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N

XK > 2 70 By F R ME R/ EBEREEEAEEIE R
P EM R EHBZLERERYEZTLAZEZ S 1.4 (d)ta £
2% 0001 L BE »H ABZE S 204 °C (400 °F) = m®

N

TR AEY o BERLMGLBARSM AL AES 0.15 1Lt
HIE s ()b YR TFAEHRTFHRBBEFTKLAZE S 1.75
RE % 1.8 (HED 0.001 LM B MEd I B LM &
SR ED 0SS %It HWR/IBEAFLES-30°CERE
MR B (ELARDWM 0.09-0.13 L89B F A& ; (h)F
RIS R FoE > TAHEMHE S HB LA R RIER M EWS
TAHREZ 015 g MH)E s (DFBRERAEW > & 44 85
HOeoEarEh PR AP abpaEdiRie
AT BEHLEECHEIEZKKELCHEEWLAZEZ 2 1.4 (&
EHE 32088 Aas mH2(C,) 03 (Cy) 9B
Fo b2 I I > B AT A4 C,f0 Co M EHMmAEHB C,H C; 4tk
K EEWLAZS 03 B 2(C,)) 9 EmbdlriE » &
vOC,HmEH C,ariEnEFLAZES 0.2 R/%# % 3
(Cy) oy foad i) Hb C,miEH C,anrEwE S
(kB2 % 035 (K)EAZEZD 0005 29T =48 (HA
A 155 °Cob £ 152 30 B ey API € 5 (mE £ & &
@ E S 0.00000 %4 Ni/V/Fe; (n)h BB »4# 4
2% 204 Coy ey lr @4 8R4 0.7-098 L BR
(O)#h BB 2% A E % 204 °C )8 48 > R B L BB HE

37



200535229

> B E % 204 °C 8% 44 0.001-0.5 ey & (p)e
SIS BB o Hh A E S 204 °C IR > BFMH KA
B HEHEASHFED 0001 Loy RBEL S (QEa L HEREZH
BB mAHE S 204 CC9EH BSHIERAED 0.4
MABEEH S FRAEEZE T A/ (B RLE 20 °C
M 204 °C 2 M ABEDS>H N ay)THEM 0.001-0.5 L &9 M
I o

AR EABRETR T ABRATRBARBEAEAZ S
EFREBRMY —REBFEL N —REBAY  EAAEE
H—RLIBHLEBIBEHEY —F > AP (QFKRLE
PE L —F B KRB RAERESY D R/R(D)ZAAR P

— - S AL BELE - BELBRILYLR/RBHR
4 47 & ( bartonite )

- S BREHT RBAZUAHRTEBRITHANSH
MTHRBAEAREABCERTHOBEBRESH - BT 2
RB Y —EARETAOEHMTEREARLAEBE 6 ¥ £ —
WA B

A - S BREHNT O RBAEADGLEHAXAMRAZ

i

kAo kot P AE — F K AF
A —FEBEH T TEAXAMAANF XL AER
Bl P 3 A RS e 4
[ % % K]

& PR e R

b B e R KRB A L ERE N o AR
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Aay & #4h8&wTF oo
‘A B HE RSP EEABEBELXE | BB - —
R L HEBBAHREE | x4t BEH—REELLSYRER

‘L RG-St RELBEBEKE 2 HZLRE
HELBBAMEAE 2 ML B RS ARLEDRE

|
s
AN

ga
a))

&
S

“AMU" %4 R FE 2 &4 -

“ASTM”7 44 35 £ B 42 # K 5 fv # # ( American Standard
Testing and Materials ) -

“C;, BREE GBIEABZHN AR EFTYE - C, B FEAE
{4 4o A ASTM % D2007 Fr 8l & # -

B H -~ BRbAH ~88d - B - fdf VGO &
BF 8B ptHo B FoE »4htol ASTM 3% D5291 A7 3
o

“API tb & 744 45 15.5 °C #5 89 APItb & - API tb & 44 %o
L ASTM % D6822 fr Bl & # -

“BETHAE—HAEAEARMAEBR/IREHEBF YR
B R L

REZSRR S FRARBENR/ZRZTDE NS H KK
B 5 % 1% 4o 24 ASTM % D5307 fr Bl & & © )& & & ° Bl 4o 4¢
B s BRI M BREE AT HEILAY 0 A A
P4 B et 4 ASTM % D6730 Ar Bl € % - % %t & % £
e shfo VGO ¥ 89 4 F 1440 X IP & 368/90 rfidl & % » ¥ %

39



200535229

b &4 b ¥ 894 B 14 L ASTM % D5186 Fr A & # o
“#5 B ¥ 45 -B % ( Bronsted-Lowry) B "t4 35 B A #H %
FTRHTA - FABZIEISG T AR
“HBHEH-BRRGRERPDPEIRE S S TFARZ
BT FAE A B3I HH-BHpAF LT AR
(OH ) ~ 7% (H,0) ~#®8# (RCO, ) ~ ®#F (Br -
ClI"~F ~1") ~#ms &k (HSO, ) BRH#K (SO, ) -
“B B I o T P R T A AR
“BERVGIEASAEFTEENH/T R AL Z B

P
=
e
m~
&

B - BREGEGUOUEEFHAMBALE - B R EE XK
TMmABRLTENERLEEE

“CEHRE —ARASALEET (Bl RBEN T2 ED
B hEY) THEE HEAITREATLEEVWNEES
ZHEEBHL - “Wippm™h E R ETEEEATHEBELZ

B e

“Se b Mk 354 0.101 MPa T # B s B o % £ 260 °C &
343°C (1500-650 °F) Z M &9 )@ 4 - b4 1w X ASTM
% D2887 Fr Bl & & o

“#8 R VMR 45 48 0.101 MPa T B A6 e B o M £ 204 °C
#1 343°C (400-650 °F) 2 Pl 6445 48 - 48 ik 4 & 1% %o 2
ASTM % D2887 Fr Bl & & - #8 B R T & 20 o fo 22 0 o

“DSC”4& 48 £ '~ #F 6 & 2 /% -

“KREBE PR CBRBEBHIEERETFTERLELBERE RN
B o Mk B 254k 4o 24 ASTM D2386 £7 Bl & & o
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“GC/MS" 4445 L E x4 8 A E #H & -

“FE R VAR IE ko X R A A& Journal of American Chemical
Society, 1963, 85, p. 3533 ¥ A7 3R BA &9 2 B F o

“H/IC” % 8 B T+ & H R Fsm ey € Etb o HC 15 4
ASTM 7% D529l Ha £ a o kR EFB FLAARFTZ
@ Pr R R

“RBRFUHEARHSTFTERBITAALSH A RR/R
B %R T4 Ef 4wk ASTM & E385 # & -~ D5762 # &
B D4294 # B fr Bl & & o

“EARTHBARR/IR—BAERBERPPEREFALAT K
EmRME QLR BBERF-—REHEILEHHILEDSR/IRI
SME e ARTELFBERIED BEHE (Hl C,E CilEH
o ¥l Lk AR TR -~ Rk - 8d) c KRXRE RS
o HEFHGAARFILARBLERBER T — R F HELS
hz 8 W FE -

“EB MR BAIE —Rh e B THEBRETAE KRNI
& e

“IP” 4% 345 & ;4 5 € ( the Institute of Petroleum ) - 3
JE 09 % B M ke R & (the Energy Institute of London,
United Kingdom) -

“R A SIS R dE Ak o R B -

“Yk b V4R ¥ £ 0.101 MPa T # M s B o #h £ 204 °C &2
260°C (400-500 °F) = Ml &y 1 o Wi A E A4k ASTM

= D2887 A7 Bl & & o
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“% 5+ (Lewis) B "H A AL X R B R BB
B —RNEMBMEFIRANLS D B E -

‘B HETRTGHEBEAR -—RNSFMBETFLT A -HEILE
Mz e h bbb mARIRHE -

“E IS G s R A 1 E 6B E N MIEHE -

“RBRAMGIEOLS RS RAERLERBERER HC2S
°C» 0.101 Mpa:> # x B 2A& “STP”) T AR ZILAHH
MRt RIBBELEL—RNEFEHELE STP TARBZ LW HE —
X 5# 4 STP TARBZItbhabhany -

“M E e (“MCR”) 48 £ ih B A 3 o B2 H
Bt s 4B - MCR 4 & 444 54 ASTM sk D4530 7

K& e
“#2 b "fh 45 & 0.101 MPa T M s B o 4 £ 38 °C &2
204 °C(100-400°F) 2z M &9 B e o & b 4 & 14 4w 2L ASTM

% D2887 pr Rl & F o
“Ni/V/Fe 44 45 4% ~ 8 ~ iR H @2 & -
“Ni/V/Fe 4 & "4 3 Ni/V/Fe £ — A E ¥+ &) 4 & -
Ni/V/Fe 4 & 14 40 24 ASTM 7% D5863 py ] & # -
“Nm’’/m* i HF 1 FERGEHHGZEIF K AE -
“EBMHGIER ST RA/RAD G -B Y
AR ARG AEARERENE H(25°C>0.101 Mpa >
%X B “STP?) TAHAARGAIA/RAS R LM -
“ERIETVGIEE (HA4) BERIEH -
“EF R B AIE - R BB RN ARE SRR
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ERBHEHMBERT - et EFRMAH R ASTM %
D6730 Fr Bl & # -
“RIE A B AT - Rt et o IR
LHFEERRD CIEXRKX X% o FR - X2RE
BREAGE DR B& KR ERALEH S & (IUPAC)
#2003 &£ 11 AR 2 ey 88 & o
“P X b M hBE LS = RE S MBS ERGILS
Moo % XIS HOHB TFEERLRRDH XK
X HEHD R = K HES -
“Fp A4 A 0.101 Mpa T B E »# £ 538 °C
(1000 °F) A E &9 &k % * 40 2L ASTM % DS5307 p7 Bl & # o
“FRBGE Y ER HEAUDERMHEAEMEY
ME - FREEBBBL NG FELEENER/RE A AR
BT RTFRENAME -
“SCFB # #5 &M A M EHOBZEILFTRAH -
i ( Superbase) "4 45 T £ R JE 4% M T £ 4& b )& o
HmIEZ YR ERFE FHOHE -
“TAN” 44 48 X & % (“g”) 4% %w#) KOH £ %L # (“mg”)
AR E) 4B B o TAN 4440 24 ASTM 7 D664 g7 Bl & & -

v
e
By

)

T

'3

“TAP 1% 48 & 4 o 85 & #7 ©

“TMS” 44 {5 B % & B st 4 -

“VGO 14 45 4 0.101 MPa F # B 35 Bl % #h £ 343 °C 2
538 °C(650-1000°F) = M #h & % = VGO 4 & 44 4v ;A ASTM
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% D2887 pr Bl & H o
EAFPHFEHETXT > B8ABORE > o X H AR
B R M E A EFHRAEERBR T R EREZ
AT EMRBZ BRI FARNBRZMHE - ERABAY LT 7
FRAARLBEIZAERNAARAEARBR Y AR ELA RS

e

B TAEARAEARYERER/IREBLIFI REExH
o BRHBBETAEBE - FERR/XRE - -BRbTasmH
Bk c BEAALEATOAHEELIRN  BRBFTREREA
K -BREFxasUAWRBEYRH - BHEELI

YE R T 2 Wi R/ RS TR HE ML AT o

R RBBETHNRETARERETHRAB R/ H
MNHBLEBABEZHABEB A S Ems (Hlioi2id -~ 4
H& >~ VGO R/ MFEH ) - A BaFERmPH ¥ EBXK
BERIZNEZEAMBE  RABR/IIKRSBHORBETR G T
LamB AL 40ty y  EEABARBED 0.5 &

S
G

Ry BER BB FAFELRM - KTE (topped) B4 -~
A I I B TBERBRKEEZIASLS - “IKTE I — 4
@B E B IFE S E A 0.101 MPa T 24k 35 °C A TF

~

MRS CEMBEHRE - B AMT > WBARBAE LK
c2

BRBSAES 01% 2% 0055KRE%5 002%4FH

TR
FUEBEARBEATEREZRBFEHERT A ()

WEH - FEIME) ERNHBHREIEHMLE - L€
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RbAAEE - REHERECMNEFT IR T EETNRE - 5 &
BN EH T BER/RRERETRELREELY > Bt
TP YRR R K CHEBEE  KFEFBAETAENE MK

WA AR S EHRR/REEIDAFEZLRE SN T

kY]

o

SBRBRHOMHEETaEERARMN a)E2 b 054 TAN
b)E > 0.2 Pas 9% E 5 c)E % 1989 API L & ; )& % R
W Z 4 0.00005 % & £ 4 0.0001 % Ni/V/Fe & 4 Ni/V/Fe
S E B ALRBEYL 0005 LR TFTHERRTALE L
BB BEDOO ALK EANRELE QB RLRBED 0.04
ABREFEHRBEESE S NBELRSBED 0.02 5 MCR &
MCR 4% & DEEEs A RAEBETHF $8&ER
MG BEASBRBEBTELEDY 02 95 E -~ 22 03 2
MEE-ZD 05 AWK AEREY 09 &k E - £ X &
ERES T FBEHBGBEASLIE&RBESHE 0.2-0.99 7
0.3-0.9 3z 0.4-0.7 ey E - AR L AEBRETH T 4K
B TEAELELB®REHBED 0001 % ~ F 7 0.005 % »
Z0 001 LKEL 0.02 L4 E -

B RBTOLEF B HABZIEEYREY - %
BREHGEALSBRREBTEAS 20 0001 3~ 22 0.005
% XED 0.01 £ 0.101 MPa T B E % £ 200 °C
#0300 °C 2 M#)EH s £ 0.001 £ - £/ 0.005 % & %
4 0.01 x4 0.101 MPa T #% f6 8L B o # £ 300 °C £2 400 °C

Z ey EHE ARED 0.001 1~ 27 0.005 % K ZE 0.01
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# 4 0.101 MPa F # B %6 B o # &£ 400 °C g2 700 °C 2
MIE BRI F A S

S BABETHT O RIBESFEORT»ZIIIN > 5 &
BRowbhBEALSBRBEBTFTESLS 2D 0001 2~ 22 0.005
% % ZEH 001 4 0.101 MPa THEHLBE »#H A ZE % 200
CWhiE$ - A MT WP BB BEBELLSBRRBEAZE
2 0.l 9T EBELE -
LB E P FRBRBEGBEBEALERBTES
HE0IRNXBEOOIY R HBEEB L HAED 300°CHy &
L BRRBREBEASERETTE
BB s AEE D 650 °Cog)ieda - &£ X
B BEB T S REBLBEAIFEEBT LS HE 0.9
R miE 099 B E M AL 300°C £ 1000 °C x f#y

2\&;1..
Rt
Set
1=
S
RE
*mﬁ
_E_

THAAAIXFARAEFTEFREN LSRR B FELFEER
MHFETHNERENZBEARES RS | T KEMHF
( Canadian Alberta) *» £ R % & B # #H/7 ( Venezuelan
Orinoco ) ° % & Ao W Fo BT B B 4w b 3% ( U.S. southern
Californian and north slope Alaska) - % & 3 F 48 # %
( Mexico Bay of Campeche ) * [l R 2 & & 4 &
( Argentinean San Jorge basin) @ B & ¥ % A Bk Ak H 2
s#,( Brazilian Santos and Campos basins )> ¥ B # & # ( China
Bohai Gulf) » ¥ B % 42 35 4 ( China Karamay) - 4 3& %
A #% & #r ( Iraq Zagros ) - 5 & % ZE % ( Kazakhstan
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Caspian) » & R #] & #£ % ( Nigeria Offshore) - 3 B Jt &
( United Kingdom North Sea )’ & £ /v #f 4v @ dt( Madagascar
northwest) » Ff 2 ( Oman) R i 8 & B % ( Netherlands
Schoonebek )

S BB RETHELRRBOMRE BRI AR
THEHRR/RREAAMERX  MEBRENRBR/IZS &R
TG CRBER-ZRBEN T R AMEEHATE -
BRAAXARAG I X dRBERREAMFTHG R G E
MHESERR/ABER - ZRBEMOEETLZR G EN
P i @M P& (West Texas Intermediate ) & b 89 ¥ &
HE R RN ERALASHE (Brent ) R &) H &
Y BLEAHEABAZIRSEHEFRAFAMBLENE
BEME c  THERBEMNTRABRY XAFARARERTHR
AR RAE - ARETEERHA - MEBR/XTE
ABmK R B EMSRTERE

AUERARBEAZTAEAER B ERG T E - Lo > i
RARSAEFEEARREES - Hd -~ 2B AR/R VGO
zZ AHMMARES  vMBTEEAELBERN Y ER
T

BiENTRAURN -~ RERERGFLETLAEEE R/
RE_RPESLFEEHEE A T HAE -

f—% BEEH T RRGEHALE  ARHTHFA
AT AFBEEL —Hoeh BhEN S e KB AENAREBR
200-500 °C &% 300-400°C 9y B E T RE » M & & AR E

(=5

I
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HFED - n @46 okt B

@

BIE R e A EHAE AT
FEBEzaBEEAEIKR
TEAMABAFT LS AZEHREAELN AN AR
REIXEREGYD -2 A S i STP TARBRRSY M
BRm A4 mBE - £ L BEREHF &4 42 STP TR
T ARGIEHE A LEAEBREHAFT O REAEABR/IZARBE
mMAT L >EE (el ERR/ER) - £ X & B8
BlF > BB TAEEBBEBE TR AAELNRBER/&R A

&

o

AR

Pe

ZHERFTLOE "BREE RKREZSH—Ho - RE

3}“

RSB RS ERESR o T A AR hEREARAE
R e )

»ﬂ

ATHEOWRBEZSN TR EHEARESR B B X
( s 0 E

ARESR > EERHFERE: CSTR) "B H R I
RESR  URERR/IKZREMHBEZ - CSTR &6 F iz B
AREZEFHBRRES -
ERMEHRYTLORERE B - -RBEHRRRE -T2
EHMRE -HFEHRE - GRREXRECMGES - TEHNE
BMHEMAUAELEBE AR IREONRGEY -
HEAE B E&ETA 200-800 °C ~ 300-700 °C 2 400-600

el
o

q,

kY]

Co A HETHRRLZAEAR (Al BA - FRKXTKE) B EE
B ERES PO OARHERENSSBEHREA 1-16,100

Nm?/m?~ 2-8000 Nm?/m?~ 3-4000 Nm?/m> & 5-300 Nm?/m? o
BB TAAE 0.1-20 Mpa~ 1-16 Mpa~ 2-10 Mpa % 4-8 MPa
Z RO BRNDGEERET £ S2HEP A ARG EET
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FooAAHERBERNWLHAZ AT AT RHEMN 0.01-3
o~ 0.03-2.5 2% 0.1-1 2 fF AAMKEBEN - RibikH
MR RTREUAEZFE PRSI EN B EF LERAE L
REMNED 10% 22 50%xZE2D 90% - Al mz > #&
e PTHRGBENBEAZHELME B 40% ~ 60% & 80
% o EA-—LBEREHB T BB TAEABIIABRLA - AL~ F
B LR AR TR -AK - THREMzas8F R
T %R e

B 1 RARLRZEEDAAZAZIEE 24 100 9 &
TEE - - RAMEMHEMRBENMSER 101 L& &
E% 104 EAEHE 102 F - ARBEBE PHAEEERKE
TAHAEMEME THE 100 RbiEMMA 1-100 % ~2-80 % ~ 3-70
LR 460 o EREABEB T THBBE S B R
ERHTFTUABERREBERGOHE - £ - BBETH T R
BRALHEE 104 EABEHEHE 102 sh K3 - £ X b A2
BB Y TAEABRBEHNEZZRABE 102 X 3T B /R 4 M #
BB ER KRB ED 100 °C HE D 300 °C 9B E - #
AT TH R &N AL 100-500 °C & 200-400 °C

BE ARG BE -

AE-—SBEREHTY  GABELEAERSENLSH A%
BEPEEE 102 F - TH R BEHN/BEREDEEANE
BE 102 2 ATk E 24 100 °C 2D 300 °C &9 :8 & -
# A dE T AR ki ok Ao B B &£ 200-500 °C & 300-400 °C
HERNSGHBREE A LAERTHT RBEN/BERSYD



200535229

B  EXEABRBEHY TAHRBENEIANZESE
Z B R b A e TAN FB4K o fl 4 > £ 100-400 °C
200-300 °C e B M ey B E T w2 R &EHM/AHRLRSHH
TAERGEMN FHABRERTORES B E - B LHRLE B
YT R T MR N PR R B MRS A RR B N
g5 TAN o

- BBRE ST G RHENRE NS B E A
2 102 ¥ - AHBE 102 FRAASTERHHBRAR S &
M/IBERESC o EAEXTLERETHNF  THREZEEE 102
BRED RN EE MAE-—LERETH T KK EHE
B AALALEAANA  AFLBEREHAFT TEREREZFH
Rl M SEBEImBBEEE 102 ¢ -

- BERBEHF GKEEBERR/NBRGENESE
HEBEYORALEUAILRENEEEF - LI ARTE DB F
B M BABE/ KRS YARBER/ R o FHERASYEH
Mg e A - L EBREH T GERBEZBESIWEILRF
ZIHARTHRFBLLEDY 2K ~-E2V 4 RHED TR -8
meE » ARTHFHAL 30X 10 X5 XK 3 X RaE

\e§

-

E oM OB & e R RPN F R #% 8, ( Tenax 2010 ;
MeadWestvaco Specialty Product Group ; Charleston, South
Carolina, U.S.A.) - C,, = # h # B8 ( DIACID 1550 ;
MeadWestvaco Specialty Product Group ) = & ik #x Bk &
( Hostapur SAS 30 ; Clarient Corporation, Charlotte, North

Carolina, U.S.A.) - Tergital NP-40 R & 7& 4 # ( Union
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Carbide ; Danbury, Connecticut, U.S.A.) RALRE W - &

m dE e R RKA  —1F & A B (Aldrich Chemical Co.

-

Milwaukee, Wisconsin, U.S.A. ) & /=% ¥ ¢ 8 B (J.
Baker ; Phillipsburg, New Jersey, U.S.A.) -

BB EE 106 TRHEEE 108 #EF 104 £ — 2 A
REBGF EREEL I06TAZEANR/ABEHESEE 102 -
EHEE 106 TS RELEHM 110 REEHMK 110 7T
EHEV—HowhHrEE 108 BREFE 104 B/ #E
BE 102 ¥ - A— L AREH P THAREAENEF
108 P UBEHED o HAAREBEREZEEE 102
o AR L ARETHT O OMEEFE 106 THARBBERE R
AREEHME 110 /# 1IOTRAREHEHBEAE 102 &R
T WA THEBMETLFAEIRBENRE - £ - L HER
Bl ARBE 102 PT4HFFTA L EZFRAREBY
R BAEE 102 PRHEHBETEAZERIERN - &
BaAo 112 TAREARAEA/RBNS AT ARG ENEAN
BEBE 102 B FmB B RBENT - £ LBERBRTH T
AAAND 114 TRARBEAA MW BEEAE 102 ¢ - £ K 8
EBEH P A KEALEERAAD 114 ZEABBE 102

N

sy

PRS- ot nEMAERER
HEMBE 102 A4 - AZEEREH T REAEADARE
AR/ ADERBIOEENAAMEEERE 102 RIS E
Ao BuAAEEEYL 108 EHENEHE 116 F - TR
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#ZEHEE 102 FRARHRDENHLAEAR/ZBEEHE ¥R
N1 REHKEEAE 102 R MALSEARR/ZKRME - £
— L B EH P RBEEE 102 BXMmELANARELE L
RafHasz 05y ~2008x - ~22009xxxz2)
097 ey R Ed - £ XL BEREHF T RFAEE 102 1R
NrmEAGARAGELRBENES 0.8-0.99 % &k 0.9-0.98
R R E W

B EBER/ZEBRBTEAEAEZEAEE 102 v A ZER
Fea A% - B RAR/RAEBNYEETEE KRB R B EN
B3 B e

EoEEL 16 F AR RESEEAWMBE AR LT
TEHUAM R RS EM AR RBEVENs#EET 16
Rz aFE 118 EANRBAEAMBURS 119 F - FHFR B
EMTRLSERR/ZKRE - BRHEHBEKRSE 119 T a2
—XFHKER - —REFATHFEL —RFBERET B R
T ms o £ BEBEAT GBS ESRE (B
s — A - — Rt -~ Hi & ) E BB A
T (Bl AERANBBELRADLEHE) R/RE
HEE 120 BRINBLEBE 102- A X LABEH T > T
AEEMEFEF X (HlBE  BRoREBETE) RSB
RERBEM T ATHERR/RRRE -

2 HEAAU RS EBERERENUNE R R
P AMMBEBASR 122 AL AN TAHRE AR A AR
XEEHRE  RoaHTELGEE 104 EAEAEAE 102

iy

P

4o

o

$a I

-}E‘é

i
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Foo L - BB EHP RBEMGEKRE RBERHER
Boe BE 104 TEAHABEAD 112 - L BEREHF
ABAD 2 TEHEANEBHE 102- £ FLAREH T
RAAND 114 TRARBEAAF I MBI BAEAEBE 102 F o T4
B aBuaergE 102 PREBUERRT2EAY - £
— W BEEEHFRE 106 RHED oI RDEDAE
BEHBE 102 O R EADR/IZREBR/ZAARARER K
EHY RO BEHESBE 102 &b E % 108 A8
124 £ — s BB EHF > TREAREL (o ERN
E% 106 ¥) U EEFED o0 REMTH L BRL
BREZHBR 202 E—F T A-EXZLAERETH T

e

=
Yo

EBREE 106 THRARBBERET SR - 2 LAEBEH T &
T 108 TEHARAMUKRTLEEYBR EBRANBIE R -
ENEBEE 124 ¥ 2L N0 RBEDTHREEAE
MBR/IREBHETEER AR EDELSEBSERTH
oo AAZEBR s BEN (Sl - BIE
BB o) BEBRRTEED oL R - R RR B
OB - AW BER/ERSGASLS - £ — L A8
P~ RBHRTEED S BER - £ - L AR
BlP s THED IR LEDR/REBBERESRE
104> R/ A — L ERTHT  hEeaid 126 BREEHR
BE 102 BHl RN BRGI L TERBERASH > A
%EANEBE 102 Ut — S w1 H REEAHTELE S
% 128 MBS RE 124 A X G BB EH P 5 T BB HE

RE

L

1

=
M
=

N

l““

‘Fm
=
e

>ﬂ“¢}

“‘E
sl

B
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E-—EABRBREHY  REEMDR/IZBEBEHT L E
Yy B AT RITELEEMR/IEREEEN T AR
THRARER/BRBERN > Bllog s~ B BERER
P Al £ AEBREAT GEAFENARESR
T (Bl X BERAPRKHEL - R H
REMyas) RIZBERERBE -

BEBG Y  EL oo RbiEHG S

AR BEHEANZEEE X AT &I - 3 R, BEE S B A
G b BERESTER BB A % 130T HEB A 4% 100
B/ BEE&% 122 (FRE 1 & 2 F) «- Rodihed
4 104 EApBE 132 £ 08 E 132 F > AR E
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T EHARERERBEBRO TR E R - K9 HF T AR
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AT o T &£ 10-50 /N BF K 20-40 D EFHA RIS A w Bl B E SR
At L BBERAMT NBERBOLLEAFTAOAELBHEER
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WRHTHRT  RBEBOR > AREHESFHDERGE
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VERZRRFTHYERTATEHABREAEEL S
ikE MR B ey (Bl 100 °C) HBEHE /T FRA/
KRB — RGBS MRS T c HBEET LFEMRM
THBAAARFT KB ERER  BBERHT LS HRBEER N
% B E L 100°C~ £ 4 150°C~ % 200°C & £ » 300°C

A

B E c BEMRBERE A AL 100-500 °C ~ 150-400 °C &
200-300 °C =z Muy BB H - £ LBERETHT B
FBEH X VGO R/R=_—F X - miiteHheaFE R RN AL
B R/XHEEHE  HMARA/ZBCLESHHE RNE 1-2 HWER
BREBFE 12 BB ETHRALAE AHEEBT
# 1-100 ¥ HF 9% -~ 2-80 ¥ F 9% ~ 5-50 ¥ H 9% ~ 10-30 £ F
% - ABERRFTHYBEBRAINFBER/ L ERREESH T
Z 4% T 45 PR 45 R A 4 ik 3 s Ao 2 3] 200-500 °C~250-450 °C
% 300-400 °C W H XL BE 4 HFAEZIRLBAETED I
SEHECED 2 NEHREDY 10 K- BYRET  REBE
fh 4 FF 15 NEF ~ 10 B ~ 5 N BR R LS N B o £ Ao BB A
SHHMIALREBREZR  THHER/MBRSHANE L
0-100 °C ~ 30-90 °C & 50-80 °C s B &9 8 & - M B # %
A B ABE o AR ERNT AR AARNTF S
SRR ENE R RERARED -y K H B EE(H
o R B R TR ) itk mBEHR TMS ¥ - T 1% A AZ
B4 4% % TMS A8 4 1t -

-G BEREH P O BERLEAEEY  BHRKBEBEN
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EEEAOERLSBREBEE - HmALBEAALY H4L B AL
s e B MBIy - b BEEBE - R E
TEE R THE KRB ARBE - BhEL R BB
Bt & B ARAY -t B ALY HhELB BT

i £ & B iy c L 4 BB 4B IS R

2B TFHRE i BAFBRBERAERESY -

AHMBEEFORERIARNTINELG R Y
NaOH/RbOH/CsOH; KOH/RbOH/CsOH; NaOH/KOH/RbOH ;
NaOH/KOH/CsOH ; K,CO,;/Rb,C0O,/Cs,CO; ;
Na,0/K,0/K,CO, ; NaHCO,/KHCO,;/Rb,CO; ;
LiHCO,/KHCO,/Rb,CO; ; 22 K,CO,;/Rb,CO,/Cs,CO, & 4 ¥
R 4 &9 KOH/RbOH/CsOH ; K,C0,/CaCO, ; K,CO,/MgCO; ;
Cs,C0O,/CaCO0O;; Cs,C0O,4/Ca0; Na,CO,/Ca(OH),; KH/CsCO,
KOCHO/CaO ; CsOCHO/CaCO, ; CsOCHO/Ca(OCHO), ;
NaNH,/K,CO;/Rb,0 ; K,CO,;/CaCO,/Rb,CO; ;
K,C0,;/CaC0O,/Cs,CO,; K,CO,/MgCO,/Rb,CO; ;
K,C0O,;/MgC0O,/Cs,CO;; % #2 K,CO,/Rb,CO,/Cs,CO,; & &
2 4A# Ca(OH), -

AL AEBRETH Y ERBEEAGEALARAKEBE NS
A £ % 0.00001 ¢, ~ 2% 0001 % R ZE % 0.01 x #5942 > it
o EEHE A - LBERETHNT EMBENGLER
& HmBME S AR 0 i 6.01 3 ~ 0.0000001-0.001
% % 0.00001-0.0001 , eh 42 > sbth U2 E T3+ B o

EFLARTH Y ERBBEHLT-—RFZHELLTR
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10~02 %2 6% 03Z 49EBAN- -l EHRBEBEETE
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BAobp B AP mHF R FLEILOILIE 4HKERN-
LB E AP BRBEEBE TS ELS B LKE
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SAM o HEMBEEETR T BEE KA RYDEBRNEE
(Bl k RBEAEKEH) FPUABRER A RYD/F R RS
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MAR/RAREHEBRBENZATFTFTREZEAKEE N AR
EHR/RABRZE BB O RE A o &R E SRS
BRER/REFM BB B EL TR ED)E R R
PAEAER/RNEROEALAR/RRE RSB EY FHRE BED
B AR E Y BRHBEBENER (HFy
a4 BAMXR/RABEM) THEM DSC % ~ %7€ %
B EE CTAP 5 - BAR x-S 8L 4R eMeasF

R TAP R B T A HEH RO F XTHMAAEARNRTHNERE
Fl £ 35 P 584 Ebner £ A2 4,626,412 ; %8 % Gleaves %
A Z 5,039,489 ; K %8 ¥ Ebner ¥ A X 5,264,183 - TAP %
% 7] 44 B8 Mithra Technologies ( Foley, Missouri, U.S.A.) -
TAP 4 # T &£ 25-850 °C ~ 50-500 °C = 60-400 °C &y 2 &
FE AN XA 10-50 °C & 20-40 °C % B /M &9 o B ik 2 R 4
Ix 1072 1 x 10° R FHEB N EZXTFET - BETHRF
HRIREZER B o v RAKBE BN R B
FEHAAA BB ARSL DEBKBEEESLEYAR
] + 24— Adbm > —fbm > &> KRKE RS H - 4 B
NAaeMBEEYARBERIBE (SEH M) 9B K H# R
HBRAGABBEBESFTEFNERE -

B B RE AP 0 &A% EE AR ML R OB ey 2oL T
A —H BB ERMBE > ki A TAP A B & F o %38 B &
B o B A “TAP B E” - A TAP PR R 2 2 8 K & B

élJ ri&e '&L\:‘ }‘;{ f;% ,éj “1?7: ,J\ TAP /“‘vﬁrJL fi »

75



200535229

hBAomBREHNBEEIAKAESEEASST L AR
sy 2 & 4 100-600 °C ~ 200-500 °C s 300-400 °C & TAP
FHEN oA mzT > TAP & E & & 300-500 °C & % B
oo AL AEBEHT BEEBBEEEORE LD T
BROHABSENL > ERXEFRN TAPEET -

AL ARERMITHBITBOARNTALBER T
WFREFHIERZE ABDEAFHRBEHRY  BETRTE
TR s BB S FCARBERAEASKRGZE R
WX EERRS LA RS HBRE) o BT
o A8 #%‘1“’%ﬁ%ﬁ?F&a%Eﬁﬁ»%%%%‘?é@%&—?ﬁy’t&&
BB A GD BN AEBRAOBETHLS  HKREFERE
HEAXBET > FR/IZAERBETEEZR > N E LB
A EZBET MHEFSBEMBERABETRA/AAEN
EREANAKBEFAFASBEABEROET R/R AR
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By e B ik B R AR E R AE > T4 S50 °CE 500 °C & B
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3lh o m S MEFHMRIANMENTRE F R G HREE
U ERI/IKRGZEBE TR EHGHRTFTRAY (BRXHHRED
Wty DSCHHK FTEMH) - A4 EAF EETFREZIHET
MR AMMERAADLEBRRETFTFENEETEREBNE B
G BE OO BMEEEETFLRYD M  BEHR
R RMBEHAARRLELSERBETFIEMRASUHELT
B BEPZERBENAEARRLELSE T FELEX
2 BB FHELEBEFLETOEE Mo RBFHEME
BMABRAR/IRER - WHABRAR/REREAL WK N E WA
BHEMBREAENEE -

AR EABEHA T EBBEEHTELES-_REZHESR
Moo T eMB L EK ) DSCEE - &4 B E K
WE DSCBETAGHEBBE T EHLRAEE) — &
W E ) DSCBERT - Bl AR EHRBEHA TR

b9 o mp Bk 4B o R B 47 FoaR BE 4B B B B A 500 °C & DSC
‘@ & o K,CO,/Rb,C0O,/Cs,CO, ¥ & HA H £ 290-300 °C &
B ey DSC B E -

- BB EH P TAP BETASE KRB P2 ) — &
¥y DSC B E i A4 B AH e DSCIE E X R - B4 KR
& kB AE W &y TAP B E T A 350-500 °C ®9y B A - 48
& M B AB 4L ey DSC & E T £ 200-300 °C v B > M 18

B B Ee) DSC B E T A ZE & 500°C 2% 1000 °C-
k¥ % 5 F o BAF L 150-500 °C ~ 200-450 °C

% 300-400 °C = M & TAP R/ DSC 2 K H F & f& & &
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BETH®# A - M s BB E  TARBLS T2 R/K
S EmEmY (Bl RmER) B rBEDOHER -

foE s BB E P A& 200-600 °C, 300-500 °C
350-450 °C BESHS B A B EHBAEHRE S48 8K
TREHBRMPEIN EHRBEAE T EHE - BHBE SN
Mo EEMRAFRDAZEHERE PR TEHF TR
BT o — L EMBEEYRTEL S A g b B E A
b A BB FE R TEEREE LSRR
&

G MBOBTEERTEAKRBAE R AL V=IR"
2 V RER CIRAETHR WMRAEM - 2R TFITH
Mo THEABEBEENES BRI BEEZTANAS
MEEBEPTZLBER (ol RéR) 9 EEEF -
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K 158 B HA R 156 EN A E E I UE 3 M Ao BB
rEMBE A BMEERE TR 160 89 F B K 0N £
B % 162 FRiFE A BB RBHK 162 Fv 164 3 £ & &k 166
BB E - KA 166 ThH (2FRD) EARAREHETH
( Wheatstone bridge) - # &% 158 #5254 49 (27
BH) EaEBE LI Koo TREZKRD MAEKRK 166
Fir #8285 B 89 E R JE % 3% Ao o |

- S BBEE T EFKRBET > £ KB KK A
BN A s R BB TAARARWOBETEETH - BT
TEMYEETATEAEA S LIBEEAMMARCT
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%/ TAP BR/% DSC B E &Mt A — L ABEH T &
B RN RERIABEABEE L T RBEZAR B
R i AL EBRETH P E&kD TAP BET
R RFEREEAEBEAERBERTAMAMERE (Hlb
B L B MM OELE 05 F ~0.0000001-0.2 5k 0.0001-
0.1 LW B BEBY) AR EZNRBEN (#lo&F R
SR K 0 % E 0.05 % ~0.000001-0.01 % 2% 0.00001-0.001
K8 BB A )

- L BEBEH Y BERBR x-HREHZRAX
G M BB YR FHOMMB - TER x-48RE%F Dy, &8
Wk m TR ERER TFHAEAERAE - X-HRGESHTFTHR
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T MRoR R /R M B E M0 A RS 0 T A B A R
HiEF A Eard (LR AERFRBEN ) TRHER
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WIE s Sl b R EREAY - BRSO BERRBED
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- ABREHT TEHNEBEHEFTE LR E
HEEDO0S L ED 0T EHEDO08LKRED 09 LH
Btk Bd A  BAMET  EABEBHEER
Bk R A 0.5-0.99 % -~ 0.6-0.9 % & 0.7-0.8 Az MR
M AEAMELE URBEDMTAEARIOBRBER/INEREE(HE
HehiE ) BREEHNBILRABED  EHEARBEDT
AEBRBUAE P ENNAEHRELABEES - £ X %A
BEHF BELERBEHNAEES 02 2% 01 3 %
% 0.05 % ~ %% 003 AXE % 001 ey R ERKEAAL
RRBEIEHE AL AEBES T HEALARBENRA O0E 0.2
# +~0.0001-0.1 # ~ 0.001-0.05 % s 0.01-0.03 % &y R #t )&
ME A o

EHEBERE RBEHOAR -T2 EDLH AR
BEREHNYARR/AAEREM A S 0 T EATAEIFA
EPWHREBE £ L BEREH T BEBEFERERNIEH
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u% 3 AB B EE ¥ %) A 370 °C ~ 380 °C & 390 °C -

AR ABRER Y GEHEBBEEFTEREAEK
TAP B E R/K B4 DSC BEXREZRL U E - B KRR > F
2 ) TAP & E R /% %/~ DSC B & & 450 °C 8 » & R J& &3
RS ST M8 3 AB B B R 450 °C-~500°C & 550 °C- 4% 4% A8 # TAP
W ER/RMBE DSC BEREHZEBEE > THIZR
Booh AW ME o Bl RR - EHETHTRDERER R
PABRABAERREMABES

fFEBBER P TASWRGEN A G SRR
BAS L o L BABREHF > ABAGEITARGERFLET
AT A B MBEETAEEEABEE S AR ED 100
°C~ % /» 300°C~ % 7 400°C & £ 500°C &) % — & K ~
KRB BRI E S 250°C 2% 200°CREF
100 °C h % — B B - A XS AREHF G EMKEHK
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# )

AFXLEBAREH Y KALRLEABBELEFALATSE
Mz ReERMMEFTRSEDOBEHE > G STP F 2 #
ARMEBROSEDOBBRATEYD 5% 20 10% R 2
D 15% RE S 100% - & BRhEH B E KB B RS

HBFRbGEDHOEBET AZRBERNLE STP T BHM
MED 110 BB - BB I B WBEL AR L EE B IK
FRE - BAMHERBYEDAIN AR RSB &MY ALK

R R 3k o
EELEERBREGY  BXLBRBERASAEZE D 0.02 % -
2L 005 L HEL 01 HHBER/KRED 0001 & Ni/V/Fe &

R MG EIURELEBREERFTELETEE® X RIE LS
ot E M

AL BAREF T EBHEBETLbBE— X %42
ZREFEN R MEDIR B LE c FLEHAEERR
W e B At R ERREBRAY BRI IS LM
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@ iE kA A — A b LA BB A E A AL A

AR BHERBEBERE  AFEHTEhERBYER
BN EAABBAELAAMKRE BERASEHTEE KA

B BB R ARAR/RTFIREEE L QR AS
ERBHERBEYELRE A LAEBRETHAF —XIZHE
ABE Ao e EBEAZARBERORESMEL -

o E e A BT THRBBYEMKE (6w
K,CO,/Rb,C0,/Cs,CO; ; KOH/AL,0; ; Cs,C0,/CaCO; 5 &
NaOH/KOH/LiOH/ZrO,) ~ AR E & R &M R /&K E R/

2

REAGRAHHRA S A DALRR/RELTRBAF R
T 4o # 3 £ 700-1000 °C % 800-900 °C % B ® B E » &
AR/ RBEYEAEAR DAL NE L RMER/KARK -
AETAOAAHEHPREABAE vES & A/H = AfLHm -

Bldo » ABTEGELFRBAM 0.1-99 ¥ F % 02-8 &
E O RA/SZRILH c ARTAAEREKETHETSR
B/&— Qb o B4 o BEABAR 0.05 %wisHEH

Fof F AN 0.01 L ay— BBk T 2R K Bl oo
B OE R AR 0.5-0.99 F K AN 0.9-0.9 5 #yKk -

- ABEBEFER P TREZBE T A B AHR/X
Bl g 2 A RBBMEA/RBEEBLALE (# 44 R/
R4 ) c BETHEACG LB T BERM - # oo 1L
2oE P R/RAIRRIER B M A/RE R -

T % 5
B A s R BEZIRBRAEAFEZENEELKLEZ RS Y
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JE TR E M B AR AN T X e

Tl 1. K-Fe Bt My M. — 4 K-Fe #iit#
R % B e T o0& 1000 3 &AM 4 (Fe,0;) #v 580 3 #
B4 412 A9 EBETRKAGRAB R —HEBEH - H 2 EM
F£ 200 °C 3% A R B AL 45 /5% BE 47 R A 4 o F 3% A b SR/

B Bk AP R A 4 2 500 °C MR A o R AL AR /B BE AT R B4 o
EHALHE/ B LEDEAORBEUATL RELHEE B HE
BRFEHE R - S8 hoRkir £ 450 °C 22 11.5-12.2 MPa
(1665-1765 psi) TF AT 48 JBfF « AR /DB W E % F R4
Bl 8¢ i@ i@ 40-én B &9 & B o

o R R A RREEIEE TR E R A
100 °C A A B % VGO/M =% X/ £ RAH M4 - £ 5 h
PRI E Bk A ATAFR A MR K M e 2k 3 300 °C I £
300 °C F 43 1 oy o FEB/ABBERSM AL E 100 °C
MUTF > BRI B RS B KL A &R
BTN ARATRERN  AKRZARM-F Xk #knHEF
544.7 5,89 K-Fe #iitb 4 A4 - # & 14 3% K-Fe #i 1t 4 A5 4
Wi 40-# B B M F A S B

18 B X-4T 8 4 5 T o A AT 4T 89 K-Fe U4t 4 A8 4% -
BHOoX-5 K e s B oM B OEE KA G S TR A
(FeS) ~ K-Fe # it 49 ( KFeS,) -~ #m % 4k v R 4 a1t % ( )
ho w45 B 0 FesO,) o £ 3% Xx-4t §f & 5 B % 7 i KB E 3
# = B Ae 8 () ko F Bk 0 FeS,) A B & % o

Tl 2. Rt RARAE K-Fe it BMEHFAET
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BB, % 600 EAREEFLRES (B 316 F 4448
D) KR —MBAIFADEND - BE-KARED - =B
AR ERZNIE TR R HE 1.25-v 5 /& 5 # Rushton B
By o

B B 1 Pl E4F e K-Fesi it Me (1103
%) BEHERRKREEF o L 8,000 Nm*/m? (50,000 SCFB)
#RARAEEZEREENAERBAF (WERXRBAHFHLE
(Lloydminster region)) & 4 « B F & b AP A D &R 0 &
ANRBEMIm A&/ RbERRESY - £ 185 &) R B E
HHEMAN BAAFPEBENZHELBARES T > £ &
HZREEZEHAE AR OB EDRHELRE - & R b &H
K670 H/PEHBREEAUNEZRBERRDET AR
Je R B AR H 6096 o A S50 # B 4 PTCs y4 & R Fu sk b 4R
PAME B S RAZERER PR RE -

RAR/R B EMGAEBE AL 430 °C &9 F3H AR EZ
BETES - R/ ABEHaABEOEEERTEIRESRY
ARWAXA R LAY  REZALEEAAGEHZE - LT
B oA BREZTENRAE WA 430 °CU#B LK
A B AR AEREBSTAIN G NI LR -
EEBHARERZZIHE BKRESALEARAIILES

2

n}“

By
}

W
RS

A/ R BEZERBA/RA>ES P ol LUHFRAPA
FEHEAE > RRMEA
SRR BMATE - REEDGBELTEED S 0918
BB EHI 0089 AHABRIER - AR

/ﬁ°ﬁ%fh/ﬁ3i§3£0m§‘\/% % LR 3
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Boh i g 0027 LB EAEY - HBLEIEmE/AIREM
Ao AR AT et ENE 8 8k 1 9
By & 2 R B 1085 % 3 F o

AEHRP TR —BEEBEHARLBE LB ARILLY
BE B A TESAUE IO ERSTENAEALARBTREED
M r kSRS AMELL L STP TARBARS MO R G E
MBLBALREAEMWASAEZS 0.1 A ARBIER -

#hti i | FRMENG MCR 48 (13.7 28 %)
mAARAFT EEMMATAMBEE (27 22%) > TAXE
B iE A A E AL B d ASTM & D4530 frm & &
& € 89 Bk °

A E A C,~C o C, 88 - &% 2 7o C 18
EE T AL MBER (205%) > THE L E 8 C,EHR
ML ASE AWM C,EHAERLE Colpas 0073
LML o MK 2P CEHREER 4 bbby 48 Fo (123.9
%) > THE BB LB C,)EBHARAKELE - FRERN G
AR e ColEmas 021 LeyAms o FAEE RN C
AR 0O 2HMETHRHET R EE

AE®RB TH —BEBLCHLTINEMZIRBENOD
% 1 %/ 0.001 % & 0.101 MPa T # M B o #H & £ % 204
°C (400 °F) #tyJ= 48 ~ £ 0.001 % 4 0.101 MPa T # i &
B o4 &£ 204 °C B 300 °C 2 M #hJ)E4 ~ 24 0.001 &
0.101 MPa F # s s B o # £ 300 °C #1 400 °C = R & )2 £
B Z 4 0.001 % 4 0.101 MPa F # B s B o # &£ 400 °C
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538 °C (1,000 °F) 2= M ey =48 - BB B » % £ 204 °C
UTHMERLSEMRE EMAKIE > A3HAEREEY
E4E RIS LA E S 1.4

G R B EMELIFHEN e KB AR VGO A M #
HE LA ZREWMEM S A ES 0001 L ehEE o W OHE
BhEMOBE B> BEAED T0 BFIRME - ZRbAED
MEBFE s EAELEBES 001l ARG KXLE - R &
EMO BB S HEBELABEBEBSAFEZS 015 LHHHE - Z R
mAEMEBR s LAELEBELSAEY 01 2 ERALR
3 AL b o

R BAEMESAED 0001 L9 b - Z R b AEHY
Booh Aoy B F RN -30 °C B Bl B o 3R ik E W oeh b 3
>OLAFhIiLb o BMBEBBRBEDHR BT S EAEE L
MhE D 03 3 Bibbmy LS EE - ZRbE

z
A

My hEAEBESAED 0.2 2 ERXR K
1L &6 4 o
b 0.001 ey - LR A YW
EhBy A A EHRILb Y MARRBAED G BB S, E
ABEREHED 04 LS RIS T HRILEH S E -
BB HAMBEED 0.001 %89 VGO - % B b & 4t
VGO 3 5 & 4 F % itb > M A% VGO &5 & % VGO £
b 0S A Ex LM F RIS ML E
FHpl 3. KFe it MBMUERERBEMN LA A THH

#i. K-Fe mifb4h A3 44 H 0 F 4% 1000 50 A fbék Ao 173
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HoAR BE AT 9L 423 K EFEEFOKAG U R EM o o Tk s 1
PR EF R EZ AU R TR E R o kNS N

TR A B BB 40-6F B 8y bR B
BEMNA 2 MR KT R B BT R RSN
BWORGFAETRA - £44E A & RS EH M P R A B OB

°C o 3 4&£ 400 °C F 43 1 /05 o AL A5 4 142 2L Bl 82 1% 2 48
BB R E M - 12 BT Bk Fo BT S 67 4R A AL 4 AR B 05 AR B

RO BEEMAFEEH RTHEB 40-5% 8 o & B
1R x-5F 8 4 & AT o AT P AT B9 47 SR AR 1L 4h AE 4 o
X-51 B G ST B Loy oA BT HZAEHE LS R &KBE(FeS,)

Biic 4k (FeS) At g% (Fe, ,S) - A x-4# 4% 448K
Mk BB BRASNF-HAMILHRALEYDE

Kt 4. RN EARE K-Fe BRALMBHEF LT
A RERH R BEMHILHGEH. X B - RhbEHAR
JE S B EERE 2 PR ESARRBENGL A
16,000 Nm*/m*® ( 100,000 SCFB) < # 40 & 5 %] 3 ¥ ff it %
Hig ey K-FermiibmAay (750 0) EAESRE R

BT EAEFRBED R T ABAENE 8 Mk |
0B 108 % 3 F « Tpl 4 P VGO EEE » L

XN Ewp 2 PHAREIS VGO Y £ B b o T 4
PR ESEERGESBE LGN T RSB 2 F A EFH
Bk EEB L c BB 4 PAREFRM AN API It
FHBENE RS 2 PAEGFRBENEY API WL E - 8 5 8

92



200535229

APItb E A m®H I B A B S B ey g8 o

EEFHBENBZEBZR o AEARERTFH TMS A
oo Bb o T i 0 BELBEARICHAER  ERNEHDE
KA M EAET X% thas KFe S, e

F ##] 5. K,CO,/Rb,CO,/Cs,CO, M & 18 3] & # B &

TAP X &&. £ A & TAP R ¥ > B 300 £ 5 # o6 & TAP

AFHORERZST R E S48 S50°C R EHRKEE (27 °C) Jo
# 2] 500 °C- Hr B ey KA R Ao —Fibasx AUBE 41 A% TAP
% 460 EIR BB - |

A # 4 1ds Lw K,CO,/Rb,CO,/Cs,CO, A& # &£ 360
CCHETHKRZERBEBES B —ALsHEAF AN 0.2 K4
TR BB RIEHAKA 00l REFHFTHREI I - &
TAP B & %A 360 °C> wi F+E R log 10 8 & 1 B £7 Bl
%% - B 11 & # K,CO,/Rb,CO,/Cs,CO, A8 4 #F H A 2 % #
FEmz log 10 (“log (I)?) $BE (“T”) B ®WET -
Bh 4 168 Fuo 170 A & M B A K I L 9 KHP CO, 2 8 FF
ey log 10 B/ - KZ BB B AEE I LK CO, 8 XK
37 8 R &£ 360 °C -

# K,CO;/Rb,CO;/Cs,CO, #8 4 48 R > #% Bk 47 Fo 2% B 48
360 CHPHEO KPR b = FHAMBAFENE
AR I OB o

# #» K,CO,/Rb,CO,/Cs,CO, BE L H LAY @Y E
B WwHERET B RESHERE R BB E R R BB A
W LE R b EEE R AR o
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Kt 6. BARBEYRBEN S RBY DSC XK. &
FrA &) DSC A& F > 8 10 2 kb A H o4 10 °C &) i
o #h B 520 °C> A& 442 10 °C 812 B 520 °C A %7 £

0.0 °C» K% # A £ K = # 3 (DSC) DSC-7 #
( Perkin-Eimer (Norwalk, Connecticut, U.S.A)& & ) U &
548 10.0 °C &% 24 0°C lw# E 600 °C o

EZHESE X mBEHMEEY K,CO,/Rb,CO,/Cs,CO, #F
¥ DSC o4 8+ B RAMAERE A 219 °C v 260 °C
ZHOREEHRBE - RBERBSO T A 250 °C- £ 28
R THBRENEA-17S EF/L - - SBEFHH
& &4 219 °C &9 & s DSC 8 E B 4

A5

Mg g RER B REBET RBEEINAEY G

w-g; ]

At
55_“\'

5 = ko Ao 4B 3B BRI e Li,CO, ~ Na,CO, #1 K,CO,
4y R 4 4 DSC % # %5 : Li,CO,/Na,CO,/K,CO, & & 4 &
Bk £ 390 °C £ 400 °C 2 M sy R4 28 % - 328 K 4 B
Wy ¥ 2 A 385 °C- AR BEHORTHOBREHE A-182 &
H/x - BHMERABERERLE 390°C 9 &/ DSC & K
B4 - R WA BEEATEE LGB HERSY -
Kool 7. B RBEBHIBEHERAB AN K,CO, #
BT EEHER. A RKRGETLT B 3.81 a4 (1.5
) B f KBRS 4L R B B &K BEENSE B IE (muffle
furnace) P — B H A AL BEZ AN KD P 2 48 8 X 4F
B LRBERT -  BRELEBRGEZEI B 955 RBFLE
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A Fo — M8 220,000 R TR IR E MR X - 8 B & JE v 24 2] 600

>¥

°C i A itagdne

B 12 BT BHgnnits TR (“log(rK,CO5)7)
#HEE (“T7) 2 log BB~ - hég 172~ 174 176~
178 #o 180 » %] A K,CO, & ~ CaO T & -
K,CO,/Rb,CO,/Cs,CO, #5 % € M -
Li,CO,/K,CO,/Rb,C0O,/Cs2CO, & # & ra &
Na,C0O,/K,CO,/Rb,CO,/Cs,CO, B & Era ey log kB -

CaO (wh# 174) £ 380-500 °C 2 M & B AW B ET
BHR B AAHEN K,CO; g Ry Em (g 172) - 4%

TREATAFHEER/R A B8R KBRS
#% & & # F - K,CO,/Rb,CO,/Cs,CO, & 4# -
Li,C0O,/K,CO,/Rb,C0O,/Cs,CO;, # 4# # Na,C0O,/K,CO,/
Rb,CO;/Cs,CO, 4 (R ¢4 176~ 178 v 180) £ 350-500
°C 8 BN BEETHE TTHEMBHEN™ K,CO; Tm X8 & &R
b EREYRIVEFTERATABRERE I GENEMKB
B P22 BRaBEMBRAE TR - 12 Y B HEEET £
350-600 °C S E M ey BE T » &% B A EF b oy &%
B EERLM -

13 % Na,C0,/K,CO,/Rb,C0O,/Cs,CO, #5 % & ra 48 #
#» K,CO,&m (“log (r K,CO,)”) #2 & (“T”) = log #
498 o~ - w4 182 B £ Na,CO,/K,CO,/Rb,C0O,/Cs,CO, &
4 Ao # o #9 B > 3% Na,C0,/K,CO;/Rb,C0O,/Cs,CO, #5 4 & A 43
#Hn K,CO, Em (g 172) 2 LB HBEMHHER - £
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# o2 4% > % 3% Na,C0,/K,CO,/Rb,CO,/Cs,CO, 8 4 A % ] %
B R AT EMHEE T A - R 184 B £ # 600 °C A
% 3] 25 °C 24 » % Na,C0,/K,CO,/Rb,C0O,/Cs,CO, A 4% #o
BB RERBEYEITERAHN K,CO,TMHEHE& log
B o B fw ey Na,CO,/K,C0O,/Rb,CO,/Cs,CO, #& & 8y 2 F
T E 448 N B K Na,CO,/K,CO,/Rb,CO,/Cs,CO, A5 4 4
+ &

R

& 3 Aoty e

~
>~

A
%)

p>
>

ARBEBERETTENRAE —WHARAE = wHH
ey 28 > THOZBEREBHE AL THEARRER &S H
)

%“‘\i
e

(B -—_HE) »> o AfEfMohziieyHBE (B —

puiy
G

]Ej o
%48 L MBBMP O MM ETRK. BB 1-2 A
> 2 8 % K #% K,CO,;/Rb,CO,/Cs,CO, ABH# BN & K B+ o

%

d\

A% B ENE P I Aok B 500 °C B R L BE o B B B AR Y
R E B ZERFEHITAELZREERE PRS-
% K,CO,/Rb,CO,/Cs,CO, B 3t R R & & A % 4 /o B 8 >
BB BEAE ARBEHRE -

MR BRAMHEEBEBRGHETAAE G A O
3}{0

48 Fl 4 # F » Na,C0,;/K,CO,/Rb,CO,/Cs,CO, #8 4 &
BBRTERRBEMDBLEHAE (BB RR > FMAK) -

Kyl 9 - 10 Ra#HREKRE K,CO/RD,CO;/
Cs,CO, MY P AAFLETHER. EFTHBII-2TFHE AT
Pl Ao — BB 2B ARAEHZE RS
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R B X 250 £ 7 Hastelloy C Parr & # % ( Parr Model
#4576 ) 4£ 500°C T2 < & 35MPa #% % B # (5000 psi)

EERABREFSPLRENEEAIRFPAEDRE
Z 625°C+5°C & Eurotherm 3 %] % F %z 800 R 4 Gaumer
R AHE S RBEAD - FAAD s —BE O RRTHER
WHNABHE -  AoB XA BERAIZHLIGRABA R
BE o

A E B AmEB(250 0316 & 448 E L (hoke)
R EH AL EH R AL BEHABEHME
B EE-RETB BAFAZEEZEHSNME (Swagelok
Valve # SS-4UW) = s # 2k 0-500 %/ &9 5 ik A & 24 ~ %
MAE/IZBREHRHEN - 2R HEREXEZ LR SR
z % o BF e By - o2 ENARESGE —
O B AIH > BANMEEETHRIEBEY -

AWK E: RBREZHAAKRESH ok mig
EAN—ARIBERBENAB (& - Z 7 150 £ ~ 316
AHBMEABZENEZAET) - REZAANRBAEALB T
ABEMEARARATREARY A RELZ HERADEAG
MAEXRARBESPEBAB I AR MR - BERMAHGX

Ey ]

AmB Rk R BB MAGE R AKX R E3( wet test meter
(Ritter Model # TG 05 Wet Test Meter)) B & - f& 2 B & X
HREN XK OBAMRKEERARKRT (— & Tedlar R 8 &4
K)o H oo fE B GC/MS( Hewlett-Packard Model 5890 »

]/ A Agilent Model 5890 ; Agilent Technologies, Zion
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Illinois, U.SA.# % ) » WA A H - FRE L BEDHAK L
BEECOH I AR E o B Rk AWM KRB S B OR B
koo B R BEMBEL DM

% B . % CerroNegro(137.5 5% ) REESZ M B B -
Bk BEH 678 APl 1w E - R b MG E L RbE
MEAKF 0042 HH A E ~ 0011 LA 4 2 & 0.009 &
. Ni/V 4 8 ° 8 2% &R b & & w # 2 150 °C - i
K,CO,/Rb,CO,/Cs,CO, AF 4 (31.39 % ) A ZRE X F -

K,CO,/Rb,C0O,/Cs,CO; AEH % H B T * # 1644 %
K,CO, » 19.44 % RD,CO; #1 24.49 % Cs,CO, & # ° #
K,CO,/Rb,C0O,/Cs,CO; # 4 B A 360 °C & &/ TAP &2 K -
2% K,CO,/Rb,C0O,/Cs,CO; B4 B A& 250 °C ¢y DSC & K -
1@ %) % %8 ( K,CO,~ Rb,CO, #v Cs,CO,) 3 kB R & £ 50-500
C 4 BEMMe DSC B E - bt TAP B E4 HZN & K B B &
DSC & E m & » 183 4 B mik®e DSCRE R -

£ 0250 24 U TR FRERRET A H KRR
# P 450 °Co £ 3 EMEMRERER  HFAEAAK 04 %

By

/iR EH TR 250 2y Yo R EFEHRERE

_E

Yoo AMBREN B REZHE RGN ZZAAD
R A 2.6 B o 45 A 1.5 Mpa (229 psi) & CH, # R &
R BEREZSANBEE 16 44 - £ % KRB ERNH
Mz R BEmER (056 ) BEFINWNERT o &
G RbEM AN MEBR LI EEBRME 370 °C-

Y2 AE WL /B b R R A M o BB 450 °C B R BB R G
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B AEZEBHE 2 DB o ZER o KRB R L LERE
HAE/BEE R MR EUNBEAREY A EAER/IKEK B #E
Z £ RE H Lk |

RSB ETAER/BERLAMEEY Z2E 4o
FABREERE 0046 LHERGERBET - 2 A Y
€42 087 n-F APILLE A I3 2R B AMRAE - F A
BaoaskRE# CH,» 8 -C, 82 C,-Cy i8R CO, (& %
A8 0.08 % &y CO,) -

R B E MG E LR BEN S A 001 3oy sH
0.000005 3 8948 Ni 2 V- X R A RBE—F 5 o

EERAI0F > REFHE -~ 4~ Rb kN RE G
BERBIOPABE o ErHp 10689 BRib £ M1k & 5 # B &
SR EBEDOHRBERE N c  BRBAEMGEILEREHEY

A 0.14 egdi ~ 019 eh g d & ~ 045 % 8 VGO R
0,00l Y HAEALE > URAMBEBARI EHE R -

T OF 108 Rd B EGRAER 100 4 R bl
272 3BT ATHES  HFes£ STP TARBER
TR BEMO R EEY  BRGBEMEBERES AR
mERMZEELSEZL 0NN BRELE  BRBAEMBEAES
BB BB A ER NI/V 482 900% th 4 8 o8
Ni/V 4 & -

SR hAEME S ED 0001 £ A& 0.101 MPa F i B #
B oA ZE % 200 °C #9124 -~ £ 0.001 £ 4 0.101 MPa
TH BB > % AL 200-300 °C 2 M e84 ~ £ 0.001 %

99



200535229

£ 0.101 MPa F # B % B o # &£ 400-538 °C (1000 °F) =
R B JE $R -

Kepl 11-12 - R b & HRAERE K,CO/Rb,CO,5/
Cs,CO, B P AAFLETHEE. TRHALIINIZFHRE
¥ B - & # & K,CO,/Rb,CO,/Cs,CO, A8 4 14 31 & % ] 9 ¥ 41
Bl > {24 A 130 &9 B &4 (Cerro Negro) #u 60 3 #
K,CO;/Rb,C0O,;/Cs,CO; A - AT B I1F - £ A F It
BHER - EZFTRAFAIZY - RO REASLR - R B RH
B EMREREHB ~HhBHENE 14 F-Kk1% 186F 188
REMBEFERGEEX > k4% 190 F 192 R A mEHR R
B fEey E &% 0 M EME 194 F 196 R AU B ARY E
e oG RbERYEEARKE -

EE®RBIIT HF 39 R EMCK K 192)
3EEXNHABCKME 1960)R 428 %e ER( Ktk 188)
gt 1% 24 Cerro Negro t9 & & & A # -

AERGIZY HF84EXe R EHCKMHL 190) -
TEEXMARAB(KMGE 194)R 92 %8 & (&t 186)°
M 1% Cerro Negro Y € & A £ # o

EoapllmI2BREFERARTREAALRBEBA AN SH
AR - TR EZZBR/REH I DAFHLART > B
AR PR T ERER c W AETF AL RBERA
EMBBEFATEEAULERZSEDE  FTIRED b &
A— T A AN B AR

K 13-14: B L B HmMEF APILLEWVE B EY.
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RE-RESBASMEAFGCHRETRE OV madtisanR

yo

e ¥ RESEN -

Fwpl 13 AEBMBPRMOHREZREHN A 0.1 MPa (14.7
psi) o # 43 155 °C BF API Lb €4 25 9 B A 4 » % =
PEMBFHmBoMmAE S E 32 BB EE (XAB 1S
4y dh 4 198)

AERBLI4T > EEZEBHRM O RES
(514.7 psi) - #1438 155 °C 88 APItb & & 51.6 ¢ B 4 &

n}“

B AhH A 3.4 MPa

Mo BAREEMEFR BB AL SE ISHEARRGER (£
BB 158 & 200)
TEERATEEBENAILERKBEAEAESF LT H
AREBADTEBALFELEAREE APl L E R B A Y
OGRS HAFEABS KA APl L E W R
hE W e
Kl 15-16° R #HE K,CO,/Rb,CO,/Cs,CO; /&
BRBEILFLETRAIPERAELETHREE. & F % H
15f0 16 » £ E ~ R ENRKEY BAHEFTHREITP
Bl » e R g (Rmitsw ) REAEEARE
oo AR (CO,) HARR - EFTHHB1IST
4% 138 % Cerro Negro #1 60.4 % K,CO,/Rb,C0,/Cs,CO, #5
B ORTRGOIOTHHEGBE) &4 EFTHBL16F > 4 132

% Cerro Negro # 83.13 3 #m it s (40 # B , Stanford

Y

Materials ; Aliso Viejo, CA) & #f - #H 13 1T & » 1t & £ K
XA FEENHETEAR (ZFNFE) KB REHEE
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A E BT N2 FHEER S Y BB 500 °C 8
RIEBE - #% CO, L 100 05 /R EHEERESZNAN
% A 3.2 MPa (479.7 psi) #9 & B ¥ # R E % & 4 8§ %
M E LSBT RARY - BRBABGRSEDE LD

e

5‘%\\

&

AEE®RBIST » KZRBENAEEKBEHE L - A1
BAATHZEMBEIT 3682 % (2668 FEE Y » MUHE W&
Moy EEAALAE) APILLEZ D A S0 B )8 R B -
AR H/AL6T - HH R EM BRI A = A B R
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REREY - ZRBEHMN —REFEMRETHAHENZR
R OENREEREEY 10 - £ - SEBETH T £ —
HEZEBHEERBENEEHNRE A ARELE -

N AXEAHE

Contact of a crude feed with one or more catalysts
produces a total product that includes a crude product. The
crude feed has a residue content of at least 0.2 grams of
residue per gram of crude feed. The crude product 1s a
liquid mixture at 25 °C and 0.101 MPa. One or more
properties of the crude product may be changed by at least
10% relative to the respective properties of the crude feed.
In some embodiments, gas is produced during contact with

one or more catalysts and the crude feed.
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#1
HE JR IR RIHEY JRIHEY
Edl 2 4
SR HERIRILLE, 8000 16000
Nm®’/m’
SEE, EE% 10.6 11.6 115
ReEE, E2% 84.3 86 85.9
H/C tt 1.5 1.6 1.6
S8 BEE% 0.5
SEE, EE% 0.4 0.3 0.3
BEE, E8% 4.1 1.8 2.0
$85 &, wippm 63.6 <] <2
&=, wippm 149 <] <1
#EE, wippm 7.3 <] <1
BIRIRE, EE% 13.73 * *
C,IEEE, EE% 18.72 * *
TAN 1.1 <0.1 <0.1
15.56 °C (60°F)FFHY 1.0034 0.916 0.9301
g/em’
15.56 °C (60°F)FFrY API £t 9.38 22.82 20.6
S
FLEE, Pas (cP) 21.7 (21,725) 0.008 (7.9) 0.0017 (17.2)
@ 37.8 °C (100 °F) | @ 40 °C (104 °F) | @ 40 °C (104 °F)
P REE B G ASTM D5307 ASTM D2887 ASTM D2887
°C (°F) °C (°F) °C (°F)
IBP 207 (405) 54 (129) 97 (206)
5% 302 (576) 128 (262) 187 (369)
10% 336 (636) 178 (353) 238 (461)
15% 363 (683) 222 (431) 273 (524)
30% 422 (792) 301 (574) 342 (647)
50% 496 (925) 364 (687) 402 (756)
60% 537 (999) 391 (736) 427 (801)
70% >538 (1000) 417 (783) 452 (845)
90% >538 (1000) 480 (896) 506 (942)
95% >538 (1000) 505 (941) 527 (980)
B et >538 (1000) 553 (1028) 581 (1078)
R R R HEY TR EE S L
(ASTM D2892 & D5236)
5 %Ay RN JRIHEYD FRHEY
SR EEY% 0.14 11.8 7.5
BRSO EEY% 0.80 8.4 7.7
LSRR EE% 6.42 20.7 18.8
BRSO EE%, 7.20 29.1 26.5
CESENNES:)
VGO 45, EE% 38.7 55.6 61.1
TR, EE% 53.8 2.8 4.4
TR, BEE% FKIENE FREE FKENE

& 8
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JRIERERHFIEE A TMS SEELL 8000 Nm*/m? FTES & R EHRIE
R THEERTEE
5% JRiEER) PEURIE
=i 2 2
Bz, E8% 0 26.9
2k, EE% 0 19
L%, EE% 0 1.5
Wht, EE% 0 18.9
Wik, EE% 0 5
ETH, EE% 0 14.4
HTH, EE% 0 2.8
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