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J1B.IVIoLy
FopHbIN hakynbTeT, acnupaxTka kadeapo
IKONOrUK, asponorum 1 oxpaHsl Tpyaa

MHHHMH3AIIMA 3KOJIOTHYECKOIO YIIEPEA
IIYTEM OYMCTKH TAJTbBBAHUYECKHX OTXOJOB
IIOJINTOHA «KPACHBIN BOP»

B npouecce WHTEHCUBHOTC Pa3BUTUS NPOMBILLINEHHOCTH 1 DbICTPOTO pocTa ropojos NPOUCXOANT yBe-
nuyenrve 06pa3OBaHMFI i HaKkoMneHus OTXOAO0B, NPUBOAALLEE K HapyweHmo NPYPOLHbLIX PABHOBECHA U U3-
MEHEHMIO NPMPOHO CPebl B PaioHax UX CKNaaupoBaHus.

B CaHkT-MeTepbypre u JleHUHTPaAcKon 0611acTi He YTUIIMSMPYEMBIE NPOMBILSIEHHBIE OTXOAb! 3aX0-
PaHMBAIOTCA Ha MosmroHe «KpacHbiid 60p», koTopbit 3a 30 net cywectsoaHua ucuepnan 99 % Tteppuro-
pu, OTBe,IleHHOM L71A 3aXOPOHEHMA NPOMBILNEHHBIX OTXOA0B, ¥ UMEET PECYPC 3eMeMb ANS 3aXOPOHEHMS
He 6onee Jem Ha 1-2 roga. B 1999 r. nonuroH npuHan 13,6 Teic.T ONACHbIX OTXOA0B, 4TO Ha 38 % Bonblue
1998 r.
3ax0OpOHEHNE OTXOA0B NPOUCXOOUT B «CHUHUEY KEMOPWACKE rMvHb! ¢ MotlHocTHIo 80 M. Bogonporu-
LIREMOCTb KEMBPUACKOM rMNHBI NPAKTUYECKU paBHa Hymo, YTO obecne4mnBaeT HaReXHOCTb 06e3BpexUBaHIS
KUOKUX OTXOZ0B NPY 3aXOPOHEHUU B kKeMDpunckon rnune. K HacToswemMy BpeMeHU AaHHaa TEXHONOMUA 3a-
XOPOHEHWA OTXOMI0B YCTapena MopansHo U PUIMUECKK, 3 TaKKe He YAOBNETBOPAET akonorveckum Tpebo-
BaHUsAM. B CBA3M C 9TUM npepiaraeTcs TEXHOMOMUA OUMUCTKM XUOKUX OTXOL0B NonmMroHa. B pesynbrare npo-
BEAEHHbLIX UCCNEA0BaHWA YCTAHOBNEHO, YTO OCHOBHBIMU 3arpA3HMNTENAMIN OTXO0B SIBNAIOTCA TSHKENble Me-
Taribl, KOTOPbIE HAXOAATCA B PACTBOPE B BUAE KOMMIIEKCOHOB U TPebYIOT packomniexcosaHus. B kavecTse
TEXHOMOMYECKOTO MPUEMa PACKOMNEKCOBAHUA WOHOB TSKEMbIX MeTannoB ucrnonbayercs obpabotka wc-
XO[AHO/ BOALI PACTBOPOM XJIOPHOrO xeneaa. Mocneaytowumy onepaumsaMy JOOUUCTKA OTXOJ0B SBMSIOTCS
OTCTayBaHue ¥ ABYXCTaguHas rnotaums cnmea.

The process of intensive industry development and high town growth rate causes the increase of
formation and accumulation of wastes that lead to the upset of nature balance and violation of the
environment in the area of their storage.

In St.Petersburg and Leningrad region non-utilized wastes are being buried in the testing ground of
Krasny Bor which exercised 99% of all territories designed for utilization of industrial waste within and period
of 30 years since the year of its foundation and at present can function only for 1 or 2 years. In the year of
1999 Krasny Bor accepted 13,600 t of dangerous waste that indicates the 38 % growth when compared with
the year of 1998. D

Wastes are buried into «blue» Cambrian clay with capacity of 80 m. Waterproof property of Cambrian
clay practically equals to 0 so it provides security in neutralization of liquid wastes in the process of their
burial into Cambrian clay. Presently, however, the a.m. technology of burial of industrial wastes has become
outdated both morally and physically. It doesn’t correspond to ecological requirements either. In connection
with this the technology of purification of liquid wastes of the testing ground is offered.

It has been estimated in the cause of the investigation carried that heavy metals in solution in the form
of complexes refer to main waste polluters and therefore require further separation of ions. For this purpose
chloric iron is used. To further purification operations refer both settling and double-phase flotation of
discharge.

TPAaHCNOPTUPYIOTCS Ha noiurod  «KpacHsii
Bop» ans npuema u 3axoponenus. ITonwron

B nauane XXI Beka Haubosee ocTpo CTO-
HT HKONOrHyeckas npodnemMa nepepaboTku OT-

x040B. C KaXAbIM rOj0OM YBEIUUYNBACTCS uﬂ@
pa obpa3zoBaHMs OTXOJOB Ha Jylly HACETICHMS.

B macrosiiee Bpems ¢ Teppuropud CaHKT-
letrepOypra u JlenuHrpaackoit obnacTu TOK-

CHYHBIC OTXOJAbI Pa3JUYHbIX ﬂpOHBBOﬂCTB

«Kpacusiit 60p» Obi1 OTKPHIT B 1967 1. 1 Haxo-
auTCA B 4,5 KM K 10ro-BOCTOKY OT KOJanuHo U B
30 kM ot Cankr-IlerepGypra. Mecro pacrono-
XEHUs TIOJIMIOHA BBIOMPANIOCH, HCXONS N3
ApeArnojaraeMoil MakCUMaJIbHOM 3aIHIIEHHO-
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CTA T'OPM30HTOB ITOA3CMHBIX BOJA BCJICACTBUEC

MOMajianusi B 30HY a’3palidl CHHHX KGMGpHH— |
| o1 10 2 % W 3aKkucHOE kene3o a0 1 %.

‘CKMX IJIMH MOIHOCTEIO 10 80 M.
['eonoruyecKuii pa3pe3 TePpUTOPUH IOJIHU-

roHa Ha rnyoudy 100 M 0T NOBEPXHOCTH 3eMITH

[peACTaB/ieH 4Y€TBEPTUUYHBIMM M HHIKHCKEM-
OpuMcKUMHM ocalKaMH. YeTBepTUYHBIC OTJIO-
KEHUS — O3EpHO-JEAHUKOBBIC MECKHM M MOpE-

Hple cyrauHku. OOlas MOIIHOCTE YE€TBEPTHY-

HEIX OTIOXKEeHHH 2-4 M. O3epHO-1eIHUKOBEIE
MECKHW 3aneraroT y MNOBCPXHOCTH M paACIIPO-
CTpaHEeHBI  NOBCeMecTHO. Hx
0,1 =2,3 M, yBeJIHUMBAETCA B CEBEPHOM M Ce-
BEPO-BOCTOYHOM HATPABACHMAX 32 MpejeaMy

noauroda. Ha paccrosiauu 0,4 KM OT KOHTYpa

NOJIrOHa TOJAOWIWIBA BOJOHOCHBIX O3€pHO-
JIeTHAKOBBIX MECKOR 3ajieraeT Ha (,4-1 M HIDKe

BEpXHEH TpaHULB! 3aXOPOHEHHUS MPOMBIILICH-

HbIX OTXOJ0B. Ilecku —MeJIKMe U cpeHNE, MhI-
eBaThle, C PEJAKUMH BKIIOUEHMAMH TPABHA U
BaJIYHOB, JIS)KAIIMMM B OCHOBAHHUMU CJIOS.

poaHbl. [ aBHBIMM KOMIIOHEHTAMM O3€PHO-
JIEIHUKOBBIX TIECKOB SIBJISIIOTCA OKCHUIEIL, %5:

KpeMHust 10 84,6; amoMuHMA 10 7,65; xenesa

10 3,5; kanus 0 2,4; narpus 1o 1,36; maraus
1o 1,33; xanmenus no 1,12,

K ¢not0 03epHO-/1€AHUKOBEIX IECKOB MpH- |

YPOYEH TOPH30HT TIPYHTOBBIX BOA. YPOBEHB
BOJIbI COBNANAET C MOBEPXHOCTLIO 3emiu. Ta-
KAM 00pa3oM, MOMIHOCTb BOJOHOCHOTO TOpH-
30HTa B NpeAeiax MOJMIOHA paBHa MOLIHOCTH
f1leCKOB. BOAOHOCHBIM TOPHU3OHT IIMPOKO pPas-
BHUT M Ha CMEXHBIX TJIOMAJKaX: YPOBEHb BOJbI
— Ha rinyoute 0,2-3 M, a B OCpEroBeIX Bajax —y
OCHOBaHHS. AMIUINTYAQ KO/1eOaHus YpOBHs B
rogoBoM paspese 1,85-2 M. BonoHocHHIH ropu-
30HT THMTAeTCd B OCHOBHOM aTMOC(hepHBIMM
ocagKaM# U B HC3HAUYMTEJBHOM CTEIICHH IOJ-
3eMHBIMH BOJAMM, TOCTYTAIOIUAMU C IOTa.
[loa3eMHBIA MOTOK HAIpaBJieH Ha CEBEP U Ce-
BEepo-3anaj, B CTOPOHY p.FDKOpH ¥ e¢ mpHTO-

OTMETKM YpOBHS BOABI CHWXKATCH OT 16,3-
16,9 M Ha miomaau noauroHa ao 15,57M y

MCTOKa py4Yss, npotekatoiiero B 0,8 kM k cee- |

Py OT MOJMIOHa.

BopoobunsnocTe TOpH3oHTa ciadas. Ko-
>pduLEeHT HUITBTpaUMK MECKOB M0 Pe3yJibTa-
TaM 71a60OpaTOPHBIX MCIBITAHMI 2-6,2 M/CYT.
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ITo |

XUMHUYECKOMY COCTABY MECKW MOBOJILHO OJHO- |

| MIOTHOM BBICOTHI,

Boja conepKUT cyiabdaThl, XJOPHABI, THAPO-
KapOOHaThi, KaJIbLUH, MarHui, HATPUH, HUTpa-

HuxHUM BOZOYNOPOM CiyKaT -MOPEHEIE
CYTJIMHKH, KOTOPBIE 3a/ieraloT CIUIOUIHEIM €10~
€M IO/ O03CPHO-JIE/JHUKOBBIMH MECKaMHM Ha
rny6bune 0,1-3 M. MOIHOCTb CYIJIMHKOB Ha
TeppuropuM nojuroda 0,6-3,7 M. B ecrecTreH-
HOM COCTOSTHHH CYIJIMHKH IIJIOTHBIE — OT TBEp-
NO¥ [0 TYrOIUIACTMYHOM KOHcucTeHUUH. Ilo
rpaHyJIOMETPUUYECKOMY COCTaBy OHM JIETKHE,
[BLIEBATHIE, C COACP)KAHUEM IPABUS U BAJIyHOB
10 15 %, He BOIOHOCHEIE.

HrkHeKeMOpHICKHE OTNOXKEHHUS B BEpPX-
HeW 4YacTH paspe3a MNpeNCTaBICHbl «CHHHMUY
KeMOPHICKMMH TJIMHAMM, KOTOpBie MOACTH/IA-
FOT YETBEPTUYHbIE OTNOXeHUA. I nyOuHa 3ane-

TaHMs1 KPOBJIM I'/IUH ONPEREIIeTCd MOIHOCTEIO

YETBEPTUYHEIX OTJIOXKEHHHM U pocturaet 1,8-
4 M, YBEIIMYUBASICH K CEBEPY 3a NpelciaamMu Mmo-
naarona no 15 M. Kposig riaun Ha TeppUTOpHN
MOJIArOHa poBHAs, ¢ HEOOJBIIMM YKJIOHOM Ha
cepep (0,004-0,008). OTMETKH KPOBJIH TJIHH HA

| Tepputopun nosmrona 12,1-16,9 m abcomor-

HOM BBHICOTHL. llo rpaHy/lOMETpHYECKOMY CO-
CTaBY 5TU TJIMHBI TsDKeEJIbIe, MbLIEBATHIE, BHICO-
KOYIUIOTHEHHBIC, TBCPJOH H IIOJYTBEPAOH KOH-
CHUCTCHLMEN B €CTECTBEHHBIX YCI0BHAX. Bomo-
[IPOHMLIAEMOCTh KEMOPUHCKON TVIMHBI MIPaKTH-
4YECKHW paBHa Hy/o. Jlaxe noj ,[[eHCTBHeM cTa-

Tuueckol Harpysku 0,4 kr/cM® KosdduupeHT

dbunbTpaumy He npersimaer 64:107' em/e, uto

- 00ecreYrBacT HAACKHOCTE O00E3BPEXKUBAHUS

KUJAKUX OTXOJOB IIPM 3aXOPOHEHHH B KEM~
OpuiCKOM T/MHE. ECTeCTBEHHass BIAXHOCTH

- rnunel 20-24,3 %, nopuctocts 38 %. OcHOB-
| HOM MIMHUCTBIA MHUHEpaJ — ruapociroaa. Kem-

OpUICKHE [JIMHB [0 XUMHYECKOMY COCTaBY
NIOBOJIBHO OJAHOPOAHEL, Yo: fo 83,5 S10;; 1.8,5

| Al,03; 9,7 Fe,03; 5,4 K20; 5,7 Nay0. B nanpas-

IEHUM HA IOF OT [I0JHMIOHA KPOBIIS KEMOpHIA-

CKHX IJIMH nopeiiaercd ¢ ykionom 0,0074.
KOB, [APEHUPYIOUIMX BOJOHOCHBIH TOPHU3OHT. |

K ceBepy OT MONMroHa Kpomjst KeMOPHH-
CKUX TJIHH J0BOJIBHO MHTEHCUBHO CHMXKAETCH C
ykionom 0,014 u Ha paccTtodHuUM 1 KM OT ce-
BEPHOTO KOHTYpa MMeeT OTMETKY 15 M abco-
' bi, COOTBETCTBYIOILYID MaKCH-
MajabHOR IiyOMHE 3aXOpPOHEHHUS MPOMBIILICH-

HBIX oTX0moB (12-15 M). Tem He meHee B Ha-
CTOAIIEE BpeMs YCTAHOBJIEHA HEraTHBHAs POJb
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NpUPO/IHBIX, paHee He YUWUTHIBaeMbIX (PaKTo-

POB, PE3KO CHIKAIOIIMX 3HA4YE€HMs I0KasaTe-
ned 3alMINeHHOCTH. Ipexae Bcero 3To He-
OTeKTOHUYECKUH (paKkTOp, IpUBEANN K (HOp-
MHPOBAHHMIO y3KMX KpYTONaJalollMX MpOHH-
LIAEMBIX TPEIMHHBIX 30H B KEMOPHUICKUX TJIM-
HAX M OTpPEEMBILEH 3al10KEHUE CUCTEMBI JIO-
KaTbHBIX BOJAOMPOBOASAIIMX CTPYKTYp THMA
TOKOMH CTOKA B YETBECPTHUHBIX OTIOKECHHUSX.
Tlo BOJAONPOHMUAEMBIM 30HAM TIPOUCXOJUT pas-
[py3Ka HATOpHBIX MHHEPATBHBIX [OA3EMHBIX
BOJl TIYOOKHX BOJIOHOCHBIX TOpPU3OHTOB M 3a-
rPA3HEHUE TPYHTOBEIX U MOBEPXHOCTHHIX BOJ.

B HacTosiiee Bpems MPUHATA TEXHOJIOTHS
CKJIAAMPOBAHMST TOKCHMYHBIX OTXOIOB B KOTJIO-
BaHaX, MPOHUIEHHBIX B [JIMHHUCTHIX OTJIOKEHHSX.

OTXO/bl, MNPUHMMAEMBEIE Ha TIOJMIOH,
oJipa3faeficHbl Ha TPYNMNEl 1o crocody ux ne-
pepalOTKM M 3aXOPOHEHHS: XKHIKHE OTXO/bI
HEOPraHMYECKOr0 COCTaBa, MKUAKUE OTXOEI
OpraHu4eCcKoro cocrasa, TBEPALIC OTXOMBI,
ocobo Bpenubie (I KIacc TOKCMYHOCTH), TOPIO-
yue oTxoAbl. B 1990 r. Ha NOJKIOH NOCTYITUIIO
106,6 TriC.T OoTX040B, @ B 1999 1. — 9,8 THIC.T,
oaHako B 2000 r. npuHsito 13,6 THIC.T, UTO MG
Ka3bIBAET HA TCHJCHLMIO yBEINYEHHNA OTXO/I0B.
K HacroslieMy BpeMEHH TEPPUTOPHS 3e-
MEJBHOTO OTBOJA I10/1 CKJAAJUPOBaHUE OTXOIO0B
MONHOCTBIO MCUEPTIAHA, 2 TEXHOJIOIHH 3aX0po-

HeHUA M 00e3BpeXMBaHMA MPOMBIIICHHBIX

OTXOJIOB, KOTOPBIE TMPUMEHSIOTCS. Ha IOJUTOHE
«KpacHeld bop», HE OTBEYaOT COBPEMEHHBIM
TpecOOBAHMSIM K COCTOSTHHIO OKPY KArOLIEH CpeL!.

B aTo#t cBA3M HauboJiee BaXKHOW CTaHO-
BuTcs mpobnema repepaboTku M yTHUIH3ALMH
OTXOO0B, a4 OCOOEHHO MKHUAKHX, 3aCKJIaJIUpO-
BAHHBIX B OTKPHITHIX KapTax ¥ CO3JaroLuX pe-
QTLHYIO YIpo3y AJisi OKpYXalomei cpeast.
Bo3HukaeT HeOOXOOUMOCTL pa3pabOTKH TeX-
HOJIOTMU [epepaboTKM >KUAKHX HeOopraHude-
CKUX OTXOJIOB.

CocTaB HEOPraHMYECKMX OTXOMOB, MI/N:
Cu(ll) 32; Cr(IlIl) 11,5; Ca(Il) 4,1; Ni(1l) <I;
Co(Il) <1; Feusy <1; Zn(l) <0/2. Ilpu 3TOM
ol1uiee COJIeCOCPIKaHMe 28, 4-10° mr/m, COIED-
KAHUE BOJO-PACTBOPUMBIX OPraHHYECKHX BE-

mects 2300 Mr/1, XuMHYeCKOe NOTPEOICHHE | 1op raenpix METANIOB 40 HOPM PhIGOXO3sii-

kucnopona XIIK = 2400 mr O/n, pH paCTBopa
coctagngeT 10,5, a naotrHocTs 1,026 r/eM®.

4TO TI0-

ITo faHHBIM €COCTABA M XAPaKTEPHUCTHKAM
oTX0J0B Meab (1) Haxoaurest B cocrase Heop-
FAHUYECKUX M OPTaHUYECKUX KOMILIEKCHBIX
coeaunenusx. IloBeleHHOE comeprkaHue Xpo-
Ma OOBACHATCA ABYMsS NPUYMHAMM: HajLYHCM

| xpoma (1V), cyuiecTBymolIEro B pacTBOpE B

AHHOHHOM (PopMe, a TalKe HalnuyHeM Xpoma

| (1II), BXOAAIIEro B COCTaB OPraHMYECKUX U He=

OpPraHU4YECKUX KOMIUJIEKCOB aHaJOrH4YHO MEH.
Bo3MOXXHOCTE 00pa3oBaHMs 3TUMHU MeTajllaMi

'KOMILIEKCOB OOYCIIOBJIEHA TPUCYTCTBUEM B

PacTBOPE Pa3NUYHBIX KOMILJIEKCOHOB, HCIIOIb-

| 3yeMBIX B rajbBaHUYECKOM NpPOU3BOACTBE. B

pe3yNnbTaTe MPOBEACHHBIX KCIIEPUMEHTOB Obl-
710 YCTAHOBIEHO (TUTPOBAHME WCXOIHOM MMpo-
GBI OTXOJIOB PACTBOPOM COJSIHOM KHMCJIOTBI) CO-
flepKaHKe 3HAYMTENBHOTO KOIMYECTBA (OKONIO
0,3 r-3KB/71) aHUOHOB O4YE€Hb CJIa0BIX KHCJIOT CO
Cpe/iHeH KOHCTAHTOH JHUCCOIHALIMM, XapaKre-
pusyiomecs BenuurMHor pK;~ 9,0. B cocras
3THX aHHOHOB BXOJAT CHJIbHBIE KOMILUIEKCOHBH!,
NpEIATCTBYIOIUE OCaXKJICHHUIO MCIAH B XpoMa
(I1I), a TaxKe ApYyrux nepexoHbIX METAIOB B
menouHoi cpene (pH = 10,5).

B kayecTBE TEXHONOTMYECKOTO TMpUEMa
«PACKOMIUIEKCOBAHUA» HMOHOB MeEAM, XpoMa

(III) m Apyrux MeTamioB pEKOMEHIOBaHa 00-

paboTKa UCXOAHOH BOJBI PACTBOPOM XJIOPHOTO
J)KeNIe3a, KOTOPHIA B IIPUHUMIIE MOMXET OBITh
3aMEHEH Ha COpPOCHEBIE PAcTBOPHI NOCJE TpaB-
JIEHUsI CTaled COOTBETCTBYIOILUX MMPOU3BOJCTB.

- Pe3yabpTatbl OYUCTKU BOABI OT THXKEBIX Me-

TaJITOB B MAacCOBBIX OflbITaX OLIEHWUBAIOTCH O
COACPKAHUK MEJM — Meramia, Haubojee
CKJIOHHOTO K KOMIIIEKCOOOPa3oBaHUIO C HaH-
oonee Hu3kuM 3HadeHuem I[IJIK = 0,001 mr/a
(n1st ppIOOXO3SMCTBEHHBIX BogoeMoB). [lo pe-
3y/IbTaTaM OKCNEPUMEHTAbHBIX paboT Moy-
yeHa cXeMa (CM. DHCYHOK) OYHCTKH, BKIIO-

| yaromast B ceds clAeAyrolMe MOCIeI0BaTENb-

Hble omepanyu; oOpabOTKa HCXOAHOHW BOJEI
pacTBOPOM XJIOPHOTO KEeNe3a — OTCTaUBAHUE —
ABYX-CTaguiHas (pJOTalMOHHASI OYMUCTKA CIUBaA
Nocjie OTCTAMBaHHUA IO CXeme, pa3paboTaHHOM
N1 CHHTETHYECKHUX pacTBOPOB. IlpencrannieH-
Hag cXeMa 00ecrnedrBacT OUYMCTKY BOJbI OT HO-

CTBEHHBIX BOJOEMOB (OCTATOYHOE COACPKAHHE

{ menu MeHnee 0,001 mMr/n), mpu >TOM coliepxa-
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"ansBaHyudecKUe OTX0AbI

F6C13=

IlepememuBanue
Or1cranBaHue
| v y | BepxHuit ciiMB
Huxnui
| CIIMB B OTBall
NaR — nagrenar Harpus
{
[-s1 cTranug gaotauuu
FeCl,
[Ienssiil npoaAyKT
]
f_ I npuem 1 cTanuu
i dbnoTanuu

Tlennsl# NpoayKT

II ipuem 11 cranun
drroraumm

A },“'"

| | [TeHns1it npoaykr KamepHbIil npoaykr

|

CopOuuoHHas 0YHUCTKA
Ha crieurkKaHugx [ IM

v

OuuineHHadg BoIa

Cxema OYMCTKH HEOPIraHUUYECKUX OTX0Z0B nouurona «Kpacuastit bop»

HHME OpPraHW4eCKUX BCUICCTB B BOJE MpakTHye- | COpOLMU M3 KaMEepHOro MpoAyKTa (bnorauan,;
ckv He cHixkaercsi, T.e. XIIK B oummennoli | [Ipy Hcmons3oBaHMM B KadecTBe copOeHTa
Boae coctapigeT or 2200 no 2400 mr O,/n, uro | cneurkanu [IM mnokazarens XIIK B ouumieH-
[IPUMEPHO PABHO 3TOMY IIOKa3aTest0 B MCXO/- | HOM Boxe cHmxaeTcs o 1260-1500 mr O,/n
Ho Boze. CHmxkenwe XIIK gocruraercs 3a | (B 3aBUCHMOCTH OT COCTaBa KaMCPHOIO TNpo-
CYET BBECHMA B CXCMY OUYMCTKM ONEpALMH | AYKTa).

Hayunrie pykoBoauTeu: npodeccop, I.X.H. H.__A_.ﬂuﬁipod, aou., n.17.H. M A. llawxesuy
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