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[^1] 

it-l 

1 2 3 4 5 6 7 
(a) Cuz+ (g/L) 3 25 9 7. 5 7. 5 7. 5 5 
(a)Ni2+ (g/L) 50 40 20 15 7. 5 7. 5 1 

(^/WD 
(Cuz+ + Niz+) 

0.9 1. 1 0. 5 0. 37 0. 25 0. 25 0. 1 

(b) *7 P >S? (^"/WL) — — 0.6 0. 55 — — 0.07 
(b) if •=£ T ^ r> A 
(^E-ZV/L) 

0.8 — — — 0. 2 — — 

(b)^MInf? g^gt (^/W L) — 1. 1 — — — 0. 2 — 
-£«$HfcM/-£fli 0.9 1. 0 1. 2 1. 5 0. 8 0.8 0.7 

(c)mti-hl(^-/IVL) — 0. 75 — 0. 5 — 0.6 0.5 
(^/v/D 1 — 0. 2 — 0. 25 — — 

(c) v" ̂  ̂  (-t/V/L) — 0. 5 — 1 — 0.9 0.8 
(c) ^ ^ 

(^t/V/L) 1 — 1. 25 — 0. 75 — — 

(d) yf-T ^ 
:/t3 fcVVv^/l^-Y K (g/L) 

— 2 — 1 — 2. 5 0. 1 

(d) l/J- 9 
Wm (g/L) 5 — 0. 5 — 0. 2 — — 

(e) 1 , b~-t7 ? 
b V V A (g/L) 

— 0. 5 4 — 0. 4 — 0.6 

(e)f'7^yytf^A(g/L) 2 0. 5 — 1 — 1. 5 — 
(f) y =r— jV^if ]) V-
>?/Vrc—TVV i; 7° n fc° u > V V 
=i—/VhCDfxfc$l (g/L) 

— 1 — 0. 25 — 1 0.25 

(f) y y -fe p—/V-TL? y ^ y -y^j-iv 
T'/V *K y y -fe y > t <D 

(g/L) 
2 — 1. 5 — 0. 1 — — 

pH 4 5 5 5 8 7 6 

mmn = mm (ID (^MJI RVS) N mm (ID (^ 
MM2^t/4) % (ID (^MJ3) N mmrn (ID (^ 
»j6) N mtm (ID (^»J7) 
— (^MJ 1 5 ) N V*T 

)\y (MMM2RV4) , X;U7 7 >rJU (^MJ3) % 

JU (^»|J6) N J^jb-(^»IJ7) 

P Hp^lJ : p< * >7JU*>I£ (^MJ 1 ) , 7kmt1- K 'J 0 A (^»IJ2 

, 4, SRXfl) N 7_KSHb;b'J^A (^&t50IJ3) s (^MJ 5 
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[0019] [H2] 

2 g|JfH5il<Z)tf)r3#!fe# 

III 
mmm 

III 1 2 3 4 5 6 7 

46o£B#fH] (#) 

PtMMJt (A/dm2) 

46o£B#fH] (#) 0. 5 120 46o£B#fH] (#) 
2 30 

46o£B#fH] (#) 

5 10 
(°C) 50 50 50 25 25 25 50 

*ry & 

[0020] [H3] 

rl@ 
(A/dm2) 

MM¥\ 
rl@ 

(A/dm2) 1 2 3 4 5 6 7 

(/im) 

0. 5 13 13 12 12 12 12 12 
(/im) 2 12 12 11 11 11 11 10 (/im) 

5 9 9 8. 5 8. 5 8.5 8.5 8 
jSMtoS: 
(Cu %) 
it#^L 

0. 5 9 25 44 62 79 79 88 jSMtoS: 
(Cu %) 
it#^L 

2 10 22 42 60 80 80 91 
jSMtoS: 
(Cu %) 
it#^L 5 11 20 40 60 81 81 92 

(Cu %) 
it##*? 

0. 5 9 25 45 61 79 80 88 
(Cu %) 
it##*? 

2 10 22 42 61 80 80 91 (Cu %) 
it##*? 5 8 20 40 58 82 81 92 

it# 
-fr 

0. 5 fiiefe 

it# 
-fr 

2 tse-fe fise-fc 
3fc2R 

tiefi 
3tK 

tse-fe eiife en-fe tmM€i it# 
-fr 

5 Jt'K 3tiR. 
SlsJ-fe 

7day^?H.|r^{l;(" J; 
<5iHi *9 • fiSL #SL #SL ftL fiSL l&L 

[0021] 
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[^4] 

m-4 
itKM 

/Skills l 2 3 4 5 6 7 
(a) Cu2+(g/L) 3 25 9 7. 5 7. 5 7. 5 5 
(a)Ni2+(g/L) 50 40 20 15 7. 5 7. 5 1 

(*SWL) 
(Cu£+ + Ni/+) 0. 9 1, 1 0. 5 0. 37 0. 25 0, 25 0. 1 

(b)-rpygl (^Er/l'/L) — — 0.6 0. 55 — — 0.07 
(b) ^ ̂  T ^ A 

0. 8 0. 2 (^VWL) 0. 8 0. 2 

(b)^hypf. y I«(^;v/L) — 1. 1 — — — 0. 2 — 
£JR«Ht£i]/£JS 0. 9 1. 0 1. 2 1. 5 0. 8 0. 8 0. 7 (ft) 0. 9 1. 0 1. 2 1. 5 0. 8 0. 8 0. 7 

(c)IfttFP^A (^A-/L) — 0. 75 — 0. 5 — — 0. 5 
(c)^b^ y (^A-/L) 1 — 0. 2 — 0. 25 — — 
(c) V- f ^ (t/WL) — 0. 5 — 1 — 0. 9 — 
(c) / ? 

1 1. 25 0. 75 (^A-/L) 1 1. 25 0. 75 

(d) t"xyf-f ^ A-XA-iK o 1 2. 5 0. 1 K (g/L) LJ 1 2. 5 0. 1 

(d) ^ ̂  
(g/L) 

(e) 1 , 5--y"7$ Ulyi/^jV 
0. 5 0. 4 0.6 -fcyWi'f' h y (g/L) 0. 5 4 0. 4 0.6 

(e)fy^y h y ^ A (g/L) — 0. 5 — — — 1. 5 — 
(f)xf W if ) ^—jVifif ) 
y~JjV3L — 7-jVt~y V- \fWif — — — 0. 25 — 1 0. 25 
y =i-;utnfxfcm (g/L) 
(f) yy±v -/HK y if y v-^ 
ji-3^'—y~ fv t y if y ir y >-t — — 1. 5 — — — — 

(g/L) 
pH 4 5 5 5 8 7 6 

i|5|Mi : £ >x;u^>lli|5| (II) Ob&flJ 1 JkTf 5 ) s mm 1—
1 

1—
1 

(tb 

$$$lJ2&t/4) N TJU7 7$>I£Ml (II) (mm 3) s 

1—
1 

1—
1 

(tb 

&0J6) N Mm (II) (tb$^lJ7) 

— v trJI/ikt1 : * 9 > 7JU* >11— •> (hblx^J 1 5 ) N 5III— v *T 

Jis (hb$$$y 2 RZ/4 ) N 7JU7 7 $ >11— (hb$$$iJ3) % Ml— 

JU (mm 6) % ikit —V*T)\/ (mm i) 
p Hili : y ^ >;uu*>I£ (hbl^y 1) s frmti- K 'J ^ A Ob&0ij2 
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, 4 N 6RXf7) , ymittl'JOA Ob&0IJ3) N T>^~T7K (tbl^ij 5 

) 

[0022] [H5] 

^-5 ikMtm <D6h-z>£§kft 

IIS 
ttmm 

IIS 1 2 3 4 5 6 7 

(ft) 
&*SS3£S&£ (A/dm2) 

(ft) 0. 5 120 (ft) 
2 30 

(ft) 

5 10 
(°c) 50 50 50 25 25 25 50 

mw(D^m *y & &SL 

imi 
6 J: 

VcMtM 
rig MSJs: 

(A/dm2) l 2 3 4 5 6 7 

fliff 0.5 13 13 12 12 12 12 12 
(/X m) 2 12 12 11 11 11 11 10 

5 9 9 8. 5 8. 5 8. 5 8. 5 8 
0.5 100 95 55 75 88 69 83 

(Cu %) 2 0 22 41 60 83 77 91 
MW?£ L 5 0 18 38 55 79 81 95 
j£Jjg|§/£ 0.5 100 100 80 90 93 65 80 

(Cu %) 2 0 22 42 63 83 74 89 
5 0 18 40 56 79 81 95 

0.5 fi£Efe ^®fe ^fe fi^fe 0.5 fiflfa M^ 
iS fife iSfife iSfife iS fife fiftfe fiisife 5Ri®fe 

mwMv) z JtK M^iK M^iR 
iS fife iSfife iSfife iS fife filtfe fiisife 5Ri®fe 

0 3tiR MjtiR 
s6o 
7day^?U^feiB;i^. <£ 

<9 • ML ML ML ML ML ML ML 
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(a) 

(b) &Stg<b&k 

(c) 

(d) yx;u7-r Rb^rth Jkxfznbo^btzz 
m&vm&tisibim 
(e) 7jU/i-N>gHb£-^ 7JU7-r $ Klb£-^ 7s)\s7 7 ^ymib-S 

m, ZJU*>7< K\ 
\ RXf 

(f) ^>^;ux-^;uh#iffi77;u=i-;uh®SJ^M^ 

[§*mii2] (c) 

lEic©^ - " >> o $;§0 

[s*5f<lI3] $t;|i/\P^>'fbi^\ V^^A, "f h'J^A, ^ 'J 0 ARXfT > 

^ - 0 A0i^<fbi^ ^bi^Mt/tca "7-fbi^fr £>&£?$<£ y 

itmii 2 iztmvM - - -> -P $ 
[1*^114] SSI?^y^A, m&i- h'J^A, ®±j 'J C'AS. 

milt/7 I*^iI2Xti3 tcEic 
©$@ - - y o $!M0 

[Ii^<Jl5] AJJL f SU^AJ^L 'J 

^7 A^s.^7 > ̂  ^ Ai^fr ib t£Z& J; y jltf *I£N 1*^:112-40 

1 lItC§Eic0iE--y^,'U£-#l:fitf)o $;§o 

[I*^iI6] (d) (i) -eH3tisy;uu7-r K{b^£#k\ 
li^ll 1 -5 0^-ftlfrl $;§ 

o 

A — R1—S — S — R2—A ( I ) 
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A ti S 03N a|, S03H 

g, o HSN N H2sxtiN o2s^^-r0 ) 
^iI7] (d) {tGyntf-m# (ID 
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R-S- (CH2) nCHNHCOOH (I I) 

(i^ R tei^bzK^Ss -HXtt- (CH2) nCHNHCOOH£ 

HU n 1 ~5 OTfeSo ) 

5f<II8] (e) itII, 77;U>r>X;U/1-N>IlS.t/77;U^ 

>7JU* >ilfr £> y gti'tis TJU* >lHb£-^xti 

#k\ 1*^111 ~7 0lN-ftl^1 

3019] (e) \t^%t\ ^1^11X^7^$ K 

#&\ tmm 1 ~8®iN-rti^i 

5f<iI10] (f) :> 

y; u x - ̂; u ® x/1N° s # IIT7; u =i -; u ® TKIIS © Is-n J5 tc d; 

y t#£ft£7K;#14tt^"efe^ 1*^111 ~ 9 ® iN-ftifr 1 iltciE® 
- - «> O $;§o 

5R1I11] (b) ^Bis'fb^J^^y*°'J^ju^vit 

s :F$yi|N 7$.;t>)\stfyit 

y li^il 1 ~ 1 Ocoi\~fti;6N 

1 iItClEi6©^-->>>r;U^#mmtoo$;§0 

30112] +/ftli#S^Ma)^/->>^^llJ5cJ;b^^5/9 5~95/5ffc5 

s 1*^111 -1 1 ©l^tlfrl IltClEic(Dm--y^r)\y^M%isb^ 

$;§0 

;£iI13] ^ i%s — ®ks £RX?zttibCD'gikCDikM&Ws MOHcg 

fr^S^fulE^SXti-n^TlMfP L/cf7Xlft, 
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