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509bMds, 00 goblibgzs3980m, MM Mo30LXYIBIO K ARJOOL MIoMmEIBbMdS 0BG
10%-0m, bmwm 9mgMoxo306gdmwo dbmwm - 5%-0m. xsdmGo d9d(339wmds ~
30%-000 95656"H0b6d0. MOJME FMODMbEoL 39d3H0bdo ™M30LvIBIO B39O0
X3IBJOOL BromMm©gbmds 0BM©Ids 50%-00, J0V9IMH0ROEFOMIOIMYWO X3BJO0 5%-00m.
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3b®0wwgdolL 459mygbgdom ©oA0bs BodMdgdol LE®WYIGHMOMEo JgEgbomds
955omolomzol  dmyzsbogos  Ni  3m33wgduol  B3gd@GHMma@sdol  sbsgrobo
( gb®owo.2 -4)

3bM0Eo 2. gmMomberol 39dE0bol Nit? 3m33egdlols bdgd@mma®msdol sBsgobo

Ooerho
Mo@sbgo, LD ! dglsd530L0 X BJOO

1014,32 CH 26®y9wo ©gim®dssgoreo HHg3900, 30639000 b3oMEHo
1403,17 - N=N-, OH xav39%0

1594,24 3OHMB5BH0 30MHM3900, 3060390 S FJMGOJM0o 5dobgdo
2356,33 0=C=0 R:NH:

3263,12 dos 5 Imrg3msmsdmemobo H 83990 3mer0dghgddo, s80@gool xaw953900,
053530060900 OH sbimigomgdmeo NH: xamaqgdoo s NH

3bMowo 3. 3mdgemb 39dE0bob Nir? 3m33amgdlbol bgdEMmymsdol sbsemobo

O>en6o
“oabgo, bO ! 39Lsd530LO XIBJOO

1010,81 CHz- 99000¢gb0ol X530 - 303m36™m3560

1141,70 d9LsdgMeo bdoM@gdo C(CHz)2, RSO2R

1221,63 39Odmbowob xawgo CO

1732,37 Box g0 5@0RsGHWOO 5¢0g3009d0, dmbsfogmdgb H 33900l Fotdmddbsdo, &-
35 9b 05539900, ©039MdMb & -5d0bmdg039900,

2025,33 05DMbsgMHmgdo

2362,09 RoNH>*; RsNH*

3324,08 405 5 dmErg32Esmsdm®olo H 83900 3mer0dggddo, 560gdol xameagoo,
053538060900 OH sbimigomgdmewo NH: xavsg00 s NH, NH2 xawmao0,
30639500 580900 -CO- NH2 (sbery3069909¢c00 NH2 % 1930), 39065000 59000900
CONHR, 0dobgdo C=NH,

3bM0oo 4. 356060l 39JE0bol Ni? 3m33¢ngdlols L3gdEHMmma™msdol sBsgoBo

Go@Eno
Mo@Ebgo, Lo ! 39L505d0LO X YMBIOO

952,88 M5B ME0 dOMMZ0, SEOGSGMO 5d0bgdol Mmglogdo

1013,59 306391500 L30MEHIOO

1093,68 CH 3639490 ©gam®dszowgeo MHbgzqdo, dgm®so B3oMEgdo, seogs@memo COC,
5E0RdGHIOO s80bgdo, C=S,

1139,84 d9Ls39MEo L3oMEYO0, JIPIMHJOO POLO (303XJOO.

1403.91 CH 0809900l ©0gg3m®dsgorwo MHg3gd0 5¢039690d0, ROH, g396mwgdo, OH xamsgdo,
sDmbogMmngdo -N=N-
1595.07 - NH*, NHz* ©9gm6353099e00, sOmds@eo Hameob 35¢9b@vdo Gbgggdo

2104.02 RC = C, NHs* oggm®dsgowgeo Mbgzqdo , 30039eso NH2 dgmegmero NaNH, NH*

3270.98 CH 38900, 805 5 dmeg3msmsdmtmolo H 83900, dgmMgmeo sdopgdo CONHR
abmEoMgdEo NH2 xamagdo, 0d0bgdo C=NH s NH sbmo6Hg09wo xaw3990,
3960Mb051539900
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IV 9¢s30: 33089 ¢r0cmbgdols 3sdmymys LmmdgbEgdoo.

» 08dodg wommbgdol (Cu*?, Ni?, Co*?, Pb*?) as9mymas 90H03md3mbgbdosbo o
396090 ( 3m3d0b0MgdMw0) LeEDdIDEHJdOM;
V' @ommbgdol 96m3md3mbybEosbo blbsMgdowsb:
e CoCl2 -6H:0;
e NiCL -6H20;
e CuSOs4-5H20;
e (CHsCOO):Pb -3H20
V' @ommbgdol 36eg35¢03mI3mBg6¢E 0060 BB :
e mM3mI3mbybEH0sbo : CoClz -6H20 + NiCl: -6H:0;
o 1593m33mbgbE0sbo : CoClz -6H20 + NiClL: -6H20 + CuSO4 -5H20;
o mmb3md3mbgbEosbo : CoCl2 -6H20 + NiCl: -6H20 + CuSOs -5H20 +
(CH3COO):Pb -3H20
> LmOdE00L 30693030l 2obLsHW3Ms : 2, 8, 12 s 24Lo.
> @o0mbol 306396EH®o300L oqbs o EMmHEdo ( 930LvMGsw blbs®do) o
Lem®d96EbY: 3MbdEH™MIgE Moo (90299 GHOMASTEHIOMDY) Qo

1399 BHOMBMEHMIYGHO 00 TJNMEIO00).
> @oommbob 3m6396EGHMo300l oqbs LeMd96E o

52065 bgsslbgs Lsbol LMMdYBEHGd00 30T WOMMbYdOL Asdmymaol
396mb6BMBogm9d900, 39Mmdm© dglfogwowos Co*?, Ni?, Cu? ©s Pb? ombgools
bLeOdE00L 30693039, ©9MI0YIMGds Bsgmzol LobgMdsBY s Ws3F0oRgdOL POMDBY
Co*2 ombol bm®d00L 3obgEogzs 0,020. CoCl,-6H,0 blbstrosb dmyzs60e0s o0a@eds
18-21-%;.

©53g600s: 439 LEboL bsgmBoB FoMgdMEo LMMdYBEHO SELMOBdOMIOL
Co*2 oMbl s  LMOBdE0s F0dEOBsMYMOL MHMI0 (OsdGMsds 18-21). FsbsGobols
(103236 Co*Y M) s Jo®oeo gmdommbeol (0,91336 Co%/y6.) 39dGobmeo
bLMO3I6EHO 3MdIEOL FodloToEMH GomYbMBdSL LMMmBdOMIOL 9P B5507d0.C0dMb
39969 oduodoEmEmo LeMdE0s 00g3s 12 Lssmdo (0,959 946.) 3mdgumby 30 24

550 A0.
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Q053005 20. QQO053M50s 21.

005359518, Co*2 0mbols bmMd300L 30693035 Na-3gdds@ol 356am0bol bm®mdgb@ by
0531505 19.Co*2 0mbols bemMd300L 30693035 Na-3gd@s@ol gmmmmberols Lm™Mmdgbd by
053535 20. Co*2 0mbol LemMdEFOOL 30693035 Na-39dGHo@ ol odmbols LmMdgsE by

053535 21. Co*?2 0mbol LeMdGFOOL 30693035 Na-39d@Es@ol 3mdgemls LemMmdgbE by

0¥) 993505609000 9O Lssmdo Co? 0mbol LMEODdE0L bogmaols LobgmdsBy s
3dm3M9x30L MDY IIM3Z0IOIMWIIOM (YOS 22) 1+ F935005(M YO0 3mTJE ML S
@0dmbol bsgmaxl sdhoxgdom Co? 0mbol LMGOBE0S 0BMPYds: MdBHMIdYHTO ©
Bmgddgmdo ©Bgds dmdo30, ©H39909MH30 0DBMmYds ~2-%g6. FsbsMOBOLs @
RMONOMbwoL boymaxzdo 306H0dom md@Emddmosb bmgddmsdpg Co? ombol LmGOdE0S
9306 ©Yds: BsbM0bol bsgmndo ms6d0dg3MrmeEs©, BmMmmbswdo bmgddMsdg
0D 905 390009y -0(3060©9ds.
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. . . 1 39d&obob Lobgeads

3mdgem  35bsmobo  odmbo  gmmommbswo

Q05335 22.  Co*2 0cbols LmMdEFoOL 30693030l ( T=1bm.) B9s6Mgds bsgmaol
Lobgmdo®y ©30m30090memgdom ( 0,0238. CoCl-6H-O )

NiZ ombol Lem&dEos 0,020. NiCl:6H20 blbotosb  (0sgy®sds 23-26) 3mdgerm,
0dmbolis s 3sbam0bol LmMdbEHDY 365dGH03MMo® 56 F0dE0bsMYMdL, d30Mg©
8080bsMgmdl dbmem@ Fmemmbeol  LmMd96EGDY s Fgoygbl 0,00326/10036
bLem®dI6GHDY (2 s 24 bo).

Hbm6mdgbGo

HbLbsHo

: 6 B m6096G0
4 4 HbLBsto
2 2
1 1
0.5 0
0 0.001 0.002 0.003 0.004 0 0.5 1 1.5

Q0536505 23 QO05M5ds 24

05335 23. Ni *2 0mbols LemMdE300L 30bgB03s 3oBMMLM360s Bogmgzgdol Na-3gd@s@ol
BMONMbEOL LeMdYHE BY

053535 24. Ni +2 0mbols LeMdE0oL 30bgB03s GoBMM36ms Bagmazgdol Na-3gd@s@ol
3mdgemls beMdbE by
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B LmOmd96GH0  MbLbsMo H bmoOdgbGo
2 (T B blbsko
12 ([T
g [T
6 [
4 [
2 [
1

0 0.2 04 06 08 1 12 0 0.002 0.004 0.006 0.008
Q0536505 25. Q0050 26.

Q053535 25 . Ni 2 0060l LexMdEOOL 30693039 GOGHGMBMZ6ms Bagmxygdol Na-3gd@Es@ol
35603060l LeMdYBEBY

Q053535 26. Ni 2 0060l LexdEFOOL 30693039 GOGHGMBMZ6ms BogmxBgdol Na-3gd@Es@ol
0dmbols bmMHdgbE'bg

3009005 WomMmbms BodlodoermEmo LeMdE00L J9gRqd0:

Co? ->Ni2 -> Pb? ->Cu?

w(Me),%}

70
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40
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10

B 95600M0bo
H gemombswo
H 3m0gem

£ odmbo

Co? Ni2 Pb? Cu? @

Q0530505 27. omMbms LeMdEOOL 56 LmMBYBEGHIOOL LgengdGHordmdOls 89aMmgds

@00 MHgdoL JodsMo

GOGONLM35BMs BoyMmx39000sb J0wgdmw Na-39d3o@ob LeMdgbE 900 Wwommbydol
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dogbodserrMo LemEODdEOL 5649 LgegdEHoGMdol dobgzom sbeoyYds d9day
6030 (%) (oop™sds 27):

v Co2: 85656060 (83.1) - 339 m(81.4)- 0dmb0(70.3)- gm®EHmboewo (69.9)
V' Ni?2 : gmO®mbseo (50.9) - @wodmbo (18.6) — 3566060 (6.8) -3mgem(5.9)
V' Pb*2 @w0dmb0(31.7) - 3m3geom (19.3)- gmdmmboeoo (18.1)- 3s6@o@obo (7.6)
v Cu'2: gm®ombogo(9.34)-3m89wm (9.31) — 396056060 (9.29) = wodmbo(9.29)

Bo@os 9dodg wommbgdol LmGMdEos 3605350 3m33mbgbEosbo  Botg3900096

(00536505 28).
Bog0 r m Co = Ni Cu Pb
Co+2 + Ni+2 + Cu+2 + Pb+2 ' l

corz sz corz | )

Corz + niv2 | ]
’ I I I I I 1 W'%

0 20 40 60 80 100

053M505 28. 8d0dg 0mMbBYBOL FodiodsgrMo LmMd30S BMMoMberol
LeMdYD6GHBY FgMgwyeo blbsMgdowsb

300900 FMOMbol LmMdYEEHO (osyMsds 28) me (Co? + Ni?) o
1593033mb9gbEH0sbo ( Co*? + Ni*? + Cu'?) bs6r1930096 439csbg 39 o LeaMdoMgdL Co*? -
0mblL 569 5890536908  Fogdlodoe O BgEgd@oIMHMmdsl Co*? dodsem, MmIgEos
99L5d5d0bo F9oa9bL 91 o 80,3 % . M) 656930 - MPHIMA3MbYbEH0b0s ( Co*? + Nit?
+ Cu?+ Pb*?) Pb*? -ombo 993l 3006360963058 Co*? -0mbl o Pb*? -0mbol Lm®md3zos
3950996L 70,8 %, Co*? -17,6%.

d9LPo3woos ommbms 0mbgdol LMMdE0s 9O 3MI3MBYBEH060 bLbsMgd0EIB
3969200 LEMBYHEHIO00 (ORMTS 29).



©53gbowos: Co? s Cu? 0mbgdol LMmOMdE0s 5O MOl ITIMIO0WYIYWO
bLMEd96EHOL Lobgmds®yg ( 35bo , BHObOYd0) s 5P IbMdIBY ( 3oGHOMBOZBMS
Bogmx30) s 3080bsMgMAL 365gE03IWH© 15658500 MoMmEIbmdom: bszwmgdo Cu'?,

dg@o - Co™?

[ve]

12
Ni+ i H blbsto

H LbmMd9bE0: 9560060 +g3mMommbaowo (3s60)

Pb+2

Co+?

- - - | m,36./100 46 boBdg6EDY
0 0.05 0.1 0.15 0.2 0.25

053M505 29. 0mMbmMS 0MmbBYdOL LMMIE0s BgMgme LeMmdYBHYOBY

31



5153365

0909985305  9e9dBHOMPOIODBOL, MW EHOMIBOMGHMI300L, 39dGHobols o
Bo@eomd 39dBHo@ol  LemEmdIBEBHOL Towgdol  Fgdbmwmyom®mo  bdgdgdo s
M3G005¢MH0 306Md700.

3063900 259Mmygbgdos B30l fywolb gargd@mmooswobo, 3gdEobols
99bG®5396¢ 0L -HCl-0b s NaOH - 6s¢$omad 39d@o@ol bm®mdgb@ol dobsmgdsc.
099998539005 35553585 QS GOl 9OPOOMNSE JoPYdOL 300M3w0 3OO0
bdq3ds.

Lbgoslbgs dsd30l 3000930 QobLEBOZMIos B5535L5 WS GHEGOL
3Mb633963Mo300L, pH, 3H98396Ms@meol, 3MmiEgbol §oMdsmdol s ©9bols
330 gdol IM30YOGds 3Or39LoL bobyMdwomdsby;

d0gdos: 079395 @O GGHoL pH dsd30L gobOHom - 0BMHYds
dogLodogrmE 3609369 MdIL 503l dsd35Hg U = 30v : 85535Lm3z0L - pH=0,85,
GMGHoLbomgol — pH = 12,8. gl 3608369 mdgd0 d9qlodsdqds 0,08 N HCI s 0,1 N
NaOH;

59000y 855355 S BHAHOL oGOl M3BH0Tse GO Fgdbmewmyom®o
bdgds: 3OmEglo b BsGHIMOIL FOMIMs30vE 0950080, dO3MEIMVIO
8983656900L gobmygbgdom, U =200 v, Q =200 ¢»/bo.

9099 GHMM050Bom 000 B553585 S BEOL 3MbEgbGHMmE0s s
bo®olbo Bo3do00bos 656MBG6gd0b  39dEH0boL  0BmmsEgdols s F9dymd
LeEO396EOL Jobowgds.

539600y : M 39dBHobo 8000gds FsbEIMOBOL 96 Wodmbol  Boymaol
5650B96900056, 0L MBS sIBIIL MGHMTdOHOL 13930, MY FMODMbEOL
Bogmaol 9656096900 b - b6mgddMOL 96 ©939ddMH0L 3900 FM3IMYBOWO
Bogmaol  EGHobMgd0sb. 39JB0bol  g39wsBg  Jomowro 8993339 MdOM
3980Mbg35 y39es ™39d0 odmbols bsgmaol GobMgdo.

393dGoboll  0Bmws@ol dowgds  Mbs BodotmEgl bosgmxaol GHobmgdosb
3oOMmInmwomn H20 : 85535 = 1:10, pH = 1,8-2.0, 85535L bLoboom 459m0ygbmls
HCl, H2SOs 56 C7HsOy .

399G0bob g9duBMadzos Mbs Bo@s@gl 95% C,H;OH, dmowmwoom 1:3, mmsbols
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A993965¢ MM 5DY.

30639 259myggbgdeos  39dBHobol  0BMWsBHIOOL  ©o3MbEIBEHMOMYdS
MEGHOIBGOWEM3000. 5800 JG3060 9JLBEHMPIBEGHOL MomMgbmds 10-12%96.
©5960w0s: 39dBH0boL 0BMEIsEHIOOL ©3Mmb(396GHM0MGdS b Bo@oMgl
DO GHOIBOWEHMHE00L  30OINs30E  M9g0ddo,  3mosdoEMG 06OV
0mF3MmgdBg 99gmxyo  935MsBHol  AP-2.0 ULosbom, (6935 P=0.15-0,18 o5@3.,
3905303530 BoOMOHMdO -20%

LOHMEgmgoms©  dgbfagerowos  39dGHobol  998339wmds  30GHOMLMZbMS
Bogmx398d0 (8566060, ZnOMMbowo, odmbo, 3magwm) : 1530LIBIWO S
909IO0R0300900 39939O0 XAMBIOOL, 25¢odGHYIMOMBTHo35L MoMm©IbMd.,
LEMOIF0MWO  HJ39MBS, JNIO0R03S300L  bodolbo, bBogmgzol Lobgmdsby,
393039 gdol sMgobyg, pH -Bg @5 dm3Mgxnol 39M0m©bg - ©sdfozgdsby
©53M300090UIGO0m.

d00gd0s:  930LWRo 37537900 XAMBIOOL  HOMYbMds  Boymgol
©53oxgdom -0BMEqds 10-20% -om, 70%-009 JoOmme @odmbls o

0O JM BMOMMbIETo. godmbs3zeoll Homdmoygbl  3mdguml bagmao,
6HMI9doE 0530LvRB0 37939M0 X ABIOOL Comgbmds I30MHYds 5%-00m.
9960530306090 0 35553100 X3IBJO0L M9Mm©Ibmds ©H0zBgId0m 0BOHEYds
5 -10%-0¢09 , ®59bMd0L J98306M9d0L dobgzom Joowgds d98ga0 Moo (%):
0O JMo  gmedommbswo  (19,9) - JsGoero wodmbo (19,2 ) -
Joenmo gmOmmbswo (18,9 ) - dsbsdobo (18,9) - 3mdgerm (18.0).
99LFo3w00s 3dodg wommbms Co*?, Ni?Z, Cu? s Pb? ombgdol LeMdzool
30693035 399BH0bmmo LmGmdYbEHJd0m, Fogdlodsmo LMMdE0OL ELTMI0Y-
00905 LMEODIHEHOL LEbYMOIBY: 9D O IM35¢ 3:33MBYBEH060 s blbsGIOL
3003306963900l Mromgbmdsbyg - 3993H0bmMmo Lm®MmdGBEHIOOL Lbgargd@EomEmds
39399900 omMbgdol dodsG .

300909905 WoMMbmS BogduodorEmo LeMdE0OL J9gygdo:

Co? ->Ni? -> Pb? ->Cu?

GOAOHNLMZ5BMs BoyMmx3gd0sb Jowgdme Na-39d@o@ob bemMdgb@gdo
@0om™bgdoL JogduodseMo bemdzool s6v) Lygwgd@omGmmdols dobgzom
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249653905 999y Mogdo (%) :

Co? : 3sbs0bo (83.1) - 3mgerm(81.4)- w0odmbo(70.3)- ;306G Mbswo (69.9);
NiZ: gm&ommbseo (50.9) - crodmbo (18.6) — dsbs®obo (6.8) - 3mdgem(5.9);
Pb%: ¢00dmbo(31.7) - 3mdgwm (19.3) — gmGombowo ( 18.1)- dsbstrobo (7.6);
Cuz:3mOmMmbseno (9.34) -3mdgerm (9.31) — 3sbs®0bo (9.29) = codmbo(9.29).
do059n3gdAHMM0  Loobw®o  JOMIsGHMAMIROo0L,  9E9dGOMMIMIMEo
5GHM0DBHE00m 5EMING-50LMEMBdE30ME0 139G MIYEGHMooL s IK-L3gdGHOMwo
3BoobBol 1539w gd0m IBHI0EPS 39dGH0bgdOL Bromds s 3MA3gdlgdols

3909960 Mds.

o900y 3ModBHozMws  yzgws  bodmdo  Fgogogl  39dBHobls o
39W5dGHMOMb F5535L @ 96 903938 30 EHIOME T5o35L, Grog Im(OmdL
39JGH0bob LM 259mysxsby.

99bfogeowos  8dodg  oombgdol  LmEdEos 86635 3MB3MmbgbEH0sbo
65693900056.
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ABSTRACT

The work discusses the development of a technology for producing environmentally
friendly water-soluble and insoluble single- and multicomponent pectin polysaccharide
sorbents from industrial processing waste of various types of citrus fruits without reagents
using modern membrane technologies, studying the composition, properties and ability to
form complexes with heavy metals and establishing patterns.

Technological schemes and optimal conditions for receiving electrodialysis, ultrafiltration,
pectin and sodium pectate sorbent were developed. Electrodialysis of sea water was used
for the first time to obtain pectin extractant -HCI and NaOH - sodium pectate sorbent. A
hydraulic scheme for simultaneous reception of acid and alkali has been developed. The
dependence of acid and alkali concentration, pH, temperature, process performance and
current change on the duration of the process under different voltage conditions. Obtained:
pH of acid and alkali with increasing voltage - increases and reaches maximum value at
voltage U = 30v: for acid - pH=0.85, for alkali - pH = 12.8. These values correspond to 0.08
N HCI and 0.1 N NaOH; It has been determined: the optimal technological scheme for
receiving acid and alkali: the process should be carried out in circulation mode, using
bipolar membranes, U =200 v, Q = 200 I/h. The concentration and quality of acid and alkali
obtained by electrodialysis is sufficient to obtain pectin isolates from waste and subsequent
sorbent.

It is established: if pectin is obtained from the remains of mandarin or lemon fruits, it should
be made in the month of October, if from the remains of orange fruits - from the partitions
of the fruits harvested in the months of November or December. The highest content of
pectin is distinguished by lemon fruit partitions of all months. Extraction of pectin isolate
should be carried out from fruit partitions with hydromodule H:O: acid = 1:10, pH = 1.8-
2.0, use HCI, H2SO4 or C7HsOy as an acid.Pectin extraction should be carried out with 95%
C2HsOH, modulus 1:3, at room temperature.

Concentration of pectin isolates by ultrafiltration is used for the first time. This reduced
the amount of extractant by 10-12 times. It is established: concentration of pectin isolates
should be carried out in the circulation mode of ultrafiltration, on polyamide hollow fibers
(in the form of a separation device AP-2.0, pressure P=0.15-0.18 atm., filtering area -2m?

The content of pectin in citrus fruits (tangerine, orange, lemon, pomelo) has been
thoroughly studied: the amount of free and esterified acid groups, galacturonic acid,
sorption capacity, degree of esterification, depending on the type of fruit, the distribution
area, pH and the period of harvesting - ripening.

It is obtained: the amount of free acid groups with fruit ripening increases by 10-20%, up
to 70% in Georgian lemon and Turkish orange. An exception is pomelo fruit, in which the
amount of free acid groups decreases by 5%.

The amount of esterified acid groups increases with ripening to 5-10%, according to the
decrease in the amount, the following order is obtained (%):Turkish orange (19.9) -
Georgian lemon (19.2) - Georgian orange (18.9) - Mandarin (18.9) - Pomelo (18.0).
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The kinetics of sorption of Co*?, Ni*?2, Cu*? and Pb*? ions of heavy metals by pectin sorbents,
the dependence of maximum sorption on the type of sorbent: single and multi-component
and on the number of components of the solution - the selectivity of pectin sorbents
towards individual metals have been studied. The results of the maximum sorption of metals
were obtained: Co*? ->Ni*? -> Pb*2 ->Cu**

Na-pectate sorbents obtained from citrus fruits are arranged in the following order (%)
according to the maximum sorption or selectivity of metals: Co?: tangerine (83.1) - pomelo
(81.4) - lemon (70.3) - orange (69.9); Ni% orange (50.9) - lemon (18.6) - tangerine (6.8) -
pomelo (5.9);Pb%: lemon (31.7) - pomelo (19.3) - orange (18.1) - tangerine (7.6); Cu?: orange
(9.34) - pomelo (9.31) - tangerine (9.29) = lemon (9.29).

The amount of pectins and the composition of the complexes were confirmed by means of
high-performance liquid chromatography, electrothermal atomization atomic-absorption
spectrometry and IK-spectral analysis. It was established: practically all samples contain
pectin and galacturonic acid and do not contain polygalacturonic acid, which testifies to the
complete extraction of pectin.

Sorption of heavy metals from multi-component mixtures is studied. It has been
determined: the orange sorbent from the two-component (Co? + Ni*?) and three-
component (Co*? + Ni*? + Cu*?) mixture sorbs the Co*? - ion the most, i.e. it exhibits the
maximum selectivity for Co*?, which accordingly amounts to 91 and 80.3%. If the mixture
is four-component (Co*? + Ni*2 + Cu*? + Pb*?), the Pb*? ion competes with the Co*? ion, and
the sorption of the Pb*? ion is 70.8%, Co*? - 17.6%. The sorption of metal ions from single-
component solutions by mixed sorbents is studied. It is established: sorption of Co*? and
Cu*? ions does not depend on the type of sorbent (skin, partitions) and composition (citrus
fruits) and takes place in practically equal amounts: less Cu*?, more - Co*%

The technology of obtaining processed pectin and sorbent is less reactive, environmentally

friendly and allows solving three problems: Ecological- the ecological cleanliness of the
environment will be maintained by the use of waste and the release of heavy metals;
Economical: by processing waste and receiving expensive pectin, the profitability of
production will increase (2.4 kg of pectin is released from the waste obtained by processing
1 ton of citrus fruits, which amounts to at least $1285 and $102800 per 80 tons); Social: the
development of pure medical pectin production will make it possible to obtain enter
sorbents and use pectin as a dietary fiber as a food supplement.
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