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CN 106868544 A 1/l:rJr 

1 . - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s ;;t , ;tt *r 1iE a-T ~ -r :H7 
!J~: iftfll1~ffi~1fjl ~ 8{]1Ji1 ~H2S041:&&, ~:ij-13-~Wf ~H2S048{] ~ffi~1fjlJ!NA1t1fJ1~i'JT~JJlW~~, ~ 
*~~~~~&~~1J~J!NA~~~~~§~~,~~~~~~~~M~~~M~~~; 

~&,a~~~~~~$~M~~$*~~fu~&[)jj~-=f~m:ta~~~~r~ttm~~~ 

t~Y50fjl ~ ' % p)G -1fl [)jJ ~ -=f~ m:! M ~ 8{] ;f~ H2S04JfP ~~Mt 8{] ~ fij~;;fjl; 
;!t ~ '1t1fJ1~i'JT~ ~ 1t ffl [)jJ ~ -=f~~~l; 
;t:!; ~, ?JTJ£1lflt:W~1-t * ~fij~;;fjl~Zn2 +, Mn2+, Cu2+, Co2 +1lflt:W~1-t * ~fij~;;fjl ~ 8{] -;fr?E1XJL;frp; 
;!t ~, J1JTJ£-1fl[)jj ~-=f~m:!~F- ,Cl- ,Br-, I- ,N03- ,N02-~ 8{]-;frf!E1XJL;frp o 
2 . t!Z 1AS *x ~u ~ * 1 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 

1t, ;!t~~iiE 1=E -T, 1t1fJ1~i'JT J'LI±. 8{] -1fJ [)jJ ~ -=f~ m:! M' ~8{] ;f~ H2S04t£J5Li1I.%ti'.~:E~Fo § Y50¥ 
*, i¥*:i,:fJT ffl1'F1~Y50fjl; 

;tt~ ,~5Li1I.%tl'.~&1~~, ~1~i'JT, ~~~'f~E1X~ffit~'f~~I ~8{]-;frf!o 

3 . t!Z 1AS *x ~u ~ * 1 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=t-T, ?JTJ£1lflt:W~1-t*~ffi~1fjl~1lflt:W~ff~ffi~1fjl, -1fl[)jj ~-=f~m:!~F-;fPCl- o 

4 . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iiffrr, J1JTJ£1lflt:W~1-t*~ffi~1fjl~Cl-15 ;~200-10000mg/L,F-15 ;~50-1000mg/Lo 

5 . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=t-T, 1t1fJ1~i'JT~1'FM;f¥ ~ ~fij~1fjl8{]¥;TE;5!EJ3tffi!E ~1. 6-20. OL h -lm-2 o 

6 . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=E-T, *7fP15~W1~H2S048{]1lflt:W~ff~ffi~1fjl8{]¥;TE;:Ltt~o. 5: 1-2. o: 1 o 

1 . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=t-T ,J!Ntt~1JP15~H2S048{]~m*4 ,E1X~1xt±:\IZ:~~fij~;;fjl, iftfll1~ffi~1fjl~ 8{]1Ji1~ 
H2S041;&J3t o 

s . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=t-T ,J!NM:iJPA1:&H2S04ElX1U~J!NAS03~1-t, iftfll1~ffi~1fjl ~Wf~H2S041:&&1=Eo. 5-
100g/Lo 

9 . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~ in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=t-T, ~ ~fij~;;fjl~ :iJPA 15r8J1:&&w1~ W~8{]~fij~$t1fjlififll1~ffi~1fjl ~Wf~H2S041:&&, 
~ffi~$t1fjl8{]1JpA;~o. 5%-60% o 

1 o . t!Z 1AS *x ~u ~ * 3 ?JT J£ 8{] - 1rr JJ\ 1lflt w~ 1-t * ~in~ ;;fjl ~ J& tl t!: ~ ~~ -1fl [)jJ ~ -:r ~ m:t 8{] 1s 
1t, ;!t~~iifi=t-T, iftfll1~ffi~1fjl ~W1~H2S041:&J3t8{]1J1t~J&!!X~ffi~1fjl1xt±:l I~8{]~~51EW~t!:1x 
tB ~, ~~ w~1x tB ~, E1X~~ w~1x tB ~ ~ 8{] -;frrE1XJL1rr 0 
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1~#~~±§X 

[ooo 1] * /3t S)j ~ -T 1~ 1ti~ ~~Jl±]JG o 1tl; R.- ;f~ Ndmt W3Ht * ~ ffi~1fjl ~ J& tl t!: ~ ~* -1fr [)jJ ~ -=f 
~~~~$,~~WR.-#M~-~~M~~J&~tt~~--~~~~$,~~~~m$ 

~~I~~~~~~M~--~~~*;~~*-T~~~I~~*o~~$~~ffl-TM~ 
B~W~1-t*~ffi~1fjl (~DZn,Mn,Cu,Co~) ~J&1lt!:~~*-1fr[)jj ~-=f~~ (~OF- ,C1- ,Br-, I-, 

N03- ,N02 -~) o 

.::11:.!2..-f:±-.l.l
~ .ffl.DVI' 

[0002] ~ii:f: 3lL ~~ 80% 8{] ~ ~~ :!:)] 1'£: ffl1~ 1ti~~VZ:--*I±J'L1~ tU , ~±~I ~¥;1E;f¥7'J ZnSlif 
~Mm~~~•&lli~~~~o~~~~$~~M~~~~tt,a~mm~tt~~$* 

ZnS04~$~{t7'JH2S04o ~;fR~ Fo1~tU8{]W~t!:~fij~1fjl, ~ ±~£_§_~~ZnS04;fOH2S04, ~*Bz:ffl*-¥} 

~&llim~W*-P}I±~M~,%~m$~~I~~~~M~~~M~o~-Tm~W~M~ 

PJJI:%:!:-fu1¥a-®~~, 12Sl.t!:la.tlttt;f¥~ ~~8Jt~a~ffi~1fjl ~ ~;fR, m~ff~i~~M;f¥o1~ 

1ti~ ~ 8{] f~ {,, 8Jt a-T~~ 1t~ ® ~ ~ ffi~1fjl , ~ ~l 1~ I ~tTE;f¥ 8{] }1191 ~U :itt 1i , ~at~~ 1!£ ~ ;fR ~ 8{] 
~~ff;3=f~£~1~tU r8J~~ft8{] [)}jfJk~~~ o ~ffi~1fjl~~1ttt;f¥ ~, ~13-A$7J\.~~~o'$\, tit, T!, T*, 
~~, ii$, • JFo • :t?J rm ~ ~1H~ a 1!£ s{] 1:&& 0 1s ~ ~~ s{] 1* fF' tt;f¥ ~ • JFo • ~ ~ 11:11:~ t1xt ~ ~* 
8{], 12Sl.t!:l~1:&&1l:1J:~a~ffi~1fjl~Jtl:1i ~1Roa.tl:ltt;f¥~c1- ~-=fs{]m~±~a-T~mt.ra 
tL i!li1~8{]c1- ~-=f~* 7 ~Jm]t.rk'§fJ]!JfOi&~~Jr, 1l:1l:~~Jm]t.rken ~S{]Ag-Pb~BfLZfJL m~~ 
1LZ1ff\ff;R.~ff;:1:~1Jo o £7'.7*11~8{] ~, ~B 1,&1,&8{] Jm]t.rk~ §I !EQ~fij~;;fjl ~PbS{]* ;:t~:iJD, JJ\ rm ~iJl 
[)jJ fLZ~ ~ ~ J'L rfb ~ Pb* ;Jm 1~ , 1c£J'L rfb ~ ~~~ tU@. ~ 8{] 1~ ii oF- 8{] m ~±~a-T~~~ iJl 
[)jJ fLZ ~ ~~ '$ '$ ;¥~ ~ft a A 1 [)jJ fLZ -BJ:t,&_tx 1t ~U ~ , JJ\ rm 1'£: ~ ;fR M;f¥::1C 1t1~ £~ o 
[ooo3J A 11'JBt£7f/3t 7 it$~1t*~~*~~ffi~1fjl1rn~~ s{]c1-JfoF- ~-=r~~ 0 (1) 1t"¥=1JC 
~JE~1toJ!NMrPJ ~fij~;;fjl ~ :iJDAi1~8{]1t"¥:~31U, C1-PJ~ ~AgC1 (CN1936036A) , BOC1 C<U~1t 
{~~»2014~~33~~6,~480-482DQ) ,Sn(OH)C1(CN102851503A) ~R_CuC1 (CN101633982A, 
CN102796869A, CN102732725B) 1JC~JES{]%rt:~~*; F-PJ~ ~CaF21J1~JES{]%rt::iJD~ ~~* oAgC1, 
BOC1;f0Sn (OH) C11JC~JE1t~*C8{]:}J:$:!:)]1~r8J ,{B1*1'F~*t~,i~r8J ,~~ffl-TI~1ti±.J'Lo±~ 
~~-T~®m~rm~-~~g;w~"¥:~~~~~m~~m,a~tt~~~PJJ~:t.~~m~ 

en~ 8{] Ag, B R. Sn tm ~ 8{] tff!~ o § $a 1~ 1ti~ ~I~~ Cue UJC ~JE1t ~* C *Bz:) ~z* ffl , 1B i~~ 
~till 1¥a -® ~ JE o 1t )t;, i~~~t ~*C:}J: $~ ~~ , £~il ~~ -®c1-~ ~*; t1 r8J 8{] ~ fij~ 
;;fjl; ~=, ~-TcuaJK1~Hfjl~~~l±.~~e!E8{]cu2+rm~~~*•~~n ,m~cus{]~Uffl$~r8J, I2Sl 

.t!:lM;f¥~I~~~J:=t~fi1U+7J\.F14t,~~~ti;~~, ~-T-A;Cu2+~1i '~*CJ'G~Fo£,@1rPJ~ 

ffi~1fjl ~ :iJOAJE;zn:i~H~t~l[j~lli*, JtJ:-W:!:~:iJD71*1'F~*o (2) 1t"¥:$t1t~t~*CoC1-PT*Bz: 
- ® 51E $( 1t fr:U ~D 0 3 (US 4 3 7 9 0 3 7 ; H y d rome t a 11 u r g y 2 0 1 6 , 1 6 0 : 1 4 7 - 1 5 1) ~ P b 0 2 
(CN103668324B) $t1t~~1-t%rt:S{]Cb, })\ mJ })\~fij~1fjl1~Hfjl ~ *ffi:)J\. ~ lli * o f!trma.tl:ltt;f¥ 
~, ~-T$t1t31U8{]~Uffl$1l:1l:t11f£ ,m~~1f'§ff;;j(-A '~*t1r8J oyjJr ,~~ffi~1fjl~11:11:~ 
1¥a1:&&t1r8J 8{]Mn2+ ~~, 1:&&t1c1-~~r8J lli 10-201-g., I2Sl ~*~~~~tL ~~t91Jr1f'3ff> 
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A ;. 8{] $t 1t JTU , m )J)G 1* 1'F )J)G * 8{] :itt - :ti7 :!:!& :iJp o C 3) ~ -=f :'X: ~ lk ¥ !IX 1t o ~ -=f :'X: ~ 1t 
(CN101492772A) ill PJ Jil*~~ff;~fij~1fjl ~ 8{]Cl- ~)Ji, {B 83-TCl- ~)Ji1;&&t11f£, _§)=] r8J1;&&8{] 
S042-~-=f ( ~ 10001if) ~ff, 12Sl.t!:lfXj ~~8{]J&1lt!:t11f£, $ ~1r£Jtj 8{]fXj ~~£f1A, )J)G*t1r8J o yj 

jr , 1Xf ~~ 8{] -P} ~±. rm ~ 1t ffl A;. r8J 1:& & 8{] 1lflE w~ , -r ~±.A;. 8{] 15 « r8J w~ t!: JJf JK , ~ :E~ + 7J\.IZEI xi 0 

1fjlif§$!\X1t (CNl 03451449B, CN103060561A, CNlO 1886170B) ffl-TCl- ~~#;ill TII]i[{ij ~ f¥:8{] i'PJ 

~ , e P 1* 1'F )J)G * r8J , 1¥ fr JJf 7]( JJf 1fjl t=ll: J]J( i'PJ ~ o ( 4) ~~ ?!$; 'iY:. 1J1t o ~~ ?!$; 'iY:. e P ~a a~ ~~ 1t I Z: ~ yj -

1rfl })\ ~~ffi~1fjl ~ ~~ff;j(J(~ J9i 8{]PJ$1JZ:# o l:JZnS04;fPH2S04Jf§l:tt~, HCllJz.HF:f*J3t'flt:l:)J~5£a 
1~$, 12Sl.t!:lPJ~~Uffl=f!$;'f~8{]1J1t~:ij.;!t~~#; (US4698139) oftrm, r8J11ffi.~1ttr~ffi~1fjl8{]Jm]t.rkt!: 
S)j ~:t~&no, ;ttl& ~ifJ mi!W m~:Jt~r8J, )J)G*ill~jgr8J en 0 yjjr, =f!$;JY:.1*1'F~~nill*r8J, I~_t 
-~)Zf1Y*ffl o (5) ~jt)J\. ~ 1J1t o 83 -TJCIC~mi ~-=f 1:] ~fij~1fjl ~ ±~8{] [)jJ ~-=fS042 -7fPHS04 -t?JJ 
:EI~~ttmi1f:i=ES)j~~~,PJ~~fflm*~1J$:itt~*~~~~o~ffl-fu~-=fJ&~tt~ 

1~1JT1JZ:#, jCJ(~-1fl~-=f~)JiPJ })\~fij~1fjl ~ *ffi:)J\. ~~~#; (US4 715939, CN87102881A) o ~ 
~,mMMMm~~~-fu~-=fJ&~tt,-P}~~~~~~~illPJ~~~~f¥:~~~ 

c eN 1 o 3 s 120 s1 A) 0 rt rm , xi~~ -1fl ~ -=t-J& tlt!: ~ -=t-:'X: ~~l, ~~ ~pg1m ~ffitifJ *4, ;tt -1fl ~ -:r 
J&~tt~l:J;!t~:EI~~m~~Bt~~ffi~o~~~~Bt~~~,;!t-fu~-=fJ&~ttillAA 

~~U~ o1~1ti~~I~ ~1r£:ffl8{]~~fij~1fjl1;&&1~ r8J (;!t~ S042-~-=f1;&&~~jg320g/L) , fr~P.tl:l 
:Lr8J8{]1:&&r ,~®~ffit8{]-1fl~-=t-J&tlt!::t?JAA~~~ ,m)J)GICJC~~mi~5HB:}J($t11t£, ~1~ 
1JT~~n1~r8J, ~*~~:E~)J)G*mrt5r8J~r 0 

[ooo4J tU § 1W Jg Jt, 1~ 1t i~~ 1i ~~ 19: ~1~ tU-1rfl 1!£ )J)G*, ~e !E PJ $ , 1*1'F f~ l¥L 8{] ICJC ~ 
~#;1J1t o 12Sl.t!:l, ff'§f1¥1=E1WX?JTJ£8{]m$~ JE, I~:JlL{l]*fflCuC!1JC~JE1tjg±~~:EI-¥~o 
rtrm, ep 1t1tffl7 i~1f1t, 83 -T1*1'F~1tt~-*JIE14txi~ 1:~iiE, *~JE8{]PJ$1¥&3=f~ r8J, oo I*J 

~t?~~r*mrm~!E~*~-$*~M~*m~••~~~~~,~~~~±-r~~~ 
~~o~f¥:-*, ~1B E! E! n~~ 7A£8{]Zn'8U~, ~atrl±. 715~ r8J1:&&1lflt:W~7fp~~8{]W~t!:~ 
~in~ JJf1fjl , ~I+ 7J\.IZEI xi o § 1W ~o 1PJ ~~ 1t~:EI~-$ )J\.}11: 7JJ( 8{] ~in~ 1fjl , 1'£: ;tt ~~ :i,:fJT @! tU ~ ~ 
ffi~1fjl1rnl!G:L~, ~tift~ ~:fr~TI0$8{]-i!Hi~xi~, ~1~ffi~iRo 

~a~IA.IW 

[ooo5J *'JY:.S)j~-T~ r:1gmJ'G}J)G8{] = 

[0006] W~tE~~fij~1fjl8{]±~1t~£_§_)J)G~H2S04JfPZnS04, ~at15~ d> £~mi~PC1- ,F-~o § 
1W~~~±~~~1=E~ffl~Wll2~N~JJf~M~~~~~~J&~ttm~lli**~~~ffl 
(CN101760632B, CN100450942C) o 83 TA£WJ~H2S048{]1f:;fr, i=t1JC~JEZn~1~St~JnX8{] ffl£Ez.r 
!±. 8{] CaSo4m£ :l:)J~AA:I:j¥1 :iJp o jg 7 ~Jl!fij~~-Xtt~, ~~U CNl 00450942Ct~ lli 7-1rf!1J1t, 1'£: 
ffl1t1fJ1~1JT12:#*@! y5(;Jf ~ ffi~1fjl ~ 8{] Wf ~ H2S04, })\ rm~ d> ~ ;fP J11¥ ~ f~~JnX8{] ffl £, ~at
!E1¥&_t~& &sr~±.8{]m;, ;tt~:E~tTE1¥~ol!ll?JT?F 0 tt7tJJ\~1R~~ffi~1fjl1rnlf~ ~-ng4l 

~lf%~!\Xlli-$*•tt~~M~~A~~~~B;Jf.~,~~yj-MJK~Jg~~~~~ 

tTE1J~~A1t1fJ1~1JTft@l y5(~ o 1=E1t1fJ1~1JTB ~ , WI~ W~ ( 'ELtJ!iH2S04, HCllJz.HF ~ JJi) 1=E1:&~ 
~~rMJJf-~fr3~@!~~,~~@!~-o~~~~tt#~§~~@!~ffPJ~$~~~ 

W~!l)G~foX (Journal of Membrane Science 2011,366: 1-16) ,fti~J11¥~W~tE~~fij~1fjl~Jm 
ttso% 8{] WI~ H2S04:(~ tU@! y5( o ~1¥: -*i~W~t!: ~ ffi~1fjl ~ 8{] WI~ W~1:&BtAA r ~~ , 1=E1JP~JnX1JC 
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CN 106868544 A 3/11 :r;r 

ffat1r'U£8{]~~; PJ L::t::k::k~;J\, ~at !J~~rt:®EW~ff-!EMJC~JEr *8{]CaS04~; ill~~~J\ o t£. 
M1mFo, 15ff1m~@l ffl, 1m1~1fjlt=IFJ1)(, 1~1fjl ~ ?JT158{]#CJC~m:! ~7f1-t*1~tU~~* o~t~:W, ~:ij. 
15ff~JfP1WTIIT 1~tU 8{]@! Y5W2S04ftW~1~ Iff~ miT &S:i,:fJT1~ tU15ff ~ ffi~1fjl, 3=f@! ffl ~~in~ 
1fjl±1rnlf o i=E.t!:llif¥ ~ /G1~-TW~8{]JJl~ C±~~CaS04~) £,~91t=IFJJJ(o ~at, 83 -Tt=IFJJJ(8{] )Jl~ 
JfP1m1fjl15~::k£8{]S042 -, .t!:lat '.16'~J1:H 1JpJE£1:&H2S04~~1H~~fij~1fjl1-t*®EW~~IZ15 £t§:!Eo 1? 
JfUCN100450942C;fr-;Ef_!f)jt_t~~1f£ 7 W~tEff~ffl~1fjl~:f18{]~;f,if )J)G*, ~d> 7~~8{]W§f££JfP 
~~ 8{] r £ , t£. Hf :}~:6Ji s)j ~ o Pt rm 83 rff ~ ffi~1fjl ~ ff Jfp ®E W3HIZ 1:& 1t' :!:)] 11Z r8J , I2Sl .t!:l1r'H:£ 8{] ~~ £ 
JfPrl±.8{]~£ {!]1't11Z::k, ~i)(;!t~;f,if )J)G*{l]Ptt1r8J, :J£:~::1C1t7'G~t~5to yjjr, rl±.8{]::k£ 
M~&J1l~*~'~{t~*~{l]~~::1C$M~~lfm~~o 
[ooo7J -][ ~ *, 1t1f~1~~JT*Bz: iJ\7'.11£ 1£~ ffl *m1TWI ~ W~JfP Ji1I. (!l)G~~WI ~ ~~JfP Ji!I.) 8{] 7J\. 
~, @!Y5z:WI~ W~ (!l)G~~) B)J)G7'J1t1f~1~~JTVZ:--*Sffl8{] Jt!Hl!Ert:o ~,W8{], 1=E:L1WvHffit~tU8{]1? 
~UcN1oo450942c~, @!Y5z:8{]H2so4*Bz:*!7'1~ ffl8{] "1ei¥" '8t1»HBz:mJJJT@I m cm-T1~ffi~15ff1m 
~) , ;!t~15~8{]cl- ~m:!~*Bz::i,:fJTw Aff~ffi~1fjl1rn:F/G oCl- ~m:!~fA1t1f~1~~JT~1fjl ~ ~~*8{] 
c 15 ff 1JC ~ @! m , 1m 1~ 1fjl t=IF 7JJ() 0 

[ooo8J *J3tS)j 8{] § 8{]1=E-Tt~t±:l -fr? fA®EW~1-** ~ffi~1fjl ~J&1lt!:~~*-1fr[)jj ~-=f~m:! 8{] 
7J1t, i~7J1t~~Bz: 7 ~U ffl1t1f~1~~JT*m1TWI ~ W~JfPJi!I. (!l)G~~WI ~~~JfPJi!I.) 8{] )J\. ~,@! Y5z:WI 
~ W~ (!l)G~~) 8{] Jt!Hi!Ert:; fij~{R 71?~UCN100450942C~14z~JE7J1trm~WH:t::k£~~, ~at?!± 
JJl~t=IFJJJ(, I Z:tTEf¥*~ffiJu'?; o *13t S)j iftfll1~ffi~1fjl ~ 8{]WI ~H2S041:&&, ~:ij-15~WI ~H2S048{] 
~M~~A~~~~BJJl-~,~*7'1~~~~&~~7Jrt:~A~~~~ft@!~~,~~ 

1t1f~1~~JT1*1'Flif¥ ~ ~ffi~1fjl8{]tTE£5Ei&, 1=E1t1f~1~~JTBI*J $~ffi~1fjl ~$7J\.WI ~H2S04&[)jj ~ 

-=r ~ m:t a1:&~ ~IR iJJ -r ~tt~l14ztmtr ~ 1~Y5z:1fjl ~ , % p)G -11r [)jJ ~ -=r ~ m:t M' ~ 8{] f~ H2so47fo ~~ 1t 8{] 
~fij~1fjl; 

[ooo9J ;tt~, 1t1f~1~~JTB~1c£ffl~~[)jj ~-=f~~~l; 

[0010] ;!t~, ®EW~1-** ~fij~1fjl7'JZn2+ ,Mn2
+, Cu2

+, Co2+®EW~1-**~ffi~1fjl ~ 8{]-frp!l)GJLfrp; 
[0011] ;!t ~, -{fr[)jj ~-=f~ )J1 jgF-, Cl- ,Br-, I- ,N03-, N02-~ 8{] -frp!l)GJLfrp o 
[0012] *J3tS)j ~, 1t1f~1~~JT{LI±.8{]-1fr[)jj ~-=f~ m:!M'~8{]f~H2S04t£.~5tJi!I.~I[~;E~Fo @!y5( 
i¥*, i¥ *:i,:fJT ffl1'Ft~Y5z:1fjl; ;tt ~ , ~5tJi!I.~I~& 1~~, ~ 1~~JT, ~~ ~ 'f~!l)G~ffit~ If~ ~I~ 8{]
frp 0 

[0013] *13t S)j ~, ®EW~1-t* ~fij~1fjl7'J®t;W~ff~ffi~1fjl, -{fr[)jj ~-=f~ m:!7'JF-;fPCl- o ;!t ~, ®t; 

W~1-**~ffi~1fjl~Cl-15 £7'.7200-10000mg/L,F-15 £7'.750-1000mg/Lo 
[0014] ;!t~, 1t1f~1~~JT1*1'Flif¥ ~ ~fij~1fjl8{]1JTE£5Ei&m!E 7'.71. 6-20. OL h -lm-2 o 
[0015] ;!t~, *7fp~~WI ~H2S048{]1lfltW~ffFt!ffi~1fjl8{]tTE£Z.J~Jgo. 5: 1-2. o: L 

[0016] *J3tS)j ~ ,~J1~1JP15~H2S048{]tm*4, El)G~1xt±:IIZ:~~fij~1fjl, iftfll1~ffi~1fjl ~ 8{]WI 
~ H2S041;&J3t o 
[0017] *J3tS)j ~, ~J11JPA1:&H2S04!l)G][j:~~AS03~1-t, iftfll1~ffi~1fjl ~WI ~H2S041:&&1=E 
0.5-100g/Lo 
[0018] *J3tS)j ~, ~ ~ffi~1fjl ~ :iJPA 15r8J1:&13tWI ~ W~8{] ~fij~$t1fjlififll1~ffi~1fjl ~WI ~H2S041;& 
J3t, ~ffi~$t1fjl8{]1JpA£7'Jo. 5%-60% o 
[0019] *J3tS)j ~, iftfll1~ffi~1fjl ~WI~H2S041:&J3t8{]7J1t~J&!!X~ffi~1fjl1xt±:l I~8{]~~5EiW~t!: 
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1x tB 1fjl , ~~ w~ 1x tB 1fjl , !l)G ~~ w~ 1x tB 1fjl ~ 8{] - 1rr !l)G JL 1rr 0 

[oo2oJ *J3tS)jJJR:E~~o-r = 

[0021] * /3t S)j t~ t±:l ~D 1!]2 ?JT7F 8{] ~ ffi~1fjlJ& tl tH~ jCJ( I Z: t1E;f¥ , i~7J1t PJ ~ J& tl tU-fu ~ 
~-tt~~M~~~#CJC~~,~JJR*~~m~~~~M~§~~M~~~~~o~~M 

~~M~~~~~~~~~%~~tB-$*•tt~~M~~A~~~~Bm-~,~~~ 

- ~~:JK 1'F 7'Jt~Y5Ufjl~~tTE7J~~A1t1f51:1~i'JTB§ y5(~ o -'=J~~UCN1 00450942Ct\G1't/G ~ ~~ 
~~,*~S)j~~ffl~~~~~§~~~J&~tt~~~-tt~~M~~~#CJC~~,ffi/G 

~ ~7J\.I~Pfo § Y5z:WI ~H2so4 0 I2Sl .t!:l* /3t S)j fJHt1f51:1~tJT Fo1~ tO 8{] § y5z:H2so47'.7 m1f:tm, ep JCJC~ 
~ tB o ; ~ at fJHt 1f51:1~ tJT ~ 1fjl7'J ~~ 1t Fo 8{] ~ ~ ffi~1fjl '8U~ o if§ xt~ m: ~~ w~ t!: ~ ~ ffi~1fjl ffi § , ;tt 
t£M1t1f51:1~ tJT B Fo tJli~ 7 $ 7J\. WI~ H2 so4R.Hc 1 , HF o tJli~ 8{] WI~ H2so4 PJ ~M ~ 1Jo ~t?JJ ~;. 
1:&H2S04!l)GS03~1-t8{]7J~~J~*H~,~,W-*8JtPJ~~J~~fij~1fjl~jCJ(~~8{]~~* o ~at, 
*J3tS)j~J1~~~®tt*~~,PJ**~~~~~~M~~~-~M~~~~-fu~~~ 
Ct~J]O~JCJ(~~) 8{]J&tltL 
[oo22J 1. ~~J\W~t!:~ffi~1fjl-'=Jt~Y5z:1fjl CJK) ~1t1f51:1~i'JTB~ 8{]t~ffiEI!atrSJ o 
[oo23J 1t1f51:1~i'JTJ1;f¥ ~ m W~1fjl C.t!:l~7'J W~t!: ~ ~ ffi~1fjl) -'=3 t~Y5z:1fjltTE 8{] t~ffiEI!at i'SJ PJ ffl m W~ 
~~~~~;~~*OO£o;!t~~~;~~~*'~~~m•~~~~~~~~~~B~ 

~ti~~oo~m,=~~~F~~&~ffl~~o~~ffl~~~~§~•tt~M~~~~ 

H2S048{]li;f¥ ~, 7'.1 7 t~r8JWI ~H2S048{] §y5($, 11:1_1 ~~1f£8{]~1'FtTE£5Ei~, ~~~*~ mw~ 
1fjl-'=Jt~Y5z:1fjl8{]t~ffiEI!at i'SJ 1~ * o t~J]Ot-fu, ~§y5(H2S04li;f¥ ~, 7'.1 71tWI ~ W~ §y5($r8J~so%, 
;ttmW~8{]~1'FtTE£55a~-~x~~1f£~0. 8L h -lm-2 o~i~~1'Ft~~r, ti3*$7J\.WI ~H2S04-'=] 
F- ,cl-~~-!EQJAmW~1fjl ~~M~ffiHt1f51:14ztmu~t~Y5z:1fjl ~, i~14ztmutt1¥~~~/Gtu S)j ~8{] ~ ~ 
~J&tlt!: (ep ,\ti,8{]S042--'=JF- ,cl- ~~~~ffit14¥$tu8{]JL$!Lf-if§~) o 1YU~D~~~UCN100450942C 
~, §y5(1~t08{]WI ~H2S04 (~j:W~, fAmW~1fjl ~ ~~* 8{]$])\.) 15~ JJR1fjl ~ 80% ~_t8{]H2S04, 
so% tc:tl8{]F-Jfo6o% tc:tl8{]cl-~~ 0 

[0024] ~*J3tS)j ~,WI ~H2S048{] §y5($/f~:1g £J1;f¥:}J:$8{]1~11f o~J1~;J\W~t!:~fij~1fjl 

-'=3 JK 8{] t~ffiEI!at i'SJ , ep ~lit~ r8J 1t1f51:1~i'JTM;f¥ ~ ~1'FtTE£ 5Ei~, PJ ~ ~ ~ t~ r8J i~M;f¥ ~ ,\ti, 8{] 
S042--'=JF-, Cl-8{] )J\. ~ :}J:$ o ~J1~:ij.W~tt~fij~1fjl8{]tTE£5Ei~t~fi1U~1. 6-20. OL h -1m -2m !I pg, 
w~t!:~ffi~1fjl ~ 8{]-1fr~ ~~~~ c~oF- ,cl-~) 8{] ~~*:}J:$PJ ~~ r8J~ ,e,so42-8{] ~~*:}J:$, 
;!t~Cl-8{] ~~*$:l:)JjgS042 -8{] 2. 5-2. 8{tr ,F-8{] ~~*$:l:)JjgS042 -8{] 1. 4-1. 6{tr o ~at, ;!tJ&tlt!: 
[lM~tTE£5Ei~8{] ~~1\ ffi ~1$JT~!J\, ~-'=J~~UCN100450942C~ t~1~8{] ~51:1A5~Plif, ~i'LHf£8{]~ 
1'FtTE£5Ei~r C1YU~DO. 4-0. 8L h -lm-2) , 1i1'tWI~H2S048{]~~*$ (!l)G;f~jg§y5($) PJ~~~t~ 
r8J, 1e ;tt-Hr~~J&tlt!:J211f£~*~S)j ~ 8{]~5l:t~o 
[0025] 2. ~if1f££)C~~1t~ffi~1fjl1-t~8{]WI ~ W~~~ tqJfi1UH2S048{]1'Jli~ o 
[oo26J 83 ~*J3tS)j ~ 1tffl1t1f51:1~i'JT 1¥L 7G~1'F8{] J~,g4l fA§Y5z:WI ~ W~8{]~~ fi1U ~ *ffi:ffi~J]J: tB*, 
;!t ±~ § 8{] ~~J&tlt!:~~*Cl- ,F-~~~~ o 12Sl.t!:l!!J2~t~t±:\ 8{] I Z:~PJ~Jtl:-:tiJr'J:Jtl:, t~ 

r8J)J\.~J1;f¥~~~*cl- ,F- ~~~~8{]J&tltL~d>~W~1~t?JJ~8{]1'Jli~o B=r~~;fR~IJ'fFor 
j:8{]W~t!:~~fij~1fjl ~WI ~H2S041:&~1~ r8J (;!t$l!.:'t! {!ljg 160g/L) , ®;!t ~ 15~8{]#CJ(~ ~1;&~ 
1~1!£ (F-1;&~jg50-300mg/L, Cl-1;&~7'J100-1000mg/L) , ~1-tS042 - ~~1;&~PJ :it:~~ ~~1;& 

~8{] ~ 1000{tr o 1i1'tif§xt~S042 -, 1t1f51:1~i'JTxtF-;fOCl-~~S)j ~8{]J&tl~J1t!:, {B S042 -t?JJ~ 8{] 
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tff\~ {!]1'!.b~ ± ~ JfP::k £ 8{] o Nd& tl t!: ~ ~* JCJ( 8{] m &*1i , WI~ H2 S048{] ~ ~ffiH!ztmtr ~J'G ~~9: 
~~51..8{] C!JW~ @!y5(J'G~if§BZJ , @.i~*Bz:1qJf!1U o~lj\ ~fij~~fjl ~ 8{]WI ~H2S041:&&~tqJfi1UH2S04~ 
~ffiH!z$tu8{]~}J-¥~:L -oWI~W~15 £~;J\Fo ,H2S048{]~~ffiH!z$tu::k::kr~~ ,{BF-;fPCl-8{]1'tz$tu 
!p~~rru:IG:Ao 12Sl.tl:l ,J!NJ1~;J\~fij~~fjl ~ 8{]WI~ W~1:&&ififl1~/G~ ~-=f8{]~~l1'tz$tu, ~~~ PJ Jt:tU 
:t~:iJoJCJC ~~*J&tltt:8{] § 8{] 0 

[0027] I2Sl .t!=l* 'JY:. S)j t~ tB 7 ~P 1!]3 ?JTJF 8{] ~* Jtt1Ef¥ o /G ~ -T JJ\W~t!: ff ~ ffi~~fjl ~ :itt1i#CJC ~ 
~~~~,~~J&~M~ttff~M~:Tf~~-¥o~*A~~~mB:L~~~~~tt~M~ 

~~&;~~~-~~~~~~m~~~n~~~~~~-~~&~,~~fu~~~& 
79o. 5-loog/L ~,W8{], w~8{]:H 11om PJ~ ~ w~·riff~ffi~~fjl8{]%rt:1JoA, ~ol!l4?JT?F, ;tt~w~·ri 
ff~ffi~~fjl1JpA£79o. 5-60% ol:JI!l2~ 8{]tTEf¥if§ttt1, l!l37fP4~#CJ(~~8{]~~*$~*1~U~ 
/G~, 1B~W~~!Z8{]1ff\~$::k::k~~1f£ CPJ1f£~JJR*8{]5%) , ~:}JJ~r8J 7 i~Mf¥8{]7J\.~:}J:$o 
[0028] ~~~~ti~ff I~~ , JJ\W~·ri ~ ffi~~fjl I!1U ~1~ tU ~ ·ri ~ ffi~~fjl1l:1l: ill~~)J\. $ :ti7 /t~~J'G 
~8{] o~~~~I~j:['L ~ 1l:1_17J\.79~~51EW~1xt±:l (WI ~H2S041:&J3t::k-T120g/L, ~lffi.J3tr8J-T90°C) , 
~~ w~1xtB cwi ~H2so41:&&793o- sog/L, ~lffi.& r8J r9o oc) , ~~w~·ri1xtB cwi ~H2so41:&&79log/ 
L, ~lffi.&~~ 796o oc) JFo ~ ·ri1xtB (pH 4. 4-5. 5, 6o oc) JL~iVJJ~ 0 12Sl.tlt, ff~ffi~~fjl ~WI ~~w~8{] 
~&~~~!Jffm~~&S~&~~ffi~~~*~'*'JY:.S)jPJ~J&~A~~~-&~ff~ 
ffi~~fjl, !l)G ~:ij. _LJ£1x tB ~fjl*1T~fB~, ~,W -*::12 iW J!NJ1jr $1JPW~ ep PJt~ fi1U ~~WI~ W~&*1i 
JCJC~m:t8{]J&tl·ri~~* 0 

[0029] ~* 7~~~ti~ff~jr ,Mn,cu,co8{]i~:I:*Mf¥ill1r£JtJ~W~~fij~~fjl1-t*, ~atmt¥~~ 

~*-1fr~-=f~m:!~DF- ,Cl- ,Br-, I- ,N03- ,N02 -~8{]$*o*'JY:.S)jt~t±:\ 8{]~~*7J~t~~li1't*~~ 
-Ti~fflif¥, {B xt _LJ£1-t*{l]1't~J'G~~ffl8{] o ~DI!J5J1JT?F, *Bz:-ffl~-=fX- ~)91 (~OF-, Cl-, 
Br-, I- ,N03- ,N02 -~) ~'5~8{]~W~1-t* ~fij~~fjl ('E1ti5Zn2+ ,Mn2+ ,Cu2+, Co2+~1-t*) , ~D~rm~PJ 
~ ~ JJo & ;. w~·ritm m:t CPT~~~~ i¥ H2so4, ~ m~ For j;_ 8{] w~·ri ~ m~~fjl!l)G ;tt 't 13-~wi ~ w~ 8{] tm 
m:!~) iftfllt;!tWI~ W~&, 1'tFoJ!NA1t1fJ~~~JTBJJlW~~ o ~ atJK~~tTE1frt:*A@!Y5z:~, ~.tit 
lif¥ ~ x-~ )91 JfP S04 2-~H+ -!EQ*A@! y5(~ , ~ 7f ~ fij~~fjl1-t * , ~J~X-~ )91 8{] ~ ~* o 
[0030] yjjr, 83 -T~.t!:llif¥ ~ *'JY:.S)j PJ ~ ~IZ f!10S042-8{] 1'tz$tu, 12Sl.t!:ll!l5 ~ 1~t08{]X-~'5~8{]f~ 
H2S041:&&t11f£ ,J!NJ1~;J;Jl~5Li1I.Mf¥ (~D~~~~JT, &~~~,~~~If~, ~ffit~'f~~) PJ~xt;!t*1T~ 
:}J: ~ :EI , 1~ tU ~e i¥ ~3UK ~ :i,: ffl ~it 1fJ ~~ ~JT I~ , ~D 1!]6 ?JT ?F o ~:ij. ~5U~11.%tl'. ~~~~in~ ~fjl ~~ 1t 
Mf¥8{] :6Jt~~-T~&1t1fJ~~~JTMf¥ ~ 8{]7Kf£, ~at:A::k~;J\J1l~fjlt=IF7JJ:8{]1-tfR o~,W-*, ::12 
~~Fo~~@!ffl~~::1C~~~BJ1~,;tt~*~PJ::k::kr~o 

[oo31] *'JY:. S)j 8{] ~ :6Jl~a ~~ -T = 

[oo32J Cl) JY:.!fk 7 1t1fJ1~~JTJJJT8{] 1r£ffl7Jrt:, ep JJ\@IY5z:wi ~ w~tUJ&tl·ri~~* ~-:r~~ 0 ~:L 

~8{]tz:--*1f~~ (~DCN100450942C) , 1t1fJ~~fJT fflr@!Y5z:W~·riff~fij~~fjl ~ 8{]WI ~ W~, ~:fiFo 
8{] w~·ri ff ~ m~~fjl mfF' 79 J1l~fjl*1i JJo~~~JC ff ~:E~, ~:E~ m1 'Jjt1 *, ~*t1 r8J 0 w * JY:. S)j ~ ~:E~ 
Fo 8{] w~ ·riff~ m~~fjl ep 79 ~~ 1t For rfb , *r JE ~ w~ ep PJ@! tU ~ m~~fjl± 1m lf , ~:E~ tTEf¥£79 r~ ~e 
JfP{}t{to 
[0033] (2) ~ff~fij~~fjlf-t* ~, if§xt-T±~f5Ji ~-=fS042-;fPHS04-ffi §, Cl-;fPF- ~-=f~li~ffit 
JJ\JJlW~~fr;f$ ~@!y5z:~8{]1rm~ S)j ~£r8J, f¥~S)j ~8{]J&tl·rio ill8Jt~W.cr-JfoF-~m:t~.t!:lM 
f¥ ~ £ 1rm~ -T~@! Y5z:~ ~ -r~, JJ\@! Y5z:W~ ~ ~~*cr-JFoF-~ m:t 8{] :}J:$t1~ ~8{]ttf¥ c~o 
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CN100450942C) ~ r8J1~$ o i=E:L$8{]1?~0 ~ JLf-~)t~~JM~tU~;frf!J&tlt!:, ;!t)}R I2Sl ±~i=E-T 

H2S04@! y5($J1 r8J o 1=E1t'llfJ~~i'JTJ1;f¥ ~ S042--'=3Cl-~~$~J1AEM8{], {B Cl-83 r7Ki'!"¥1£;j\, 
w ~:Will if§ xtt1 d> , ~M~l~ if§ xt ~ ~ , 1rm rPJ -T1Jt7t ~M o 1B [lM :W~~ tJTat i'SJ M * , h: :tl P93 1~~ 
cr-8{]1;&J3t~illJ!~;J\, cr-8{] 14ztmuillJ!~tt; 1B .tltatso42-8{]1;&~1:&1'tt1:A, 14ztmuJ!-¥~1t/G 

:A, 12Sl.tltso42-8{]~liillillJ!1ElLt ,~~~ 7 ;ttcr-J&tl~MtL 12Sl.tlt, ~~J~r8J 8{]w1~H2so4@JY5z: 
-¥, £,1't~tff!~cr-~ 8{] J&tlt!: o 14z~JHt'llfJ~~tJT @1 Y5z:w1 ~ w~ 8{] Jt!Hl~'fliiD~~ *~ 7 ;ttcr-JfoF-~ -=r 
8{]J&tl~MtL 

[oo34J (3) 83 -T .t!:ltt;f¥ ~ :tt'lfJ~~tJT8{] ±~ m~~J&tlt!:~~*~C«~m:t, xtw1 ~ w~8{] @Jy5z: 
-¥/G1$~-* C@JY5z:-¥:A::k1f£-T~;J;_mso-9o% 7](-f) , 12Sl.t!:l;!t1*1ttTE£51E&illJ21J21r8J-T14z~JE8{] 
1t'llfJ~~i'JT1*1f (~5{tr, ~;J;Jl1t'llfJ~~fJT1*11:8{]tTE£51EJ3t~~Jgo. 5-1. OL h-1m-2) o~,W-*~~1t 
li;flf ~ $~8{] ~-=f~ffitTIIT;fR::k::k~;J\, i& ~~!f!l !E'&fr19:Ai'LZ::k~~1f£ o ~at, 1t'llfJ~~i'JT1*11'~ 
§ /3tli;flf,::1CiW~~~~jr$~~;$tuA, *~JE5E1i)J)G*ill~J~ 7 ~~J\1to 
[oo35J (4) *J3tS)j 1x 1x 1:&*~ ~-=f-8{] § /3t1t'llfJ:itt1i7J\. ~, /G1~ R.1t"¥= &SM;flf, *~JEPJJ!~~ 
' - /,- :f§J ,_,__, nT 2±. 
JE1T, 'l;c.,JE Pj $ o 

[oo36J C5) *J3tS)j1~ R.8{]~~1ttt1¥ ~, ~~1t*~JEtmtrA 1x 1xjg1Jc :JGtmtrA 1f1PJtJijr~m:t, tB 
D jgjCJ(~J91M'~8{];f~H2S041~Hfjl ,if§ 3-T~tff\~Y £H2S04jg1~1frJ&tlt!:~~* 7JCJ(~J91 o 
83-TH2S04jg~ 'ft1i~iiUJ'Lrfb, i=E.t!:l~)J)G*~*_t PJ~/@,~ o yjjr, 83-T'ft~fij~~fjlirnlf~ xt#C 
-~~m:!~-*~f:~Ff4t (;!t~r8J ft iCf1;&]3t~~jgl0 2ppm£~) , *~JE t±:l D ~1~t08{];f~H2S04{1]~ 
ttt1~~i¥8{], J'G~ PJ~ 1*1~~~JJ(ffl-TS02i}Jj]~J5Uk~)t (;fr.t!:lli;flf ~ 7](~~7g15~'5~tmt1$ 8{] 
;f~1lflt:W~, iT~ pg illf~jg~'5 W~, ;!t~~~t=II:7J)OfjlH2S04R.#CJ(~ J911;&]3t:l:)J r8J -T .t!:l~8{];f~H2S04t=IF 
J]!JJ 1=E r IX I*J $ ~ J~ WHt 1'£: ffl , /G ~ ~rrrr J~ ~I Z: tTEflf , /G ~ r I± tJi jr 8{] JJ1jj( t=ll: J]J( , ::1C lf {~ff 
no 
[0037] C 6) * /3t S)j- {Jc t!:ffi~iR 7 'ft ~ fij~~fjl ~ ~ ~* JCJ( ~ m:! JfP JJ1:1fjl~JI 8{] P93 ~ J~ 1¥ xi~ , 
jg~~m$~~~~~'8f~~lf~ffl~t±:\7~~~$o 

~111!1 1-Jt. a~ 

[oo3sJ l!ll 7g ~u mtt 'llfJ~~tJT vz:* ~ ~* 'ft ~ ffi~~fjl ~ JC« ~ m:t 8{] 14¥ ~JE tt--*1E4l ~ l!l 0 

[oo39J I!J2jg*J3tS)j t~t±:l 8{] fAW~t!:'ft~ffi~~fjl ~J&tlt!:~~*ICJC~m:! 8{] I Z:tTEflfl!l, ;tt ~, 
lOljg[)Ji ~-=f~~~ffit (AEM) , 102jg;ff'lfJ~~fff~o 
[0040] 1!]3jgJ!NJ1*r :iJPH2S04, fA~ t!:'ft~fij~1fjl ~J&tlt!:~~*ICJ(~J918{] I Z:tTEflfl!l o 
[0041] I!J4jgJ!Nli*r :iJPW~t!:~fij~~fjl, fA ~t!:'ft~fij~~fjl ~J&tlt!:~~*ICJ(~ )918{] I Z:tTEflf 
l!lo 
[0042] 1!]5 jg fA 1lflt W~1-t * ~ fij~~fjl{-t * ( 'E1JI5Zn, Mn, Cu, Co~) ~ J& tl t!: ~ ~* -{fr [)JJ ~ -=f ~ 
m:tx- ( 'E1JJ5F-, Cl- ,Br-, I- ,N03- ,N02 -~) 8{]f~ ~I Z:tTE;f!fl!] o 
[0043] 1!]6jg~)J)G 7 ~5H1I.~JI8{]J&tlt!:~~*-1fr[)JJ ~-=f~m:tx-8{]f~~IZ:tTEflfl!l o 

~ f7.l-qk~lliiJ~ 

[ 0044 J r TID ~a iHft I!JJfP ~ JJTh: {JU xt * /3t S)j :itt- :ti7 1£ S)j o 
ooM~ a-*[)JJ~-=t-~~m1W~*~~mrm~~~~•tt~m~,~R.~jg~~•~~ 

8 
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~~~*o~~m~~~m~~m~~~*~~~~~~,~~~~~~m~~~~~~ 
8{]~~ oX.~:lg ~ i'SJ~ffit8{] [)jJ ~-=fJ&tlt!:, S042-,HS04- R_Cl-, F-~[)jj ~-=f PJ ~ § ~~J1, 1B~D 

Zn2+ ,Mg2+ ,Mn2+, Na + R.K+~ ~B ~-=f::1C1t~J1 o 1~1fjl ~ 1¥-ft8{]H+!::~t1~~~3K, ;lt7Ki'!"¥1£1LVJ\, 3f 
PJ~-tE*ffi~~~~tt~•n~~~~~,~wa[)jj~-=f~~m~~~~~~~~Mo~ 

~-ft[)jj ~-=f fA~~ ~1t1f51:8{]J1f¥ ~, jg 7 ~1tt~~~P931~~1~1fjl8{] ~ ~t!: ,H+~[l;tftL~li, 1±~ 
1~H~tU t:~t1~~ i¥ 8{] w1 ~ w~ 0 ~iE~1t1f51:1~tJT Jit*@! y5z:w1 ~ w~ 8{]ttf¥ 0 ~at, ~ ~so42 -JfDHso4-

8{]*7fD"¥1£~r8J~Cl- ,F-~tZf~~JJ ~-=f, ~.t!:liW~-ftlYH~at~tU8{]14ztftu~li :iJf~*-®, ~.t!:l 

m)J)G[)jj ~-=f~ffit-ft.tl:llif¥~ 8{]Cl- ,F- ~-=fJ&tl'fi, ~~~Cl- ,F-~[)jj ~-=f~J1[)jj ~-=f~~~ffit8{] 

1rm~ ~S)j ~r8J~~fij~1fjl ~ 8{]~1-t[)jj ~-=fS042 -;fDHS04- o~ ffi § :L-ft.tl:lJ1f_!f~Cl- ,F-~[)jj ~-=f 

~ ~~1rm ~~a@! Y5z: 8{] w1 ~ w~ ~ -r ~, w aw~·ri ~ffi~1fjl ~ *ffi:J&1l·ri ~ ~* 0 ~*-*,fA@! Y5z: 
w~- {~~ ~ ~* jCJ( ~ ~ 8Jt £1Jo r8J 1-J:. 0 * 'jj:_ S)j ~ ~~~ 1J\1t 1f51:1~ i'JT ~~ 1-J:.~ffitTIIT fR Jg 1 . Om2 ' tTE i!1! * ~ 
~~jgl. 5m, 7'G~i'~1fJI~~;J;Jli'~1t1f51:1~i'ff~o 
[oo46J ~JJTh:1YU 1: ~~!±.J'L;J;Jlt~jg247JWte;~~ff8{] ~:'t!~ ffiZ:tTEf¥7gfyU, ;ltff~ffi~1fjl± 
1m lf rm ~ 8{] 8{] 1m lf;. ~~ 7g so o o Wte; 1 :X ; 7g 7 ~~ =r~• ~ ~ ~e !E , rm ~ t=~~: 7JJ:. 8{] w~ ·ri ~in~ 1fjl 7g 2 o o 
Wte;; :X 0 m8Jt~ i£Jg 7 ~J~JC -f~r, ~±r:fr~~:X rm ~~ ~* 8{] •~ ~ 8{] .e,;. ~~ 7g 2ooWte; w~·ri 
~ ffi~1fjl ~ ?JT15 ~ 8{] ~$1( ~ ~ o ~D ~Cl-~ ~* $1!£ ~ 100% , PJ ~ ~li:l:~ :iJD %' g4l~~ 1t~:EI£ 

8{]7n:t*:it:tU ~ ,W8{]cl- ~~*1-Y:.~ o J~ii I z: ~ ~:'t! 8{]W~·ri~ffi~1fjl£Ji)J)G:Jgzn 2+5sg/L, so42-
365g/L, H+ ~H2S04 it 160g/L, Cl- 540mg/L, F-120mg/L o 1t1fJ1~fJT~~~iJ\1'£ffl W *:X~i~ffitvt*~ 
~~ 0-P] 8{]TWDDA[)jj ~-=f~~~ffito!\X50L i~W~·ri~ffi~1fjl, ~:ij.;JlW~!J~~* (!l)G § **) ~&~tTE1J 
A~A1t1f51:1~i'JT~, t~fi1U~ffi~1fjl!J*8{]¥;TE£l::~jgl: 1, 1*1'FtTE£5!E~jg5. OL h -lm-2, ~~JE:it: 
tU~e~5E1i:LFo'iY:.J~w~·riff~ffi~~ci- ~~**:it:tU 7 s1. s% ,F-~~**:it:tU3o. o%, so42-tJli 
~$jg20 .1%, ffiZn 2+8{]1'Jli~{)(jgO. 7 4% oft.tl:llif¥ ~ 1t1f51:1~fJT~~*Cl-8{]J&;fl·rijgS042 -8{] 

2. 561tr, ~~*F-8{]J&;fl·rijgS042 -8{] 1. 491tr o 
[oo4 7] ~ JJTh: 1YU 2 -1 o : r'!l. ~ 1t 1f51: 1~ i'JT 8{] 1* 1'F tTE;. 51E ~ , ;tt 't ~~51: !J ~ JJTh: 1YU 1-i51: o 3 ~ ~JE :it: 
tU =r~ £~~e !E5E 1i :LFo , ;tt 7J\. ~ ·ri ~~~o-r *?JT7J\ = 

9 
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1fitil:5.1lUJt cr*~i; F*~i; so42·t~~ z Z+tCJ n JJ-l 

(L h-1 m-2
) $ ' $ ' * ** ~JJlli1~1 

2 
1.6 69.4% 42.1% 29.2% 1.74% 

~ME19tl 
2.4 64.4% 37.3% 25.7% 1.22% 

3 

'#;ME 19tl 
4 

4.0 55.1% 32.2% 21.5% 0.81% 

[0048] 

~Jjiff{7tl 
5.6 48.1% 27.4% 18.7% 0.67% 

5 

~nlli WIJ 7.2 43.0% 24.5% 16.4% 0.58% 
6 

~ME{7tl 
7 

8.8 38.7% 21.8% 14.7% 0.55% 

~jjiff{Jtl 
10.4 35.4% 19.9% 13.2% 0.52% 

8 

~JJlli1~1 
12.0 32.5% 18.8% 12.2% 0.47% 

9 

~ME 17tl 
10 

20.0 28.1% 14.2% 9.8% 0.32% 

[oo49J 1=t1. 6-20. oL h -lm-
21*1'FtTE£51E&m!E 1*1, 1t1fJ1~i'JT:!:)JPJ ~~:})<:~~ff;W3Hiff~ffi~ 

1fjl ~ 8{]#CJ(~J91, ~ at{~iiEi'LZ1f£8{]ff1ff\~$o 1=E.t!:U1f¥ ~ ~~#;cl- 8{]J&tl·ri:l:)JjgS042
- 8{] 2. 5-

2. 8{i'L ~~#;F-8{]J&;fl·ri:l:)JjgS042 -8{] 1. 4-1. 6{it o 
[oo5oJ ~JJW: 1YU 11 -12: r'5<:~1t1fJ1~i'JT1*1'FMf¥ ~ JK!] ~ ffi~1fjl8{]tTE£ tt , 1B ~1tt~ W3Hi ~ ffi~1fjl 
8{]tTE£51EBt7'.75. OL h -lm-

2
, !J~JJTh:1YU 1-i_L ;!t't~1tf:ill!J~JJTh:1YU 1-iJlo 3 *~JE:it:tH~~~~e 

!E5E 1i :LFo , ;tt)J\. ~ ·ri ~~~o-r *?JTJF = 

;}(~$. 
cr*~i; F-*~2; so42-:flll£k: Zn2+:fm 

~lf~1Hfr111Z¥JTE 
~ ~ ~ ** iiH: 
~~ 

[0051] ~jjiff{7tl 

11 
0.6:1 42.1% 23.8% 16.7% 0.68% 

'#;MEWtl 
1.6:1 55.0% 32.2% 22.0% 0.79% 

12 

[oo52J 3Jtl:A:tt1fJ1~tJT8{]7K!J ~ffi~1fjltTE£ttao. 6-1. 6m!E 1*1 ~1tat, 1t1fJ1~i'JT:!:)JPJ~ 
~ :})<: ~ ~#; W3Hi ff ~ ffi~1fjl ~ 8{] JCJ( ~ m:! , ~at 1~ iiE 1!£ 8{] ff tff\~ $ o 
[0053] ~JJTh:1YU 13-14: r'5<:~W3Hi~ffi~1fjl ~ 8{]1JJ~~JCJ( 15;., ;!t1ffi~ffi,U1J\~1ttl:J~JJW:1YU 1-iJl o 
3*~:it:~~~~!E5E~:LFo,;tt*~tt~~r*m?F= 
[0054] 

1JJ#I f]]#f F-
cr* F-* 5042-im z. 2+1"' 

cn:&ll ;1;&,/l n JI! 

~2;~ ~h-* Ik:$ Ik:$ 
(mg/L) (mg/l) 

:>}{'{->. 

~,aw:wu 
10000 

1000 

13 
51.8% 31.2% 20.2% 0.75% 

~nmf7tl 50 
30.0% 20.3% 0.74% 

14 
200 50.9% 

10 
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[0055] El3 .tl:lPJ Jt!., 3Cl-1:&Bt-ft200 -10000mg/L, F-1;&&1±50 -1000mg/Lffi[E pg at, *~JE8{]JC 
-~~*:}J:$R.J&tltE~*~1tt~:JG~o 
[0056] ~JJW: 1YU 15-20: r'J:~1t1fJ1~i'JT ?JT1'£J=§ 8{] [)JJ ~ -=f ~l:'t! -5, ;tt B~ffi,U1J\~1tf:!J ~JJW: 1YU 1 if§ 
~ o 3*~JEJt:tU1~~~~e!E5E1i:LFo, ;!t)J\.~t!:~~~Dr*?JT?F: 
[0057] 

cr-~~~ F-~~& 5042-t~:k: z 2+1"' 
1tftlH~~% 

n JI! 

;f $ ~fR :k:$ - ' 

~nlli 1¥~1 
*~'IE DF-120 52.0% 32.0% 27.2% 1.60% 

15 
\.~ -

~J]iff{Jtl 
16 

Selemion DSV 55.0% 33.1% 20.5% 0.70% 

~!Jllifitl Selemion 
40.1% 23.0% 15.8% 0.42% 

17 AMV 

~nlli 1Yu 
18 

Selemion ASV 38.2% 21.8% 9.5% 0.35% 

~J]iff{Jtl Neosepta 
57.0% 33.1% 21.5% 0.68% 

19 AFX 

~!Jllifitl 
Fumasep FAD 60.5% 34.5% 26.4% 1.85% 

20 

[oo5sJ ltl~PJ~1~8{] [)JJ ~-=f~~~ffitiff)J![PJ ffl-TJ&1lt!:~~*W3Hiff~ffi~1fjl ~ 8{]JCJC~m:!, 

1B;!t)J\.~·ri~~m~~~:ffo)k_tJ£~a~~Vg ~~ -1fr[)JJ ~-=t-J&1l·ri8{]Selemion ASV~ffitxt#C 
« ~ m:t 8{] J& 1l ·ri ~ ~* :}J: $t1 r8J 0 

[0059] ~JJTh:1YU21: ~~JJW:1YU 1 ~ ~ ff r~ ·ri~ffi~1fjljg{yU, ;tt ~ ·riff~ffi~1fjl£il~jgzn 2+158g/ 

L, S042-365g/L, Cl-540mg/L,F-120mg/L, pHjg5. 5 (WJ~H+;;;&&Jgo) o1t1fJtl~i'JT~ffi,U1J\1c£ffl ill* 
7;.~i~ltz:*~~~ 0 Pj 8{]TWDDA[)Ji ~-=f~~~jt, f~tfJI!l3 ~ 8{]~~1tlif¥ o !\X50L i~W~·ri~fij~;;fjl, 
rPJ ;!t ~ 1JoA98% 8{]1;&1lflt:W~, 1;&&jg5. Og/L ~~ififll1W~&Fo 8{] ~fij~;;fjl!]~~Jj( (!l)G § *7K) ~ & 
rPJ;i;TE7Jrt:JiNA1t1fJtl~i'JT~, t~fi1U~ffi~1fjl!Jl_)(Ef];!;TE£ttjg1: 1, 1*1'FtTE£5!E&jg5. OL h -lm-2, 
*~JEJt:tU~e~5E1i:LFo~J~W~·riff~ffl~~cl-~~*$Jt:tU7 49.0% ,F-~~*$Jt:tU3o .4%, 
S042 -tJJi~$jgO. 80%, 7ffiZn2+8{] tJli~jgO. 84% o -ft.tl:llif¥ ~ 1t1fJ1~fJT~~*Cl-8{]J&;fl·rijg 
S042-8{]611tr, ~~*F- 8{]J&;fl·rijgS042-8{] 381tr o 
[0060] ~JJW: 1YU22- 25: r'J:~:iJoA ~ ·ri~fij~;;fjl ~H2S048{]1;&&, ;tt B~ffi,U1J\~1tf::l:)J!J ~JJW: 1YU 21 if§ 
~ , * ~JE Jt:tU ~e !E5E 1i :LFo , ;tt 7J\. ~ ·ri ~~~o-r l!l ?JTJF = 

[0061] 

}J~lA H2S04 cr~~:& F-~~! so 2-j:Cl 1ft 
4 J!t ... z 2+1'" n J/1 

1:&& ~- ~ .... · 'f -'fR ¥ 'A:-'$5. 
~)Jiff{Jij 

0.5 g/L 31.0% 22.2% 0,25% 0.40% 
22 

~nlli#iJ 
23 

2.0 g/L 46.0% 30.1% 0.67% 0.51% 

~nirffitl 
20 g/L 50.1% 33.0% 5.85% 0.82% 

24 

~.tfili19tl 
100 g/L 52.2% 31.8% 18.5% 0.76% 

25 

11 
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[0062] El3 .tl:lPJ Jt!., 3~1Jp8{]H2S041;&&-fto. 5 -100g/Lffi[E I*J ~{tat, ~fij~1fjl ~ 8{]JCJ(~)Ji 

:l:)J~~*Bz:~:}J:~~* ,J&1lt!:1~r8J (PJ:it:120{if) 0 

[0063] ~JJTh:1?JU26- 29: J!NJ11JPAW3Hi~ffi~1fjl8{]7J1tiftfll1~ t!:~fij~;;fjl ~H2S048{]1;&&, ?JT fflW~ 
·riff~ in~ 1fjl !J ~ JJTh: 1?Ju 1 if§ ~ , ;tt 't ~ffi,f~<J\ ~ 1tt :!:)] !J ~ JJTh: 1?Ju 21 if§ ~ , * ~JE :it: tHe !E 5E 1i :L Fo , ;tt 
7J\. ~ ·ri ~~ ~P -r l!l ?JTJF = 

[0064] 

to A ~&·ttt ~ cr*~~ F-*~~ so/-tJn~ z 2+r· n 1I! 

~~~TfZ bt ffftl ~ ~ ' ~ tK~ 
~JJlli {Jij 
26 

0.5% 28.0% 20.9% 0.35% 0.46% 

~JJlli1J!J 
27 

2.0% 47.0% 29.1% 0.57% 0.59% 

~tfffiflftl 
28 

10% 49.1% 30.5% 4.85% 0.82% 

~JJffi{JiJ 
60% 51.2% 31.8% 17.5% 0.86% 

29 

[oo65J rn .tit PJ Yt!. , ~u m w~ ·ri ~ m~ ;;fjl iftfll1 w1 ~ w~ & at , ~ m~ ;;fjl ~ 8{] JC • ~ mi :t?J ~~ *Bz: ~ :}J: ~ 
~*, J&1l·ri1~ r8J 0 

[oo66J ~JJTh:1?JU30- 33: ~ ~~~JJTh:1?JU21, ~:ij-~ffi~1fjl ~ 8{]Zn2+~~;tt1m~~ ~-=f, WCI!1Ut~1fJ~ffi~ 

1fjl3=f rPJ ;!t ~ 1JPA5. Og/L8{]1Ji1 ~ H2S04, :i,:J[~J]Th; 1?JU 21 , 1~1t1fJ1~tJT:it:tU1~~~~e!E5E 1i:LFo, ;!t 
7J\. ~ ·ri ~~ ~P -r *?JTJF = 

[0067] 

cr~l~ F-=J=-~A sottM~ 11£~~ 
'1~~-T-

?-~. if~ 

I¥ ~ ~ rifm!A:~ / ' ' 

~JJffifjiJ Mn2+ 50.1% 28.9% 1.05% 0.46% 
30 

~JJlliffftl Cu2+ 51.2% 29.1% 0.77% 0.59% 
31 

~JJffi{~tl 
32 

Co2+ 49.7% 30.7% 0.85% 0.62% 

~JJffifjiJ 
33 

Na 
+ 48.2% 28.8% 0.95% 2.86% 

[oo6sJ rn .tltPJ Yt!., ~ffi~1fjl1** ~ 8{] ~~ ~B ~-=t-xt#CJC [)jJ ~-=f8{]J&1l·ri~~*~*19:~ ~ 
~rrrr , Mn, cu, Co, NalZ ;tt 't1lflt:W~1-t * ~ ~ ~ fij~;;fjl ~ 8{] JCJ(~ mi :!:)] ~~ *Bz:~ :}J: ~ ~* , J& 1l·ri 1~ r8J o 

[0069] ~JJTh:1?JU34- 37: ~ ~~~JJTh:1?JU21, ~:ij-~fij~;;fjl ~ 8{]F-, Cl-~ mi~~;!t't-{fr[)jj ~-=f, 1:&& 
:l:)Jjg1000mg/L, WCf!1Ut~tfJff~ffl~1fjl3=frP] ;!t ~ 1JPA5. Og/L8{]1Ji1 ~H2S04, :i,:J[~J}Th;1?JU21, 1~1t1fJ 
1~:tJT:it:tU=t~~~~e!E5E1i:LFo, ;tt)J\.~·ri~~~Pr*?!f?F = 

12 
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~~rSJittFf x-t;;~~ 504 2•:ffii:*': Zn2+:ffii 
x· ;'_~ $ ' ~* 

~aili:wrJ B( 55.1% 0.75% 0.55% 
34 

[0070] 
~J]friiJiJ r 
35 

50.9% 0.80% 0.70% 

~nw:wu N03- 57.1% 0.97% 0.69% 
36 

#;:Dili:1371J N02" 
37 

45.7% 0.89% 0.60% 

[oo71J 83 .tit PJ ~, * 'JY:. S)j ~ t~ tB 8{] 1J'It. PJ~ 1-J:. ~ ~* 1lflt:W3Ht * ~ ffi~'lfjl1-t * ~ 8{] -Hr [)jJ ~ -=f 
~ )Ji, {i1JJ§F, Cl-, Br-, I-, N03-, N02-~ o 

[oonJ ~Mri1Yu3s- 41 = ~ ~~~Mri1YU21, ;tttt~J'I~tJT:it:tU~e~1*1'F':LFo, cr- ~~**:it:tU 7 
49.0% ,F-~~*$:it:tU30. 4%, S042 -1Jli~$7go. 80% o.tl:lat1~tU8{]F- ,Cl-M'~8{]f~H2S04~mi 
£il~jg: Cl-27lmg/L,F-40mg/L, S042-2. 90g/L, Zn2+1. 28g/L,H+O. 020mol/Lo *ffl~DI!J6~ J1JT?F 
8{] ~5Li!L * ~JE *~:@.@! ffl1t ~J'I~ i'JT t=ll: t±:l 8{] f~ H2 S04)Jljfjl , ~ @! y5( :i,: ffll_)( '8t 'I~ , ~ 1j\ JJl'lfjl1-tfR o i!t 
1mffi,f~<J\ 7 ~Dr JLfrp~;J;Jl~5Li!L1J'Iii.xti~f~H2S04Jtt1T i¥1t~:EI, ;!t~£~~ffi,UiJ\t!:~~~Dr *?JTJF: 
[0073] 

ft5f,:l:HJ~]I* JK [E~J45t 1&~1ii· ~~~1& _rm. ";Joe: 
BsLMr$ 

~~ $ ZJ& 7JU~i3Ttl 
~J]fri1Jtl 

&¥~~ 80% 95% 
2.0% 

38 
4.9 

~J)f!i{jtl 
~,'~fJT 

39 
~'b 90% 80% 8.2. 

10% 

~tlli131~ 
40 

tf~fli.l.~n ~" J\~, ~m 98% 99% 49 
2.% 

~:aw:iJu 
Hl~t\W 95% 99% 2.0 

5% 

41 

[007 4] ~ ;J;Jl8{] ~5Li!L 1J'Iii. xt1t~J'I~ i'JTlif¥ t=ll: t±:l 8{] 1!£ 1:&&f~ H2 S04:l:)J PJ ~JJJUr1 r8J 8{] tlG 1i $JfO 
r8J 8{] 1:&ml 1if~J:. , PJ ~ 1-J:. JJ\ ;tt ~ @! Y5z: 'I~ 7K , A A~ d> ~ £~t=ll: tB J1l'!fjl8{] 1-t fR o *r J]U :l:-fu , ~ ® ~ £~ 

8{] 1:&mr~ '!fjl mrt PJ ~ 11: 7g ~ ff r so2 iJJ n 'IJ5uk1JG:L m , ~J~J& tl tH* ~CJU~ 1tttf¥ ~ 8{] * 
'1'5 t>~Hm t=~~: 7JJ:. 0 

13 
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