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SORPTION SUCTION OF LANTHANUM ION
WITH NEW MODIFIED SORBENTS

Abstract. In this article, a new modified synthetic high-molecular organic ionite is
proposed for the sorption of rare-earth metal ions from water bodies. Concentrated citric acid
(CsHgO7) is used as a modifier. The article shows an increase in the volume of La®* extraction
from the concentration of the C¢HsO7 modifier. During the sorption extraction experiment,
the concentration of La®* extraction increases at 90 min. heating. AB-17-8 is referred to as
strongly basic anionites, which work effectively at pH 2-14. Rare earth metals (REM) are
widely used in various industries: electrical engineering, catalysts, permanent magnets and
phosphors. All this causes anthropogenic pollution of the environment, living organisms, so
it is necessary to study potential threats. To do this, we must be able to detect small amounts
of REM in the environment and water. REM in wastewater is often determined by separation
and concentration methods, such as co-precipitation, ion exchange, liquid-liquid extraction,
electrolysis, etc. However, these methods have disadvantages, such as the duration and
complexity of the study, as well as material costs.

Keywords: anion resin, sorption, rare earth metals, citric acid, concentration,
temperature.
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Introduction. Nowadays, rare earth metals (REMS) occupy a strong position
as one of the important resources for many high-tech processes. REMs are used for
the production of microelectronic products, optics, structural materials, green energy
elements, hybrid car engines and much more [1-3].

REMs have almost the same structure of the outer electronic levels of their
atoms, which explains the similarity of their physical and chemical properties.
Despite the fact that their total occurrence on earth is tens of times greater than that
of metals such as molybdenum and tungsten, the capital costs of their extraction are
quite high [4,5].

Currently, there are many methods for extracting sparingly soluble
compounds of various metals: ferrous, non-ferrous, rare earth from aqueous
solutions. We chose the cheapest, more accessible sorption method.

Conditions and methods of research. 65% -vertical HNO;3 solution, 25%-
NH; solution, 96% -CH3COOH, 38% HCI, 95% ethanol ("Ch.d.a.", "IREA 2000",
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Russia). Acetate-ammonium buffer solution (2m, pH 4) is prepared from ammonium
acetate and uxusic acid. We prepared Lantana solution (1mg/mL) La(NOs); - 6H,0
("Ch.D.A.") in a solution of 0.1 m HNOs directly from the measured one. The
necessary solutions for the work were prepared by mixing with distilled water and
acetate-ammonyl buffer solutions. We used the following sorbents:AB-17-8 grade
anionite, AB-17-8: C¢HsO7 modified anionite. For photometric studies of lanthanum,
we used arsesan solution 111 (0.01%) ("Ch.d.a."," Reachim", Russia). To prepare the
solution, we mixed dry metered 0.3 m of HCI solution.

Research results and discussions. In the article, the multiprotector
MultiBioRS-24 (firm Biosan) was used. We shot the spectrum on the Shimadzu UV-
1800 (Japan company) spectrometer [6]. Studies have been carried out with a
maximum optically dense 650Nm with a thickness of cuvettes of 1 cm. depending
on the pH and time, the sorption of the La lon was carried out with AB-17-8 and its
modified form AB-17-8:CsHsO7. We poured La solution into a test tube in a volume
of 0.5 ml, added 1.5 ml of acetate-ammonium buffer solution (2m, pH 4) and
arsenazo in the calculation of 1ml of ionizer. We supplement the solution with
distilled water to a line of 3 ml.

As a result of experiments, the modifier has a good effect, as shown. Under
the influence of the modifier, the sorbent was well sorbing La%* ions (Fig. 1). The
volume of La% ion suction increased due to the modifier concentration, as shown in
the Figure 2. Increasing the concentration of the modifier by 3mol will not lead to
an increase in volume in the future.
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Figure 1. La*" ion of the modifier concentration
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1 - AB-17-8:C¢HsO7 swallows 0.32 mg/g in the 90-minute interval, as shown
in Figure; 2 — AB-17-8 90-swallows 0.25 mg/g at intervals of minutes.

Figure 2. Dependence of La®* ion concentration on heating time
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Judging by the curved corset in the picture, the solution is a strong base ash,
which works effectively at a pH of 2-14. As a result, high sorption capacity (Fig. 3)
AB-17-8: CeHgO7 in a neutral environment, the sorption of the la** ion showed 0.38
mg/g, and the result of the sorption of the AB-17-8 sorbent showed 0.30 mg/g. That
is, modification of anionite with concentrated citric acid increases the sorption
capacity of the sorbent by 8 times.
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1-AB-17-8:CsHsO7; 2 - AB-17-8.
Figure 3. Dependence of sorption of La** on PH

Conclusion. With us, a new modified AB-17-8:CsHsO- sorben was studied,
which has the ability to SORB the Lantana (I11) ion. The work selected optimal
states: modifier concentration, ph, lanthanum ion sorption time with modified
sorbents. As a result, anionite of the AB-17-8 brand, modified with concentrated
citric acid, highly effectively removes lanthanum ions from model waters. Sorbent
can be recommended for use in wastewater treatment.

References
1. Tverdov A., Zhura A., Nikishichev S. Rare Earth Metal Market Review [Obzor rynka

redkozemel'nyh metallov] / Geologiya i Biznes. 2013. N 1(25). P. 16-19 [in Russian].

2. Murzakasymova N.S., Bektenov N.A., Gavrilenko M.A. Sorption of rare earth metals:
a literary review [Sorbciya redkozemel'nyh metallov: obzor literatury] // Chemical
Journal of Kazakhstan. No. 3, Almaty: 2020. P 214-235.

3. Bolshakov, K.A. Chemistry and technology of rare and scattered elements [Himiya i
tekhnologiya redkih i rasseyannyh elementov]. — M.: 1976. — 360 p. [in Russian].
4, Suponitsky, Yu.L. Chemistry of rare earth elements [Himiya redkozemel'nyh

elementov]. — Moscow: D.l. Mendeleev Russian Technical Technical University,
2007. — 108 p. [in Russian].

5. Korovin, S.S., Zimina, G.V., Reznik, A.M. et al. Rare and scattered elements.
Chemistry and technology [Redkie i rasseyannye elementy. Himiya i tekhnologiya].
Book 1.. — M.: MISIS. 1996. — 376 p. [in Russian].

6. Yaryshev, N.G., Pankratov, D.A., Tokarev, M.l., Kamkin, N.N., Rodyakina, S.N.
Physical research methods and their practical application in chemical
analysis[Fizicheskie metody issledovaniya i ih prakticheskoe primenenie v
himicheskom analize]. — Moscow: Prometheus,. 2012. — 160 p. [in Russian]

Material received on 16.09.23.
121



N.S. Murzakassymova,

Chemical technologies A.N. Kalibekova, A.K. Kasen

P.119-122

H.C. Myp3akacbimoBa?, A.H. Kanunbekosal, A.K. Kacen?
IM.X. Aynamu ameiHdarel Tapas eHipnik yHusepcumemi, Tapas, Kasakcma

HKAHA MOANDUKALMANAHFAH COPBEHTTEPMEH JIAHTAH MOHAAPBIHbIH,
COPBLIMACDI

AHpatna. Makanaga cy obObeKTiiepiHEH CUPEK Kep MeTangapbliHblH, MOHAAPbIH
copbumanay yuwiH KaHa MoaudMKaLMANAHFAH CUHTETUKANbIK KOFapbl MOJIEKYNASbIK,
OpPraHuMKanblK WMOHWUT YCbiHbINFAH. MoauduKaTop peTiHAe KOHLEHTPauuaaaHfFaH JMMOH
KbILKbINbl (CsHgO7) KongaHolnaabl.  3eptreyge  CeHsO7  mMoaAMPUKATOPbLIHbLIH,
KOHUeHTpaumAcbiHaH La3* aKcTpakuma KenemiHid, ynfatobl KepceTinreH. CopbuuanbiK,
3KCTPaKLMA 3KCNepUMEHTI KesiHae La3* aKcTpaKLUMACBIHbIH, KOHUEHTpaumacbl 90 MUHYTTaH
KeliH apTagpbl. AB-17-8 pH 2-14-Te TMiMAi XyMbIC iCTEWTIH KyWTi Herisgi aHMOHUTTepre
KaTaabl. CUpeKk Kep meTangapbl 9pTyp/i  cananapia KeHiHeH KoJsAaHbliadbl:
3NEKTPOTEXHMKA, KaTa/aM3aTopnap, TyPaKTbl MArHUTTep XaHe ¢dochopnap. MyHbiH, 63pi
KOpLIAFfaH OpPTaHbIH, Tipi OpraHM3MAepaiH, aHTPONOreHAiK NacTaHyblH TyAblpagbl,
COHAbIKTaH bIKTUMan Kayintepai 3epTrey KaxeT. MyHbl icTey ywiH 6i3 KoplwaraH opTa MeH
cydafbl a3 MeJsilepaeri CMpeKk Xep MeTanfapblH aHblKTall anybiMbl3 KepeK. AfbliHAbI
cynapfafbl CUPEK Kep MeTangapbiHblH, Meswepi KebiHece TyHAObIPY, WMOH anmacy,
3KCTPaKLMA, SNEKTPONN3 KaHe T.6. 6oy KaHe WOoFbipiaHAbIpy aAicTepiMeH aHbIKTanagbl.
Anaiifa, byn apictepaiH Kemuwiniktepi 6ap, Mbicasbl, 3epTTeYAiH Y3aKTblFbl MEH KypAeniniri,
COHAaN-aK MaTepuanaplK, WolfbiHAAP.

TipeK ce3aep: aHMOHAbI Walblp, cOpbUMA, CUPEK Kep MeTanzapbl, JMMOH
KbILKbI/Ibl, KOHLLEHTPaUUA, TemnepaTtypa.

H.C. Myp3akacbimoBa®, A.H Kanubekosa?, A.K. Kacen?
ITapasckuli pecuoHansHeili yHusepcumem um. M. X. ynamu, Tapas, KazaxcmaH
COPBLMA UOHOB IAHTAHA HOBbIMU MOAUD®ULUPOBAHHBIMU COPBEHTAMMU

AHHOTauMa. B paHHOM cTaTbe MpeasioXeH HOBbId  MOAUOUUMPOBAHHLIN
CUHTETUYECKUI BbICOKOMONEKYAPHbBIA OPraHUYeCcKMn WOHUT A/aa copbummM MOHOB
pefKo3emeNbHbIX MeTannoB U3 BOAHbIX 06bekToB. B KauvectBe MogauduKaTopa
MCMONb3yeTCA KOHLEHTPUPOBaHHAA AMMOHHaA Kucnota (CeHsO7). B cTatbe nokasaHo
yBenuyeHne obbema sKcTpakumm La3* oT KoHueHTpauun moamdukatopa CsHsO7. B xoge
3KCNepUMeHTa No  COPBUMOHHOM  SKCTPaKLMM  KOHUEHTpauua 3KcTpakumm  La®t
ysennymsaetca 4vepes 90 muH. otonsneHue. AB-17-8 OTHOCMTCA K CUBHOOCHOBHbIM
aHWOHMTaM, KoTopble apdeKkTMBHO paboTaloT npu pH 2-14. PeaKosemesnbHble MeTanbl
(P3M) WMPOKO NCMONBL3YIOTCA B Pa3/IMYHbIX OTPACAAX MPOMbILIEHHOCTU: 3/IEKTPOTEXHUKE,
KaTannM3atopax, MOCTOAHHbIX MarHuTax WU JAlMuHodopax. Bce 3To  BbI3bIBaeT
aHTpONOreHHOEe 3arpA3HeHWe OKpy)Kalolen cpeabl, KMBbIX OPraHM3MoOB, MO3ITOMY
HeobXoAMMO M3y4aTb MOTEeHLMaNbHble Yyrpo3bl. YTobbl caenatb 370, Mbl AO/XKHbI ObiTh
CNocobHbl 0bHapyKMBaTb HebonbluMe KonnyecTBa P3M B OKpyrKatoweln cpege M Boge.
CopepxaHve P3M B CTOYHbIX BOZAX 4acTo onpefenseTcd MeTofamu pasfeneHus u
KOHLLEHTPMPOBAHMA, TaKUMM KaK COBMECTHOE OCaXKAeHWe, MOHHbIN 0BMEH, UAKOCTHO-
KUAKOCTHAA IKCTPAKLMA, IN1EKTPoAn3 n 1.4. O4HaAKO 3T MeToAbl UMEIOT HeJOCTaTKK, Takne
KaK MPOAOJIKUTENIbHOCTb U CIOXHOCTb UCCIe0BaHMA, @ TaKXKe MmaTepuasbHble 3aTpaTbl.

KnioueBble cnoBa: AHMOHHas cmona, copbuusa, penKo3emesnbHble MeTanbl,
JIMMOHHAA KMCNOTa, KOHLEHTPpauua, TemnepaTypa.
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