rotoBUMCS K r'mA: NONTYYEHUE TA300BPA3HbIX
BELLECTB U KAHECTBEHHbIE PEAKLLUW HA HUX

10. H. MegBeges, MY

XMMUA — HayKa 3KCNEePUMEHTalNbHasA, Y4eHble NOCTOAHHO CUHTE3UPYIOT
HOBblE BELEeCTBA M U3y4aloT UX CROWCTBA. Mepebie HABbIKU MO nony4ye-
HMIO BewecTB NnpuoGpeTalnTca B LLKOEe, NO3TOMY YMEHUe NNaHUupoBaTh
1 NPOBOAUTHL BKCNEePUMEHT SIBISeTCH OA4HUM M3 TpebGosaHwuii K noaro-
TOBKE BbINYCKHMKOB. 3Ta CTaThq, KOTOpasa aaert Gonee nonHoe npeg-
cTaBneHue o nabopaTtopHbiXx cnoco6ax NONy4YeHWs XOPOoLUO U3BECTHbIX
ra3zoo06pa3HbiX BELECTB, NOMOXET BaM NpU NOAroToBKe K 3K3aMeHy.

MNONYYEHUE KUCJIOPOOA

Bce nabopaTopHBIe CIIOCOOBI MMOJIYYEeHHA
KHCJIOPOJa OCHOBAHBI HA pPAa3JIOMKeHHH
DoraTeIX KHCJIOPOJOM CJIOKHBIX BeIeCTB,
TaKuxX, Kak nepokcuy Bomopona H,0,, dep-

toseroBa conb KClO,, nepmanranar rajms
KMnO, u np.

[Tpu monyvyeHHM KHCIOPOaA U3 IIEPOKCH-
J1a BOJOPO/1a PacTBOP IIOCJIEIHEro 1o Karisam
[PHJIHBAIOT K [MOPOIIKO0OPA3HOMY JIHOKCH/LY



maprania MnQO, (katanu3aTop peakiny pas-
JIOKEHHA):

MnO.
OH, 0, — i 0.1

[Tonyuyenue ocyuiecTBasioT B pubope,
COCTOSAIIEM M3 KPYTJVIOLOHHOM KOJIOBI ¢ OTBO-
nom (xonOwer Bropiia), kameabpHONH BOPOHKH,
ra3o0TBOTHOM TPYOKH M cocyAa-IIPHEeMHHKA,
B KOTOPBIH ITOCTYIIAET KHCJIOPoJ (cM. puc.l).

Pue. 1

Jluokeu MapraHiia IoMerianT B KoJI0y
Biopua u u3 xaneJbHOM BOPOHKH IIOCTEIICH-
HO 100aBJIAIOT PACTBOP NEPOKCH/IA BOJIOPOA.
Breinensiommiics KUCI0poa HAKAILIHBAETCS
B KoJOe-mpHeMHHKe. Tak Kak IIOTHOCTH
KHCJIOPO/ia HEMHOTO 00JIbINe TIJIOTHOCTH BO3-
JyXa, ero MOKHO COOMpPATh B COCY METO/IOM
«BBITECHEHHS BO3IyXa».

[Toyyenne KHCIOpOaa pa3JIOKEHHEM
0epToJIeTOBOM COMTM WJIM IepMaHraHaTa Ka-
JIUs OCYUIECTBJISIOT B CJeayiolneM rnpubope
(cm. puc.2).

KMnO,

Puc. 2

IIpm smerkoM M 0YeHB OCTOPOYKHOM Harpe-
BaHHH 00€ COJIH pasjaramTcsda C BelIeJIeHHeM
KHCJIopoja: |

2KC10; —--2% 5 2KCl + 30,1

2KMnO, —— K,;MnO, + MnO, + O,}

[lepmanranar wkamusa (M O6epTOIETOBY
COJIb, CMENIaHHYI ¢ KaTaiauaaTopom MnQO,)
[IOMEIIA0T B XUMHYECKYI0 ITpobupky. B mpo-
OMpPKY BCTABJIAIOT IIPOOKY C COTHYTOHM raso-
OTBOIHOM TpyOKOIl, KOHEI[ KOTOPOH OMyIIeH
B KPHCTA/UIA3ATOP ¢ Bojoil. B kpucrammm-
3aTOP LOTPYIKAT IIEePEeBEPHYTYIO IIPOOHPKY,
3aN0JTHEHHYIO BOJOM, TaK, YTOOBI BHIIEJISIO-
LIHHCA KHCTOPOJ MOCTYIIA B IPOOHPKY, BHI-
TeCHSA IIOCTEIIEHHO U3 Hee BOAYy. JTOT CIocod
coOMpaHusA ra30B HA3BIBAETCSA CII0COOOM «BEI-
TECHEHHUS BOJBD.

Rucnopon MmoskeT OBITE IOJIy4€H 3JIEKTPO-
JIM30M BOJIBL:

2H20 ANEKTPOJINS 2H2T i OgT

OnekTposu3ep MomxkeT OBITH JIIOOOH KOH-
CTPYKIIMH, B IIPOCTEHINIEM CJIyYae 3T0 MOMKET
oniTe U-00pasnas TpyOka miam gaske o0OBId-
HEII XHMHYECKHI cTakaH (CcM. puc.3).

Puc. 3

[TockobKy BOZIa ILIOXO IIPOBOJHT JJIEK-
TPUYECKHUH TOK, [JIS YBEJHYEHHUS JJIEKTPO-
[IPOBOIHOCTH K Hel 100aBJIA0T HEMHOTO IIe-
JIOUH, CePHOH KHCJIOTHI WJIM HUTPATA KAJIHA.
Kucnopos seimenserca Ha aHofe (MOJTIOMKH-
TeabHOM asnekTpoae). ObpaTture BHEMaHHE:
00bEM BEIIEJIMBINErocsi KHCIOPOAA B JBa
pasza MeHBINe obbeMa BoAOpoAa (Kak aTo
M cJIeJIyeT U3 ypaBHEHUs PeakiluH).

NONY4YEHME BOAOPOOA

Jlnst monmyyeHus Boopoaa B 1ab0paToOpHu
HCIIOJIB3YIOT PA3JIMYHEIE CIIOCOORI — JEHCTBHE
IIMHKA HA pa30aBJIEHHBIE COJITHYIO HJIH cep-
HYI KHCJIOTEI, JeHCTBHe AJIIOMUHHA Ha pac-
TBOP WIEJIOYH, 3JIeKTpou3 Boabl. OneIT mo
3JICKTPOJIM3Y BOIBI OIMMCAH BhIe (HAa aHOmE
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BEIJEJIAETCA YHCTBIA KHCJIOPOD, & Ha KaTo-
Jie — BOOOPO/I).

BzaumoneiicTBue IHMHKA € KHCJIOTAMH
yaobHO mpoBoguTh B anmaparte Kunma (cwm.
puc. 4: cieBa IIpUBEIEeHA CXema, cupaBa —
BHEIITHAM BH IIpuO0pa).

Puc. 4

B cpenmon wacts anmapara Kunma nome-
AT MAJ0YKH IUIABJIEHOTO IIHHKA. B Bepx-
HIOI0 YacCTh Yyepe3 BOPOHKY HAJMBAKT pas-
faBIeHHYIO COJMAHYI KHcaoTy. Kmcmora mo
KOHHYECKOM TpyOKe MOCTyHaeT B HHKHHH
peaepByap, 3al0JIHAET ero W BXOJUT B KOH-
TAKT ¢ MeTa/UIHYecKuM IuHKkoM. M HTeHCHB-
HO IpPOTEeKaeT peaKIusd:

Zn + 2HC1 = ZnCl, + H,{

O6pasywommiicss BOZOPOJ BHIEISIETCS M3
npubopa 4Yepe3 ra3oBelii KpaH B CpegHen

1 — BOpDOHKA;

2 — conAHAaA KUCJIOTA;

3 — rasooTBoaHasA TPyOKa;
4 — zaxumMm;

5 — rpaHyJnbl DHHKA;

6 — pe3HHOBOE KOJBIIO

Puc. 5

XUMUA a4 LKOJIbHUKOB 1/2011

yactu npubopa. Eciam Bomopon He HyskeH,
KpaH 3aKkpheBaT. Belaensommiica Bogoposa
JABUT HA PACTBOP KHCJIOTHI, BEITECHSA €ro
M3 HUKHET0 pe3depByapa II0 IeHTPaJIbHOH
KOHHYECKOH TpyOKe B BepXHHIH pe3epByap.
[luak mepecraer KOHTAKTHPOBATH C KHCJIO-
TOH W BEIZIEJIEHHE BOJI0POJia NpeKpaliaeTrcs.

Jlns monydeHHs BOAOPOAA B HEOOJIBIIHX
KOJTAYecTBAX HCHoabaynT mpubdop Kupion-
KuHA (cM. pHC. 5).

I[lusk B arom mpubope momeniaercss Ha
PEe3WHOBOM KOJIBIIEBOH IPOKJIAIKE B HHKHEH
YacTH NIMPOKoi mpodupru. Kucsora 3ammuea-
eTcsl CBepXy 4Yepe3 BOPOHKY, JOCTAILYIO 110
aHa npobupku. Ilpusmun neficreusa npudopa
aHaJIOTHYeH JelicTBHI0 annapara Kunma.

BmecTo consiHOM KHCIOTHI MOMKHO TaKMkKe
HCIIOJIB30BATh Pa30aBJIEHHYID CEpPHYIO KHC-
sgory. OnHaKo eciid KOHIEHTPAIHA KHUCJIOTH
CITMIIIKOM BBICOKA, TO BBILEJIAIINHUICA Ta3
serko aarpsasasaerca SO, u H,S. Ilpu nemoss-
30BaHWH HEe BIIOJIHE YHCTOIO IIMHKA 00pasy-
JOTCS eIlle M JPYTrHe COeHHEHHs, 3arpsaA3Hd-
omme Bojopon, Hanpumep AsH, u PH,. HUx
IIPHUCYTCTBHE OOYCJIOBJIHBAET HEIPUATHBINA
3amax IoJIydaeMoro 3THM crocoboM BOJIO-
pona. s 04HCTKH OT 9THX IIpHMeced BOJO-
poOJI MPOIMYCKAIT Yepea3 IMOAKHCIeHHBIH pac-
TBOp MEepMAHTaHATA MJIA JAXPOMATA KaJIud,
a sareMm uepes pacrBop KOH, a Takxe yepea
KOHILIEHTPUPOBAHHYIO CEPHYI0 KHCJIOTY HJIA
yepe3 CJIOM CHJIMKATreJd JJI8 OCBODOMKIeHHs
OT BJIATH.

Bozopox MoskHO 1I0JIy9aTh Takske B3aUMO-
JeHCTBHEM ATIOMHHHA WA KpPeMHHSA ¢ pac-
TBOpPAMHM WIEJIOYeH:
2A1 + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,1

Si+ 2KOH + H,0 = K,Si0, + 2H,1

OTH peakuuH NPUMEHSIH paHbIIe IJIf
IIOJIY9eHHsI BOJOPOAA B IOJIEBBIX YCJIOBHAX
(nss HamosHeHHs aspoctarToB). s mosy-
gyenus 1 M° Bogopona (mpu 0 °C u 760 mm
pT. cT.) Tpedyeres Toapko 0,81 Kr aToMHUHUA
wiam 0,63 Kr KpeMHHSA 110 CpaBHEeHHIO ¢ 2,9 Kr
LHUHKA WK 2,5 Kr skene3a. Bmecto kpemMHus



TaKkKe NMPHUMEHST (eppocHiunuii (cras
xesteaa ¢ kpemauem). Cvech deppocuiaimsa
H €JIKOT0 HATPAa, BBEeJeHHAsA B yIoTpedieHue
Hezazoaro mo IlepBoit MUpOBOI BOMHEI BO
dbpaHIy3CKOil apMHUH 110 HA3BAHHEM TI'H-
JAPOTreHHUT, 00JIa1aeT CBOMCTBOM IIOCJIE ITOJI-
KATAHHUS TJIETh C 9HEPIHYHBIM BEIJeJIeHHEM
Bomopoxa. Ilpu aTom maer crexgyomasn peak-
bi128: 8
Si+ Ca(OH), + 2NaOH = Na,SiO; + CaO + 2 H,1.
BenmomauM, 4TO BOIOPO — CAMBIH JIETKHHA
raa, ero miotHoctsk Beero 0,089 r/n. Bomopon
B 14,5 pas Jyierdye Bo3ayxa, I1I03TOMY IIpH I10-
JIY4eHHH €r0 MeTO/IOM BRITECHEHHS BO3JyXa
cOoCy[ IepKAaT OTBEPCTHEM BHH3 (CcM. pHC.6).

% A

r

9

—
paBHJIBLHOE HelpaBHJILHOe
PAaCHOJIOKEHAE PaCHOIOKeHHE
Puc. 6

MNONYYEHMUE YINEKUCNOI0O ra3A

B naGoparopum yriieKHCIBINA ras3 (OKCHI
yruepoaa (IV)) mosyyaior neitcrBuemM KUCIIOT
Ha KapOOHATHL

CO,* + 2H" — H,0 + CO,!

[Tonyyenue yriexucioro rasa yao0Ho mpo-
BoauTh B annapare Kunma. /lns aToro ero
3apAKA0T HEOOIBIIAMHE KyCOYKAMH MPaMo-
pa u pa3baBJIeHHOH COJITHO# KucsioToi. [Ipu
B3aHMOJIEMCTBHH 3THX BEIIECTB IPOTEKaeT
peaxIms:

CaCO; + 2HCI = CaCl, + H,0 + CO,t

s monyyeHuss HEDONBIIHX KOJHYECTB
YIJIEKHCJIOT0 ra3a MOMKHO HCIIOJIB30BATH IIPH-
6op Kupomxkuaa.

[TockonMbKY yIiIeKHC/IBINH ra3 OTHOCHTE Ih-
HO XOPOILO PACTBOPHM B BOJE, €ro codupawoT
TOJIBKO MemooOM (@biMeCHeHUA 6030yxXa),
T.K. IVIOTHOCTH YIJIEKHCJIOTO ra3a 3HAYATE b-
HO 00JIBINE IJIOTHOCTH BO3IyXA.

NONYYEHUE AMMMUAKA

B naboparopuu 1A mosydeHHs aMMHAAKA
HMCHOJIB3YIOT CBOMCTBO COJIeH aMMOHHS pa3-
JIATATBCS TIPHU JEHMCTBHUH INEJIOYel ¢ BEHIJIe-
neanem NH;. Ilonyyenme ammmaxka MOKHO
MPOBECTH B cjeayomeM mpudope (cM.puc.7).

NH,

Harponnas narects +
XJIOPH/] AMMOHHS

Bara

Puc. 7

B peaxnmoHHOM npodHpKe CMENIMBAOT
XJIOPHJ] AMMOHHA H HATPOHHYIO H3BECTh WJIH
THIPOKCUI Kaabliusa (HaTpus). [Ipu Harpesa-
HHUH CMECH IIPOTEKAeT PeaKius:

Ca(OH), + 2NH,Cl —“—
—* » CaCl, + 2H,0 + 2NH,t
Brigensmwonmitcs aMmMuak codupanT B 1Ipo-
OMpPKY, 3aKpeIyIeHHYK OTBEpPCTHEM BHH3

(r.x. ammuak B 1,7 pas nerdye Boaayxa). Co-
bupams ammuarx Mmemooom «GblMecHeHU






