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Bkke_^h\Zgh jZkij_^_e_gb_ Zahlghc dbkehlu \ kbkl_f_ «2,32 fhev/e \h^guc

jZkl\hj gbljZlZ dZevpby – f_lbebah[mlbed_lhg» ijb fh^_ebjh\Zgbb

ijhlb\hlhqgh]h wdkljZdpbhggh]h dZkdZ^Z \ q_luj_ klmi_gb.
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EXTRACTION OF NITRIC ACID WITH METHYL ISOBUTYL KETONE IN THE

PRESENCE OF SALTING-OUT AGENT
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The distribution of nitric acid in the «2,32 mol/L aqueous solution of calcium

nitrate – methyl isobutyl ketone» system has been studied when modeling a four-

stage countercurrent extraction cascade.
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F_lbbah[mlbed_lhg (FB;D) y\ey_lky ljZ^bpbhgguf, ba\_klguf _sz k

ihaZijhreh]h \_dZ j_Z]_glhf ^ey `b^dhklghc wdkljZdpbb, rbjhdh ijbf_gy\rbfky dZd

\ ZgZeblbq_kdhc obfbb, lZd b \ obfbq_kdhc l_ogheh]bb, \ i_j\mx hq_j_^v, ijb

]b^jhf_lZeemj]bq_kdhf ba\e_q_gbb, dhgp_gljbjh\Zgbb b jZa^_e_gbb p\_lguo, j_^dbo,

jZkk_ygguo b jZ^bhZdlb\guo we_f_glh\ [1]. WdkljZdpbhggu_ k\hckl\Z FB;D

h[_ki_qb\Zxlky ^hghjghc nmgdpb_c Zp_lh]jmiibjh\db, \oh^ys_]h \ _]h fhe_dmem

(jbk. 1).
O

Jbk. 1. KljmdlmjgZy nhjfmeZ f_lbebah[mlbed_lhgZ

G_kfhljy gZ [hevrh_ dhebq_kl\h im[ebdZpbc, \ dhlhjuo FB;D bkihevamxl \

dZq_kl\_ wdkljZ]_glZ, g_dhlhju_ ba \hijhkh\ ^h kbo ihj g_ [ueb jZkkfhlj_gu \ iheghc
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f_j_. LZd, \ hldjuluo ebl_jZlmjguo bklhqgbdZo gZf g_ m^Zehkv gZclb ^Zgguo ih

wdkljZdpbb Zahlghc dbkehlu f_lbebah[mlbed_lhghf \ ijbkmlkl\bb \ukZeb\Zl_e_c.

<f_kl_ k l_f, ZahlgZy dbkehlZ y\ey_lky hkgh\hc Zahlghdbkehlguo jZkl\hjh\, rbjhdh

bkihevam_fuo \ ]b^jhf_lZeemj]bq_kdhc ijZdlbd_ \ l_ogheh]bb j_^dbo, jZkk_ygguo b

jZ^bhZdlb\guo we_f_glh\, \ qZklghklb, ijb jZa^_e_gbb j_^dha_f_evguo we_f_glh\ b \

Imj_dk-ijhp_kk_ ijb i_j_jZ[hld_ hljZ[hlZ\r_]h y^_jgh]h lhieb\Z k ihke_^mxsbf

\u^_e_gb_f ba g_]h mjZgZ, iemlhgby b ijh^mdlh\ ^_e_gby.

<ukZeb\Zl_eyfb gZau\Zxl khe_\u_ dhfihg_glu, ki_pbZevgh ^h[Z\ey_fu_ \

\h^gmx nZam ijb `b^dhklghc wdkljZdpbb, ^ey lh]h qlh[u ih\ukblv dhwnnbpb_glu

jZkij_^_e_gby p_e_\h]h dhfihg_glZ, lh _klv ^ey lh]h, qlh[u kihkh[kl\h\Zlv _]h

i_j_oh^m \ hj]Zgbq_kdmx nZam [2].

>ey \hkiheg_gby g_^hklZxsbo wdki_jbf_glZevguo ^Zgguo gZfb [ue ijh\_^_g

jy^ wdki_jbf_glh\ ih wdkljZdpbb Zahlghc dbkehlu f_lbebah[mlbed_lhghf \

ijbkmlkl\bb gbljZlZ dZevpby, bf_xs_]h \Z`gh_ agZq_gb_ ^ey obfbq_kdhc l_ogheh]bb.

Wdki_jbf_glZevgZy qZklv
Bkoh^gu_ \_s_kl\Z: \ jZ[hl_ bkihevah\Zeb f_lbebah[mlbed_lhg d\ZebnbdZpbb

q, gbljZl dZevpby Ca(NO3)2·4H2O d\ZebnbdZpbb q, Zahlgmx dbkehlm d\ZebnbdZpbb q^Z.

JZkl\hju ]hlh\beb h[t_fgh-\_kh\uf f_lh^hf. JZkl\hj (2,32 fhev/e) gbljZlZ

dZevpby ]hlh\beb jZkl\hj_gb_f lhqghc gZ\_kdb \ jZkl\hj_ 1 fhev/e Zahlghc dbkehlu.

Dhgp_gljZpbx Zahlghc dbkehlu \ jZkl\hj_ mlhqgyeb lbljbf_ljbq_kdb k

[jhflbfheh\uf kbgbf (ijb]hlh\e_gguf ih f_lh^bd_ [3] – 0.1% \ 10% jZkl\hj_

kibjlZ, jG i_j_oh^ 6-7 `_elZy – kbgyy).

:gZeba kh^_j`Zgby Zahlghc dbkehlu \ h[_bo nZaZo hkms_kl\eyeb

lbljbf_ljbq_kdb k [jhflbfheh\uf kbgbf k bkihevah\Zgb_f [xj_ldb gZ 25 fe k p_ghc

^_e_gby 0,1 fe k lhqghklvx 0,05 fe, qlh h[_ki_qb\Z_l f_g__ 5% hrb[db ijb ZgZeba_.

F_lh^bdZ wdki_jbf_glZ: < gZklhys_f wdki_jbf_gl_ ijhlb\hlhqguc

wdkljZdpbhgguc dZkdZ^ [ue kfh^_ebjh\Zg ih f_lh^m :ev^_jkZ [3, 4]. Hi_jZpbhggZy

ko_fZ ijh\_^_gby q_luj_oklmi_gqZlhc ijhlb\hlhqghc wdkljZdpbb h^gbf

jZkl\hjbl_e_f ijb bkihevah\Zgbb q_luj_o ^_ebl_evguo \hjhghd ijb\_^_gZ gZ jbk. 2.

>ey \uiheg_gby ihklZ\e_gghc aZ^Zqb ijh\_eb ij_^\Zjbl_evgh_ gZkus_gb_

f_lbebah[mlbed_lhgZ Zahlghc dbkehlhc ijb dhglZdl_ k jZkl\hjhf 2,32 fhev/e Ca(NO3)2

\ 1 fhev/e HNO3 \ ^_\ylv klmi_g_c, ihke_ gZkus_gby dhgp_gljZpby Zahlghc dbkehlu \

hj]Zgbq_kdhc nZa_ khklZ\beZ 0,82 fhev/e. Dhebq_kl\h dhglZdlh\ ^ey gZkus_gby

hj]Zgbq_kdhc nZau k\_`bf \h^guf 2,32 fhev/e jZkl\hjhf Ca(NO3)2 \ 1 fhev/e HNO3

h]jZgbqb\Zehkv baf_g_gb_f kh^_j`Zgby Zahlghc dbkehlu \ \h^ghc nZa_ ihke_

dhglZdlZ.

< khhl\_lkl\bb kh ko_fhc, ijb\_^zgghc gZ jbk. 2, bkoh^gmx \h^gmx nZam

ih^Z\Zeb gZ i_j\mx klmi_gv dZ`^h]h pbdeZ, ihke_ wdkljZdpbb jZnbgZl i_j_^Z\Zeb gZ

ke_^mxsmx klmi_gv wlh]h `_ pbdeZ. LZdbf h[jZahf, jZnbgZl ^\b]Zeky ih p_ihqd_ 1-2-

3-4 \ dZ`^hf pbde_, l._. 0-I1-II2-III3-IV4; ke_^mxsZy ihjpby bkoh^gh]h \h^gh]h
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jZkl\hjZ ijhoh^beZ kgh\Z jy^ wlbo `_ klmi_g_c 0-II1-II2-II3-II4 b l.^., Z ihke_

q_l\_jlhc klmi_gb (\ dZ`^hf pbde_) jZnbgZl \u\h^beb ba dZkdZ^Z.

Jbk. 2. Hi_jZpbhggZy ko_fZ ijh\_^_gby q_luj_oklmi_gqZlhc ijhlb\hlhqghc wdkljZdpbb

h^gbf jZkl\hjbl_e_f ijb bkihevah\Zgbb q_luj_o ^_ebl_evguo \hjhghd

Bkoh^guc jZkl\hj wdkljZ]_glZ i_j_^Z\Zeb gZ q_l\_jlmx klmi_gv dZ`^h]h pbdeZ (Z

i_j_^ aZimkdhf wdkljZdpbhggh]h dZkdZ^Z lZd`_ gZ \k_ klmi_gb i_j\h]h pbdeZ), ihke_

q_]h hj]Zgbq_kdmx nZam i_j_\h^beb gZ ij_^u^msmx klmi_gv ke_^mxs_]h pbdeZ.

LZdbf h[jZahf, hj]Zgbq_kdZy nZaZ ^\b]ZeZkv ih p_ihqd_ I2-II1; I3-II2-III1; I4-II3-III2-

IV1, Z ihke_ i_j\hc klmi_gb \ dZ`^hf pbde_ _z \u\h^beb ba dZkdZ^Z. J_amevlZlu

wdki_jbf_glZ ijb\_^_gu gZ jbk. 3.

Jbk. 3. JZkij_^_e_gb_ Zahlghc dbkehlu \ q_luj_oklmi_gqZlhf ijhlb\hlhqghf dZkdZ^_. <

djZkguo djm`dZo ijb\_^_gu ^Zggu_, dhlhju_ [ueb hl[jZdh\Zgu dZd g_ kh]eZkmxsb_ky k

ijhqbfb wdki_jbf_glZevgufb j_amevlZlZfb



<HIJHKU :LHFGHC G:MDB B L?OGBDB.

K_jby: FZl_jbZeh\_^_gb_ b gh\u_ fZl_jbZeu. 2024. <uimkd 5 (126)

85

<u\h^u
KhihklZ\e_gb_ ihemq_gguo ^Zgguo ih wdkljZdpbb Zahlghc dbkehlu k jZg__

ba\_klgufb ebl_jZlmjgufb [1] ihdZau\Z_l, qlh, dZd b ke_^h\Zeh h`b^Zlv, ijbkmlkl\b_

\ukZeb\Zl_ey kms_kl\_ggh kihkh[kl\m_l i_j_oh^m Zahlghc dbkehlu ba \h^ghc nZau \

hj]Zgbq_kdmx. F_lh^hf wdki_jbf_glZevgh]h fh^_ebjh\Zgby wdkljZdpbhggh]h

q_luj_oklmi_gqZlh]h dZkdZ^Z «\ kbkl_f_ 2,32 fhev/e \h^guc jZkl\hj gbljZlZ dZevpby –

f_lbebah[mlbed_lhg» [ueZ ihemq_gZ bahl_jfZ wdkljZdpbb, dhlhjmx ij_^iheZ]Z_lky

bkihevah\Zlv \ l_ogheh]bb p\_lguo, j_^dbo b jZ^bhZdlb\guo we_f_glh\.
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