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EVALUATION OF NOVEL NANODEMULSIFIER
BASED ON COLLOIDAL AND NON-COLLOIDAL
SURFACTANTS FOR THE REMOVAL OF
HYDROCARBONS FROM WASTEWATER

The separation of oil-waler emulsion, in general, is a major problem in oil production and refining processes. The authors
performed targeted laboratory and field studies on wastewater cleaning from hydrocarbons in the conditions of oil preprocessing
on the "ZhetybayMunayGaz" ofl field, Republic of Kagakhstan. The field pilot-scale tests (FPST) have been performed with a
novel nanodemulsifier IKHLAS -1 based on colloidal and non-colloidal surfactants. IKHLAS - I was selected after conducting
the laboratory tests with 42 other componentis of similar molecular compaosition. The data also demonstrate how the degree of
wastewater purification from oil depends on the specific consumption of demulsifier, demulsification femperature, the volume of
hard destructible water-in-oil emulsions, settling time and the demulsifier pH. The resulits of FPST have revealed the significant
advantage of using IKHILAS -1 in comparison with the standard demulsifier Randem-2219, since the obtained degree of
wastewater purification (oil concentration was below 50 mg/dm’) corresponds fo the requirements of the technology of water

re-injection fo maintain reservoir pressure.
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INTRODUCTION

The transition of oil-field to the late stage of
development is characterized by a significant
deterioration of the structure, continuous increase
in the proportion of oil reserves, flooding of crude
oil. Stable water-oil (water-in-oil, W/0) inverse,
direct (oil-in-water, O/W) and multiple emulsions
(water in oil, oil in water, W/O/W) emulsions
are formed, which complicate the processing of
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oil and water, leading to the formation of stable
intermediate layers in equipment and tanks for
oil preparation. Thus, the development of highly
efficient demulsifiers for old fields is a pressing
issue of modern oil-field chemistry [1-3]. Besides,
the O/W and W/0O/W are potential sources of the
pollution of the environment and the bottom hole
zone at the re-injection of formation water.

Thus produced water, wastewater, formation
water or brine as it is sometimes referred to,
is comprised of water containing residual
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JOCIJIKEHHA HOBOTO HAHOEMYIIBIATOPA HA OCHOBI KOJOIJHHX I HEKOJOTHHUX
TTAP IJIA OYUINEHHA CTTYHWX BOJ BII BYITTEBOIHIB

Tomin nadropopgroi eMyakcii € 0HICD 3 ocHOBHUX NpobiieM B ranysi BumobyTky ta nepepodbkn Hadru. [Ipose-
TeHo NabopaTopHi Ta IPOMHCIOBI TOCIITKEHHS 3 OUHIEHHS CTIYHHX BOX Bill BYIJIEBOIOHIB B YMOBAaX IIePBHHHOL mim-
rotoBkH HadTh Ha pornoeunli "Kernbaii Mynaiilaz" PecnyGnikmn Kazaxcran. JlocainHo-tipoMuciosi BUIpoOYBaHHS
(JIIIB) Gyau npoBeleHl 3 HOBHM HaHoIeeMynbratopoM Ixmac-1 Ha ocHoBi komnoinpmx i gexomoinumx ITAP, axuii 6vB
oBpaHuH 3a pes3yIbTaTaMH MaGopaTOpHHX TOCHImKeHb 42 3pasKiB MOmIOHHX KOMIIOSHINMHHX CKIamis. ¥ poboTi
TAKOXK MPEJCTARICH] JaHi Ipo CTYIiHE OUMINEHHS CTIYHUX BOJ, B 3aJIEKHOCTI Bi MUTOMOI BUTpPATH JIgeMYIBraTopa,
TEMTIEPATYPH JiceMyibrailii, obcary oOpobGieHUX CRITHOPYHHIBHUX eMyIbciii Ty "Macio B BoJui", 4acy BificToR
i pH meemyneratopa. Pesynbsratn HIIB moxasanm sHauHi nepesard Ixmac-1 y mopiBHAHHI 3 Ga30BHM IeeMYIbIa-
TopoM Randem-2219, ockinbku cryiide oduineHHs ¢Tignux Bog (He Oinbrre 50 wmr/mm®) winnosigae icHyio-
UMM BHMOTaM TEXHOJIOTI 3BOPOTHOTO 3aKAUYBAHHS B CHCTEMAaX MITTPHMKH IUTACTOBOTO THCKY.

Kawuoei caosa: HanodeeMyapedmop, oUUM{eHHA CIIYHUX 800, NepaunKa nideomoska Hagmu, emyavcii muny B/M i
M/B.
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HCCIEJOBAHHWE HOBOI'O HAHOSMVYIIBIATOPA HA OCHOBE KOJUTOUMJIHBIX H HEKOJNLTIOHWIHBIX
ITAB 114 OYHUCTKH CTOYHDBIX BOJ OT YITIEBOHOPO/J0B

PazmeneHue HepTeBOIAHON SMYIBCHH ABIAETCA ONHOM H3 OCHOBHEIX IPodIeM B oflacTH ToORIH U HepepaboTKH
wedru. IlposeneHsl maGopaTopHBIe W TPOMBITIIICHHBIE HCCISMOBAHNA IO OYHCTKE CTOYHBIX BOM OT YITIEBOTOPONOB
B VCJIOBHAX ITEPBHYHOM IOATOTOBKH He)TH Ha MecTopoxIeHuH " KeTrbaiiMynaiilaz" Pecryonnku Kazaxceran. OmeITHO-
IPOMBIIIIEHEBIE HeObTaHua (OIT) 6bIIM HpoBETeHB ¢ HOBRIM HaHOTesMyIbratopoM HMxmac-1 Ha ocHOBe
KOJUTOMITHEIX W HekoutouaHeix [TAB, koTopsiil 6611 mogobpaH 1o pesyasTaTaM J1afopaTopHBIX HeclenoBaHui 42 o6-
PA3LOB MIOTOOHEIX KOMIIOIUITHOHHEX ¢OCTaBOB. B paboTe TaKKe NPeIcTABTEHE TAHHEIE O CTEIIEHH OUMCTKH CTOUHERIX
BOJ, B 32BHCHMOCTH OT YIEIBHOTO pacxoia AS3MYIEraTopa, TeMIIEpaTyphl IeSMYIbTAllNd, oObeMa 00padaThiBaeMBIX
TPYAHOPAZPYITTAEMEIX SMYIRCHI THIA "Maclo B BomE", MPOTOIEKUTETRHOCTH WX oTcTanBanmusa W pH mesmymbraTopa.
Pesynerater OITH mokasanu 3HaYUTENbHEE NpeuMymiecTBa Mxmac-1 1o cpaBHeHHIO ¢ Ga30BBEIM TEIMYIBrATOPOM
Randem-2219, nockosibKy CTENEHb OYHUCTKM CTOUHBIX BOJ (He Goriee 30 Mr/am®) cOOTBETCTBYET CYIECTBYIONIMM
TpeGOBaHUAM TEXHOIOTHH 0OPaTHOM 3aKauKH B CHCTEMAX MTONICPKAHUS TDTACTOBOTO TABICHM.

Kinwoueante caoea: HaHOOeIMYA62AMOP, OHUCHKA CHHOYNBIX 800, HepauuHda nod20MmosKa Heghmu, smyavcuy muna B/H u
H/B.

ISSN 0204-3556. Ximia i mexnoaozis soou. 2019, 41, o 6 6§29



