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CpaBHeHue agcopOuum peHoJia HA PA3JIMUYHBIX OPOAX I PeBeCHHbI

B crarbe m3ydena agcopOius ¢eHoNa Ha pa3IMYHBIX MOPOJaxX APEBECHHBI. [T MpoBeneHus SKCIepuMeHTa
HCHOJIb30BAIUCH TaKHe JPEBECHBIC MOPOJbI, KaK JIMCTBEHHHIIA, B3, KiIEH, Oepe3a, COCHA, TONOJb, BETIa U
ocuHa. B pesynbrare NpoBEACHHBIX 3KCICPUMEHTOB ObLIO BBIABICHO, YTO OOJBLIMHCTBO MOPOA JPEBECHH
HOTJIOIIAET BOJY B OOJIBbILIEM KOJIMYECTBE, YeM (DeHOI, H, BCISICTBHUE ITOr0, KOHLEHTpalMs GeHosa B UCXo-
HOM pacTBOpe Bo3pacTaeT. M3 nccnenyembIx mopoJ ApeBECHH JIydlline pe3ynbTaThl o copOimu denomna no-
Ka3aya cocHa. ABTOpaMH IIpe/ICTaBlIeHa CPaBHATEIbHAS XapaKTepUCTHKA aIcOPOIMOHHBIX CIOCOOHOCTEH He-
CJICIOBAaHHBIX ITOPOJ IPEBECHHBI. Pe3ylbTaThl MCCiIeOBAaHNS HAIIPABJICHBl HA OYHCTKY CTOYHBIX BOJ HedTe-
niepepabaThHIBAIOINX 3aBOJIOB U, KaK CJIEJICTBUE, Ha YIIydIIeHHE SKOJOTHIecKoi cutyaruu B [laBmogapckom
peruone. HayuHoli HOBM3HOM HACTOSIIETO NpPOEKTa sSBIAETCs pa3paboTka Merona amcopbuuu (eHoma u3
CTOYHBIX BOJ] HE)TEXMMHUYECKOH MMPOMBIIIIEHHOCTH Ha IPEBECHHE C TIOCJISIYIOLIECH ero MONMUKOHACHCALlHEH.

Knouesvie cnosa: ancopbums, GpeHon, xpomarorpadust, KOHIEHTpALUs, IPEBECHHA, CTOYHBIE BOJBI, MUKDPO-
CTPYKTYpa, COCHa, COPOLIMOHHAsI EMKOCTb, 3aMauHBaHHE.

®DeHOJT OTHOCHUTCS K 3KOJIOTUYECKH OMAcCHBIM COEANHEHUSM, TaK KaK IPUBOJUT K HAPYIICHUIO (QYHKIIUHA
HepBHOH cuctembl. OTpapieHne (HEHOIOM MPOSBISIETCS B PE3KOM KPAaTKOBPEMEHHOM BO30YXKIEHHH C TO-
CIICAYIOIIMM YTHETEeHHUEM, CYA0POTaMH U apauiioM AbIXaTelbHoro uneHTpa [1].

Cryck B BOJIOEMBI U BOJOCTOKH (DEHOJIBHBIX BOJ PE3KO YXYAILIAeT UX 0OIee CaHUTapHOE COCTOSHUE,
OKa3bIBasl BIMAHME HA KUBBIE OPTaHU3MBI HE TOJIBKO CBOEH TOKCHUYHOCTBIO, HO U 3HAYUTENIbHBIM H3MEHEHHU-
€M pexuMa OHMOTCHHBIX JIEMEHTOB W PacTBOPEHHBIX ra3oB (Kuciopoja, yriekucioro rasa). [IJIK ¢enona
JUISL BOIOGMOB CAaHUTAPHO-OBITOBOTO 10JIb30BaHMs cocTariser 0,001 Mr/aM’ 10 OpraHoOIENTHYECKOMY HOKa-
3arento [2].

Kpome toro, ¢eHon siBIseTCsl peaIIecCTBEHHIKOM OoJiee OMacHbIX coeauHenuil. [Ipu xmopupoBaHun
BOJIBI OH CIIOCOOEH OOpa30BHIBATH IajOreHCOACpIKAIINE COSOTUHEHUs, 00najarome BEICOKOH Omoioruye-
CKOW aKTUBHOCTBIO, YTO CIIOCOOCTBYET Pa3BHTHIO 3JI0KaYECTBEHHBIX OITyXOJIeH, T€HEeTHYECKHX OoJie3Hei
[1,3].

AncopOuus (eHosa Ha MOBEPXHOCTH JIMCTBEHHOW M XBOHHOW JIPEBECHHBI HCCIIEJOBaHA B paboTax
H.A. MamieeBoii [4]. B xauecTBe ONBITHBIX 00pa3LoOB UCMOIB30BaUCh OmWikH (ppakuus 0,315-0,63 mm)
TIOPOJ IpeBeCUHbI OCUHBI (Populus tremula) n cocHbl (Pinus silvestrus) npu temmeparype 25 °C. 3HaueHus
YACTBHOW TOBEPXHOCTH M M3OBITOYHOM YIENBbHON ajcopOuuu ¢eHona s oOpa3loB OCHHBI COCTABWIIN
45 m*/r 1 180x10° mons/r 1 cocubl — 85 M*/r 1 360%x10° MOIB/T.

s npeBecHHBI COCHBI M OCHHBI cOpOuus ()eHOJIa OCYIIECTBIISIETCS Ha JOCTYMHBIX y4acTKax MOBEpX-
HOCTH BCIIE/ICTBUE B3aHMOJICHCTBUS T-CUCTEMBI (DEHONA C T-CUCTEMaMH apOMaTUIECKUX CTPYKTYP JIMTHOYT-
JIEBOAHOTO KOMIUIEKCA, & TAKXKE AUNOIb-AUIOIBHBIX B3aMMOIEHCTBUIN ¢ THIPOKCHIBHBIMHU TPYIIIAMU yIJie-
BOJIOB [4].

CrenaH BBIBOII O TOM, YTO Pa3iIUYHe aICOPOITMOHHBIX XapaKTEPUCTHK 00pa3IlloB OCHHBI M COCHBI 00Y-
CJIOBIIEHO OCOOCHHOCTSIMHA MUKPOCTPYKTYPHI JINCTBEHHON ¥ XBOWHOM JIPEBECHHEI [5].

Jns ompeneneHus KOHUIEHTpauuu (eHola B pacTBOPE MOCHE 3aMadyMBaHHUA HEOOXOOUMO MOCTPOUTH
rpaduK KOppeJsIIUU TUIOIAM MHKa OT KOHIeHTparmu (eHona. B cBs3u ¢ 3THUM ObLIO pemieHo MpoBECTH
CEepUIO 3aKO0JIOB CTaHAapTHBIX MPO0O pacTBopa (heHona.

PaboTsl o onpeneneHnio KOHUEHTpaUuU (eHoIa IPOBOAMINCE HA XKHUIKOCTHOM Xpomarorpade «JIio-
Maxpomy, OCHAIIEHHOM criekTpodoTomerpuyeckuM aetekropom CDJ[ 3220 ¢ ycTaHOBICHHOM IIMHON BOJ-
Hbl 248 M. [ToaBwkHas (asza momaBanach mmpuieBbiM HacocoM H 1730 yepes npeakononky KromasilC18
10x2,1 u xomonky KromasilC18 120x2,1 [6]. B kauectBe moasmxHOH (ha3bl Obla BbIOpaHa CMECh BOIBI,
aneToHuTpuiIa U pocopHoi KUCIOTH B 00beMHOM cooTHOImeHuu 79,9:20:0,1 [7]. [ns mocTpoeHust KpUBOH
3aBUCHMOCTH KOHIIEHTpanuu (heHoJia B PacTBOpe OT TUIONIAH KA ObLIH TPOBENICHBI aHAIHM3bI PE3yJIbTATOB
3aKO0JIOB CTaHIAPTHBIX pacTBOpOB (heHONa ¢ KoHeHTpanusamu oT 0,001 mo 5 %. Ilomydennsrii rpaduk npearo-
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CpaBHeHune agcopbuun deHona ...

JIaraeTcsl MCIONb30BaTh IS OIPE/IeNieHHs KOHIEHTpauu (eHoa mocie ajcopOiuu Ha IPEBECHBIX OpyCKax.
B Tabnuie 1 mpuBeneHb pe3yabTaThl XpoMaTorpadueckoro aHainmu3a CTaHAapTHBIX pacTBOPOB (eHoa.

Tabnuma 1

Pe3ysbTaThl XpoMaTorpaguueckoro aHaJIu3a CTAaHJAAPTHBIX PACTBOPOB (heHOJIa

Konnenrpanus
¢denomna, %

Ne 3akoima

IInomanp nuka,
mAU-¢

Cpennee apudmerrue-
CKO€ TUIOIIA/IN TTHKA,
mAU-c

CraHnapTHOE
OTKJIOHEHUE

JloBepuTenbHBIN HHTEpBAI
IpU AOBEPUTEILHON BEpPO-
atHOCTH 95 %

0,1

18763,93

19121,05

19957,11

19280,70

612,40

18587,71;19973,68

0,3

42037,44

43203,65

41528,48

42256,52

858,81

41284,71;43228,34

0,5

55189,71

53387,27

56548,33

55041,77

1585,71

53247,40;56836,14

0,7

67111,98

65807,34

65681,96

66598,00

66299,82

676,46

65636,90;66962,74

81778,98

83678,32

85498,65

83670,50

83661,19

1518,69

82168,32;85144,90

127531,37

123448,17

125954,72

125644,75

2059,17

123314,62;127974,88

154327,09

156835,35

W= W= || WIN =AW= W [—=]|W|N|— W[N] —

156019,14

155727,19

1279,36

154279,49;157174,90

HyTeM aHaJIn3a MOJYYCHHBIX 3KCIICPUMCHTAJIBHBIX JAHHBIX C MOMOINBIO AJITOPUTMOB IMOCTPOCHUS HC-
JIMHEHHBIX MaTEMaTUYSCKUX MO)ICJ'ICI;’I IMOCPEACTBOM CBCACHHA UX K HHHeﬁHOMy BULY ObL1a MoJriy4CHa npu-

Ommkaromast creneHHas GyHkims Buga y = 74500,2435-x

0,5205

, TJIe X — 3Ha4YCHHE IUIOIIAaHd (PEHOIBHOIO

MUKa, a Y — KOHIIEHTpanus ¢eHoya B pacTBope. Kpusas, mocTpoeHHas Ha OCHOBE SMITUPUYECKUX JAHHBIX, U
KpHBast MpuOIMKaronen GyHKIMH MOKa3aHbl Ha PUCYHKE 1.
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Pucynoxk 1. I'paduk 3aBHCHMOCTH IUIOMAAH IMHKA OT KOHIIGHTpaIWK (peHoa B pacTBOpe
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[MapamnensHO ¢ cocTaBieHHeM rpaduka 3aBUCUMOCTH TUIOIIAIN MHKa OT KOHIIEHTpaIuK )eHOoIa B pac-
TBOpPE IMPOBOJIWIINCH OMBITHI TI0 AHAIN3Y COPOIMOHHBIX CBOWCTB JPEBECHBIX IMOPOJ METOJOM OpoMaro-
METPUYECKOTO THUTpOoBaHUs. [loiydeHHbIe pe3ynbTaThl MOKA3all CHIDKEHHE pacxojia THOCYJIb(ara HaTpus,
YTO MOTJIO OBITH BBI3BaHO JIMOO IMOBBIIEHHEM COJiepKaHusl ()eHOIa B pacTBOpe, JIMOO SKCTParupoBaHUEM
OpPraHWYECKUX BEIIECTB U3 JPEBECHHBI B PACTBOP, KOTOPHIE BBI3BAJIIM CEPhe3HbIE OTKIOHEHUS B Pe3ybTaTax
skcniepumenTa. CpaBHEHHE MMOKa3aTelleld pacxojia THOCYIb(ara HATPHsI Ha TUTPOBAHHWE CTAHIAPTHBIX pac-
TBOpPOB (heHOJa U pacTBOPOB (heHOa MocIie acopOLUuK Ha IPeBECHHE PUBEACHBI B Ta0IuUIIe 2.

Taonuma 2

CpaBHeHHe noka3arteeil pacxoaa Tuocyab(aTa HATPHA HAa TATPOBAHHE CTAHAAPTHBIX PACTBOPOB ¢eHoIa
U pacTBOpoB ()eHOJIa MocJie a1copOINN Ha IpeBecHHe

- Pacxox THocynbdara HATpHsi HA TUTPOBAHKE, MIT Topora nepesa
1 % pactBop (eHona PactBop mocine 3amaunBaHus
1 11,8 7,8 Knen
2 11,2 8,2 Tomnosb
3 11,6 8,3 Ocuna
4 9 7,7 Betna
5 11,6 7,6 B3
6 12 7,6 Bepesa
7 12,6 6,2 CocHa
8 13,2 5,3 JIncTBeHHMIIA

s BEISICHEHUSI IPUYMHBI OTKJIOHEHHS PE3yIbTaTOB OMBITH OBUIO PEHICHO MPOBOIUTH METOIOM BBHICO-
K03(DPEeKTUBHOM KHIKOCTHOM Xpomarorpadum.

Jlnst aHanu3a aacoOpOLMOHHBIX CBOMCTB PA3IMUHBIX OO APEBECHHBI OpyckH obbemoM 100 cM’ mo-
rpyxanuch Ha cytku B 200 cM’ pacTBopa derona kouuenTpammeii 0,1 %. Jls NpoBeICHHs IKCIEPUMEHTA
UCIIOJIb30BAJINCH TAaKHUE JIPEBECHBIE IIOPOAbI, KaK JUCTBCHHUIIA, BA3, KJI€H, Oepe3a, COCHA, TOIOJb, BETIa U
ocuHa. Kak BUIHO U3 puCyHKA 2, pe3yibTaThl TOKA3alIH, YTO IPEBECHHA JIMCTBEHHBIX MOPOJ B OOJIBIIEM KO-
JI4YeCcTBEe COPOUPYET BOAY, yeM (HEeHOI, B UTOTe KOHIEHTpalus (heHosa B pacTBOpE BO3pocIa.

B AUCTBEHHUUA BA3  MKneH MEAbepesa OcocHa Brtonons  Beetna m ocuHa
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Pucynox 2. /luarpamMmma n3MepeHuni miomaau nuka ¢gexosa nocne norpyxenus opyckos B 0,1 % pactsop deHona

B Tabnuie 3 npuBeaeHsI pe3yabTaThl H3MEPSHUH TUIOIAIN MMKa (eHoNa Tociie MorpyKeHust OPYCKOB
B 0,1 % pacTtBOp peHOMA.

Tabnuma 3

Pe3yabTaThl H3MepeHuii NJI0omMAaau NuKa (peHosa nociae norpys;xxeHus opyckos B 0,1 % pactBop denosa, mAU-c

OmpIT HP:;ESH_ CocHa Bas Kien bepesa Tonons Betna OcuHa
1 33558,55 | 25669,65 | 30646,83 | 38392,31 | 32170,92 | 39615,16 | 37334,73 | 42130,3
2 36433,49 | 24141,74 | 31440,11 | 38502,07 | 33044,41 | 39860,11 | 37771,92 | 41912,99
3 36243,6 | 24554,1 | 31461,12 | 38456,39 | 33400,47 40232 37653,29 | 41834,67
Cp. apudm. 35411,88 | 24788,5 | 31182,69 | 38450,26 | 32871,93 | 39902,42 | 37586,65 | 41959,32
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CpaBHeHune agcopbuunn deHona ...

Pe3ynbTarhl mpoBeIEHHBIX HCCIICIOBAHUN TO3BOIMIIN BBIYUCIUTH COPOIIMOHHYIO €MKOCTh KKIOH Ape-
BECHOH MOpObI IO (heHOTy, KOHCTAHTHI aJICOPOIIIOHHOTO PaBHOBECHUS U CTEIIEHh OYHCTKU MOJICITBHBIX pac-
TBOpOB (eHoua. JlanHple npuBeaeHbl B Tabmie 4. HecMOTpst Ha yKa3aHHbIE B TaOJHIE BEINYHHBI CTEIICHN
OUYHUCTKHU MOJIEIBHBIX PACTBOPOB, JIPEBECHBIEC OPYCKH MOTJIOMIAIOT TAKXKe OOJBIIIOE KOJIMYSCTBO BOJBI U3 pac-
TBOpA, B Pe3yJIbTaTe Yero KOHIEHTpanus (eHoma B pacTBOpe Bo3pacTtaeT. TONBKO B ciiydae ¢ OpyckaMu co-
CHBI HaOJII0JIATIOCh YMEHBIIICHNE KOHIEHTPAluK (peHoa B pacTBOpe IMocie MPOBEICHHs mpolecca ancopo-
1017078

Taonuma 4
XapakTepHcTHKA aACOPOLMOHHBIX CIIOCOOHOCTEl Pa3JIMYHBIX JPEBECHBIX MOPOJ

ITokazarenu JluctBennuna | CocHa B3 Kren bepeza | Tomomb Betna OcuHa
Macca 6pycka, r 62,26 45,43 68,96 68,47 61,14 47,24 36,92 44,28
Copbumonaz 0,63 1,14 0,80 0,59 0,73 0,45 0,31 0,29

€MKOCTb, MI/T

Koncranta copbmon- 0,48 1,24 0,69 0,41 0,60 0,30 0,22 0,18
HOT'O PaBHOBCCHSL

Crenenp ounctku, % 29,53 38,99 35,77 30,17 33,55 21,40 11,49 12,71

U3 uccnenyeMbIx mopoJl APEeBECHH JyYIIUE pe3yabTaThl Mo copOnuu ¢eHona nokaszaia cocHa. B mans-
HeWIIeM 3KCIePUMEHTHI 10 aIcCOpPOIMH (eHOIa U3 CTOYHBIX BOJ OyIyT HPOBOIUTHCS B OCHOBHOM C MCIIOJIb-
30BaHMEM ATOH IpeBecHOW mopozbl. s yiydmeHus: aacopOUHOHHBIX CBOMCTB IUIAHUPYIOTCSI UCCIIE0Ba-
HUS TIPU HU3KHX TEMIIEpaTypax, BO3AEHCTBUM MAarHUTHOTO M 3JEKTPOMArHUTHOTO TOJIS, YIAbTPa3BYKOBBIX
BoJH. [TomyueHHast B pe3ynabTaTe METOAMKA ONpeaeneHus (eHoma OyaeT COBepIICHCTBOBATHCS B 3aBUCHMO-
CTH OT cOCTaBa HCCIEIyeMbIX pacTBOpOB. B nampHeiimem mpeanosnaraeTcs MpPOBECTH XpoMaToMacc-
CHEKTPOCKOMUYECKUN aHaJIN3 APEBECHUHBI C LENBI0 NCCISIOBAHUS CIEKTPa BEIIECTB, yYaCTBYIOIIUX B XEMO-
copOruu deHoa.

CreytommM 3TaroM Hay4HOW padoThI SABISIETCS MOAM(HKAIMS JPEBECHHBI IMyTEM HOJIMKOHICHCAIINN
azncopoupoBanHoro ¢enona ¢ popmanpaerugoM. Obpasyromrecs B pe3ynbTare peHoapopManbIeruaHas cMo-
Jia YIPOYHUT CTPYKTYPY JiepeBa U MO3BOJIHUT HCIONb30BATh €€ B KaUeCTBE KOHCTPYKIMOHHOTO MaTepHuara.
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@DeHOJIBIH TYPJIi aFalll CypeKTepiHae acCOPOUUsAIAHYbIH CAJIBICTBIPY

Maxkanazna (heHOIBIH TYPI aFall CypeKTepiH/e agcopOIsIaHybl 3epTTeNreH. AICOpOIUSIBIK KacCHETTepiH
aHBIKTAy YIIH TYpJi aFall CYpBIITaphIHbIH KemeMi 100 cM’ GonaThiH TaKTailiamapel Oip TOyIiKKe
konuentpauusckl 0,1 % Gomatein 200 cM’ (eHoN epiTiHmiciHe 3eprTenii. IKCIEPUMEHTTI OTKi3y YIIiH
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Gankaparaii, meripiris, yieHki, akkaiblH, Kaparad, Tepek, 603 Tajl JKoHe BIPFail CHUSIKTBI aFall CYPBINTaphl
KOJIIaHBUIABL. OTKI3UIreH 3epTTey HOTIKECIHIE arall CYpPeKTepiHiH Kelnl Typi, (eHOoNFa KaparaHaa, CyIbl
ko0ipeKk CiHipeai e, OCBIHBIH CcajlapblHaH 0acTamKbl epiTiHIige (EHONIBIH KOHIEHTPAIMICH OCeTiHi
AHBIKTANABI. 3ePTTEIreH CYPEK CYPBINTAPBIHBIH IIIHAC €H KaKChl aJCOPOLMSIBIK KacHeTKe Kaparail ue
Oonel. ABTOpIIAp aralll CYpeKTepiHiH aacopOIMsUIBIK KaCHSTTePiHiH CalbICTEIPMAITbl CHITaTTaMachlH OepreH.
KoJmKeTKi3IreH HOTWXKeNepi MyHail eHAeY 3aybITTapbIHBIH aFbIMIbl CYbIH Ta3apTyFa, COHBIMEH KaTap
TaBnonap aiMarbIHBIH OSKOJOTHSUIBIK JKaFlaiblH jKaKcapTyFa OaFbITTaigbl. HaKTel jKOOQHBIH FBUIBIMH
JKaHAJIBIFbI — MYHai ©HJIey OHepKaCiOiHIH aFbIMIbI CyIapblH ()CHOJIAH aFalll CyperiHe aacopOuusiay jxoHe
OHBI OJIMKOH/ICHCALIMSIIAY apKbUIBI Ta3apTy.

Kinm co30ep: ancopbuust, ¢enon, xpomarorpadusi, KOHLEHTpaLUs, aFalll Cyperi, aFblH Cyjap, MHKPO-
KYPBUIBIM, Kaparaif, COpOLHUSIBIK CHIMABUIBIK, BUIFAIAAY.

A K. Svidersky, Sh.Sh. Khamzina, A.V. Sidorenko,
0O.S. Tanabayev, D.K. Mausymbaeva, B.K. Dyusenalin

Comparison of phenol adsorption on different wood species

The article studied the adsorption of phenol on the different types of wood. For the analysis of the adsorption
properties of different wood bar types with volume of 100 cm® were immersed for a day in the 200 cm® solu-
tion withphenol concentration of 0.1 %. For the experiment were used tree species such as larch, elm, maple,
birch, pine, poplar, willow and aspen. The experiments revealed that the majority of wood species to absorb
water in greater quantities than phenol, and phenol concentration in the initial solution is increased. The best
result of phenol sorption showed pine. The article presents a comparative description of the adsorption capac-
ity of the studied species of wood. Results of research focused on the treatment of refineries wastewater, and
consequently to improve the environmental situation in the Pavlodar region. Scientific novelty of this project
is to develop a method of adsorption of phenol from petrochemical industry wastewater on wood with its sub-
sequent polycondensation.

Keywords: adsorption, phenol, chromatography, concentration, wood, waste water, microstructure, pine, sorp-
tion capacity, soaking.
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