V ^

zk^#^j6 LTT^ v^#y-^#KC)w-c, ##

L;t o

L^o ( i. 4 m

#m)

3 0 0 , -TVk^vy+GT-g ( 7 ^ X# ) + P A - 1 +

PA-2 2 L L-C, L^o 3 0 0 'CWzO^&K# 6

2: , L, ^zkm(D##6 e:

flJ^L^o ^ , 3 0 0 "CJ^±<D#4-KN: , f- —^ )

+ GT-8+PA-2 2LL^##m#6LT, 3 5 0 T<D##:TT@* o#

^o -t 7 /f bd:, % 3 0 0 TC(Di#M&<D*m##TTd:Tr i # Sme

ctite e^j^L, a:fL^^zk<D%%^ 7 4 ,1/ b I/ - b K&#?73:#X3r#A& & 6^

( ism u^u,

(300 rmT )

9 0 €- 2 0 0 C<D{&M#T(D##3:#W&L7to

1. 5. 2

( #4:0##: )

f-xyvk p/100^ zkiSzk

A V c P

1-5 5



P V

Gel 1 b/ 1 0 0 f t =

Fo L ( API 1 0 0 ps i 3 0^. 7 -f w h v— h ) rtd

-f - — 3b tf A/ -k \£ $ 7 'f l'

G T - 8 ( 7 < v# )

8 MQ T i h 8 MQ ( )

1.5.3

mi.5.3-l#a, f--t^;>6GT-8(DmA#:(D##efT^^o

5 ~1 0 2/1 0 0 GT-8^0. 2, 1.0, 2.0^

/I 0 0 mg&ALA^Ae 9 0 GKT 1 6#^o - V x^#^L^o 

(D%i^k, A P I 7 ^ ^ 1> u —■ b b s ~V~ — 0 0 m£, GT — 8 (dl ,

2^/1 0 0 L/to T ^(D#(d:, f"—GT —

8^2-6^ 2 0 0 GT#^ LA^^^^-fo

# 1. 5. 3 - 2#-# 1. 5. 3 - 6#M: , /< 7 /f h 1. 3 7 ( - 7

4 h , 5 0P/1 0 0mg)^ID:^l. 64 ( ^< 7 i h,10 0^/10 0^)KL^:#

Z < A&Tt&K , h -8MQ ( 8MQ ) 6GT-

8 u^o 200 Go^rngK^ & t, %#o±

G T - B^ZCfSMQ ( # 1. 5. 3 - 4 #, ^ 1. 5. 3 - 5 # ) K

a, jt#LT, YV, Gel, 7 ^ ^ h ix- , ^Ao^^

%^j#AL/to

Cfi GT-8 2 f , 8 MQ 0 - 0. 5 ^ , /<

7 i b 0§(,50^(8G 1. 37),1002(8G 1. 6 4 ) ^ ^ ^ 6 6#0%

A^fPi), 90G- 2 5 0 G<D#f|:-r^#^fj^^:o (#1.5.3-6#)

6 , 9 0 G-1 5 0 GO^d:^ 

2 0 0 G^r@A 2 5 0 GK^3 

6 h ix 77-^ , 7 < ^ h i/- h#a##K##^#K Z 6##

c p

Y V 1 b / 1 0 0 f t =

1-56



U7t%(D-C^^< 3 00 % 6 -^-— y ^ ( -kfj- 7

i h ) %>:, 2 0 0 rJ^T€»#^T 1 $ ## Uvto

irO^&6 LT , GT-8, i h - SMQ 1 L , "± ^ , -

h^:^;AL,7t#'a'Ko^-C#^#^:fT^7to

1 -5 7



fjl 1. 5. 3 — 1

GT-8
» a$ 9 0 GX 1 6 Hr s Ro11ing

AV PV YV Gel AV PV YV Gel F. L

§(/lO(W %/!0(W cp cp iMooff Ib/iOOff m£

5 0. 2 3.5 2 3 1 -1 2 4 2 4 15-10 345

1. 0 3 2 2 1—8 3 2 2 1 - 1 27

2. 0 3 2 2 1 — 4 3 2 2 1—1 19

6 0. 2 4 2 4 2-1 8 45 2 5 1 -15 31

1. 0 4 2 4 1-13 35 2 3 1 - 5 23

6 3 2 2 1 - 5 3.5 3 1 1 - 1 18

8 0. 2 9.5 3 13 11-41 175 3 29 26 o-50 315

1.0 5 2 6 1 -2 2 55 3 5 1—13 21

2. 0 4 3 2 1 -1 0 4 3 2 1-15 15

1 0 0. 2 25 2 46 00 / to 8 2 12 H
-a

H
-A 0 1 00 29

1. 0 8 3 10 7-3 6 9 4 10 2 -30 18

2. 0 7 4 6 1-2 4 5 4 2 1-2 15

200XX16Hrs Rolling

6 2 3 2 2 1 - 2 155 13 5 1-16 265

4 3.5 3 1 1 -2 26 21 10 2-12 16 '

6 4 3 2 1 -2 25 20 10 1—9 12

1-5 8



m 1. 5. 3 - 2 #

## jf—^ryu GT-8 8MQ AV PV YV G e 1 F. L

( # m # )

0 4 1 0.3 5 0 7 7 0 5-3

6 1 0.3 5 0 8 7 2 3-2 3

0 8 1 0.3 5 0 1 0.5 8 5 1-2 0

0 1 0 1 0.3 5 0 1 3 9 8 2-3 3

0 9 0 °CX 1 6 H r s Rolling 7.5 7 1 1-1 23 :

0 9.5 9 1 3 —4 2 3 i

(3) 1 1 9 4 1 -1 4 20 i

0 1 3.5 9 9 1 -2 7 1 6.5!

0 15 0 °CX 1 6 H r s Rolling 8 8 0 1 -1 28

0 1 2 9 6 3-16 2 6 |

0 1 8 1 2 1 2 00 / G
O O 2 3

0 2 4.5 1 2 2 5 1 6 —4 8 2 0

0 2 0 0GX16Hr3 Ro 1 1 i0 g 1 2.5 1 2 1 1-8 2 7

® 1 9.5 1 6 7 i N
)

O
) 3 1

0 3 1 20 2 2 16-71 2 8

0 4 4 1 9 5 0 45-135 2 5.5

1-59



m 1. 5. 3 - 3 #

1 GT-8 SMQ ^<7 4 h AV PV YV Ge 1 F. L

( f; # )

(D 4 1 0.3 100 8 8 0 5-3

(D 6 1 0.3 100 10 9 2 1-4 0

8 1 0.3 100 13 11 4 1-23

0 1 0 1 0.3 100 17.5 13 9 4 ^-3-7

(D 9 0 °C X1 6Hr s Ro 1 1 i ng 9 9 0 5-2 2 5.5

115 11 2 6 —6 18

(m 15 13 4 / oo 20

0 18.5 13 11 4-3 7 1 7

(D 1 50GX 1 6Hr 8 Ro 11 ing 10 10 Q 2-1 27

15.5 12 7 3—20 24

(B 215 15 13 9-37 21.5

0 31 14 34 2 5—6 5 20

3) 200GX16Hrs Rolling 13.5 13 1 1-15 2 7.5

19.5 16 7 4-3 1 26

G) 33 19 28 21—10 4 2 5.5

(3) 48 16 64 57-174 23

1 -6 0



1. 5. 3 — 4 |§E

## if—-^fjv GT-8 SMQ ^^74 h AV PV YV Ge 1 F. L

( ZE # )

(D 4 2 0.5 5 0 6.5 6 1 1—1

(B 6 2 0.5 5 0 8.5 8 1 1 —4

8) 8 2 0.5 50 9.5 9 1 1-10

0 1 0 2 0.5 5 0 1 1 1 0 2 4—1 5

G 90GX16Hrs Rolling 8 8 0 1 —1 1 5

Q 8.5 8 1 1 —1 1 4

Q 1 0 1 0 0 1—1 1 0

0 1 2.5 1 2 1 1 -1 8

150CX16Hrs Rolling 8.5 8 1 1 -2 1 8

1 1.5 1 1 1 o7 1 4 1

1 8 1 5 6 2-2 5 1 8

1 9.5 1 6 7 2-3 4 1 6

CD 200CX16Hrs Rolling 1 0.5 1 0 1 1-2 1 5

(B 1 5 1 4 2 1—17 1 7

(3) 2 6 2 3 6 2—6 0 2 1

3 3.5 2 6 1 5 9—7 9 2 0

1-6 1



1. 5. 3 - 5

GT-8 8MQ ^<7 4 h AV PV YV Ge 1 F. L

( fP n eF )

© 4 2 0.5 10 0 8 8 0 1—1

© 6 2 0.5 1 0 0 10.5 1 0 1 1 —4

© 8 2 0.5 1 0 0 11.5 1 1 1 1-7

© 1 0 2 0.5 1 0 0 1 4 1 3 2 4—15

© 9 0°CX 1 6 Hr s Rolling 1 0 1 0 0 1- 1 12

1 1 1 1 0 1— 1 12

© 13.5 1 3 1 1- 1 1 2

© 1 6 1 5 2 1- 3 9

© 15 0 °CX 1 6Hr s Roll i n g 1 0 1 0 0 4— 2 1 1

' © 1 3.5 1 3 1 2-10 1 2

© 2 0.5 1 7 7 2-35 1 6

.© 2 4 1 9 1 0 5-45 1 5

'© 2 0 0 °CX 1 6Hr s Rolling 16.5 1 6 1 1-14 1 2

© 1 8 1 8 0 1-33 1 7

© 2 6.5 2 3 7 3-62 19 |

© 3 5 2 3 2 4 13-107 17 ;

1-62



# 1. 5. 3 - 6 # ( fp # )

## i GT-8 8MQ AV PV YV Gel F. L

(D 6 2 0 0 3 2 2 1 -5

(B 6 2 0 5 0 8.5 8 1 1 -5

O 6 2 0 10 0 1 0 1 0 0 1 -7

6 2 0.5 0 3.5 2 3 1 -5

(B 6 2 0.5 5 0 8.5 8 1 1 — 4

6 2 0.5 10 0 10.5 1 0. 1 1 —4

(D 3.5 3 1 1-1 1 8

9 0 °CX1 6Hr s Rolling 9.5 9 1 1 -4 1 6

0 1 2 1 1 2 1 -8 1 5

0 3 2 2 1 -1 2 15

© 8.5 8 1 1 -1 1 4

1 1 1 1 0 1 -1 1 2

(D 4.5 4 1 1 -2 2 2

15 0°CX 1 6Hr £', Ro 1 1 i ng 1 1 1 0 2 1 -7 1 6

115 1 3 3 2-17 15.5

(4) 6 4 4 1-11 2 3

© 1 1.5 1 1 1 1-10 1 4

13.5 1 3 1 2-10 1 2

(D 1 3 1 1 4 1 -2 2 4

200TCX16Hr 8 Rolling 1 4 1 3 2 1-10 1 5

(3) 1 7 1 6 2 1—16 1 3

0 1 5 1 3 4 1 -5 2 15

0) 1 5 1 4 2 1-17 1 7

1 8 1 8 0 1—3 3 1 7

(D 2 8 2 1 1 4 5-3 8 2 7.5

250€X16Hrs Rolling >r o ft & ^ /F #

(m 3 5.5 3 4 3 1 -4 1 4

1 5 1 3 4 1—12 2 8.5

'f ^ o ^ ^ ^ #

3 15 3 3 3 1—2 4 1 6

1-6 3



2.

2. 1 a c # K

, 98# 5 3 I f) $T%T- -7&LT, 6i)&^^fL^%OT&6o

am##6 LT, ^ y ,

I 6^A#^lJ<Z) I $ y ^

a y ) &^:m, h y-^ ^ 7 r v v y y

TU:##<D/< i y'y — y^yKl^ y — , Ab/gcD###^ ±##zk

X, %MTdj*@K^ 5 6 # y T 4 y K , ^ 7 y !) %

#6 K V i 7'K##L-C^m<Dam3:#f) » #m(D^fT7)^oT#K^3##<Z)A

t LTW:

(1) ^ y h K V V y X

* y % /f y /6Z&

(2) 7 ^ r v v y ^

MKm^U-C, ^7 y-f ^ y

K#m-f 6%&^^#,6o

^±0 < y h r v V y ^&c/7 d- - ^ r V V y^^ff^^f,

-f 6 <: (p , X, LTO###, mmmzkKEC^-f 6 % o^#

, wmzk&fsm

98 #05 3%&W:, , AP I K##LT#fp u?t

, 1 7 @#(D 7-^x^, 7 = ^ x^&ory zz^ X , 

7-y- y 0. 1 5 ^ , 0. 3 96#^ ,

10 #N a c 1 #m, 5 ^Ko 1 5

0#A$,

2—1



o

^ ^ m ^ ^ iy x#

8URFL0 88-375

fA'7t—^— 1 ^7 4 s y y v w #

y° yydr'Xxiyi/T'^y y7 1/ — h 4 y x

7V1/ 7 ± — -?— 2 4 3 y y v jffij #

y=Vy^rX3:f-l/7, yvi/l4yx-ty7!Zx4 h 4 y x

7 7 7-^77 'J yix x — -y yv -y yix 7 a: — h y-y x

^^3T;i/^3^7°TA P—3 0 7h° v y y-yaiy-v^yyvy-vi/a:—y-j\y-f-jV7 — h y^y x

// LE—2 1 3 7 9 V 3—— T—y x

-=^—3-^1 7 0 3 8 ED 4; V y 4-ya:f-i/xTvL/^A/a:—yvixf-vi/y]:— h 3 0 ^6 zk## y-y x

^=.-3-^25:1 305 SN 7 y x— h y—y x

(1:1) y=Vy^x^xxj/VTX-;^-y/M^/X7=.- h Na 3 0 ^6zk## T—y x

— =•—• 3—vi% 1 3 0 5 8 N 4; Vy^rX^xxh b Na 3 0 ^zk## y—y x

—=- — 3 —vi/ 5 6 4 H 4f V y ^xxzy-xxy ———v^x:—yvix y —y x

-^.— 3—^ 6 5 : 2 7 1 A y? yy h y —y x

(1:1) Tvixdpv^yy rvi/^^x7 :=— hNa 4 5 ^zk## T—y x

3—y w—140 y V y ^zif i/yT>^M-T^t^7 ^— h T—y x

// w— 150 y y y y -yxf ]y y y J\y JV x. — -y- jv-^t JV 7 =.— h T—y x

~T ^ 7 Hr — — 4 ^ yy y W #

yyy4ry^y%xxyvixi4f7-ty7i7i/4 h 4 y x

-tyy-vL- 8T-9 y y y 4 7xf- l/y7;u^;ux—7;i/ y —y x

—=»■— 3— jv 2 5 yyy^yx:y-i/7-t47!>ix'4 ^ y -y x

F- 1 0 T zzy ^^4 y W#4y x

2-2



1 0 a C 1 % O ,

TtTaEoi

2 0 C

y;w% 3—y TA?—3 0 

T;i%^ 3 —7" W —14 0 

Tvi/^3 —7" W —15 0

-a- — ^ ~w 17 03 ~S FD

7" VI/ 7 — -? —

Tvi/^3 —7° LE—2 1 3 

-=-—=]—/L- 1305 8N

7" A/ o 7 x — -7— 1 -T=f 

TVV ® 7 ±—-?— 2~^

^y/-v> 8 T-9

5 96K c 1 MKoWTUZkO 5 ^ T^o

2 0 C

7v^ 3—7" TAP —3 0

^.n. —3—yi/ 170 3-SFD

—zL—3—vi/ 5 6 4 H

^-3-A- 1 305 8N

0. 1 5 # , 0. 3 #*#5 0 ^

%(D^±T^^3 - 7'W- 15 0, W- 140, T A P - 3 0 -7-vL/ 2 0 C O

4 @#K^C ^flTto

a:(D4 UT^#K#fLT^ 6o

1 0 a c 1 , #zkK# LT A&fT&t, T % , L4) N a cl

, ##$5 0 % oaTv^

^ 3 - 7'W- 14 0, W- 150, -^.-^-/i/l 7 0 3-8FD03 ^

5 ^ K c 1 & U < , c 1##K#

#LK < < , #%K, N a c ( 1 . 2 # )

^ ?to

5 WTKBUTt##*# 5 0 %OH^-3-vi/i 7

03-8FD, 5 6 4 H <D2@# 6% # , LT^ 6o

"C , #zK&CX^^7kj± 1 ^6^, K c 1 ##K

ow-cN:,

2-3



U, #zk, 1 0 ^Na c !##&[/5 ^K c 1##K#

% f& ^J ^ $c

7vw%z,-yTW-2 0 0 7-^x

// TW-2 2 0 // //

// W-15 0 // //

T M — 1 1 6 6

TM-1167

TM-1168

J: -? — ;y 2 0 C y y y ^ 7 y )J VL/J:—y ;i/-yv^7 — )~ 7—^ V

^^K, ^(D^^^^^An^-^^Tt^KTel—polymer,XC —polymer # 

Od; 9 -? —U7t#^Koi^y % ^ /t o

, #zk&[f 1 0 a c 1 ##(D#ea ,7^^ 3-7TW- 2 0 0, 

7^^ 3-y TW- 2 2 0, 7^^ =z-7°W— 1 5 0 W:#zkK^W-C 8 0 # ( o. 3

^6# An ) , 1 0 ^ N a c 1 ##K^WT % 8 0 ^ ( 1. 5 ##An ) J^±0#fL7t

#%K$^^L7to

X, #eMAL7t#^(D#zk$(DM^Md:,

5 ^ K c 1 , 5 @# ( 7^^ 3- /TW- 2 0 0, =r-7"

220 , TM- 116 6, T M- 1 1 68 ) K^WTfr^ Tto ( W— 1 5 0 W: 5 ^

K c 1 ^ Tto ) TW— 2 0 0, TW-220

TM— 1 1 6 7#lt#8AjK0^$n:#1r7^L7to

##$KMLT%^f<Df^±^A6fL7to

C(D#C^Km^Tt@^(D^V-7—(D$t)-ra, Drispac, Tel —polymer, 

c - MK V

M 3: An A & 6^^ ^ 6 ^ fL ^ o

5 @# ( 7^^ 3 _ yw- 15 0, 7^^ =z

- 7" TW- 2 0 0 , 7;^^ ^ - y T W- 2 2 0 , TM- 1 1 67, ^ ^ —^ 2 0 C )

2-4



6 6 , 8 0 €- 1 0 0 €T#K I

%L?to

BS^DS 5%gEK^^Ta,

^ Tto

2.2

^^05 5%gd:,

&momm

##6 0 @%T[m&LTW6Fq#^(D#m v ^yK, ^K^6Z

$##L7t^#yo -tLT^(D#K[El^#K^^

6#.^e(al$a#^ Kyi y LT^&4=-y-<D###6 D , ####

6^6o

2. 2. 2 M&:5&

##g(Dy ^ h y o y y t y ^ h v x 3 ^ y ^ r T

##T 60 i^K , —y y K 3 0 0-3 50 rnm#zk3r%& (p 1 5 0 in— lb

o h ^y &o

zkO####^ 0. 33-0. 37K%6Z$ < o

-f 6o

2.2.3 K#K#mL7tK#

(i) % m ^j

y/w% =z—y TW—2 0 0 y/i/^^a:—y^y/L/y zc—. ^

%;i/^=z—y TW—2 20 //

T^=r-y TW-15 0 //

KOWT, 80C-200TC)

2-5



TM-1167

x. — Jl' 2 0 C y -y ^ A 7 I) IJ ;vx—7 J-—h

i s#, o.

2. 2 — l#(^/jN~t"0

m2. 2-1#

^ m
#zk^ (#) #&>$ (#) (dyne/cm) pH

0.15# 0.3 0# 0.1 5# 0.3 0# 0.1 5# 0.3 0# 0.1 5 # 0.3 0#

%;^3-7° TW-2 0 0 7 3.1 8 0.4 5 0 7 4 3 0.2 2 8.2 7.5 ! 7.5

3—y TW—2 20 7 0.4 8 1.9 5 0 7 2 2 8.2 2 9.4 7.7 7.7

%;^=r—7° W- 15 0 7 4.8 8 2.1 6 7 7 4 2 7.3 2 6.4 7.4 7.2

TM-1167 5 8.1 7 4.0 3 5 4 9 2 8.8 2 7.8 7.3 7.1

j: -? — ;i% 2 0 C 7 0.6 7 6.7 5 3 6 8 3 2.0 3 3.9 6.8 7.0

(2) # # m

3 — 85

1 5 3 3

2. 2. 4

±m$W7@<D 0.1 5 #*##6 0.3 0#*##&#% ,

IxTt o

m 2.2 - 2 # ###a

0. 1 5 # 0. 3 0 #

%/!%;% 3—7' TW—2 00 0.1 2 0. 1 1 5

%/[/;% 3 — 7° TW—220 0. 1 1 0.1 1

T;ix^3 — 7° W— 150 0. 0 9 5 0.0 9 5

T M-116 7 0. 0 9 5 0. 0 9 5

:n — vi/ 2 0 C 0. 1 1 0. 1 1

3-85 0. 1 2 0. 1 2

15 3 3 0. 1 1 0. 1 1

2 — 6



2 2

W/'tmbfL&o

R^C^Ka, L^o

#j %E L 7t o

5 @<k % 0. 1 5 0. 0 9 5 - 0. 1 2

#me^R U^o o. 3 0 % 0. 1 5 igo#

#T ^ Tto

^O^^z^6^6|#(pK^WTa, 6/t36K , $T

Z $ Kmt)fL6o

L^L^I^a, #zk##0#-eK^^T^^^(D^-r&6(DT, #<D^Ws#A 

L7t#^<D 7i^^(D^'$#KO^Ta, MK < t)

3 - 8 5, 1 5 3 3 , 2 6 % 0. 12

0.1 1 6W$0#^K#fL7t#^^UAo

±#S(D####eA"C % , 0. 0 95-0. 1 2 t W $

^>jP, 7@(D^#0####a##K#fL-T^3o

^)o

5

2-7



3.

3. 1 a C 36 K

^ A# Ao % 2)%)s_&#?:& LA o

2 0 0 ic#g^L^®e^L%

36AOK^L, 3 5 0 1CT Ao

ir ^ T , 4"%&W:, ##<o|^ii:#o4:^ L , 2#XW:4@^#mLA#^(D#(#7 

Ip , 6K I ^ ^o

3. 2 #WA&

(1) yhj&o

( Bg^OS 3 ) o

(2) ^#(%lL##A^ 7 V-O##^ I

2 5 c p-<x z<mm^

-Wr^o ^ O### 3, 5 0 0 mde#K «P , ±#6oK###MK Afb 6o ^T^oA&T 

^ o ^ b ^L#fLm6#^#o#:^#J%LAo x, A

#^OEA%#g#LAo

3.3

3-1#

# # # # # A % )

f vi/^ b y 7'(G) # o # m# sgfomm 16—5 Me s h

7 ^ 7" 7 ^ (M0 # #: 10-100 1

% Vl% 7 7 -f — -g 6 $ i&CfOWT' # # # 10-100

7" VI/ -7 -4 ^7 (jc) # # # M" #: 10-100

7" — A/ D 6 S # #: 20-100

3 — 1



^3 — 2#

RA
& A # 'n #

P/1 0 Oadmm#

1
f- vi,;% h y 7°^Gr) f- ;i/ -? i *(C)

1. 2. 3. 4.
1 1

2
f- ;i/ ^ h y 7'(P) T ^ 7' 7 ^"(M)

1. 2 3. 4.
1 2

3
7" ^ 7 7 i -- %" VI/ -? /f # (c)

1. 2 3. 4.
1 1

4
^T jv y f ^ /< — jv 'V — vi/

1 2
2 4.

5
ir /"/ 7 ? 4 -"< — T /"/ 7° 7 7"(M^

1. 2 2 4.
1 2

6
T /%" 7 7 /f 7"(0

1. 2 3. 4.
1 1

7

% VI/ T^Vl/ 7^" VI/ %Vl/

77 4^<- ^ h y^G) 7'y7# ^4 #:)
1. 2 3. 4.

112 1

6Km^me^umK^f-o (ms-sm-ms-g#)

#(D^-##Kow-c^agy-^ ^ , ###(DMAa;Ko wed , 2 5 c p -< x h y-

8LOT-1 , 8LOT-2, 8LOT-3, 8 LOT-4,

^ L , # ^ 1 mm» 2 ?m» 3 mm» 4 ^ o

#J 1. #12

0 p s i 5 0 mi 0 p s i 1 0 0 mi

100 200 100 800

1,0 0 0 400 300 fail

10 Mi n ok



flj 1 FOpsi 5 0 6#, — K

AfL, 6^ o ? b^r&L'C^fLkb^:^^

V — ^ 5 0 ^^TtCLt^T^-f-o

T 1 0 0 ps i <Dgtie^A6 (b 1 5 0 U, 2 0 0

FlOOpsi 20 0m^Jo

^ ^K, 1, 0 0 0 ps i 3 T ±#3-^, 10^^-t(Dtt(Dj±^]^^#L7t6^ 

5 , % A L/t 4 0 0mdT&^7t & 6 ^r^f"o

i" ^ t) t), #Ez)! 1, 0 0 0 p s i , aiO^o 7 b T (d: + ^^:

^ ^ 6%"mE%LTW6o

^JZK^WTU:, 0 0m^, IQOpsi TW: 8 0 0 m2

3 0 0 psi

7 b ^ O ^ o y ^ TU: , 3 0 0 psi

i T ^ ^ ^ 7t ^ 6 o

^[nlo (d:, Z ( ^ ^ & ## 5#^:]#^, 2 #(D$g. A 'o'-^r 6 iK#

4 1 BW&f; i) , ^ b d" < b^^U—K^Ut,

e 1 ^ - 4 $(/ 1 0 0 mg-< ^ b d" i b ^ 7 V -MA U, ^o7h-r^bKZ6,A

3-3



S 3 - 3 * h ?/( G) 4 * ( C )

Wffl L fc 
# ft

Tjvx h y 7"(G) -i *(C) h y^(G) h y7(G) 7"-^"7 -i * (C) h y^(G) TJI/-7 -/f *(C)

(f/lOOml) 1 2 3 4

(f/lOO^l) 0.5 0.5 1.0 1.0 1.5 1.5 2.0 2.0

8LOT-1

Opsi 0ml

100 50

1,000 250

1 OMi n OK

8LOT-2

Ops i 0ml

100 100

1,000 150

lOMin OK

Ops i 0ml

100 100

1,000 300

1 OMi n OK

Opsi 0ml

100 150

1,000 250

lOMin OK

Opsi 0ml

100 100

1,000 200

1 OMi n OK

8LOT-3

Opsi 50ml

100 500

200 fail

Opsi 0ml

100 100

150 fail

Opsi 50ml

100 150

700 fail

Opsi 50ml

100 150

600 fail

8LOT-4



o - o

3-5



3 — 5 0E X 7 t A S' '— <h 7"-,i- *(C)C> ig.6^

#mufc*m X-A' 7 v A — X-^ 7 y ^— X-^7 T * (C) ~TJV 7 -r -i '<•—■ xa-^M vb(C)

-6- it a a *
(f/lOOmZ) 1 2 3 4

# fi 1 A «
(9/lOOml) 0.5 0.5 1.0 1.0 1.5 1.5 2.0 2.0

8 LOT-1

0 psi 0

100 300

300 fai^

0 psi 0

100 0

1,000 1,900

10 Min OK

0 psi 0

100 0

1,000 100

10 Min OK

0 Psi 0

100 0

1,000 100

10 Min OK

8 LOT-2

0 psi 0

100 1,900

200 fai6

0 psi 0

100 600

400 faiZ,

0 psi Om-6

100 200

400 f ai6

8 LO T-3

8 LOT-4



3-6 y- j\s y T 4 ' b ji> -y -r— ^

»mLfc#» 7 % <— ■T ju -y — ju y-jy y T 4 y- viz -y — ju

-& it a a t
(f/lOOml) 2 4

(yyiOOm^) 0.6 7 1.3 3 1.3 3 2.6 7

8 LO T-1

0 psi 0 m/-

100 400

1,000 1^00

10 Min OK

0 p si 0

100 400

1,000 1,100

10 Min OK

8 LO T-2

0 psi 0 77L&

50 faL6

0 p si 0

100 900

200 f ai6

8 LOT-3

8 LO T-4



~7~t -f — 7VK7T -7-^7 7 f (M) T^7 7 i

•S' It S A *
( 9/10 Old) 1 2 3 4

#^mA#
( ^/l 0 Omg) 0.3 4 0.6 6 0.6 6 1.3 4 1.0 2.0 1.3 2.7

8 LO T-1

0 ps i 0 mg

100 50

1,000 700

10 Min O K

1,000 ps i 50 0 mg

10 Min OK

8 LO T-2

0 ps i 0

100 100

IjOOO 1,300

10 Min O K

0 ps i 0 mg

100 100

1,000 800

10 Min 0 K

8 L 0 T-3

0 ps i 50 ml

100 800

1,000

2 Mi n fail

0 ps i 50 mg

100 500

1,000 1,300

10 Min OK

0 ps i 50 mg

100 250

1,000 750

10 Min 0 K

0 ps i 0 mg

100 250

1,000 700

10 Min OK

8 LO T-4

0 ps i 100 mi

100 fail

0 ps i 0 mg

100 fail



3 — 8# 7'(G)<D#1A

wmLftJim ~J~ ft/ 7t — h (G)

1--------------------

t i h yy (G)
r

h ^7° (G) ~jrj/y t '['''— h ?7° (G)

-a- it a a »
( 9/10 Oml) 1 2 3 4

# pR # A m 
( 0 Omg) 0.5 0.5 1.0 1.0 1.5 1.5 2.0 2.0

8 LO T-1

0 p S1 0 mil

100 1,500

1,000 1#00

1 OMi n OK

1,000 psi

10 Mi n 0 K

8 LO T-2

0 psi 100 m2

100 700

700 fail

0 psi 100 m2

100 700

700 fail

0 psi 100 mg

100 550

1,000 650

10 Min OK

8 L 0 T-3

0 psi 200 mg

100 750

1,000 1J000

10 Min O K

0 psi 100 mg

100 500

1,000 1,700

10 Min O K

8 LOT-4

0 psi 200 mg

100 1,000

550 fail

0 psi 100 mg

100 800

800 fail



VN ---

00

o

3 — 9 # T ^ 7 ? ^ 7" h 3/ y(G) , 7" 7° 7 6 7" ^ ^7^C)(D$&^'o'-^'

7VV 77V 77V 77V 77V 77VXh 77V 77V 77V 77V 77V 77V 77V TVV^ 77V 77V
wmL±#m J%h 77°

(G)
77^
M (C)

7^<- 77°
(G)

7%r
M

*
(C)

7 T --f y''~" ^h77"
(G)

77^
Ml (C)

7T^^<- h V7°
(G)

7%f
M (c)

•fir It $A1
9

( P/1 0 Omg)

( P/l 0 Om^) 0.2 0.2 0.4 0.2. 0.4 0.4 0.8 0.4 0.6 m 1.2 0.6 0.8 0.8 1.6 0.8

0 pa i 0 mi

8 L OT-1 100 50

1,000 150

10 Min 0 K

0 pa i 50 m# 0 pa i 0 0 pa i 0

100 200 100 100 100 0
8 L 0 T-2 IP 00 700 1,000 200 1,000 300

10 Mi n 0 K 10 Min 0 K 10 Mi n 0 K

0 pa i 50 mi 0 pa i 50 mi 0 50 mi 0 pa i 50 mi

8 LOT-3 100 500 100 150 100 100 100 150

150 fail 1,000 1400 ipoo 500 ipoo 300

10 Min 0 K 10 Mi n 0 K 10 Mi n 0 K

0 pa i 100 0 pa i 50 0 psi 50 mi

50 fail 100 500 100 250
8 LOT-4 350 fail 700 fail



3. 5. #

h y y(G)67^7 i ( ^ 3 - 3 # ) , 7^^ h 7 7°W:

#^6###T^3(DK%L-r , 7^7 ^ *####-?& (p , &3U:#^KA% 

ftAK# LTW: 7^^ h 7 7'(G)K < |) 5#^o -f TO#^,

0#Wi%n:%<!:.kk##Wf"& t, 4"lEi(DZ$^^o 7^7^ h (D#^KW: , U7t^.

7 v — h 7 7'^)<D#fg^A% < # Afi, 7^7^ *(C)o^^:

LTWl/^'g < W'#:bfL75;%)):>7to

8 L 0 T - 2 <D#^KW: , MA## 1 $( / 1 0 0 m^T % 1, 0 0 0 psi, 1 0 ^^7 

^ h L^o L^L, SLOT—3K^o 7h^A#<f"66: &A#

^ 4 ^ / 1 0 0 WKj#^"g %600~700psi (D AK U^# A ^ ?to

%;ix^ h 7 y(G) 6 7- ^ y 7 ^#o#m ( m 3 - 4 ^ % wt-r L^

% ^ TW6(DT, ^ D 7 h 7^ h (D#^-, ^7^6^ T& 6 <b#A6

fL&o #A# 1 ^<D#W: 8L0T-2T, 1, 0 0 0 p s T 1 0 # 0 K T & Ip ^A#e

# < f 6 KOfbT , R5iL3M: &o

%#T % , 4 ^#A^ 7 V -<D#^8 L 0 T - 3 (D#^T 1 0 0 m^T &

Ip , ##KA LTto

-f ;> 7 ? i /< — 6 7- /%/ -? -i *(C) ( ^ 3 — 5 ^ ) W:W#A^'$^A # < , 

##%&6wai###-C&;&o A^#K##KAiP C/LT7°7^-f 

3o 8 L 0 T - 1 0#&<D Z $ K , 1 0 0 ps i OEA

7 ^±&o 8L0T-2 0#^ 0 ps i (D#KW: ^

lOOpsi K^: 6 ^ UEA^ 2 0 0 - 4 0 0 ps iO jt#

^/L-gwATt^fL-CU-a^Tto

MA#^ 4 ̂  Ut % TO 0 ps i f 6# ( 8 L 0 T - 2 ) ,

7;^7 7 7-VI/7^ A ^ o 7 b 7^ h (D#^K W: , 7° & ^ ^ L

U"CA#^^A^^ ^ co$C#KM-f 61^ jp T(d:A

% ^ ^c^d:# ^) ft ^ ^ ^ Tto

7^7 7 i ̂ < — 6 7 ^ ^ ^ 3 — 6 ^ ) (D$E^ 'n'-^r <D % 7 ^ 7 7/f^< — 6

7^7^ a## Lpt#fq]^^ L, ^ o 7 h 7^ b g)#^Ka , R^ih#(D#

3-1 1



ir vy 7 7 /f '<- 6 7°7 ^OVO ( ^ 3 - 7 # ) OmAe-Wr(D##am#jttT v^ 7

7i^^—lK%UTT^7°7^20#IJ^Ti&AL±o 

t: omA^-Wro Z $ ( %vy 7-7 ^ ) 6 , ( Tvy 7 7 4

6 , ^ D y h 7^ b (D##, &60 iA# ^ A# "g Og^Tvy

7° 7 o V h #% 7-^-f 6^#K ^ 6 O

t, ^iAKxd"L,t%^( , % A M A % ^ & o

C (D Z $ $ ^ (!: K Z j) , -tfL-f fL<0##0#Bf3r##^ ,

^ij^.^, T^7'7^<DAt#SLOT-2it ^ ^ ^ W:t

^ #mA 6^ ^KZ«)8LOT-3 t %^^KAmeik%)6 ( 1,0 0 0 psi,

10 Min 0 K ) & 6 #t # , fbAo

% vi/ 7 7 < /<- (b h 7 7'(G) ( #% 3 - 8 # ) omA^^rK^^-ra & O## %

( 7 vi/^ h y 7°(G) ) ck LA<Dt , 7)^ i) A CflTt

C 6^T#;to 3^/1 00 m^OSA#®##, 8LOT-4T5 5 0 

psi, 4^/1 0 0 m^Ol# 8LOT-4T20 0 psi it 7" 7 yf 6 ^ ,

# 3 - 9 4 L Ao

4@O##(D#0^a#K^UAa^ t, T^7°7 ^(DA#<D##(D2#^ UAo 

& fL &) (D##a , @W%<D(-TVl/^h y 7°(G), T VI/ 7" 7 , #)t#( 7-w -7 yf *

(C) ) 6### ( T-vi/77/f/<-)<D%(D(!:<!: 3@(D#@^#^ t^(), ^ 07^ KD

3^/100 m^#A%8 LOT-3T1, OOOpsi 10# OK, 8 LOT-4 t 

4) 3 5 0 ps i itOK, "$ ^K#A#^ 4 ^ / 1 0 0 m2KA& 68LOT-4T 

7 0 0 psi omAit7°7^t#^1^#^^^t^^:o

3. 6 i 6

APi^mmuTt ^m^tT

aS03a(poA&tM&3:fj^/co .

(D

3-1 2



0

(Dta, #*(D|^A##K^W-CK#l 2 -

4^/100 7 h y 4 }> L?to

y ^ 7 T 4 ^<—, y^7 h ? y&» Z #y ̂  7° y y#Ojt#6^&^##^

#^yW6%oy, ^6#&(D±% 'g &# W'7tW##(D####fL7t##&^L7to

-Tvix-y —vL/^Tvi/-?^ LT (d:,

go 7 o^h.^-y^Z^Z^B. B-73^hy^h(D3a(p LT W16

^ 6W: , 7 n y h , -?-

y ;^Z^ Z [X B . B 7 a ^ h <D±K^J^i5fL 7 — LT#^7t

)6 6 # 6) fu 6 o cl Zi K % L , y ^ 7 % 4 — , y^ 7 b y 7° Z^ Z 0" y 7° 7 y ^ y

Z j) ^ fLTtOd: , , T ^ 7 T 4 ^<-0#^,

y^yyyyy^7 h y yo z $/± ^7tv^^#:o##a , y y yy

6#b^]^^^yy'67t6bT&6 6 # 6) Zb 6 o

- h ^ 7-y ( 150C-3501C) U7t#(D

Z ###<DgE<kKC) WT##^ U^o -t (D$n^:, ##)#€>## ( y h

2/ y, y ^ y 7 y, y ^ 7 ? 4 ) a 2 0 0 ic ( 1 6 ) M±oM&K ^ 6

6, U^o

#Ky^7T4^<-('gt$# ) a , & <DE#TH#% # < , 2 0 0 €T^

^:K#Hk LT Ui^Tto ^ ^ , y b y 7°a$$o#Kc;wy w 6#w##o^^z)i 

r#J (D^^T^eK^ 60 3 5 0 TC<Di#m&K% 6 6, y^7 h y y O 

r^j %^fku, K^ ^Tto

#M<D$ Z, , #%#K#W6m^fL6y^yyy% 66 , ^

ik&Zf & U , #d± # -$ ^yyy'g <^T^7to ^ O Z $ ^ Z 6#%^<b

Kf^W, 6 % K#ff UTto #^^& 2 0 0 1C

K/^66, &fL^(D##7^(Dy^y(D##a, 6(D@^^&K^WT%, l,0 0 0 psi 

6%(D{d:7±^^^:o

Kx^ LT , y^ -? 4 * ( ## ) 6 y ^ 7-;^ ( [A6S ) (D##%0##a ,

3 5 0 1C, 16 L?t#% , jE#y <D#:#a%/C 6^fb^r Z^C -g ^ ?to

W: , 3. 5 fK3r#M3 fL/c^o
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4.

4. i a c # (c

##<Dg&&&:Rof=o

##7k##(0^E

<kK%f 6j^## ( rn%# ) &^#%k, ^ 7 y ^(DBHbKMf 

L^o

4.2 j: %*#

4.2. i #m#a

B, 298, 11^48

a 
a
08—138

a
78—12^138

4.2.2. h

(i)

a. # Bf

WcEB j& /h^Mi E_ho $*&$*#

b o ^0&^}j'Bz

y h ^ ^ ^ ^ ^ K##-g fiT ^ b , @^^)K

^ ) K-k y h u, h 7 7^ K 7

#^7k(0^% 10^158, 27

####% 10^14 8—17

&@#Am3l 10^208—22

^ y ^ 11^1

K % 11^14 8

T^sxf 118 17 0
%#?#%# 11^1/a

#: # # 11^18 8— 2 0

^#(0j}#, 11^2

4 — 1



(2) h

a.

^4. 2-

b. ^rn^jmrnm

^ 4. 2 - 1 , ^^1^4 y^ - yo#^%k2:

a . T(Of- ^ L y##K#%rf7oy# 4. 2 - 2#K^f

L #' L , # y ^ — y o # ^gzK 2:^2 0 K 7 ^ c: ^ b , K A ^ ^ ^ ^

L)Cc^T%# L"C ^6€)T , |g]—y^-y-r*) ol: 4^- K 7 A ^ %#%#

y# 4. 2 - 2#<DT-f g^#yf=o

4-2



# 4. 2 - 1 # 7k #

■f- ^ 7° ^ ^ Ji, — y 1 2 j 3 4

% M B 1 0.1 5 1 0.2 7 1 0.2 9 1 1. 4

2 5 0 m 5 8 0 777 6 4 0 777 8 0 0 777 #

& $ s $ $

3 0 0 777 6 4 0 777 7 0 0 777 1 0 0 0 777

1 P H 1 2.2 1 2.0 1 1 2.9 1 2.6 JISKo102 # 7
! @ m ^ (W>V^) 4.5

1.3 |
5.6 4.6 ft

jt m 1.0 2 1.0 0 1 1.0 4 1.0 3 APIRP13 B

F V (500X500) (sec) 2 0
1 9 1

2 1 2 0 //

MB C (777&/777A) 1.8 0.3 j 0.5 1.1 //

F c V (m^XlOOm^) 2 4 1 1 | 3 4 4 #kl 00777A%#^#&K^#%:l#FcC4a
7k 3o/f h%^(meqX&) 2 8.9 4.7 | 9.7 2 7.0 V□n

#7k^- (0/W) (V/%) ae/9 s 1/9 8 j 1/9 7 1/9 7 APIRP13B #zk#jt

P m ( 777 ^ ) 2.4 1.6 I 1 4.5 4.9 // ^(07^7—^7^7^ i>#^%(U^/5 0It SQ^ ^

COD (ppm) 15 10 4 3 0 j 13 0 0 2 0 8 0 JI8K0l0 2

P f (777 A) 0.6 0.5 | 2.9 1.4 APIRP13B ^zk^ OHg SO^ Br#5

M f (mZ.) 2.2 1.2 1 3.4 2.5 //

F COD (ppm) 3 10 13 3 2 4 3 2 5 JISKO102

TOC (ppm) 6 9 0 1 8 0 2 7 4 8 0

NaC A (ppm) 1 6 2 6 5 j 5 2 5 6 APIRP13B ^zk"f (ONaC^

7k C a-H- (PPm) 2 3 5 4 1 1 2 8 6 7 8 // C a

M 9 ++■ (ppm) 0.2 0.2 1 0.0 0.2 ft, // M ?

# 6 ( # ) 9.0 3 5.3 7 4.0 0.2 a-** sets 3 5 0 nmO^i#$

sa a (W/W%) 1 8.4 1 7.8 1 4.5 1 8.0 JISKO 0 6 7 8 0 0 C ,



^ 4. 2 - 2 #

y x 7"vL MF-5 0 fll 5 R * MP- 1

y^ — y # 20 a PH # 20 m P H %n a
i 0.GV96 9.0 0.1 wv$ 1 1.4 2 5

2 0.3 8.0 0.0 6 1 1.1 15

3 2.2 8.0 0.3 1 1.0 2 0

4 0.8 9.0 0.1 1 1.2 18

* 0. 2 W/V# # #

4. 2. 3 # # 0

^ h A , #8 4 1 1. 5 K#— L , # 2

5 K3EA-C , 

u^o

A ^ V —x

5 4^gO###2: R# ( P H 6. 0 )

B e/ V — X

ho^^-rapHg.o^$%#mu-cpH 

7. 0 2: U ^ o 

C ^ V - X

P —y^ —/ 1 2: 4 (d: B y V — X 2: R cm6 T

PH&02: L, y^ — X2aMF—5 0 Oj##K j: ,

P H 5. 0 Uf^o

y^-y 3 a r Fe\^ J 2:/F'g<, #%##]&%/, 2: <5^2: 2:^^

LH w% OTMF— 5 0 2:#^K^20^.2c^T^#U^:o

(2)

2-3#E, ^4. 2-4#, ##

4—4



1 0 0 0 6/h# zk

7.0

m;gpH 11.5

1.0
2.0

MF- 5 0

m a K

1 0.5 ^/h

2K?/6

F zk

6 8Ky/h 1 1 7 8 6/h

# st#K: Z % #%#

# %

——^ # # * # & #
m % 1 0 0 0 6Xh 3 2.8 K^y h K^yh

MF- 5 0 1 0.5 5.5

m e K * 0.7 # 1.9

M P - 1 19 2 0.4

^ zk 117 8

7 y ^ 6 8 3 7.5

1 2 0 3 12 4 1 ^yh 4 O.GKyyh 3 7.5Kyyh

4-5



•M

CO

I
CM

&
o

^ #
I ifc

<S ^ 
I fZ

IK @ 
0 # 

& 
K 0
iK -S'.

^ # 
# t! 
^ <\ 

'to 1 
3E ^ 
0 b 
S # 

4^ 
K

r~\ /—\ 

rH\ CM

w w\_I \—I

«£>
1



m

TP
1

CO
tP

co o '\CD LO o CD 00 . 00 LO

TP
o 00 rH CO

CO
od CD CD CD CO 00 od

t> 00 LO

CO CO O O- 00

co
1 1 j 1 co i 1 tX od CD CO o.

t> LO co LO

u

TP

o o CD LO LO O" LO LO 00 CD

CO T—I LO LO rH LO od tX CD cd CD o

* " Tp co 00

00 o CO LO co CD CD CO CD TP

CO 00 00 rH CD CD CD o CO CD rH H

co 00 CD TP co t>

CO o t> LO CD O CD i>- 00

CO t> CD O 00 CD CD CD H CO CO o (X

o- LO CD co t-

cd o CO LO CO CD 00 Tp CD . CD o
co cd c- t< r-1 H Cxi CD cd cd 00 O- CD

r-H rH v-H CD LO co CD

PQ rH

o CO LO TP l> 00 LO
CO C-: H H CD O CD CD ei CD TP t-'

rH 00 CO TP TP

i> o TP LO 00 o CD 00 CD CD

*-i t> H CO CO o' CD CD O CO CD o

CO CO CD 00 CO CD CD

CD o t- LO o 00 CD CD LO Tp LO
Tp co CD LO H CO od od od CD LO CD xh Tp LO

CO CO r-H 00 00 CD LO c-

Q o cd LO 00 00 o t>- Tp CD
co TP CD LO H CD CD id t-H t>

<

CD LO CO CD CD

CD o CO LO CO t> LO CD CD 00 co

CO o CD CD rH rH &>■* od t> CD cd LO CD 00 CD
CD TP CO CO t>-

o LO LO o i> CD O t- CD 00

LO CD CD od cd O CD cd CO o CO CD

CO CO CO CD LO CO CD

iti 4
K

m 4
X \

> % 5; E
£ X X

g Oh st t
1^ Oh

% 1g e e * Q o

X K CO tp CO TP y 00 O O

j 1 # w Ig On # c# U

y <\

A
Oh #

X HU #
1

* X
V •ft-
n

«
n

AJ

C-
I

Th

~r
 P V —

• h 
B

 
1 0W

$
^ L { H

P-
1 

lW
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4.2.4

(1) # #

# ( ) OPH^g. 0^TK%4#( mSK^@# ) (DP

1 1.

-t ^ T A 7 V -XTam^l 5 4%&2i|n]#<DPH#^#(^2#PH6. 0 ,

^ 4 #P H 1 1. 5 ) T## L , B 7 'J h

#%%(# LT , ^ 2 #(0#^P 7. 0 K L^o C7V-XTa^77°^(D7'

^ 2: ^ - 7° 3 <D#gzk<D#Sf±MF- 5 0 2:

K^^A^C^TMP — 1 U^o

2 #^P L%o #^m^iJOA

^^w4>(D(C-3) a—L^h^Oyo y^d:±#<-CA'3-t5T& 

cpf:7)S Kzk#K ^ \ 6 2: ^zk#z):# ( , 

##mzk^#SN:m2#(Dm^pH^TU'6^ 2:KZ oT ######% 2: 6 

TKmmf 2:^oI#-C^cpy:o

^zK^e^W:# 2 #<D#^P H##wm&e%mrn]K & b , #K#A2: COD

K##K#fi"Cw6o

b. 4-(ga 7^x^o^7^vL^-T8TH-0 5 ^r-

^ 7 7^^ f i 7"T(D#K jt#

c . <X-^zK^a#^P HK J: 6#1 b %, #*#&(0#K Z #

L^o

m#D5 4%m<D##&-rm s # (

< M P — 1 %):#—K#s L^wT, 7 o y ^ c ^ b , #%# L %

ffc#fL%::2:#&cp7to

^ ^ % (DK^A^i 2: ^ 6 , U h 7 7'

^ (d:#^:^ ^if:o

X, 7 7 y 7=. ^ y ^ ^K^#2: f 6MF- 5 0
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( ) ?)#2:MP- 1 (

#6#: U j; 5 2: f %MF - 5 0 7'^#^ < , &

<%#&%#& L,y #6# U, C^i^MP- 1

#c>yMF- 5 0 L, ^(D#:Ki&cyMP-l

^ y-y y-y ^By.y]im& u;t= #%ro < ^y y-y^mo KMi

b ## y#^<^ofzo

—& Mi o y L i 5 2: A^K i ^y y — y ^ K a z b # u y % y ^ ru —

y-^^#mumKa#yf, M^#r#^^K^6iyy^xf

e#^—a^K uy^ ^ , y-ya*#K

Mi & & 2: ^ ^ —

f. @{b&mM3#7T^yv-hB%2ow#2:HP-i&iw#&m]y_;W;, y 

—yy^ y v — b B%: i ow#K&&6 u^o

73: M F — 5 0

y-y7K^^/>w#K@fb#^#^y^mfLam#y^ .o-#HP- i (o#

#c>yy —Bfb^y y Kg*^

u % HP -1 o#ma^^y ^ ^#of:o 

s uy ^ ^ 6, ##mo %

(3) i ^ Ab

250m ^ 6 1, 000m iyo##A 4 y^ —y%r^&#Ka#^KM#u^o

^-y^- y 2: % P 2: ^ 6yig# U,

^ ^ —XK#wy B 2: #y S %o
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d . M#?)#zkf±miE%:P H#^co t ^ Ta&eT *> b <

g#^@f 6^ ^^oT#T*)o^:o

f. -k^7h^#aK#A/^mzkT4, MP-l##TMf&&2:a#@T& 

b,#^mm(MF-5 o,m^K)u^o 

g . $&zk#W: 7 i y^o^y/f^^ — T8TH—0 5 #%##] L^^2:KZo"C, 

^ zkj}a%^0 ^ ^K j:b# L^ f& < $lj## 4) *)

W' L, 7 0 7^##^# < ^ o^#^KW:, F^KBMb^^L, ##(0

J%zK%(0#{b^^ ^ bjUK-fCKO^^^OT, fi 6o

#@a*#^^(0)KmTj%zk#2: j: Wo

i. mb#Jaf-fzK##^wZ:2:2:, -tfLKj:%/x-^<o^^a^#/>L^^

^y-c^zk^m^-^zk^o^zk^^T^

T^>6 ^#^?fl%o

^ 1 M/Hr o -.y- h %:# 4.2 - 1 g|K^ L

4.2 - 2 mK^f o

b . 7 ^ 1 ^ MF - 5 0 a
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4.3

###^#fP76#^Kd:, Z%(DZ$;5:fW#N;#(f6fL&o

(1) ms#( #mKz

6^Tlr,7t^, ^ 7 ^ ^ 7°^#^ 7 o

? f <DWc&A#"f^@% =zx^<^ h{kT%6o

(2) 7 o y^(Dj%zK#K0WTU:, hMg^^zK^^Z jP % , #i&jt###fL7t

(3) ,*7^7 e#m LT^a#, ^ 7 y ^<D#

^ XTff ^ TW&^, #A#^##IEL < # 6 7 n- / -f -o% «P ###

Mi L^o

(5) ^^SKW#]#, pH#2##, %##<D3#^&iP, #^K±mT^6(DT 

^#Ka, 7mopH##^m^T, M0#&7##KL,;%m#&Z/F#T&6o

(6) @E##, 60

(7) y^moo^cA

^ 7 y'7(D#zK$a, #*<D##:KZ 60 #KKA#o#^t±# <

^60

&fL3 zk^^#w#4'W:Aa^7'g<.,

7 h Kf-6 a: L^o
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