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L. —FriAb 207, O TN E S & B IR s b Pl & @ 2k 8kl = 2 & & S AR
&, BTk i

a) PR E & BRI ;

b) 7 AR FL AR T k< IR R S VR, T I PR A S B AR = L PR & R SR T
FH S 110 L PRI BR AR, BT [ A 25 250 B AR IR0 48 pH AR 1249 6. 0 (19 A% FL 5, BT ok B A 174
%ﬁ%%ﬁ?%ﬂ%m%ﬁ%% F)TﬁSBHw%”ﬂfﬁﬁﬁma‘%ﬂ@%ﬁﬁw%ﬁiﬁ s LA K

Hrp .

LA BT IR & B 4 SR IR SR v v 5 | L Bk B B & & "R TR AE B b, A 2B SR BR AR 2R
5%, TR R SR AE T IR B A =70, FF B A2 T B W

2. BUREESR 1 TR B oAb 25 ik, o D IR ) LRI 38 i A RORE DL 2% 3 k) S R AT
KB J 53 85 0 SR USRI Bk SR At IR b VL

3. BRI SR 1 PTaR vy H Ak 27 5 2%, v BTl 20 Bk v v P T 6 o 2 < B At IR SR S R A D 78
FHAIRER .

4. BORIER 1 Bk i oAk 27 77 1%, JLAE rU 0 TR R I A A5 i ) I AR R 20 B

5. BURIER 1 BTk B WAk 25 5 3%, Sorbols Bk [ Ak o e o i) pHABL TR 15 2229 0.5 224 6
) pH A VG H .

6. AUREESR 1 Pl (1) Ak 2 77325, FeAofe BT il AR FR A o i) pHAE I 1T 240 1 2249 511
pH {E{E[H o

7. BURVEER 1 Prad i H Ak 25 s, SErp e ik B Al He g s pHAE IR 1T 249 1.5 224
4.5 [#) pH A VG [H .

8. BURIESR 1 Pk ity A 2 07325, Lok ik AR i g i) pHAB TR 1 2220 2 240 4 1)
pH {H 7 [ .

9. BURIER 1 ATIR ) Ak 2% 510, SeAh 7E 25°C 11 0. 5mol. dm® H,S0, % BT ik [H Az
£E 200A. m* )8 HL 3K T 45 466mV, LA AE 25°CHY 1. Omol. dm® H,SO, Y& V& 7 AT ids BH A% 17
1000A. m* [ B 4K T2 800mV.

10. BOMEESK 1 Prak iy sl 3= 51, A prid ik s BB Ak 8 SR ek 4R
BES R UGS R AKEE B BEEE A M WA 9 958 9. 064,
B e S [ [T N O e e 7 IR S 37 o 9 == oy o

L1, BOMZESK 10 Frad () s 27 77325, Hodh ik AR A0 46 BR 78 A KBRS 4

12. BUMEESR 11 Pl () b 2 07 32s, Hoh ik kG o SR & 4.

13, BUMEESK 4 Prik i WA 2% 51, Forp Prod el 220 230 SR, 6 FH 18 AL 2 B il B AR

14, BOMEESK 13 ek () itk 22 7732, o ik BRik B 58 & mIR AN R 1R S

15, BURIEESK 1 Brads () s Ak 27 75 2%, G Bk BR AW P At o B s PR Y VAR o

16. BOFJEEK 15 Prk () LAk 27 07325, Herh B it R v 46 A2 5 224 60 5 % [

LW DN

o

17.
18.
19.

\]

BURIEESR 16 BTk (¥ AL 22 T332, 2 BT i IR L5430 T8 % IR

PR SR 15 Prd () A AL 2% 75325, HG 0 it B AR P gk o BH AR =5 P R [ i R AT 3

BUMEESR 1 BTk i) AL 5 T3 3%, b BT e k< Jem ot PR e e B I R L At £ T
2
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FE B 2 P[RR

20. BUFIZER 1 P (1 da A 27 7532, H b Bk BRR A RO A B B AR, HE Bl 04

i) 2 M/M0,-A,0, IR}, Hirp

a)M Ay A RVE M B R s A B B 4 s

b)M,0, 4 1 48 1) 4 JB S8 AL ) s LA

) A0, AR 48 VHR S R AL I AL M & R S, 54 B AL I B AL Pk
EIEEND ;

i) SHEBEME ;

i11) HATRG A S AB,O, T B ALY, Hirp

a)A % 1 Fe (1) \Mn (I1) 1 Ni (I1) ;50

b)B #% [ Al Fe (IT1).Cr (IT1) 1 Co (IT1) ;

iv) BTSSR 45K 1% ABO, 4 LY, Hoh

a)A % 14 Fe (I1) \Mn (I1) . Co (I1) F Ni (I1) ;0

b)B 4 Ti (IV) ;

v) HATBGA R0 AB0, S A LY, Hirh

a)A % 14 Fe (I1) \Mn (I1) . Co (I1) F Ni (I1T) ;0

b)B A Ti (IV) ;

vi) BREM B B

vii) HiEE G 4.

21, BURIEESR 20 JITik It F Ak 24 75325, Jorb i imp i ot 4 J sl i i o i 2 B IR 42 i
B R EGE B VA VB VB E S I LGS VRS S VA &

22. BURIEL SR 20 BTk it FA 2% 75 32, JL b BT id 146 08 1) &2 J8 AL 8 A Ti0,. Zr0,.
HF0,+ NbO, Nb,0, Ta0, Fl Ta,05.

23. BURIEZSK 20 Pk (19 Ak 2% 7535, b BT ik B0 0 6 J 1) SR A ) 16 B RuO, Lr0, Al

P.0,.
24. BUAESK 20 PR i i AL 7 77 1%, Hrp ik & J8 bk B Sno,. Sb,0; 51 B1,04.
25. BURIESR 22 BT (v Bk 2% 057, b BT ik 18 4 1) 4 JB B L e T s 4 )8

BT S SR NG BT RE N ABIEE R E .

26. BUMIE K 20 Prd it Al 27 7732, Ho ik B & ph B R 08 T1,0,,, BI4ALEL,

Horbhn HRTAET 3 AL
27. BUAELSR 20 Pridif) Ak 2 753, e rp BTk i A4 BHE B AT 58 ANBIE E A SRR
T o

28. BUREESR 20 Frik i Ak 2 05 3%, Sep rid i & ik B - G & i - BB d
HY - B A SR - BB A A

29. BUMEER 1 Prad iy s db 53, Hoh 228K b) A2 =5 i file it b b 4T, BTk 1 = e e it
BLHERE PR 5 5 B 3 B8 T 1) 1 AT e

30. BUFIESR 29 Pk it Ak 247 ik, Forb B 1 1 A2 H0 i Ay BH S 5 A 4

31. BUFEER 1 Pk iy ik 53, Hoh 22 3R b) £E == i filp it b kAT, Bk = =5 i f it
L 8 Pk B A5 5 80 P ik B AW 2 T v A R =, AR B S B B AR AR =

3
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W= [T

32, BURIEESK 31 Pradk iy Ak 27 J732s, He A B B8 1 AC B Bk B Al = B v e B T, B
HohBH & FACH R IR = 5 T R E R T

33, BUREISK 32 P iy F Ak 2% 7325, 2o rp I e Bk 6 e I R A P v SR 38 P 77
o

34. BURELR 31 Brad (v s A2 7730, 6 B i B A reL A S B AR 25 PN 14D (R 2 AR R o

35. BUFZLK 34 Jridk () AL 25 7y i, Sorh il B AR L B AR R W 4k (11) Bk &)
TR
36. BURIE SR 35 il it AL 2% 75 30, S Tl [ AR A e UL FE R B MY 1 B2 4
800g/L [ &k (11) -L/KEWHE R

37. BURIEESK 36 ik () HLA 27 7 V2, Jorb nadk 994K v e S A0 60 B2 0 24 600 /L IR IR
WL (11) BKEDE

38. BUFIEESR 18,19 8 34 HAT— A i (1) Ha A 2% 77 %, Horb B I P AR FL it i sl BH AR
i LTS (R A I 0 [ o N2 0. 1L/ 73 4h &4 1001/ 434,

39. BURIELSK 38 Frids () LA 27 77 i, Hedh Brad I [ 20 0. 1L/ 7322 29 301/ 73
B,

40. BURELR 39 Frdk i) AL 7 i, Horp TR RUE I 45 2L/ 538

41, BURIE SR 1 prid iy Ak 2% 77, HodoD IR b) 7E1E 2 B AIAE AL 50 F22 100004/
m’ [R L B N AT .

42, BUREESR A1 Pral () WAk 2 75 2, b BT il v 25 B2 Y T A AN 50 3244 50004/

2
mD

43, RURIEESK 42 Frid (i fa b 2% 77 1, Foh BT R B o £ 25004 /m’,

44, BURME SR AL BTk i /AL 5% T 2%, T BT oA R VR A RIS L O ALZY 3000 2 4
5000A/m”,

45. BURIEESK 44 Frid (i ra b 2% 77 15, Fo b BT L2 B R 24 40004 /m’,

46. B E K A1 BTk i /AL 5= T 2, e BT I R VR A R IS L O AZ 5000 2 4
10000A/m’,

AT, RURIEESK 46 BT ra Ak 2% 77 15, Fo b BT L2 B £ 70004 /m’,

48. BURER 1 P i) AL 24575, LD BR b) fE Y 20 2249 100°C KR AT o

49. BUREESK 48 ik iy Ak 27 07 i, Herh BidilR 2 G 9 A2y 30°C 225 T0°C.

50. BUHIEISK 49 Pk i M Ak 27 75, Horp kiR B2k 29 50°C

51. BUMIEK 1 Pradk iy s Ak 2 0702, oAl — 25 B A ik [R5

52. BUMIEIR 1 Pk () b2 07 32s, Herh ik i/ SRR 20 ik (R fC ) At 1R

N = O O
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ATNESRRERAER. XU BRKYNRTRPERERE
BRFNERER A MR 770%

ARG

[0001] A B K T 1 DN Bk < o A 1R o PRORRE o [l i e B e B 15 < ST L IR T
MR AL 22 T 3o SRR, AER AN e — 1), AR W90 B H T I B < e A 1R e P
ERAPL o BT IR S VAR R P AR PRV R A At vk < J PR A LA s [
WA < JER K I B < SR R ) LA 22 77 7, LAt e Bk <R AL RV s VR AR 1R
F A A B AL BREIURE Tk AP B A 7 AL R AR L

BEEA

[0002]  7E 18 b Bt IR £k 77 2 il 1 B AL ERBIURL K FE b, B BREORE (s BRER BT B
) HATERAKERNT 0.1 HE % TR BHA G EEKE B R 4
40 wmo N FAT A BRI, AR AAE B 77 75 85 5k 250 100 20 <6 2k, AT 7 1A I ST AR A
A=A A .

[0003] FEEEDHITHA WAL (batch digestion) FER, HhEERL (ground material) (HI%K
BT VBRI BB G ) SIRTEES (93-98 F i % H,S0,) RA . ML (WM SRR e
bt ) AT f 82K fif 20 SR IR 1,80, R T10, B & EE B2 1. 8. 12 % MOE H i v 5N
HRFERIME | K. WIIHRE EAEA 70°C, B EEEH FRRMAKEE . h TR RN
(sulfatation reaction) AX BB AR HE— B INE 4 220°C . IR SRR A
29 220°C Fr 84U

[0004] 8K 5 Fr SN RESARAE VA /K b DLIEE S it SRR A G SRS FH R B, T A R 4
WAEJFE Y < T17+Fe™ +H,0- > Ti0"+Fe” +2H, =AM KBRS 7 (11%) ( B FAEALIE X ) 6
PhRUE LB [E g5 15 (T10%7/Ti™) = —0. 100V/SHE]) i&JRFTH I =AMk (Fe™) [E’ g 15 (Fe™/
Fe®) = +0. 710V/SHE] o MRARAAIE ST :Fe’ 5, +Fe’~ > 2Fe™, M IR I, U
R4 R (Fe) LRI FTA I —MEHE 1.

[0005] 4R Jim Ao FH T 2 T 2% ok B a0 0 T PR R o R PV VT DA BR AT A B MR AR
W) o AT T ERE N, VI8 IOVRAR &5 25 200-300g/L IR BRAEEK (T10S0,) F1Z) 30-50g/L )
BVER o AR, AT BRI B 2 2 120-150g/L LSV ERAFAE Tz b (Fem ks ik
LBEIE IR MR ) o BZE RSB AR (11) B/KA&Y (FeS0,. TH,0)
g, HAE W W RIRAFAE RS FR A ZRAN B K A (melanterite) o

[0006]  FEIA TR & H 2 170-230g/L Ti0,.20-30g/L 21 2028 4 % H,S0,. iZ/K 4
EREAY) (titanium oxyhydrate) MILTE 95-110 C/KMUTIE, Tk iE, PEG, T, HB a4
BRI N3, 555 7E 800-1100 CHBte LA 28 BT 75 (1) Bk} . KAR G, RIS A4 20 EE %
H,S0, A%y 20-30g/L )%k

[0007] 458 HIERBRA™ R O JEURHINS, 4 R 8147 A2 K B ) 4 U & R At B Sh v IX b
B4 5 o ARG R WA AR R sk AL & o WU SR A AR RIS AS 56 4, W B IE [ A
PSR b IR S R A ) ) B R AR R FR R A B R R R #h S
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YLy SR ALk o

[0008] A A A1 Ay Ak B P 7K o ) R RI BRATE A KV P 97 18 5 7S U SUAH 9K R 1 AN
F DAL T 5 5 5552 2 AR S B K T30 (B R PRLAS AR B, 258 52 217 SRR 1) FELAS o
1, AR £ R P SRR A Ay < I (] St P A A R sk 2> T R M Ak BEERT G A G R A o
[0009] 3 H #1241k, B 1A AT S R H BT V20 AR UE I RIS BR IR » 38 A
FH AL 25 7 V2K INAE A AABREIUR) T mb £ Bl 7= A 1 Rk o (B 4 J R AT IR P 3
[0010]  FEMMAEAKE , A /\NHELL T 2P AR5 0 S Bl h TRk & @ st O &
ST KRB TAE. 55 E, 7 20 A TSRS B I T, 8, X7y
R B BRI E A R4 B (electrolytic iron metal) FisE /PR B ) 4k
SRR R, WE, B LR R SUR TR (1D [1] i rek (11) [2] s
IR o

[0011] 34 VAN AL 24 77 V2 A 190 K 2 B0 e v F SR AE BR R R T AR Sk &8, (R B BH A S
I3 5 A7 AE T RT3 e B BB %) B BB s A s B s M B R e AN ik, A2k, SO ol i, 2
FEHBEAT A A (W10rlon®FIDynel® ) il et 45 Hh i) 2 Hefae i tRalomde fg 2 K,
MIMARFEA T E YRR . FEIX AN T2, THFE 2 PR AR R A3 FH A R0 — M Bk PR B i a4t
I 2t o, R A AN B 2R ) S B S B, Gn L R AR A I PR DT ) ek P A A
4 [3,4].

[0012]  SX46T7 VA WA SR B Bk 4 B B IR Sh i A A [RI B [l OBk R AR 2 o DA AR T
UM BRI R A 3R P [RIUk 4 8 e — 223002 Pyror T8, MR Xt T T 0 45
[6] o EZITVE, &I IR Eh v PR 7099 =5 F fiftth P LA, 20 =5 PR vt A S BH AR B P AR
AT SR R R IR . T Ak (25g/L Fe) 18 B AR H fil o b (o FEARG, A1 I
AN KGR R AN AE A S M F A 5T DA S BB 28 B2 R £ 90-100g/L Na,S0,0 12 51 A% FL A o
H 55-60g/L B8 .55-65g/L BRI 25g/L =8kl . 1% HMEAE 70C 22 80°C (KNG /E
250A/m” I 25 B 4t N HEAT, S i s (overall cell voltage) A 3. 75V, B HLUR
AR 85% o

[0013]  Z 5 VAR FEE RGN - (1) K1 25 18 B (8] 7= %6, 24 0. 260kg. m *h ', PH Ay HL 25
1€ 5 (2) ASEE MBH A At 5 [P 20 B2, DRI A A7 70 06 2008 Bk 25 O I8 Bk A A bl = Bk VA
BRANERIE VTS S AN (3) X TERE B 5 A L RERE, A 4. 25kWh/kg, BT IR T R 1)
RE LM

[0014] AR TIRRRALE & B e, LRSS Wi 74 71X 5 T A FERE
il & AR AR EIUR IR Ik R A ) R IR R R (RIS B R B A K o LR P — £
W7 Z R I IR PR ER AR (6] AR, B B AT 1, XA A MR IE R Tk
IS FH RIS, T2 A2 BT A b B P ML R R AR G B B ) AR o

[0015] /53R TFEA ORI 2 BF 10 77 VA T AN Bk JR B R 26 R R il 7E Rk} Tl v
e B 7= A (B 2 e [ AC K 4 i NS BRI T P M 6o

[0016] AUt 51 H T2 STk, ©AT I N BRI Se B 5 | AR SUHE A S 5%

[0017]  REAMEA

[0018]  AKRAE X LW EHTMNESEBMIKRE (iron-rich metal sulfate) JKA}H
e 4 Jee Bk B kA G SRR R P AL 24 0 1o

6
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[0019] QP EEsRARY (1)) XY, AR B B T NS Bk R IR s v R e < Jed 2k B
B A A E AR IR I FA 25 TV T T

[0020] ML E Bk & B IR TRV

[0021] 7 FLfAth A LA T I 2k & J B IR R VATV, T IR P A LS < B AR =5 B AR = R0 A
VIR 7l ok (R BRAR , Bk B AR = 25 B AR T G048 pH AR T4 6. 0 B BIAR F A oL, Fridk B AR
() SR8 FEL A T 55 Tk 1 SR H 5, Tk B M = 28 S AR A i o AR FRL 5 5 A%

[0022]  [R[ic FLITTRR IR Bk Bl Bk A < B PR AT 480

[0023] M, MM I IR W kG SR B IR ER VAV 5 |2 T kBl Bk A R UURRAE AR b, 0 A=
SR BRAR A i, TR R SR AE BT IR PR =5 b, JF HoP= A2 T 30k

[0024]  FEA B — AN Sl 77 b, SR 40 2k G SR it IR Eh Vs v ) P SR AL HE U 3 (Leach)
Bk TEAR I 5 — St 7 A, PR kB A R R VL ) 8 R SR B
NBALIIZK A o FEA R B X — A3t 7 b, & Bk Rk ik B 78 il — AR A Bk U} 0 Tm) £
Bt 7= A B SRR R Bk« B R TR AR W AE A G A AT R R AR = A2 1 . AE AR B
(19 55— AN SEE 7 2N, % B4 B A R SR BB R B BIORS T (concentrate) I UE B
FRAE 5 Ui IR TR 1Y) PRI PR Bl R FRYEV. (pickling solution) HMASEl. BRAFOREH [HER
il P S48 A B A AR Bk PR R AR AL A

[0025]  FEA A B IR — A5t 7y b, B AR HL At B ) pH AE YR 225 0.5 244 6 (1) pH A
TalH o TEAR B o — At 7 2, K B AR LR B pH AE IR T 229 1.0 249 5.0 1) pH
{ELVE I o 2EAK B 55— A St 77 b, K B AR FL o) pHAB R 1Y 2240 1.5 245 4.5 1) pH
{ELYE I o TEAK B 55— AN St 7 b, K IR R i) pHABL T 1Y 2240 2.0 245 4. 0 1) pH
{E Y

[0026]  FEA K BT — 4~ sE )7 P, T 25 CHE 0. 5mol. dm °H,S0, ¥, PR A T 78
200A. m° B A PH B 1 (hydrogen cation) [{iEHFH K T4 466mV, DL A T 25°CLE 1. Omo].
dm °H,S0, ¥, FH T-4E 1000A. m* B K £ S0 BH 251 1 HL ik T4 800mV

[0027]  ZEAKR B — A2t 7 X, BIRETE T A R SR B A E B T A AR
e R N e i i WD i e I £ i e R e ol I B el U I B e o I 1 e
VSSRGS & 268 R RN B K.

[0028]  7E A B ) — AN St 77 b, LR P BRAE N % (two—compartment) i figith ik
AT 5 Z N 5 AR A RN B AR 2= 5 [ AR B B T B A S i

[0029]  FEACK BRI —AN 58t 7 A, Ml D IRAE — = s it sh gR AT, 1% — & W AR AL R
A7 BHAR 2 F0 B AR 5 2 [A) () rh o 38, G P B 1 A8 IR PR AR 3 AR AR 25 45 b R R T
[0030] gk () 152 SCAN 22 B I 4 H 1100 S48 v = R o) e ks P L S it 7 X, AR R B
AR A = L AR I 2 SN T

3 =135 AR

[0031]  7EPEI -

[0032] P& 1 S e B AR A A& B 56 — Sl 7 =00 FEAL 25 7 VA I A A D BRIV RE I, 125K e
T3 A EE TR 2 Ut 0T pH Y 1 2R G SR IR BRSO AT LA

[0033] 2 by U B AR 3 AR R BH 38— St 77 X AL 25 D7 VI S A D BRI AR I 1S

7
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J5 RE T == it RS pH 7 19 & Bk A R IR SR i AT L

[0034] & 3 7 M R HE T AE AR R B — e it U7 =X AR A A 1 S EL A, D0 BH T H AR AL
KA HAL 2 N

[0035]  [&| 4 7 MR T AEAR R B — e szt Uy o AR A A 1 = S L, DR B T AR AL
KA AL 2E RN .

[0036] || 5 7~ M R H T AR A B o — A s 7 2R A

[0037] Wik

[0038] A T $RAMAE AT B o A FH AR TR (13 28 A — B B, MR A E . Ik
A, BREE A S A S BT A BHEARTE B 5 AR BT B ARSI BB R A R
PRFRIAR R 5 S

[0039]  TAJ T “—7 B Fh” FEBCRI B R SR / s P S RE “ALHE” 45 A A, T]
PARIR AN AHR A 5 <P 2 P “ b — P f“—Fhl 2 T—Ff 74— 5. 2l
W AN M URRE D L.

[0040] i 15 W ABCR) B Sk 45 4 A, RE“ 57 (SRR ATIER ) BB (A
AR BT CREIAEMER) 80 FH7 (FRMEMIER) EiEELL &
FRIGR Y, 3 HASHEBR B ) s RERER TR T 2R,

[0041]  RTH “29” FHkHa tds o e 200 H 1) e #& B0 VE B BT 3R 22 24 R

[0042]  ZFhE BRIECRE AT DL A & B3 7 v, SRR AN PR & ki B £k R Rk, a0k B 4
PRI FERR IR AL (digestion) \JRFRYIIETR « B PE B BT ] HoAth ' Bk 4 IR O R Ah v 1k
BRI o JEORERT LA [ A TR I, A SRRHE B HIE Ko TEAR K B ) —AN S5 7 L,
R JFURHE B 7E 8% AL BRIV [ £ Bl 7= AR () SR AR BR Bk L ' R e R ) i A
IS A A LA AN P B A2 10 o e 1R S PR A S0 FR A A A BRI ER N BRLAL ) o
FEAR I — A7 P, & Bk SRR R SR v VB0 I SR A/ sl BRI AR R N A2
7K (process water) BUE ZRERRIEE M MAR R fEARKRMM S — DL, % E
B4 BB IR ER VTR B AR TV Rk R 0 Bk IR BRI VRORD PR B BR VAT K YR B h A5 31 A
AR o — A 77 2, Bk A R R S VROE K Bk 4 B N B PR R A A TR TR
B U B R I PR VB T A B o AEAS R B I — AN S 77 X, 1% R 6 A 1R SR v v
LR BORS G A A0 B T IR R L0 B 0077 0 e AR A Tt PR 55 i 0 At PR 1) P PR WE T
SRR ES

[0043] QAT A, AIES M —ROEfe P BB S it Ak B
FRL gt A R P AR S R B AR =5, B AT B8 A BB T

[0044] WA SCAE AT, 2980 K rU R, RTE “HEPHAR =7 450 = W AR I AR = A/
o AR R P s SEE R, O = i I B AR E

[0045] A 3C A A M, K 15 &8 W % (over—potential) (1 0 %1 & B H &
(over-voltage)) — MG, HRIE Gerischer 25 H 72 S, 2EAH R ) SE 56 441 FELARAF HL 3T
A I I () A R A AT RN AR A AT (B TR 2

[0046] LA SCAI A V), 40 e BIAR, ARG “ A A7 A2 $a 5 76 P ARBOH SUBR B8 1 IR R
FAESTAR I B . S0 FL A R 1) AR ASE R e A ) 1 S 7 A A /M, FF BRI 2 T 8k
(R UTAR o SR8 H A s IR N PR PR 14 S 40048 U Cardarel1i [7] Pros. AR, BIHA4

8
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BHE RVFRIE (strip) BB BUIIE. A& B AR R K PR 1 S ) A5 26 VA B VR
G VK (DM sk maifEr ) VKRG 4 (WK ASTM grade 7) VB% ( Db ol mal &
) B G a B (T RINBIEZEE R ) VEEA & ( DI E 4l B ) RG89
(TR AR A a 8 (TR s 2 BT VBlGa 8 (kg ek mal
FER)) VEYE 488 (M BIRA R A& & (DI BIRA R A48 0K
AR R AR . N ER A, S0 B B AR AT B8 20 - A R A B (bulk)
2 Bl ] RE i) BRHh R A X R A R

[0047]  WIASCAE AT, B e FIAR I, Rk “ S AR T TR S R RoR, Bt
YEXHE T, 4E 0. 5mol. dm °*H,S0, (25°C ) 454 T FHAKRAE 200A. m® {8 K T4 466mV, £F
1. Omol. dm °H,S0,(25°C ) £ T BAMKAE 1000A. m® ({568 FL# K T4 800mV .,

[0048]  7E—NSEif 7y b, HoriZz Jsok) S AR/ B AKTE X, AR 7 iE— R LT
R R < 8 SE U DS B AR OB, anad ik R A1) rh K — R B B AR & — A ER Y JEORE (481 4
ERERAT VRV ) TERLIR T AT TH AL B B P BT P A SR B (FeSO, « TH,0) :a) B MEE
PR b)) PIRARERER s¢) AR & BRI ook B S TR AT/ B4 e A AR OBk A B 1E AT
SR E, B andE H R 44 & e 404 (U0 Becher, Benelite) 1 L2, Bk B HEKE
(R B HEAT 1) e e U 3 B0 R Aok B PR VAN S0 IR) £ Bl AR K IR R AR S8 O R G, i T
B s pHAA I8N, B0, AHAS PR TRk R (TT) , ik v 1 LA 73 B 4 P AN 12k [
7, B L E UL, Fe (OH) 50

[0049]  7EJURL L& A B W I — A8t 77 2N, 15082 1 WS AR T m] S AR 1R
Bk, AR S AT [ A3 B o AR B 0 IR — Wl i 3 43 B8 U7 v T, LA PR T M s R VE
AT JEE RS Lo TEAR BB — ANty b, i ] - v Bl i il e AT .

[0050]  7E JFUR} A PV AR MRV AR T X R Bk 4 SR A B S VB ) BV A M v AR T A g —
S 77 A T R R A D IR BE A A S e A AT B R R A A SR A/
B B AL R RURH R — D BB, TR Y

[0051] AR E I v A A e Bk G SR T TR kA () ) [P i < i Bk At B FH A ) A (] 1)
— ARSI, AN ) A AR B R] DL TS k< S R R (| ik B A < B A
L AR pH AR £AKT 6. 0 B AR A figd o S0k i 45 0K T35 TR 088 FL B I B K o
[0052]  FEAK I — At 7 S, fEFF AR s 2 ATtz (eteh) BARK. 7EA KRB 55—
ANt 7 A A IR (10 R % ) AT A . 7EA R B A — A 52t 7 X
W AF A - IR (Fluoro-nitric acid) VRGN BT IRZ] . FEA K B 55— AN SE i
T, R - THRRIE AL HE L) T0vol % 13K HNO, (conc. HNO,) (£ 20vol. % [#)k HF F12Y
10vol. % K] H0o HARTHRNA AR A 2 TR, I BAEARSUEECR N 51 1 #8 ) 6 H
=P

[0053]  FEA KTV — > Bkt 77 X, il 1 R, Wk R R SRR ) pH {E
BB 240 0.5 229 6. 0, MG i E AR Tax R W2k (TT) siE b
BB G, Ho G s Bl T W fd

[0054] 133X 275K 1, HL Mot P A0 HE7E H gt () BB 35 PO SR BA pH 2211 1) & 2k & B
FRER R I AR o FHUL, B Bk R SR VB AR FRL AR B PR o AR — AN SR T K,
PR gyt A 5 R 9 B A R I AN % (il 3 R ) o i IR & B FR AR BR  ER
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CON 102084034 A W B P 6/14 7T

VKBRS 4 (BH 4 ASTM grade 7) il e FIAR, iz BH AR 28 AT RO Asoe i B AR, S
F A AR T U E A =2 (DSA™-0,) , 1l Ti-Pd/1r0, SRR E Ta/1r0,. fEACK B
— ANt 7 S, 7E P AR EE 1 R B P AR A PE AR H A DL R 24 30 i IR R AW . W
SR, LEZIRAE, AR B e T R 2R TS 3% (6 83S/m, 25°CHl
101S/m,50°C ) &

[0055]  fE_LIRZy 0.5 245 6.0 [ pH yu B UEAT AR L FE A, k& B U TRRAE AR A o AR FR
FRBH 7l ik 1807 T B 25 1A 390 5 1] BH R 53 1 7K 0t 8 A M T B BB 3 T 7= A B A 4
o IFE KRGS E T (hydronium cation) LIS hnPHAR 2 (KB M, AR R 1K) sLAL 2 I
K

[0056]  2Fe” (/KSR ) +4e — 2Fe" (&) (FAfK, -)

[0057]  2H,0 — 0,( K ) +4H'+4e”  ( PHAR, +)

[0058]  [RIU, &b s B A 7 B AR AL 7= A=k 4, A6 PHAR 257 AR SR PR IR,

[0059]  2FeS0,+2H,0 — 2Fe ( [ ) +2H,50,+0, (<)

[0060] o AT HIEI Y. -

[0061] (1) 7 PR Bl AL, S A B0l B AR B &8 T 1ot it B AR B &+ [ 490 G o 4 — A BR AR
(S05") ARt 4 AR (S,05°) BHE 7 1, HoAe my sy 2% FE RIGIR T« P AR & I B R 1ok
FE IS 73 20 Py M sy FE AR B AR BRI B IRTTE [l 48— BiBREL R 2R (Caro’s acid)
(H,50,) Fids R e S HU/RE Marshall acid) (H,S,05) ] :

[0062]  2S0,” (JK¥EH ) — S,05° (KW ) +2e ;

[0063]  SO,” ( KWW ) +H,0 — S0.° ( /KWW ) +2H +2e

[0064]  (2) FEFAMAL, P~ A4/ -

[0065]  2H ( /K¥¥ ) +2¢ — H,(R) 5

[00661 LA A& i Jst AR HLfid s P AP AE IR = =M kB 7

[0067]  Fe’ (JK¥FK ) +e — Fe’ (KM ) o

[0068]  7EBHFR AN, 3 L AR ) S S aE ik DA 2 A4 i B M < AR S B AR FLRR 1Y) pH A i1
T25 0.5 HAKZ 6.0, FFAL A R AR B i H SR B+, By k& k. 75—
AN Ty b, TE25 8 I FUR A A T, AR R BH D7 32 A A FH R BRI AR A e () Sk 38 (4004 )
KNT5EFAg S8 . TEAR B — S 77 b, F IR F g 1) pH (B IR F5 4 2
0.5 2276, 00 TEA K BI 3 — ANt 75 2, F BIAR B i 5 %) pHAEARFFAELT 1. 0 2249 5. 0,
TEA R B 55— A Sl 7 b, o AR A A B i) pH AEARFFAEL) 1.6 240 4. 5. TEAK M
Ty AN St 7 A A B AR LR T pHAEARFFEL) 2.0 24 4. 0, R, W] LLd i i g 4k
R 22 TP AL S AL BT . DUR S =8k PH 3 A E e b, S AR A E AL
Vv SeAh, FERAARE BT R A Cange ) T RARE By 1k A Bk PR B I AR AL
[0069]  ERHARAN |, AR 3R R - 53 I PR i) BH AR Fe ot 2 B BEL A b s IR 140 T2 1l A T i
AR T rRr A B R 1) 2 A E R )25

[0070]  7EA & B — A5t 7 b, 7529 20°C 244 80°C iR B A 18 v L4 ) T 3R 47
fifto (ERERETIRE R N 1.5 B2 5. OV II4AF T, SIS M2 200 2245 10000A/m’.
FEZE AR S 77 N, R S 80K (faradaue  effucuebet) 18 H K49 90%, T34 LLRE
FEAY 1,60 B2 5. 33kWh & T 30 (18 .
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CON 102084034 A W B P 7/14 7

[0071] P/ AR S b, B Tl B 7 . o, Wi 1 gk, HeT Ll
T ok Ao R PR 5 e 220 3 o Ao LR 0 e TGS T A 200, A L 20 o 2t 4 T I i R 1 - 1
(PER) T4 Befa, THRRIA B EST LA a4, ik 808 Sy sl S i 17 LAAE ok
i

[0072] 725 TR K Sk G JE AR 1 S 3t 7 5, A TR AP FL A &85 DRI SR TR 7T 20
P (— P EEAS) (U EREEN B ) S5 . 128k 4 8 AR FH IS BSGR PE 11) 7K 78 70 SR vk DARR
R IO AR FL A5, I e R RS BR B4 25 B TR PR AR U B

[0073] eI S TR Z F5 b (¥ s ity b, AT mT LAIE Ik 310 ) LAKUM T sMAS BRG
BB R ERAN FADIR B % (drum cathode) biESEbIR2c. WAk S I8 IS BRI ) /K
FEA VR AR 25 IR 5 10 B AR LA B, A 28 P AN R BAL L F 25 B8 KRR HFE VAR T T
o T DU HEAT R AL T DLAS SRS 41 (26 4 JB R AR

[0074]  ZEF ARG AN BN 1K) S 5 =X, AT DO ik B Z 08 B4 BA AR R A2 i AR 7 XS B
i BRI A AR T B AR L% B B J R, A — AN B A R I BE T o S A A /
A 2 2 E HEH 7 B B SR U A 1) 7K A A5 o ICER I 4 B by FH s R B 11 7K 78 7 T
DR 25 95 2 1 PR AR AR T, I 2% PR AR B4k FH 2588 P KBV TR E R UR R TR

[0075]  FEA A —ANS it 77 S, il i B B R TE A & G & &GSl E
SRR IR EGEcER . XA e [ k5 e yo 3 (AR BR i) PR 5L 494045 Ni L Co. Cu.
Cd. Sn. Mn. Cr 5k Vo HAhIE R 428 70 S AE AU 2 SN, I AAEARSUSE AN 7 11
B ITE A

[0076]  7E AR BH I — AN St 7 2, 8 b o N 9 A% v A b DA DL L S, SR R RR
P S A9 G T R B PR T PR R R

[00771  FRLAAEAIRD , 4 P AR 9F) 58— 30 ok ) 88— o 80 S A 5 B AW, B3 B SR AK K M T 5 38
BRI AR I AR = B R KA AR B 1o PRI, Bt R BH B HE e i b 3k i i
I RV EE R I 224 R A P 12 38 U P9 B (LI 10 2% A 2 P I N4 7K M T S 2 A0 2 £ B A P
LT IC R HR JEE o AN PR /KK Jon 7 B AR P A2 B P e AR o BRI, R N/ 8 PH R P A P
[ e AT HE

[0078]  SEirh, BRI H K IE IR FEARYE R A SER ISR A 7. 725 2 (R AEIELEE T, B IR
(10 L 1 ST B R R HG 0, AR a1k B e KA, Bl S P b o BRI i A (b B i B R
IR S VIR IR AL I (A L R AR SE ) FHAEIRAE EFR . 40, 7E 50°C, LR 30 108. 9S/m
¥ 30 FE18 % BRI T 4R, Fi S 318 I 4 33 TR %6 W FZ R 109. 75S/m, ARG Ik /b Z 1E 60 C i
36 & % H,90, [f 108. 75S/m. Ik, 36 & & % 1,50, 7 LLiE A YIWi{E (cut—off value) .
— HIREIUIWHE, A K B 2108 1 b E T 5 i R B PR IR IR B 30 F & % o ARG BR AR
(30 R % ) Wil EARRL, HARE T2 (FInBRYE 8RR g ) , sk HRk T Lk — 20
3B A A 0 SRR R » 9 A BN PR T 28 ek R SR LS 2R R HUGR VR T R4 (MVR)
SOBIE BT

[0079]  TEACKR B —ASEHE 77 X, BT, TURVE VBB IS INZR LA G, AT K 5 1 2k
WAL BIEE K b, AR5 PR A3 it i B AR = p

[00801 W] LAFRAA (AT , T8k VA8 I T 0 2k 5O 1 1 5P (R B A LA D) pHAEL, WA 2. 5
3.5, &5 RATFT AR =M 2R & FAE A NS A AAER (Fe (OH) ) TMYLIE, MM
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CON 102084034 A W B P 8/14 7T

TE R AT DLIE ik 3ot 8 7% o 1 0% S8 g 2 R TS o

[0081]  TEA I B 7 VA S it 77 =0, an ) 2 P, REATA TSE AR EE (40 pH ) F & Bk
& JERIR ER S BOE N AL S ZE R (plant) o 7R 7 8 A Wi e vt (CniEl 4 s ) A
FE=AE @) FER IR s (1) H TP AU A RT A E W FRAR I B AR & 5 A
(1i1) Ik PR S 7 A2 # i 5 P AR 2 B o 1) A SR o B 8 A H5 J 5 S AR =5 B e ke 32
TE—ANSEHE 7 b P AR 2= ARG 2k A BR B AR B A . TR BRI 35 PO A1 BA 1) 1 AR HaL et o
FEUIL R WV R RISV (£ 600g/L FeS0,. TH,0) , 1My PR FELf# Pt Fi52Y 30 B & % ImiIR . 15
BRI LA B IS pHAE R Y A8 T 6. 00 7EA R B —ANSE it 7 2 b, B A HUA B pH A PR EF
ML 1.0 220 5. 00 TEAK IS —ASEE 77 A, K PR g o) pH (EIRFE AL 1.6 2
29 4.5, TEA KI5 — ALt 77 2, W B AR A g B pHAAEORFFIELY 2.0 244 4.0, 1E
AR ) oA~ St 7 P, B A L U pH AEIRFFIEZ 2.6 24 3.5, W& B
SIS R E . R (B 5) , BBk E B AR SR O S I
T PR B 1 AT B, JEAEAR R BER AR L B Ak )8 , b B AR BH 8 IT Al B 1
AT RS 22 RS AR I FEAR, 7E 0, KB Akt A0 AR50 B KA BB 7, B
SN RIS 255 TS MR . il K AL ROV AT -

[0082]  2Fe® (/KK ) +4e — 2Fe’ (i) (B, -)

[0083]  2H,0 — 0,( K ) +4H'+4e”  ( PHAR, +)

[0084] PRI, A5 B R 7E B AR A 7™ A= 8k 42 S, 7 PR AR 27 A= AR Rt IR,

[0085]  2FeS0,+2H,0 — 2Fe ( [#] ) +2H,50,+0, (<)

[0086] Loy kA T HIEI RV

[0087] (1) 7E PR B AL, S AT B2 AR B &+ T o it Be AR B &+ [ 490 G o 40— A BR AR
(S0,") ARt 4 AR (S,05°) P& 7 1, HoAe my sy 2 FE RIIR T« PR AR & I R 1ok
PRI A3 2 Py P sy FE AR BB ER B IRUTTE [l i 48— BiBREL R 2R (Caro’s acid)
(H,S05) A4 — iR S HURIR (H,S,05)] -

[0088]  2S0,” (JK¥E ) — S,05° (KW ) +2e ;

[0089] SO, ( KWW ) +H,0 — S0.° ( KV ) +2H +2e

[0090]  (2) 7ERHRRAL, P SN

[0091]  2H (UKW ) +2¢ — H, (") 5

[0092] DA Kid J BH AR FL ot P AR AE IR B = BB 1

[0093]  Fe’ (JK¥FVE ) +e” — Fe (JKHFH )

[0094]  7ERBAFRAN, 1K LEANT) ¥y E) SOMOE I DA 48R S M« DREF AR FRUR S ) pH {H =1
T4 0.5 HAKL 6. 0, J-f5 L i # imr B IR A RIS R S B0 & 7, A& 4. fE—
ANSE 77 P AR 25 7 [ LR AR, AR R B 732 T A FH ) BR AR B 08 FL 5 ( 8008 )
KTETERM SR B TEA R I — A2t 77 2, K B g s ) pH A PR FF A 29 0. 5
216,00 LEAK ) o5 — ALt 77 A, R IR r g o) pHAE DR FFAEZY 1. 0 29 5. 0, 1E
AR oA St 7 2, B A L B pH EDRFFAEZY 1.6 249 4. 5. fEAKYIK )
— AN 7 b K B AR AR B pHAEORFFIELY 2.0 2249 4. 0. BRI, Gl b i g n] DL &L
B2 AR S AR DTE « PURE R =M RN B 1 B R b, 5 AR S AT
AN, fEBAR E I A (CAnsE<0) w7 BAFE Bh B o A0k PR B I AR

12



CON 102084034 A W B P 9/14

[0095] 7 PHARAN b, fRFRFIE FE o T 5 3 JF PR o) PR ARz P 978 2% 1 BEL A ok 6 2 1 72 1k, A T
R T R R I 2 PR BRI 45

[0096]  FEA KB I — AN St 77 X, UARTEZY 20°C 2224 80 °C Il B 70 e rL e 4 i) b
1T (ERFFRERIREH R LY 1.5 B2 5. 0V K44 T, B F R oM 2 200 222 10000A/m’,
TEZ B AR S 7 S R ORI K T29 90 %, I L REFE A 2Y 1. 60 2224 5. 33kWh
BT ek,

[0097]  F=AL IR SREEN RSP, Bl By vE R, B, Wik 2 s, HAT L
B T At R [T AT, e 88 T e Aol L AT 48 o PG T 4 0, A RV 6 P B 9 R T IR PR i 2 1
(PR ) M. BJa, TERAEIRAA T ULE FR4E, Bk (E sk 5 i 47 Ak
8 H

[0098]  7F il & FHLUTAR (1) k< A 1) S5 it 7 Ky, IR SR A HL A 45 s I AR AR ( — el %
A CLvBk VERAR FAAR ) AKURE 7 20 38 o 12280k 4 AP s R R P (1) /K 78 23 AR 23R
PR B AR FLAA T, A A RIS R B AL 25 B KRR IR AR RURUR N TR

[0099]  EAEEK S ML YTAA A il b iy Sl g =K, 0T mT RLIE ik 381 ) AR 77 =X AAS B
B AR ER B AT IR B AR b e b B s o CER Ak 4 S S FH I PR T2 () 7K 78 43Rk LA 25
R PR FUA T, A A A IR AL 25 B KRR R AE AU N 4 mT AR R AT
KA T LTS EIRS 40 2k 8 B R K

[0100]  FEAKR B — NS i 77 U, Hl 20k B 8o RIE AN B 3G & 1% el s
HS%&RBILYIRIE RSB iR . PR IR 48 7o 2 10 E BR ) 1 5249 45 NiCo. Cu.
Cd Sn. Mn. Cr 8¢ Ve HARE M8 o = AEARSU 2 A1, JF HAEARSUSE AR N R 1)
BEJJTEE Y o

[0101]  FEA R BH () — A5t 77 2, 4 00 AN B AR H e o LA I v 34k, 2R 9 AR PR
) A I A8 A, HE AL B A PR B L PR B R PR e

[0102] 7l 4K Al Bk () S it 7 X rp, JEwT LIGE ok ) 2 2 B AR LA o ARLRR 7 s AS
FLRG B IR EK  BR BN B AR | I kb R 2 20K, F-AE FH — AN B AN BRI e 2 B 25 R A0/
SR A P 22 R E R VR0 3 25 T A () K AR AT 5 o AT )k o JEB s PRI ES 1 B e P 7K 76 23 BB W LA
B IR I B AR F AR O, JF e A AR R Ak F 25 B8 KRR IR AE AR N T8

[0103]  FELAA S IH), Bt AR B 25 7~ 30k B 8 7 AC 0 IR S 28 B AR, 78 S AR A K P AR 8 AR 4
o R KA SURH B8 1 B A B AR ) R AR 3 o TR I, 0 4 B A P AR A P 9 B ) 1)
SR . AR A B TV R A I, K SO AN AR ZR R, T BH B R AR T R TR S AU
(R RV BE o VAN /KBS0 77 AR FRL AR T R S AR o BRI, W3S INOK S 7 S AR H i 5 P, i (] i
AT HEH .

[0104] S, B R ) e K IR VR PEAR I T IR SE IR IS 7. AR 45 8 IERAEIR AL, Bl iR
(1% L5 2y S Bl A B I, A R B B KA, B Pk o BRI B s B (B B PR
PR SYIE R BT 1) 3 R A% ) AR IR(E BB 40, 76 50°C, WHLFE4 108, 9S/m
%) 30 T & % KRR IR FF4h, HL SR IN 4 33 & % IR FE Y 109. 75S/m, 2R 5 98> £ 7F 60°C i
36 T & % H,S0, [¥] 108. 75S/m. [E I, 36 T & % H,S0, 7] LLIE M PIWi{E (cut-of f value) .
— B IR RNTIWHE, hn A K B 28 b E v & BRI R R IA B 30 &8 % . ARG R MR
(30 i % ) HIRLmARR, AR T2 (BIaERYE . R FRYUE ) , B Lk ] LAgk— 20
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CON 102084034 A W B P 10/14 7T

T I LB ARG I R AR R , 1) A B AN R 78R R B R 2R R HUBRZE YR TR R4 (MVR)
JRIBIE GENTEE.

[0105]  FEA KR B —AsE it 77 20, o S S o A8 D0 Bk 4 I IR A VA T e AN
TER R, WA 1) k< Bl R Eh S VR pH A 5 A0 = 3 r i gk AT AR AT AT A
TECE DAY o 55— ANty b, o s s R AR R R e S N S AL AT AT L A B
=R e — b (B 2) .

[0106] A W7V 22 Z2500] DAGN B SCRERE B IR FEAR AL

[0107] &M T AR T A B CREARAE BRI Z M RL) 2 B s MEE A
A R A IR L TEA R B ) — AN Sl T b, 7E45 8 I — A AR A T 5 i B AR
EHO S AR T 5 Faigk a0 . AR, IR BHE i #1 8 ClodUk = )
BREJBYIIE . A IE AR AE BRI M SE B A FE R VIR VB VRS e B (TR sl s At s
[#)) VEK &4 (UK ASTM grade 7) V&% ( DAV 4 ) JBE &4 B (DI gEk
RALEE ) EEE AR (DM BEa R ) RE4E Y (DI BEai R ) HE
LV (TR sk R ) A&V (T sk mai ) Vi A4 e ( Tk
SR ) VBB S E e ( DSk maiER ) &6 e RIS R NE B KST .

[o108] &G TAKITE (AR HEREREMEL) BRI B -

[0100] (1) JU~FARE MIBAAK, JLHF 7=/ IM/M0,-A,0,] BRI 4, (DSA™-0,) , U FRiREH
REEREAY WMo) 175K AL 2 B M sl K a8 M, H .

[0110] M G i 4 Jd sl LA R /E PR (valve action property) MI& 4 s HAEMR
FIPE L R R A & BV BE A VIR VIR A2 VLV ILA & VRV & A 4
[o111] M0, HIEEJE (valve metal) WI&xJEE ALY, I el A A B & MR JZ LR
& @ FE M BRI G g s FLAE PR R S5 A0 5 T10,. Zr0, HFO,Nb0,Nb,0, Ta0, F1 Ta,0, ; LA &
[o112] A0, N5t k& (POMs) ALY (L AEFR It SE ] 68 RuO,\ 1r0, A
P.0,) BB A (HAEPR S ME S5 f.4E Sn0,+ Sb,05 Bi,0,) M HLAEAL ALY 5

[0113]  (2) FHEE, WAL= EREAA, W AAEA Ti,0,,, (0 =3 MEE) 1
Magneli-Anderson #H ;

[0114]  (3) AR A S5 H1 AB,O, FHIAALY), Hoh A EH Fe (I1) \Mn (11) FINi(11) ;
B %k Al Fe (I11) . Cr (IT1) 1 Co(II1) ;

[o115]  (4) BFEESERA G504 1K ABO, LA ALY, o A & B Fe (I1) \ Mn (I1) | Co (I1) H
Ni(I1),B A Ti(1V) ;

[o116]  (5) fuffkesrf £ AB,0, ‘T ALY, b A 1 B Fe (I1) \ Mn (I1)  Co (IT) A
Ni(II), B J Ti(IV) ;

[0117]  (6) BxEA R}, HARRR M SE B CFE A 55 AB IR A S R B 5 BX

[o118]  (7) BB & 4, HARRR Hl M se il fo FE 4l gy (> 99. 94 H5 % Pb) i — 8 (0. 25 ~
0.80 e % Ag) i — 8 G~ 10 EE% Sn) 5 -8 54 (4 ~ 6 Ee% Sh) FI4H - B%h
(1~2E&E%ShAI3~4FE%Sn),

[0119] A FIHh, 7EA A B 7532 A A3 FH IR BH AR FRL A DA S B FE AR R« FE AR I — AN S
77 2, B FL i o S ) B S BB R M FE A2 10 224 60 FE & % BB IR . 7EA K 1Y
AT P, BRI AR 2 30 L % IR
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CON 102084034 A W B P 11/14 5

[0120]  FEA BRI B — 35 L fdpatts 1) St 7 X, B AR i LA S 0 (e L O A2 1 &2
29 800g/L B IR Wk (11) L/KEGY. TEAR BB S =2 g v o — A~ S 77 L,
FHAR FLfift A A AL HE 2 600g/L IR IR W2k (11) -L/KEW. 1EA K I & = = it
[P — Sty b, BAAR F A ) pH AEORFFAELY 0.5 B4 6. 0. TEAK AW K =5 H
it (R T — N St S, BAAR FRAA ) pH B GRFFAEL) 1.0 B 5.0 FEARK AW I =
AR I P — AN ST 7 U, B AR R AT pH (EARFFEEZ 1.5 B4 4.5, FEAKHW
T =2 A I A S 7 2, IR AR T pH AEARFETESY 2.0 224 4. 0,

[0121]  FEA R B F Je = 3 M fidpitts 1) S5t 7 X, FURAEZY 20°C £244 80°C IR BEREAT .
TEA R S5 Je =28 WUt 1) o — AN sty Kb, URAEZY 30°C 224 T0°C IR FE AT - 7E
AR B 5 Fe = 3 M AR ) P — AN St 7 S, FARTEZY 50 °C IR BEET

[0122]  FEAS A B IR — AN s it 7y e, B A0 PR AR TR I A8 FELfgR B 4 8 DAt 13 BBl 32 0 A 24
0.1 B2 100L/ 4380 7EA I BRI 75— AN S it 75 5 Hh , BH AR Ao At SO 9 AR e e i A 3 e
TOE B L 0. 1 B2 501/ 4380 FEAK B ) 5 — A~ St 77 2, BHER FRufige o B AR o A
S IR A R 20 2L/ F3 4.

[0123]  ZEAKRBH—ASEil 77 P, FEAEZ) 50 225 3000A/m” [ HL 2 FE1EAT o 2% H
LA B AR TR BRI Sa R . TEA R BRI 53— AN st 77 0, ARAEZ) 25004/
m” [ HL I AT

[0124]  ZEAKREH—ASEil 7y b, FUEAEZ) 3000 4224 5000A/m” [ HL I 25 2 v [ T 3F
1T ZHWE X TEE MH & AR EAR R 5 —A S8 7 X, fUg(EZ) 40004 /m®
1) R P AT

[0125]  ZEAS K B — A5 5 X b, EARLEZ) 5000 4229 10000A/m” [ HL I 25 B E [
BT o I B TR & B AR AR . AR IR 5 — A58t 5 X, BAREL
T000A/m” [¥] HELI 2 LT

[0126]  7EA A B 5 VA 8 FH R BRAR T LA B 1) (passive) , 41 BB IR FRAR » BRI 2R 11
(active) , WNEG FACHLEL . FEA A B I — AN Sl 75 b, 9988 R B 25— A 480 i 0, i 5
fiE

[0127]  FEAR[A] () Bt m] LAASE FH BN I AT RRAB F% (ohmic  drop) FWITER Mg ToE. 7EA
KRB — ANz g o, AR R AR A 2 1nm 2244 100mm. 784S & B 1R 55 — AN sz g
HIAR AN TR) B A 2 2mm 522 50mme  7EAS & B 1) 5 — AN SE it 7 2 rp, Fi IR) TR) B9 £ 3mm 42 44
25mmo  FEAS K I Iy — AN S 77 2, HAR (a) [R) B 4 25 4mm %224 10mm.,

[0128] A BE— 20l ik T ST AE R )P SE AT R

[0129] S 1

[0130] il & Bk & B R IR Eh VAN I 2R &2 — Ik BH 3 1 H5ok B AREIURM A 7= 1 — ik
TR (11) LKEY), th A1 SR, ISR & A ORI 1z R R AE 25 5 7 F0 i
AR . TE RIS SR SE A ARG, BOREIN B i A VRS N = B R
[0131]  7EffiE =M BB ¥ 5, B MAGRER 2k (T1) B B i i) pH (T &2
VT pHAEIAR] 3. 5. EIL pH AL, AT & i =Mk LS AL B U, Bt o il ik
FEIR Js o AR EFEVEE IR IR By R 1L 22 pH oA 24 0. 5 (FEIE pH, W2 AL M8k (Fe™)
Ak (Fe™) e ) o ERR E T IREF R E B, DL — 2P B AT S 1R, N
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K = RT ISR R BRIV AR A B T 7 1 BRI 2 R 5 ke R AR APT 2 S (1 /K A0 2K

[0132]  SZjfifs] 2

[0133]  SEjEf] 2a— 7F pH 1. 4 F1 50°C HIfif & k& B IR Shv vl . T8 NN = IR Bk IR I
R (TT) HSitif) 1) s Bk JE i IR Shyis vl pH AR TR 1 &2 1. 4, 2R 76 FRU v 1 B AR 25 PN 358
TEER o 12 HL AR F AR Y H it (T 5) 55k B B8 - AT FH JBE g I (%) 9 1> 35 BT A il o J L ART AR
JEFR A A 929em® (1 P59 ] ) , %% EARATBEAR 2 IR R TR BE A 1 95T (2. 54cem) o IZFARR =
R BIRKAR, FLHh CP 2K (ASTM grade 2, RMI (Niles, OH) fH)Y ) i, HLAFRT, 84 K
RN HRR (10 B8 % H,C,0,) At HFAT (220 21, S8 5 25 8 /KA REvE, B
FEA R E MR AR . ZPAREREE T RRER TiR- 20078 FH% (DSA™-0,) (H Eltech
Systems (Chardon, OH) HERY ), HpyR AT ey 200 1 AL EK (Tr0,) 1) CP 2R (544 )
Fa (Ti/1r0,) , Z5AEK (Ir0,) FAEARIFS/ U A I ML fEE A5

[0134]  {E[R] B A AE IR 11 BH AR HLAZE T F 30 7 B %o Bt PR /K VSRR 4R B 1 25 B /K A . HRL
A S IR ZE (overall current density) A 700A/m® UE HLE 7 2T . $RAEIREE A
50°C , BB R SRR S AR LA TR 8 AL 38 DR 2L/ 43 Bh o B FH P LA B A, = )
SFERL R 3. 256V, HLAE I IR], Ak 4 8 YTRAAE AR AL , T BRAR B 18 - i v PR B s 1
AT 2 PHAR 3, AR K AR PR AR R T 4 A Ak e RIS P ARG &S o B &
fR AL S R TR

[01385]  2Fe® (/KK ) +4e — 2Fe’ (i) (K, -)

[0136]  2H,0 — 0,( /X ) +4H +4e ( B, +)

[0137]  [RIL, RL A FEBAAR = L4k 4 8, AEBAAR = = AR S I IR -

[0138]  2FeSO,+2H,0 — 2Fe ( [l ) +2H,50,+0, (X, )

[0139]  FEIELLHIAE 2 /N5, O T FLR IFHT T Hafidith o 22 fLTTRR IKDG I IR 2K (Al 75 )
AT MERBI R B2 JER RN 129g, STHURAE S (bulk sample) HFAT 5%
2o HT, Ho bl 99. 99 FE & %6 A L. VARG 193E 58 R ACR A 95 %, #E T00A/m” ¥ L B
FEoh 3. ATkWh BT sk,

[0140]  SEifs] 2b— 7 pH 2. 8 A1 60°C HLf & 2k & B IR IR Hvs vl . T8I I ABRER 2L (11)
P SEHE) 1) e B ER R 1 pHAE T 2 2. 8 (ANIMASCEFE A4 ) , RS 1E B SCH
RS 2a o B HUAR IR B AR 25 BB IEAT R 3R » AR AE 0 60°C o FARTE S PRV FE
oA L000A/m” LAE FL AL 77 SHEAT o 78 I A FH A0 PRI B A, I s PR RS LR R 3. 50V, fEiE
SRR 2 /NI S eI T TR A BRI AU T S 2 HMER B AR B0 . I8 1) R
B 190g. AT e A0 50 1T, B Ho b 99. 99 B & % BRI . TRAL VAR A
WACE K 98% , £E 1000A/m” [ ELBEFE R 3. 42kWh RF T s afifk .

[0141]  SEJEf5] 2¢— 7F pH 3. 5 M1 25°C ML & P& B IR SV vl TR I ABRER 2k (T1)
B SR 1) E SR E BIIR Eh K pHAE Y 2 3. 5 (AN SZFEE A4 ) , ARG AE B3
R SE ) 2a o )RR ) B AR =5 Y BB IEAT R 3R . IRARIR N 25°C 0 MRS FRUAL S P
A7 300A/m* DAE FLIE 7 AT o A2 BT I LI 5 R Ak, U () SR R A 2. 90V, AR 4
HIAAE 2 /NI 5 2 IR D63 I FTCRR A L i WL 7 20 2 i AVER I AR b 1 o 0581 o i
558 WAL Sh AT St &AL 2240 HT, e bl 99. 99 FE i %6 B Al VRS IRV 58 H VLA
M 95% , £ 300A/m” (1 LLBEFE A 2. 93kWh RFTF e 4k,
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[0142]  SZjEfp] 3

[0143] {FH == At iR & 2k &R M IR B . B I NI FR W Bk (T1) K SEie s 1
(1 & k& B MR S0 pH AT 2 1. 4, SR J54F — = HAE M I A S YR AR 3R . 12 rL ittt Pl
RS LAt (1) 4) 555 B s A IS0 S 5 - A8 4 R 130) = B A Rl e LART FL AR i
TR R 929em’® (1 P73 ) ) , %% FARCRH B AR 2 TR [ TRDBS A 1 3F (2. 5dem) o 25 HE 2 [R) (¥) )
kA 1 3&~F (2. 5dem) .

[0144]  PBRARZ 34 BIARAR , Toph CP 2K (ASTM grade 2,RMI (Niles,OH) RV ) il i, Hifi
R, A B AR N VRS I B (10 T8 % H,C,0,) Tt LT 12 %, R 5 2 5 1
KA SR, BRI A IR E R AR .

[0145] PH % = 2 A R ~F &2 52 1 TiR- 200® % BH % (DSA™-0,) ( i Eltech
Systems (Chardon, OH) HERY. ) , H IR A Rad 0 10 AL E (Ir0,) 1 CP 2K (5E41)
PR (Ti/1r0,) , “AALEK (110, FIAE(REEA A= AL s AL 7)o

[0146]  FERAHES P [B] 6 A AG A R BH A FL AR 5 F 600 /L AR 2k (1) /K-S WK
(pH 1. 4) 20 1, 175 FHAR 2 PN 1R (] 5 A0 A 1% B A 5 1 30 o 7 0 It B /K VA 4R ==
19 8 T K 4 R

[0147]  FEARLE S RIS FE A 1000A/m” i DAPE A3 7 N7 o BB 50°C , BAAK FL A
J BE R R TORT & RS VR A AR AR I Ay 2L/ 238 ZE BT FH ) FL AL 2 P A, T N 2 1) A
HL 3. 90V,

[o148]  HIfIIE), oK B & 2k E B0 IR SRV VI 0 Bk o 1 B 5 1 AT, O HLAligk
G B UTRATE IR AL B BRAR B 5 718 1 v i 1t 9] & - AC e A% &2 BHAR =, 70 I /K TE B i)
A A AR RN = AR KA P B 1

[0149]  FEIELLHME 2 /NI )G, OC A HLJE T AT Hofidits . FRTRRIN e i 2k 4 8 il i ML 7
AT R B AR L o WU (G Bl 184g. TRAG 2y 58 FELIRASCE R 95 %, 4 1000A/
m” (R ELBERE A 3. 94kWh &5 T v 4lidk,

[0150] T | AL T S 2a.2b.2¢ F1 3 A HEAT IC L AA S B0 1 &85 SRR

[0151] 3K 1 A SR I & SR ARr 1t

[0152]
SCME) 20 | SEHEA 2b SEHE) 2¢ | SERERD 3
FF B FELAAE B pH B (25°C ) 1.4 2.8 3.5 1.4
FH bR HEL AR BRI (°C ) 50 60 25 50
R T (7 %) 2 2 2 3
FA A% L 3 2 (A/w®) 700 1000 300 1000
R Uy /V) 3.25 3. 50 2.90 3. 80
P IR AR (%) 95 98 95 95

17



CON 102084034 A W B P 14/14 T

I LLREFE (kWh/kg) 3. 470 3.420 2.930 3. 800

[0153] R BRAAE ) A AR A W T ANSZ BT ST P adk (AL 3 R 43 (R A FH o AR B AT BT 3L
fth st 77 IF R LAAN R 77 s o 38T DABRAZ R, A SCAS FH B0 TE BOR T2 H Tk 14
H A2 BREIPE B 5. B, R AR B il bRt sy U AT R, (H2
FERT CAAEAN IR 25 T BHASCMI 2 3K RS P 0 BB B0 i ) 25 A1 T 1EAT 250

[0154] = R

[0155] 1.Fisher,F.Process for the manufacture of ductile electrolytic iron -US
patent 992,951 issued on May 23,1911.

[0156] 2. Cleaves, H.E. ;and Thompson, J.G. The Metal Iron.Part 1-Preparation of
High Purity Iron, Chapter 1 and 2, pages 3-60.Alloy of Iron Research Monograph
Series, McGraw—Hill, New York (1935).

[0157]  3.Burges, C.F. Trans American Electroplaters Society 5,201 (1904).

[0158] 4. Cowper—Coles, S.0.An improved process for the production of Iron by
electrodeposition-British Patent 191028226 (Issued December 5,1910)

[0159] 5.Mostad, E., Rolseth, S.and Thonstad, J.Electrowinning of iron from
sulphate solutions. Hydrometallurgy, 90 (2-4)213-220(2008).

[0160] 6. Lahitte, C. ;Hita, A. ;Schneider, H. ;Durand, G. ;Pareau, D. and Stambouli,
M. Regeneration by liquid-liquid extraction of acids from aqueous solutions
containing metals (WO 02081779 A2).

[0161] 7. Cardarelli, F.Materials Handbook :a Concise Desktop Reference. Second
Edition. Springer London, New York, pages 556-590 (2008).
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