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2 R z S03N a + Mg2+ -*• (RzS03) 2Mg + 2Na + 

2 R z S03N a + Fe2+ -*• (R z S03) 2F e + 2Na + 

ipt», 32%mrz.tiz£-?Ts ji7Mc#£ti-r^&c 

a 2+JpM g 2 + Jp F e 2+iFfrP££^ tu N a 50 

[0034] -f 3 J2TF ©<£•?£ 

. ikmt^ty (OH-) tth'P-^A^f^V (H30+) 

H20 -> H+ + OH-

H20 + H+ -> H30+ 

[0035] Z(D£?IZS -f >5£^stSs 1 3 2 

Z>Z.£lZ£-o T, Jl7Kfr^Ca2+JpMg2 + ̂ F e 2+#©&®>r t 

tlTWlfrtteZo Ztcs BM^iZNa + tOH-tH^n-OA^ty (H 3 

0 + ) o LfrU 

[0036] 1 1 4tt, MJ 5 Mm 

Ltd is y M*CD i;i3S-e±T(C^i 

^LTe^(c^iSL/ct(Z)-eS)^o K;U^ u y%%3i5urm£(D KJU^ 

U>(C, 2J-MJ <fcl\, 

h JR'JXt 7°^7>(Z)B®«h^-r^-7>(Z)B®«h^:^Ls £ CD 7°^ 7>©B 

TK(C4~1 4 

H\ fr07K©^T^-£«UT t KP-^A^V (H30+) 

1±£0 4~ 1 4 $ ̂  P —(t $]0. 004 
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wa t t /cm2ti)5o 

[0037] 3 2£M^1±T7K££IJt^P(cmN^7MCLT, t 

OWLM^X Kym±%z.tiJ0 £iJt^-t:p(ci£^7K"m 

, >07^ -^©HfixlCM g -f^V^pC a 4 fytfttWT Z><D%&5 

<* ZtrfX^s hJUx' 'J >©7°^7><h LT©I1$^:{£T^ 

ifX $ £c 

[0038] $!©'>& < «h fc 1 ffiH©& 

d©&®£UTtt. TK^TSI£3§££1±/Cy7MC}!§Wcy L& 

LTfey, ft ±ftm 

SJUVJ yt&m^tvmmbttes i o : i~i : 1 o^ssn,\ ^e© 
mmz&TL&ts -^©nw#<&yti ^©^©^n^Bttc^ 

[0039] 1 4©&*j-MJ JS®©#i&©^£®}§ 

L/c7Kfr\ Tfr£>±(CftttT SJUVJ McnSftf 

•f£<fc-? (Cf£££tiT^£0 c^T\ 7Kii7Miimiv.kJ±£^t"£©"C, ^© 

7KJ±£^t"£7K#*J — K U v^/ft© hJU^'J h 

<®j^U ^©7k©iHN"C SJUVJ h 

#2J- h U lc, ^©*$£MtHcM£f££-t£0 

TK£ hJU^'J XCPiltLT SJU-7'J VfeiSftt" £©&. ^(Dmwizk-o X h 

Jl/7 U y hJUx' U yfrb~f^Xt V'T ^-7>©B® 

fr>K(C)£tt!±!LT7K©^7^-£«U th'P-^A'f^V (H30+) 

[0040] hJU^'J y-n-5 £ «h"e7°^7>©B®<h -?<( 

U ^©B®(C7KfrSM"rSd^:T\ TK^©^ i~7>4 X>tfiglNt2>o ft 

fc\ TK©^T^-£«U HKP-^A-T^V (H3O+) %*miz%3i 

ti- h <J visfiiz SJU-7'J >©<^£?5itLTt£H\ 
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[0041] K7K 

7kxMW^ti& £. TK&TK*^ ty £7kM.iky( tyizMW.tz>v 
H20 -> H+ + OH-

W.lzs 7km-{ JytiktlzJa^T, 
x> (H3O+) -<ty^m 1 1 Kp-^A>r* 

3 2(C^Tfg£-t£mi:1'.m£fr(C#lN 

o 

H2O + H+ ^ H3O+ 

KPA-r^->0—TK<hISt/oINTt: KP^JU-f;*-

> ( H 3 0 2~) t7kM4 t>C^So 

H30+ + H20 -> H302- + 2 H + 

[0042] -uy^mmmi 3 2%mmLtc7k%s 1 4£ra^i±£ 
ztiz^^xs UKn~0^-(*y (H30+) <htKu*^)\s<z*y (H30 

2") + &fc\ -f 3 2£ifi®Ufci& 

H. 3 2^4lfcNa+li, 14 

So 

[0043] 1 4£ML/c7K£s |itl5mm~5 0mmit© 

1 6©^gp^ii®^n-i>o n«5&. ^±6 

^PP^^IN0 

[0044] zcommmmmi i 6(c, i 4£raL/c7K£a®£i± 

2>£* 7K(Ce- (7^tX|f) 1f1]W7LbtlZ>o 7K3l7MC#ttlX 

lz£ -oXs %0M4 ^ y tt£%) o 

C I 2 + 2 e- -»• 2CI-

H(DC \ -£mn&N a + £&<tXy£LX£%.LtcWiWzteZ0 gfebtcWi 

4X>WWifi<&W$&t£ti2>Z-£%:mtetZ>o t/c, UKP=£*>JU 

•PTs 1 4^®igL/c7K<hJ;b^T. tKP-^A^tV^I 

lz%^ U fro \L KP^JU-f ^">t7K*^ 
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[0045] H20 + H+ H 30 + 

H30+ + H20 -* H 302- + 2 H + 

OH- + H+ -* H20 

2H+ + 2e- -* 2 H 2 

1 1 6 •£> £s <£ 

•PT, 7jC(0^kS7nHa^+3 4 0mVi)^-2 0 — 24 Om V£&£0 

m0ie£SML/c7K#, 

[0046] 0 0#, f5 1 0$fc7j<£$3ff 1 1 o. W.2(D%K 

TK^S1 1 2, 1 1 4, 1 6 

, JlTKfr'bC a-f Mg-ftV, Fe 

-f ^ > £ i&£ 1" & sax* & n#j; IN0 

ZtCs TK£, 1 4, 1 6(C®ii^1±3|lllJ? 

£$(CLT. HBS&Kftteffl 1 1 4 (C 

[0047] 1 0 0 0T>,t^#. &&Wt£W. 1 0 0 0P±ti}W 1 2 8 a 0 

3 0aMf1 1 8dA^tH>otia^ 

±S1 4 0A<I^nTl^o 

4 0#, I^TKM^SI 0 O-ejlTKfr'b^^tl/c^TK 

h;uv u v^x# K;U^ U >> i 1 6 
<£•<;, ^7K0il®3S^£ft±£-t±3<^c, ^TK^0J^ 

^ ty<il0 * £ n £ i± 3 SS"e & 3 o 

[0048] 14 0#, i2 IZ^t «fe 9 (C, UBIE^S 

1 i 6dtucps££ti£t0-e&<s *ti£0-r 

^>£^1 1 4 £S^c;ii£LTlfj5£LTt <UN Us -<^>£^1 1 4 

^II5IX»1 1 6^LS^(C^UTtij^LTtd:^o 

4 0^n'f^>^1 1 4^/X#HBS5JlX 

«1 1 6 0i$#. ^TKM^SSI o oic^sftst^^iturc&so 
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1 6©l±lPiy(C#D±|±lW1 2 

D±|±lW1 2 b©^w£fc#j£^C!±!PW^#1 3 0 brffli*.e>ft 

* 2 0lzm$£TZ>tcdb(DmAW2 1 
[0049] mfrtfs n oo^mmbtcms ^MS^JIPUSI 4 0£ra 

px7X"es>i>o 

flPlTMCtt, Na + t Cl-t H + <h, 0H"t H2<h, th'P-^A'f 

(H30+) (H 302-) t. (JI^Tk 

m) ts 

{sLs ^TKS^^SI 0 0£&®ufcifc7j<'e&oT. 

±S1 4 0£MLflPl7k£ 

[0050] wvm&mmi 4 0£ML/CJPI7K# 

. ̂ TKM^SSI o 0^ai®L/cfr^®^ft±^1 4 0^ai®LT^4^ 

^TKM^SSI 0 0£iS®miC^MS;*J[p]±S1 4 0£ML/CJPI7MC 

KPdr^;U-r^> (H 3 02-) 

(C#£tl£ 2o©0^02^^yN Ztl 

if H jfX £.t£i TlJStSo 

[0051] wvm&mmi oo-cjiTk (TK^ITIO ntc^ ^MS^IRUS 
1 4 0^:ffilNT. hv/U^U ^ t— 

^ 30 Vm[sZft?Z£lZ&? Zmtc^mMMPM® JPXTK 

Mg^^X Ca^tX Fe^>®M -f tV^P7 h^77;i 

©tediTPMOT-Cfcy. Na-r^>)jiSfr\ Jl7K©3feJ^±, »SL<(i 
, 3. 

t/c, JITK (TK3ITK) JSM7K«h^l^(Z)7K^t-e 
lH#) btb~Z^%>o 

Z(D£?IZS ^^M#J©JPX7KMiI§5 1 0-eMiI^tl/cJPX7K#s Mg 
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>4<hJPl7K£;f^LT}i#-t£<h, N h U 

-f Na'f^Vdb^LT, 

MJ £A££j$-r£o *^M#J©JPI7.K#S ?Ub^0 

LT}i#1~£d<h(Ci:y, x^ju^aVlb 

RTfi-efe^o 

[0052] Wb UTf#£ft£^ 

a >(i% a >'ji^<h LT^Uffl^tl^0 

^M#J©x^;u^a ?Ub^y»jpT\ *^M#J©JPI7J< 

a >ft Lfc t ©tfe 4 0(C<£-?T 
bti, Jl^t£7K*£#frJPi7K;&ffl^T^£ d tfrb, 

£&£M-Si<fc y ts 'j< s 

[0053] JPITK*>*20#, JPX7KMiI§ff1 0-e£$£ftfcJPl7K£Br®-r£* 

JPXTKMil^ffl Ofri^JPXTK^JPXTK^V* 2 0(C^A1-^ 

iAi2 1 <h, JPITK*>* 2 0ft©JPl7K£ii)ra4 0 lZ\%WitZtdsbQ 

TK^IQW 2 2 ts JPITK*>* 2 Oft©iPl7K©im££^tof£££tl/c7Kfe 

v 7° 2 3 <h, ^litl^o 

#-,»U* v 7°2 3 #, iAf 2 1 (DmzWtttfbtltc^.Wis^-J h (D% 

wiz;? $ it<m^$ nx &z&*p<D# -;u* >> 7°fr e> & y. mmxn < >? $ 
Ifr\ )S®©±T^S!](C#-pT±T(C^{iLT, m:£ftS<fcy~Ftfofc££ 

iAf2i©#^lji5(LT, iAf2 1 £>Jpi7K* >* 2 0 mci&TK 
9 (c*ij5££tiT^£0 

TK^W2 2(C#, 5 ts TK^ 
12 2fr^(Z)JPX7K©;;tM;&IiS'r^;;tMliS/<>'U7"2 7, yfim-tyy-2. 8 

x.Tl/N'2)o 

[0054] *>*3o#, m%i * > * 3 4 e> \m$ n& ma £i?g -r & * 
yjxtb-o X, Jl>4 * > * 3 4 *>*30 (c>IAt £ >1 
AW3 1 <h. m>4*>*3 0S©iH}^M4 0(C{^-r^/cto(Z))i 
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2 «»*>* 3 

$&&TZtc#)<D7£-)\,$ y 7°3 3 ts 

<K—JU* v 7°3 3 <K—JU* v 7° 2 3 t nWtXfo V, tf—JU* v 

7°2 3 , 3 3 £ <fc y, JPITK* >*20 >*30 (DfomtfW.1 

<fc ftTIN£0 

[0055] )i^W3 2(C#, JU*3 6 t, 

3 2 frb ©m>4 ©II £HSt" £ Siii/\*JU 7 3 7 s Sii! > 

^38 

JPITK*>*2 0 £«>£*>* 3 0<h#, --tf^Uxv^v 7 0 <fc y 

fc, d©i:9(c*ij5£-t£d<h(ci:y, j]PXTK* 

>* 2 o&t^l^i*>* 3 Ofr^©fi^i«h, — HiiJiyisy i ofr^ 

6©E^l(Z)^T\ JPX7K«hm>4fr\ M4 0M 

JL^)lVa 0^®^TT1V--tf>'Ux>i;>7 04y 

. i£&SB4 0 > 7°£f£tt£ 

[0056] i^4 0(i, 7mw>m2 2frb(DM±*tmmm3 2frb(Dmm}&t 
£-*©i£&W4 1 JC^^H-TxvJU^a V^S5 0 lci£>rr£SB#-C 

&y, ±Mltf7k&*&W2 2t;«f3 2(C^|££tu T»JfrxvJUv 

a >^J55c§ff5 0 (CJSIPtl/cj2l)SW4 1 <hs iH;S1i4 1 

?:^iti)7^Jl'*4 2^:, ji>SW4 1 TIBS^tl% Icm&T/Mm 

mmtL(D^t^^Utc7,^-)VA 3 <h, 

ii;SW4 1 (is 

s§RTtglCfcoTlN£o 5£&W4 1 JPX7K«hm)i^fr^HLT. £5 

(CIBS^ tltcWAtO^WkX^tl&o Ht-O X, 7S>T-)\S4 3 (C^^tl/cg^ 

(ci;y, flpi7K©SB#£M-5i©SB#£©S££Irc^lX£;:£lc:J;y, flpi 

TK <h W>4%$UZ>ZtifX^Z>0 W^ttmtt, S^"ei^lXo TH 

l±l L T t <£ IN L s "TV * JU £ 7 L /c®f< £ =l > t° ZL - * T?fl¥#rf £ 

d^C^y^djLTt^No 

ii^W4 1 5£&W4 1 ©$fl;^tf7K¥lcfc£ <£•?£, 
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tlTl/N'So 

[0057] Z.(D^^ JPI7K -MllnyVy 7 0 
tzJUx>^>7 Ofr£^L^< 

osy, 5£&W4 uc, 5£&W4 
1 —\z)l^yVy 

7 0^©ipi7KHl^>4©^&££{¥±L/c<h$(c, €^Miy(cJpX7Ks MiMM 

W»ffiLTLS?o —tzJUx>^> 7 0>MZ)&*&£PiHI L/c<h 

O^LTf 

•i —izJUJiyi/yi 0 (CgiJ^I-^ x-7JI/S/ a >^©'ji^)iCDj:b^fr—0# 

toiciST-f ^--tfjuxv^w 

^ o 

t/c, ii)SW4 1 &s ^MIZM^Z, M)feW4 1 
9(C, IBS^T^^ JPX7K«hm>i(Z)^{¥±^(C, 5£&W4 1 ft© 
^ffim(ca^^JpX7K«hm>i^(Z)J;b^fr^bLil^/cto. 

-MiiJLyVy 7 0©^^K±©/cto(cii)SW4 1 fr£>ipi7K£££$lx 
ij&wtfte< &y, ^Itt^iRiit^o 

[0058] 5£>$W4 1 (D±mtes 5 0c mJ^T, ffig(C#3 0 c mJ^T, £ blZtTM 

(C#, 2 0 c Z.(D£?IZS 5£>$W4 1 (D±m%$8.®lZ 

TZ>ZtT:\ JPX7K«hm>4^©J;b^fr\ 5£>$W4 1 ftZmtemzUibtZ 
zt*?, =?<{-MiiJiyVyi o^<Dm%&fe±&nm£~e<DmzU4ktzz 
t%$m-z'^z>o 

[0059] X7;k>'a^S5 0[i, »4 0 
-SWlZ. mJlfrb±^'&(D£mizm&^V:Z>ZtlZ£V ay 4ktz> 

JL^)lVa V4^S5 0#, m 3iz^t£?izs J\^Vy<f 5 1, 5 4, 

A^>M5iit w&RMtefre>&y. ±»y©w^M^c, ii^W4 
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1 1 amm^n. T»y©w^MSP 
izs 3£$A:&fticttUT$a&lcSii 

LT©->tf©ilffl7L5 3 

[0060] |ffl?L5 3 J\Wy<?5 1 ©$fi^[p] 

tiT^£0 d©<b9(c, T»yMS(c)£<4^i;9(cMi4LTffM^tiT 

l^tcdb, lffl?L5 3 a ^I^tM^fl5 2 (CPldjt"£ 2 *©;<&{*©;,ttlfr 

—2t©ilffl7L5 3 a 1 LT, 

&fc\ lffl?L5 3a#, -fcUcPSe>ft1\ 4 3o£l±©*ti&f£tt£> 
tlT^Tt <fcl\, 

^ISSP 5 1 a <hffl^gp 5 3 <h ©P^i, flfflTL 5 3 a <fc y fc *^m©*^SP 
<h LT©*^P^5 2frffM£tlT^£0 

[0061] /\OV>?5 4&, ^i£SP5 4 a tfffl^gp 5 3 ©^JWKC^RT 
tlT^£d<h£P&^-a£, J\Wy</5 1 £ini;j«fre>&£o 

/\OZ?><?5 7 8©{u®ic, ^-r —tfjuxv^w ofrb 
\^x(D&mvjL^)iva ymnzmxtzrnxu t LT©M 

yxvJU^a >^AP5 9£, |ffl?L5 3a, 5 6 a ©T;,t(C#t;i£ £ <h <h, 

T»y©$^ftwSP(C, T1 -f —tzJUx>^> 7 0 (Cx^JU^a 

T£&*&W7 1 8 /\^7^ 

[0062] x^jU^a 0 tt, --tfjUx>^> 7 0 £>ft#*ifc&W 7 

1 (C^£tl/ctf >7°7 6(C<b^T, ^iSSP5 1 afr£>*^P^5 2 IZS JQ 

XTKtmn^tu »L53azm-iz55cmM 
£tl£0 lffl?L5 3 afr£>A^P^5 5 lzmM^tlTfaWL^tl&Z.tlZ£-iT 
, x^JU^a >lb£tl£0 t/c, |fUH©M[tf, lffl?L5 6 a 5 

8(CPltt£ti/c<h$(c£i;, Sgx?jky'a Wbtf(£iI;*ft£o ^©tt. M 
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lJi7Jk>'a >>#AP 5 9 — M)\,^y*Jy 7 0©^iijx^ 

JU^a >I#!±!W7 2fr£>0&tJ©xvJU^a 5SMSB5 8 b 

MilSf7 1 eot, —tzJUxv^>7 

[0063] ftfc\ 7s-f -izJUx>$;>7 0A^IS&§!]©xVJUS>* 

a ^JxTJU^a >I#!±!W7 2^ILti7Jky a >4^5 0 

lCKt"<fc*?lCj*j$UTlN£jb^ ^JxTJU^a >I#!±!W7 2#, ^4(C^t 

<£9(C, s&iiJxvju^a v£}]pi7K£M-$i£#Slt"£#St*>£8 otc^S 

^I^>^8 0(i, ^iJxTJU^a >|#!±!W7 2 £>&$&;* ftfc&fiJfiDx 

-7 J U V a V ']» £ IT it U H« 1" £ £ £ £ <fc o T flP I7j< £ 'JIM (C #J® t Z> 

$y<?-Qti>iZ, ^iijx-?)VV a yWSM 7 2 ©T«J©«fr\ ^11* > 

* 8 0 ©jSSitC'fiSt"•!> <£ 9 (ClflS^ tlTl/N'So 

8 OCDJgSlCtt, 8 0©j£93tt5£lCl!RAP£&£lil 

pm±mtz>£os TK^IQW82<D±%.m<D^WMii&-znxi^a 

JpXTK.h'M^afrl^^^ti/c^^tctis tbfiCDA$ 
INJPXTK^* >*j£®5MlcBJg£ tiTTKffiW<h ft y. £bfi©>jN£ 

fr* >* CD&SiMlClJg£ tiTM Otte-oz, TKfflW<hmn 0 <h 

Ufc=*g£fcao ,Jdt-oX, TK^®8 2CD±M©4ffiSP©PlP^ ^it* > 
* 8 0 (DJS®ft®(CBJg£ tl£ JPXTK£I#!±! RTffit ftZ0 

[0064] ^H*>*8 0©±^C#, )4{^W8 3©±»y©^frl3S^tl, ± 

;,tiy£®B(MAPfr\ H4(c^t<£9(c^n©^fr£>ft£7P-K8 1 

(C@^^nT^N^0 7P — h8 1 >£{£§£<& 8 3®±My©P^A 

P£fc£H!Ptt. >4*@Oft(CfeSU 8 

TK^®8 2Mil&f8 3 S$#tf^ft^ftIStt'bftTV,N£0 

^iJxvJU^a >^jN-?:^Jx-7JU$/a >I#!±!W7 2% lyxTJkya > 

iAP5 9^Lt^ri5 8 ^«15 8A^fV-

•tfjUx>^>7 0 (C^A^tl^x^jU^a < 4LJs 7*4 — 
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izJlJLyiyy 7 t£-oX, "T < — ifJI/^yiSy 7 0©;StA? 

^4©i:9(c, £iy©x-7Jl/$/a y'MM^W^yO 

8 0t^lut, 2 0 

JkXf'WM)&$yt 3 0 (CM1~i: 9 (C*ij5& L/cif^r, )IV a > 

^ULTfr^JPXTKs m>4(C;FbA^tl^/cto, -M)\,Jiy*Jy 7 0 CD 

^ ± T im )Eiit t Z> Z. £ Jtpfrl T? $ £ o 

[0065] 8 O-e^il^tl/cJPXTKs * 

tl^tlJPXTK* >* 2 0, >* 3 0 (CM LT^£fr\ £Mt£tl/cJP 

XTK (is JPXTK*>* 2 0(cM£-f (c|#TKLTt<U\ 

a 5 0 (C<£ a >'ji^(is TU^(C 

?Ub L /c t£H"e(i ft <. X "7)l v a > ^ 4 £o 

[0066] ^--tfjuxv^w o(i, -• 

. Mi7 1 ^e)^n5X7Jk>*a - ̂l/XVi/'V 7 0(C 

iiy3££M^>7°7 6 ts ~Mil^yVy 7 0 X&M 1tcJL^)lV a 

>4M£^dit£3kiyx-7Jl/$;a >^l±lW7 2 <h, 7^J^79 

T1 -f --tf^uxv^v 7 Ofr|BS^tl^^H^(Z)x>i;>^(Z)^(Z)^Efr^^ 
7 3 <hs 7 4 

^ o 

^EP^AP7 3(C(i, ^E^^AM^Ofr^p/rS^Mt-eiiS-r^/cto© 
/<;u7"7 8fris(^^tiT^^0 t/c, mmmxwG ^ %D-Lx&mxztfy 
^60 tlX £ y. ItH>I AW 6 1 (Clx(^ <Q tl/c;;tM}iy^§ff 6 3 <om 

^{g(cs^$, %mmxw6 1 (cis(^^ti/cB^#6 
2£»p-t£d<h(Ci:y, T1^--tf^uxv^v 7 0 (C>IA£ti£^Sl(C, It 
mx* nxi^o 

[0067] <JL^)\/Va 
a >W(i. J^TOx^u^ a >W^^)i(Ci; 

y. Wtftztis T-f-^i/xvs;>7 0(c^^ti^o 

Sf\ HTKfr^iJDXTK^ii^fSJlTKiJDXXg^^T-Po Mb. xvJU^a 
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Jl7.M]PXXg£#a&&< Tt<fc <s 

XTkfcffliNTfc 

jl7KJpxifM"e#s HI 2 ©JJPXTK^SS 1 (Mc, 7X51© £•?&£;*]©&& 

SIS 1 ©$fc7j<£$2ff 1 1 O£fS2 0|fc7l<£$2ff1 1 

3 2£iS®£-t±T. m&lZ-SZtlTVZC 

a 2+JpM g 2 + Jp F e^+fOil^tV^P^LT, JITK^TMCT£ <^(C 

. JITK©^CN a + £0 H"£ t KP-^A-f^V (H30+) ££fg£$1±£ 

o 

[0068] m 1 ®3fcK£j5£^ i 1 o tm2©IMC^S 1 1 2 %mmU/CTK 

1 4£&*&u ¥i^l5~1 5 jLtm© 

X# hJUVJ hJU^'J 

U>> £*UC<fcy, 7K(C4~ 1 4 $*P>©$:R©Sfi;j£ 

£}#/c1±, UT H KP-^ A< (H 3 0 +) <h 

t: (H 3 0 2~) 

[0069] 7j<£. ^5mm~5 0mmgjS©HBS5^JlX^'ri>IIW5JlX^l 1 6 

©ftSB£iI®£-t±£o 7KtfHW5£ji®-r£d£lc:J:oT. 

1 4 L/cTK^ib^Ts t. KP-^A-f ̂ ytfW.^Z%^_ Ls i^bh'P 

u±©4ra-e, 
^ o 

$fc7k£. 1 4MI15W1 1 6 ©'>&<£ 

i)PXTX^MT^O i 4© 

^ x#mw5Jjx«i 1 6©^ 1 4Mi«5ixtt 

SI 1 6<DMl5<Dffimftm&. 3 0M±W^o 

[0070] ^©&, JPXTK^ ^AW2 1 fr<bJpX7X* v* 2 (MC$J£T£o 

Jl>£*>*3 4fr^ »!•&£$ AW 3 1 frt>m®fo*y<7 3 0izmi&TZ 

o d©«h$, JPX7J<*>* 2 3 0©;®^ oty, 7KM 

#-JU* >> 7°2 3 , 3 3 tCot y 
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(D lH tV'a) o 

JPI7.K*>* 2 ORXf'MW,&$y<7 3 c m 

J^"F. 1 cmtt Z.OJ: 9 

mtftz o 

JPX7K*>*2 0H1*4>4*>*3 0 JPITK* 

>* 2 3 0©>$im£CD^£#imiNJbHCj;c>T, it 

}Sf4 1 (Cii^tl^JPX7K«hm>4«h(Z)J;b^fr^S!]LT fcf£L<& 

JPITK* >* 2 0 (Dfomtfti&Ufo* ><7 3 0 <fc y 
i£$W4 uc, jpx7K©^frii^tis JPITK 

^©^SSS^tCcty, i£$W4 wcM-»tfMA£ft*K&y. fm 
>£*>* 3 0©jSimfriPX7jC*>* 2 y 

5i)Sm4 1 (c, »^®^tf5£«b*u t)Pi7KH$M3<h®l?S©W®3S*HCj; 

y. mmW4 1 ajni*tf$IA£ft&<&£0 

[0071] mm#2 5^ffli;fctST'f-^l/XVi/'>7 0©^>7°7 6£ 

IE»U MWcttfc. m^V^30^^, tf>7°7 6©JE^]^<fcy, 
j2l)SW4 1 (CjsljSf'So 

itiMfrs 7^ —7 0 t-esy}ii~£<h, 7^ —t?jux>$;> 
7 0(C#^LT, '»)4©'«^:tT9o 

mm#2 5*m%s i£$W4 1 ttmzmmmz, JPITK^^^ 
•VTs ®)4«hJpX7K;&^^'r^o i£&W4 1 JpX7K©ffi^m>fi(Z) 

[0072] 5£>SW4 1 ^^tli,JPl7K^t/m>4©J:b^#, 7.^-^4 3 T?iJPX7jC© 

*1 CDS £ £ wa®ffi©s^ £f+$J JPXTK £ £ CDtb 

ykmmwo\s?21, 37-eiisi-^o 

flPl7j< CDtb^tt, 2 : 8-5 : 5, U< tt. 2. 5:7. 

5-5 : 5 £T *£#&?$> 2>o flPl7j<CDJ:b«U 0 
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Jpi7K©J:bW3 5-5 0%£tj:-iTlbs < &£0 

i£)SW4 1 JPITK*>* 2 0 hK 

3 0 fr b(DMtl ttfyf 7 6 CDEE^Ci: y% x^JU^a >4^5 

0(Ciie>tu lffl?L5 3 a, 5 6 a £> m 5 5 , 5 8 (CPl!±!£ UX, JP 

>lb£tl/cx^ )\zV a ti 

^ o 

[0073] 4$JN-$4tlT^/c^V — izJULyiPy 7 0 (CX^JU^ a VjM 

T4 —M)V^yVy 

7 

JPX7K«hm>4©J;b^fr3 : 7 a L/cif^© 

T1 -f --tf^uxv^v 7 0©J1$$U£, JPl7K£;Fb1fT^&^m>i 10 0% 

jpxTK^^tfc^n-Tt. iti#s 
/c # ̂  tl iil ± © x >/ U ̂ t# 'Q tl ̂  o 

[0074] &fc\ 5£&W4 1 (C^£ft&JPl7KHl^>4©J:b^£ 

IiS/<jU7°2 7 , 3 7 £flS-t£d<h(Ci:-3-aT-3/cfr\ dtUCPg^ 

TK^W2 2lCsStte>ftfc®$#2 5 <h, ;4I^®3 2 

^H^©»Plgfre>»PLT. 5£&W4 1 

lc, Jpi7KHl^>4<h££S(c{*i£LTt<U\ 

JPITK©®$#2 

s m>i©^H^©B^#frffl0t(C#JPX7K©B^#2 5 £H!#-r£ 

d <h <h U JPXTK©B^#2 5 Hl^>4OTH^©M#©P^#0tP^©f££ 

^©Jzb^^IiSI-^d^-e, 5£&W4 1 (c^£ft£Jpi7KmHl^>4m 

(DVcm&m&t&o 

HI 1 (DJL^)lVa 1 ©tij5SUciPx.T, >£{£&£ 

W3 2lc^^©SH&#£sSSU t/c, B^#2 

5 ^rfjtlJftPf •2)^lll^:©$lJftPM;&lxSt"50 

[0075] frJM#, »0iI#MII#2 5 $ V^0^i® 
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. i^m^zm^titc%\\u^u<f=>h,[z^^, cpufr\ 
#stfii#2 5 zmmm-zfozo 

Ztcs OlZJLV)\,*Sa>tim*&&tZmz&s £ 
!P.&AP7 3fr^ 

7K£#£&^m>4£l£i£L/c<h$(c, 
"TJ-MiinyVyi (J-^Ts 

E*J «h^90 ) %-£(Dm(Dmttz>o 
^EP^AP7 3 izmv 

[0076] T-f-^HVS/*>7 0(C, £ 

IP£AP 7 3 y '>& < ft 

£<h, —tzJUx>^>7 LfrU 

a >M-£#*8n Ltc t $ IZ^ a <£ 

y »;^t^AP 7 3^f,0i^Ei 

fr\ M54^0#0^^^fi<fcy ^--trJUxv^ 
>7 0raiftuo M(C, ifrM!DlAP7 3^f,0^E©W^< 

MlOx^JU^a T<-M)\s3Ly*Jy 7 0©M©/cto(C, 

[0077] t/c. ^II^O!7;i/S;a ^faQRAP 7 3 

^1, Q%lZ$£M%:WbX L/ct®, tl"e 

t/c, *^M#i"m^lP.&AP 7 3fre>CD^CD#**&fi£0 £ Us 

©{£*££» L/cifi^C, fV -iz'JH V^y> 7 0 tfl$6<)(:iiti>0 * 

JPITK&. x*JU#-21 <h^&n?wmt&izmmzstetcto 
s ^--tfjuxv^w o-z<D&mjkxfg.%<DQyi&t>\ 
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•i> (D 7? <&> o 

[0078] »Plg©f££®®T\ r n 1 #j , JPI7K© 

5 r n 2#J 

Mil#s n1#\ n2#(i, 3-4# 

£s 1 ~2#^C!£££tl£0 —tfJUVS/W 0©^>7°7 6 ^iEEb 

7,$- M'M 

»PMiI#. »PgS©C P UlCcfcy^frSft^o 

Sf, "7 — £ 0 (C U-tz y h L/ctt, *-fT —n 1 

¥U£T£o n 1 Ms n 1 #(C&o/cfr£¥U£f 

^ o 

a^®3 2CDS$#£ffli;. ®t£# 

2 5^T, *-r^-^o(cu-tr>> hi-^o 
[0079] ^(D'&s n 2#(C4-^/cfr^¥y^-r^o n2#(C4-^T^4 

Wfes n 

* -r n 2 #£&o /c*I^ 7k {£*£<& 2 2 (DMM# 25^fl >4 

{•slaW 3 2 (D Hf] ^ •?> o 

^©t, MlH8©I&£ig®T\ X h >> 7°AK* X 

h y 7 <|\ * IV frjEP frt~C ^,\BX$U©7>"7" y 7 •So 

7 h >> 7°#* Vtfjf £7j<^® 2 2 UTs M 

il^rltT 1"^o 

[0080] J^±©MSJC<fcy, 7jcl^f 2 2Mi 

i^S3 2^^ temzmfom* 1 ic, mM© 
i(:^^Pl7j<^'j:l3)S[;i7!)^t^^tl^Xx';i/i;3 >^4, I?ikya 

S5 0(C®i®^1±T. T<-^HV5/'V7 0 

izmti&psmtteZo 
[0081] <mm> 

jpx7K^iT^-r^jpi7j<*2 0 

mW,&$y<7 3 0 t%s ®5K^-tJ:7fC, fipi 
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frtmnfotZs ^-©TK • 2 o -
m• a*>*2 0 - ^si 

*fly©x^u^a 1 ' ii ©JPITK*>*2 0, m 
3 OOfttoy (CTK • >£*>* 2 0 ' H11 (D1)PXTKM 

il^1 0M;^>^3 4^e)©iAf2 1,31 (D&mz, 

"^"•2)/c#)©#—JU* "V 7°2 3 , 3 3 Z1 <hs !$^/E£]^:ill;Sli4 1 

izimt&mmm32 -7m-K33 - izm-mbtix 
^iOx^JU^a yW&M~I 2fr\ My x^JU^a >>IAP 5 9 (C 

5t^£ft£^diW7 2 a £fr • >£*>* 2 0 ' tl£|#!±!W 7 2b^ 

m 1 ©x^JU^a >W{£&£gS 1 CDlij5£<h 

|W]^ll"T:'S)'2)o 

[0082] TK->4*>*20 JpXTKMil^l 0A^iAf2 1 

ti£Jpi7K<h, Jl)4*>*3 4fr<b^AW3 1 

£ I?ill" £ * > * "e & T, JPXTK«hW>4 £mntZ> 

T^OX^JU^a >4^5 0# 

s ^(C^HL/cJpXTK.hma.h^x^jU^a 

TK • >4*>* 2 0 ' 7j<-)4*>* 

2 0 ' %$*y--\s7,(D$y<7tt&Z.fT:\ 2>Z ttf 

vSMtteZo 

TK • >4* >* 2 o ' (c#, TK • >4* >* 2 o ' ft©Jpi7K&tfji^)i(Z)M 

^te£:izs 2 1 a, 3 1 a d t IZ£ y, 

JPl7K&tfji^>4fr{£&n £ tlS0 

[0083] TK • >£*>* 2 0 ' ©jgsictt, TK • >£*>* 2 0 ' ©JS»t^CP&AP 

ttuzmntftiLmtz&Os TK^W2 2 ' 

*S o 

TK • >4*>* 2 0 ' F*gic, Jpi7KHl^>4W^£ti/c<h$(c#, tbfi© 

-X $ IN JPlTKfr* > * £ tlTTKffiw ttji y % Jzbfi©/JN £ IN^ 
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lz £ tiT 0 <h & T. TiaiW £ >£*g O £ if 
lot, 7jC^W2 2 ' (D±)mwrn%wmates 7j< 

• >4* v* 2 o ' ©]g®5£$ic|Jg;*ft£jbpi7K£^aiWtg£fc£o 

7X • 2 0 ' ©±^(C#. &$J&W3 2 ' ©±MI©gp#tfS3S;* 

tu ±;M©ffiSR©D$APfr\ m5^TJ;9^^Q©*:ffifr^&£7P-

h 3 3 ' 7P-h33 ' (C@££tl/c>4{£|£W3 2 ' © 

±)%m(Dwxnttezm• Mo ft ic &» u 7j< • >4* >* 2 0 - ©$ 
® s? ® £ n a sm® £ ̂  tti RT fg <h ^ £ o 

[0084] 7Mt$&W2 2 ' 3 2 ' IZIZ, 1»2 5 ' , 3 5' 
timibtis nm#2 5 -, 3 5 -jpi7j< 
£»[>££ S> J: 9s »PMfr £»PRJtgtC^^c^ tlTIN£0 

OSI ini7Ko)m^#2 5 - tfmftiztmnfo<Dnm#3 5 - %m#b 
s i£lZs 'M%4>&CDmt%#3 5 ' fr^0#(c#l]ni7Ka)B^#2 5 ' &m#tz> 
ZttLs ini7j<CDlM#2 5 ' £ffi&te<DMlft#3 5 ' <Dffl#ftlW<D§S>£ 

[0085] ^iijx^;u^a >J#thW7 2fr\ MU I7;k>* a >3§AP 5 9 (C3S 

2 a ^7j< • >£*>* 2 0 ' 2 b £ IZ 

$H££tu x-r —7 0 3&N^®^iy©x-7;us/a 

i:J:^TX7Jkya >£$1^5 OX&7.K • 2 0 ' ®v,N-f tucp1"fr 

y #x. qTt^ £ tit UN £0 

TK • >4* >* 2 0 ' izm-istitcikM®^"*)\z*Ja HI 5 

>* 8 o (cM£ti/c*i-£r<h[wi*§(c, 7j< • >£*>* 2 o ' ft-effS£ti&c <>: 

idcfcy, JDX7X«hmpmtc^it^tu ^n^njjnxTK^ssi 

y<7 3 4fr^^^^tl/cJpi7K^t/m>4(C;MA^tlT, Sgi7iky a V 

±J$S5 (MC^J^^XTJUva >lb£tlT, x-f -"tfJUxV^V 7 OK 

{£fn^tl£o 

jim&fcjm. n^roMi 1 iri£B£LtctcDtmm-vfo&tztb, mm 
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nwy 
[0086] uTs (iu *f%mz 

s J^"F (D (C <fc y RgM £ tl z> fc (D T? & 4 INo 

<sti$fly 1 ~ 7 jDi7j<amte##T> 
»yi ~7-e#. 

(Sti^y 1 Jpx7K©?Ub££tt) 

mzVMwm&mWl 0 0(C, TK^lTK^^LTaii^li/cm, -ity^ 
14-jkx?mmmmmi i Q*S =tu^u, 3o#-fo>s®£-ti"c. 
1 ©JPXTK^tf/co 

^Stefly 1 ©APXTK^ TKJITKS USTK. Jktfi&wk*. ^ti^etu tr-a 
— (CAtU 2. 7 fim%. 3 Ls 

x^-7-^ut, ^n^enroxvju^a>£HML/C0 lisetis 3 
mmm. 1 am. 3Bt^ ^n^tKov-y^^mntitm^mmLtco 

[0087] liSeti^fc^NX#, 3Mw%(Dy-y70)\sX&, JPX7.K©<^C 
&l^Ts 7K*@<h:frit Mm7ks 7j<*@ 

tfiM. Ltc *1 friEH^ti/co 

5fiM%©+f>7°>'U-e#, JPXTKS USTK. JSM7K©-r^TT\ 7jmtfi 

>i*@(£>JS#4£, ^^7K>JpM7j<>Jpx7j<©|ilI"e 

h -o fco 

[0088] 2. 7fia%©jpi7j<. JSM7K©IiSm3 0t^m, 1011 3B 
moy-y-fjiute, ?Ub(c<££fi)ifr\ ;SM7K>JPX7K>7K3I7K©JIIIT-}J§< 
iEH£tu JHMTK > JP XTK >TK 3STK © Jill ~C % ?Ubm©£^Jtfr^Nd tiffi 
fr-otc0 

[0089] t/c, 1 ©JPXTK^ ^STKS &t>BM7.K(C3fim%©Afi>i» 

JPLT^#L/cHt>7°;KCfc^NT% IiSm3 0^Mi. 4 0^ 6 0MC 

HI 6 
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wmk 1 JPITK^ RX? 

mwkt(Dm^\ xvJUva o 

JPITK<£ V t>M@i7Ks mffl7k<Djj&%=F'h$ 

l/N ifs # ft -fr-otzo 

[0090] (gadfly 2 a^^^#-eMiiL/cjpx7K©^®^) 

H2©^7KM^gS1 0 0(c, TK^lTK^^LTaii^li/cm, 

^1 14^30^ 10m 30t^liS^1±/c^Wy2~4(Z)JPX7K«h. 

H1©^7KM^gS1 0 0(C, 7K3l7K£{£i£U 0 0£ifi® 

16?ts 30^ 1 em 30m 40m 50# 
PellSfly 5 ~ 9 ©JPXTK^T^/CO 

^Stefly2~9©JPX7K«h, JSMTKKOINT, )iy^0t©IS^^2 6. o°c 

m^s muz^to ^7©^m<fcy. 14^30^ 1 

0m 3 0tP^liS^1±/c^Stefly2~4(Z)JPX7K. mW5J]X«1 16^ 3 
0^\ 1 0m 4 0mi3i£l±/c^te5, 6, 8©JPX7K©^®^#, JS 
MTK t: (C S) O fc0 

[0091] (g^,itfly 3 a^^^#-eMiIL/cJpX7K©^®^) 

H2©^7KM^gS1 0 0(c, 7K3l7K^^LT®i®^l±/cm. 3M^W. 

«i 1 Qtts 5 0tpPm®^i±/c^stefly 1 o^jpxTK^tf/co 

[0092] t/c. il 0 0(c, 7K3l7K£{£i£U ^TKS^SSI 0 

ozmm-z-ztcm. 1 1 4, 1 6£^ti^tui 
^H-fc^Jfefly 1 1 ©JPXTK^tf/co 

mfeflyi 0, 1 1 ©JPXTK^, JSMTK. »flyi 0, 1 1 ©iigicffliNfc 
JITK (TK3ITK) . dfiDJlTk (TK3ITK) 

»TK3ITK(COINT, )iy^0t©is^^26. mMbtc 

o 

H8(c^i-0 ^8©^m<fcy. ^iteflyi 0, 1 1 ©JPXTK©^® 
JITK<fc lJ tim < s JHMTKJ: y tWgWit^ L/Co 
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i&(Dy-y7°)\s&v 10, 1 1 ©jp 

XTK©^®5S^]^ ^®S'M^JP7j<3l7j<i: y JHMTKS JITK 
t\^\ i; [ss<)l(D{$.T:-fo-3tc0 

i7, 6©^m<fcy. ^wy2~i 1 ©JPXTK#. 
{it£^U toTM/#4TKXh&Z.t: titco 

[0093] (§S,|^fly4 a y(D1z — $mfa) 

is^fly 1-eiiSL/c^wy 1 ©jpx7j<«h, m 
i®^-t±/c-r ^->55^TKS Mm7k(D:ZtL:f:tLlZs Afi>££gfobp LXMW LT^ 

Vyy°)KD^^)liy a y%:%tco ZtlbOJL^Jliy 3 y(Diz — if 

- * efe)iy )iy M L tca 

ziy/Eip^^s 1 k^j\t"0 

[0094] [^1] 

-YTI"> 
5£i%l7k MI§7K JOIzK 

"tz— 
[mV] 21.2 20.6 20.3 -33.0 

[0095] ^ 1 ©iSHi: y, jpx7K©-tf-*B{i#s M^Ll"e3 3 m v-e^y, 

tttb LT*$temiz&^ /ct>\ m<Dvy mmIE•-e& ̂  
CDlCttUT, Z.CDZ.t&V, flPlTMCtt* 

v -f X -f * >f £ £ £ o fco 

[0096] (IS,|^fly5 -f^y^P7h^77) 

iSM 1 "eiiSL/c^wy 1 ©jpx7j<«h, ^©JPXTK^JITK (TK^ITK) £ 
s -f tyo P"7 V9=y~? -f T-ty^frm^ ty<7 P"7 V9=y~? 
:&s h*^7;££tTo/c0 

m 9(c^-r0 m9(D&y?7(D±mZs JPITKM^HS 
~Fix#% j^TK^/iy/Ein^:^^ uxUN50 

^9©jfly^m<fcy. 1 ©jpx7j<"e#, JITK (TKJITK) ttttttz 
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Mg N a -f t fSlCiiflp LT^fc 

O 

[0097] (tti^y 6 

HKD^TKS^SSI oo(c, -ity^. 
$si 14-jkx?mmmmmi i Q*S 

14-jkx?mmmmmi 16£, wi^i 
^»yi 2©Jpi7K£t#/c0 

[0098] WL/c^iS^7K«h7j<3l7j< (JITK) UW 

>It©KU*U-trU K) »JPU 5£f^£®£l± 

7-Ux^sy^E^PfgS JNM-E 

X-400IFT-NMR) )iy^Jt2 2°C, )iy^Jl;«4 0 0 

MHzCm, 1 H-NMR7^* hJU£)iy£U 

^Jl!±! L/c0 >j§Jt©S^t)lt<h LT, 1 mMo I 0TSP-d4 ( 

h U U>/U70P £JPx./c0 

^»yi 2©JPXTK#S )iy£{itfr\ 12 7. 0 T?S>y, 7MC;^mA,/cHt 

2 0. 0 6 mMo I T\ TK^lTK^m'T^.h, 2. 5{£©m 

^tUC^U mflyi©JPX7K#s )iy^{Sfr\ 74 

. 9-e^y, 7KK;^m^c^ 11. 8 3 mMo I T\ 7K3I 

7X(:mt§^, 1. 

[0099] (iti^y 7 }§#»M^©)iy^iS,i^) 

H2©^7KM^gS1 0 0(C, 7K3ITK (B^S±fflm^7K3I) ^r^LT 

1 4MmW5JjX«1 1 6 ?ts *tl?tls 

3 0fit-Dmmzv:tcmMmi(DM±*t, ooc, 
7K3ITK (±fflm^7K3I) ^r^LT®i®^1±/cm, 14^3 

0^MfS^1±/c^Wy2(Z)JPX7K«h. H1(»7KS^S1 0 0(C, TK3ITK 

(±fflm^7K3I) ^TKM^SSI 0 0£iS®$-t±fcm. mw^jjx 
«1 1 6^:3 0^MiS^1±/c^Wy5(Z)JPX7K«h. H 2 ©^TKS^SS 1 
0 0(C, TK3ITK (±fflm^7K3t) ^^^LT®i®^1±/c>^J;bfly2(Z)JPX7K«h 
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. ^«yi, 2, 5RX?tttm2(Dl]nJ:MlWs7k-7:-fcZ>tttm3(D7m* ( 
iz-Di^Xs ±7m$fcj5:& (201 i^ns) Kcfcy, PH, m 

mmm, Na-r^xut, it^MTuSfe^iy^u/co 
ip^^Ts ll2(C^:t"o 

[0100] imz\ 

pH [mg/L] 
Na-f7|-> 
[mg/L] [mV] 

UMl 7.5 (13.9t:) 13 32 305 

HiSSfliJ2 7.6 (14.2t) 12 30 297 

1115 7.5 (13.9t) 13 32 240 

MibfliJ2 7.9 (23.9t) 8.0 36 668 

*TM3 7.9 (23.5t) 7.6 9.2 688 

[0101] m1 %I±. 1 3TC0^T-e^ 10. 2 m g / 

U 1 %J±. 1 4°C©^#T-e#, 9. 9 8m g/L, 1 %J±. 2 3°C(D0k 

8. 3 8 m g / L % 1 %J±. 2 4lC0^ftT"(f^ 8. 2 5mg 

/LtS)S0 

mfly2, 3-eti. 
=Fi&^mtk^Ltco ^tuc^u ^wyi, 2, 5-m. 
Hmfr\ y im Ltfey, ^BEOJpiTKfr 

[0102] («yi ~7<Dmm) 

*fgTO^ffifly^M£ti/cJpi7K#s iSMTK^y t?UbL^< 

, t/c, Mg-f^x Ca^t 

N a-ft >frittiP Ltl^fco 

Mg^^X Ca^^Vii^ftl 
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iJDX7jC^/4^CD/l-n0#tC^ N a -f £fylZS£.tl%> h 'J Ou) 

Na'f^Vdb^LT, 

ti- K u 

Ltfey, sy&^®ste#j£i^p©^-c. 
}&tm^zntct**izs 
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