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L & B8 8 S A [RI 4 J R U U FRAL 24 732 1T AL

a) $EAtE & B E AL ;

b) 7 HLFRE TP PR & Bk B S s T R, TR R R S e A S R
K m B BRI HAL 5 pHAR /N T 2 0 AR A 1 B A 5 25, e 4 B AR 9 A0, 35 PR AR Ha g
VOCFRT PHAR B 25, R0 A/ I 88 - e P ) R0, i s vl o0 BB A T I ok 4 Ak s
VL JIT IS VA 1 A BH AR B = A A B, AT A Bk e TR B AR AN U SAE BRI AR, B T
TR ;0

) Z3 il [RICBTi F AR R AN BT IR S

2. BUOREESR 1 ik Ty ik, Sorp it s B B S i P 3R ) AHE DL R DR -

al) FHFAR KIS BOE SR A ik 2 AL L, AT BGE AKSREL A

a2) NPTl & KRB AT B4 53 B, AT TE AN PR DR 70 25 2k 8 B S Vs

3. FRIEBCRIEESR 1 [y A2 5 i, G ot B AR A g ) pH (TR 15 21 0. 3-1. 8.

4. WRABEBCME K 3 11 HLAL 2% 7325, ok B AR A AG R ) pH AT 15 21 0. 6-1. 5,

5. MRIEBRIE SR 3 (1 s 7770, JE o B AR A A ) pH (TR 15 21 0. 6-1. 1,

6. MRIBBCMER 3 1AL 7 i, S B Al AU v i pH (BRI 31 0. 9-1. 1,

7. FRPEBURIE R 1-6 HPAT— I AL 2% 73, LA BAARAE 0. 5mol «dm °HCT #1, 7£ 25°C,
200A « m? HA KT 425mv i o

8. MRIRBCRIEE K 7 [ Ak 2577, o ARt ik B LT A R 1E a7 VR A
R e N N I T el I B S N e N e ol s o
L4 RS R INE B IR

9. MARBURIE KR 8 B AL 25575, Sorb IR bR KB ER & S0 A

10. FRAFAHNE SR 9 [y oAk 2% 7325, Homh BTk Bk pH AR ASTM 5548 7 R4 At

11, ARABEBOREE R 1-6 AR I AL 2% 0732, b 78 A o0 3R Rt B Al Pk 2

12, WRABRBCRE SR 11 AL 73, Hrp fE i P R Ak B Al 1 R N — IR TR
HEY AR, IR X B TR R M LR IR E R

13, MRPEBOREE K 12 [ ik 250725, b BT R — AR VR A ) HAT LU N 4K :70vol %
e HNO,, 20vol %63 HE i1 10vol % H,0.

14, FRABEBORIELSK 1-6 o AF— T HL A 27 7325, G BT 3k IS R Fa Add v P AR 1 P A
B = DAL R A BA o

15, MRYEBANE K 1-6 F A — T AL 7 7732, Horb BTk PR AR R A v B, 25 HCL, 18
MgCl,, NaCl. LiCl. KC1. CaCl, FI'EAIRA W &, FIVE A MAI k. (111) .

16. ARAEBRE R 16 (1) b2 7325, Hodh Bk B AR F i 0. 7 10-37wt. % HCl,

17, MRYZBORE SR 15 B HALAE 7, Forb B ads FR AR FU o £ % 20 % HCL,

18. FRYFBCHEISK 15 (1 AL 7 i, Horb Pk B AR F v £ 5 1-20wt. %61k B MgCl,.
NaCl. LiCl.KCl. CaCl, &N IHIVE AR £ .

19. MRYPEBRE K 15 B Ak T7 3, Horb Bk PR AR A g v £ 2 16wt. %61k B MgCl,.
NaCl.LiCl.KCl. CaCl, MENIHIEAYIRIZE .

20. ARAFBCRIEL K 15 [ HAL A T7 7%, o T BH AR R A B 10-12, 000ppm wt 1E 4
SRR (I1D) .
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21. FRYZBOREL K 15 I oA 7 77 1%, Horh BTk B AR FRL g A0 7 8000-10000ppm wt 24
SErhFIRER (T11) .

22, FR AR BOR) 22 3Kk 15 (1) Ak 2% J7 2%, o B ok A A% F A v £ 5 10-37wt. % HCL,
1-20wt. %% H MgCl,NaCl.LiC1.KC1.CaCl, FI'EMIHVR &, #1 10-12, 000ppm wt {F
Rk (T11)

23. FRYRBCRIEESK 22 1 B4 A T, Horp BTk BRAR AR A5 20% HCL,

24. RGO ZL3K 22 (1) B A6 A% D7, o Pir ik B AR FL AR VR B0 5 16wt. %6 1k B MeCl,.
NaCl.LiCl.KC1. CaCl, FI'EAIKIES WK £ .

25. FRYZBCM EZ 3K 22 Iy H Ak 27 75 1, Horb Tk B AR FRL A3 VR A2 7% 8000-10000ppm wt 24
SRR (T11) .

26. MR K 1-6 HPAE— I H Ak 2% 5, o BRAR 2 IM/M0,-A,0,] B4 R~ AR
SEFRAR, Forp MO 4 B B A RE M BRI & &, BRI E & B B A B VBB B
SVPLVE S e e S & EBUEG 6, Hrh M0, A2 R %8 168 S Y, IR EEIR
SR ANBIEEZ , AUFE Ti0,. Zr0, Hf0,.Nb0, Nb,0,. Ta0, 5% Ta,0;, ; UL K& H A A0, B 48
1) AL B A

27, FRABBCHNE SR 1-6 AU FAL 2 7325, Hop AR (M/M,0,-A,0,] B4 R~ AR
JE FHAR, Borp Mot i< 8 sl LA I M BRI & <, B AR VR G & B B B ViR B
SVPLVE S e e S & EBUEES 6, Horh MO, A2 R 48 18 B ALY, IR IR
ERBINABIEHZ, 555 Ti0,. Zr0, HF0,.Nb0,Nb,0. . Ta0, 5%, Ta,0, ; LA H:H A0, R4AIK 4
BB, FEE RuO,. 110, BL PO,

28. MRIEBCHE R 1-6 PAFE—IUE) FAL 22 7325, Horp B2 IM/M,0,-A,0,] AU R~ AR
S FAAR, Forp MO 4 8 B A RE M BRI & 6, B ERVBR G & VB BE A 8B VBR B
e VLVHE e R e e e HBUHG &, b M0, 2 R &8 EE Y, Bk )M%TFJ@EFE
SR ANBIEE)Z, AUHE Ti0,. Zr0, . Hf0,.Nb0, Nb,0,. Ta0, 5% Ta,0;, ; UL K& HA A0, 2 & B E.
4, 45 Sn0,+ Sh,05 5K Bi,0,.

29. ARAEBANE R 1-6 AT AL 2 725, oA BRI B DA R AR I il A
MR &, AAE A8 1,0, WAL B, Kb n 25 TEOCT 3 B Bh
R S5 AB,O, I T HL AR ALY, Horh A 2 Fe (IT) \Mn (TT) B{Ni (IT), B f& Al. Fe (I11)
Cr(I11) 8] Co(I11) ;B HAFERA" 4514 ABO, 1T MRS, Horb A &2 Fe (T1) « Mn (T1) |
Co(IT) B Ni(I1), B 2 Ti (IV) , BLEAFEA 4514 ABO, 1T HL AL

30. ARFEACR LK 1-6 HAE— I H AL 2% 7%, JLrp BB B 354 R A 18 e o

31 FRYEBCHIE K 30 B A A7 71, Jerp B AR Hr A S 3

32. MR EESK 30 (1A v, Hoh BHAR R ANBIE A S8 A A

33. HRYEBCHIEZSK 30 1 HLAK A7 77 ¥, oo S AR ph 3B Bk ) X e o

34, FRABEBANE K 1-6 TP AT— WU AL 5= 77 3%, o A gt 20 SRR L (R R A 2 B8 1 A8
P05 1) 9 B 2 AR A R AT, DL BT IR kB A S VR 12 PR 1) B AR B & Y
CAIRT B IR, 7824 [ AR FAA L

35. MRPERURIEK 34 i LA T2, ,\EPﬁfﬁlﬂBnﬁﬁzelﬁﬁ B AR

36. MRYEBOH Bk 34 oAb 7%, Horh FEH g 0 SR T, o & B8 B S AL s V)

3
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pH {E 52N T 20

37, RPN EL K 36 1 LAk 27 J732:, Hoh 7 g 2 R, B 2k Ja S v T
pH 772 0. 3-1. 8.

38. MRIEAHIELK 36 (1 LAk 732, Ho A 7 F D IR AT, B 2k S s T
pH 52 0. 6-1. 5.

39. MRIEARINE K 36 [ AL 2E 72, o 7E i D R T, B s 2k 4 Jm S D T
pH V5% 0. 6-1. 1.

40. AR ESK 36 (1) LAk 2 T7 2, Heh 7 H g 0 TR AT, B R S TR
pH T H] 0. 9-1. 1.

A1, FRIFBCREL SR 1-6 A AT — 00y HL K27 7925, G r S R P oAy R [91) AR P At 3 P 1R AR
PRS2 0. 1L/min-100L/min,

42, FRAR AR SR A1 1) FLAR 2% 5 v, L rb BH AR P At 8 ) AR P Aot 1) A AR it i R
0. 1L/min-30L/min,

A3, FRARAUREE SR A1 1 H AR 25 Ty 325, v SRR H At VRO I AR Pl o B0 P A AR Ut S T 2
2L/min,

44, H PR BOF) EE 3K 1-6 A AT — T WAk 22 07 v, b AR D IRTE R s U R LA
50-5000A/m” [ LI 25 B 1EAT

45. MRAFBORE R 44 KA 57, Horp s o0 BRAE A6 2 FL U T LA 50-1000A/m” (17 L
LA LT, T SRAF BRI A o B it 68 DR

46. MRYEBOFEL K 45 B AL J7 3%, Horb Ut D IR A8 5 HLAL T BA 500A/m” (¥ FL I 25
FEFEAT , MM ERAFER IR AS E A R G TR

AT, ARAEBCREL R 44 B AL T3, Horb Ui D IR AR A6 2 FL U T B 300050004 /m” (1)
HLUL 2 BE AT, T SRAT IR AR ER IR 2k

48. FRIEBURIE R 44 (11 AL 7, S B oD BRAETE 2 B T LA 4000A/m” (¥ FEL T 25
FEEAT , T ERIF AR BRI 8k o

49. MRYFARNE R 1-6 FPAE— I AL 22 72, Horp i P IRAE 40-110°C IR AL
AT

50. MRAFBCRIEL K 49 (¥ i AL J5 3%, Horh B fif D IRTE 80°C —95°C IR EILEE R AT

51. MRAEBURIEL K 49 B AL 7, Hoh i fd D IRTESE T 85 C AR IR A N kT .

52. MRIEAAIE R 1 i HAb 22 v, Horh & 2k 4B fUL ek B T sk &AL R R

1% v TR B R T o

53. MRABBCRIESK 1-6 AE— IR AL i, o s 2k 8 S s i 5 4L, ik
THEI ARSI D R AT IR B S Lo B D IR

54. MRIEBURELSK 53 B HLAL AT 1, Forh BTl gl o 25 0 BRAE i fft oD SR Wk AT

55. FRIFAUHNELSK 54 1AL 7, b Brid gl 7y B85 0 3R K AE 0. 5-3. 0 1) pHAE T i@
HILPTTE N E B B S A R R 22 5% .

56. FRAEAUHI LK 53 1 HAk 2 77 3%, Ferh B AR LAV pH B4 0. 3-0. 5, AT {84 Bti
EHR Ve RRTE IR DTEE , AL h Lo B D IR A H i P SR 5 AT

57. FRYEBURNZESK 53 [ Ak 2% 5%, Forb IR FEL A v 1) pH (B 0. 6-1. 8, I {EERTE
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BRI AR L R ) TR IR A BRI A b DR R AE AR 1Y) Bk e S AV N AR S DS T rL i
R B R B OB, RE AL 73 2 00 BRAE AL oD BRI R AT

58. MRYEBUM R 1-6 FpAE— I HIAL 22 5 i, FE A RE AABH AR [ WA i) Sl Uik — 20 gk
FFAL o

59. MRIEBOM LR 1-6 FAE— I AL 2% T2, He AP [BIWACEs O Fi b Rl 19 22 B v+
LS e R 1k — 21 b B DA 25 P AU PR B, AT 7 A s B R R R K

60. HRARBUNER 59 (197575, R AFEERAL IR Rl A Ak a5 7 R K e T i o BRI
KRB, TP AL ) SR R AN R AT BR T

61. FRAIEABUHE R 60 17715, BR[O 3Lk i) B e AL T4t

62. MRYEBUH LK 2 (17735, Forh AT Z TR R 56 8 FA ) PR R 1R IR BUR FR VE R
BATR 1R

63. FRISBOMEL K 2 (777%, Frh Bl W37y B 07 kAT A 7 P IR

64. HREBCMEK 63 17735, Horpadad VEAT i BB 004y B EAT A 4y B D IR

65. M Bk S R PDC<e B B M U BAL 22 07 125 12T VAU

a) fefit ke B S

b) P e B AR b R R O kSR SR R TIPS L LA A
S FL A L Bk v B AR P B AW Bl 2 2 6 7 B A O LA 35 AW P AP Y B AR B =2, P ik B
ARSI AW e = 0 B 85 1 A2 i 7 B ik e o0 SR A R A 1A 31 pH BN T 2 I P i o Bk
Jog SR A BT DAy B AR FEL A VB P i P PR AR 18 2 BH AW B8 = O 2 M i A R A I AR L U
BRI U SAE FRARECE » BT SRRV 5 A

c) 73l [T PT 8 HRL TR R R AT BT R S, o, S A L S P A R AR R
PR REA T e SR 30 1o £ B A0 Bl 7 il B Sl ik T%LIEILI&
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NEHREESNUYERDWEMENEBKRNRRBLS
U773

AR S

[0001] AR B S AN 8k 4 B LA ) R R HE DA A {8 ) <6 J R U FA 2 7 v SR
U, AR W SN & kB A B RHE an ineik AL (carbo—chlorination) K} K
1 5 B~ B2 R VR B AT AT H 8k 6 B A D PR B iR [P e O (B 1 6 B 2 A U Ak
S T51E

[0002] & HEHE &

[0003]  7EALZE Tk, /A (CLy) 2 AP ENAL S —. filn, 2. Ktk
S R 6 — AU BRI R4S R U T VA T I

[0004]  7E& G HERI R E B A ALER RIS RSO0 R, SO RN UL . B S i
R BUR R, N LS (HCL <) VERIR (HCL ) BUORHLE B ZALY) (10, FeCl,,
FeCl,. MgCl,) .

[0005] Ry kb, 20l ik SR A RRE (), RALERERE™ | BBkl sk A & 4047 ) 1K nk
AL DY AR (TICLy) I, R E BN G a8 SAL ) B E R 8 =4 A= o X S8 gl 74y ml LA
A5 FA R B S AL B B e T AL G, IR B T AL B R Ao SERR R = L b
JE SR, PRA EAT) H UL R B, i SRR AR | R DL R R K L IR R A < R
SR BV ER JFURE A IR i A A IR R e I RORDIR Bk A, e SR s .
MAH R T B R IR AL 2 () e R 2 AR 11 4 JB AL IR I (DAL 4 AL AE TR 1 P 2a .
[0006] & 1- W BII PR E R A b 48 S K T A GaE F, LAUEAK 3R OR (wt. %)
[0007]

ERAMNY) (= 5iy ERES
FfE (1D FeCl, 30-70
ks a1 | AlcCl, 5-15
QUi (ID) MgCl, 5-20
FAER (1) MnC1, 4-15
EREA! NaCl 1-8
SUEEAL (TV) | vocl, 1-6
k4% (rn | crCl, 0.56
SFAbEK (I11) | TiCl, 0.1-3

[0008]  IXLEGUALZS TR AT AN T7 i HAT T 3 (e B A B2 0, DA DA T 48 S e

6
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IUHAT IN T A B AL E P 185, 4 B P~ Bk A W R 57 A0 KSR I rh Bl 37 AE g v Sa
Syl ] B M HE BB PR KL o IXAE IR 25 35 2 AN B ] R U o ) 2 SR B s A R
JUE RS AR, (R R S B AR R R 2 ) bk

[0009]  HAAR CL40 22 AN X 48 6 Jg S D I 7= W FE N T S O JR A Ak B v ) R R B A
AR P R AR TR, AHR X e SR B X 2 R P I T I S 585 o h4h, IR BTk |l
WIEE SRR, B g e

[0010] ik, XTSRS CA R AT IF Haid 250U+ 2450k UL ERERE Tk A i ik
AT T # R 22 R S A (i ) 3

[0011]  gbAh, HHF 1998 43 ik Ry R 2k BV P24 i B i 4 (1) 5 [k, AT H 5 007 AR IR
[ MBI AL & BT . B A, B R R e v K A A SR R I L b i i A, T B e
SR EALYD, EAWE N BB g IR . SRR P AR R &R 2 s

[0012] 3% 2- PRI HI-~F- 3 40 e [

[0013]
FHEFEUL 5| WA (c/g. dn”)
HCT (3 ) 40-70
Fe () 30-60
Fe (1) 20—-45
Mg (1T) 10-30
AL(IIT) 4-12
Fe (IT1) 4-12
Ca (I1) 0.5-2
V(IID) 0.5-2
Mn (11) 0.5-3
Cr(I11) 0.3-2
Ti (IV) 0.1-1

0014 FLFI4 1, 0o WK RIBOT R A A AR ki, M Sl
eI AT R B R B U R U (L2 R

[0015] [tk LSk AL FILIAT T — 262k, ZERR UL R IIIR) 35 2 b F L
S
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[0016]  2FeCl,(s)+/,0,(g) — Fe,0,(s)+2C1, (g)

[0017]  2FeCl,(s)+°/,0,(g) — Fe,0,(s)+3Cl,(g) .

[oo18] 4K, ELEI4 H, O il AR 5 M DL A A 46 AT ik 75 #5228 b 25 8] 16 s 0 (1) 4 A3
BT CafEm TV 2% 07 DOd i 78 O b A7 1% 5N 5 IR A1 Bl iy DR X, 41 4
Harris 2 AN ' e tH B FE . Harris $E00n] DA S8 S AE TG IR SRRV 28 7 76 SR Hh Ad #E 4L
o XPH AR CER LA RIS B 40 A Ak ) A AL Bk P A 2
Al PE SRR o

[0019]  GB & 1,407, 034> ATF 7 FH b &40 AE R 05 iy LUBE S S R (v B R
FALEEA .

[0020] RZM Ltd. fIZEEEH] 3, 865, 920° A T —Fh /712, %7 - BFELE 980°C —1110°C
IR, AR T A Al AR 2R K AR A DO R S A ) R R
(PR, IS5 VA HNZIRG W) F 75 B S 2R AL B R B A R U

[0021]  FeCl, 8 FeCl, 584> A U ER AL AN U8 31 1) 32 B2 i 2 40 27 BRARIRLEE
R385 400°C LAF , DS E A A T AL SR Bl o SR T, 1RLF, 78 H A0 200 1)
IR, RV 22843 KA, AR Rl & 24 RO LSS R IR F g AT I, [ N i AN 5842
[0022] G ORI, fiE AT 42k A A4 B A8 P AT AEAIGIRL T I SO I . BRI, 4 H T A
FHEEALY A IR S Y 28 2R BRI S NI B o SEFR |, ColumbiaSouthern Chemical Corp.
[I2E G 2, 954, 274° $2 T EB EAL Y AT KE R EAL AL R PR AE 400°C ~1000°C
PR EE N A B A E A 2. J5oK, fEE. T DuPont de Nemours f#35H & 7
3,793, 444° Hh, W N AT RSB EAL DI S AL AT R S RN AR IR A W) AE TR AR IR
P PEE AR RORL (fan, /D) (77 R a3l a2 8 X fEixdiiEm, S
2 (FeCl,) 12— AP B 9 3% 2 3 Ak, B B F A R B (FeCly) 2R 5 Ak A AL B
(Fe,0.) o« ZJ5,#E E. I DuPont de Nemours [FIZE[EEH] 4, 144, 316° /1, Reeves Fl Hack 1@ it
TE PR A IR 2 3 2 H 1A T il S s S E5edE 1 % 7 7% BT i A R I 3 28491 an B A 36 [ &
F1l 4, 282, 185" HhRHIfFIZE AL,

[0023] AR, £E AR AL IR ™ A2 5 A1 16 1) B, RITT] 285 25 SEFNEE e A 2k G (Fe,05) BT
o X RP G B A AR AT ) HL 22 [ ORGP AR R Ry 28 B2 AR B ke B b, AT [ e B
P AR E R YRS 7 R R, SRR b, CRUESE, SR AEIRE B A E A T O]
BEAN ARG 58 A1 28 0T HLIN 0 2045 1 - 33 BARBR 25120 , 1IX S B A BT 1AL 64t 8
Tl 5 W2 PR MRS HE i PR B S8 (80 RO ) 388 281 7% 250 ) ]

[0024] & 42U AE T8 H NaCl 445 #h ity FE AR T 1EAT % 540 I 72 DUJE il h 48 & )
(NaCl-FeCl,) BRARAS ) #h 5 BAE 2 BLS [ S BB B R D R AT IR Ak R, IX 2877
T IR SRAT F B2 2 IR T 24 RORHRAE S A SEAT AR /DD 95 o J0 41, 28 RN 25 B 25 Al
PV A A AN E ORI R A4 B R 28 A B3 21 PR A

[0025]  FAAEAL 77 V5 B 55— AN R B — BT 2 7 AR B RS &R R £, BEKZY T5vol %
CL,, PR & Bl A 2k A L 4 R 1 2 B AR DR B v G AR I 4 R R B 48 (Tlvol %
0,) F1 =5tk (7.5vol% CO,) R RFEACHIARRE . BRIIL, B B R = RN E . BEAh, 1]
FULAS BRI AR IR LA BRI Ui B %5 8 BRI a b 2 FH

[0026] it 4, i it FAEAL A R URBCE SR A | 2 () AR AE A Sk o SR T, SAk

8
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#R A P RTRODIR A R S =B e (R, £k ) UK B2 I AER 55 S8 b,
TG R F A VAR A AE B 800°C IMRLEE T AT, WIAFAE T 2R b I AR BE ), A
T AE SN 28% 7= AR T, IX S BOZ B AL AERE R R0 R B i AL (R e &5, 3 SR I
) Py T EE 2 .

[0027]  YEME. I.Du Pont de Nemours % #EAAE H (1A B IR EE AR b 22182 f , B
BRI A PR B S T IX RO, 1 11 SCM ChemicalsLtd. ®\Kronos Titan GmbH’ 1
kM Tioxide™,

[0028] X T UM E I ZURVER 1) [B] I (BRI, 25 18 0 — Rtk 2, B AL Ad B 2k

[0020]  MIRAHARFE, BT\ T 00, g A8 HH NS B e Rk & 8 . F158
b ARSI A B AR AR B B I B ROV DN . TR, X TR B AR il A
B e FE ) LR, IR, Rl A Ao R o R, S I AR TR IR B, kR
[k A -

[0030] K 22 % 00 ) FLA 25 T vk e W0 T vk FH R AE B AR FBLCRR K, [ IR B ke S Bl o 72 T
FH 3 E Al 2k il 1 PR T 1 PR BR PR PR AR i o AR IXAE (R 7 35, ATV FE 2 S ARz R A A AL — i
L 42 B 30E o AN A B8 00 JE Tl ST A A R B B R UL

[0031]  FERAAR AN, 8 i i ik A 26 /K BRI 47 26 8 [P e U2 SCHR 78 3 1 SR B, A 5
W2 T A RSB B AR e AR, B AR5 B S B R Ik A i
o SRR 45 1) T RS Ak 25 T AT M R H B

[0032] 5 —FhSCHR 78 /0 il SR I Z R CUFIB I ) 1928 4F LEVY (&R, ZKRHALTFT
N SRV Bk BV (] I [T SOIr A= SURN 4 R i Bk ) ] S rLAL 7 07V . 2 ALK RN R
- R PR B AT Ay ) B K 5 PR AR 11 P IR A o E 90-100°CHE 110-270A. m® 1]
HIALE B SR 2. 3-3. OV (1)~ 3 it tl R idFAT Hi R o V25 b 38 ML AR A2 90-100% » FHAR
HIAAVB S W A (5, CaCl,\ NaCl) , ifiy Ak FE B0 RS 25 20wt. % FeCl, HIZK¥ o
SRR 2 B 225 14T 177 B AR A AR o Bl B 0 S I

[0033] G4k, £F 1990 4F, Osaka Titanium Co. Ltd ( BR{E Toho) f¥] OGASAWARA 25 A 7F
BRHED A Tl S R AR AT B B B S AT R 4 R AL
(R ACHS VB (A PR R o B M ol 86 DY U BR B R R R (R D78 AR I R ) ) 1 r gt A=
B GERIHAR J7 2. TE Ogasawara 28441 (I 7y, oh e 40 B Sk P24 e g & e
SE YA 2 3-5 (1) pH AR AR R AR, 1 FH SO AR R 1) SR AR R AR AT DA BB 25 Y B )
5] % AR, [F] IRy FL R ) 2 e R S RV TR AR T SR Bg = (B, A B 1 ATk i 2 [R) 47
FERITEIBR ) FRARR . A8 FH () BAARAR 1 A2 Bk, AELRE i m] DI ANEE AW R Bl Bk & 4, 8 HH IR BH AR
AN AT SR e RRARR & BN DU R, 5580 P B = LA 7 V2 AH I, 3R 3— B = 5 VAL
- He % 3 e b A\ TR 2% B0 40 <6 B A A 0TS G AR I L &6 i (R B o b, A5 B AR F ARV pH
{ELAE 3-5 BRAEEE G 7E AR & Ui

[0034] NI, 7EXXAE B 7V, IR T ) W BH L A B, G2 T (1) B A # SRR Ik
HIBH AR A (1) WA B R AE IR DGR B oAb, A7 S8 P AR 5 S0 3 SR 7K BH AR H A v
S M A FHACL 5 I8 SR S 5 | A v )R LA o v %) HL B s R B AR o i s 40 D ik
TREF A X PRI T R UNUR Y 3[R ) v B B REFE, 31X 5 RTAT I DAL A A AT
[0035] K|, 475 75 2 AN B Bk < S8 LA A0 R [ I [ g 2K <6 g 0 S IR s A5ORN 2 B 1K 7
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.
[0036] AR EHUGEH-PSIH T2 30k, BN @ 5| e & FFEAS T,

ZIARNE

[0037] AR BH AR E b BN s Bk i S R P i 4 R S U A 2 T v
[0038]  §H EL4AHh U, A B — AN T5 [ SO 2R B S S VR R G B R AU
W25k, GOTE AR UL T AR

[0039] a) $RA4LE k4R AL

[0040]  b) 7 HUARRE 0 R% E B8 8 SUL DS L fE, AR AR R A A Tk
e R B AR G HLAL B pHARL /N TR 2 1R B A v 1 BRI A B =5, e 4 A7 PRl HLAL B BR AR R
figt R Y RV 6K o 2, R SRV B L I ) TR B D, 1 VAR D IR FE AT 1 kB R AL D TR
1% HL AR A 1) A BH AR S 2 AP O B, AT ASE 2k i RRULE BR ARRI A U AR FRARCH , B9 R 308k
T 5 N

[0041]  ¢) 735l R I v TR IR BR AN BT ik 50 <

[0042]  FE—AMRpE SEil Ty b, IR E SR B AL AR R () BFEELL PR .
[0043]  al) FFARIKES BRI A It AL ERE, AT X&KL s A1

[0044]  a2) X PTR & ACKBLEAT A3 B, AT TE AN TR ORI 70 25 Hh s 2k 8 ) s
TR

[0045] 75 55— MReE B SE 7 28, K B A FRL AR ) pH AE T 21K 4Y 0. 3— K4y 1. 8,4k
R 0.6- K4y 1.5, EALIE KL 0. 6- K4y 1.1, AL R 0.9- K4 1. 1.

[0046] 7557 — R 2 I SEE J7 227, FAFRAE 0. 5mol. dm °HC1 H4E 25°C, 200A. m*, Hfg K
TR 425mV [ B R .

[0047] 755 —MMFEE Sty &b, IR HR Ik B BLUF IR IS S sn 8 BR K G <
e R A e i I R o I B I o 2 I 2 s [ e e e e
& ARG IR G 8 K o

[0048] AU B I3 — AN J7 A O Bk < T S A s v 1R e <6 B R RN S T v TV
05

[0049]  a) 24 E k&R &AL ;

[0050]  b) £E R FERE P HL A2 A B LIV, 1 e R R R A A
i P A E Ak v D B AR P ISP AR 68 3, R 2 B B LA, 5 TS R v e 1) S 6K I =2, B AR AT
BB e =543 BH 25 1 A8 3 00 B, 12 PR D R FE AT TR 1 B pHAE /D T 2 I BT IR & Bk R AL
VI E DA 3R PR AR P P AR 1% P ks I AR B 2= R I B, AT Ao R AE B B rR O AR et
FUSTEMAARIA B R BRI s 0

[0051]  c¢) 43l AT s TR R R R BT iR S <o

[0052]  7E 2 MR B P ) 152 LA A0 H T 28461 1 5 HA 1) A R B AR o St 7 2 16 A BR ol M 3 ik
ZJa s AR B IO SRR e AR 1S T .

[0053] B I 15 22 i B

[0054]  {EPffF -

[0055] 12 R R AR AR R B A — S 7 RIS AL T VA S A D R R s &
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B, 1% B A T VESE T PR A R DT ELAT 28 pH (RO 1Y) Bk e AL D VA T LA
[0056] & 2 52 W R AR MR A A I 5F — St 7 SR I EEA AL 22 T A A A D RIS B
AL S TTASE T R S AR O ELAT 48 oH (1A I 2k B S AL D vk AT FEL A
2t pH AR % P A AR BAE E 5 IR R = T E il i ITve R 2 T 5
[0057] & 3 52 S R AR R A A W1 50 = St 7 S I BEA AL 22 T A A S D RIS B
% B AE T AR T =B = P AR O EL TR 1) Bk < S A v v A T AR

[0058] K 4 JE AN B — L Uy G A 1 T R = P AR R ) s ], b R A o

X AR RS AR AL KA
[0050] & 5 JE A i B — S U 56 A A I =R = A AR 1) s ) R R AL
S NAEREAS AR AL KA

[0060] ¥ 6 il it HAH T BT (SEM) SRISIGBE F, & BoR SEife) 2a H A SiA3 (1 B A
CANIOESSR AR RER LS T I

[o061] & 7 2l ik I i 7 24T (SEM) RTSIIE Fr, ‘& BoR St 2a Hh pir3fcA3 () gk
T AR IL DT A AL

[0062] || 8 J& @ R SEHEM 2b 3RS 1 HA D EHL B OLE TR A

[0063] & 9 2 @RSt 5 thHRTT IRk E g ¥ r TR AR K I

[0064] ] 10 & B R3] 6 PR k& B ITRRINIE f

[0065] || 11 & Wonsiitifs] 8 3R MR b e (PR RHIERE ) EIR

[o066] ¥ 12 & o R SEE ] 9 HIRTFIIMRAL th &k (BB 7 A2 el $8 ) MEuR s
[0067] ¥ 13 & W xSt 10 rhafA ket 2k (BB AR FE ) IR,

BAXEAR

[0068]  7EARAE A A BH (¥ 7 v rhn] DU FH 5 A 5Ok, A0 AR BT, e LA R (81
13 B & A Bk s A ) IR RREBUR, TR VER ST H e & B e S TR 1R B
PRI, JEOREAT DU [ 25 TR ORHE 2 B

[0069]  ASCHTA I IATE " FOARAE " — AR P B 2 B = & I Al o AR BH s At
(9 BT AT PR 2 D A P AR B = R AR B =5, e T 22 D — AN B P AC S I 23 B

[0070] 435 K FELAEAEIS , A SCAT A IARTE " AEBARKERG =7 2 HE 9 B A F AE A 1) BH AR B
FA/ SRR E R PR R . O T SIS R, E AR R = A I B AR RS =
[0071] AT A IR TR 68 FeL A (IRFRIE H R ) — M Fa e F st id b~ sUAR Iy e AR
TR R SE 50 A FE A FUR IR I O B F AR FEL A A ) 2 A R R 22

[0072] 9% R BARRET, A SCHTEH ARTE " S A 2 S5 E AR E <A X
L o HA e S0 F AR B AR A AR TRl S0 0 /M, T BRI Bk rE AR . oA
S AR R O HAR R H 529 25 26 W, Cardarelli' Fl Exxon Research and
Engineering and Co. WJSEEEH 5,911, 869" th. HHIM, BT RHAE RVFEL 4B DI
FORIES . 15 E 1 BIARAL B EE BRI PE s2 ) AL RE ek ( T ek e m el ) VK& 4 (Al sk
ASTM 254K 7) (&% ( TbEk G gl fg ) A &8 ( Ds R g ) a4 i ( Tlksk
B ) e e (TWBUCE R4 ) a6 a 8 (Te i maliE) a4 8 (T
B ST ) YA e (T ERE Mgl ) e a e & (DB SaifE) 6.k

11
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A& RN E B KT

[0073] RV AZIEMRI 2, B mrEU A AR T DL A s S0 AR A A i
EEI DN RN EER e ERINY P A7

[0074] MR AR, ASCHT A RIR " SUB R HLE A" 2RI 0. 5mol. dm®
HC1 WP E 25°C R, 200A. m°, HA 4 5HE KT KL 425mv il sk

[0075] RV AZIEMR I A2, BEAT R 38 A & BH U7 v 00— ST 3 1 20 BRIV S I M B e T A5 TR 19
U5 TE U EAEJFURL R IAAFAE o 50 1, AN S BT ] B AR A & B I 5 VI R R R B A 4 24
AN W FRATAE T J50RH R, WAL 43 85 0 RO AH ORI o

[0076]  ASCHTEHIIRR " Bl ELR A LB 5SS BENER, Kk, gl
LIXT Y 5 AE AN — 2 A X AR KD IR, S DU A F Sk & 4 Bl .

[0077]  FEH b J5URk 2 AR AT/ B K R A S8 75 28, BT id 75 VA8 1 SE A T4 IR
B, 1 W 7E & AR IEORE (G, IR BRERAT | ki L AR & & 406 ) I Nk SAL
ARV E = 10 Je K EAL 88 A DU 5P AT — Rl 32 SRR T E K 06 iR ok
[ frr A P v TR R R B B 2 o B FE A R R e S 1) 1) = R B VR I R 1R - 7T &2 &AL
VIR 58 IR 2 S5 ¥ BT A SR Rk o 308 i 7 B 10 A0 5 o S B [ AR AL BRS A4 ek R e
P2k AL BB AR IR G040 I AN I 44 5 5 Bk B S D R B RO R Rl i
M4 B F A B . B D IR M AK /N OB B BT 3R B0, WK, T s 22 [a] ik S
WV #% BE FFRUESE (B F A E R AR, LR AR &), RIS Bk ]
I THE—REDE.

[0078]  {EH 5k} 2R S ) — AN Sl 77 b, R B mT LA By ] v e o] A A B 43
B (s g ) 2 AT

[0079] 7B —ANSZiti 5 Fh, Hob JFURE 298 K MEUATE X, BB 2k 4R Sk s T
VIS KA T 3, BRARD IRAS R R T 2

[0080] 2 J&, —Ah BB iAAR RN LA N Bk 4 A 8 TRD B (R SCAT f ( P SR
S8, EANE T H AR A kS S R RN [R5 ) < R R UK AR [ ) —
R B, A5 AR 3 pH B/ T 2 BRI BR F AR U8 F B TR IR B AR

[0081]  TEARE A A B 5 32 i — N Re s Sl 77 8, Wi 1 o, 1 56 P A M 70 ) 4E
AP F, S B s A AL BB TR A YR & 4 B S AL RS W pH B T B R4
0.6- K2 1. 8, BbJ5, I RMES FH T

[0082] {52 MR 1, HOARI BUib K AE HAARE 1 AR B9 25 P i A 22 pH (BT 1 & k4 8 L
WG » % kA B A VB R D 78 2 AR P AV o P A P 4 B 3 1 A SR
BRI =R (A0l 4 BoR ) o BAARES = A58 ek R & 4 (Gl & ASTM 2548 7) 1l
FS PR AR » i B AR B 2 LA e SO RS AR E B AR (DSA™-CL,) o AEBAAR % = LA
AT A ) BH AR FLAAEV E K 2 20wt %6 R IR K2y 17wt % SALEE S K2 10, 000ppm 15 4 2%
R =k Fe®™) IR &R k.

[0083]  7EFEMAMAN], 7E KL 0.6 KLY 1. 8 {3k pHAE N, %k &8 5 fL A Ak —BUITTIE &
PR AE AR UTIR . FAEA ZLRIDTTE B 7E AR A L FE & 1 TE AR R K& fud b —
PURIPTTE S pH AR R ms . o5 — 77 T, AR % LR lAb 22 B, S B T i vl
1ok B 110 A 4 e 5 B AR B 5 3 A BH AR 1 2 T A R SUSCHETK
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[0084]  Fe® (ag)+2e” — Fe’(s) ( [k -)

[0085] 2C1 (aq) — Cl,(g)+2e ( FHA% +) .

[0086] it ) AV IR

[0087] FeCl, — Fe(s)+CL,(g) -

[0088] 13 1] BE A A= Il S MY, 91 L 4L AR IR

[0089]  2H,0(1) — 0,(g) +4H (aq) +4e,

[0090] S AE AR -

[0091]  2H (aq)+2e — H,(g),

[0092]  LAKJR B =M ikiH & 1 RS -

[0093] Fe (ag)+e — Fe® (aq) »

[0094]  FEFAMRAN, 4n N 87X S AN 22 1K) 81 s B fe /M < GRS B A FRUEVR pH (BN TR 44
2 S AT RIS A 8 B AR R LA 1 S0 o SRR U, T AR AR
RUTHII7 1 AR B E 25 08 g oAt T~ HA Ee Bk m S i 5 (440 e ) o ik,
¥ BRI AR LAV 1Y) pH (E 4E R FE K20 0. 6- K4 1.8, LIk K2 0. 6- K4 1.5, HhLiE KL
0.6- K4 1. 1, mALIERL 0. 9- KA 1. 1. BeAk, TEBARRR == 7 8 A B PR U4 T B
By 11 R PR - A

[0095]  7ERHARAN , A58 AR S0 H R~T A e 1R BH AR T DABH (48 0 I8 AT R e 4
FE S

[0096]  HAMAIE H AE K2 40°C — K2 110°CAEE i yii#E#l (galvanostaticcontrol) ik
1T S HLIILE B K4 200- K425 2000A/m”, b Byt HL R K24 1. 2- K24 3.5V/ Hijth.
TR E S 7 8 v VARS8l R T K40 90%, IF HAPI L REFE N K2 2. 1- K4
6. 2kWh/ T TR 2k MKy 1. 1- K4y 3. 5kWh/ T 55 Ko

[0097]  Jg ik R J7 VA OB BV 0o A0 AN, dn il 1 BT, m LU I sl R, A e 2
oA SRR AES I DAV HT, e S R 2s A1 TR IR 2518 (B8 ) UL T4 &)a s
A] LR 74 SR 4 S 2 AL, AT 2 B ik s fifi A7 4 o

[0098]  AEKIHBRATL Al bt ) B FL TR 2Kk 6 B 1K )R AR o AR S Bzl NI S AL N I 74
B (50wt. % NaOH) LAEFEMEHBAS AR AN I YR =R (oxydiser) , i HA R
T, SRR LU A PLE AL R AU T S bt [P el Bk & 8 o AR 5 F 20 [ AL B (NH,CT)
M/ B A R D0 B 7 B AR LS BT A AR A AL R B (NHLVO,) . PRI, 7
EFEREE St P, o B P RAE P R R T .

[0099] il B2 s I 31 25 I vl AB A 0 BRI AS 5 Bk 1) W AR R, BRET R W R, BLAE R
PEAE AR Y — K &Y (CaS0,. 2H,0) B 25 Ml I 45 AT 1k (1) IR & 0 5 MW R
(radioactivity), KZH IR IRES .

[0100] 4R J5 Kbk B 0 IR & BEER 1A B K iR /K A DA 7= AR v 4% FH T i3 i 5 4 ) i S 457
(proppant) RIS AR &E A BT~ Rk B0k, [R] B[RS 1) R 1R

[0101]  NAXFRARRISE, R 1 77 O AR H g R 1) pH R, 481 el 22 31 0. 3-0. 5, 1]
FEGLA B B PTR MU IE , T2 B 7R 4 & BRI, RIS S0 BRIy b, AN T 72 H A S0 Tm) i AT
P B PR SR, IXAEAST FH 9 B 25 H AR 1) T 5 TR AN A B R STl T 52, TR A P 3R A K 2
IR LA s s (AR JF BER SR /e T R

13
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[0102]  FERRYE AR W T5E R o —AMRe 8 SE 77 22, Wil 2 — Rtk @ I8, Tl
TiE e & Bk B FA IS I RS L & B O g I E IR (KC10,) LB TR
AL (V) CREZR) o RGN IAH N = EALEE (TT1) I A B0 1 a4 Ak B Bl AR
B A A B E TR G YR T pHAE TR T B K2 0. 5- K40 30 iXFEAEHL (V) FIEs
(V1) —PiyE, @k Lytie ey S8tk (8k (0H),) o ARG B BT B0 3 B U8 1)
CLRIH AR IR P B L BRI B DTIE . A B W 3RS 1 = PLotiE (Bl 2P e )
BT R E R E E AL IO IR B8R (oxydiser) Ffh. LFF M EREA S
FEE A Y IFE L a8 (NH,0H) A1/ B Ab e (NH,CL) s Rt s 4R A 9 fmA
B (NH,VO0,) PLvE, FEHEIL.

[0103]  ##1F B4/ B9 D BRIGPESE BV B 2B W oHAE Y 7E/N T 2, (RIE R 0. 6- K2
1. 8, FF R AT PRI Z pH AE V1T 1 & B & B S AL (R o) e T .
[0104] {52 ] 2, FLfFb A AT HLARAE 1) B AR RS 25 PO AT 2000 HL22 pH (1 1 & 2k a8
A G AR o & kG B A ES R 78 >4 B A v . AL T L, FL AR o it
P8, 12 FLth IE o B B A R (Wi 4 TR ) . BIRERE BRI &R EERE S (8
HE ASTM 250 7) R I BA AR BAAR IS 5= B &S R A2 I BE AR (DSA™-C1,) .
AT 84 B4 1) SR B FRLAR VR FH K 2 20wt %6 BRI AR Y 17wt %6 A EE 51 S FI K4y
10, 000ppm (1) =48k (Fe™) MIVBE W HIR. 75 FEAFEIR), ARYE DL T Ak 2% N, 4k 4@ It
FAT IR, R OB B 7 28 0 m o o 9 20— 1) A B T A% 381 PR AW % =25 72 B AR K 2R i R A
A

[0105] Fe* (aq)+2e — Fe’(s) ( AL -)

[0106] 2C1 (ag) — Cl,(g)+2e (FAMK +) o

[0107] RNV

[0108] FeCl, — Fe(s)+Cl,(g) .

[0109]  [RIFE, tom] R AL FI RN, 481 a4 S AE FRAR I

[o110]  2H,0(1) — 0,(g) +4H (aq) +4e ,

01111 Z/AE MR

[0112]  2H (aq)+2e — H,(g),

[0113]  DLEIR & =M EkPH B 7 HiE 5

[0114] Fe’ (ag)+e — Fe* (aq) »

[0115]  [RIFE, 70 FIAR M, 28 ik 4+ AR r g v 1) pH A /N T 2 FdaAs 1 B A s i %
(1) BH AR AA BT I e AN 75 2R P ) S N e /b o 38 A F AR PR A & B 77 R 1 BR AR M BLE 45 52
R AT T oA POk im0 FR e (R 4R o DUaedh , 45 F AR P A3 KD pH ABL4E +5 /1 K 2
0.6- K& L. 8, YL K4y 0. 6- K4y 1.5, EIMRIE R 0. 6- K2y 1. 1, i K29 0.9-1. 1.
WAL, 7EFAR RS =5 b 07 A FH A0SR 1 4 nT BAS B BT b P Ak BH 28 - 1) AR A o

[o116] AR BHAR M, A8 FH T S0 RS AR e B BRI AR AT DA RH 14800 S AT A o v 4
FE S A

[o117]  FEPE 2 (s J7 Zerh, AR 70 K20 40°C — K 110 CHEME L fidss il AT . &
HELYAL 25 FE AR 2 200- K240 2000A/m?, HoAh B H [ ok K24 1. 9— K4 3.5V/ Hidth, 7EiZ%4F
TE PS5 B rh, Vb BB AR A KT 90 %, I HLL REFEIE 5 7E K40 2- K4 3. TkWh/ T3¢

14
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BRARZ 1. 6- K2 3kWh/ T 3a 5o

[0118] 7RI e St 7 8, e it A WS [mTee H IR S0, A 220 A AR e a2 I BAYV
H, FAF B B ae Ao TRBR IR 5 1 (VIR ) AT e, T3 &R ga fifd
A INTTTAE ik BRI i A7 LA A5 P48 o

[0119]  MEKFARA IR b & Ao TR ) 2k 4 J 1) JSAR

[0120]  H IRt RS I 20 25 LR 8 1) B (R0 AS 35 Bk I WAV, BUET Vb, DAIER 0 4
AR RS, — KA (CaS0,. 2H,0) [k 25 0 ey AT 16 I IR 2 J0UR P i, K2 UM IR
[0121] RSBk B 10 PR BE AR 11 #h /K iR K i L= AR v 48 FH T Tl i s A ek B S 357
(RN 5 2 i A B R BCRITRE , [R]ISF [R5 v i) 2R 1R

[0122]  FEARYE A Bl 7210 o —ANRE e Sl 7 %2 b, Bl 3 o, 70 B A A TG b
(B pHAE AT ) BT 0L & 2R SR Bl A A3 E . T 7 VA g
v (anlEl 5 P ) HA AR - (1) BRI IRRE S, (1) X sUR
HORCSTARUE IR RRAR R PR B =, R0 (1) 8k PR B A2 46 i 5 I AR B =5 A B A s i B & ¢
AT WL BB R 35 53 s ) SRR 3 R B AR = P S I B AR L A A Ik (K&
350g/L FeCl,) HHAEE (K2 220g/L MgCL,) FRIVLFIET IR, 1M PR A HL AR HH K 2T 20wt % &1
FRFIRZ 1Twt. % S4B 5 K4 10, 000ppm 124 2RI I =08k (Fe™) Fapto K B AR Hifi
VR pHAE Y Y 2/ T pHAR 2, e 19 7E K25 0. 6- K4y 1. 8, LML R 0. 6- K4y 1.5,
R RL 0. 6- K4 1. 1, mARE KL 0. 9- K4 1. 1. (FESE B RE S 7
R, e (Kl 5) R, ke E S R B B I B e B B AT
JEE T HLARGE i e 2 2k < B B BRI A b, ]I SU B 28— i B 58— AT e J g RS A e ) B AR
IR, PR ReE B AR, ‘AR AL, AT A e W S LA RO U R
[0123] Fe* (aq)+2e — Fe’(s) ( Btk -)

[0124]  2C1 (aq) — Cl,(g)+2e (FAMK +) o

[0125] R RNSE -

[0126] FeCl, — Fe(s)+Cl,(g) o

[0127]  HUfRLERZY 40— K& 110 CTEME rLLAa il T 34T, Horh SR ss BE7E K2y 200- K
2 2000A/m”, it B O K4 1. 9- K4y 3.5V/ Mgt fEIXNSEHE 5 &, Vb B 3CRm s
KT RL90%.

[0128]  FEi% S Ty 28, a8 W (R Sc e H 1 4 R U/, A 20 ik A SR e s Jn LAVA
H, I i BRI s AT et B 25 LA T . fe )i, B T U 4 A8 Ja Ak, A
MHE I B I A7 46 .

[0120]  ANEKFAARAUB bR 25 Fo TR ) 2k 5 S 1) AR

[0130] it A Ab & (H,0,) S INEES T rh S ks & 22k b L Ira IR &5 (IV A1 V)
UL (V) o ARJEA N EE (Mg0) LLK: pHAE A BIR4) 1. 8-2. 2, X FHEUKA T4k
8L (V05 250H,0) JEBYTIE. AT b YR 073 B R 2 T0E , T B LU A T
AP (V,0.) R (CRER) .

[0131] 22 )&, FEBat BRI 2 P 45 () Je BRI 1) Sk rp LU ES AR 9 A IR ES — K&
b 2N et IR B U W) i, K2 E0h . AR5 B SRR I B K e K i A= A v &

15



CN 101517129 B W B P 11/20 7T

FH T il I s A b B S50 R T 4 20 s B RORLBORIURE, (] I (B 9 2R R
[0132]  RUHRH K2, 4480 FH — k8 2 U AR N, 70 v A 2 TR T AR 79 BT RAAN TR Y B k4
JB A ) pHAE . BRSPS w] Be ) 4n, 5 | S Bl E BRUTR M LD TUE, WA Bk, H 2
TE I AS A2 I 1) S5t 77 58 o
[0133] W] ACKCAAR Y A% BH 7 V2 I 1/F 22 2245, W T 1 i) BH R T84
[0134]  1&&HFAKRBTIER IR B (TE A ARRBEREM R BTSSR B &
E HL A, BRI, P45 8 AR A I N AU A LL Bk S A R A A, BAARAS LA feir
PREBVTRYIBIR S o 85 AR A B 3E BR i 1 SE B 2R ( Db s mal T ) VKA
G (BIAnERAR ASTM 2628 7) &Y ( TVl o malifg ) B A4 e ( TolkeksE mai g ) s
G (DB R4 ) RE4E 8 (T EE R ) A4 (e maig) .
W4V (OB mgli ) A a4a A8 (DM sl ) a4 & (e sl
F‘F) ﬁ/\% 7i<$ﬂ 7}<E|/J$E7}<¥
[0135] AT AR TE R AR RV RE (FE 8 AR BEREMEL) (1) IM/M0,-A,0,]
LipoE ﬁﬁ’]ﬁﬁlﬂjﬁ'ﬂ%ﬁﬁﬁﬁﬁw (DSA™-CL,) , & HI¥ A 1E 0 AL IR & 42 B AL )
(MMO) 114 J8 5 B2 K 4 i M 8, b MU I 5 4 S8 B EL AT R R PR BB ) &4, B K
KA EAEVB BAE N IEE VRV BREEVHVEES, MO, 2B &R
m@ EIERRT LR SR MANBIEEZ, B2 Ti0,.Z2r0,.H;0,.Nb0,Nb,05. Ta0, F Ta,0;,
A0, A TT A I AL &R ALY, B IR IR SR (PGM) 1AL, #9111 RuO,. 110, 5%
P.0,, BEANEA B 2 U1 Sn0,+ Sb,05 Bi,0, K& B AN 5 (2) AT FLE RS, B0 : WAk
PR WA 11,0, (He n 2> = 3 [840) 1K) Magneli-Anderson 4 ;
BAISA R (AB0,, Hod A 2 Fe (I1) JMn (11) B¢ Ni(11), B & Al Fe (I11).Cr(111) B¢
Co(I11)) W HLPESEMY sBURA TN 2514 (ABO,, Horp A J2 Fe (I1) . Mn (11) « Co (11) Bk
Ni (1T),B & Ti (IV)) BUEA RS St AB,O, 3 LML) 8 (3) BREEM B g7 25 |
INBIEMEA BT
[0136]  FH T AR BH 532 () BB v A 40 & 400 At A 3 % 5 #6491 U1 MgCl, NaCl, CaCl,
BCEMRTR G ANE R G2 bn i)k (T11) o BN, 1& & 00 FRAR i 20 & A ] LAAE DL R S
AL R 10— K2 3Twt. % b (IR 20% ) s K4 1- K4 20wt. % MgCl,.NaCl,
KCI. LiCl. CaCl, BCEMIRAY (RIEKRL 16% ) 5K 10- K&y 12, 000ppm wt. 1EA
ZERIF Fe (1T1) (L 8, 000-10, 000ppm wt)
[0137]  FEA K B M — K5 5 A AR (1) Sl 7 2, B v AL G 4 mT AAE DL Ty [
U K4 1= K2y 450g/LEALER (1) (BIEKZ 335g/L) , K& 1- K#y350g/L MgCl, ({iL
WK 4y 250g/L) , K4 1- K2 350g/L CaCl, (fLik K4y 250g/L) B K2 350g/L MgCl, Fl
CaCl, FIVRAY) (IRIEKZ) 250g/L) s ien] LgE—BAL7% 0- K2 10g/L if &5 HCl . 7EIXAFF
()52 )t 77 2, BRI WAV pH B — R K4 0. 6- K29 1.5, IE K4 0.6- K4 1.1, 54k
AL 0.9- K4 1.1,
[0138] S Wil JE mT LA A K20 40— K4 110°C, IRIE KL 80— K 95°C . fmAtitHh, B AER
FE R K21 85C.
[0139]  BHAR, HhL AR AN BH A FRL ARV ) PR BB AL I R K24 0. 1- K40 100L/min, Lk K
£50.1- K#) 30L/min. SOLIEEHL, (RFRFE K K4 2L /min.
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[0140] & 1 7 AR B O AS Al IR TR AR W), A FLAgE S0 1) 1) BR AR PRI 285 R R b R K &Y
50— K% 1000A/m”*. RLIEHL, FERETE DL T, FFIAK FL 7025 2 R K2 500A/m”

[0141] 5 7 7= A48 , 8 FEU AR S0 100 1 BF A PRI 25 B R A K249 3000~ K24 50004 /m* s A1
e, FEIRAE 0T S B AR 2 R K 4000A/m’.

[0142]  FH T AR B 532 (0 (R B A0 T DL e P 1, 48] 4 i 00 I P 1) B ) » B 3 e ), 437 2
B AR A e, A8 A TRT B4 A2 A . AR BH 5 VR R B B - A 5 AT BH 2
AT AR o T A ) 9 1 A i S ) A PR ) P S T SR g e (BT 12) 6
[0143]  &BF] LA H AR [R) BT, %of L BHLF R B B A RN 2 o e R HE & K2 6mm
[0144] 1 [ 28 H LA AR RR a1 S5t 8] 58 1 40 Bb i BH AR A B

[0145]  SZjfifs] 1

[0146] & k<) S V00 il 2 AR AS S5 B () AR 1K) 70 19 o

[0147]  —#k 10 Fro oK A, RIMR4a 1 & B (UGS) BNk s Ak i &)=
Wy AU BRI P PR . B e B S I 10g/LUiF S BRI (HCL) AR AL
JKTE 80°C FRA LLRAEH T A TSR & B & ). TErE et G, ET T
i B H A 4.5 FAAREERIK 240-mm WARAT G (Buchner) s (CoorsTek) iy i ) #4
HZ SRR FzAT Rl S 22 e /0 5 R SR IE R 10 KSR (Erlenmeyer) JLASBENE
(Kimax) T3 A4 AR 3 FUR R AR TG K 384K No. 42 (Whatman) o 4 T $&m 427 =&, [A]
Ny - I5CH 4 A I 2847 [C — AR YA

[0148] /)b FH 55 /b f A0 HL IR A 1) 25 89 /K VR 5% BT A5 I U F , 288 1k 7R 10 JBe 7, TN A
BB, RS0 110°C MR — 2. WA B AL 2 23 BT 15 H , Ak B 1) AN e 2 4k 3=
B R SO R L A RERVEERR £ . AR R R IR R Ay . AR TR IS
TRAT IR B[] A PRIk 2 2H R R SR 7E R 3R 3 P ga

[0149] 3R 3- fEFR MK RIS T8 5 M AE HEFE AR AL (wt. % )

[0150]

A0, 5 48 4 1 X EE S
753 C 54.00
ZRALEK TiO, 21.07
— 8 SiO, 14.38
1 Mk 3 Fe,0; 4.42
AR S 1.44
Hee e - 4.69
%t 100

[0151]  FESLUEANVEER 58 ML S » Ve A DU R IR AL 18L, R E A WS 31 iy 28 Y A il

(RIOK 5US- & A faT el b o AERR IR 2 A 58 S HE X PRI A v i H IR EAE R 4 TPy

Ho BN ZER P AL (D HIREE (BD 83. Tg/L) X176 & USRI LI TR it B AR

VUE LT BEAT AR I AR, BT DA 7 B R SR P it IR 12 KKK

BERAEAR (Corning) EINH WK ARFRER D BIDY 732 — (4. 5L) W, 4 1E78 k. FE8

ABTBG e AR R B 3 H 24 4E 80 CHURER SUfb Bk (11) 123 3358/ (S
17
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TAWEW) o IR T By L0 ST VA H S Wk 1 45 &, S R 23 v B 31 10L
I B P N gs (Kimble—Contes) HY, 1ZIEHE X ARl It In#WE (Lauda GmbH) fiERY [
TEFR K I — B VR TR B 4E R AR 80°C o ISIE 1 73 I 12 Rk 2k PR TR AL iV VR LA
YERRIT IR MR KL 10g/Le SEFR b, fE/NF 0.5 B pHAE T, ek (Fe®) B =4k (Fe™)
W2 A IRS . SEAh, RIAE RS T B kb, A e B U2, JF HLERAE %
VR /8 B T KRS 1 B8 TR AR B A BB 1 T 28 R B 1S 1) B KB 2K o kil 4% R0 i 47
(R %% T I P IR

CN 101517129 B b

[0152] 3 4- BRI & B AWK (g/L)
[0153]
) F Wi X | RREH | BIRLY | VIRER
Wb IE R REBHR | pH-BFZE
(FRB 1) | (FEHB1) |(EHEH] 485)
AAgk () FeCl, 83.7 335 350(*)
LA () MgCl; 19.7 79 200
A4 () AICl 20.3 81 70
FALEE (1) n MnCl, 13.4 53 35
FAALEAR (V) VOCI, 5.7 22 0.1
A4 () CrCly 2.4 9.5 0.4
FALE5 (D CaCl, 2.1 8.4 7.8
i R HCI 10 10 0.00
JE25°C G SE & kg/m® 1171 1259 1360
pH = 0.4 0.5 0.9
(") 2R F pHAEZ BT Fodn— 2B AN 5K B 69 IR E4R (1) Fa & F 440

[0154]  SCHffs] 2

[0155]  SEjifi] 2a— ( WILH IR 4G & 2k & 8 SV HAE pHAE 1. 1 FROMHAE ) o — b
T A IR A BRISAT B SR | AT kA B AR T T AE pHAE 1. 1L AR
J& 1 FLEAE PR B AR B = SRR BR . LA /3 B Electrocell AB(Sweden) [ EBENL T
R MP i AA p, H B Ex cellion® 1-200 (SnowPure LLC) il 6 B B 758 B i /3
B (K P AN B 2o RS PR J L AT 26 T B2 100em”®, A v AR 5 8] B 420 (1) 1) 25 22 6mm

[0156] [ e 25 A0 45 FHEKAE A5 4 (ASTM %5 4% 7 ;Ti-0. 15Pd) il eI BRARAR, i BKAE & 4
B Titanium Industries $&fft. 7EHAR AT, WK HRE AR - HRIEASY) (T0vol %ik
HNO, 20vol %3 HE F1 10vol % H,0) /&A1, SR 05 H 25 3 /KA Hbs & P vk B30 %
AR E R .

[0157]  PAAKBE = FH 1 Magneto BV (Netherlands) $2fEf R ~F A IBAM (DSA™-CL,),
B WA U A ARE (Ru0,) (K - & & FEA (Ti-0. 15Pd/Ru0,) HIAR il B, ATid —
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FALET 78 1 FL AL R TR IR RV o BART S FEAG BRI BR AR FEL AR 20wt % 3hIR 5
17wt. % F@ALEE (MgCl,) AT 10, 000ppm 7E A2 Bkl =M ek (Fe™), LLA A B K & F/KIIK
WA R LA 500A/m” (1) 6k HL 7025 P A P b E AT AR o BRI P 2 80 °C I HLBA AR HE R
T RH AR H AR AR AR AL AR A 1L/ mine 7E 1% FILES R, U 1 5 it FL R 2 2. 528V, 7E
L IR), a2k B DU T I 53— 7 1, AR 4E DU T M AL O, B B &ead m iz i 9]
1 AT 90 6L S M 88 3 X A% A B Al 1) R T A A A S

[0158] Fe® (ag)+2e — Fe'(s) ( [HH% -)

[0159]  2C1 (aq) — Cl,(g)+2e¢ (FHIK +) .

[0160] S HEIALZE VAR -

[0161] FeCl, — Fe(s)+Cl,(g) »

[0162]  FEM/S/INNFIELE LR 2 5, DI A R T T il . 28 i L2 25 ) i VERBA £
I 2 FCRA R R A HLAR TR AR . I R A R4 0. 126mm Jf HH FUE U2 8. 30g. 7E
A B (SEM) THEFERAZ G, BFE LRSIy, HA AR al 14
=LA N SR (DL 6 T 7) o TEFAT AARE i IR 24k 25 0 AT 2 5, ‘B HH 68wt %
AN 32wt % FLAEAL AL (V,0,) R, FLAAL AL TR AT BEA A T DA R s AE B R
T, KAEPHE T ) B U, B R, 1X 0 H 2040 5 B pH A g iy, 1X 5
TR ZUBORLITE , BR AN B DTIE D o I LS00 25 T A v 5 H AR 2 80 %
I HAE 500A/m” T LLREFESE 3. 033kWh/ ke PR (8K + TL4 4k — 4L ) oK 4. 460kWh/kg 4l
o

[0163] ¥ H FUFHIEA Viton BHIIESNIR Masterflex L/S Digital Pump) i 4 =]
OB R R E R Z RS T BRI A I R R IR YRR A
H, AR5 B i SR T T e iR R (98wt. % H,90,) FIBEIIR R ZAK Y &8, &
Ja AR S e A R AL AR (KT BRI 25 ATTAR A LA R SRS RE O
[0164]  CI, (< )+3K ,#31 ,, = 3K ;15 ,+2C1 0

[0165]  fEHLMRSE R Jo , B FRAR IR EN (Na,S,0,) I FRAEE BRI DL N3 52 37 2
L .

[0166]  4Na', +2S,0,% , K, #1, ,, = 4Na ", +S,05 K 3T o

[0167] & T8, 72 FUJ7 1 B BAARIE R S8 3 S AR 78 % o M LIS (PHARATER A2 )
() (1) 22 S AR 0T e U1 ERL - B AR — S & U RN AE B AR — Lo 48 <00 o 7F 500A/m” R B4R EL
BEFEIA G2 2. 45kWh/ T-5r4li5< (B, 7. 652kWh/m® (NTP :0°C, 101. 325kPa)) .

[o168]  SKJtifa 2b ( WIUE IR A W k4 B S AL WEs VAE pH {E 0. 30 R HIHIAE ) o« — 1EASK
W) 2a IREATT S, F S 1) E Bk A B S AR ES O TTAE 0. 30 FOAH I 1 pH
T, LA (AR B Al 1 pH AELER =1 2K T A — AU e pHAE, 200, AR, 5715 7
AU o 308 Tk 7E P AR 1) BB B 2 AR S I A BA AR IR SR A B . FL AR L S8
2a PHER AR F], FUZIXETLE 1000A/m? [ 2SS T 1H LU T Ffd . 7512 F U 25 B AR
pH A T, W75 AR F v PR S A2 2. 865V, fE—/MIFZ 5, 25 Zy s BRI AR (LI 8) I B HL
JE R YTEY . B HAN 6. 24g R, £ H 99. 88wt. %ML 0. 12wt % T 4L
(V,05) T4 e MIXLESIEG S5 L, Al vF B2 by 28 FLIR AR 72 60 % JF HAE 1000A/m2 T () EL#E
& 4. 584kWh/kg %% .
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[0169]  idid 55 HEfH] 2a Ho A (R AH R 5 32 RIBOBCH R 5

[0170]  SCjfife] 3

[0171]  MSEHEH 2a ¥k — SLUTAR Y IOk AL — s & S8 DT BS 21 pulverisette
WHEENL (Fritsch) 9 3R BTAS R AR AE s 00 S S8 AI 57 PEA. (NaOH. 50wt. % ) 1
100°C FALFE P /NS, AbFRS) 125ml. PTFE #f Lz &5 (digestion bomb, Parr Company)
o TERHG Bz E LA R A S B S B A kL. RS B B Rk (NH,CL) sl
B&E PLBAR P DAF AR PLER B (NH,VO0,) UTUE » B JGAEZ AN EBLE TS 1E 400°C FEFH
Af (Fisher Isotemp) H%ke 4wl B e LURE Il (NHy) FI/KZE (H,0) , AT A 1o
FAL ML - B EB K. RE¥ZH KR 2] Inconel HIH IFAE 700°C FAEZ T4
Rl A s A A A ARV AR - o R 5 FH AT A Ay B B 510 AR 4 1551 B 15 1) LA e Dl i
(1) 5[] R () S B 1) EL A Atk 4 B A L P B AR B MR BE ML (Fritsch GmbH) ™ho Pk
RE =4 TR A IR K.

[0172]  =SCjfifs] 4

[0173]  7E LA AT N SEE 1 (1) 5 Bk B AL U B 2500 — Ak 25 B 2 AR B
(NaC105) AN INEN S 1 Hp il 5% AT ARy b DURIE DL RS BT a S 7 (V.V) &
ML (V)

[0174]  5VO°'+C10, +2H,0 — 5V0,+0. 5C1, (g) +4H .

[0175]  JifE HE A2, SCER BN BV D0 AR mT DATE VR vk 46 2 Ja 130T

[0176] 2 J5, ¥ U EENAMEE FeCly) FIANZEE AR 5 T8 A — AU RIS S AL Bk L
DUVE o WERhILYTIE AR L e 2 UTTE » SEBr b, a0 R0 ME—UTiE B9 i, WIYiie s e
BB PLIR LN TR 0. 02mo 1 /L I3 1l

[0177]  ZI KA LA L (V) 72 K40 pHAE 1. 8 FFERVLTE, it EE bk (I11D) 71
K% pHAH 2. 0 FFHEGRUTIE . BRI, AP Rh ) AR AR I, ‘EATI4E pH AR 1. 8-2. 0 HyllE . fEiX
FERIIEOL T, I/ Oas InAA BUAR AL EE (Mg (OH) ) IR S I pH (E H 3 pH (HIA
2. 0, {H 2 YA DLUIRE G SR VR A Bk — BRI DTE « FEIXAERY) pHAE T, K& TL5
5L (V,05 « 250H,0) ISR (T11) B956 R ILUTTE W) LAEE IR 4048 (o pile 2 X H I
A 5 S 1 AR Rl B e BRI TE D -

[0178]  ARJ5 FHIRIRAL FTAS e LAIR T pH (B FEIE 0. 5 FEfigA7 B B Mg BB T
KRR IR

[0179] M UEAR FHUN 12 2045 10 58 R R B 1 O3 28 3 S S840 B 1 IR 28 PE A (NaOH
50wt. % ) o TRV ST, B VR U T AR RO\ 250mL 20 B A I f P 9F H robust
benchtop (37 TAES ) B0l (/8 H Thermo Electron [¥) CL4) E 10, 000 # / 43 F B
TR 7 B AN E I B2 ST s R R ( R E A A8k (Fe (OH) ) 2R ) » FH#Vi M /K
(pH{E 10) /NOHEZER, FHRE LR G 5. ARG, MidE& A% (NHCD dsmalE s
JEE W LME AR IR (NHVO,) UTTE . A Ja fE8 A AR T2 4E 400°C R AEAR g
(Fisher Isotemp) H%eiZ 4l fmil ie 5k IR Il (NH,) FZKZ5 < (H,0) , A2 T f —
PILL - B EM K. REH % KR 2] Inconel H3w, 78 700°C MR PR RL, JH
TELEVAENAR b o 2R 550 R TR I g B BES S R4 E1500Ks P43 1) B 4 B e B i Bt 1] R (2 )
B B B R B A LR PR B ARSI AL (Fritsch GmbH) oo FTERA3HI™ )2 T
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P2 T A A AU R, HA B — B8 VBRI N AR

[0180]  Sjfiifs 5

[o181]  SCHEM 4 (WL & SRR ) AR — R A It AR AL SRR 78 S ] 4 31 Im) B
T U E e R SR N L pHAE 0. 9, FHE 2 8 B Rt i P AR B 5 N AR 2R .
TE LR 2 AT RAE SR 4 S da —FI2h o HLARAE 5 S 2a A0 2b thHER AR A .t L
200A/m” (1] FEL YL 25 P 1 PR IEAT AR o SR AR A 85°C I LA WM F A 8 R B AR P A VR 1
PEARGLIR AT 1L/mine fE I HEAMAFE T, W& 1) S rith o H 2 1. 85V 78 AN/ NI 1 452 Ha i
e, VYW B S 4T T A fde il 38 Ik AR5 2 T MER BRI AR ) B kS8 1 L TR Al . B
FE 2 0. 126mm 3 HIHFUE 2 10. 208 (WK 9) o &2 6 MRk a R, Bfg —Sepiabh, 7] g
HEFHE RS A, AXEESEI0 g8 FL, Al h VAP AR A2 97. 9% JF HAE 200A/m”
FHRILLREFENUIE 1. 8TkWh/kg ko ZRAILERE L 99. 99wt. % Fe, WHIREM LT & ITE,
[0182]  =Sjfifs 6

[0183] & k<)@ RIS AT = B8 3 FL A A 1 PR A — ] B d ek VS Il = ) AR B
W13 B S 110 kB SIS R T AR pHAE 1. 1, 285 A2 71 HU g A 1) rh e
WG . B 1S H Electrocell AB(Sweden) [FJRUEHL TR MP HE b A4) fl, HE L
AP BT r iR (Excellion® 1-100) FFHE 72 # il ( Excellion® 1-200) 43B&
—ABRE, FTIA A iR H H SnowPure LLC. & . FARFIRE JLATRIABUE 100em’, B4~ LR
R0 1) o5 42 1 1) B2 A2 6mm, A 2 1) 1) 21942 6mm

[0184] PR FR = A 46 AL & 4 (ASTM 2548 7 5Ti-0. 16Pd) il eIy AR AR , i3 & 4
Hi Titanium Industries $2it. 7EHM AT, Wi ¥ AR AR - BRIEEY) (T0vol %k
HNO, 20vol %69 HE F11 10vol % H,0) K e Ak 2520, 2R 5 FH 25 B /K A ok & mh ok L 319
HIRE N .

[0185]  BHAKES = LA H Magneto BV (Netherlands) $2HE T2 IBHFR (DSA™) , &
A R U AL ET (Ru0,) FBK - A &34 (Ti-0. 15Pd/Ru0,) AR iR, — 45T 784
LR A5 A T ik S e o

[0186]  RBH AR RE =5 P LA [B] s A A 1 I AR FEAE V2 350¢/L AL R (TT) 1 300g/L SALEL
(IT) BIYTE pHAR 1. 1 AUV, 1078 PR AR B 25 P LA B AR A B HO AR 20wt. %6 2
M 17wt. % ALEE (MgClL,) F1 10, 000ppm VE MR =Mk (Fe™) DL RAR & 1K
R 7KV TR 1o

[0187] L 500A/m” [ HLJE 2 5 {6 FEL YR HLBEAT LR R YRR P A2 80°C JF HLBA A% FH AR
H A% BB VR AT 2R VS TR AR FR IR S 1L/ mine £EiZ HURBF R T, I & 1 o B vl v s
3.502V, LRI, w2k E B 2L AR PR S 7 ZFid Excellion® 1-100 FHE +
ACHSE, I B ARk B D TR T BIR . 53— J7 1, S & 2w ik B 58— ) AT e SR R
B 2 1L FF 7 BH AR 1 2 1 AL AR A sl S HE I

[0188]  FEPRAS/NINIELS: MR 2 Ja, VIWT IR 4T F i it 8 LGS 25 2 b AVER I AR
F BT & B YT IR o DN 1 R AR K44 0. 126mm - H & 2 10. 04g (WL 10) o A
Tk st 2k B Al R A H R AR 96. 4% FF HLAE 500A/m” K EL BEFEZ 3. 485kWh/
kg ko ML) 2a th 28 T BRI s

[0189]  Iid i ARt 75 v A B I rh SRR A IR SR v T i T DL o A AT B B AR
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B (NaCl10,) S0 BZ T BRI R LIRS LR SRS BT A AHLRH &1 (V9L V) S b s
V)

[0190]  5VO*'+C10, +2H,0 — 5V0,+0. 5C1, (g) +4H .

[o191]  #RJ5, Ml /LA INAA B AL BE (Mg (OH) ) HISRBHE S i 1K) pH {8 E 21 pH R IE 2]
2.0, (H2AEIT 2. 0 LUEE R B IR G 2k - SRE S IDTTE . Ei% pHAE T, KA T
AL (V,0, ¢ 250H,0) W5ETTIED LIBEBSR AR BT e I . U ZEIX R L T2
ME—UTUE IV, BT LADTUE R AR i i P LR FE /I TR 2 0. 02mol /L NS 1k WV P
A m] LARIsE 240

[o192] i@ ihAd A 5 5L 4 FEAR R BRI B L ik o B Al UiiED . NIELRICT
VLA (0 B ROR BB DR IF B HEFE 8, M 5 7R R A W T8 U AR 400°C R AEM U m
(Fisher TIsotemp) &8 LIREIBUKZE S (H,0) , AT £ T AL - B K. 2R
Jal iz KRR 2 Inconel I, 78 700°C N AEZS SRR, HFREEA R £ 2851
FH A A Ay 1y B8 300 R4 150K B 45 10 B AT 1= < a8 D 1) g [ R8 € 0 o B 1) LAl P <
JEAT PR B RS EE AL (Fritsch GmbH) "o JITIRAS B W02 Tl 9 AL UK,
HALE— R BRAELVE  E R

[0193]  SCJif 2a.2b.5 F1 6 AT [ MO A S0 1Y) — 2o g AR IEME RS /E R R 5 o
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7
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[0195]
[0196]

A, — fESE ] 2a.2b.5 A1 6 B — NG, B IR IR s

B
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0B T R AR R PR Ak RN AT e B AR R R AR B AR DA DUUE AN TR IR S K-S
(CaS0, * 21,0) FaZ. Bididukls LU, %S EA / B EAL Y I PE TR ME 45
TR K i o

[0197]  SCJfifs] 8

[0198]  SEJEf 2a.2b.5 I 6 HREAT AL AR A B ARCR BB 2 4% — AT 55 SE 8] 2a A3 FH A
A 1) ) P A8 R R0 AT B AR B IR 1 3, AN [ ()2 3 FH DA IR] 4 B4 JF HL Hh 3508/L 4L
B (I1) M1 300g/L &AL (T1) WU 76 pH AR 1. 1 FRIZK S WRUAA) RSG PR - R B AR P A 80, T
LA E] 478 A 1) B AR AV ER 20wt %6 #h PR 5 17wt %o Ak Bk (MgCl,) A1 10, 000ppm fE 4 4%
TR =Bk (Fe®) PLA AR B KB /KKK BB . £E 80°C £ W /S B 1) 1 1) i 98
VEAT R X TR — B AR R AR AL th e, R I AL e vs. FRURAS . il i pf oK
s£f3 8 Titanium Industries [k — 85 < ASTM 554% 7 (Ti-0. 15Pd) .43 H Wah Chang [
Zircadyne® 702 B [CIRASEA ATST 254 316L 402548 6061 T6 MZi4i. 11k}, 1L
ERMES SRVFRRITRI A R . A2 /E 8] 11 Th2a .

[0199]  SLjiffs] 9

[0200]  SE i %] 2a.2b.5 F1 6 T UEAT FL A ) 90 B 1 AT RN A - 5 SE ) 2a
A8 FH FRIAH [] B R forf ol R e B R AT B B 1 A #R R K B 4% 70 B AR R & b LA [B] B 4 24 1 5
R B A% FRL R R 350e/L AL Bk (TT) 1 300g/L S AL 86 (IT) W 9 75 pHAE 1. 1 1 K
S VBURE) RS, T A K B 25 DA (] 2 0 B0 1) S A0 P A VR E 20wt 26 Bh IR 5 17wt %6 Ak Bk
(MgCl1,) F1 10, 000ppm {F A ZEh i) 1) =M 8k (Fe™) LA R4k & 2% B T /K I K S R e 76
80°C 7 9 /N I 1y S0 B) 1 L i dE AT L e R T B — ) B AT R B SR Al A i 2, B
MR vs. VLE . W52 Excellion® 1-100 (SnowPure LLC) . Neosepta®
AMH. ACM F1 AHA (Tokuyama Co. Ltd. -Eurodia) . Selemion (AsahiGlass) 1 Ultrex®
AMI-7001 (Membrane International). AL IIRAEE 12 h4y

[0201]  SZjf] 10

[0202]  SEiifh) 2a.2b.5 H1 6 FHREAT FELAR ) B B R AR ZH R R B 4 — FH B SETt AR 9
A5 FH A [R] £ e forp BRI 1 8 04T B 0 P AR 9 ) 498, AN WD 1) S A3 FH 0 B AR B % b DL [ 2%
fEH ) B 350g/L & ALEL (TT) 1 300g/L SALEE (TT) MIUA 76 pHAA 1. 1 IR /K3 VA4 ik
() B3 I A8 PR AR, £ S AR B =5 A (] 5 478 A 1) B BB PR R ) AL Ren s AR A = (3) 20wt %
MgCl,+2wt. % HCI ; (ii)20wt. % MgCl,+5wt. % HCI ; (iii)17wt. % MgCl,+20wt. % HCI ;
(iv)20wt. % HC1, #iE 10, 000ppm wt. Fe (ITT) AEAZMIF]. 75 80°C T AE M /M KA E
RO BEAT e X TR — P AR AR A S ) il s i 22, BU RV FL R vs. FLURRE S R
TR ER] 13 gl

[0203]  EARAE ESCCAL AR B R 8 SE T 2208 T AR WY, AHE W] DAAE AN 25 iy
PEEASUAM) 22 SR A B )4 25 B FRDRS o R M B R 1 00 1R H ik
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