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L. — PPN E 2B S b [RDBCE JB B AN S AL 25 5 1, I 7 VB 4 -

a) POt S B S ALY

b) 7 HLZE o il w2k B S D LA, i it A, e A AT R
(1) Sk FL A B AR HL 5 pH R 2 LR I B A FR A 1) B AR =5, e e PR Al L5 PR AR Ha A
R BB 2, AR VE B B -3 i 1K 23 B A T F A D SR FEAE Pk kB e AL MV R
TE P Lt PR B B AR 2 P 28, et S B8 B TR AE IR B BSUSAE AR AT H, R R
TR 5

) 3 Al RIS T FLCRR R RT ITad U<C sF

d) A8 &0 5 Bk TR PR 3 22 il & ke S v

Hrp Pk & 24 8 S AL s i PR B

al) FHFIKES B BETE A It ALY BT BCE KRB s A

a2) fFATIR & K RHE SZ [ B, F LB A nTES I 900 F 2 B & Bk & B S Vs T

2. WRARBURIER 1 B HAG A2 732, Hodn = AR f v = 225 ALCL, PR ARk & TR ik
Vst 4 B AR A A pH E SRR RE R AE -1 22 2 I TIUE pH.

3. MRARBURIE K 2 Bk 2553, Hoh fiiE pH o -1 & 0. 1,

4. MRPEBCRE R 3 [ Ak 2% 51, Fh BiE pH 24 -0. 6 22 -0. 3.

5. MR AUHMIE K 1 HAK S 7 V2%, e = AR A v 25 MeCL, AR b AR Bk B Ak
YW, ¥ AR A AAR ) pH 2 SR #E 4 0. 3-1. 8 I FLE pHo

6. MRIEBCRE R 5 (1 AL 2% 51, A TE pH 24 0. 6-1. 5,

7. RPEBCRE K 6 [ HAL AT, P OE pH 4 0. 6-1. 1.

8. MRPEAANELR 7 A2 i, Horh e pH 28 0. 9-1. 1,

9. MRIEBCH)E R 2-8 WAL — DU FL AL 2% 53, JL R 78 P i 20 BB i 1 3 B Al Ha
FAEIR) pH.

10. ARAEBRE SR 1 B db 25053, o BAaE d) BL60% LA E e R 51T .

L1, ARAEAURIEL K 10 (9 k20732, o fEE3 d) DL 80% B B AR A 34T o

12, FRYEBCRIEKR 11 oAk 2E 0732, P i d) LL95% LL BRI A B ZR AT .

13, MRAEACR SR 1 R HALE 7%, SEPfE 25°C FAE 0.5 /R . dm HCT 1, B A 1
200A. m* TR T 425mV [ HL R .

14, ARPEACREE SR 13 1 f b 2% 53, b Bk B ARt — Pl R A Bk 78, P A4 k)
MR RKEE BB EE VB A R REE Y UE e BV EE VBV S S e B
& & B e OREREARNEE K ST —M.

15, HRABRBORZER 14 Wi D732, Horp i AR R BUER & G 4L R

16. WRABBOREEK 16 [ iALA2 D732, b BTl Aok} HBRAE A & ASTM 55848 7 41

17, ARARBOREE R | Ak 25 57, o e i oD 3R Wik AR T Ak 2

18. ARPEACRIE R 17 By vk, Hhia R ASRIR - IHRRIR &0 B b 2%
FRYEF 25 8 PR PE LB 2SR R IR

19. MR EK 18 B HAL S T77, Hrh Irid SR — i IRIBS Y HA LU R AR <70
PRFR % W BE HNO, 20 /AR %6 W B HE AT 10 AR % H,0.

20. FRABABOHNESK 1 1) rLAL 2% 575, o rb BT ik R 6l v A 80 P A0 ek Xy B 8 3 Py Iy [ i
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RRE(TEAS
21, MRIEBCAER 1 AL ET7 3%, b Brd B AR s fas— B
- HC1,

o b, PTR 54 MgCl,. NaCl, LiCl.KC1 8% CaCl, Fr#1 4= /b—Fi, F

« Fe (ITT) 1EA S

22, FRYBBCHIELSK 21 W oA 715, Horp Ik B AR H g 05 10-37 B & % 1 HC1,

23, MRAEBUREL K 22 (AL T, Foh BTl BR AR LR L 5 20 FE & % (1) HC L.

24. MRARBURESK 21 (AL 7575, o Brak BRAK i 1-20 EE % 1 ik #h.

25. FRIEBUREE K 24 1AL 7, o BTl PRAR AR 0 5 16 T & % [ Pk 26

26. RGP EK 21 B oAk =777, Forb Irak BH AR v A0 2 10-12, 000 EE & ppm ]
Fe(III).

27. WARBORE K 26 B AL A% 572, 2o b BTk B AR HL g 405 8000-10000 F & ppm [¥]
Fe(I11).

28. MRPEARER 1 iAL A 732, b BTl FRAR R [M/M,0,-A,0,] B RST A5 I R AR,
Hrp s

M AHAREHMERMEESESRHASE, ARV KA B BEE8 B HEE.
PR EE R REE HE A,

M0, Ay FE AR B 4 178 H AN B L 2 1 R 4@ 6 & B 8 AL, A6 110, Zr0,.
Hf0,+ NbO, Nb,0,. Ta0, B¢ Ta,0,, H.

« A0, HEJREAD.

29. MRIZBCMEIK 28 B HAL = T5 1%, Horb Prdk & J8 Y0 oh 51 & a8 B LA B AL
W

30. ARAEBCRIEL K 29 [ s T5 %%, b Tk 57 40 8 1) FEL AL & B8 SR Ak ) o0 BT 42 )
=AY/

31 ARABEBCRIE K 30 B AL 2: 7V, Horh Brid B ik & e M AL 0 RuO,. Tr0, BY Pt0,.

32, MREBURIEE K 29 1 AL T 1%, Foh i 48 A A 4 SnO,. Sb,05 8K Bi,0,.

33. MRYEBHNE SR 1 B HAL S 732, b IR FHAR Fan 2050 A AR T HL B 22, T
RAARZHRER

« B 11,05, MWALZETFRERSEALY), b n A5 TEORT 3 (8L

« BA R0 S )5 AL AB,O, JEr A O Fe (TT) Mn (1T) & Ni (11), H.B 4y AL,
Fe (III).Cr(III) 8 Co(I11) ;8%

« AP 5 1) 5 AL ABO,, Horh A 2 Fe (I1) \Mn (I1) \ Co (I1) B¢ Ni(11), H.
B A Ti(IV),

34. MRIEBURER 1 Ak 2% 0732, Horp B BE AR b s A4 R4 Bl o

35. MRPEBORIEESK 1 Ak 2% 7325, Horh Padk SR AR b A 28 BB i A Bl o

36. MRAEBURESK 1 I oAk 2% 732, Horb B B AR B ANZ 02 1 A7 S5 A Ao

37, MRAEBCRIEE SR 1 B Ak 227125, Sorh i s 0 BRAE AU it b AT, FE U L
gt b o3 B AR A BT A i, b P ek 4 A D L VR AR D B R B Y 1 [P
HEI, 78 B AR AR

[\)

S O
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38. MRAEBUREL K 37 B LA A T i, Foh B - AZ ik ok B B - A i

39. MRABEBORIE K 1 B AL 275, Horh ik Ui 0 3R A E = =5 i i AT, fE =
fi s m PR BB s R ARz 2 4 o 30 gk 9 8 - A e RN B 8 - A i B v B O O, HH P E
8 FAC AT WL Y o0 Z R R ER

40. FRIFAHNE SR 39 1AL J7 12, Horh il I AR FRU AR 7 B A 25 N D[R] 2 AR R o

41, FRAEBCREE K 39 8k 40 (1 k2577, Forh Bk AR re v £ 5

* 1-450g/L [F)R@4Ek (1D),

* 1-350g/L ) MgCl, BX CaCl, B HIRGH,

« {T3% 1-350g/L [ ALCL,, FH

* 0-10g/L {3l &5 HC1,

42, RPN EE K 41 oA 25 5, Horb Ik B Al R AL 7 336g/L Ak (1D) .

43, MR AR EL K 41 1 WA 27 T 2%, b B ad B A F V£ 5 250/L 1) MeCl, 8K
CaCl,.

44, FRYFARE SR 41 B AT 15, Sorh i AR FEL AR £ 75 Mgl

45. FRABRBCRIESK 41 W HALA: 732, o Brad B AR AL fd v A0 7% 250g/L 1K) A1CL 50

46. FRARAURIEER 1Ak 2% 05 1, Jorb BT IR 0 R HL IR0 Dl 50-5000A/m” [
L N T

AT, ARAEBCREL R 46 1) AL T35, b BT v 0 SR AE HL U235 52 4 50—1000A/m’ (1)
TE R T EAT, HHAR BB IR AR DG 2D TAR ) o

48. FRIEBURE R AT (AL T7 2, Jorh BT IR A ff 0 BRAE 500A/m” R IR 25 B R kAT .

49. AR BRI EE R 46 (1 HAG S J53%%, o BT Il e At 20 B AE L U235 52 Ol 3000-5000A/m”
[P E LA AT, H A 2 ARk

50. AR BURIEL K 49 (1 AL 2273, J P T A A 20 BRAE 4000A/m” [ FRVR 25 BT T 1F

(e
1. MRFEBURIER 1K HALEE 53, 2L rp B U0 BRAE 40- 110 CROBRARIERLE FREAT
52. MRARAUFESR 51 1y i £ 77 i, Hoh Prid R ) 80-95°C.
53, MRIEBANER 52 {2 A, L TR AR 0 85°C.
54, ARIEBCRER 1 A aE 7572, Herp Biid o 2k < S AR D B0R 1B N s AL ER 2D
JR BRI YR R R o
55, MRIEAURER 54 [ AL T7 %, TP BT BRI F AR PR HAG Eh 1R  Fdih
56. MRIEBURN LR 54 855 [ HLAL 2472, JL b BT i ¢4 7y 1B 20 SRIE e 30y B U7 ikt
7.
7. MRIEBANER 56 [ HLAL 2 T7ik, Jo BTk Py L7y B 7535 A T I e R o
58. MRYFBUM R 1 IR AL 22530, Heorb BT v Bk < S A s vl e & AL, i s vkt
RGP AR D BRI 3 S TR) SR AL B R
59. MRARAUHE K 58 1AL 2277 1%, b BTk L7y 85 25 SR AE B v e 20 3R L vt
7.
60. FRYEBUN LR 59 (1AL £ T35, H BT il 7y B2 JRAE Tl AE 0. 5-3. 0 [ pHl |
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FCUTHE 1755 4% [ I N Bk B AL s v B 55

61. MRIEDUFIER 58 [ HLAL 22 773k, FE A BAAR A i) pH 2 0. 3-0. 5, P ELPLEEER
R IAE ARITIE , H I L3 B0 RAE ik vl i 20 BRIK B IF AT

62. RPN ZIR 58 1 AL 247 ik, T B HURR) pH g 0. 6-1. 8, P EHLIRHEAE
IR o ke AL i s TR 8k e ORRAE AR b, FLEG p R MBI e bt 1 32 2k
VU [T FR AL 0 B 20 BRAE P v AR 20 SR R 4T

63. HRARAUCFIER 1 FHALEE T, o o) I Bk ol Wod i 3 ) B e AR AE B A
(P gk kAT, AT SR OB I A8 PR = B TmEEAT .

64. MRAZBOAER 1 AL 2AT7i%, FE s B AR B i) St — D TR T AL

65. MRIFBCRE R 1Y AL 227535, b [BIOF 8 10 AR BR 1k — 25 Ab 2 B T H ikt
FRITE BRIV LA B 25 B R ' A i P R ok 25 T P » ph b A e S BB PR K

66. MDA ER 65 AL 2 T7ik, LAt — DA RS AE UL IR Rt A A Hh ek Al Bl
A S BNER  ER R D BR, dh A B MR AR A ER

67. RGN E R 66 1 Ak Tr ik, Hilk— DA R Sk $h £5 2 DLy i

68. HRARAUR ERK 1A LA 2253, o AR BT id 5 VAT IR 1 0 Hk s v i A
ARt PR P LR PSS 2 (R ST
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NEHREERENUYEDPRRERHFIISAHNSHE
(14205073

% BR $7UE

[0001] Ak B e — i & Bk & J8 AL PR W [e] e 4 8 Bk RN S R A 1Y
WAL 2 D7 e SE AR T &, AR B S — B A E Bk 6 8 SUAL ) I ) a0 n Bk = AL PR
(carbo—chlorination wastes) \ J&RWI IR « B v i BUAT AT HoAth i 2k 4 B S Ak v ARk Bl
B [RGB A 2 T VR

[0o002] I 5

[0003]  FEAL Tk, &S (Cl,) A MM N E SR —. B, B2l Ktk
Je R 8, AR A BRERURLE A8 A SR v T AR

[0004]  7EHE E 0 S EREURHI JE & 1 0L T, H OB RV A . SR S Rl I SR
A B P AL E (HCL wy) ~ 2618 (HCL o) BREHLE B &AL ()40 FeCl, FeCl,.
MgClL,) o

[0005] R3] 2l ok B A SRR (9 AR BRI B A B AT ) Ik SAL
il & VU SR ER (TiCly I, 825 B e &8 {1 E s =4, Bk T&
A 2% B RN A A, X SE R Py m] A B A AR B AL R B A A o RS B, X SR )
FEA AR ROV ER RS L R RUREIR Bk R P RIR A A IS I SR A AR A
FARERR 3 DA S LA 8 UL A B, SEBR R = S 2% N 1 BRI T AU
PR AR B AL I e AURR 2 25 AR 1 6 8 A R I AL 27 4 ko

[0006] % 1- AEMCEER R A LKA A & B AP il (E

=% )

[0007]
B AN Y H
Ak (ID | FeCl, 30-90
SALER (I11) | AlCL, 5-15
FAbsE (1T) MgC1, 2-20
SAbE (ID | MnCl, 1-15
AL NaCl 1-8
HEAMH VOCl, 1-6
Sk (ITT) | CrCl, 0.56
SAkEk (ITT) | TicCl, 0.1-3
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[0008] Ik 46 G2 S A ) W BSOS BEA T3 12 BT P EE R 2 B NS 3 S, 32 Bl T 200
TRV . T8, B Pk FAL Y A HERR ARSI b st v SR ) b By R AN
JRAKFH lzﬁ'z?ﬁ W R BE I R U R R BB 5e B . RE B EA 4,
RIX S B AT AR S S B N TEVE 2 T P 2 A

[0009] B OS2I IX £ <5 a8 S AL R v AR AR R B A A B P IR R e BRI U vl
H R ZIF, 1513%;?»&5113% | F= R T EAE . 546, BT R K
%—Q:Liﬁﬂﬁlﬁxﬁﬁ

[0010]  HHTaX 88 R A, i 2 DY ook /e AU EREIRE Tolk T & Z B IR M A %
Pl 223 LA S AL IOl G

[0011] 34k, T 1998 4F 5| N T 1 ik iy He R BRI 8 i VR AR BR AP, IR I8 Hh [ e S Ak 4
JEAH B 7 A T R (. H R, R R IR TR K A DA A B R I AL vk v, B R
W& B A, BN R AR YIHE . R P AR 20T & 2 $.

[0012] 3 2- FRIRIV P34 it H

Fﬁ FxFR KE(c/g.dm™)
y@%) 40-70
Fe(% 3t 30-60
Fe(ID) 20-45
Mg(Il) 10-30
AI(III) 4-12
10013] Fe(I11) 4-12
Ca(Il) 0.5-2
V(III) 0.5-2
Mn(I1) 0.5-3
Cr(I1I) 0.3-2
Ti(IV) 0.1-1
(00141 T A, BbZ WAL I T 2 S A AR T 77 ISR b

L&%ﬁE(Jai%i)”ﬁ&*%%ﬁﬁpéi%ﬁ%%ﬂ%%%% Ao

[0015] PRI, ek @A Rt A T LR 22, SR AL 46 40 S Ak 25 RV

[0016]  2FeCl,(s)+°/,0,(g) — Fe,0,(s)+2C1, (g)

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

[0018] 4R, A4 Tk BH AE 5 #E L R A 46 S i 5 #2200 s s R ) 4 A3 = 16 Tolk
io CAEHF 25507 LUy IAESAH A AT SO B 25 16 IR X 80 4 Harris %6 1 BTiR . Harris
TS K AL ERAE DAL PR IR N8 T 7E SR AR 3 07 v AR U T R R R 22 8K
P B LA FALE R, AL ER RN =, AN TS A R o

[0019]  BE|E &A1, 407, 034” A4 TF T 46 & LAIRE G S AL By 1) sl ™ I A0 AU
ER AR =R

[0020] E[EEF) 3, 865,920%, RZM Ltd. , AFF T —Fh 7%, Prik 7 i2:4E 748 980-1110°C F
W ALY Bk Py, AR i A i (s 2 40 3k T e A LU Uk A AU Bk A R U
REY, H 5 P iR & v H TR R fUAL B A AL s AL AN U

[0021]  FeCl, B FeCl, 5845 A Rk A A A0 Sl =011 32 2 n] A2 0O 2 SRR, RIUE

400°C AR, DME-FATH RS =AM T2 AL BR UL o 2R 1T, B S RAEA ) A5 I AR &, e hY
7



CON 102037160 B W OB P 3/22

B 1A RN, AR LR a0 S B LA SE R I A AT, W) e B AR 542

[0022]  iti fim S B ASE FH A4 A7) A0 2R N s 7R A AU B2 T B R Mo RO, #2748 FH 284k
YA IR S Bt BA B AR S AR B2 o S5 B b, SEIE &R 2, 954, 274%, Colu mbia Southern
Chemical Corp. #E3F T #ERAL AT AL RIS AL IR H 4E 400-1000°C R Bh 2 <B4
AENE . FE)5, £ E TR 3,793, 444°, E. 1. DuPont de Nemours H1, S AFALEL
() A8 A 0 Tk A AR S ARV A 00 T e RE A 23 (1) LA B B X ELAE A A 1) ek L
b (EladERd ) AFAE T . AR5 HIR, SRR (FeCl,) TE— AP IRh Z S4
16, B AR (FeCLy) , R AL RSk (Fe,05) o JGoK, fE3EE L) 4, 144, 316°,
E. I.DuPont de Nemours H7, Reeves Fll Hack i i 7F 136 [ & H 4, 282, 185" #HEFF AN T
TR GAL PR S N g5 mh 3R AT I S0 B B 1T oS 1 177 7

[0023] AR, 7E FAGEAL A [ 7= A= 57 A0 [ 1n) A, B 44, 25 BRI SRR E (Fe,05) HIDTAR.
AR AL R 2 A ™ E 0 R JF 0 RS BRE R R 2 RE FIAH O B b i), 3 BUR V28 3%
IBATFIYE B I . L Br b COE B AR A o O R R RE BETE R LA b H R < 5 RN ) Y
H AT B AR1S 58 A PHL 28 Ha e s 1 Is T LR £ )2, SRS s T T shsh, i Ttk
I ) T ASE , 04 R AL IR S R P R~ 20 7™ Sy i

[0024]  HCfth $2 W AE T 78 BRI B FAE A NaCl ) 4 sh i Br fE Stk 7B LU 5 8
(NaCl-FeCl,) A& WTE b 4% A i s BAE 2 Dhsg i sl AL BB AL IR ) T - T4 Ak
SR K65 VR 18 5 T A 2 4 e A8 R A E 2 R SEAT AR F i I s il o B4k, RUFAE
SV 2% T s 25 B PR SR A R IR R A R R B T T X

[0025]  AAERAK 5V ) HAth Sl s8R BT R B AR RS & ZE U, B2 75 48 FR % C1,, 31X
JE HH T8 52 SRR AR A Tt 2% T R AR R B LA R R I AR (11 AR AR % 0,) F1 4K,
etk (7.5 K% CO,) sRZUFRE. PRI, & S AT Z R R 54b, SLRIFIHHM 2 5
A% CA BB W i & B ORI S o

[0026] A, d i VAR AL A A e U RT B IR ARG ) R IR A A Skt o AR T, g A
KRR ORI S A R S S e CRIEE R ) Hlbkor B2 — MR ERES . H58t,
WERTERR T 800°C IR AE T AT A4l A W AR I AGEAL, WIAFTE T A AR R IR R, thitk
TE [ A TR AR IR IR T B AR BE 45, EBEE AR BE FIE b, iX X3 BRI
[i2) P PHLZE

[0027]  7EE.1.Du Pont de Nemours AT #WEAL 1A BN AT R R AL RS PL S , HiAh
AR PRI GT T % AR SCM Chemicals Ltd. *Kronos Titan GmbH’ FTHLAE K]
Tioxide's

[0028]  ZH & T HAhRR 2k, B ik 2 DA C &R B B s

[0020]  HHIRAEAEH, AT /NMHL G T T X T ASER iR %ke )R
1) TAE. F5E b, SRR EL . BE B ARG Bk B B 1) 5 Bl 7. 18R, XS TR B
F) 2 il 45 HL AT 1o 4 1) R AR A B ARC A B ety o LY, e T 1 PR VR T R ik FL A
R H A S )

[0030] 556 Wil K 240 O AN F AL 2% 7 v CAAE AR rELCRR Bk, () B BH AR 5 B 368 5 76+ H
AN GRS A RS P B AR ) BR AR A o AR 732, R Y #6288 2 PR BRI BRI A LA Ll
A543 2 G AN A 1R S s M AR AR B B U BT HE

8
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[0031]  FERHARAN, 18 i rL i A 2 /K BlE 74 2 1 [ U A E TR R HR, Horp i
FHEH NV Z T H B mAg . SR, 456 WS BRE A IR Y B 2R
AR DR ) R M RS A 2 DT VLS AN

[0032]  #5—FhA EAREH) SR BAR B A 1928 4F, LEVY (&R . KB AT T NS
A B [ WS A SR 2 R 2 1 T B LA 27 T v o AR FR 22 L O RICRS il )
B A A 2 B s 0 I, CAB 1B~ R A HLAAE 90-100°C FAE 110-270A. m ° [ L E T
AT, Pt L R R 2. 3-3. 0V, J2:h7 58 LU 90-100% o FHAR HA AU IR S AL DS
W (CaCl,. NaCl) , [A] i FHAR LRV R & 20 B8 % FeCl, MK BHARARRFER, RIS B
WA A Lo Bl B At S S B

[0033]  FEiSk, 1990 4K H Osaka Titanium Co. Ltd ( BRLEK] Toho) K OGASAWARA 2% 7¢
TR HIE 1 A A B B R A R = e I o R A
(RIS CERAM R YE R Hh i) 25 DU AR B AR BRERAT B 7 V2 AL I AL A ) T il &6 BRI U
[ HAA 7% TR T, W Ogasawara "9 7 , H e 40 A SUAL P ) i HL A 2 e e TR 42
pH3—5 [ [ FEL AR, 1 H A ) Rl 1) FE BB PR A VBLAE " AT DA R 5 P R [ i b P AT A (] B
for LA B R S S B0 i 0 =, BT A B8 AT 0 B 2 TR) A7 AR B 28 BRI H o PiT I E
WAL M, (B ] g ANEEAN ERBER &4, P T BAAI IR AN A SRR . AR R I, 5
87 FHOXOUES HRA D7 VR AR B, I 3 2 7y v B SR A 15 4 T 43 P &85 B A RN T 2 ol <2 i A Ak
WG Y. B, ARFEBHAR B pH b 3-5 181538 So S AE B AR AT HE o

[0034] AR, 7EIX P73, T (1) & FACHMR B s BH AR (11) WA/ B s 2 (A
AFAEMIAROCEERR, RO L P R R B o 5 9, 2B A3 FH A 58 BH AR 5 A B R 7K BRI AR He At v
PSS H BN e A o e HeL BE s B8R R S BB H A7 4o FEL Stk FL A Bk . XA
I BRI [P & B BEAE, X 5 AT D T VEA A A

[0035] PRI, 47575 22 AN k< S AL R A0 v [T e 2k < g R U U A R B B K U o
[0036]  ASud BHAI#P SO & SCHR, 76 E CAS TN 38 X 3L 8t ) A TF RS JE T RE
BHARE2RTINMEAS T,

[0037]  RAEAMEA

[0038] A& BH— M B —Fh N & Bk & S A ) R4 Ja R RN S H AL 2
Jiie

[0039]  §H ELAKIM &, A B —AT5 Hd S— i & Bk U s b [ e 6 B 2 R
TR T, HAFE LR AP IR .

[0040] &) $2ALE Bk &R EALWE I

[0041]  b) 7 it ihols s Bk B SIS VR LA, T F At A0, 2 B A Bk s v
() Sk F A B AR HL 5 pH 9 2 2 LR () I AR A PR B AR 5., 8 A P AR L 35 SRR
FEBLIRT PR AR 25, R0 AR 1 B B T8 (1) 43 i 2, TR A 0 IR 5 AT ' 2k & JB AL s i A
HL At () AR PR AR 25 AR 3, L S B0k iR D TARTE B AR b HLRUSCAERRAR AT HY, OF B R 308k
s

[0042]  c) 73l [ I R TAR IR R AN BT IR U< s A

[0043]  d) {F 2/ DEFIVRESW AR 2 a) P E SREE J st

[0044]  7E B3R5 iE HARSE 77 S b, AR A gyl 3= 225 ALCL, AR A ARk & B &AL

9
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I K BAAR FL ARG pH B RS B L) 1 B2 2, Ik -1 24 0. 1, BE%EL 0.6 £
25 0. 3 Z IR TIE pHo

[0045]  {E iR 75 ik 0 55— HARSE I 77 b, B AR rUA I 2 B MeClL, 1R AR &R &
e s K B AR P AR pH JE HAVRHE A2 24 0. 3-1. 8, IR IEZ) 0. 6-1. 5, HALIEL 0. 6-1. 1, &%
3EZ) 0. 9-1. 1 ITLE pHo

[0046]  7E_EIR VA N — HARS 7 Zrb, B R d) LAY 60% DL b, fLit%) 80% UL |,
FAREY) 95% UL FHIHIEM % (recirculation rate) #E4T.

[0047]  7EN —HAKSEHE 7 &b, &84 8 SR s et &)

[0048]  al) FHAAKE N BELE PR DNBR ALY » BT & K k) s F

[0049]  a2) (& ABIE 2 [E R 5, HIE A AN TS I DF I 2 B i 4 B A Vs T
[0050]  7F 55— B ARSZHE ) b, 7E 25°C N 4E 0.5 EE/R . dm °HC1 H, 7 200A. m° TR H
H K T2y 425mV 15 B .

[0051]  7E5)— HAKRSE T S, BIAR s — Pl B4 B 3E , Tl AR R BK VR A  B
R A e e I e I T I e e L e I e e S o e o
KRERARNEBREGEPH—F.

[0052] Ak B 57— 0 SRl B4 B S TP (R & B ek R U< v, B
RIS

[0053]  a) $24LE k4B S

[0054] b)) FEXUES HLARIE oK 8k LA Do v LA, T W it 0,5 e ey LA Lk
T f (1) SR P AT I AR P B AR =, AR 2 P B AR L5 i 8 R P A2 R 1) S R =, T ARz = 1
K% R B P AS o) T BT B D IR L FR A R 2 20 2 LU ) pH 1 & B & B S i
AR g BH AR PR A VA P AR T B AR =5 AR 1B R, F G S B R TARTE AR | B U< AE BR AR T
H, I T IR

[0055]  c) Z3Jl [ A L AR (R R RN U< s A

[0056]  d) 18 2/ T FHE M 2 a) 1 Bk 8 S

[0057]  — H AN 225 B B 25 401 2 HE 1 DA e LAk St 77 28 140 A BR s 1 B, AR 2 B 19
A B AR s R R R A B 2

[0058]  [ff I fjik

[0059]  7EPfFEI -

[0060] [ | D4t A K B AR — Sl 7 R SE A AL T VE S A D RIS RE L, o T
XU LA pH TR 31 & Bk 4B AL AT L

[00611 ] 2 it WA A W50 — Sl 7 S K 5E A AL 22 7 VE S A D R I RE B, S+
XUES LAt I pH R 3 kG R S D AT H A, EL AR S NI AR & 2 T IE
RUTE PR Y

[0062] | 3 Sy it A A B AR — Sl 7 S 10 58 A AL 22 7 VE S A D IR AR I, HA A
== H AR R TR B B 4B R s VAT A

[0063] P&l 4 Sy i BH A A B 4 DU SE e 7 SR 10 52 4 FLAL 22 7 VA S AN D IR I RE I, HeAh {3 A
X3S Lt A8 22 /D0 0 SO T A

[0064] 5 M AR B — e S 7 28 BT FHOOCES F e ) 7 s ] SR E S A H R AL AT
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CON 102037160 B W OB P 6/22 T

FE AR

[0065] 6 AR B Le Sty 2 b i = i it ) o & B o R A A Ab iR AT
FE ALY

[oo66] ] 7 il i A4 L - RAdEE (SEM) 43 BIRRE f, L BoRan L it 2a b r3 BRI
LV 5

[0067] & 8 Al #2508 (SEM) 13201 A, H 2R an S iify) 2a vh A3 8k 1o
FA ISR R4S T

[0068] [ 9 & R R WISEHER 2b g A D EHL ORI TR R A

[0069] ] 10 24 WorWnSEiife) 5 Frfs TR Bk & B AR i

[0070] [ 11 &y s tnscitifl 6 h pris ek m AR I 18

[0071] & 12 4 o AE g lrsiitids) 7 vb B4 S I 2k R 2 1 ek 50D H AR 1 sl A i B o
[0072] & 13 24 Sonan s it 8 ( BIARAA BRI IERE ) T A3 AR Ak, i 25 1) P g U B

[0073] & 14 25 B R WnsEifs] 9 ( B FACH B RE ) h A3 At ih e i) B f v B 50
[0074] P& 15 29 R unsEife) 10 ( PHAR F ARV IR IE 48 ) A B A AR v 28 1 Bl At 1
[0075] U3 BH Itk St 7 S IR

[0076] 5 Fh s Rl n] A K B 7 b, B HREAEAN BT 0k &4k B4 » 461 G 1 R4 11
IR G AL PR FR VB ST BRI R Bl AR Hoth & 2k 4 JB8 S AL TR sl i (& SR / Bk
SALTEER ) o BRI, BEORERT A B 44 oK JRRHE B

[0077]  GnA A BT L, ARG HAdt ” Sl Fe U S B = = . P T AR M i
[y ARt 2 A PR AR D — AN B T AT B A IR B AR Z= R AR

[0078] WA BAPT AL, 2 fie H Rt , A« AERRAR E” Fe 00 it ) Bk &= A/ 5=
FHMEMPOE. AT HEERE, A S E B IR E .

[0079] WA KR BARTH, AEEHEH (BFELHE) @FEfRBREs iR aR S+
FHIF) S 25 - ANAFAE H A B AR L A A 25 2 TR 22

[0080] A& B AT HH, 4R AR, RTE “ S B3 fr 5 R A SR S
Fo BAT mrEUE A I ARAE H A A () ST H R, FRRL (R R B iR . B miEH
HEL B (A R 1 00 LA BR a2 4 S 490 81 41 #E Cardarel1i™ F1 35 [ L4 5,911, 869", Exxon
Research and Engieering and Co. %5 H . AR, I ELHE RV S B ITRY R 21
B o 5 A B IR R B AR B P S AR R (R ECE AT ) VKA A (BB ASTM
S ) B (R e =) B A A VB (RDIECE =S4l VBEA 44 (RDIkElCE mrat
FE) REE VS (R maifE ) a4 (s maifs ) a4 8 (ks
RALREE ) VEYE 4B (R B R4 VRS e & (RDIVECE mai ) &6 4 REUEA
KWM&EREE.

[0081]  Jo Y3 fift HL A o S0 A3 AR o] B LA 206 H 38 I A R A A2l slmT 7 3
R A X A R

[0082]  GnA I H, S EAL AR, 20k « B Lok S m i S0 L SR D4 (iR
7R, fE 25°C T ALE 0.5 BE/K . dm °HCL A, BIARAE 200A. m° T HA K T4 425mV (15 F
[0083] BV AR HEAT A e W T VA — AT 00 SR IK 18 2 MR F ROk 25 52 I A R e
FAFAE . BIWASZ R TA KR A5 E A RS S A 8. 48R, WERPAAE T Ik
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CON 102037160 B W OB P 7/22 T

o, WELA B0 R A I o

[0084] WA EAPT T, Rk “Pl o 8 0 IR 2 e ol 58 P R PRk, &)
XY T AHAN DA A5A e PLAE A FE A A AL S 045 2[RI ) 2 3R

[0085]  FEHrp Rl A AR / B JE KB A St 7 Serb, o7 IR E e AE T W —
R R R SR TE & S A R RURE (9 i R ER AT S BRP s R R & B 4040 ) Nk
SUAL A TR & = A2 ) K AL 2R A < AR I A 7 FH K A 3R 1R L ok 1B BRI v i o IR 0 6 B
B ok F AN IR IR B AR B R I AR R » 7R &8 | se vt LU, ¥ P i3

FhietUE B3 B e A AN I [0, FLAL S R R VAR AL BRI iR R £h L ok B E B B
AR B W 20 AT P 4 e AL ) — A AL R Al R AT AR R TR 43 o H BTS00 FH B /D
FR R PR KA S R, Wik, 8, f Ja 22X B e Uik e B sl Pl e A (L T8 B BRAT 48
BRAEREA S &), IR YRR T i T3 — el B,

[0086] 71 5)—SEhfi /7 b, HoAr JroBE oA SRR X, W s wT A B T A8 a0 i g ik gk 2 [
¥ 1R2d AT AT KNS

[0087] 7R STy S, Hoh OB AIE WU & AR TE 2, BRI OA & 288 S,
ANRE R R W pE A IR

[0088]  #AJ5, VURp =% T2 A4 T7 0] T & 2 & )8 S s b R s o< B i
FH 4y, FLBE T d i A Ak < LA AR (] I [ i < JeB Bk A < e o R AH Rl —
PR, A Y BE 22 2 2 LR 1 pH AR B AR A R LA e Tk 1 SR F A R B AR

[0089]  TEA A& BH /7 v B AR S 7 &b, il 1 P, o 5 AR ), 49 (AN PR T4
BB E A BULIR AYH & 2 8B S Vs pH 22 0. 6-1. 8, H 5 Am %
T HL i

[0090] 5275 & 1, FLfRIM B AL T80 pH A3 2k 8 8 Sl AL ) LA Fa At 1 B Al 5
WA . & k4B A E R DR I 70 24 B A A o P A vt o 0 B 28 1 A 60 B 0 I )
AEAR (W 5 P )« BIEAS BB G & (IR ASTM S48 7) 4 e 1K, 7]
i B AR = 2 F 0T SR RS AR e HEBR AR (DSA™-C1,) o 78 BAAR A Y 1A [B] 6 A 4 AR 1) B
W LR R 2 20 T i % EhR AL 17 B % SULBRIR A5 54 10, 000ppm — Ak (Fe™)
VR B2 b 35 HE) 1o

[0091]  FEREMAIA], 7E FIRZ) 0. 6-1. 8 [ pH T, 2k &)@ BEUTIE I T8 AL —HL A IR TE P )
DI AL AU PTTE FH & PH 72 PR AR #E LA S OK A T AL = HLUTIE /i BA E pH R
PEmm A S J7 T, AR DU HLA A SN S B e R 9 R A g 1) B
W Z TR FAE A RUSAE IR R T -

[0092]  Fe® (aq)+2e” — Fe’(s) ( [k, -)

[0003]  2C1 (ag) — Cl,(g)+2e (FHAK, +) ;

[0094]  [AIL, KV A -

[0095] FeCl, — Fe(s)+Cl,(g)

[0096] I H] A Rl SN, 9 U AR AR R AR AT HE

[0097]  2H,0(1) — 0,(g)+4H (aq) +4e ,

[0098]  SAEFIARATH -

[0099] 2H (aq)+2e — H,(g),
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CON 102037160 B W OB P 8/22 T

[0100]  fEBHEIEE =M 2P FRIIEE

[0101]  Fe’ (ag)+e — Fe’' (aq)

[0102]  FEBH AR AN, 10 ik K BH AR FEL AR pH AR FRAEZT 2 1 pH DA LA S I8 il H A s
HL 34 1) B ARORA ) A HE HH ST A S8 AN AR B () | s R e /M, BABIT I ST e SRR T
5 AR BT BT FH AR B 25 8 F A 4 F T B Bk st mr i S A 8 (Zand{iE) « 1t
%, PR AR Y pH AR EF A2 0. 6-1. 8, SEALIELY 0. 6-1. 5, (I EARIEL 0. 6-1. 1, JiRIEL
0.9-1. 1o F4h FEMIME FAEH RS TA W TP LWk H & 41k

[0103] 7R FRARAN, RO~ AS e 11 BH A% T S0 AT AT B 480U HY S R I O ) 5 v &l P2
A

[0104]  FARIEHFEL) 40°C ~110°C FAEME I F T SRS A2 200-20004/
m’, For s L 2 1. 2-3. 5V it 7RI BAARSZE T R VAR M RSCRIEE K TY
90% , P LLREAE N 4 2. 1-6. 2kWh/ke 2R F1Z 1. 1-3. 5kWh/ke 50/<o

[0105] ik B 5 v Bl OHT YR U B ann &l 1 B, B ] sk sl E Rl A e
TR AT AR S VA HF R el F AR LN R BRI S (R T weE ]
BT A TR SRSE IR, R DL &8 sl 7 it A7 LA & Kol A

[0106]  H4 HLUTAR Bk & a8 JEAR A ERF AR AR 25 o AR5 B A Bk S A (50 &
i % NaOH) By b LA R Hh S AR S8 s I IR 48 A 3R), 49 o ELAS BR 1 SR B LUK
Bra PUEAL AN BT sk Pl Ak & 8 . AR E B 20E R (NH,CL) At/ sk i
BINFR A VAR T LUE BT A HLVE MRS e 5 (NHLVO,) YTTE . PRI, ZEIX Rl BLAR Szt 7 b, 4L
oy B DRI R D IR UL S AT

[0107] 0 R N\ 25 FRL RV 1) 2 T K L A VB R v, LR AR A AN W] ¥ IRt PR
KA (Cas0,. H,0) B 25 s B ATIE IR s ok, K2 BB A i Fe s

[0108] AR5k AR Ik S BE AR 1 B K L 7K A LAAS 380 28 FH 4 0 AR S 4 5) ) 3
(YRR 2 A B BRERTRE , [R] B[R E b 2

[0109] R4 FRRAE R | )75 R AR F AR ) pH SR 484 0. 3-0. 5 KA LA BEERIL
DURR T YTIE 1 A2 PR AR & Bk, AR T B o, DR A F R R TR BT Lo B 2D 3R AR, | T
PR 2 TR A5 s RV R ) Bk s s n] BRI, 7EA8 F XS W it ¥ 7
A XA R B S T 5

[0110]  FEA KR BH J7 320 o — HARSE i 77 S b, an sl 2 38 P, & 2k a8 S AL )i v 1)
B P & Sl F RN, AL B B AR AT (KC10,) 51 LB BT A LA AL L
V) (CRER) o ARIGIAFHN R G (TTT) F i 50 an S 4k B8 B A SR
A VR S W I pH L 2 2 0. 5-3, IXAF4L (V) Fidg (VI) —deyiie, Wit 554
ek (Fe (OH) ) FLPTTE A o AR5 R BN & A DT TE Pyt i By | B0 B UE I O AN
ARMFRIHECH o 2R 1 X FEAS B 1) & ALUTIE D) ) g e =8, i D R S AL
FEHH I R R AL A . B RPN AT, @ NS A gk (NH,0H) F1 /
R EE (NH,CL) KA A AL ER B (NHVO,) EFEMEUTTE FFIRI

01111 ¥5ok BAL S & 20 BRI E IR B L35 W pH A% 4 pH 2 LR, R4 0. 6-1. 8,
AT L pH I ' B8 B S O 8 Tl (R ER ) .

[0112] {5z [ 2, BfRAE T T B pH VA3 2 2k 48 S as (e r it iR B AR ==
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CON 102037160 B W OB P 9/22

WA o & k58 S YDV ER I 78 A B AR H A o SSADL T 18] 1, P Aty 2 e B 8 A2 46
JE Ay R Bt 2 s (Uil 5 s ) o IR E 2 HEKE B BER G & (B4 ASTM 54 7)
PRI B AR o BAAR 25 B A 0T AU RS R PEBAAR (DSA™-CL,) o 7171 #% H 4E R ¥ BH
P LRV 2 20 TE i % Eh AN 17 B i % GULBRIIR A 54 10, 000ppm =A%k (Fe™)
VE R I o

[0113]  7E WL fif S [A), 22k 4 & 72 I AT AR, (RTINS Ak 0 B s AR 4 LA T ik 2% I ol it
A IEVE B A AT A 22 B AR & R A RSB Bl 1 E o

[0114]  Fe* (aq)+2e — Fe’(s) ( Itk -)

[0115]  2C1 (aq) — Cl,(g)+2e (FHIK, +) ;

[o116]  [PHL, SR A -

[0117]  FeCl, — Fe(s)+Cl, (g)

[o118]  [RIFEIL W] KA B SN, 491 a4 A E PR AR AT

[0119]  2H,0(1) — 0,(g) +4H (aq) +4e ,

[0120]  SSAEBIRRATH: -

[0121]  2H (aq)+2e¢ — H,(g),

[0122]  fRBEIE = =8 fH = F IR -

[0123] Fe’ (aq)+e — Fe* (aq)

[0124] {10 7F BH AR AW 18 1o K BH AR B A 160 pH BRFEFAEZY 2 1) pH LR DLl A FH B A &
SR HL B AR AR T A X e AN AR 2 R ) S B e /M o T8 FH T AR R BH D7 P () B AR A R
TE4 2 AR T HA LB s S S0 i (4aX0 ) o Uik, BIAR F g Y pH fR¥F 8 4
0.6-1. 8, FALLEL 0. 6-1. 5, 5 HALLELL 0. 6-1. 1, kL 0.9-1. 1. F4b, fEFIMRE FAE
M EANE AT A B T B 1 AR B 2 44k o

[0125]  FERAARAN, RF s e 1t B AR A T @A B mT BEL LRS00t b e O ) 26 v 4 2
A

[o126]  EFE] 2 [ SEE 7 &, ARIE R 40°C ~110°C FAEME R 6 Pk T . SR
8 24 200-2000A/m, Hor H it B IS 24 1. 9-3. 5/ Hith. 7B BRI T b, VR
HLALAL I R T4 90 %, LU e Bl h 2 2-3. TkWh/kg B4y 1. 6-3kWh/kg S .
[0127]  FESLSEHE Ty 22, a8 o RSO HE RV U, T8 (0 i A SR R AR A A1 I
T Al I R F A A LR R Z 1 (R0 e ma T HA I aUUR 4 |
1k, BRI BL £ Az S sl 7 fifi A7 LA A KR AT A o

[0128] 4k i JE R UTAR AR AN R AR b MBI

[0120]  REIR Mt IR I N 125 T FRL AR 1) R DI Bk o A v BB 2R R LR85 1 D AN T B
FRES —IKAEY) (CaS0,. H0) B 22 Iy i AR IL IR O 11, R 2 B E A AR R il o

[0130] SRS ¥ hk R R & & BRI 1) £h 7K Rl 7K Ad LLAS 21 48 FH T S ) B S 457 il s
R AR I it A B BRECRIURE, ] I RS h Eh 1R

[0131]  FEA KT iE R I — HAR S 77 S b, Wl 3 B s, eARAT P e Ab 22 (4 pH i
) HOR RS B A BOE N A R E . T b i s AR e (i 6
) BAEAE () BARRIARPBINRE, (1) H RS R e MR
(R A AR 2, F0 (111) T8 PR B - AC R i 55 B AR 3 53 JF HOd i 0 3 1 A2 46 JB 5 BA il % 43
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CON 102037160 B W OB P 10/22 51

A3 . A5 B = D A B B AR L v A Bk (2 350g/L FeCl,) HaUbEk (4
220g/L MgCl,) VLRI, A FRAR AR FH 2 20 T & % EhIR Y 17 & % A B 549
10, 000ppm =8k (Fe®™) VE Rk e, F A% ARG pH AN pH 2 LLR, fRIEZY
0.6-1. 8, FALIEL 0. 6-1. 5, 5 SHLILL 0. 6-1. 1, BALEL 0. 9-1. 1. {i'H B @ AW
WIESR T 0 E,

[0132]  fEHLfRIIIE) (18] 6) , & 2k JE SV VR P 26 1 28 3 #% 3 o P 12 A8 8 i
AR R EE bR stk g, (R A YD I8 73 B B8 1 Ag e T 8 22 RO Aa e MR
W, R B4R, I AR IR W R AR S O R

[0133]  Fe® (aq)+2e” — Fe’(s) ( [, -)

[0134]  2C1 (aq) — Cl,(g)+2e (FHAK, +) ;

[0135]  [A[SE, SRV A -

[0136] FeCl, — Fe(s)+Cl,(g) »

[0137]  HAfFAEZ) 40-110°C FAEME MLt ) F AT, b S 2 2 0 4 200-2000A/m?,
Hiti L 920 1.9-3.5Y/ it FEIGSEE 7 S rh, VAR A AR I H K T4 90% .
[0138] 7R STy e, Al 3 i A B[R] e A H i 2 L3 i) U/ e e i A SR A
A AT T I A R AR LA IR R B B T T R E DT HAA I mUT U 4
IR RAL, TR D48 18 S B 37 il A7 DA R A

[0139] R M PR bk 5 g SR AR A ER BRI Al 1 ML) 2

[0140] it &AL E (H,0,) M E FF b % B3 2k b LUS P A IR = 4L (TV R V) 4]
WL (V) o RGN NEALEE (Mg0) 5 pH 3R R 4 1.8-2. 2, X S EUK A KA ML
(V,05. 250H,0) 7 FEYTIE o FFPTIEVR AT ik JE B E LHU, T IR B e IR 2B AL —
BLo(vV,0,) MR (RER) .

[0141] AR5 F O B I N BT 15 JC 2RI B 7K b DARR 2548 5 AN T IR B — /K& W 45 JF
A IR E UM M, K2 EAEAMERER . R K E & SN 1 SR /K S /K i LA 2125 H T
MEE ) BRSHE R i3 P IR M 9 A B BRERURE , [R]IN [ fe e o R 1R

[0142] Yy A AT = 3 Wt i, 70 F A 2 BT BROR] AN TR B K G B A RS VL
pHo X Fp A HE w1 an H 152w a0 FETie LR BRDTAR , RVEEIX B AN 2 AR IE I SE Tl 77 &2 .
[0143]  FEAKEH VAR D — HARSE 7 b, 8% W 4 Pos, MBS B AU
H gt %) [ A8 PR AR B9 G P AT A 2 A 2k 2 (Bl ROk ) AR I BE T o AV AE Ui B,
e JAL B AT L. AR, 40 SR T B B AR e AT T R AL B R G

[0144]  FTEREBEI AR T2 : (1) @1 LIRIE A i fid, SR/ [l s (2) K
HUAR ZALA, e 2 Bk & B ALY 2 e A L s k& B AL R TR 1, R
B o R TR by 2R AR .

[0145]  FEULSEHE Ty 28, AR K2 B R 208 & DT 2R TR AR /oK, FF 2 881K
CATE G 55 df T o 0P U, 70 HAR St 7 22 b, A I AR I 2 ] 5 SO AN TE AN AR BB
[ AHAE AR FL R R (A EASFR T A1CL, B FeCl,) ATAMTITie B &5 it M i = PR B A %6 . H
TUTVE R A I 5 A i B ke T AR v 1 & B e & & (RD G 1tk iR &
WAL ) 5 BRI TR AL, SefE FHE A B A T OB A R S PRI A 28 R SR HL R
TR T8 R N LRI IR FeCL, WeBT, P ISV R S R AL R AL 3R . TEARATIS DL T,
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CON 102037160 B W OB P 11/22 5

X T4 72 JEORHAL R, A P AIE B 2 ] A HAGIA T kA 5000 5 I SE 8 30 IF

[0146]  FEAGIRAT] LLLLJLFIASE 7 SN ik b 7 fal s 2 AR 2 05 38, 3% B 3R
HRIR A PRI, RIFFE A 2 E I il il o i 2 2R i, 55 (1) PRI LE R (2)
He Iz F0 2 (R TR o HE R T 5 v A R A O SRE TR R 5 43« TR ER ]
20 CAFEH )-100%, BISE 2 TR (ANHEH ) o B, 4 JrORk A i 2% ok B2 AR AR
AL e A IR .

[0147] 8%, PG IR ATHASL 2 60 % PL L, IR 80 % LA L, SEARIEL) 90 % 8k %) 95%
DL b o B R AR BR e P 54, % PR 200 R R 1 AR S AR 2 SRRk, X T BT R 29 30 % (1) SR 2
AL, 2 90 % AL ALY 20 %6 0E N FLVR K FeCl, IR, TR R 1] N2 95-98 %, 17
W%y 96-97%

[0148]  FEILHARSL 7 2P, ¥ & Bk & 8 U v v pH 2 % (49 s A sk an MgO
8k Ca0 SKER U1 HC1) 2245 I Ml A2 W5 1 LUIBE S AN AREL 1) 428 S S AT il HL 26 v DAAE [ A
ST H /N FEZR 8 Tk 52 et pH A0 an B pke Tl A #8404 B FR 4 Rie, LA
P AR BN R v B3 BT O RN BT B I PR IR AR AL . FERMT AR B T VE 2
AT SEES AT VPl 45 72 OB X o e 4£ pH

[0149]  FEJGAERR & MRS, s 2k 48 S TR & ALCL, AR A T B AE G B Ay
K B AR ARG pH B BT AL -1 B 2, I0IEL -1 B4 0.1, FIREL 0.6 &
25 0. 3 Z [B [ FIE pHo

[0150] N o —AE R MRS, & 2k & 8 SAL DI MgCl, 1B 8 R BBk & B &lib
Youst s TKE B AR PRI pH S SR EE A28 24 0. 3-1. 8, fLiE £ 0. 6-1. 5, EAREL 0. 6-1. 1,
BARIEL) 0.9-1. 1 [ITIE pH.

[0151] {5275 & 4, AR BLIE T8 pH A3 & 2k 4 8 SUIV TRAE AU FLAAE T I B AR =5
PWAEER (ANl 5 s ) o & Bk a8 SV TR R G 7 22 I AR Ao . St S BT T s P ARV I
BHRR =655 AR BREK & 4 COBH 9 ASTM 2521 7) 4 eI B AR A1 B BR AR = A FH AT H &
SIS R E HEBA R (DSA™-CL,) o ZEBHFR 2 P4 11 0] 8% AR A 34 1) PR AR AR FH £ 20 EE 8%
AL 17 ERE % TR S 2 10,000ppm =48k (Fe™) 1B ZRIMFIA

[0152]  7EHLAARIIA), 2k 4 B AE B YTR o 55— U7 T, AR AL T 56 BT St 7 8 v T i J 4
() LA 2% BN, A A B 28— 308 b ] o e (9 8 AT A5 B i) S R 3 A A O RURAE B AR R
T

[0153] 7 FF AR, 38 ik 4 BH AR FEL ARV pH AR FEAEZY 2 1 pH DL R Rl b H LA s
HL 54 () B AR A R DA H S A ST He e/, AR b &S o B BRI & AR 714
T F B AROM B AE 45 8 W 4 F T HA LBk BE S S i e (5B » Aok, ZEIRE E
A8 AU P AUSURT A B T 97 1 R BH S A A

[0154]  7EPHARAN , RO~J A e 1 BH AR 1 50 A0T HH mT BEL L A0S0 HY Sl I s O ) 85 el A
Ik

[0155]  HIfRIEH/EL) 40°C —110°C NEfE sl P kAT . LRI BE 9 20 200-2000A/
m’, LA b L R o 24 1. 2-4V/ F it o AR BLARSEH 5 S T, VAR A IR ASCR. (TR
WH K T2 90%, VFIILLEEFE AL 2. 1-6. 2kWh/kg BRFNZ) 1. 1-3. 5kWh/kg &<

[0156] G SG i A7 , A8 i B0 7 2 (RO H IR S A 2k < 1) JSE P T AR AR AN B B
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CON 102037160 B W OB P 12/22 51

W AR 2

[0157] i HH 0 PT A F S P A i DA TR B 22 )RR 50 DRI B HE R 3T 2
TSR AT BB ESAL B, A S Ay SE 7 S B o AR RS srp A (L] 4) o

[0158] AR BT VAR K &= S EO ARk, Wbl Rk

[0159]  T& FH T AR W 7 ik AR B (TR AR R BOREM BL) A TE S H BA
e FL A, B LR 7RSS 8 AR AR - B LT B U A A R AR R, BIARR R
XAV RS B IR IR & o 385 I B R AR R i P s A s 2k (Rl Bl 2 2 ) V3K
G (PR ASTM 5548 7) VB (Rl B S Ay ) VBS & & B (RDIEBUE M4l fg) VEBES
G (DB R ) RA S8 (R s i) B a4 i (RDlkekcE mati g ) |
WG4 (R ECE Sai s ) VBT A &8 (R ER G mai g ) e a4 4 (Rl e &4l
FE) & Ea ORBEA RN E&E RS

[o160] &M TACK 7L BHAR M RS (FE A EGREM R (D H &S
¥y [M/M0,-A,0,1 B R ~FARE IIBARK (DSA™-CL,) , M1 & B EEsua B AR & & B Aty
(MMO) 1E Ay FELIEAL R I BE I 48 MR A, b Mo AR RE PR R I i s & B el & 4, 191
WK VEKA & B B 58 B e8P P88 68 1. HE S, b M0, ATER
Ry R &R ME DABEEE MR 2R & REEAY, 1 T10,. Zr0,. Hf0,+ NbO,+ Nb,0,.
Ta0, F Ta,05, H. A,0, 4 51 48 I A fE A0 & J8 S8 A, BOHIE W A Fik a8 (PG 1%L,
#1140 Ru0,. 110, PO, LA AT I 4 & J8 S84k, 40 SnO,. Sb,05B1,0, 5 (2) AA T HiFe & 4n -
B T1,0,,, (n =3 FEED KIWALSA T 2L U Magne 1 i-Anderson #H, HA 40
SER S ALY (AB,0,, o A=Fe (11) Mn (I1) 8¢Ni (11), HB=Al.Fe (I11).Cr(I11).
Co(I11)) ;B H A F5ERN™ 45 44 1) 3 W 444 (ABO,, H A = Fe (I1) « Mn(I1) \ Co(I1) &%
Ni(ID), HB="Ti(1V)), LR A LA G T A AB,O, ;8L (3) BrFEM B UTA 55 A
BIEM A B O .

[o161]  FH T4 B 75 2 () B A A 20 0 A R A 5 3%, %640 MgCl,\ NaCl. KC1,
LiCl. CaCl, BRILVR G, Al Fe (111) VB R ZRhF. 150 a0 m] 5 Pk BH AR Fe A 4L i T E i R 3
Bl N A5 4L 249 10-37 T % R (IRIE4 20% ) 4 1-20 T & % MgCl,. NaCl. KC1. LiCl,
CaCl, BRILIRE W (hik% 16% ) 54y 10-12,000 E i ppm Fe (IT11) 1E R (L1
8, 000-10, 000 & ppm) o

[0162]  {E¥F M =2 HL At IR A A B St 7 S8 b, BRI R A0 2 s T A BT S [ P A2k
29 1-450g/L @Ak (11) (fR1E4) 335g/L) , 29 1-350g/L MgCl, (fLik4) 250g/L) , £ 1-350g/
L CaCl,( flik%y 250g/L) 8% 350g/L MgCl, 55 CaCl, KIVR&H (HLik4y 250g/L) ;" Eikn]
THML T 0- 29 10g/L Vi & HCL AT / 8029 1-350g/L A1CL, (fRi%4y 250g/L) « fEH:A MeCl,
h ARG B S A Sty e, B R ARV pH B N 29 0. 6-1. 5, ILIEZy 0. 6-1. 1,
BARIEZ 0.9-1. 1. 7ESLH ALCL, = E ARG 8 S SE it 77 22, DI AR Fe A pH 18
WY -1 2, IRk -1 B 0.1, BRIEL 0.6 B4 0. 3,

[0163] MV FE R A2 40-110°C, RIEZ 80-95°C . mALILIRIEIR A ) 85°C,

[01641  BH AR HL At v A0 B A% R A 90 1 A4 AR 3t 0 A7 1) b O £ 0. 1-100L/min, 1 3% 24
0. 1-30L/min. iU rES & Hfd b (AR A 29 2L /min.

[0165] iy il £ JJo B sz PR A 1 6 o 1 Bk i AR 4, v A S ) B AR vR U RS A R R £
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50-1000A/m’s FEIXFIIEHL IR 28 BH AR FEL 325 FE 2 500A/m”,

[0166] Ay il &N, FELAA I R BA AR L2 2 A R b R £ 3000-5000A/m’ . £EIXFhF 1t T
5 B AR FRLUE 2 24 4000A/m”

[0167]  FHF AR B 7735 R 10 4 B 2% m] h BE A 190, 0 4 JL B L 4 s 8, sl P 1, 481 2
TR PLIEATH 2 B2 B FAC R . FH AR B 7 1A (W B B 1 A e EORIBA & 128
P O . A B A B E PR e M s ) 20 T DA sl (1) .
[0168]  FELH [ F) B th T A8 4k, 6of P B AL P B AT BT 52 " AL A 24 6mm.

[o169] R (¥4 ) BRI IRER Y Sl 77 &b, T PR A BB UL 2880 2 B
b R} B BB PR A BT pH PR BE P AT

[0170] RV YERAA ] AEAT T BB HE A R G P B o & R 8 A8 1 70 30 Bk i
[0171]  EAT A — = s fftit () Sl 7 b, T AT SURRVE VR R R . A5 at B, AR5 A
P R S oE L

[0172] &N 4FMRIL &R AN 5 ME B TRL (Flin AL 5 Me) 1948 &AL FHm 21
TS RIFEAR L k. W0 R FEERAI A &0 BB, WA AL &8, U EASFR T Zn A1
/ BN BRIPTAR A AT RERY

[0173] LR @l dn = B e 1 S5 o) 5 40 1 U AR B

[0174]  SZHEB] 1

[0175] il & Bk B AL BT 70 B AR R M [ 7k . — 4t L10kg LK SN 20, K ik
(18 S BRI R (UGS) Ik AL B9 R U EREIRL A - r iR At . B0 Rkl
80°C [MFAMAAKIRA, VI SH 10g/LF MR (HC1) LLYGH AT nIs i &8 & . 48
AL R SE AR UL TR AR HR 3R B8 N 55 B0 4.5 TH 240mm
WAR KA G (Buchner) 3=} (CoorsTek) i€, A7 KRR AEERAERT R LK 10 7
He¥ (Erlenmeyer) FLABENE Kimax) T Fo O k38 FUN EKUELR SR 5 42 (Whatman)
(k. AFRmrs &, RN IFATERAE 4 AN AERIAT GRS - R E .

[o176] K K 043 31 1) 30 F B 2D & 1K R HLRR AL 1) 25 B8 /K AT 4l ik, T ik T4 i Jd K, e
AANENAL A, RJGLE 110°C PR T . N BB B AL 00, B AR I AT
VT R A R S B B A R RE IR £ L T I A AR A R A R T o . TR LUS
JIT A3 2 [ A FR Ab 2 2 B SR E 46 3 Hha .

[0177] 3% 3— PRI /K W BB T4 UG AN ] v [ A4 ) 21 1k

fF L EN B aEK
AR C 54,00
— 544K TiO, |21.07
0178] yz SiO, |14.38
] E—i'T‘b—:ék F8203 4.42
23 S 1.44
FHeBEAY |- 4.69
%7=1100.00

[0179]  {EIE SERIPEIE e B LA G, YRia AR DU AN S8 VR 18L, 4 HL IR 45 10 58 A 4 il 1 )

SUS— NSRRI KA . IR VIR E T SR Z kRN TR 4. BT

JEME P EALER (TT) WM FE (BN 83. Tg/L) X T1E 2 LIS R EIE IR W i B AR FeL Rt 25 B2 Rk
18
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AT HLAE T 35 AR, B B SEZE#UR. (Corning) iy KHE T Le it rh 7% R gk — bk
Ao USBIEFABRAR 4 50 (4. 5L) 15 178K . TR B, 978 80 CHUFERS, X T/ tb 8k
(11) , & B G B R B IR IR 3 335g/L ( WLEK 4, WGl ) » Ik, AR b5k
BRAE SR NV EIM &S o, S BB 210 b 5 A in#9s (Lauda GmbH) $&44E 440K iy i
AP 10L e ) VA (Kimble—Contes) o W HIMELAEL B2 IR FFTE 80°C o MK
Sk I N Al e R R T R A LA LR T B PR KR B O 10g/L Ao e 5K B, 7E pHAR T 0.5 1Y,
Wk (Fe®) BB =N (Fe™) 2018 k. thah, B FAHFRBE (40 B 1, A
RERFEER L b, Ho em FOT R B GBREEIFAR S L, A B TR 28 R B EE
KIS IR G H & HS I AT LA A5 Bl J5 20 3R

[0180] 3 4- EEAEW P &R AR (Ll g/LFoR)

[0181]

£ RBRNH X PR vA B e | B L REZR]EVREFpH
36 VA 48 69 I WELE

(EHB 1) | (FAB 1) | (FHH 4&5)

AEKD) FeCl, |83.7 335 350(%)

E 21 MgCl, [ 19.7 79 200

FAEJID AICL; [20.3 81 70

AAEAD MnCl, [ 13.4 53 35

FAERA(NY) | VOCL [5.7 22 0.1

W23 CrCl; |24 9.5 0.4

EXZI0 CaCl, 2.1 8.4 7.8

B SR HCI [10 10 0.00

25CTH%E | kg/m” [1171 1259 1360

,, pH=10.4 0.5 0.9

(EREG pH A —ERH AR RERRA R ETRADMAE T,

[0182] Syl 2

[0183]  SCJif 2a— 7E pH 1. 1) N HLRERILGA & 2 &8 f G

[0184]  JE i I AN sk e AU AL BB S Tt B Sl 1 1) e Bk 4 S A A MR s VR TR B e )

R pH L1, SR AE HL A ) P AR =5 BB FR . L fitith ok B Electrocell AB (i) ¥k

JERS UL MP H 4L, 2 HA HExcellion® 1-200 (SnowPure LLC) il B B 742

B FFWA S LT ARRT R R R 100em” H AN Bk 5 4 B 4% 2 (R R 1R EE 4

omm.

[0185]  PHARZ= AL Titanium Industries $&ALH) FHERE & 4 (ASTM 254K 7 ;T1-0. 15Pd)

R R B ABEAR o 7E AR BT, B RDK B AR N EURIR — HERVE S (70 1A % ¥R & HINO,, 20

R %6 W HF AT 10 7RAR % H,0) 71, 485 A L B8 PR BRI H 2 WA B MR

¥ BAARAL 2 TR o

[0186]  PH A% = ¥ A 1 Magneto BV (fif 2% ) #2411 R ~F & B B A% (DSA™-C1,) , H

HT 78 4 FE AR Ak 7 LI O S0 S0T HE B B A A LT (RuO,) 9 BRI & 4 35 AR

(Ti-0. 5Pd/Ru0,) ilpk. [F13% - FEABIA I PHAR FE AR R 20 8 % bR S 17 8 % mALEE

(MgCl,) 11 10, 000ppm =48k (Fe®) 15N ZZMFIKIKE AL, LR B8 L E 7K. dfE

£ 500A/m” [ FL U 25 B T PE FEIEAT o R AEURE D 80°C , [SF AR FEL A VAR H ARz R AR 17 1
19
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AL 1L/ mine {E XA BE R, I B R S it Ha R 8 2. 528V, 71 HL M 1], ek
JBAEBARRDTAR o 55— J7 1, AR LAT B Ak 2% S MY, AR A 90 88 1 i W] oZ M B o - A8 e 1)
PR 2388 HAE BRI AR R /R A U< HE -

[0187]  Fe (ag)+2e” — Fe'(s) ([, -)

[0188]  2Cl1 (aq) — Cl,(g)+2e (BHK, ) ;

[o189] A HIALAER VA -

[0190] FeCl, — Fe(s)+Cl,(g)

[0191]  FEFELLHLAR 2 /NN LA, O¢ T FRLYSOFAT FF i fidith o 388 ik WL 7 V25 5 bt ra i
(R A HLAZ R AR R B AR b8 o JAR R FE A 29 0. 126mm HILFTEACA 8. 30g. £
R S8 (SEM) TFARE LG, IV e 3555 b o BA 4 AU A AR 1R/ iR
TR TRy (W 7 F8) o TEHAT RELAE M I SR A2 0 i LU, RILE H 68
% BN 32 E A % T (V,05) M. AL AL TR T BE Tk — 255 AP
Kb, KA T ) kst i E <, BRI B 5048 5 30 pH $2 57, 1X15 2
TR R IR, R B PTRI P o IIXSESEIRER G, VPAL 725 28 AL RR N
80% H.7E 500A/m” T LLAEFEA 3. 033kWh/kg YIRW (L + FA4L 40 ) B 4. 460kWh/kg 46
o

[0192] @A Fi7 HA Viton BHIGEIR Masterflex L/S TR ) My [l BT H
PR A B ST A e 18 R AN UKHS TP R S AR R SR 3 B R TR S A, AR R
SRR LA A R (98 EiE % H,S0,) HIBEH MR 2: Z AR SN AW, &G T
HA RS HRAEMAL A KT Mg, i CUR ROSRB -

[0193]  CI,( <4k )+3K", 31 ,, = 3K 1, ,,+2C1

[0194]  FEHLAASERCLLSS, A4 DL S SR i bR AEAL B A Ui BR MV VR (Naw,S,0,) 358 7 M B
[N

[0195]  4Na', +2S,0,” K, +1, ., — 4Na", +S,05" , +K', +31

[o196]  ZEF i E, S A 38 LRI T8% » IRl LR ( FHAKAN
AR ) 2 IR) i 22 5 mT e B T B AR b — S5 STt A SR AR b — 84S H . (R, 500A/m?
T EIFH R L BERE A 2. 45kWh/ke 4li50 /< (Bl 7. 652kWh/m’ (NTP :0°C, 101. 325kPa)) .

[0197] St 2b (7 pH 0. 30 FHILHIKR & 2k & 8 FAL v i i fid )

[0198]  fE St 2a [FIEHE, Frke B SL M) 1 ()& 2k 68 S VD UEES B L 0 AH 4K 1)
pH 0. 30, LAB7 1E pH $2 i 2 T AR IR R I P TiE 1) pH LA b, AHASBERAG, LLASH] T
AT . XA AE AR I AR = P I R R R AT . AR S S 2a PTR
AHIE], {H SR B AZAE 1000A/m” [ HLAL2E B 18 FELYRIEAT o 12 PRV FE R pH T, D431
Hith HL R 2. 865V, — /NI LAG, 25 5 Mok B 5% HOGH B TR BRI AR sy ( L]
9) . ‘ERJREN N 6. 24g. EH 99. 88 e % BAV 0. 12 =& % AL L (V,05) HIEk.
MK S HAR A H, VPAL vk by 3 F AR 2 60 % HLAE 1000A/m” LG REFE A 4. 584kWh/
kg 2k .

[0199] it 5L 2a FrakAH [F] B 75 v I B VR 3o

[0200]  SEZjEfpl] 3

[0201]  MSEHE] 2a K18k - SLUTAR A [T HC AL
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[0202] K& JBUURWE B (Fritsch) TP EE IFAE 125mL PTRE 4} X5 il (Parr
Company) ¥ gk RKAE 100°C FAEK ) N HASAMBET MR (NaOH 50 HEE % ) AbFE
2 /NI — R AEL, UG E O SE LA AN TS RS B 4R, AR A Rk e (NH,.CL)
TN E A T DU AL R e (NH,VO0,) UilE. MEEF 4 (Fisher Isotemp)
W A SRR F AT BE AT N AR 400°C I 28 U B ORI L (NHy) UK 280 (1H,0) , HH 1321
PS40 LA B R . RGN KR 2 Inconel HHRH IFLE 700°C N EESS S PSR, %
PR AV A o RS 72 B B o< i P A I RUR IR 2 ss i BE ML (Fritsch GmbH)
A58 FH T B 4 DA A s B 351 R0 VA 150K B 45 B T 2 B e () [E4 0 SR e R B i o R A3 21 1
7 TR A PR K.

[0203] St 4

[0204]  FEHEMAZ AT ASEHERG] | 19 E 248 AL i Bk 40

[0205] A4 LA RSB 2E T E B E AR B (NaCl0,) Ii A S 1 b il 48 I WD A6
RLUE T AP E T (VOOV) EAL R (V)

[0206]  5VOP+C10, +2H,0 — 5V0,+0. 5C1, (g) +4H'

[0207] Ry s SRR B B NN AR AT PRV 4 LA e 24T o

[0208]  ARJ5, BRI AMEL (FeCly) TIANEH I LA o8 T4 AR S S AL R L 0T
VEo IXPPALYTIE H TR YT . FE b, WG EUTIE ME— S P, UTTE K R
AR AR T4 0. 02 BEJR /L b4,

[0209] 2B AIKE TAEAL ZHL (V) 7EZ pH 1. 8 FHERUNE, RN PR S E M (11D 1F
Z2)pH 2.0 NIFEAUTIE « PRI, AP R ERAF AR, A1 4E pH 1. 8-2. 0 FIEPTIE . RGO T,
VAV pH B LR I AR AL AL EE (Mg (OH),) oRHT_ETFH 2 pHIEH) 2. 0, HHANBE 7
T 2.0, L B ARG A AW IERITIE. E1% pH T, K& LA A (V.0 « H,0) A&
FALER (TTD) 5L yiie DURERIRALAB L UTIE W T O H IR o @ A8 A S i) 1 Pk 548k
SR IEMAAHILITED 75

[0210] AR5 PR BV PR IR IR AL LAY pH B 250 0. 5, PR ER NPT EE T
— IR,

[0211] K 2048 (0 IR BER B8 UF N BB AE 1 B IR 720 A A S840 B w7 PR (NaOH 50
% ) PIHM. — B, OB RO e v BN 250mL B0 FE N M IF e D & 5
(benchtop) B> (3K [ Thermo Electron [¥] CL4) LA 10, 000 % / 4% B o FEJEHHAF B H 3
EHASFAE (Fe (OH) ,) HRUMASTIE Ha3 LR IERR R Y, H AWK (bH 10) 1148
PR, FRIR L AR A EE . AR e T EEALE: (NH,.CD AN E S8 3G DA 2R
B (NHYVO0,) UilE. FHJG7EFANY" (Fisher Isotemp) i &fifim 4 IR B 78 % A PN 7E 400°C
()T 253 AR B AR . (NH,) FIK %R, (10,0) , S BIR20 (0 fu ek 8 K. RIgH
MR 2 Inconel IR, 7E 700°C FAEZS PRl ¥ B R RGEA R . REER
I 4 R A A SRR B w5 BE ML (Fritsch GmbH) HRsE FH 75 B 46 g AF J8 BB 300 RO V& 15
TS HAA W &R b re b4k SR A R B . ERIIGAS BN 7= R & — Le 8% VBN AL VE N &
BRI Tk FUE A R R

[0212]  =Zjfafs] 5

[0213] >k SEHf] 4 I TCH & D i) e A
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[0214] b I NS AR AL B R AR ST 4 TR AN P B R ' Bk A B R AL v TR B
A pH 0.9 FFAEHLAEM ) AR & R ER . U BT E AL 2RI TR 4, maf=h . dfidit
55 ) 2a F1 2b FTRAH R . LA 7R 200A/m” () B 25 B T E L EAT . BRAEIR N
85°C, I A%z R Y300 SH AR PR P AR R AL I 38 8 T/ minoe 7R 12 FRLUILE BT, 1 vl H R
A 1,85V, FEZESEHLAA 5 /NI LU , O P AL G 4T T A fidits o @ MUBOT V575 2 Hiots F iR
(k4 B AR N BRI AR B . RS R4 0. 126mm L FTE A 10. 20g ( WK 10) . & A H
A LR B RO G BB ER, Pk sl 5 n] B2 th T & A/ AKX LU IG5
F VP R S R AR 97. 9% HAE 200A/m° T ELBEFEIU A 1. 8TkWh/ke k. Bki4l
&8 99. 99 B8 % Fe, NAAIRBE LA SR ITER.

[0215] SCEAE] 6

[0216] == vt s R o Bk 4 B AL I

[0217] B INAEEALBE R A SEEE] 15 ka8 UL I s i 1 B 1 25  pH
L 1, ARG e B i TP = T ER . Lt ok Electrocel 1AB (it #t ) F R %S BT
R MP R 2 B, HEHAT H SnowPure  LLC I3 (K15 B 720 # i ( Excellion® 1-200) A1
FH 8 A 488 (Excel]i0n® [-100) 73 FF I =A% AT BARAE R T AUA 100em” H.
FA A 5 2 B 4 2 TR A TRV EE S 6mm, £ 2 [R) 454 6mm.,

[0218]  PHMEZEAL{ Titanium Industries MR FHELAE & 4 (ASTM 252K 7 ;Ti-0. 15Pd)
RS B ARAR o AE FELfE 2 A1, ¥ P AR AN SRR - TRV A (70 /AFR %3 £ HNO,, 20
RFR %6 W FE HE AT 10 48R % H,0) 0, 285 FH 25 8 F /KR BRI B2 WA B MR ERIN
W IR AL 2E TRV -

[0219]  PHARZZEFA HH Magneto BV (A7 22) $RALM T RE IR (DSA™), 72
HL AR A7) LG F 50U HE R 2B A e D — AR ST (RuO,) IBKARA S35 il (T1i-0. 5Pd/
Ru0,) il .

[0220] [ 25 P [B] % A0 408 B4 100 BA AR R v A DR B R pHL 1. 1 ) 350g/L AL EL (T1) A
300g/L S&ALEE (TT) FIE L, 1y BH AR 2 PN 0] 2% P 0 2 1% B AR AR E 20 T8 %6 2R 5 17
i % FALEE (MgCLy) 1 10, 000ppm — ANk (Fe™) 18 A Sl A 4L, Hh Rk
ZETFIK.

[0221]  HUAELE 500A/m’ [¥) LV 25 FE 1 HLGTIEAT o BRAEIRE 9 80°C , BRAR HL MBI L BRI AR H
RN IE VTR AR YO0 1L /min. EZHREE N, Ml & [ E B s 4 3. 502V,
TE FLA SR, o 2k B A R ) 2R PR 2 I i Ex cellion® 1-100 P & A8 #e i, 4f
PRE BRI 55— 7, SUACYIBA B 718 im0 M B 2 A i 1) FRAR &= 188 IR
SRR R AR 0 2 THEH

[0222]  FEIELLHLAR 2 /NN LA, OC FTHLISOFAT T i fifit o 38 I WL V25 2 Mt BH 2 1
BRE SR YT NER IR 08 1S E RN £ 0. 126mm H AL 10. 04g (ML 11) o A
XA SIS HAR A, VPl AT B 5 AR N 96. 4% HLAE 500A/m” R ELBEAE A 3. 485kWh/
kg . ISR 2a TR T VAR .

[0223] b4 FOE ik FRAE 5 B IF 0 B SRR P I o AR R DL T R ROKE AL 25 v
AR NaClo,) MMATTERE R LU ITA LR & 1 (v V) SRl (v -
[0224]  5V0°'+C10, +2H,0 — 5V0,+0. 5C1, (g) +4H"
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[0225] 4R 5SSV pH I8 D VR 1E D N B AL 0 44k BE (Mg (OH) ) JARhim b T+ B % pH ik 3
2.0, (HIEARE R T 2. 0, Uik R IR G A SN IEZRYTE . 7E1% pH T, KA Ts b — 41
(V,05 = 250H,0) [ 5E YT MR ERIR AR B yTie e X B, BT IR LR B e i
— A, PTIERG AR U P LR BEAR T29 0. 02 BEIR / FHI A5 1k S PRk e (43 i B %2
% o

[0226] KLU LU TE W ik AE AT SE R 4 Prid 2 & i 98 /0 B o A itk
JEDFIEAC B FF A B, RS AEAE U (Fisher Isotemp) PEE AN AE 400°C
[ AP IB R LB UK ZE AR (H,0), LA R  HEA ZAUR R . RN KB 2
Inconel I, 7E 700°C FAEZE T MR, FRRS AR DR BEE AR b0 ARG 70 HAT il i 4
JE& AT B SR R B S5 WFBEHL (Fritsch GmbH) H s FH TAT 4 A fF BB Bh 3500 Y4 21550%7 i 15 .
AW 4B C B AL R Y U . PRI B0 & — S8Rk VBRI AR VE 22
N 27/% TR A1 1 57 N

[0227]  SECjEf] 2a.2b.5 F1 6 Hh PTdEAT () AR SE IR 1) — S0 5 FARFEYC S T R R 5 h.
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N
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[0230]
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[0231]  FEIGSLHAH] 35 N RS Hfdv (1) s 2k 4 SUAb s v I BV A R AE DI B O
TR THAWER L EHE AR R R S A . BRI F Sk ] b
AL 280 A5 92,0 T B % FeCl, 4. 8 B % A1C1,.2. 0 H & % MgCl, A1 1.2 & %
MnCl,o BEAEUTEL 4 FridT7 ik 4y 30 % 1) H bR R AL 22 . 25 90 % 1) H AR S Bk AL F M1 2
20 %6 1E N HLAZ IR FeCL, W BET 5, FHIL k), ki & 5o 96. 7% K FHE MR (Rox A
PR, BRI BRI 2 I R 0 S0 BRI, 5 (1) FHRM LA (2) HEh FiE 2
IR ) AR e kS R f A AL K

[0232] 10-20 E &% FeCl,

[0233] 10-12 E&% AlCI,

[0234]  4.5-5 B8 % MgCl,

[0235]  2.5-3 &% MnCl,

[0236] i< SIS T 25 3 /K T il 25 43 AL 2 10,15 A1 20 & % FeCl, HiH
AL E G T A S A R PR I =B RS . BRI 0 T 5 B /K ) pH WA 4.7,
4R A LLE R R 0.6 2 -0. 3 Z [RF{E.

[0237] % FIRA A5 BAE 500 K1 1500A/m” ~1E HL G FELAAE . AT FEL it S5 S ] 2a BT
WAHR . BRAEIRAL A 80°C, BIRK AR (& 2k &8 SALA A ) A0 BRI AR Ha A () A AR
M 1.5L/mine XFF 500 1 1500A/m?, Pl & 1) H it oL R 2 S0 A 2.6 AT 3. 9V TR
(1) 95 FEXT T 500A/m? IR I IELL AR 2 /NI, X T 15004 /m” R 4L g 1 /N LU,
YR o AR F H AR AT AR L AR TR BB BRI
FE R B BT AR VA 2 SR Bon T 12 o 76 500A/m® FI 1500A/m” T 1 EL BEFE 23 31 4
2. 65-2. 83kWh/kg 2Ll 4. 13-4. 29kWh/kg £k .

[0238] ¥ b S 6 vh P AS AP AR AR ST W3 4 45 8 A U & Bk B J A
VR Y T I S TAE P A5 B R A LT B

[0239] 75 bb S5t 4] 5 >4 i) 2 A W VR N T B A D 4 it » 3K 3R B L 2 g )
WFURNT 5 PR S 45 2 AE 4 S AR 06 0 Tk BRI 52 1.

[0240] 34, 7EAT AN LI 2 BT T o0 ik 5 PR 15 B R 47 25 R B stk I
FHT 5 S St ) h IRR pH R R b A T T 7.

[0241]  SCjtafl] 8

[0242]  MTXER MR P R 254

[0243]  FERFANSEHE] 2a.2by5 FT 6 LU, 3R IR 0 A\ 25 H At iR 32k BT BE ALY
TR CABR B A UTHE A T RIS — K &4 (Caso, « 2H,0) (45, il il 38R Riiie
Yo AUEBR / SRS ALY SR WA T Bl K AR

[0244] SR 9

[0245]  FH T-HEAT S 2a.2b.5.6 F1 7 T fift i) B AR AL R} 28 B

[0246]  FHARA BLI B3 FH 5 ST 2a 0 BT I AH [R] 0 R fd vt R 268 B R AT, AH 2 & B B
A LAV [P 2% Th AR A JF F U 3 22 pH 1. 1 % 350g/L S A2k (11) 1 300g/L s 4Lk (11)
() KIS VRRE) F» ] N [ 2% A1 B 1) S A AR ER 20 T B %6 R PR 5 17 H i %o Uk Bk (MeClLy)
F110, 000ppm =48k (Fe™) BN I MK B RALEG Hoh R R 258 7K. HUARAE 2 /)
I} A TE 80°C T E FLFELHEAT o ISR AN BRI AR Ak it 2, R F it F Hs 0 FRLOTE % FE 1 il 2k
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WX IR K B Titanium Industries FEKER G 4 ASTM 252K 7 (Ti-0. 15Pd) , >k H Wah
Chang 1 Zircadyne® 702, ¥ [ A AR ATST 262 3161, 514647 606176 F4L4T. 17
B, DB FC VA 2 MR B R TR Y . IR e 20 T 13

[0247]  SZHfH] 10

[0248] ] F-HEAT SEHEH] 2a.2b.5.6 F1 7 Hp HE AR B B8 122 4 R ) s 48

[0249]  [H B -3¢ # JE 1) 35 4 T 5 STt 9] 2a A BT FE AR D (%) B At vt T8 B 64T . ZEFH AR
IR [B] B A A IR S R KD B AR FEUE R R TR 4 pH 1L 1K) 350g/L &AL ER (TT) 1 3008/
LU B (TT) BYZKU VRAE B [R] A BH AR S PN 6 (] 2 o 4 A 1 BH AR F AR 20 EE 38 96 2R IR
517 T8 % AL EE (MgCl,) #1110, 000ppm = M8k (Fe™) F 4 Z% 1l 37 i) /K s TR 4L B,
RENEE /K. BIRAE 2 /DI ATE 80°C FEMFIUAT . RSP B 128 B R4k
2k, R ERL b oL X B R 2 . IR 9 Excellion® 1-100 (SnowPure LLC)
Neosepta® AMH, ACM F1 AHA (Tokuyama Co. Ltd. —Eurodia) . Selemion(Asahi Glass) Fll

Ultrex® AMI-7001 (Membrane International) . Wit gk LI T 14 7,

[0250]  SCJfife] 11

[0251]  FHFHEAT SEHER] 2a.2b.5.6 F1 7 e ffk i) BH AR FEL A V1) 32 5

[0252] [ FRLAR VR 1) e 46 5 S5 10 o i R R (] ) P At v RN 2 B R AT, AHZ 5
I5F) 482 PR A A B AR =5 P I [ B G 20, L %4 %2 pH 1. 1 i) 350g/L SALER (TT) H1300g/L
LB (T1) R AH VBRI RS, R AR P AR I AR 28 P (%) [ s R R B, JLA Ak i = (3) 20
T8 % MgCl,+2 T % HCI ; (11) 20 T8 % MgCl,+5 T % HC1 5 (iii) 17 T % MgCl,+20
% HCL 5 (iv) 20 Ei# % HCL, BT ¥ M 10, 000 E & ppm Fe (111) 1EN SR, HIfEAE 2
/NIHIHTR) Y AE 80°C R AE FLIRIEAT o SR PR FRLAR R ZH S A AR AL it 22, BRI Rt F s T
R LI 2. IRAb & BRI T 15 s

[0253] 8 O b 3CH Il I H ARSI 77 SR T A B, B R e Sk i AU 5 B
JERCHEL K rp g SCIR 3= 4 5 B R RS A AP BT o

[0254] ZFE WKL

[0255]  'HARRIS %% — % Bk 44 F 1) S04k R0 S04k Bk 0 50 19 75 . — 75 WEISS, A(%i 45 )
(1976) World Mining and Metals Technology-The Society of Mining Engineers, New
York, 2 44 &5, 55 693-712 T,

[0256]  “Gray, D.A. Hl Robinson, M. — &/ r i - B [ LA 1, 407, 034 ;1975 42 9 J
24 H,

[0257]  °DUNN, W.E. (Rutile & Zircon Mines Ltd.)-Process for Beneficiating and
Titanoferrous Ore and Production of Chlorine and Iron Oxide—3E[HE#] 3, 865,920 ;
197542 A 11 H.

[0258]  ‘WALSH,R.H. (Columbia Southern Chemical Corp.)- 4@ &AL YrkiiE — £ %A
2,954, 274 ;1960 % 9 H 27 H.

[0259]  °REEVES, J.W. %% (E. I.Du Pont de Nemours)- % EALEEAN 1L - EEEH
3,793,444 ;1974 4 2 H 19 H.,

[0260]  °HAACK, D. J. HI REEVES, J.W. (E. I.Du Pont de Nemours Company)-— Hi &b 2kHl
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AT 75 - EE TR 4, 144, 316 51979 42 3 H 13 Ho

[0261]  "REEVES, J.W. ;SYLVESTER, R.W. #I WELLS, D.F. (E. I.Du Pont de Nemours
Company) — H A Bk il & S AL BRI e 2% — £ E LA 4, 282, 185 51981 4 8 H 04 H.

[0262]  °HSU,C. K(SCM Chemicals) - S W BRAESALIR M3 h AL GRS - £ E &
F) 4,994, 255 ;1991 4F 2 H 19 H.

[0263]  “HARTMANN ;A. ;KULLING ;A. 1 THUMM ;H. (Kronos Titan GmbH) - %&bk (ii) Kb
- SE[EEAH) 4,060, 584 ;1977 4F 11 H 29 H.

[0264]  HOOPER, B. N. ;HIRSCH, M. ;ORTH, A. ;BENNETT, B. ;DAVIDSON, J.F. ;CONDUIT, M. ;
FALLON, N. F1 DAVIDSON, P. J. (Tioxide Group Ltd.)-3k B &AM S 2k a3 - 26
E L) 6,511,646 ;20034 1 H 01 H.,

[0265]  "LEVY, I.S. - S WEL M HLff - 361 LR 1, 752, 348 ;19304 4 A 1 H.

[0266]  "OGASAWARA, T. ;FUHTA, K. F1 NATSUME, Y. (Osaka Titanium)— Hi& &AL ERIKE
W SRR 75 - HALTH 02-015187 51990 42 1 H 18 Ho

[0267] 'CARDARELLI, F.Materials Handbook :Concise Desktop Reference.
Springer-Verlag London Limited[ Z4w% 1,2000, 5 323 7,

[0268]  “GREANEY, M. A. — A i EHA I & B 10 7% (LAW 639) - SEE L 5,911, 869 31999
6 H 15 He

27



CON 102037160 B w BB B M 1/14 7

D -

K& B2k

#®

%~
L

BEAHH2804 )%

%45

— )

I

LR

A FRK

W~
& ’w H
B, } >

33

ik et ||
E% kﬁi“\“‘\ N
s st | [
2

":ﬂ V“,‘ \ﬁ

A e T

31% m‘\w

K1

28



CN 102037160 B

i

AR

ot

B4

&

2/14 71

] 2

29

£.8 e
AE RACH

t

& ®
1 —OND
- R 44 m N s
3 |
% ]
Ty HE
x Wk
g
g
ﬁu
} - 1
3 . o
2 _( 5 | 2
o= A —] ; .l -
5 =11 = | B
LT R =
#E gL
zY )
m B4
& =
-
B
A)
& | B by
2 1ol *
W
IR - -
ok
1 Y K
T
&
£l 15 |2 ol E




CON 102037160 B w BB B M 3/14 7T

A

i 2
W ® +*%
2
,TQ

Hag

W
f :j l;' WE
gn

o

|

A,

BH H2504 8%
434%
&k
B34

¥
) ——
2
® o
[ ;§ -
——— @(
i'.«l
__1__<
—1_ T 3
- ¥
g —
Wi L 4
] vl A \
B $5 «| -
% el ®
<l y b 2%\
R | ,
il W ~ § “ ﬁ?
— K
% H L

Kl 3

30



CON 102037160 B w BB B M 4/14

-%;
4 f’fﬁ
% "
3 & y
£ Q@‘
e
i o
” L
% > '.%z:i
H H
=S g
—
%
< |l |[= _
CJ | P
® 4~ R
o —me 2
& 0 ot
B o
—-’ bt
5
" H
- &
Kl 4

31



5/14 1L

i

CN 102037160 B

.8z + (6)%10 <- (be).inz (s),84 <- 8¢ + (be),,e4

W T By m pa k-8 (2]
! =
o\ W B Wa > o m = «————
}
s} |
© !
(+) wed o 2o b ® m (-) muww

mwn%U “

© ) “ L@y

- 4

o0 D g
®0 "
ol ®@ m
() [
oo © “
© !
DFRHBHE o| 99 ;
e 1d 6 |

HWHELEY
¥

B DA

Lo
]

32



6/14 T1

Bz

R B M E

i

CN 102037160 B

RGN
il EHIHE
8z + (6)10 <- (beLIOz |(8)8d <- oz + (be),;o
w WPl | Y T T
) I =5
oNBHPHE ———P> o | LRewTE —— | €« o\ HHBHY
[} ] =
o® | |
- i | -
(#) woi e a by ® “ “ () muw
e O i i
OO@ AIIMII‘WWE W
©0o LG !
©o “ |
o[ m
I “
92| o ! ]
© ; | - 0 FEHBHE
DR B - ol %5 " :
2 9 " |
HHELEHW WYy L %al
\ > EHY
LE
+ : -
¥ Dd

K 6

33



CON 102037160 B w BB B M 7/14 7

34



CON 102037160 B w BB B M 8/14

i -',i.=:?;. .!;(I'i;" R e e : N TR IR RIS AR IS g i
! ‘ i 4 s 5 : 4 sl g e i e
CENTIMETREY,
£ o~ -~ ‘Rt : L Y 44 * - ¥ 34
Cat No. 05-018 G Fisher Scieatific Fisher Scientifique
INCwEG B CER » i
. H N 3. " . . -
' A T T R " R Y N . i

K9

35



CON 102037160 B w BB B M & 9/14 7

) isl-!i]!iblli!iI}iI|:|%H|1illh i : H-_i”l"’-'V‘l'!H Bt ocan
T ' o 5 o T i) 13 . -
ENTIMETRES
Cat. No. 09-016 @ Fisher Scientific Fisher Scientitique
INCHES PUUCES .
P T ¢ ? S .

i ' 3 i 4 LI : ..
"l ‘v;-".?%g‘15!i|i3'1|‘lil‘l\i!%,zllii!ti;l\lll!'l'l\il‘\!.-,\1:‘1l‘-,l\-'i!-i;“' [ERREEE

Kl 10

36



CON 102037160 B w BB B M 10/14 51

TR I B R R AR
: I 12 Kl 4l 15!

U bl

e rv';’!M?"Yq F‘ g . n : .
¢ 08916 (F) Fizhor Scienfific @ Fisher Scientifigue
o

ROt P . . 5 S

Tov N
.

K11

37



11/14 5T

B M

i

CN 102037160 B

0'G¢

(nEE) ¥4 OS]
002 o'l o

0'G

08
- C8
- 18
- 98
- 88
- 06
-6
- V6

(%) WY D

W/ 00G)-+-
ZW/Y 00G——

- 96
- 86

00l

K12

38



12/14 51

Bz

R B M E

i

CN 102037160 B

0 'l 0l 0 00
S TR SR S,
\«“m 002
«\\0 i
e

\\\«\ g 052
L 00°E
- 0G°E
(2 %4 ) PdSL'01L | Looy

¢0L %% —o—
v 191€ ISIVY SS - | ocp

u 91 1909 2 0~

O Wm‘IAYI
00'G

HP Lo

(A Zaww

Kl 13

39



13/14 71

R H M

i

CN 102037160 B

17

- S

i

¢t 0¢

VU SN N SR RN NS NN SR

Gc

(;Wyy) waw
0

000

WOV © eldasoap —x—
0021 ® Uol[|8dXq —o—
L00Z-INV @ Xain ——
VYHY ® B1dasosN
HINY ® B1dasosN —o—

- 00°)

- 00°C

- 00°¢

- 00y

- 00°G

009

FHP L

(A) Zaww

Kl 14

40



14/14 71

i

CN 102037160 B

00
05}

IOH %0Z——
IDH %02 + 10BN %21 ——
OH %G + 10BN %07—o-
IOH %Z + ¢10BN %02 ——

- 00}
- 06°¢C
- 00°€
- 0G°€
- 00y
- 05
- 00°G
- 06°G
i 009
069

FHP L e

(A) 2w

Kl 15

41



	Bibliography
	Abstract
	Claims
	Description
	Drawings

