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VY craTTi po3rNIAHYTI MEPCHEKTHBHI JOCHTIIKEHHS 3 PO3POOKH MPOTOYHOTO AKTHUBATOPa BOIHU
MIPOMHUCJIOBOTO MpHU3HAUYEHHS, 3 €(PEKTUBHUM PpO3MOALIOM KaTiOHIB Ta AaHIOHIB, IO JO3BOJUTH
CTBOPUTH BHCOKOE()EKTUBHMM MpPUCTPIN [ 3HEcoJeHHs abo KOHLEHTpyBaHHS BoJ. Haseneno
JOCTIPKEHHSI HaIlIBIPOHUKHUX TMEPEropoAoK 3 TKAHWHU 1 METaJeBOro OIMOJISPHOTO EIEeKTPOay.
Kiro4oBi ciioBa: akTHBaTOp BOJH, JOCHIDKEHHS, IEPETOPOIKA, TKAHWHA, OIMOJSIPHHUNA €ICKTPO/I.

The article describes the development of prospective studies on flow activator of water for
industrial use, with an effective separation of cations and anions, which will create a high-performance
device for concentrating and desalting water. Studies are semipermeable walls of fabric and metal
bipolar electrode.

Keywords: water activator, research, partition, fabric, bipolar electrode.
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TETEPO®A3HBII CUHTE3 TPUAJIKHJIOPTO®OPMUATOB B
NPUCYTCTBUU NOJUITUIEHIJINKOJIA-9

Xnopodopm pearupyer ¢ nepsuuHbiMU criupTamu 1 NaOH B mpuCyTCTBMM MOJIMATUIICHIVIMKONA-9 B
kauectBe K®OII ¢ oOpa3oBaHueM TpUANKWIOPTOGOPMUATOB. ODKCIEPUMEHTAJIbHBIE JaHHbIE

MOKa3bIBAIOT, YTO JAaHHBIM CIIOCOOOM C  Y/IOBJIETBOPUTEIbHBIMH BBIXOJaMHU MOJIy4aroTCs
TPUMETHIIOPTOPOpMHAT, TpU3TUIOpPTOHOpPMHAT, Tpu-H-OyTUIOpTOPOPMUAT u TPU-H-
NEHTUIOPTO(OpMHAT.

KutoueBble cjioBa: TpuankuiopTopopmMuarsl, Mexk(da3Hblii KaTanus, KaTalu3aTopbl (pazoBoro
NepeHoca, MOJUITHIICHIIIUKOIb-9.

Beenenue. /[aHHas cTaThs SBIETCA MPOJOJKEHUEM HUCCIEA0BAHUN, TOCBALIEHHBIX
CUHTE3Y TPUATKUIOPTO(HOPMHUATOB B YCIOBUAX MEK(PA3HOrO KaTaausa.
AHaJIU3 MOCJIeHUX UCCIIeI0BaHMI U uTepaTypbl: B3anmozeiictBue ximopodopma
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¢ nepBuuHbIM ciupToM U NaOH Ha ceromHsamauii AeHb SBISETCS HAaMOOJee SKOHOMUYHBIM
U yIOoOHBIM crmocoOoOM TModyueHus TpuamkuioptohopmuaroB [1-3]. Jns mposeaeHus
peakiMu HeOoOXOAMMO HCIOJIb30BaHUE BBICOKOA((EKTUBHOTO Kataimuzaropa (pa3zoBoro
nepenoca (K®II), T.k. naHHbIe peareHThl HaXOAATCS B pa3HbIX (azax, B Bojge u CH,Cl,. B
kagyectBe KOOIl Moryr mnpuMeHSTbCS Kak YETBEPTUUHbIE aMMOHHEBBIE COJIH U
noporocTosimue KpayH-3¢upst [2,3], Tak u HOBBIe TUIIBI KDII nmomanaHoit npupoasl, o,m-
Ouc-(IUaTKUIIaMUHO)OJIMrooKkcaayikanel  [1], a Tak ke Opomuasl  o,®-0mc-(N,N,N-
TPUATKWUIAMMOHUHN )0JIMTOOKCAANKaHOB [2,3].

HenaBHo Hamu ObLT ONMMCaH CHMHTE3 HOBOTO MOJAAHJA JAaHHOTO Tuma, Audpomuaa 1,8-
ouc(N-amuno-N,N-mumerniaMmmonuii)-3,6- TMHOKCAOKTaHA [4], OKa3aBIIErocs
s dextuBabiM KODII B cuHTe3e TpuankuiopTopopMuartos [5].

Leap wuccaenoBaHusi, MOCTAHOBKAa Tmpoduaembl: HecMOTps Ha  BBICOKYIO
s dextuBHOCTH B KauecTBe KDII, kpayH-3¢upsl, yeTBepTUUHBIE aMMOHHUEBbIE conid, KDII
HNOJAHIHON MPUPOABL: O, ®-0MC-(IUATKUIAMUHO)OJIUTOOKCaallKaHbl U OpOMHIBI 0,0-Ouc-
(N,N,N-TpuaikuiaMMOHHI1)0JIMTOOKCAAIKAHOB SABJISIOTCS JINOO BeChbMa JIOPOTMMH (KpayH-
3¢upsl), MO0 TPYAHOAOCTYITHBIMH VISl IIMPOKOTO MPUMEHEHHS B POMBIIIIIIEHHOCTH.

Marepuanabl ucciaenoBanmii: J[aHHas  cTaThd  MOCBALIEHA  KCCIEJOBAHUIO
BO3MOXXKHOCTH  peaju3ali  TeTepo(a3sHoro CHHTE3a  TPUAIKHIOPTOPOPMHUATOB B
MPUCYTCTBUM 0o0Jiee IKOHOMHYECKH BBITOAHOTO U noctynmHoro K®II — xommepueckoro
nomdTUICHrIuKosA-9  (I191-9),  aBnsromerocss CcMecpl0 OJUTOMEPOB CO  CpeaHEl
MouieKyJisipHOi Maccoit 400 — 414 y.e.

Pe3yabTaThl HccienoBanuii: HamMu HaiiaeHO, 94TO HOAMATHICHIIMKOIL-9 (I1DI-9)
KaTanu3upyeT oOpa3oBaHWe TpuUMeTWIOpTOpopMHaTa, TpuITHIOpTOdhOpMHUaTa, Tpu(H-
OyTtuin)oproopmuara u Tpu(H-TIeHTII)opTOPOopMHUaTa u3 xJsopodopma,
cootBercTBytomero cnupta u NaOH B cpene nuxmopmerana. [IpumeHeHne nuxiopMeTaHa
MO3BOJIIET M30eXKaTh TYOUTEIILHOTO TMeperpeBa peakimoHHo# cpeabl Boime 40 °C.

[Tpumenennue B kauecTBe KaTanuzaropa azoBoro nepenoca [191'-9 B konmuectse 0,1
MOJIbH.% / Ha 1 MOJIb CIIUPTa PUBOANUT K TOJYYCHHUIO TPUMETHIOPTOGOpMHUaTa C HU3KUMHU
Beixogamu (21,8 %). IlosTomy B mpoBeneHeHHOW cepuu skcnepumeHTtoB [191-9
ucnonb3zoBaics B konudectse 0,3 MoibH.% / Ha 1 MOIb criupTa. DTO MO3BOJIWIO TOTYUYUTh
1esieBbie Y(PUPBI OPTOMYPaBLUHON KUCIIOTHI C IPUEMJIEMBIMHU BhIXO1aMu. M3 MeTaHona u

xnopodopma u NaOH cl OMe
/ - /
o0pasyercs HC—Cl + 3MeOH +3NaOH — =0 HC—OMe
TPUMETHIOPTO(HOPMHU \ CH,CI, / NaOH \ + 3 NaCl + 3HOH
Cl OMe
aT ¢ BeIxojgamu 38,4 —
38-41%

41,5%  (pwuc. 1).
JlaHHbBIN CUHTE3
YCIOKHSICTCS
TPYAHOCTBIO pa3jelicHus B JAOOPATOPHBIX YCIOBHAX HEOOJBIIUX KOJIMYECTB CMECH
CH(OMe);-CH,Cl, B cBsi3u ¢ HEIOCTATOYHO OOJIBINION PA3HOCTBHIO TEMIIEPATyp KHUIeHus. B
MPOMBIIIJICHHOCTH 3TOT HEJOCTATOK MOYKET OBITh JIETKO YCTPAHEH BHICOKOA(PHEKTHBHOMN

Puc. 1 - Cxema cunresa tpumetunoptodopmuara B rerepodasHoi
cucteme npu karanusze [101-9

pextudukanueit. 13 cl OFEt

/ PEG-9 /
STaHONA M XI0PohopMa !~ 4 3EOH + 3NaoH HC—OEt 4 3NaCl+3HOH
u NaOH o6pasyetca  \ CHCL/NaOH &

cl
TpU3TUIOPTOOpMHUAT

o 38%

¢ BeIXOJOM 38,6 %

Puc. 2 - Cxema cunTe3a TpustuiiopropopmMuara B rerepodazHon

(puc. 2). cucTeMe TIpH Katanuse 11919
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B nmamHOM ciydae TpHATWIOPTOGOpPMHUAT JIETKO OTHENSACTCS OT PACTBOPUTENS H
M30BITOYHOTO XJIOpodopMma (HpaKkIMOHHOW TEeperoHKo B ciaboM Bakyyme. OIHaKo cam
MPOIECC CHHTE3a BEChMa YYBCTBUTEIIEH K TNEPErpeBy M JIOMKEH MPOBOIUTHCS MPH
TeMIiepaType peakinoHHoi cpeabl He Boiiie 30°C. U3 u-6ytanona, xmopodopma u NaOH
oOpa3zyeTcs Tpu-H-

OoytuiopToopmMuaT cl ?Bu-n
¢ 0oJiee BBICOKHM HC—CI + 3n-BuOH + 3 NaOH PEG-9 HC—OBu-n 4+ 3 NaCl + 3HOH
437 % \ CH,CI, / NaOH \
BBIXOJIOM 7 % cl OBU-n
(puc. 3). 4%
B nannom Puc. 3 - Cxema cunTe3a Tpu-H-OyTHIOpTOhOpMHUATa B reTepodazHOM
ciy4yae BaKyyMHas cucteme npu karanuze [191-9

pexTudUKalys MO3BOJSET MOJYYUTh YUCTHIM MPOIYKT Jake B JJAOOPATOPHBIX YCIOBHSIX.
[Ipu pextudukanumu Takxke perenepupyerca 6,5 % HempopearupoBaBiiero H-OyTaHoa.
B03MOXHOCTh €ro MOBTOPHOI'O HCIOJb30BaHMsSI B YCIOBUSIX IPOU3BOJCTBA IMOBBIIIACT
o0t BBIXO]T Tpu-#-OyTunopTodopmuara, KOTOPBIN COCTaBJISIET o
MMPOKOHBEPTUPOBAHHOMY H-OyTaHoIy 46,7 %.

[Ipu B3ammopeiicTBum  H-mieHTaHona ¢  xjopodhopmom w  NaOH  Tpu-u-
neHTuIopToPopmMuat oOpazyercs ¢ elle 00JIbIIMM BeIX0A0M, 62,1 % (puc. 4). BeposrHo,
BO3pacTaHue

Cl OC.H,-n

TMNO(QUIBLHOCTH / PEG-9 RS
. HC—Cl ] — -
pCaKLMOHHOU cMecu \c| + 3 n-C,H,,OH 4 3 NaOH CH,Cl, /NaOH \oc Hs _;1 + 3 NaCl + 3HOH
OJIaronpusTCTBYET o
0

1IeJIEBOMY O0Opa30BaHUIO P
TPHATKAIOPTOhOPMHUAT uc. 4 - Cxema cuHTE3a TPU-H-TICHTIIOPTO(OpMUaTa B
a rerepodazHoii cucteme npu kataimze [1291'-9

B nmanHoM cnydae BakyymHas pEeKTHU(UKAIMS TaK K€ MPUBOJUT K TOJYUYCHUIO B
7a00paTOPHBIX YCIOBUSAX JOCTATOYHO YHUCTOrO TpU-H-TIeHTWiIopTodopmuata. Ilpu
pextudukanun Takxke pereHepupyercs 20,3 % HempopearupoBaBIIETO H-TIEHTAHOJIA.
B03MOXXHOCTh €r0 MOBTOPHOTO MCIIOJIB30BAaHUS B YCIOBHSIX MPOU3BOJACTBA CYIIECTBEHHO
MOBBIIIACT OOMIMH BBIXOA TPHU-H-TICHTWIOPTOQOpMHATa, KOTOPBIA COCTaBISIET IO
MIPOKOHBEPTUPOBAHHOMY H-TIEHTaHOIY 77,9 %.

JKcnepuMeHTaIbHAs YacTh. CnekTpsl AMP H PETUCTPUPOBAIIA HA CHEKTPOMETPE
VARIAN VXR-300 (300 MI'u, Me,Si B kauecTBE BHYTPEHHETO CTAaHJApTa; IMPHUBEACHbI
snayeHus O, M.a., KCCB (J), I'u.). CHCIl; u CH,Cl, aGcomotupoBaii KUNSYCHHEM U
neperonkoi Haa P,Os. DTaHoNm M METaHOJ a0COTIOTUPOBAIM KHUISTYCHHEM W TIEPETrOHKON
Hax Ca.

Tpumernaopropopmuar. K 40 r (1000 mmons) NaOH noGaBunm npu oXJakIeHUH
16,02 r (500 mmons) abc. MeOH, 3arem uepe3 10 mun npu nepemerinBanuu n06asumu 20
mia CH,Cl,, 0,62 r (1,5 mmoms) I121-9, 50 ma CH,Cly, 3atem mpuxanamu 29,84 r (250
mmodb, 29 mir) CHCI; u 20 M CH,Cl,. TlepememmBanu peakiimOHHYIO CMECh B T€Y. S5 d.
[lepBoHauanbHO HaOmOMAICT pa3orpeB peakuuoHHod cMmecu g0 40°C, 3arem ee
temneparypa nagana g0 20-25°C. Belaep:KuBaiu MpU 3TOM TeMIeparype pPeakiMOHHYIO
cMmech 35 — 40 4. 3aTeM HeopraHMYECKUil 0caZoK OT(UIBTPOBBIBATIU U MPOMBIBATIU €T0 25
mia CH,Cl,. 13 ¢unsrpara orronsimu CH,Cl, ¥ A0MOJHUTEIRHO SKCTPArupoBaid UM
neopranuueckuii ocamok NaCl - NaOH, u3 skcrpakra otronsiin CH,Cl, . Ocratku mocie
otrorku CH,Cl, o0benusu 1 oaBepraiu GppakIiMOHHON TIeperoHKe, 0Torpas Gpakiuu:
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| dbpaxiwys t,, = 84 —96°C, 3,00 — 4,26 r, conepskanue HC(OMe); 71%, Boixon 12,0 -
17,1 % (mo MeOH);

Il ppakuus (ocHoBHAs) t,, = 96 — 102,5°C, 4,32 — 4,86 r, conepkanue HC(OMe);
96%, BbIXO 24,4 — 26,4% (10 MeOH), np® 1,3790, mut. np?° 1,3793 [6]. Crexrp SIMP *H
(300 MI'u, CDCl3, 6, m.1.): 3,315 ¢ (9H, OMe), 4,957 ¢ (1H, CH).

Oo6muit Beixoq HC(OMe); coctaut 38,4 - 41,5% (mo MeOH).

A. IlpoBeaeHue peakuuu B TE€X K€ YCIOBHSX IPU HCHOJb30BaHMU B KadecTBe KDII
0,1% momnbH. % [191°-9 no3BonmiIo NoayYuTh TpUMETHIOpTOPOMHUAT ¢ BhIxoAoM 21,8%.

Tpuwytuaopropopmuar. K 40 r (1000 mmons) NaOH mobaBunu mpu oxjakIeHUN
23,04 r (500 mmons) abc. EtOH. Beinepxkanu 1 1 npu 10°C, 3arem npu nepemeninBaHuu
npudaswm 50 mu CH,Cly, 3atem 0,62 t (1,5 mmons) I191-9, 3arem 10 M CH,Cl,, 3aTtem
npu oXJaKIACHUH Boaol npukanaimm 29,84 r (250 mmons, 29 mi) CHCIl3; u 20 mur CH,Cl,.
[lepememBanu peakUMOHHYK) CMECh B TE€Y. 5 4, OXJAXJas BOAOM M MOAACPKHBAA
TeMIIepaTypy pPeakIMOHHON cMmecu B mpenenax 21 - 27°C. BeiuepxuBanu peakiMOHHYIO
cmech npu 15 — 20°C B Teuenuu 70 4, 3aTeM HEOPraHUYECKH OCaI0OK OT(PUILTPOBBIBAIIN U
npombiBain ero 55 ma CH,Cl,. U3 ¢unerpara otronsimu CH,Cl, u monosnauTtensHoO
skcTparupoBanu uM Heopranmdeckuii ocamok NaCl - NaOH, u3 skcTpakra OTTrOHSIIH
CH,CI, . Ky6oBbie ocratku nocine orrouku CH,Cl, o0beuHsIM 1 IeperoHsin B BakyyMme,
otompas ¢Ppakmuro  65-67°C (40 mm  pr. cr.). Ilomygeno 9,53 r (38,6 %)
TUMETHIOpTOhopMHuaTa, OeCIBETHAS KUIKOCTD, nD15 1,3948, mur. nD20 1,3922 [6]. Cnektp
SIMP 'H (300 MI'n, CDCls, o, m.i.): 1,242 1, (9H, NOCH,Me, %) = 7,2 T'), 3,621 x (6H,
NOCH,Me, *J = 7,2 I'ny), 5,181 ¢ (1H, CH).

Tpu-(u-6yrmn)opropopmuar. K 40 r (1000 mmons) NaOH npoGaBwmu mpu
oxnaxnaenuu 37,06 r (500 mmonp) H-Oyranona, dvepe3 10 MuH. no6aBwiM 1pu
nepememmuBanuu 55 mn CH,Cly, 3atem 0,62 r (1,5 mmonas) 1919, 3atem , 3atem mpu
oxnaxaeHun Bogoi mpukamaau 29,84 r (250 mmonas, 29 ma) CHCl; u 25 ma CH,Cl,.
[lepememmBany peaklIMOHHYIO CMECh | 4 BbIAEpKUBasA TEMIIEPATypy PEaKLIMOHHON cMecH
20 -26°C (oxnaxaeHue BOAsSHOM Oaneil). 3aTem OaHio yOpanu, Jaiau peakIMOHHOW CMecH
pazorpetbesa 10 32°C, u nepeMelMBaliv emie 2 4. Beiepxanu peakliMOHHYI0 cMech 25 4
npu 24°C, mobaBwiu 50 mu rekcaHa u oTduiabTpoBanu Heopranmueckuii ocamok NaCl -
NaOH, mpombutu ero 80 mia CH,Cl,. 13 ¢unerpata orornanu CH,Cly-rekcan u maHHBIM
OTTOHOM JIOTIONTHUTENBHO SKCTPArUpOBalii HEOPTaHUYECKUH OCaIOK, W3 OKCTpaKTa
ororHam CH,Cl,-rekcan. OObequHMIM KyOOBBIE OCTATKM W TOJBEPIIIM BaKyyMHOMH
bpakMoHHOM Tieperonke, oroupas ¢pakmuto ¢ T.kum. 97,5 — 100,5 °C (40 mm pT. CT.).
[Tomygeno 16,92 t (43,7 %) tpu-u-Oytunopropopmuara, OeClBETHAS KUIKOCTH, np>°
1,4160, ut. np?’ 1,4150 [5]. Crextp IMP H (300 MI'u, CDCls, o, m..): 0,932 T (9H,
OCH,CH,CH;Me, 3J = 7,2 T'm), 1,403 cexc (6H, OCH,CH,CH,Me, *J = 7,2 T'm), 1,593
kBuHT (6H, OCH,CH,CH;Me, %) = 7,2 T'n), 3,539 T (6H, OCH,CH,CH;Me, %) =72 I'n),
5,145 ¢ (1H, CH).

N3 noBymku u mpenarona BeiaeneHo 2,42 r (6,5 %) HempopearupoBaBIIETO H-
OyrtaHona. Takum o0pa3zoMm, BbIXOJ TpH-H-OyTUiIOpTOPOpMHATA O MpPOpearupoBaBlIeeMy
H-OyTaHomy cocTtaBisieT 46,7 %.

Tpu-(n-neatua)opropopmuar. K 40 r (1000 mmonr) NaOH noGaBwim mpu
oxnaxaeHuu 44,08 r (500 mmoss) n-tieHTanoma, 3ateM 20 mur CH,Cl,, uepes 20 muH. mpu
nepememmuBanuu go6aBwn 0,62 t (1,5 mmons) II91-9 u 65 mum CH,Cl,,. 3atem, mpwu
oXJaxAeHUH Bojou, nmpukanamd 29,84 r (250 mmoub, 29 mia) CHCIl; u 10 ma CH,Cl,.
[lepememmBany peakMOHHYIO CMECh 5 Y, TO3BOJIMB PEAaKIIMOHHOW CMECH CIepBa
pazorpetbes 10 30 - 31°C, 3aTem ocThiHyTh 110 23 °C. Briaepkanu peakIMOHHYIO CMeCh 75
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v ipu 21°C, 3atem otduibTpoBasin Heopranudeckuii ocagok NaCl - NaOH, npomsisas ero
CH,Cl,. N3 dunptpata otorHamu CH,Cl, u pmaHHBIM OTIFOHOM JIOMOJIHUTEIHHO
skcTparupoBain Heopranmdeckuii ocamok NaCl - NaOH, u3 skcrakra orornamu CH,Cl,.
OObenuHUIM KyOOBBIE OCTAaTKM M TOJIBEPINIM BaKyyMHOH (paklIMOHHOW IEpEeroHke,
otbupas ¢pakuuto ¢ T.kum. 126 — 130 °C (4 mm prt. ct.). [lonyueno 28,40 r (62,1 %) Tpu-u-
amuioptopopmuara, GecriBeTHast KUIKOCTD, np'® 1,4132. Coektp SMP 'H (300 MIm,
CDCl;, o, m.1.): 0,906 T (9H, OCH,CH,CH,CH,Me, %] = 6,9 T'm), 1,27-1,41 m (12H,
OCHQCHQ((C_Hg)_ZMe), 1,607 xBHUHT (6H, OCHQC_HgCHZCHZMe, 3J =6,9 '), 3530 (6H,
OCH,CH,CH,CH,Me, 3] = 6,9 I'n), 5,145 ¢ (1H, CH).

N3 noBymkum wm mpenrona BeiaeneHo 8,97 r (20,3 %) HempopearupoBaBIIEro H-
neHranosa. Takum oOpa3oM, BBIXOJ TPU-H-TIEHTUIOPTOPOpPMHATA IO POpearupoBaBIIeMy
H-TIEHTAHOIy cocTaBisieT 77,9 %.

BeiBoa. Takum 06pazom, yctaHoBjeHO, uTo [191-9 sBisieTcss HOBBIM MEPCIEKTUBHBIM
U JICIIEBbIM KaTaIU3aTopoM (ha30BOT0 MepeHoca Ajs MOIyUeHus: TPUAIKUIOPTO(HOpMUATOB
13 xjopodopma, nepBuuHbIX cnuptoB 1 NaOH.

Cnucok jsmreparypsl: 1. Cunres u ucnonszoBanue o,0-0uc(N,N-guankuiaMrHo)onurookcaaakaHoB
M MX aHAJOroB KaK KaTamu3aTopoB (a3zoBOro mepeHoca i MOJYyYeHHS TPHAIKHIOPTOPOPMHUATOB B
rereporeHusix cucremax. / B. I'. [lImambype, O. JI. Crobenes, B. M. I'punes, A. A. Imumpenxo, A. I1.
IInewrxosa, JI. M. Ilpumeixun // Kypa. opran. xum. -1995. — 1.31, Ne 3. — C.660 — 664. 2. [TonyyeHue
TpHATIKWIOpTOPOopMUaTOB U3 XJIOpodopMa U CIHPTOB B YCIOBHUSAX MeX (aszHoro karamusa. / JI. M.
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I'erepoda3Hblii CHHTE3 TPHAJKHIOPTOGOPMHUATOB B MPUCYTCTBHH NOJIMITHIEHTINKOJs1-9 /
ITamoypr B.B. / Bichuk HTY «XIII». Cepis: Hosi pimeHHs B cyyacHUX TexHojiorisax. — X: HTY
«XII», — 2013. - Ne 11 (985). — C. 132-136. — bibmiorp.: 5 Ha3B.

Xnopodopm pearye 3 nepeunnumE cniupramu Ta NaOH y rerepodasniii cucremi CH,Clo/H,0 3
YTBOPEHHSIM TPUATKUIOPTOPOPMIATIB Yy MPUCYTHOCTI MOJIETUIICHTIIIKOII0-9, IKUIl BUCTYIAE Y SIKOCTI
e(eKTUBHOIO KaTalli3aropy Mik¢a3zHOro mnepeHocy. EKcnepuMeHTalbHI JaHi MOKa3yroTh, LIO 3a
3aMpoIOHOBAaHUM METOJIOM TPUMETHIIOpTOPOpMIaT, TpUueTuioprodopmiar, Tpu-#-OyTusopTopopmiar 1
TpU-H-TIEHTUIOPTOGOpMIaT MOKHA OTPUMYBATH 13 33/10BUIBHUMHU BHUXOJIaMH.

KuarouoBi caoBa: Ttpuankimopropopmiati, MibK(asHUI Kartami3, KaramizaTopu (a3oBoro
MEPEHOCY, TOJIeTUIICHTTIKOB-9

Chloroform reacts with the primary alcohols and NaOH vyielding trialkyl orthoformates at the
presence polyethylene glycol-9 as phase transfer catalyst. The experimental data show that
trimethylorthoformate, triethylorthorformate, tri-n-butylorthoformate and tri-n-pentylorthoformate may
been obtained with the moderate yields

Keywords: tryalkylortoformates, interphase catalysis, phase transfer catalysts polyethylene
glycol-9
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