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«UUJwnn'lwt.,wb hWL(lt.,nLfCflnLbblif1/J t.,nf1gf1wd- t.,wUJwf1li t.,nLL(lwt.,/Jlblif1/J 
UJwhliuL(l» bwfuwqd-/J 2f12wt.,w u/J2wt/.wlf1/J t/.f1w wqIJlignLfCflwb 

qbwhwL(luwb hW2t/.liL(lt/.nLfCflnLb 

fT) WUl4.r r W Ul nl' « LJruWUjWU rl-rUWJ!2l.ruq. .gnuLj1wur» UfT)C 

1;w~wq.on'1' «UYnLu!2 &rruw» UfT)C 

1;brYwjwg4.Wo UjnLfC7br' U2~WUlWU!2WJrU UW~Wq.rO. 

- 2r2wyw Ur2W4.Wjrr 4.rw wql1b9nL fC7jWU 
(CLJUq.) hW2LlbUl4.nLfC7jnLU, 

- uw~wq.OWjrU Lj1wuUlwfC7Il.fC7br : 

«LJrUWUjWU rl-rUWj!2LrUq. .gnuLj1wur» UfT) QuybrnLfC7jnLuQ UUj~WUlbUnLU t qpWIl.4.bL 
ulLjwn.n'1wYwu hWUlYnLfC7jnLuubrQ ynrgrwo ub!2buwubrr uwrUlyngubrr hw4.w!2uwUp, 
d-wuwuwyw4.nr lLjwhbuUlW4.nr UWup: fT)whbuUlW4.nr4.WO uwrUlyngubrQ lLjwrpbrwpwr 
pbn.UWUlWrubrn4. Ulb'1wL{1ntu4.bLnL bu rrwur rULwuwywu (WUrWlLjbUlnLfC7jnLU' 
4.br Wu2WYuWU: 

fT)whbuUlQ q.UlUL{nLU t !2. bru.wur uwtuYru «t..,wrurr PLnLr» Wrl1jnLUWpbr wywu 
q.nUlnLU, UlUW2rUWrWrwywu ynuprUWUlr UlWrWO!2nLU' q.njnLfC7jnLu nLubgn'1 bryhwrywur 
2bu!2r wn.w2ru hwrYnLu: LJwpUlyngubrr hruuwyUJu uwuQ (unUl 90%) QUl1nLu4.bLnL t ~nr 
4.r6w YnLU' wn.wug tLbYUlrnLrUlr, ruy uuwgwo 10%-Q' huwrw4.nr t tLbYUlrnl.rUlr wn.yw­
jnLfC7JwUP: tLbYUlrnLr Ul lLjwrnLUwynll. uwrUlyngubrr fC7fC74.wJru LnLOnLJfC7UbrQ UWI-U!2WU 
ynjnLll.nL gwug fC7WL{1bLQ uwtuwUlbu4.nLU t ~bqn!2ujg 'tJbt: 

Pwub94.wo ynLUlwyr~ubrr lLjwhuwu hwuwr uwtuwq.04.WO lLjwhbuUlQ q.UlU4.nLU t 
bryhwrywur 2rUnLfC7Jwu wn.w2ru hwrYnLu: fT)whbuUlr QUl1hwunLr uwybrbuQ ~wqUnLU t 
275.0u2

, nrrg 143.5u2 tLbYUlrnLr Ul ~lLjwrnLUwyn'1 uwrUlyngubrr hwuwr t, ruy 131.5u2
' 

tLbYUlrnLrUl lLjWrnLuwynll.ubrr: SWrwo!2ubrQ ubYQ UjnLUrg ub4nLuwgL{WO bu 
ur2UW lLjUJUln4., nrQ 4whw4.nr4.wO t I1n.UWjrU wugnLun4. U. wlLjwhn4.4.wo t 0l1wL{1n~nLfC7jwu 
hwuwywrq.n4.: . ~ ~ -:.. 

If,/"C 1_ 
fT)whbuUlUbpnLU UWI-UWUlbU4.WO bu I1WrUJYUJ2Wrbr, nrnug ,.zQ}lW ...... UlW~·~Mr-UbrnLU 

uwtuwUlbu4.nLU t Ulb'1wl1rbL uwrUlyngubrQ' hbUlWq.WjnLU pbr1UQlnLt ptmuuw1w'rubr 
pWr(SnLUQ rrW4WuwgubLnL hwuwr: f"}WrWYW2Wrbrr !2WUWYQ tLb rnLr Ul ~lLjWrnLUW4nll. 
lLjwhbuUlnLU 9 hWUl t, rU4 tLb4UlrnLrUl lLjwrnLuwYnll.ubrr hwuw ' 6 hWUl: tLbYUlrnLrUl 

(/rrCV/fh dZ-! ~19{t-2}<7~ 


http:UWI-UWUlbU4.WO
http:hwuwywrq.n4
http:wlLjwhn4.4.wo
http:4whw4.nr4.wO
http:uwtuwq.04.WO
http:Pwub94.wo
http:ynjnLll.nL
http:huwrw4.nr
http:fT)whbuUlW4.nr4.WO
http:lLjwhbuUlW4.nr
http:d-wuwuwyw4.nr
http:qpWIl.4.bL


~LYWrnLtJw~nl1 uwplIl~ngtJbrQ ~Wrnl1 btJ LYwhbulIlW4.nr4.bL tJwu tLb~lIlrnLrlIl LYwrnLtJw~nl1 
LYwhbulIlr lIlWrWO!2nLU, uw~wJtJ hw~wt1w~Q pwgWt14.nLU t: 

IT)whbulIlnLU LYwh4.nl1 uwrlIl~ngtJbrr Wt1w4.bLwqnLJtJ !2wtJw~Q ~w~4.WO t tJrwtJg 
~wl{1ubrrg: lJb~ r).wrw~w2wrr 4.rw' ~W~4.WO uwrlIl~ngtJbrr ~wl{1ubrrg , ~wrnl1 t 
lIlbl1w4.nrLlbL 24-rg urtJ~u 72 uwrlIl~ng: UW4WJtJ Wt1w4.bLwqnLJtJ !2wtJw4r uwr1Il4ngtJbrr 
4nLlIlW4nLU LYwhbulIlnLU ~r tJw~wlIlbu4.nLu: lJwr1Il4ngtJbrr !2wtJw 4r 4nLlIlW4nLUQ 
LYwhbulIlnLU LYwJuwtJw4.nr4.WO t lIlbl1wl{1n~nl1 ub~ pbt1tJWlIlWrr lIlWrnl1nLraJwup: 

tLb41I1 r nlfllIl LYWrnLtJw4nl1 LYwhbulIlr lIlWrWO!2nLU tJw~wlIlbu4.wO t rara4.wJrtJ 
LnLOnLJrar ~bqn!2wguwtJ hwtJqnLJg, nr lIlb l1rg ~bqn!2wg4.wo LnLOnLJraQ nLl1l14.bLnL t !2wI1W!2wJrtJ 
4nJnLI1nL gwtJg : Qbqn!2wgnLuQ rrw4wtJwg4.bLnL t hrutJwJrtJ LnLOnLJ ran 4.' hwugtJbLn4. 
wrlIlwhnu!2r pH-Q 6.5-8.5 (bruwtJ !2Wl1w!2r wbrwgrwJr tJnrubr): 

IT)whbulIl nLU lIlbl1wr).r4.bLnL t 100. OL ow4.W Ln4. pW!2-~Wt1tJ r~ , nr nLU LYWlIlrWUlIl4.bLnL t 
hrutJwJr tJ LnLOnLJraQ: ~rutJw.lrtJ LnLOnL.lrar tJ w4.bLw94.bLnL t tLb41I1rInLrlIlQ: Qbqn!2wguwtJ 
qnroQtJrawgQ 2WrnLtJw44.bLnL t urtJ~u LYwhwtJ24.nl1 pH-r UlIlWgnLUQ: pH-r hU4nl1nLraJnLtJQ 
4wr bLr t rrw4wtJwgtJbL LW4UnLUwJrtJ ral1rar oqtJnLraJwup: 

~W24.r wt1tJbLn4. ~bqn!2wguwtJ btJrawl1w tLb41I1 r nLr lIl r l{1n!2r !2wtJw4tJbrQ, rara4.wJr tJ 
LnLOnLJrar wLYwhn4. r).wlIlwr4uwtJ hwuwr tuWt1tJr~r 4nl1!2r tJ tJw~wlIlbu4.nLU t hbtJwrwtJ, nrr 
4.rw lIlbl1wr).r4.nLU t uwr1Il4ngQ: 

lJwr 1Il 4ngr tugbrQ pwg4.nLU btJ hbrraW4WtJnLraJWup, pwg4.nLU t Wt1W2rtJ 11JnLgQ, 
nrlIlb~.rg 150.0-200.0uL lIlwtJ6r4r L{rw hwqg4.wO 4wra ngr4n4. (n~neTKa) LnLOnLJraQ 
WrlIlW004.nLU t u w4.bLw94.nLU tuWt1tJr~nlu LYWLIlrWUlIl4.WO hrutJwJrtJ LnLOnLJrartJ : UJtJnLhblIlU 
tugr4Q l{1W44.nLU t tugwtJn4. u urwJtJ hblIln pwg4.nLU br4r nrr). tugr4Q: IT)whbulIlWrWtJtJ nLtJr 
br4nL bL!2: 

Qbqn!2wgnLuQ 4wr bLr t rrw4wtJwgtJbL lIlwrpbr lIlbuw4r hrutJwJrtJ LnLOnLJratJb r n4., 
nrntJ!2 4wr nl1 btJ LYWlIlrWUlIl4.bl lIlwrpbr wl1brrg: UJr). tJU1wlIlW4n4. hrutJW4WtJnLU 
oqlIlwqnr04.nLU btJ hblIlUJWl tJJnLrabrQ' 

.~hwtJqwo 4rrQ (CaO), 

.tJWlIlrrnLUr 4WrpntJwlIlQ (Na2C03)' ~wlgrtJwg4.wo unr).wtJ: 
• 4WnLUlIlr4 unr).wtJ (NaOH): 

tlb41I1rnlrlIlr ~bqn!2wguwtJ bl1wtJw4tJbrr hwubuWlIlW4wtJ ptJnLrawqrbrQ 
tJ b 4 WJwg 4.wabtJ Wl1lnLUW 4nLU:r 

:2bqnRwgtm'1 wqll-wuJnqabrr :2bqnRwgmurg :2bqnRwgmur g 
oW~UQ , 4q 1 004q H2S04-r wnw2wgwo ~nuw4. wnw2wgwo 2nr 

tLb4U1r nLr U1 r hwuwr uUU14.wORr RwuW 4QuUU14.WORr Rwuw 4Q
~bqnRwguwu 

l004Q H2S04-r 1004Q H2S04-r 
b'1wuW 4Q CaO NaOHNa2C03 2bqnRwguwu hwuwr , ~bqnRwguwu 

hwuwr, 4q/1004Q 
1 

4q/1OO 4Q 
2 3 4 65 

1. tLb4U1rnLrU1r 
- -19 119.1 42.7 

2bqnRwgmuQ 4rn4. 
2. tLb4U1rnLrU1r ~bqn 


RwgmuQ 4w[gruwg­ - -36.05 119.82 43.42 
4.WO unll-wJn4. ~. 

0: ...
3. t[b4U1rnLrU1r ~bqn 


RwgmuQ 4wmuU1r4 
 - 114.5 27.21 '. 

unll-wln_4. 
- 27.2 

l.Jbr4wJw94.wO ~bqn!2wguwtJ 3 bl1wtJw4tJbrrg QtJ4brnLraJnLuQ 4wrnl1 t QUlIlrbL 
JnLrW!2WU~nLrQ' 4w~4.WO tJJnLrabrr Wrctb!2rg U ~WtJrWU1blIlnLraJWU lIlWrWO!2nLU 
wrlIlwr).r4.nl1ubrrg: br b!2 r).bU1!2 brnLU tL UlIlWg4.nl1 tJUlIl4.WO!2Q 4.1I1wtJqw4.nr ~t, U · 
4bugwl1wJrtJ wl1P lIlbl1wl{1n~nl1 QtJ 4br nLraJwu hblIl hWUWLYWlIlWUtuWtJ LYwJuwuwqrr 
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wnywJmroJWu fl-blljQnuJ wJu ywrnrt t lllbrtWL{lntULibl WrtpWung: nrlljbu UW~Qulllrbl.r 

lllwrpbrwy wnw2wrY4.mu t ~bqnQwgmuQ rrwywuw9ubl CaO-n4., nrQ hwubuWlllWpWr 
tawu t u. WrlllWfl-r4.mU t ~~-mu: QbqnQwgmuu rrwl~wuwg4.mu t 10%-ng yrw2rr 
lmOmJron4., wUQUfl-hWlll ~wnuuwu lljwJuwuubrmu: QbqnQwguwu q.nrOQurowgr 
lllu.nrtmroJmuQ nrn24.mu t pH-r huynrtmroJwuP' UrU~u. ~bqnQ lmOmJror ulllwgmuQ (pH=6.5+ 
8.5): 

~mlllwyr~ubrr lljwhbulllr 2whwq.nrOuwu awuwuw4 2mr U Oq.lllWq.nr04.mu t 
lljwhbulllmu w2tuwlllnrtubrr ~ublm-lllulllbuwywu ywrrQubrr, hWlllwyubrr hrfl-rn­
uWQruwu, rU~lljbu uwu. lllb~unlnq.rWYWu ywrrQubrr' tlbYlllrnlrlllr ~bqnQwguwu 
wqfl-wuJmrobrr lmOmJroubrr lljWlllrWUlllUWU, hwuwr: QrWUwlllwywrwruwu WrtPJmr t 
hwufl-ruwumu «~WJ2rumrtynJmrtr» CPPC bru.wu QWrtwQr «QwrpW~» uwuuw6J mrlri ~ublm­

lllUlllblJwl~wu 2rUJIJwlllwywrwruwu gwugQ: QbqnQwgmuQ YWlllWr4.mu t lllwrbywu 48 
wuq.wu, nrr wrfl-JmuQmu 2rr lllwrbywu ow~uQ yywqur' 2.4u3/111Wrr: Unw2wgwO 
ybrtlllW2r brQ, nrnuQ fl-wu4.mu bu lllulllbuwybugwrtwJru ybrtlllw2rbrr «UwQrmu 
lljwhwu2nrt» Ywrq.ru, uwtuwlllbu4.mu t mrtrtbl bru.wu QWrtwQr ynJmrtm ynlbYlllnr 
QUfl-hwumr' O.535u3/or ywu 77.74u3/111Wrr, Qwuwyn4.: tlbYlllrnlrlllUbrn4. uwrlllyngubrr 
nrn2wyr Qwuwyr ymlllwymurg hbllln tlbYlllrnlrlllQ wUlllr6wuwpwr lllr4.mu t lOOl 
lllWrnrtmroJwuP ~bqnQwguwu pWQ: 10%-ng yrw2rr lljWlllrWUlllUWU u. tlbYlllrnlrlllr 
~bqnQwguwu q.nrOQurowgubrmu urounlnrlll bu wrlllwublll4.mu ooupwywu roro4.r q.nlnr2rubr' 
O.0015111/111Wrr u. ~hwuq.wO yrr L{ln2r O.00042111/111Wrr: Urlllwublllmuubrr lllwrbyw~J 

QwuwYQ ywqumu t O.00192111/111Wrr: 

CUfl-hwurwgubln4. u. 4.brlmObln4. ubrywJwg4.WO uw~wq.OwJru L{lWUlllwrort.fObrQ, ~~ 
puwlljwhlljwumroJwu uwtuwrwrmroJwu hWUWlljWlllWUtuWU ulllnrwpwawumuubrrg 
UlllWg4.WO ywrOrQubrQ, rrwywuwg4.wO hwurwJru Quuwrymuubrr 
wrOwuwq.rmroJmuubrQ, rU~LYbu uwu. L{lnrOwQuumroJwu q.nrOQurowgmu r hWJlll bywo 
fl-rlllnrtmroJmuubrr m wnw2wrymroJmuubrr hruwu 4.rw I.rw2WY4.wO uw~wq.OwJru 
L{lWUlllWrortrobrQ ywrblr t wubl hblllU.Jwl bqrwhwuq.mu'ubr: 

CUlll L{lWUlllWrort.fObrr' Cl.JybrmroJmuQ rr q.nrOmubmroJmuQ uw~wlllbumu t 
rrwywuw9ubl bru.wu QwrtwQr' uw~yru «~WrUrr Plmr» wrfl-Jmuwpbrwywu q.nlllm 
q.nJmroJmu mubgnrt llluw2ruwrwrwywu ynupruwlllr lllWrWOQr bryhwrywtJr 2buQr 
wnw2ru hwrymu, puwyblr lllubrrg 300.0-400.0u hbnw4.nr mroJwu 4.rw: 

Pwubg4.wO yWLYwrb ynLlllwyr~ubrr LYwhbulllW4.nrUWu q.nrOQurowgQ uw~wlllbu4.mu 
t rrwywuw9ubl hblllU.JWl ~Jw~wqq.m2wYwu ur2ngwnmuubrr LYWrlllWfl-rr YWlllWr UWU 
LYwJuwun4.. 

• 	 hWUWLYWlllWU~WU roro4.wywJmu Wrlllwhwq.mulll u. Obnungubr, nbqrub 
bry wr w6 r lllQ yn2ryubr, LYW2111LYWUr~ wyung; 

• 	 ~muwL{lbl ymlllwyr~ubrr ub~wurywywu 4.UWu4.wOQubrrg u. tlbYlllrnlrlllr 
rowL{l4.blm9; 
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http:YWlllWr4.mu
http:Oq.lllWq.nr04.mu
http:nrn24.mu
http:rrwl~wuwg4.mu
http:WrlllWfl-r4.mU
http:wnw2wrY4.mu


.cW24.r wl1ubLn4. uwtuwLllbu4.n~ q.nronLubnLfGJwu (rrbug uU.jwl1n~wywu 

hWLllynLfGJnLu'ubrQ ynrgrwo ubj2buwubrr uwrLllyngubrr hw4.wj2uwU II ctwuwuwyw4.nr 
U.jwhbuLllW4.nrUWU QUfGwgj2nLu) rrwywuwguwu hwuwr uwtuwLllbu4.wO LllWrWOj2Q, ~wL{1brQ 
II q.nronLubnLfGJwu hqnrnfGJnLuQ, 2whwq.nrouwu ctwuwuwy uwtuwLllbU4.wO IJr2ngwI1nLuubrr 
wrl1-JnLUj2nLU LllWrWOj2r W~LllnLll4.WOnLfGJmuQ' 2r2wyw ur2w4.wJnr pnLnr pw~wl1-r~ubrn4., 
yq.LllULlr fGmJLwLllrbLr unruwJr uwhuwuubrmu: l.Jwtuwq.omu Lm04.wo bu yb~Lllw2rbrr 

hbl1wguwu, WllFwhbl1wguwu, ufGUnLnrLllr W~LllnLll4.WOmfGJwu u4.wqbguwu hwrgbrQ: 
l.JwtuwLllbu4.wO bu 2r2wyw ur2w4.wJrr pwrbLW4.UWuU m~~4.wo pw4.wrwr ur2ngwl1muubr : 

l.J2bu uwll, nr hwuwOwJu «tr2wyw Ur2W4.wJrr 4.rw wql1-bgmfGJwu q.UWhWLllUWU II 
L{1nrOWj2uumfGJwu uwuru» 0r bu j2r hnl1-4.wo 20-r 7-rl1- ybLllr' L{1nrOWj2Uuwywu 
bqrwywgmfGJmuQ ynrgumu t nLctQ, bfGb uwtuwLllbu4.n~ q.nronLubnLfGJwu rrwywuwgnLuQ ~r 
uyu4.nLU L{1nrOWj2uuwywu bqrwywgnLfGJwu Lllr4.bLnL9 hbLlln' uby LllWr4.W QUfGwgj2nLU: 

1. LJru~ q.nrOnLubnLfGJwu rrwywuwgnLuQ wuhrwctb2Lll t .c.c Orbuul1-rnLfGJwup 
uwhuwu4.wO ywrq.n4. ULllwuwL hWUWU.jWLllWUtuWU hwuwowJUnLfGJnLuubrQ II 
fGmJ LLll4.mfGJ nLUU br Q: 
2. twhwq.nrouwu w2tuwLllwUj2ubrr rrwywuwguwu QUfGwgj2nLU wuhrwctb2Lll t 
tuULllWq.nLJUU hbLllllbL uwtuwq.ow.lru L{1wuLllwfG~fGbrmu II tLJUCi- hW24.bLll4.nLfGJnLUmu 
wurwq.r4.WO pUwU.jwhU.jwuwYwu orwq.rr U.jwhwu2ubrru, ruy I1-rwug ~pW4.Wrwruwu 

I1-bU.jj2nLU ubrwl1bL I.rwgnLgrg ur2ngwl1nLuubr' U.j Wr LllW l1-rr Ywrq.n4. U.jwhU.jwubLn4. 
pUwU.jwhU.jwuwYwu, YWl1mguwu II 2whwq.nrouwu hbLll yWU.j4.wo pnLnr unrubrQ: 
3. Ci-nronLubnLfGJwu QUfGwgj2mu rrwywuwgubL 2r2wyw ur2w4.w.lrr pW~wl1-rr~ubrr 
(2 nLr, 011-, hn~ II wJLU) unurfGnrruq., ruy hbLlluwtuWq.OwJru ur2ngwl1muubrr 
rrwywuwguwu· II 4.brLnLOnLfGJUJtJ hW24.bLll4.nLfGJnLUQ U.jbLllj2 t hwuwubLr LrUr U.jbLllWYWU 
2whwq.rq.rl1 uwruruubrr II hwuwrwywJumfGJwu hwuwr: 
4. twhwq.nrouwu QUfGwgj2nLU wl1w2wgwo 2rUw~PQ (ybugw~wJru w~p), rU~U.jbu uwll 
2r0q.Lllwq.nr0nLuQ wuhrwctb2Lll t rrwywuwgubL .c.c 0r buu l1-rmfGJwup uwhuwu4.wO ywrq.n4.: 

«LJrUWUJWU n-ruwJl2lruq. -f2nuL{1wur» Urf)(2 

«UU.jwl1n~wywu hWLllymfGJnLuubrQ 
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