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:H «<ukhdhl_ogheh]bq_kdbc gZmqgh-bkke_^h\Zl_evkdbc bgklblml

g_hj]Zgbq_kdbo fZl_jbZeh\ bf_g ZdZ^_fbdZ :.:. ;hq\ZjZ, Fhkd\Z

IhdZaZgh, qlh wnn_dlb\guf nbevlj-ih]ehlbl_e_f, dZd Zwjhahe_c mjZgZ,

lZd b e_lmqbo nlhjb^h\, y\ey_lky obfbq_kdbc ih]ehlbl_ev gZ hkgh\_

^j_\_kghc kljm`db, bfij_]gbjh\Zgghc ]b^jhdkb^hf gZljby. HibkZg f_lh^

bfij_]gZpbb ^j_\_kgh]h \hehdgZ ^h fZkkh\hc ^heb l\zj^h]h ]b^jhdkb^Z

gZljby, jZ\ghc ^h 45%, ih \b^hbaf_gzgghfm f_lh^m ^_eb]gbnbdZpbb

F_jk_jZ. Khe_\u_ b hdkb^gu_ kh_^bg_gby g_p_e_khh[jZagh ijbf_gylv \

\_glbeypbhgguo kbkl_fZo \ke_^kl\b_ bo fZehc obfbq_kdhc Zdlb\ghklb k

nlhjb^Zfb b ih\ur_ggh]h ]b^jZ\ebq_kdh]h khijhlb\e_gby bo kehy.

<_glbeypbhggu_ kbkl_fu, hkgZszggu_ f_jk_jbah\Zgghc ^j_\_kbghc,

h[_ki_qZl hqbkldm \_glbeypbhggh]h \ha^moZ ^h agZq_gbc g_ \ur_ 0,05 f]/f3,

lh _klv gb`_ kZgblZjghc dhgp_gljZpbb e_lmqbo nlhjb^h\ b Zwjhahe_c

mjZgZ \ jZ[hq_c ahg_, g_ ij_\urZxs_c 0,1 f]/f3.

Dexq_\u_ keh\Z: hqbkldZ \ha^moZ, obfbq_kdbc ih]ehlbl_ev, Zwjhahev mjZgZ, nlhjh\h^hjh^,

^j_\_kgh_ \hehdgh, ^_eb]gbnbdZpby, bfij_]gZpby, ]b^jhdkb^ gZljby.

ON THE ISSUE OF VENTILATION AIR PURIFICATION AT THE URANIUM
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It is shown that an effective filter-absorber of both uranium aerosols and volatile

fluorides is a chemical absorber based on wood chips impregnated with sodium

hydroxide. A method of impregnation of wood fiber to a mass fraction of solid

sodium hydroxide equal to up to 45% by a modified Mercer delignification method

is described. It is inexpedient to use salt and oxide compounds in ventilation

systems due to their low chemical activity with fluorides and increased hydraulic

resistance of their layer. Ventilation systems equipped with mercerized wood will

provide purification of ventilation air to values not higher than 0.05 mg/m3, i.e.

lower than the sanitary concentration of volatile fluorides and uranium aerosols in

the working zone, equal to not higher than 0.1 mg/m3.
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<\_^_gb_

GZ aZ\h^Zo jZa^_ebl_evgh-km[ebfZlgh]h dhfie_dkZ i_j_jZ[Zlu\Zxl

jZaghh[jZagu_ ]Zah\u_ kf_kb, kh^_j`Zsb_ \ k\hzf khklZ\_ nlhjb^gu_ kh_^bg_gby.

L_ogbq_kdb_ j_r_gby ih ba\e_q_gbx ba gbo p_gguo dhfihg_glh\, kh^_j`Zgb_ dhlhjuo

^hklb]Z_l g_kdhevdbo ijhp_glh\, gZijbf_j HF b UF6, ijbgpbibZevgh gZc^_gu b, dZd

ijZ\beh, \g_^j_gu \ ijhba\h^kl\h. H^gZdh \ j_amevlZl_ i_j_jZ[hldb ]Zah\ \ \ha^mo

ijhba\h^kl\_gguo ihf_s_gbc fh`_l ihiZ^Zlv g_dhlhjh_ dhebq_kl\h <O< (\j_^gu_

obfbq_kdb_ \_s_kl\Z) \ \b^_ Zwjhahe_c, \ lhf qbke_ jZ^bhZdlb\guo, b ]Zahh[jZaguo

kh_^bg_gbc \ dhgp_gljZpbyo ^he_c ijhp_glh\. AZ kqzl pbjdmeypbb \_glbeypbhggh]h

\ha^moZ kh^_j`Zgb_ \j_^guo \_s_kl\ \ \ha^mo_ ihf_s_gbc g_ ^he`gh ij_\urZlv

ghjfbjm_fu_ ihdZaZl_eb: ^ey UF6 (]Za) 0,015 f]/f3, ^ey UF4 b UO2F2 (Zwjhaheb)

0,075 f]/f3, ^ey HF 0,1 f]/f3 (jZah\Zy dhgp_gljZpby \ l_q_gb_ g_ [he__ 30 fbgml fh`_l

^hklb]Zlv 0,5 f]/f3) [1, 2]. Djhf_ lh]h, kh^_j`Zgb_ nlhjkh^_j`Zsbo kh_^bg_gbc \

\ha^mo_ aZ ij_^_eZfb kZgblZjgh-aZsblghc ahgu ij_^ijbylby g_ ^he`gh [ulv \ur_

0,005 f]/f3 [1].

P_evx gZklhys_c jZ[hlu y\ey_lky h[hkgh\Zgb_ g_h[oh^bfhklb ijbf_g_gby \

\_glbeypbhgguo kbkl_fZo g_ lhevdh Zwjhahevguo nbevljh\, gh b obfbq_kdh]h

ih]ehs_gby \ukhdhhiZkguo ]Zah\.

:gZeba kms_kl\mxsbo \_glbeypbhgguo kbkl_f

DZd ijZ\beh, \ \_glbeypbhgguo kbkl_fZo hljZkeb ijbf_gyxl lhevdh hqbkldm hl

Zwjhahevguo qZklbp k ihfhsvx nbevljh\ gZ hkgh\_ ldZgb I_ljygh\Z (NII 15-1,5),

iha\heyxs_c aZ^_j`b\Zlv Zwjhahevgu_ qZklbpu jZaf_jhf hl 0,15 fdf [3].  H^gZdh

ijbf_g_gb_ ldZgb I_ljygh\Z \ dZq_kl\_ _^bgkl\_ggh]h nbevljmxs_]h fZl_jbZeZ \

kbkl_f_ hqbkldb \ha^moZ l_ogbq_kdb g_h[hkgh\Zggh, mqblu\Zy g_[_ahiZkghklv

\u[jZku\Z_fh]h ]ZaZ \ Zlfhkn_jm ihke_ kbkl_fu \_glbeypbb. Iheb\bgbeoehjb^,

khklZ\eyxsbc hkgh\m ldZgb I_ljygh\Z, g_ \aZbfh^_ckl\m_l g_ lhevdh k nlhjhf, gh b k

HF b UF6, ijZdlbq_kdb g_ meZ\eb\Z_l ]Zah\u_ dhfihg_glu jZa^_ebl_evgh]h b

km[ebfZlgh]h ijhba\h^kl\, hkgh\m dhlhjuo b khklZ\eyxl nlhjkh^_j`Zsb_ kh_^bg_gby.

Ba wlh]h ke_^m_l, qlh \ dZq_kl\_ nbevljZpbhggh]h fZl_jbZeZ, kihkh[gh]h meZ\eb\Zlv

g_ lhevdh Zwjhaheb mjZgZ, gh b \j_^gu_ ]Zau, g_h[oh^bfh ijbf_gylv obfbq_kdb_

nbevlj-ih]ehlbl_eb, h[eZ^Zxsb_ kjZ\gbfuf k ldZgvx I_ljygh\Z Zwjh^bgZfbq_kdbf

khijhlb\e_gb_f.

Bkihevah\Zgb_ ljZ^bpbhgguo obfbq_kdbo ih]ehlbl_e_c gZ hkgh\_ hdkb^h\, khe_c

b ]b^jhdkb^h\ g_ ijb_fe_fh bf_ggh ba-aZ bo kms_kl\_ggh]h Zwjh^bgZfbq_kdh]h

khijhlb\e_gby \ mkeh\byo bgl_gkb\gh]h ]Zah\h]h ihlhdZ. Djhf_ lh]h, ljZ^bpbhggu_

ih]ehlbl_eb qZklh hdZau\Zxlky g_wnn_dlb\gufb ^ey hqbkldb <O<, kh^_j`Zsboky \

fZeuo dhebq_kl\Zo, qlh oZjZdl_jgh ^ey \_glbeypbhggh]h \ha^moZ. J_rZxsmx jhev \
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wlbo kemqZyo b]jZ_l bo obfbq_kdZy Zdlb\ghklv. GZijbf_j, ih wnn_dlb\ghklb

meZ\eb\Zgby nlhjb^Z \h^hjh^Z ljZ^bpbhggu_ obfbq_kdb_ ih]ehlbl_eb jZkiheZ]Zxlky

ke_^mxsbf h[jZahf (\ kdh[dZo mdZaZgZ kl_i_gv meZ\eb\Zgby \ %): Zexfh]_ev (40-70) >

kh^h\uc ih]ehlbl_ev (40) > fjZfhjgZy djhrdZ (4) [4, 5].

Ijbf_g_gb_ [hevrbgkl\Z ba \ur_i_j_qbke_gguo \_s_kl\ kjZ\gbl_evgh

^himklbfh ijb ljzo hkgh\guo mkeh\byo:

– \ukhdh_ ([he__ 0,1 h[. %) kh^_j`Zgb_ <O< (ij_bfms_kl\_ggh HF);

– [hevrb_ h[t_fu pbjdmebjmxs_]h \ha^moZ (khlgb lukyq dm[hf_ljh\);

– g_agZqbl_evgZy kdhjhklv ihlhdZ ]ZaZ;

– agZqbl_evgZy kl_i_gv ZglZ]hgbafZ f_`^m ih]ehsZ_fuf kh_^bg_gb_f b

ih]ehlbl_e_f.

< kbkl_f_ \_glbeypbb \ha^moZ ij_^ijbylbc jZa^_ebl_evgh-km[ebfZlgh]h

dhfie_dkZ (JKD) wlb mkeh\by g_ \uihegyxlky:

– ba-aZ qj_a\uqZcgh hiZkgh]h nlhjh\h^hjh^Z – \_s_kl\Z i_j\h]h deZkkZ

hiZkghklb [2]. ?]h dhgp_gljZpby \ \ha^mo_ p_oZ g_ ^he`gZ ij_\urZlv 0,1 f]/f3, l._.

1·10-5%;

– jZah\uc h[t_f pbjdmebjmxs_]h \ha^moZ g_ ij_\urZ_l ^_kylb lukyq

dm[hf_ljh\ ijb djZlghklb h[f_gZ g_ f_g__ ljzo [4];

– \j_fy dhglZdlZ <O< k ih]ehlbl_eyfb, dZd ijZ\beh, g_ ij_\urZ_l h^ghc

k_dmg^u, qlh ijb gbadhc obfbq_kdhc Zdlb\ghklb f_`^m j_Z]_glZfb g_^hklZlhqgh;

– ih]ehlbl_eb y\eyxlky keZ[hs_ehqgufb (dZj[hgZlu) beb Zfnhl_jgufb

(Zexfh]_ev), l._. ZglZ]hgbaf k dbkeufb nlhjb^Zfb g_[hevrhc.

H[km`^_gb_ j_amevlZlh\

Ba \ur_baeh`_ggh]h h^ghagZqgh ke_^m_l, qlh ijbf_g_gb_ ljZ^bpbhgguo

obfbq_kdbo ih]ehlbl_e_c gZ khe_\hc beb hdkb^ghc hkgh\_ ^ey h[_a\j_`b\Zgby

nlhjkh^_j`Zsbo ]Zah\ fZehwnn_dlb\gh [6-13]. GZb[he__ obfbq_kdb Zdlb\guf

\_s_kl\hf ih hlghr_gbx d nlhjkh^_j`Zsbf kh_^bg_gbyf, \ ih^Z\eyxs_f

[hevrbgkl\_ bf_xsbf dbkeuc oZjZdl_j, y\ey_lky ]b^jhdkb^ s_ehqgh]h f_lZeeZ,

kZfuc jZkijhkljZgzgguc – NaOH. H^gZdh \ qbklhf \b^_ ]b^jhdkb^ gZljby hq_gv

]b^jhnbe_g, aZ dhjhldh_ \j_fy ij_\jZsZykv kgZqZeZ \ `_e_ b aZl_f \ `b^dhklv, qlh

^_eZ_l _]h ijZdlbq_kdb g_ijb]h^guf ^ey ijbf_g_gby \ l_ogheh]byo hqbkldb ]ZaZ,

gZijbf_j \_glbeypbhggh]h \ha^moZ.

Ihwlhfm, ^ey lh]h qlh[u bkihevah\Zlv gZ ijZdlbd_ hkgh\gmx (s_ehqgmx) kbem

NaOH ih \aZbfh^_ckl\bx k ]Zahh[jZagufb dbkeufb \_s_kl\Zfb, g_h[oh^bfh [ueh

gZclb fZl_jbZe-ghkbl_ev k ijbagZdZfb khj[_glZ, lh _klv \_s_kl\h k jZa\blhc

\gmlj_gg_c ih\_joghklvx b g_ \aZbfh^_ckl\mxs_]h kh szehqvx. LZdbf fZl_jbZehf

hdZaZeZkv ^j_\_kbgZ, lhqg__, hkgh\gZy _z khklZ\eyxsZy qZklv - p_eexehaZ.
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FZl_jbZe, dhlhjuc k mki_ohf fh`gh ijbf_gblv \ \_glbeypbhgguo kbkl_fZo

ij_^ijbylbc jZa^_ebl_evgh-km[ebfZlgh]h dhfie_dkZ :H «L<WE», – wlh ^_eb]gbnbpb-

jh\Zggh_ bfij_]gbjh\Zggh_ ^j_\_kgh_ \hehdgh. Ba\_klgh, qlh ^j_\_kbgZ ij_^klZ\ey_l

kh[hc hj]Zgbq_kdh_ m]e_\h^hjh^gh_ \hehdgh gZ hkgh\_ fZljbpu ba p_eexehau,

eb]gbgZ b ]_fbp_eexeha [4]. Kmlv ^_eb]gbnbdZpbb – hk\h[h`^_gb_ hl eb]gbgZ

\gmlj_ggbo dZgZeh\ b ihj p_eexehau. Ijb wlhf ]_fbp_eexehau (jZkl\hjbfZy

p_eexehaZ) lZd`_ i_j_oh^yl \ fZlhqguc jZkl\hj. >_eb]gbnbdZpby ^j_\_kbgu

^hklb]Z_lky h[jZ[hldhc _z jZkl\hjZfb s_ehq_c (f_lh^ F_jk_jZ) [7, 8]. < ijhp_kk_

i_j_jZ[hldb \ e_khl_ogbq_kdhc ijhfure_gghklb ^_eb]gbnbpbjh\Zggmx p_eexeham

hlfu\Zxl hl s_ehqb, Z \ gZr_f kemqZ_ hlfu\dm hl s_ehqb g_ ijh\h^yl, gh

\ukmrb\Zxl ^h kl_i_gb kh^_j`Zgby \eZ]b 10-12% (_kl_kl\_ggh kmoZy ^j_\_kbgZ), lh

_klv gZ \g_rg_c ih\_joghklb, Z lZd`_ \ dZgZeZo b ihjZo p_eexehau hklZ\eyxl

s_ehqghc Z]_gl [9], ^hklb]Zy bfij_]gbjh\Zgby ^j_\_kgh]h \hehdgZ kmohc s_ehqvx.

Bkoh^y ba deZkkbq_kdh]h ijhp_kkZ f_jk_jbaZpbb ^j_\_kbgu [ue jZajZ[hlZg

obfbq_kdbc ih]ehlbl_ev gZ hkgh\_ ^j_\_kgh]h \hehdgZ, kh^_j`Zsbc \ k\hzf khklZ\_

bfij_]gZlu – szehqb f_lZeeh\ I-c ]jmiiu lZ[ebpu F_g^_e__\Z (emqrbc j_amevlZl k

NaOH). Obfbq_kdb_ ih]ehlbl_eb ihemqbeb gZbf_gh\Zgb_ OI-F> (obfbq_kdbc

ih]ehlbl_ev f_jk_jbah\ZggZy ^j_\_kbgZ) [10] b OI-FF> (fh^_jgbabjh\ZggZy F>)

[11], l_ogbq_kdb_ ihdZaZl_eb dhlhjuo ke_^mxsb_:

– Zdlb\gh_ \_s_kl\h – NaOH (^h[Z\dZ \ OI-FF> Na2SO3);

– kh^_j`Zgb_ NaOH – ^h 45 fZk. % (\ OI-FF> kh^_j`Zgb_ S(IV) ^h 4%);

– jZaf_ju qZklbp – lhesbgZ g_ [he__ 1 ff;

- rbjbgZ 0,5-15 ff;

- ^ebgZ g_ f_g__ 50 ff;

– nhjfZ qZklbp – bah]gmlu_ ieZklbgdb b kibjZeb (kljm`dZ);

– jZ[hqZy iehlghklv kehy – g_ [he__ 0,4 ]/kf3;

– khijhlb\e_gb_ kehy \ukhlhc 500 ff – g_ [he__ 8 dIZ;

– jZ[hqZy zfdhklv ih HF – ^h 35%;

– kl_i_gv meZ\eb\Zgby HF – g_ f_g__ 99,8%;

– kl_i_gv meZ\eb\Zgby UF6 – g_ f_g__ 99,9%;

– kl_i_gv meZ\eb\Zgby Zwjhahe_c – g_ f_g__ 99%;

– jZaf_j meZ\eb\Z_fuo Zwjhahe_c – 0,02- 0,2 fdf.

Ke_^m_l mlhqgblv ihke_^gbc iZjZf_lj. :wjhahev ij_^klZ\ey_l kh[hc obfbq_kdb

Zdlb\guc mjZgbenlhjb^ dbkeh]h oZjZdl_jZ, dhlhjuc g_ ijhklh aZ^_j`b\Z_lky

^j_\_kghc fZljbp_c ih]ehlbl_ey, gh b \aZbfh^_ckl\m_l k gZoh^ys_cky gZ _z

ih\_joghklb b ihjZo s_ehqb, h[jZamy gZ ih\_joghklb ih]ehlbl_ey g_e_lmqbc

ihebmjZgZl gZljby

4UO2F2 + 10NaOH + 2O2 = Na2U4O17 + 8NaF + 5H2O.

Hiulgh_ ijhba\h^kl\h wlbo ih]ehlbl_e_c hkms_kl\eyeh HHH «Ijhfl_ogheh]by»

(]. Lhfkd), Z lZd`_ :H «:WOD», gZ dhlhjhf lZd`_ g_ijh^he`bl_evgh_ \j_fy \ 2009 ].
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bkihevah\Zeb OI-F> \ kbkl_f_ \_glbeypbb \ha^moZ ijhba\h^kl\_gguo ihf_s_gbc.

JZg__ ih]ehlbl_eb lbih\ OI-F> b OI-FF> ijbf_gyeb ^ey h[_a\j_`b\Zgby

l_ogheh]bq_kdbo b \u[jhkguo ]Zeh]_gkh^_j`Zsbo ]Zah\ gZ aZ\h^_ jZa^_e_gby

bahlhih\ :H «KOD» \ hqbklguo mklZgh\dZo b \ \_glbeypbhgguo kbkl_fZo ijb

Zlfhkn_jghf ^Z\e_gbb, Z lZd`_ \ dhee_dlhjZo dhg^_gkZpbhggh-bkiZjbl_evguo

mklZgh\hd (DBM) ijb ^Z\e_gbb ^h 1,3 dIZ. LZdbf h[jZahf, mdZaZggu_ ih]ehlbl_eb

fh]ml [ulv bkihevah\Zgu ijZdlbq_kdb ijb ex[hf ^Z\e_gbb ]ZaZ [4]. < gZklhys__

\j_fy ijhba\h^kl\h ih]ehlbl_e_c ij_djZs_gh \ke_^kl\b_ g_ihklhygkl\Z ihlj_[ghklb

ij_^ijbylbc.

Ijbf_g_gb_ ez]dh]h bfij_]gbjh\Zggh]h hj]Zgbq_kdh]h ^j_\_kgh]h \hehdgZ \

\_glbeypbhgguo kbkl_fZo iha\hebl j_rblv ihklZ\e_ggu_ aZ^Zqb ih wnn_dlb\ghc

hqbkld_ \_glbeypbhggh]h \ha^moZ hl HF, UF6, ijh^mdlh\ ]b^jhebaZ ihke_^g_]h, dZd \

nhjf_ ]Zahh[jZaguo kh_^bg_gbc, lZd b Zwjhahevguo qZklbp. >ey ]ZjZglbjh\Zgghc

hqbkldb \_glbeypbhggh]h \ha^moZ hl g_jZ^bhZdlb\guo l\zj^uo qZklbp ih]ehlbl_ey b

ijhqbo \lhjbqguo Zwjhahe_c g_ ebrgbf [m^_l aZ keh_f OI-F> jZaf_klblv g_[hevrhc

kehc nbevljh\Zevghc ldZgb I_ljygh\Z.

>Zggu_ \_glbeypbhggu_ kbkl_fu, hkgZszggu_ OI-F> beb OI-FF>,

]ZjZglbjh\Zggh [m^ml hqbsZlv \ha^mo, pbjdmebjmxsbc \ ijhba\h^kl\_gguo

ihf_s_gbyo, b h[_ki_qZl \u[jhk \ Zlfhkn_jm nlhj-bhgZ gZ mjh\g_ (0,03-0,05) f]/f3

[4], lh _klv g_ ij_\urZxsbc aZdhgh^Zl_evghc kZgblZjghc ghjfu, jZ\ghc 0,1 f]/f3

[2, 12]. Ba wlh]h ke_^m_l, qlh ij_^_evgh ^himklbfu_ dhgp_gljZpbb \j_^guo

obfbq_kdbo \_s_kl\ [m^ml h[_ki_q_gu m`_ g_ihkj_^kl\_ggh ihke_ kbkl_fu bo

meZ\eb\Zgby b h[_a\j_`b\Zgby, b jZa[Z\e_gb_ hqbs_gguo ]Zah\ Zlfhkn_jguf

\ha^mohf k \u[jhkhf \ Zlfhkn_jm q_j_a \ukhdmx ljm[m g_ ihlj_[m_lky, qlh h[_ki_qbl

hlkmlkl\b_ i_j_ghkZ <O< \ ^jm]h_ f_klh.

D \ur_kdZaZgghfm g_h[oh^bfh ^h[Z\blv, qlh ijbf_g_gb_ bfij_]gbjh\Zgguo

s_ehqvx ih]ehlbl_e_c \ kbkl_fZo dhee_dlhjh\ dhg^_gkZpbhggh-bkiZjbl_evguo

mklZgh\hd ^ey h[_a\j_`b\Zgby hldZqguo ]Zah\, ij_bfms_kl\_ggh obfbq_kdb Zdlb\guo

nlhjb^h\, \ j_amevlZl_ l_ogheh]bq_kdbo hi_jZpbc k ]_dkZnlhjb^hf mjZgZ,

gZoh^ys_fky \ ZiiZjZlZo b h[hjm^h\Zgbb jZa^_ebl_evgh]h aZ\h^Z, _sz [hevr_ kgbabl

gZ]jmadm ih nlhj-bhgm gZ \_glbeypbhggu_ kbkl_fu [13].

<u\h^u

1. Ijh\_^_g ZgZeba \_glbeypbhgguo kbkl_f, ijbf_gy_fuo gZ aZ\h^Zo ih

jZa^_e_gbx bahlhih\ mjZgZ. Hlf_q_gh, qlh \ \_glbeypbhgguo kbkl_fZo ijbf_gyxl,

dZd ijZ\beh, lhevdh nbevljh\Zevgmx ldZgv NII, ij_^gZagZq_ggmx ^ey meZ\eb\Zgby

Zwjhahe_c, gh g_ meZ\eb\Zxsmx e_lmqb_ nlhjb^u, lZdb_ dZd HF b UF6.

2. LjZ^bpbhggu_ khe_\u_ b hdkb^gu_ ih]ehlbl_eb g_p_e_khh[jZagh ijbf_gylv \

\_glbeypbhgguo kbkl_fZo \ke_^kl\b_ bo fZehc obfbq_kdhc Zdlb\ghklb b ih\ur_ggh]h

]b^jZ\ebq_kdh]h khijhlb\e_gby.
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3. Wnn_dlb\guf nbevlj-ih]ehlbl_e_f, dZd Zwjhahe_c, lZd b e_lmqbo nlhjb^h\,

y\ey_lky obfbq_kdbc ih]ehlbl_ev gZ hkgh\_ ^j_\_kghc kljm`db, bfij_]gbjh\Zgghc

]b^jhdkb^hf gZljby.

4. HibkZg f_lh^ bfij_]gZpbb ^j_\_kgh]h \hehdgZ l\zj^uf ]b^jhdkb^hf gZljby

ih \b^hbaf_gzgghfm f_lh^m F_jk_jZ ih ^_eb]gbnbdZpbb ^j_\_kbgu.

5. <_glbeypbhggu_ kbkl_fu, hkgZszggu_ f_jk_jbah\Zgghc ^j_\_kbghc,

h[_ki_qZl hqbkldm \_glbeypbhggh]h \ha^moZ ^h agZq_gbc gb`_ ij_^_evgh ^himklbfuo

dhgp_gljZpbc e_lmqbo nlhjb^h\ b Zwjhahe_c mjZgZ gZ mjh\g_ (0,03-0,05) f]/f3.
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