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A method has been proposed for the use of Estsorb as a sorbent for removal
of phenols from wastewater of shale oil chemicals production. A preliminary
study has been made to determine the conditions required for the waste-
water treatment. It is shown that at the initial concentrations of shale oil
phenols within the range of 100-350 mg - 1™, a water purification efficiency
of 92-96 % can be reached.

Bonpoc ouHCTKH CTOUHBIX BOA OT ()CHOJOB — KaK OXHOATOMHBIX, TaK H
MHOTOATOMHBIX — BCErJa OBLT M OCTACTCsS aKTyalbHBIM. [IpeanokeHHbIN
paHee crnocod OYMCTKM CTOYHBIX BOA ¢ coaepxanueM ¢enono 0,01-5,0
macc.%, OCHOBAHHBIH HA HCIIOIb30BAHHM COBMECTHOM KOHICHCALIMH
MO4EBHUHBL, (popmambaernaa u ¢enona [l], SBISETCS MHOTOCTAIHHHBIM U
TpeOyeT NpPeABAPUTEIBHOIO KOHLEHTPUPOBAHHS (EHOIOB W OONBIIOro
pacxoja pearcHTOB.

B TO k€ Bpemsi CyLIECTBYET HauOOIEE MPUEMIEMBIH CIIOCOO OYMCTKU
CTOUYHBIX BOA OT (PEHOJOB C MOMOINBIO MOTMMETHICHMOYCBHHBIL, MPEIIIO-
JKCHHBIW aBTOpamu [2, 3].

[MonumeTnieEMOUYEBHHA — HEPACTBOPHUMBIM B BOJAC MPOAYKT KOHICH-
caumu (opManpAeruia M MOUCBHHBI — SIBISICTCS BBICOKOA((ECKTHBHBIM
pEareHToOM IO OTHOWICHHIO K (heHomy B kucmbix cpeaax. [Ipouecc oumcTkm
OIMTHCBIBACTCS CICAYIOMNUM XUMHICCKAM YPABHCHHCM
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CTencHb OYHMCTKM CTOYHBIX BOA C coacpkanuem (enona or 0.21 a0
21,0 r- ' gocruraet 99,8 %. AKTHBHOCTD MOTMMETHIEHMOUEBUHBI 3ABHCHT
OT COOTHOLICHMs MOUECBMHA : (opmamuH npu ec cuHTese. HemocraTkom
METOJA SIBSCTCSl 3arpsIBHCHHUE BOJAbI HH3KOMOICKYILSIPDHBIMU [TPOIYKTAMMA
JECTPYKIMHU TIOJIMMETUICHMOYCBHHBI B KHCIIBIX CPEAax, OOmbIuas 4acThb
KOTOPBIX MOKET OBITh VyAadcHa (HIBTPOBAHMEM [MOCIE OXJIAKIACHMs
pacTBopa.

B nacrosmel paGore MPEACTABICHBI PE3VIBTATHI MPEABAPUTEIBHBIX
MCCIICIOBAHHH M0 OYMCTKE MPOMBIIITICHHBIX CTOUHBIX BOJ. COACPIKALIMX
CYMMAapHBIE CAAHLEBbIE (PEHOIBI. C MOMOIIBI) CHHTETHYECKOTO COPOCHTA
«Ictcopd». OcHoBY «DceTcopba» cocTaBimsieT kapdaMua0hopMaTbIerHas
cmosna. Ilocne  BeneHMBaHMST M OTBCPXKACHHSL OHA  MPHUOOPETAET
COpOIHMOHHBIE cBOMCTBA. [0 cHX mop «3cTcOpO» HAXOAMT MPUMEHEHHE TSI
COpOUMM  HE(TEMPOAYKTOB C TBEPAOH IMOBEPXHOCTH H  MOBEPXHOCTH
BogoeMOB. COpPOEHT BBIMYCKACTCS B DJCTOHMH M TMPEACTABIACT COOOI
MOPOLUOK MM TPAHYJIbI ¢ Kaxkyiieics mioTHocTsio ot 30 10 100 kr- v 1
copbumonnoii  cnocoduocThio 0,8-0.9 av’' - v (o HEePTENPOAYKTaM).
CornacHO TEXHMYECKOH JTOKVMCHTALMH. OH SBISCTCS OHMOIOTHUCCKH
pasnaracMbIM, HE COACPKMUT TOKCHUCCKMX KOMIIOHCHTOB M HE OMACEH AT
OKPYIKAIOLICH CPEIBI.

Ouncrke moasepranack BOAA C VCTAHOBKH AC(EHOMSIIMH, OCTATOYHOC
COAEPIKAHME CYMMAPHBIX CIAHLEBBIX (PEHOIOB B KOTOPOH coctapisiio 100-
350 Mr- M.

QKCHCPHMCHT?U]I:HRH JacThb

B crexmnnyio koaby eMKocThio | 71, CHAGKCHHYIO MELIATKOH M 0OpaTHBIM
XonoammpHUKOM, 3sarpyxamu 0.5 1 Qenoncoaepkameii BOABL. pacTBOp
MHHEPATbHOH KHCIOTBI M MOPOmOK «Jctcopda». Cmech nepemMemuBaiu
npu Temnepatype 60-100 °C B teuchne 60-220 mun. Comepikumoe KOIObI
OXJTKaMK M (PUABTPOBAIH UCPE3 PUILTP «CHHSS JICHTAY.

KomuuecTso cymmapHBIX CraHueBbIX (DEHOTOB B BOAE 10 M TOCIE
OMMCTKM ONPEACTAIH MeToAOM audepeHanbHoi Y D-CrnekTpocKkonu.
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V®-cniektpsl cHuManu Ha npudope «Specord M 40». 3HavueHne OonTHUECKOH
IUIOTHOCTH BOJHOTrO pactBopa (eHomsToB B obmactu 287-296 =M
MOCPSACTBOM  KaTHOPOBOUHOro rpauka NEPEeBOAMIH B  CAMHHILEI
KOHIICHTpauuu. 711 mocTpoeHusT KaTuOPOBOUHOroO rpadrka HUCIOIb30BaATH
MOJCIBHBIC CMECH OKCHOCH30/Ma C 5-METHIPE30PIHHOIOM, a TaKXKe
CYMMapHbBIC BOJOPACTBOPUMBIC (DEHONBI, BBIACICHHBIC OKCTPAKLUCH W3
MPOMBIIUTICHHBIX BOZ CIAHLIEBOrO MpOoH3BOAcTBA. MeToauka paspaboraHa B
Hayuno-uccienoBaTeibCkOM  HHCTHTYTE CIAHIEB NPHMEHHTEIBHO K
NPOMBIIIICHHBIM H XO3SHCTBEHHO-OBITOBBIM CTOKaM CIAQHLIEBOIO PErHOHA
[4].

B ombiTax BapbUpOBAIH KOHLECHTPALMI MHHEPATBHOH KHCIOTHI,
TCMITEPATYPy, MPOAODKHTEIPHOCT MPOLECCa, KOMHUYECTBO COpOCHTA.
PesynpTaTel npe BapUTEIbHBIX SKCIICPUMEHTOB TPUBEACHBI B TAOIHUIIC.

3aBHCHMOCTH CTENEHI OMHCTKI BObI, COIEePIRAIIEIT
cyMMapHbIe (PeHOJIbI, OT YCJIOBHIT IPOBE/ICHHsI
npomnecca (Komm4yecTso copdenra 2,5r Ha 1 71

O™ HIIAEMOIi BOIBI)

Dependence of the Purification Efficiency

of Wastewater Contaminated by Shale Oil Phenols
on the Conditions of the Process (2.5 g of Sorbent
for 11 of Water Treated)
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1 265 0,01 60 60 69,8
2 265 0,1 60 60 63,8
3 265 0,01 | 60 | 180 90,2
4 265 0,1 60 | 180 92,5
5 265 0,01 | 100 60 81,1
6 265 0,1 100 60 80,4
7 260 0,01 | 100 | 180 83,5
8 260 0,1 100 | 180 85,0
9 300 0,121 | 80 | 120 80,0
10 300 2012 |“80 | 120 914
11 260 0,055 | 80 | 220 84,3
12 265 0,055 | 80 70 88,7
13 300 0,055 | 100 | 120 86,0
14 265 0,055 | 70 | 120 94,7
15 265 0,055 | 80 | 120 86,0

Kax CICAYET HU3 MNPCACTABJICHHBIX JAHHBIX, HauOOIbIIAS CTENEHD
OYUCTKH BOJABI OT CJIAHLCBBIX (bCHOI[OB AOCTUTACTCs INPHU KOHUCHTPAIHU
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ceproit  kmcnotsr 0,055 mome- ', Temmeparype 70°C u mpogon-
JKATEIBHOCTH ombiTa 120 MuH. DKCIICPHUMEHT, MPOBCACHHBIM B YCIOBHIX
ombita 14 (cMm. Tabmuuy), HO 6e3 HarpeBanus, maet 30 %-HOe HU3BICUCHHE
(deHOMOB.  AHAJOTHYHBIM — PE3yabTaT TMOIYYEH TIPH  BBLACPKMBAHUHU
(benoncomeprkame  Boapl  (HadadbHAs ~— KOHIEHTPALMsl  CyMMAapHBIX
cnannesbix pesonos 330 mr-1') B mpucyrcteum 0,1 momb- i cepHOi
KUCIOTHI Oe3 mepevernuBanus mpu temmeparype 20 °C B Teuenue 180 mun.

OmpITEl MO W3YYCHHIO BIMSHUS KOMUuecTBa «JcTcopba» Ha CTENEHb
U3BJICUCHHs (DEHOJIOB TMOKA3aJIH, YTO ISl OYMCTEH BOJBI C COACPIKAHUEM
CYMMAapHBIX CTaHIeBbX (eHomoB 100-350 mr-x' mocratouso 1,0-2.5 r
copoenTa. [Tpu 60-70 °C u xoruentpauuu ceprou kucaors! 0,055 momb 310
KOJIMYECTBO 3a 3 yaca oOpadoTku odecrieunBact 92—-96 %-Hoe U3BICUCHUC
CITAHLUEBBIX TPOIYKTOB.

Takum 00pa3oMm, MNPEIBAPHTCIBHBIC JAHHBIE II0 OUYMUCTKE (DEHOII-
COZCPIKAIIUX CTOYHBIX BOJ YKa3bIBAOT HA 3((EKTUBHOCTh UCCICIOBAHHOTO
COpOCHTA MO0 OTHOWICHHIO K COCAMHCHHUSIM (DCHOIBHOrO THMA. Bompocs
VTHIA3AMUH MPOAYKTA B3aUMOJACUCTBHSI (DCHOJIOB C COPOCHTOM, a TaKKE
MOMCK OONacTel €ro HKCIOJb30BAHMS IIOKA OCTAKOTCS OTKPBITBIMH U
SBJISIIOTCS IPEAMETOM JAJbHEHUIINX UCCICI0BAHUM.

BriBoabl

1. CopbenT «3cTcopO», OCHOBHOH OONACTBIO HCIIOIB30BAHUS KOTOPOTO
SIBIISIETCSl copOLMsT HEPTENPOAYKTOB C TBEPAOH U BOAHOW MOBEPXHOCTH,
MOJKET OBITh YCIICIIHO HMCIOIB30BAH AT XEMOCOPOLIMH OAHO- M IBYX-
ATOMHBIX (DCHOIOB U3 CTOYHBIX BOJ.

2. CreneHb CcBs3bIBAaHMS (PEHOMOB COpPOCHTOM «IJCTCOpPO» 3aBHCHUT OT
TEMIIEPATyphl, IMPOAODKUTEIBHOCTH IMPOLECCA H  KOHUCHTPALMH
MHHEPATBHOH KHUCIIOTHI.

3. B cayuac ecnu coaepikaHHE CyMMAapHBIX CIAHLEBBIX ()EHOJIOB B BOIE

< =
cocraBasier 100-350 Mr-a . onTHMambHOE KOIHUECTBO «IcTCOpOan,

00eCTIeUMBAIOIIEE UX MAKCHMATIBHOE U3BICUeHHUE, paBHo 1,0-2,5 r- e

USE OF UREA RESINS AS SORBENT
FOR THE EXTRACTION OF PHENOLS
FROM WASTEWATER OF OIL SHALE PROCESSING

L. GRIGORYEVA, N. KRAINYUKOVA

Summary

Results of preliminary studies on the use of urea-derived sorbent Estsorb for
purification of water contaminated by shale oil phenols are presented.
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The sorbent has a porous structure and is chemically active in contact with
phenolic compounds. Wastewater samples tested contained dissolved shale oil
phenols in concentrations ranging from 100 to 350 mg*I"". Purification experiments
were performed under the following conditions: temperature 60-100 °C, mixing time
60-220 min, mineral acid added 0.01-0.1 moles per liter. Estsorb concentration of
the mix 1-25 ¢'I”". After purification Estsorb was separated by filtration.

The initial concentration of shale oil phenols and their residual concentration
after the Estsorb treatment were determined by the method of differential
spectroscopy on Specord M 40 UV-spectrophotometer. Calibration curves were
prepared both against hydroxybenzene and S-methylresorcinol mixes, and also shale
oil phenols. The phenols were determined as phenolates at 287-296 nm according (o
the method developed by Oil Shale Research Institute.

The results of the study demonstrated the effectiveness of the use of the sorbent
Estsorb for purification of phenol-containing wastewater. The best results for
wastewater purilication (phenol initial concentration 100-300 mg1™") were obtained
at temperatures  60-70 °C, mixing time 3 h, sulfuric acid concentration
0.055 moles:I™", and Estsorb quantity 1.0-2.5 g'I"". The purification efficiency was
as high as 92-96 %.

Problems of utilization of used Estsorb have not been investigated so far,
representing a matter for further studies.
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