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HYDRAULIC SEPARATION OF POLYMER PACKAGING MATERIALS

Hydraulic separation is a way of separating solid waste (MSW) into components with water. The technology is
cheaper than incineration, with relatively rapid deployment. With the technology of hydro solid waste can be recy-
cled up to 85 % of unsorted waste, which then will be used fo rework both recyclables and organic waste — produc-
tion of biogas and electricity.

For hydraulic sorting of solid waste using water, which is a natural odor neutralizer. Originally unsorted waste
coming into the emergency department, equipped with exhaust fans. They were then passed through a stream of
water where organic and inorganic components are separated by gravity regulate water flow.

The purpose of this paper is the problem of sorting waste by hydro polymer material in which plastics are sorted
from the total weight of waste by adding air to the water, which changes its density, resulting in getting water-air
mixture in which the polymers are not emerges the surface, and begin to settle, as their bulk density greater than the
density of the resulting mixture.

Ten years ago, the term hydraulic separation was very new to the vocabulary used in the North American hydronics
market. Back then the contemporary topic being discussed and applied was primary/secondary piping. The idea
being that several loads, each served by its own secondary circuit and associated circulator, could be connected to
a common primary loop, with its own circulator. The «magic» of closely-spaced tees is what prevented the flow rate
in any of these circuits from interfering with the flow rate in the others.

In essence, that is what hydraulic separation is: the ability of two or more circulators within the same piping system
to simultaneously operate without interfering with each other.
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OIIHKA BILUIMBY IOHIB TBEPJOCTI HA ECEKTUBHICTD
OUYNIIEHHA BO/IA BI/1 IOHIB MIJI

Busueno copbyiio ionie mioi ma fionie meepoocmi na cunvHoxucromuomy KV-2-8 i cnaboxuciomuomy Lewatit TP-
207 xamionimax 3a ounamivnux i cmamuynux ymos. Iloxasano, wo craboxuciomuuti Kamiowinm mae 0OMinHy eM-
Hicmb 3a iOHOMU MIOI HA PiGHI CUTBHOKUCIOMHO20 KAMIOHIMY. YCmaHoaneHo, wo 3a OUHAMIYHUX YMO8 Ni0 Yac cop-
Oyeanns fionie Miol y npucymuocmi fonie HCoOPCmKocmi 0OMIHHA eMHICHb (OHIMi6 3a TOHAMU MIOi 3MEHULYEMbCSL.
Ipu yvomy bibute 3HUIICEHHS NOMIYEHe O CUTLHOKUCIOMHO20 KAMIOHIMY ma #onie Kaivyito. 3a HeGUCOKUX KOH-
yeHmpayiti ionie MiOi IOHU Kanbyito MeHuie SHUNCYIOMb EMHICIb CUTLHOKUCTIOMHO20 KAMIOHIMY 3a ioHamu Mioi
NOPIGHAHO 13 CIABOKUCTIOMHUM, A 30 KOHYeHmpayiil nonao 100 M/OM® Ginbut cenekmugHuM € ClabOKUCTIOMHUL Ka-
mionim. Ycmanoeneno, o CUNbHOKUCIOMHUT KAMIOHIM egheKmueHo pe2eHepyemocs po3uuHamy Xaopuoy i cyib-
amy nampiro, a craboOKUCTOMHUL — CONIAHOT KUCTIOMU.

Kmouosei crosa: ounyenns 8oou, ionu Mmiodi, ionu meepoocmi, copbyis, Kamionimii.
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MocranoBka npodaemu. OOOpPOTHY BOJY B OCHOBHOMY BHKOPHCTOBYIOTDH JJI1 BiJBCACHHS TCIUIOTH. AJle, Ha-
TMPHUKJIAA, HA aTOMHHX enekTpoctanmisx (AEC) mpu oprasizamii 000pOTHOTO BOJOTIOCTAYAHHA, TIOTPH BHKOPHUCTAH-
HS KOPO3IHHOCTIHKOTO O00JAAHAHHS, KOHIICHTPAIS WOHIB MIAl B BOAI HA KOHACHCATOPAX IiJIBUINYETHCS 33 OJWH
LUK HA 7 MKC/IM°. B OKpeMEX BHIMAIKAX KOHLUCHTPALIA Mifi IMif 4ac CKHIAHHA BOJM HA MPOYBKY ICPCBHILYE
rpaHugHO gomyctuMy. 1100 BHpimATH M0 mpoOeMy, MOKHA 3acTOCOBYBaTH cOopOeHTH. [IpoTe 3a KOHICHTpAITi1
Mii Ha piBHI 50 MKI/AM® IXHS EMHICTh € HEIOCTATHBO. Kparie moM SKIIyBaTH BOy OOOPOTHHX CHCTEM Oe3moce-
penapo HA AEC. I3 Gamancy BOOM # CONMCH TBEPAOCTI HECKIAOHO BH3HAYHTH OOCAT BOIM, MO MOTPCOyBaTHMC
TOM SIKIICHHS. AJle TIPH IIbOMY BaXKITHBO €(DeKTHBHO BUJAILITH HOHM MiJi, 30KpeMa HaTpiii-kaTioHyBaHHM [ 1, 2].

Mertoro crarTi Oyna OIMiHKA ¢()CKTHBHOCTI CHIIBHO- Ta CAA0OKHCIOTHHX KATIOHITIB i3 BHIYUYCHHS HOHIB MiTi B
MPHUCYTHOCTI HOHIB TBEPAOCTI.

Metoau Ta 00’€KTH TOCTIKEHHA, SIK CHIIPHOKHCIOTHHHA KATIOHIT BHKOPHCTOBYBAIH CYIb(OBAHMHA CITiBIIO-
JiMep cTupony i auBinin 6enzony KY-2-8 y Na'-opMi, sk cTabOKHCIOTHUM KATiOHIT — CHTYACTHI MOTICTHPO i3
iMiHOMAeTATHUME (DyHKIIOHATBHUME rpynmamu Lewatit TP-207 y Na'-¢opmi. Kartionit KY-2-8 nepesoaunu B
Na+-dopmy pozunroM xmopuay ado cynbdary Hatpiro (10 %), Lewatit TP-207 — po3umHOM TiJPOKCHAY HATPIIO
(2 %). Y xucay GopMy CIaGOKHCIOTHHI KATIOHIT NEPEBOIHIN COLTHOK KHCIOTOH (5 %). Moro perenepauis pos-
YHHAMHE XJOPHIY HATPir0 Oyi1a Hee(DeKTUBHOIO [4].

Minp Ha KaTioHITAX COPOYBAIH 32 JUHAMIYHMX 1 CTATHYHHX YMOB. 32 JHHAMIYHUX YMOB BHKOPHCTOBYBAIIH PO-
3YMHH MiZl 3 KOHICHTpariero wouis 500 i 1000 MF/Z[M3, 3a cratmauux — Bix 50 10 1000 Mr/ov®. Posunnm coneit
KATBIII0 i MATHIIO BHKOPHCTOBYBATH B KOHIEGHTpAmiax 31,25 i 100 mr-exs/my’. Li po3YMHE BHKOPHCTOBYBAIH
OKpeMO 1 B cyMinm 3 ioHamu Mifil. KoHneHTpaniro HOHIB Mill BH3HAYANH 32 METOAMKOKO [5], IOHIB KajbLirfo W Mar-
Hil0 — 32 METOIOM TPHIOHOMETPIi. 32 CTATHYHHX yMOB 06’ €M PO3uMHiB cTaHOBHB 200 CM, i0HiTY — 5 cM’. 3a -
HAMIYHHX YMOB BHKOPHCTOBYBAIH KOJNOHKY diaMeTpoM 20 MM, 06 €M ioHiTy cTaHOBHB 20 CM’, BHTPATA PO3UHHY —
15 cm’/xB. TTix yac pereHepaii BUTPaTa PETeHEPALiHOTO PO3MMHY CTAHOBHIA 1 CM /XB.

CopOyBanu po34YMHH, MO MICTATH 10HH Mial Ta HOHHU Mini 3 ioHaMu TBEpAOCTI. [lpy nbOMy BH3HAYATH, HACKI-
JBKY 3MIHFOETHCS OOMIHHA EMHICTH 10HITY 3a HOHAMH Mizl B IPUCYTHOCTI 10HIB TBEPIOCTI.

AHaJi3 OTPHMAHNX Pe3yJIbTaTiB. BHKOPHCTAHHS KOHICHTPOBAHUX PO3UMHIB OyJI0 OOYMOBICHE THM, IO 32
BHCOKOi €MHOCTI KaTIOHITIB L€ €IMHO MOMJIMBHHA CIOCIO 3MECHIINTH 00 €MH PO3UMHIB, M0 (MiIbTPYIOTHCS KPi3b
IOHIT 1 CKOPOTHTH TPUBAJICTH CKCIEPUMEHTIB. [IpoTe BHKOPHCTAHHS KOHIICHTPOBAHUX PO3YMHIB IIEBHOIO MiPOXO
BILTHHY IO HA PE3yIbTATH CKCIICPUMEHTIB. 32 BUCOKMX KOHLCHTpawii posunsiB (500 i 1000 mr/am’ 3a mizmo; 16,00
31,25 Mr-ckB/aM’ 3a HOHAMH KATBI[EO i MATHIFO) CIIOCTEPIraiacs HAICKBHBAICHTHA COPOLLis uX i0HiB (Tabm. 1).

BuxopucTani KaTiOHITH XapaKTCPH3YIOTHCH JOCHTH BHCOKOK IIOBHOK OOMIHHOIO JMHAMIUHOIO €MHICTIO
(2400...3100 Mr-exs/mv’) 3a iomamu Mg i Ca*". TIpu msOMy €MHICTh 32 HOHAMH MATHIIO € BHIIOIO, AHIXK 33 HOHA-
MH KaJIbIiiro. Lle CynepeunTs TAHIM TIPO T, IO CENEKTHBHICTH KaTioHiTy KY-2-8 Mae 6yTr Bumoro 3a ionamu Ca™’.
Lle sBHIIEC MOXKHA TMOACHATH THM, IMO KOHICHTPOBaHI posumHu CaCl, € OimbIm KUCTHMH TOPIBHAHO 3 PO3YHHAMH
MgSO, (RECTOTHICTH 3pocTae i3 30impmeHHAM KoHOeHTpanii po3umny CaCl,). ToMy 3a BHCOKMX KOHIEHTpAmiH
CaCl, eMHICTD KATIOHITY 32 HOHAMH Ca®" 3MCHILY €ThCA.

Ta6mms 1 — MopiBusinbaa xapakrepucrnka ionitis KY-2-8 i Lewatit TP-207

o N 2+
IoniT Ionn KOHH;I;LPI?;ZIMI;IOHIB’ H?/{ES;;;E ’ Cryninp BunyueHHS, Yo

o 3125 22148 98.6

v 16.00 23420 98,7

N 31.25 3112.,0 995

Mg 16.00 25950 99.5

o 3125 2570,0 100,0

a 16.00 2475.0 99.8

KV-2-8 31,25 10359 1000
cyMim Cu*ti Mg2+ 31,25
16,00

1600 1153,0 100,0

3125 10063 100,0
cymim Cu*" i Ca*" ié,(z)(S)

1600 942.0 100,0
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BucnoBkn. [ BUIyUCHHS HOHIB MIiJi I Yac HATPIM-KAaTIOHHOTO TOM SKIICHHS BOAM B CHCTEMAaX OXOJIO-
mwxerns AEC 3a koHueHTpanii HoHiB Mini mora 100 Mr/mM> TOIiTEHO BHKOPHCTOBYBATH KaTioHiT Lewatit TP-207,
3a HICKYHX KOHUEHTpauniii — KY-2-8. Obuasa katioHiTH 700pe cOpOYyIOTh i0HM MiJi B IPUCYTHOCTI 10HIB TBEPAOCTI
H JIETKO PETCHEPYIOTHCA PO3YMHAMH COJICH 1 COTAHOIO KHCIIOTOXO.
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Makarenko I. M., Nosachova Yu. V., Ivanenko O. L.

AN ASSESSMENT OF INFLUENCING OF HARDNESS IONS ON EFFICIENCY
OF WATER PURIFICATION FROM COPPER IONS

The sorbtion processes of copper ions and hardness ions are studied on strong-acid kationite KY-2-8 and low-acid
kationite Lewatit TP-207 in dynamic and statistic conditions. It was shown, that low-acid kationit has an exchange
capacity toe copper ions of at the level similar to strong-acid kationite. It is determined that in dynamic conditions
the sorption of copper ions is declined in presence of hardness ions. Greater decline is observed in case of strong-
acid kationite compared to low-acid one; calcium ions reduce exchange capacity to larger extent compared to mag-
nesium ions. As derived from the sorption isotherms, at the low concentrations of copper ions, calcium ions reduce
the capacity of strong-acid kationite to copper ions to less extent compared to low-acid one, but at concentration of
copper >100 mg/dm’ low-acid kationite is more selective.

The regeneration processes of kationites are studied and it is shown that strong-acid kationite is effectively regen-
erated by solutions of sodium chloride and sodium sulfate, while low-acid kationit — by muriatic acid solutions.

Keywords: purification of water, copper ions, hardness ions, sorption, kationites.
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