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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 pesysnbTare MpOBEIEHHBIX KCNEPUMEHTOB OBLIO BBISIBICHO, YTO OOJBIIMHCTBO MOPOJ APEBECUH
HOTJIOIIAET BOJY B OOJIbILIEM KOJIMYECTBE, YeM (DEHOI, U, BCISICTBHUE ITOr0, KOHLIEHTpalMs GeHosa B UcXo-
HOM pacTBOpe Bo3pacTaeT. M3 nccnenyembIx mopoJ ApEeBECHH JIydlline pe3ynbTaThl o copOimu denoa no-
Ka3aya cocHa. ABTOpaMH IIpe/iCTaBlIeHa CPaBHATEIbHAS XapaKTepUCTHKA aIcOpPOIMOHHBIX CIOCOOHOCTEH HC-
CJICIOBAaHHBIX ITOPOJ IPEBECHHBI. Pe3ylbTaThl HCCiIeIOBAaHNS HAIIPABJICHBl HA OYHCTKY CTOYHBIX BOJ He(Te-
niepepabaThHIBAIOINX 3aBOJIOB U, KaK CJIEJCTBHUE, Ha YIIydIIeHUE SKOJOTHIecKol cutyaruu B [TaBimogapckom
peruone. HayuHoll HOBM3HOM HACTOSIIETO NPOEKTa SBIAETCs pa3paboTka MeTona agcopOmum (eHoma u3
CTOYHBIX BOJ] HE)TEXHMMHUYECKON MMPOMBIIIEHHOCTH Ha IPEBECHHE C TIOC/IEIYIOUICH ero MoMUKOHACHCALIEH.

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

®DeHOJT OTHOCHUTCS K KOJIOTUYECKH ONAcHBIM COEANHEHUSM, TaK KaK IPUBOJUT K HAPYIICHUIO (QYHKIIUHA
HepBHOHN cuctembl. OTpapieHne (HEHOIOM MPOSBISIETCS B Pe3KOM KPAaTKOBPEMEHHOM BO30YXKIEHHH C TO-
CIICAYIOIIMM YTHETEeHHUEM, CYA0POTaMH U apaluioM AbIXaTebHOro meHTpa [1].

Cryck B BOJIOEMBI U BOJOCTOKH (DEHOJIBHBIX BOJ PE3KO yXYAILIAeT UX 00Illee CaHUTapHOE COCTOSIHUE,
OKa3bIBasl BIMAHNE HA KUBBIE OPTaHU3MBI HE TOJIBKO CBOEHM TOKCHUYHOCTBIO, HO U 3HAYUTENIbHBIM H3MEHEHHU-
€M pexuMa OMOTCHHBIX JIEMEHTOB W PacTBOPEHHBIX ra3oB (kuciopoja, yriekucioro rasa). [IJIK ¢enona
JUIS BOIOGMOB CAaHUTAPHO-OBITOBOTO 10JIb30BaHMs cocTapser 0,001 Mr/aM’ 0 OpraHoOIENTHYECKOMY HOKa-
3arento [2].

Kpome toro, ¢eHon siBiseTcst mpeaecTBEHHIKOM 0oJiee OMacHbIX coeanHenuil. [Ipu xmopupoBanun
BOJIBI OH CIIOCOOEH OOpa3oBHIBATh TajOrCHCOAEpIKAIINE COCOUHEHUs, 00nagaole BEICOKOH Omoioruye-
CKOW aKTUBHOCTBIO, YTO CIIOCOOCTBYET Pa3BHTHIO 3JI0KAYECTBEHHBIX OITyXOJIeH, T€HETHYECKHX OoJie3Hei
[1,3].

Ancopbuus (eHona Ha TOBEPXHOCTH JHCTBEHHOH M XBOMHOW JPEBECHHBI MCCIENIOBaHA B paboTax
H.A. MawmieeBoii [4]. B kaueécTBe ONBITHBIX 00pa3LOB UCMOJIB30BaUCh ommikK (ppakuus 0,315-0,63 mm)
nopox apeBecunbl ocuHbl (Populus tremula) n cocusl (Pinus silvestrus) npu temnepatype 25 °C. 3HadeHus
VACIBHOW TOBEPXHOCTH W H30BITOYHOHN YIENBHON ajcopOuuu ¢eHona s oOpa3loB OCHHBI COCTABWIN
45 m*/r 1 180x10° momb/r 1 cocHbI — 85 M*/r 1 360%10° MOIB/T.

s npeBecHHBL COCHBI 1 OCHHBI cOpOuus ()eHOJIa OCYIIECTBIISICTCS Ha JOCTYMHBIX y4acTKax MOBEpX-
HOCTH BCIIE/ICTBHE B3aUMOJICHCTBUS T-CUCTEMBI (DEHONA C T-CUCTEMaMH apOMAaTHIECKUX CTPYKTYp JIMTHOYT-
JIEBOJHOTQ-KOMITIEKCa, & TAKXKE JAUNOIb-AUIMOIBHBIX B3aUMOICHCTBUHN ¢ THIPOKCHIBHBIMHU TPYIIIAMU yIJie-
BOJIOB [4].

CrenaH BBIBOII O TOM, YTO Pa3iHYHe aICOPOITMOHHBIX XapaKTEPUCTHK 00pa3IlloB OCHHBI M COCHBI 00Y-
CJIOBJICHO OCOOEHHOCTSAMH MUKPOCTPYKTYPBI JINCTBEHHON ¥ XBOMHOM IpeBeCHHBI [S].

s ompeneneHus KOHUHEHTpauuu (eHosla B pacTBOPE MOCIE 3aMadyMBaHHUA HEOOXOOUMO IOCTPOUTH
rpadMK KOppEeJsIIUU TUIOIAIN MHKa OT KOHIEeHTparmu (eHona. B cBs3u ¢ 3THUM ObLIO pemieHo MpoBECTH
CEpUIO 3aKO0JIOB CTaHIapTHBIX MPOO pacTBopa (heHona.

PaboTsl o onpeneneHnio KOHUEHTpAaUuu (eHoIa IPOBOAMINCE HA XKHUIKOCTHOM Xpomartorpade «JIio-
Maxpomy, OCHAIIEHHOM criekTpodoTomerpuyeckuM aetekropom CDJl 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
3aBHCUMOCTH KOHIIEHTpanuy (eHosia B pacTBOPE OT IUIOMIATH MUKA OBLIN MPOBENEHBI aHAIN3bI PE3yIbTaTOB
3aKO0JIOB CTaHIAPTHBIX pacTBOPOB (heHONa ¢ KoHeHTpanusamu oT 0,001 mo 5 %. Ilomygennsrii rpaduk npearo-
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CpaBHeHune agcopbuun deHona ...

JIaraeTcsl MCIONb30BaTh YIS OIPEIeNieHHs KOHIEHTpauu (peHoa mocie ajcopOluu Ha IPEBECHBIX OpyCKax.
B Tabnuie 1 mpuBeneHb pe3ynbTaThl XpoMaTorpadueckoro aHainm3a CTaHAapTHBIX pacTBOPOB (eHoa.

Tadbnuma 1
Pe3ysbTaThl XpoMaTorpaguyeckoro aHaJIu3a CTAaHJAAPTHBIX PACTBOPOB (heHOJIa

Cpennee apudmeTrue- OBEPUTEILHBIN HHTEPBAT
pen pud CraHnapTHOE Hosep 'rep
CKO€ TUTOIIAIH TIHKa, [IPH JOBEPUTEIILHON BEpO-

OTKJIOHEHHE o
mAU-¢ satHocTH 95 %

Konnenrpamus IInomanpe muka,
LCHTP OH Ne 3akoia tman i
¢denomna, % mAU-c

18763,93
19121,05 19280,70 612,40 18587,71;19973,68
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53387,27 55041,77 1585,71 53247,40;56836,14
56548,33
67111,98
65807,34
65681,96
66598,00
81778,98
83678,32
85498,65
83670,50
127531,37
123448,17 125644,75 2059,17 123314,62;127974,88
125954,72
154327,09
156835,35 155727,19 1279,36 154279,49;157174,90
156019,14
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JIUHEHHBIX MAaTEeMAaTUYCCKUX MOJeINeH MOCPEACTBOM CBEJICHHUS WX K JTMHEWHOMY BHIy ObLia IOJydeHa MpH-
GmIKaromas cTeneHHas (QpyHKIWA BHAA Y = 74500,2435-x"", re x — 3Hauenue miomaan (peHONLHOTO
MUKa, a Y — KOHIIeHTpanus ¢eHoa B pacTBope. Kpusasi, mocTpoeHHas Ha OCHOBE SMITUPUYECKUX JAHHBIX, U
KpuBas npuOmkaroniel GyHKIMK TOKa3aHbl Ha pUCYHKE 1.
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Pucynoxk 1. I'paduk 3aBHCHMOCTH IUIOMAAH IMHKA OT KOHIIEHTpaIuu (peHoa B pacTBOpe
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[MapamnensHO ¢ cocTaBieHHeM rpaduka 3aBUCUMOCTH TUIOIIAIN MHKa OT KOHIIEHTpaIuK )eHOIa B pac-
TBOPE MPOBOAWJINCH OMBITH 1O aHATU3y COPOIIMOHHBIX CBOMCTB JIPEBECHBIX IOPOJ METOIOM Opomaro-
METPUYECKOT0 TUTpOBaHUs. [loiydeHHbIe pe3ynbTaThl OKA3alll CHIDKEHHE pacxojia THOCYJb(ara HaTpus,
YTO MOTJIO OBITH BBI3BaHO JIMOO TMOBBIIEHHEM CoJiepKaHusl ()eHOIa B pacTBOpe, JIMOO SKCTparupoBaHUEM
OpPraHWYECKUX BEIIECTB U3 JPEBECHHBI B PACTBOP, KOTOPHIE BBI3BAJIM CEPhe3HbIE OTKIOHEHUS B Pe3ybTaTax
skcniepumenTa. CpaBHEHHE MOKa3aTellel pacxojia THOCYIb(ara HATPHsl Ha TUTPOBAaHHWE CTAHIAPTHBIX pac-
TBOpPOB (heHOJa U pacTBOPOB (heHOIa MocIie afcopOLUuK Ha TPeBECHHE PUBEACHBI B Ta0IHUIIE 2.

Taonwma 2

CpaBHeHHe noka3arteneil pacxoaa Tuocyab(aTa HATPHA HAa TATPOBAHHE CTAHAAPTHBIX PAaCTBOPOB (eHoJia
U pacTBOpoB ()eHOJIa MocJie a1copOuu Ha IpeBecHHe

- Pacxox THocynb(ara HATpHsI HA TUTPOBAHKE, MIT TTopora nepesa
1 % pactBop (eHona PactBop mocine 3amaunBaHus
1 11,8 7,8 Knen
2 11,2 8,2 Tonoss
3 11,6 8,3 OcuHa
4 9 7,7 Berna
5 11,6 7,6 B3
6 12 7,6 Bepesa
7 12,6 6,2 CocHa
8 13,2 5,3 JIncTBeHHMIIA

s BBISICHEHUS] IPUYMHBI OTKJIOHEHHSI PE3yIbTaTOB OMBITH OBUIO PELICHO NPOBOAUTH METOIOM BBICO-
K03(DPEeKTUBHOM KHIKOCTHOM Xpomarorpadum.

Jlnst aHanu3a aacoOpOLMOHHBIX CBOMCTB PA3IMUHBIX MOPOA APeBecHHBI Opycku o6bemoM 100 cM’ mo-
rpyxanuch Ha cytku B 200 cM’ pacTBopa derona kouueurpaumeii 0,1 %. Jlis mpoBeIeHHs IKCIEPUMEHTA
UCIIOJIb30BAJINCH TaKHUE JPEBECHBIE IIOPObI, KaKk JUCTBEHHUIA, BA3, KJIEH, Oepe3a, COCHA, TOIOJb, BETIa U
ocuHa. Kak BunHO U3 pucyHKa 2, pe3ysbTaThl I0Ka3aJld, YTO JPEBECUHA JIUCTBEHHBIX IIOPOJ B OOJIBIIEM KO-
JIMYeCcTBE COPOUpYET BOAY, yeM (HEeHOI, B UTOTe KOHIIGHTpalus (heHoa B pacTBOpE BO3poca.

B AUCTBEHHUUA BA3  MKneH  M@Abepesa OcocHa Brtonons Beetna m ocuHa

41959,32
39902,42333 .
37586,64667

LSOO S0

D DO 0
o0 a0 %% %
R

25

38450,25667
35411,88

T
”

=
%

32871,893333

"
oS

31182,68667

T
o
photetet
e
et
fhanet
s
i

90
CRHNR,

AL
SSenn et

iR

—
o
&

55

v’
&S5
%R

e
020
o
5
.0
0

<
%
s
%
2501
st
2
%:
%%

5
2
o
o
s

24788,49667

e
e
o
S5ets
<506
25
305
=0

%
2

s

KA IR

e
AL
o
e
Eptatotels!

=

oS

Joozoesasioseses
oot stens

T
250
s
o
o
250
0
%8

T
s
e2yist
52525
5050
oTelst
5
ot
52500

R
s
R
Slets
St

%!
ety
e

Seerels!
RS

55

o

L
SR

L

S
{5
00
.'.
LA

e
ool
t4le}
o
S

Sy
050

i

el

%

i
SO
2
5%

XX
25

v’
e
%R

0305
020
o
s
e

&

e
5
5
5
.0
st
5
e
250

5
2
o
o
s

5
o5
%
25
L
5
X

0;0
ooy
X

W

o

_

\

=

Pucynoxk 2. /luarpamMmma n3MepeHuni miomaay nuka ¢gexosa nocne norpyxenus opyckos B 0,1 % pactsop deHona

B Tabnwuie 3 npuBeaeHbI pe3yabTaThl H3MEPCHUH TUIOMAIN MMKa (eHoNa Toclie MOTpyKEHNs OPYCKOB
B 0,1 % pacTtBOp eHoOMa.

Tabnuma 3

Pe3yabTaThl H3Mepenuii NJIomaan nuka eHosa nocie norpys;xxeHus opyckos B 0,1 % pactsop denosa, mAU-c

OmnbIT HP:;ESH_ CocHa Bas Kien bepesza 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 agcopbuun deHona ...

Pe3ynbraThl mpoBeIEHHBIX HCCIICIOBAHUM TO3BOIMIIH BBIYUCIUTH COPOIIMOHHYIO €MKOCTh KXKIOH Ape-
BECHOH MOPOBI IO (heHOTy, KOHCTAHTHI aJICOPOIIIOHHOTO PaBHOBECHUS U CTEIIEHh OYHCTKH MOJICIBHBIX pac-
TBOpOB (eHoua. JlanHple npuBeaeHbl B Tabnuie 4. HecMoTpst Ha yKa3aHHbIE B TaOJHIE BEIUNYHHBI CTEIICHN
OUYHUCTKHU MOJIEIBHBIX PACTBOPOB, APEBECHBIC OPYCKH TMOTIIOIMAIOT TaKXKe OOJIBIIIOE KOJIMYECTBO BOJBI U3 pac-
TBOpA, B Pe3yJIbTaTe Yero KOHIEHTpanus (eHoma B pacTBOpe Bo3pacTtaeT. TONBKO B ciiydae ¢ OpyckaMu co-
CHBI HaOJII0JIATIOCh YMEHBIIICHNE KOHIIEHTPAuH (peHola B pacTBOpe IMOcCie MPOBEICHHs mpoliecca ancopo-
1Y,

Taonwma 4
XapakTepucTHKA aACOPOIMOHHBIX CIIOCOOHOCTEl Pa3JIMYHBIX JPEBECHBIX MOPOJ

ITokazarenun JluctBennuna | CocHa B3 Krnen bepeza | Tomomb Berma OcuHa
Macca O6pycka, T 62,26 4543 68,96 68,47 61,14 47,24 36,92 4428
Copounonnas 0,63 1,14 0,80 0,59 0,73 0,45 0,31 0,29

€MKOCTh, MI/T

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

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

U3 uccnenyemMbIx mopoJl ApEeBECHH JyUIIUe pe3yabTaThl Mo copOuun eHomna mokaszaia cocHa. B nains-
HeWIIeM 3KCIepHMEHTHI 10 a/IcCOpPOIMH (PeHOIa U3 CTOYHBIX BOJ OyIyT NPOBOMUTHCS B OCHOBHOM C MCIOJb-
30BaHMEM ATOH IpeBecHOW mopozbl. Jms ymydmeHus: aacopOUMOHHBIX CBOMCTB IUIAHUPYIOTCS UCCIIEI0Ba-
HUSl IPU HU3KHX TEMIIEpaTypax, BO3AEHCTBUM MAarHUTHOTO M 3JEKTPOMArHUTHOTO IOJIS, YIAbTPa3BYKOBBIX
BoJH. [ToyueHHast B pe3ynbTaTe METOAMKA OnpeaeieHus (eHoma QyAeT COBEpIICHCTBOBATHCS B 3aBUCHMO-
CTH OT cOCTaBa HCCIEIyeMbIX pacTBOpOB. B nampHeiimem mpeamojaraercs MPOBECTH XpoMaToMacc-
CHEKTPOCKOMUYECKUN aHaJIN3 APEBECHUHBI C LENBI0 NCCISIOBAHUS CIEKTpa BEIIECTB, yYaCTBYIOIIUX B XEMO-
copOruu deHona.

CrenyrommM 3TaroM HayqHOW paboThI SBISIETES MOAN(HKAIMS JPEBECHHBI IMyTE€M HOJIMKOHCHCAIINN
ancopoupoBanHoro ¢enona ¢ popmanpaerugoM. O6pasyromuecs B pe3ynbTare peHoapopMabIeruaHas cMo-
Jla yOPOYHUT CTPYKTYPY JiepeBa U MO3BOJIUT UCHOIb30BAThH €€ B KAUeCTBE KOHCTPYKIIMOHHOTO MaTepuara.
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A K. Ceunepckuit, IILIII. Xam3una, A.B. CugopeHko,
O.C. Tana6aes, /I.K. Mayceim6baeBa, b.K. Jlrocenanina

@DeHOJIBIH TYPJIi aFall CypeKTepiHae acCOPOUUsAIAHYbIH CAJIBICTBIPY

Maxkanazna (HheHOIIBIH TYPI aFall CypeKTepiH/e aJcopOIsIaHybl 3epTTeNreH. AICOpOIHSIIBIK KaCHETTEepiH
aHBIKTAY YIIH TypJi arail CypbINTapbiHbH Kenmemi 100 cM’ GonaThiH TaKTailiamapel Oip TOyIiKke
konuentpauuscel 0,1 % Gomarsin 200 cM® (eHON epiTiHmiciHe 3eprTenii. DKCIEPUMEHTTI OTKi3y YIIiH
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Gankaparaii, meripiris, yieHki, akkaiblH, Kaparad, Tepek, 603 Tajl JKoHe BIPFail CHSIKTBI aFall CYPBINTaphl
KOJIIaHBUIAbI. OTKI3UIreH 3epTTey HOTIIKECIHIE arall CYpPeKTepiHiH Kelnl Typi, (eHoiFa KaparaHaa, CyAbl
ko0ipeKk CiHipeai e, OCBIHBIH CajiapblHaH OacTamKbl epiTiHZiAe (EHONIBIH KOHIEHTPALMACH OCeTiHi
QHBIKTAN/IBl. 3ePTTEIreH CYPEK CYPBINTAPBIHBIH IIIHAE €H KaKChl aJCOPOLMSIBIK KacHeTKe Kaparail ue
Oouel. ABTOpIIAp aralll CYpeKTepiHiH aacopOIUsUIBIK KaCHSTTePiHiH CalIbICTEIPMAITbl CHITaTTaMachH OepreH.
KosmKeTKi3iireH HOTWKenepi MyHail eHAeY 3aybITTapblHBIH aFbIMJbl CYbIH Ta3apTyFa, COHBIMEH KaTap
TaBnogap aiMarbIHBIH OSKOJOTHSUIBIK JKaFlaiblH jKakcapTyra OarbITTaigbl. HaKThl >KO00aHBIH FHUIBIMH
JKaHAJIBIFbI — MYHAH ©HJIey OHEpKACiOiHIH aFbIM/bI CyIapbiH (EHOJIaH aFalll Cyperine aacopOiusuiay jxoHe
OHBI MOJINKOH/ICHCALIMSIIAY apKbUIbI Ta3apTy.

Kinm co30ep: ancopbums, ¢enon, xpomarorpadusi, KOHLEHTpaLUs, aFalll Cyperi, aFblH Cyiap, MHKPO-
KYPBUIBIM, Kaparaii, COpOLHMSIBIK CHIAMABUIBIK, BUIFAIIAY.

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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