KOEIFYJISIHI/I}I, KaK MCTOJ OYUCTKH BOIELI.

Ky3nenos Uinbs, r OMck
1. Bsenenue

Bona — 370 *U3HEHHO HEOOXOAUMBIN pecypc, 6€3 KOTOPOro MBI HE MOXKEM
oOoiftuchk. B HacTosi1Iee BpeMsi OCTPO CTOUT BOIIPOC O HEXBATKE YUCTOM MUTHEBON BOJIBI.
OumncTKa BO/IbI — OJIHA U3 BaXKHEHMILINX 3a/1a4 COBPEMEHHOI'0 00I11€CTBa, TOCKOJIBKY OHA
HaIpsIMYO BIIUSIET HA 3[JOPOBbE JIFOACH M COCTOSTHUE OKPYXKAIOLIEH CPeIbl.

B kpynHbIX ropofax B HEHTPaIbHOM CUCTEME BOAOCHAOKEHHUS BOJIa HE BCET/a JOCTaTOYHO
yucras. OHa MOXXeT OBbITh )KECTKOMU, CoJlepKaTh HOHBI KaJbIIMs, MarHus, xKejae3a, M,
CBHUHIIA, COJIA TSKEJBIX METAIOB, OPTaHUYECKHUE 3arPSI3HUTEN U MUKPOOpraHu3Mbl. Takast
BOJIa HYXAa€eTcs B OUUCTKE. Takyke B KPyIHBIX rOpoJax 3a4acTyr0 €CTh 3aBOJBL,
cOpachIBaroIIye CTOYHBIE BOIBI B MECTHBIE BOAOEMBI. J[JIs 9KOIOTHYECKOTO OIaromnomyJust
TaKHe BOJIbI BOABI CTOUT OUMILATD.

B Hacrosmee Bpemst OCTpO CTOUT BOIIPOC O HEXBATKE YMCTOW MMUTHEBOW BOABL. B
Poccum 3arpsizaensl 75% moBepxHOCTHBIX BoA ik 50% Bcex BOI.

B Omckoit ob6nmacTu Boja CHIIBHO 3arpsi3HeHa MPOMBIIITIEHHBIMU 0TX0naMu. OMCK
cTouT Ha 9 mecTe o Poccuu o 06bemy cOpoca 3arpsi3HEHHBIX CTOUHBIX BO/I.

B BogHBIE OOBEKTHI 00J1ACTH B 3aBUCUMOCTH OT 00beMa MPOU3BOACTBA MOCTYIAET JI0
269 MiH. M3 3arpsi3HEHHBIX CTOYHBIX BOJ], B TOM 4YHcJie B ropoze - 230 MitH. M3 , U3 KOTOPBIX
86 % - HEOUMIIICHHBIX WJIM HEIOCTATOYHO OUUIIEHHBIX.

2. Lens u 3agaamn

Lens: M3yuenne s3¢hpekTuBHOCTH MpoIiecca KOArysilUK ISl OUUCTKU BOJIBI OT
B3BEIICHHBIX YaCTHUIl C IPUMEHEHUEM (PIIOKYISIHTA U Oe3

3agaun:

[IpoBenenue nporecca OUUCTKU BOJIbI, 3aTPSA3HEHHON pa3IMuHbIMU B3BECAMH,
METOJIOM KOaryJsiiuu

[TpoBectu cpaBHeHUEe F3(H(PEKTUBHOCTU PA3HBIX TUIIOB KOATYJISIHTOB (AJIOMUHHUEBBIX U
KEJIe3HbIX )

Onenutsb 3 HeKTUBHOCTD MPUMEHEHUS (DIOKYISHTOB MPHU KOATYJISLUOHHON OYHCTKE
BOJIBI

Omnpenenuts HEOOXOAUMYIO KOHIIEHTPAIUIO KOATYJISIHTa I TPOBEICHHS OYUCTKU

3. IlnanupoBaHHe paOOTHI

[Ipu nnanupoBaHUM cBOEH pabOTHI, s BBIOpa 000PyIOBaHUE U PEAKTUBBI, KOTOPHIE
MHe ToHa00sTCs. S coOupancs NpoBOIUTH KOAryJsLuio B kojoax Ha 250mi, ¢
MepeMeIIMBaeM MarHUTHOM MEIIIAJIKOM.

B kauectBe KoarymsiHToB ricnioib3oBaHbl: Cynbdar xene3a(lll) u Cynbdar amroMuHus.

B kadecTBe QnokynsHTa: 3aBapeHHBIN PacTBOP Kpaxmaia



B kadyecTBe 00pa3ioB ObLIM BEIOpAHBI: [JIMHSIHAS B3BECh, B3BECh MEJIKMX YaCTHII
CaCO3, Boasl U3 CTOSYETO BOJOEMA C BOJOPOCISIMUA U MUKPOOPTraHW3MaMHu.

KoHTponb: B MOeM HcceI0BaHUH MPUCYTCTBYET OTPHUIIATEIbHBIA KOHTPOIb, a
UMEHHO KOAryJIsIus BOJOIPOBOIHOMN BOJIBI.

4. TlocraHOBKa 3KCTIEPUMEHTA:
Koarynsmmst kaxaoi mpoObl MpOU3BOAMIACE TIO CIAEAYIOIIECH METOIHUKE:
1. Koarymsamust kaxmaoi mpoObl MPOU3BOIUIACK TIO CIAEAYIOIICH METOIHUKE:
KonOy 250M1 HanmoaHUTE UCCIeTyEMOM POOO.
[TocTaBUTH HA MATHUTHYIO MEIIAJIKY U 3aKUHYTh SKOPb. BKIIIOUNTH epemMeniBanme
[Tommenounts npody 0,1M pactBopom Na2CO3
Jlo6aButk B kosiby 0,1M pacTBOp KoaryInsHTa.
JloxaaTbest OCaXKACHHS THUIPOKCHIA TPEXBAJICHTHOTO METaJlia

Nk wDd

[TpodwmisrpoBarh

[Ipoucxoasuiue peakuuu:
Al2(S0O4)3+6NaHCO3+3H20=2A1(OH)3+6C0O2+3H20+3Na2(S04)3
FeCl13+3NaHCO3+3H20=Fe(OH)3+3C0O2+3H20+3NaCl

I[JIH 06pa30BaHHe THAPOKCH A TPECXBAJICHTHOI'O MCTAaJlJIa HCO6XOILI/IMO HaJINn4uc B
pactBope anrona: OH™ umu CO3* . TToaToMy st 100aBIIsUT B pacTBOPBI KapOoHAT HaTpus. B
XOZI€ PEeaKIH 00Pa3yIOTCsl MEJIKHE YaCTUIIBI THIPOKCHIA TPEXBAJIEHTHOTO METalIA, 3aTEM
MPOUCXOAUT CIUIIAHUEC OTUX YACTHI, TO €CTh KOATryJIsA 1.

5. Onpenenenune 3aBUCUMOCTH 3(G(GEKTUBHOCTH KOATYISLUN OT KOHIIEHTPALUU
KOAaryJsHTa:

ITouck 3aBucumMocTd 3pPEKTUBHOCTH KOATYISALUH OT KOHLEHTPAIMK KOAryJIsHTa
IIPOBOJIMJICS 10 CIEAYIOIIEN METOUKE:

B cempb kon6(100M1) HamuTh o 100 M1 BOTOTIPOBOIHOM BOMIBI

B xaxnyro xondy npunuts 0,3M pactsop NaHCO3, nepemeriars

B kaxnyro xonOy npunuts 0,1M pacTBop KoaryssiHTa, epeMelaTh

JloKnaThCsl OCaXKICHMSI, 3aITUCaTh BPEMS B TaOJIHITY

OO6BeMBbl pacTBOPOB OBLTN PACCUUTAHBI 10 CTEXUOMETPHH.

Bce 06p33LILI CKOAryJampoBajId 3a OAUHAKOBOC BpEMH - 12 MHHYT. HOSTOMY
KOJIMYCCTBO KOAryJIsIHTa HYKHO HOI[61/IpaTL HUCXOA U3 KOJIMYCCTBA 3aIrpASHUTCIIA.

6. Onpenenenre BpEMEHH KOaryJsiuu pa3HbIX 00pa3lioB C pa3HbIMU KOAryJlssHTaMu, a
TaKKe ¢ QPIOKYISIHTOM U 6e3 Hero

Takum o6pazom ObuT0 IpoBeaieHO 10 peakiuii. PesynbTarsl 51 3aHeC B TaOIUILY:



Homep n/m | O6pazen Koarynsaur | @nokynsHt | Bpems Pesynbrar
OCaXJICHUS, | BU3YaILHOT
MUH 0 aHanu3a

1 Bononposo | Fe2(SO4)3 |- 12 [Ipo3pauno,
ITHAas BOJa 0e3 1BeTa u

B3BeCHU
2 Bononposo | Al2(SO4)3 | - 11 IIpo3pauno,
JTHAs BOAA 0e3 1BeTa "

B3BECHU
3 I'munsnas Fe2(S0O4)3 |- 9 [Ipo3pauno,
B3BECH Oe3 11BeTa 1

B3BECH
4 I'munsuas Al2(SO4)3 |- 9 [Ipo3pauno,
B3BECH 0e3 1BeTa u

B3BeCHU
5 BsBecs Fe2(S04)3 |- 8 [Ipo3pauno,
Mena 0e3 1Bera u

B3BECH
6 BiBecn Al2(SO4)3 |- 9 [Ipo3pauno,
Meia 0e3 11BeTa U

B3BeCH
7 Bononposo | Fe2(SO4)3 |+ 4 [Ipo3pauno,
JTHAas BOJa 0e3 1BeTa u

B3BECHU
8 Bogomposo | AI2(SO4)3 |+ 4 [Ipo3pauno,
JHas BOJA 0e3 1BeTa u

B3BECH
9 Bona u3 Fe2(SO4)3 |- 12 [Ipo3pauno,
BOJOEMA 0e3 1BeTa U

B3BeCHU
10 Boma u3 Al2(SO4)3 |- 13 [Ipo3pauno,
BOJOEMA 0e3 1BeTa 1

B3BECHU
11 I'muasnas Fe2(SO4)3 |+ 3 [Ipo3pauno,
B3BECH 0e3 1BeTa "

B3BECH
12 I'munsunas Al2(SO4)3 [+ 3 [Ipo3pauno,
B3BECH 0e3 1BeTa u

B3BCCH




7. Pe3ynbrarbl CCIEq0BaHUS:

MHoii ObLITH TOTYYCHBI:

3aBHCHMOCTb BPEMEHH KOAryJIsilIuK OT KOHIIEHTPALWHU KoaryJstHTa (JUist 000X
KOarynsiHToB). B 000ux ciydasx, BpeMst Koaryssiiy OJMHAKOBOE JIJIsl BCEX 00pa3IoB ¢
pasHoi koHIeHTparueit. CpenHee 3HaUeHue: T Cynbdara amoMuHus — 11,6 MuHyT; 175
xyopuaa xxenesa (II1) — 11,8 munyT.

Juarpamma BpeMeHHU KOaryisiiy pa3HbIX 00pa3IoB ¢ (UIOKYASHTOM U 0e3 pa3HbIMU
koarynsHTamu. CpenHee BpeMs 11 00pa3noB 0e3 ¢uiokynsanTa - 10,75 MuHYT; a7 00pa3ios
¢ mokymstHTOM — 3,625, uyTO MeHbIe B 2,97 pa3a

Bpems,
MWH BpeMFI npouecca Koarynauun ana oO4YMCTk oAbl OT B3BELWWEHHbLIX

" 4acTUL, C NpUMeHeHeM GNOKyNAHTa U He3
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Al2(SO4)3 Bes dnokynanta  Al2(SO4)3 C pnokynaHTOM FeCl3 Besz ¢pnokynaxTa FeCl3 ¢ dnokynaHTOM
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M BoponposoaHas Boga(KoHTpons) M IAvHa Men Bopaa uz o3epa

BriBoxrr:

Mexy KOHIIEHTpAIMel KoaryassHTa U CKOPOCTHIO KOATryJIsIITUU He ObLJIO HalIeHO
3aBucuUMOcTU. KonnuecTBo KoarynasHTa HyKHO MOJOMPATh UCXO/IS U3 KOJTUYECTBA
3arpsi3HUTEIIA.

Conu anroMUHHMS U Kelle3a MOKa3alu OJMHAKOBbIE pe3yabTaThl. [loaTomy BEIOOD
KOaryystHTa OyJIeT 3aBUCETh OT APYTUX MapaMeTpPOB.

[Tpumenenne GIoOKyIsSHTA AEUCTBUTEIHHO YCKOPSET Ipoliecce Koarymsuuu. [1pu
MCIIONTb30BAaHUM KpaxMaiia B KauecTBe (PIOKyIIsSIHTa 51 JOOWIICS yCKOpeHus B 2,97 paza

Koarynsmmst neiictButenbHO 3 ()EKTHBHA TTPU OYUCTKE BOJIBI OT MEJTKUX YACTHII U
B3Beceil. brlsia mpon3BeeHa 0YnCTKa BOIBI OT B3BECEH Mela, IMTIUHBI 1 MEKPOOPTaHU3MOB U
BOJIOPOCIEH. YUUTHIBas JOCTYIMHOCTh 3TOTO METOJIa OYMCTKH, €r0 UCIOIb30BaHUE OyIeT
MOJIE3HO /I OYMCTKH MUTHEBON BOMBI, CTOYHEIX BOJ, BOALI B OacceiHax






