TIOJIATOK A

IIpe3enTanis
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MIHICTEPCTBO OCBITHU I HAYKH YKPAIHU
HALIOHAJIbHUM TEXHIYHUH YHIBEPCUTET
«XAPKIBCbKWUM MMOJITEXHIYHUU IHCTUTY T»
HaB4yaibHO-HAYKOBUIA ITHCTUTYT XIMIYHUX TEXHOJIOT1# Ta 1HAKEHEPIi
Kadenpa TexHIUHOT €AECKTPOXIMIi

JluniomMHuii poeKkT Oakaiaspa
JIIIbHULIS HAHECEHHS HIKEJIeBOI0 MOKPUTTH
HA cTaJIeBl AeTaJjii npujiaiis

Bukonasuiss ~ Cysiiiko BikTopiss AHapiiBHA
cryjaeHTka rpynu XT-1200

KepiBuuus nou. JIEPIBO Caitnana I'epmaHiBHa

XapkiB 2024
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cmop. 2

BuxiaHi qaHi 10 npoexry

Marepian 0CHOBM BYIJICLICBA CTallb

MeTta HaHECEHHS MOKPUTTSA:  3aXMCT BIJ] KOpO31i
HAJIaHHS IEKOPATUBHOIO 30BHIIIHLOIO BUTJISALY,

PiuHa nporpama AiibHUILIIL: 5000 m*

Pexxum poOOTH A1JIBHULIL: JIBO3MIHHUIA, TPUBAJICTIO 8 IO/,



70
cmop. 3

AKTYAJIBHICTh NPOLECY HIKEJIIOBAHHA
1. Kopo3iiinuii 3axucr
HikenoBaHHs MMPOKO BUKOPUCTOBYETHCS JIs1 KOPO3IMHOTO 3aXUCTY CTAl, X04a
HIKEJIEB1 TOKPUTTS 3aXMILAKOTH CTAJIEBY OCHOBY JIMIIIE MEXAHIYHO.
2. EcTrernka
HikenpboBaH1 MOBEPXHI MAKOTh NMPUBAOJIMBUI 30BHILIHINA BUTJISIL, 1110 pOOUTH X
NONYJISIPHUMM Y BUPOOHHUIITBI NTPUJIAAIB, ABTOMOOLJIbHIN ITPOMMCIIOBOCTI,
€JCKTPOHILI TOIILO.
3. MexaHiYHA MIIHICTB I 3HOCOCTIKICTD
Bucoka MILHICTb 1 3HOCOCTIMKICTh pOOUTDH HIKEIEB1 MOKPUTTS 1€aIbHUMU 1151
BUKOPUCTAHHS B YMOBAX, A€ MOTPIOHA CTIMKICTh 10 MEXAHIYHUX HABAHTAXKEHb.
4. TexHO0/1I0TIYHA YHIBEPCAJIbHICTH
[Ipouecu raapbBaHIYHOTO HIKEJIFOBAHHS MOYKHA JIETKO aAanTyBaTH JI0 PI3HUX
BUJIIB METajIB Ta (p)OPM BUPOOIB.
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cmop. 4

Buobip TOBIUMHU NOKPUTTH

YMoBH ekcniyaTauii geraJjieid npuJiaais:
— Y MaKpOKJIMAaTUYHUX paiiOHaX 3 MOMIPHUM 1 XOJIOJIHUM KJIIMATOM;

— B HEPETYJISIPHO ONATIOBAIILHUX a00 HEONAIOBAIIBHUX MPUMILLEHHSX.

3aXHCHY 3/1aTHICTD i IEKOPATHBHI BJIACTUBOCTI MOKPUTTS MPH TPUBAJIiii
eKcIIyaTauii B 3a/laHUX yMoOBax 3a0e3ne4uThb OiHIKe/IeBe MOKPUTTS:
— MepLIui map — HarmBOJUCKYUYHA HIKEIb MIHIMAQJIBHOK TOBIUHOK 12 MKM,

—  JIpyruii map — OJIMCKYYHil HIKE/b MIHIMAJIbHOK TOBIIUHOK 6 MKM.



Kapra TexHoJ10ri4yHoro npouecy

b

cmop. 5

XOJOAHEC KaCKa/JAHC

Onepauis KoMmnonenTu C, r/am’ T, °C Al T, XB.
Hatp inxuit NaOH 20-40
Co/1a KaJibLIMHOBAaHA 1535
3HEKUPEHHS Na,CO; K: 6
. | = | 60— 70 -+ _
CIEKTPOXIMIYHE Tpunarpiiipocdar 20 — 35 A:3
Na3PO4' 12H20
| Cunranon JIC-10 3=3 | “
[TpomuBanns Temie Bona 50— 60 ]
[IpomuBaHHs B 18— 25 |
XOJIOAHE
150 —
Kucnora cyabdarHa
TpasiieHHst XIM1UHE 220 40 — 80 - [ 3-7
[Inri6iTop Ki-1 3 =i
Cunranon JIC-10 3=93
[IpomMuBaHHs Bona 18 — 25 5
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cmop. 6

Onepauis KomnoHeHTH C, r/am’ ¥, °C A /j;l’Mz T, XB.
Hikemo cynbsdar 230 —
NiSO4-7H,0 320
i Hikemo xnopua 40 — 60
E‘;ﬁ?;‘&i‘.i;‘ie NiCL 61,0 =3 | & | R3S
Kucnora 6opHa | 25—40 |
dopmaniu (40 %) 0,7-1.2
Hikemo cyasdar 230 —
NiSOy4-7H,0 320
.
HikenroBaHHs Mt 45-55 35 10
GHHCK}”{C Kucnora 60pHa H3BO3 | 25-40 | ?
Dopmatin (40%) 0,7-1,2
1,4- GyTiHmiI01 0.2-0,5
XnopamiH b 0.5-0.6
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cmop. 7

Onepauis KomnoneHnTu C, r/am’ T, °C A /:I’Mz T, XB.
yﬂOBJHOB.aHHS[ B 1525 1
CJACKTPOIITY
[IpomuBaHHs Boiia 1525 1
XOJIOJIHE
[IpomuBaHHs B 60 — 70 1
rapsiue
Cymka 70 — 90 10

JleMoHTaX JieTanei

CyMapHa TpUBaJIICTh NMPOXOHKCHHS ACTAISAMHU TEXHOJOTTYHOI JIIHIT

Teym = 70 XB.




Po3paxyHku ycTaTKYBaHHA
[IponoHy€eThCs BAKOPUCTATH JIHIIO CTALlIOHAPHUX BAHH.
O0Opo0Oka aeraneii — Ha niBICKax

cmop. 8

[Iporpama alJIbHULIL:

— 3a/1aHa 5000 m*/pix

— 3 ypaxyBaHHsM OpaKy 5150 mM*/pik
["abaputu nmiasicok (L x H x W) 700 x 500 x 200 Mm
Temm poboTy niHii 7, 16 xB.
Ki1bKICTh BAHH HIKEIHOBAHHS HAMIBOJUCKYUYOIO 2 BaHHU
KiIbKICTh BAHH HIKEIKOBAHHS OJIMCKY4Oro | BaHHa

Banuu

BHyTpiiiHI po3Mipu
L xW x H, Mm

30BHILLIHI rabapuTu
L xW x H, Mmm

5 3
O0’eM BaHHHU, M

EnekTpoximMiuHi

XIMIYHI

1000 = 800 x 900
1000 > 600 x 900

1150 x 950 x 1050
1150 x 750 x 1050

560
420
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cmop. 9

Banna HikKeJIIOBAHHHA

—

@, O, o' CF 0=

1120
1050
900

2 100 |,

~

A 720 “—g—’

I'=

1150
1000

1250

950 i
> 800 -
i 600 &
LY i
(| - : :
flos.  Haumerybanna Kinex.  [lpumimky
4 ~ ’
= ﬁ ﬁ 2 1 Kpowwmeow 6
2 Kopnyc !
6 3 PeaynubBansHud 2B6urm 4
4, Hixka 4
2 5 AHOGHI wmakxay 2
) 6. Kamodwa wmakxza 7
A 7. Hazpibayv 1
T i ﬂl_ ivim 8 Gapdomep )
@ 9 Tennoizonsyis !



KoMnoHnyBaHHS BaHH JIiHII HIKeJIIOBAHHS
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cmop. 10

500 & 1150 1150 1150 500 500
1000 : ] ils = &
i3 HEIEIE:
: B ¥ IR 2 2
s al g Tenne Xonodne Ximivwe 21 2 2| & < 3
Cmin & gl 3 § s| 8| E z z
MOHMAXHUG § é " npomubBanus npomubBanma mpabrexns S o~ § §‘
Q @ )
= =
1200 1350
= =
R R
° go 1150 1150 1150 12000 1200 72000
Cmin Tenne Xonodwe YnobBrwbamnna = x| 2 s "5"
MOHMa KU Cywunewa - B T 5%
nporubanns npomubanns enekmponimy s (D < |l 3 o | 3
kamepa 2ls : § B §
1000 .g S £E g T
T T g T g |

10400
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cmop. 11

Po3paxyHOK BUTpPAT MaTepiajibHUX TA eHEPreTHYHUX pecypciB

UTPATH XIMIKATIB H I TA HA BUHOC NOBEPXHEIO JeTaJIei;
B a Ka a 3aNyCK TAa HA 0C MoBe €10 JIeTaJICH ;

Ne | HanmeHyBaHHA XiMi4YHOI BuTtpatu ximikaTiB Ha Pi4HWI BUHOC XimiKaTiB
nn PEYOBUHMU 3anyck NOBEPXHEI AeTanen
1[NaOH 22,4| Kr 123,7| «kr/pik
2|Na2C03 19,6 Kr 108,3| Kr/pik
3|Na3P0O4 19,6( «Kr 108,3| «kr/pik
4|cnHTtanon AC-10 4,9| Kr 30,9 «kr/pik
5(H2S04 105,0| «r 773,3| «kr/pik
6|IHribiTop KI-1 2,1| «Kr 15,5 kr/pik
7[NiSO4 537,6( Kr 1979,5| «kr/pik
8|NiCl2 100,8| «r 371,2| «kr/pik
9(H3BO3 67,2| kr 247,4| «kr/pik
10|HCHO 2,0| «kr 7,4 «kr/pik
11|1,4-6yTiHAgion 0,3 «kr 1,5| Kr/pik
12 |Xnopamin b 0,3| «kr 1,9 «kr/pik
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cmop. 12

ButpaTH po3UYHHHHUX HiKeJIeBUX aHOiB:

Ha 3anyck — 230,7 kr, piuHi Butpatd — 10185 kr/pik

PiuHi BUTpPATH BOJAM HA NPOMHUBHI onepaiuii: 317.4 M /pik

PiuHi BUTpPAaTH €JIEKTPUKH

— Ha CJICKTPOJII3 3526 kBtrox.,
— CYILIMJIbHOK KaMEPOIO 25664 kBtron.,
— 3arajibHOK BUTSYKHOKO BEHTUIISILUEIO 19 832 kBt'roju.,
— Ha MIAITPIB Ta MATPUMKY TEMIIEPATypPyu BaHH 95574 kBtroa.,

BCbHOI O: 144 596 kBt'rosa.
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cmop. 13

Buopani gpxepesa crpymy mapku FLEX KRAFT:

Po3paxoBaHi :
PoOou1 napameTpu
MOKa3HUKH . :
: Ki1b- Ki1p- BUNPSIMJISIUA
TexHonoriuHa CHCKTPONL3Y . KICTb KICTh
oneparis Hanpyra| Cmna BUIPAM-  CHJIOBHX Howmi- Heii i
. JSYiB - MOJYJIIB | HaJIbHA
Ha BAHH1 CTPyMYy Hanpyrg, | A chna
E.B | e A | ctpymy, A
EnexTpoxiMiuyHe 5.52 157.7 1 12 12 300
3HEKUPEHHS
: 1
HikemoBaHHs 1.49 117,8  (Ha2 1 12 300
HanBOJIMCKYyYe BaHHN)
HikeoBaHHs 1.67 137.4 | 1/2 12 300
ONMcKyue




cmop. 14

3axoam 3 0XoOpoHU nmpaui
[IpeacraBieHo:

® 3arajibHy XapakTEPUCTUKY YMOB BUKOHAHHS TEXHOJIOTTYHOTO MPOLIECY
® 3aX0/IM 3 MPOMMCIIOBOI caHiTapli

® 3aX0JIM 3 MOKEXKHOI Oe3MeKHu

TexHiK0-eKOHOMIYHE OOTPYHTYBAHHS MPOEKTY

[IoBHa cOO1BaApPTICTh HAHECEHHS MOKPUTTS
9 243,40 rpu./m”

Po3/1p10Ha 1iHa HA HAHECEHHS MOKPUTTS
15 972,59 rpu./m’

Onep:kaHi pe3yabTaTH CBIAYATH MPO AOUIJIBHICTD
BIIPOBA/I’KEHHS NPOEKTY Y BUPOOHHIITBO
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