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b)
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MOT SO HOP CHAT QUAN TRONG
CUA KIM LOAI KIEM THO

« Hiéu tinh chadt hoa hoc clia mét s6 hop chat kim loai kiém thé
hidroxit, cacbonat, sunfat.

« Biét nhitng (ng dung ctia cac hop chat kim loai kiém thd.
 Biét thé nao la nudc clng va cac bién phap lam mém nudc cing.

MOT SO HOP CHAT CUA CANXI
Hop chét kim loai kiém tho pho bién nhét va ¢6 tng dung rong rdi hon ca la
hop chat cua canxi.

Canxi hidroxit, Ca(OH),

Tinh chat

Canxi hidroxit 1a chit rin miu tring, it tan trong nudc (do tan & 25°C la
0,12 g/100 g H,0).

Dung dich canxi hidroxit (nuGe voi trong) la mét bazo manh :
Ca(OH), —— Ca* (dd) + 20H" (dd)
Dung dich canxi hidroxit ¢6 nhitng tinh chit chung cua mét bazo tan (tic dung
véi oxit axit, axit, muoi).
L?ng dung

Tron vita xay nha. Khir chua dat tréng trot. San xuat clorua voi dung dé tay
trang va khur triing.

Canxi cacbonat, CaCO,

Tinh chat

Canxi cacbonat 1a chat rin mau tring, khéng tan trong nuéde (do tan & 25°C la
0,00013 g/100 g H,0).

Canxi cacbonat |a mu6i ctia axit yé€u va khong bén. nén tic dung duoc véi nhicu
axit hiru co va vo co giai phong khi cacbon dioxit :
CaCO; + 2HCI — CaCl, + H,0 + CO,T
CaCO; + 2CH;COOH - —> Ca(CH;C00), + H,0 + COyT

11.HOA HOQC 12-NC-B



Canxi cacbonat tan din trong nuéce ¢6 chira khi cacbon dioxit, tao ra mudi tan

la canxi hidrocacbonat Ca(HCO;), : CaCO; + H,0 + CO, & Ca(HCO;),

Phan (mg thudn giai thich su xam thuc cua nude mua (¢ chira CO,) déi véi dd voi.

Phan tmg nghich giai thich su tao thanh thach nhii trong cdc hang dong nii dd
vol (hinh 6.2), su tao thanh 16p can canxi cacbonat (CaCO4) trong &m dun nudc,

phich dung nudc nong.,...

Hinh 6.2. Thach nhii trong cde hang ding

b) Ung dung

Buoec dung trong nhiéu
nganh céng nghiép

(thuy tinh, xi mang, gang,
thép, soda, vdi, cao su) |

«—— (CaCo,

Vat ligu chiu nhiét l
Diéu ché CaC,

i = - Ca0
Chat lam khé

4

H,0
Biéu ché NaOH trong PTN I
Thubtc thir nhan biét
cacbon dioxit

!

Nguyén liéu cho

v

co,

'

Tao nuwdc gidi khat co gas
Binh ctru hoa
Nudc da khd

«—— Ca(0H), —— Khir chua dat trong trot

sdn xuat vat lidu xay dung,

chat tay tréng,

sat trung (clorua voi)
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3. Canxi sunfat, CaSO,

a) Tinh chat
Canxi sunfat 1a chat rin, mau tring, tan it trong nudc (do tan & 25°C la
0,15 g/100 g H50).
Tuy theo lugng nude két tinh trong mudi canxi sunfat, ta ¢6 3 loai :
CaS0,.2H,0 ¢6 trong tu nhién la thach cao song, bén & nhiét do thuong.
CaS0,4.H,0 hoac CaSO,.0,5H,0 la thach cao nung, duoc diéu ché bang céch
nung thach cao séng & nhiét do6 khoang 160°C :

CaS0O,.2H,0 —%°C , €a50,H,0 + H,0

CaSOy ¢6 tén li thach cao khan, dugc diéu ché bing cdch nung thach cao song
¢ nhiét do cao hon. Thach cao khan khong tan va khong tic dung véi nudc,

b) !’j'ng dung
Thach cao nung c6 thé két hop véi nude tao thanh thach cao séng va khi dong
ctng thi dan nd thé tich, do vay thach cao rat in khuon. Thach cao nung thuding
dugc dic tugng. dic cic mau chi tiét tinh vi dang trang tri noi thét, lam phdin
viét bang, b6 bot khi gy xuong,...
Thach cao song ding dé sin xudt xi mang.

Il - NUOC CUNG

1. Nuoc cung
Nudc ¢6 vai tro cuc ki quan trong doi véi doi sdng con ngudi va hau hét cic
nganh san xudt, chan nuoi, trong trot. Nude thuong ding 1a nude tu nhién, duge
lay tr song, subi, ho, nuée ngim. Nude nay cé hoa tan mot s6 mudi, nhu
Ca(HCO;),, Mg(HCO;),, CaSO,, MgSO,, CaCl,, MgCl,. Vi vay nudc trong tu
nhién ¢6 cdc cation Ca®*, Mg+,
Nudc cing la nude c6 chita nhiéu cation Ca®*, Mg2*. Nude chita it hoac khong
chiia cac ion trén duge goi la nude mém.

2. Phan loai nuoc cimg
Can ctf vio thanh phan cua anion goc axit ¢6 trong nudc ciing, ngudi ta phian
thanh 3 loai : Nudc ¢6 tinh ciing tam thoi, nude ¢6 tinh ciing vinh ctru va nude
¢6 tinh cimg toan phén.

a) Tinh cimg tam thoi cia nude ciing 1a do cac muoi Ca(HCO;),, Mg(HCO5),
gayra:
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Ca(HCO;), —— Ca’* + 2HCO;

b) Tinh cing vinh clru cta nude cing la do cic muoi CaCl,, MgCl,, CaSOy,

MgS0, gay ra :
Ca(Cl,

CaSO 4

MgSO,

— Ca?t +2CI-
MgCIE — Mg3+ + .'ZCI_
—
—

e
CaZ* + SO,

Mg2* + SO3

Nudc tu nhién thudng c6 ca tinh cing tam thoi va vinh cuu.
Nudce ¢6 tinh ciing toan phan la nude ¢6 ca tinh cing tam thoi va vinh cuu.

Tac hai cua nuoc cimg

Thi nghiém : Cho 2 — 3 cm? dung dich
Ca(HCO3), vao 6ng nghi¢ém. Thém vao
ong nghiém mot it xa phong hoac vai
giot dung dich xa phong. Lac manh 6ng
nghiém. Riit ra nhan xét.

Cho 2 — 3 cm? nudc cit vao 6ng nghiém
r6i lam thi nghiém nhu trén. Riit ra nhan
x€t va so sanh.

NudGe cing gay nhiéu trd ngai cho doi
sOong thuong ngay. Giat bang xa phong
(natri stearat C,7H35COONa) trong nudc
cling sé tao ra mudi khong tan 1a canxi

Hinh 6.3.
Can CaCOy lam tdc dng dédn nucc néng

stearat (C,;7H35C00),Ca, chit nay bam trén vai soi, lam cho quin do mau muc
nat. Mat khdc, nuéc cimg 1am cho xa phong ¢6 it bot, giam kha nang tay rira
ctia né. Néu diing nude cing dé nau thite an, s& lam cho thuc pham lau chin va

giam mui vi.

Nudc ciing cling gy tdc hai cho cdc nganh san xudt, nhu tao ra cac can trong
n6i hoi, gay lang phi nhién liéu va khong an toan. Nudce ciimg giy ra hién tuong
lam tic 6ng din nudc néng trong san xuat va trong doi song (hinh 6.3). Nudc
cting ciing lam hong nhiéu dung dich can pha ché,

Vi vay, viéc lam mém nudc cing trude khi dung c6 y nghia rat quan trong.
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4.

a)

b)
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Cac bién phap lam mém nuoc cimg

Nguyén tac lam mém nudc cimg 1a giam nong do cic cation Ca™*, Mg™* trong
nue cung. Thue hién nguyén tic ndy, ngudi ta dung phuong phidp chuyén
nhimg cation tu do nay vao hop chit khong tan (phuong phip két tia) hodc thay
thé nhimg cation nay bang nhimg cation khédc (phuong phép trao déi ion).
Phuwong phap két tua

béi véi nude ¢6 tinh cimg tam thoi

Dun s6i nude ¢6 tinh ciing tam thoi trude khi ding, muéi hidrocacbonat chuyén
thanh muéi cacbonat khéng tan :

Ca(HCO;), — CaCO4 + CO,T+ H,0

Mg(HCO;), —— MgCO + CO,T + H,0
Loc bo két tua, dugc nude mém.,
Diung moét khéi luong vira di dung dich Ca(OH), dé trung hoa mudi
hidrocacbonat thanh mu6i cacbonat két tia. Loc bo chét khong tan, duge nuéde
mém:  Ca(HCO;), + Ca(OH), —> 2CaCO;d + 2H,0

boi véi nude ¢o tinh cimg vinh ciu
Duing dung dich Na,CO;. Ca(OH), va dung dich Na;PO, dé lam mém nudc ciing :
Ca¥ + CO3” — CaCOsd

3CaZ + 2PO; —— Cay(POy)Y
Mg*+ CO3; +Ca?*+20H" —> Mg(OH),4 + CaCO4d
Dung dich Na,CO; ciing duge ding dé lam mém nudc ¢ tinh ciing tam thoi.

Phuwong phdp trao doi ion

Phuong phdp trao déi ion duge ding phé bién dé lam mém nude. Phuong phédp
nay dua trén kha nang trao déi ion cta cac hat zeolit (cic alumino silicat két
tinh, ¢6 trong tu nhién hoac dugc téng hop. trong tinh thé ¢6 chida nhimg 16
trong nho) hodc nhya trao déi ion. Thi du : cho nuée cling di qua chat trao doi
ion la cdc hat zeolit thi mot s6 ion Na* ciia zeolit roi khoi mang tinh thé, di vao
trong nudce nhudng chd cho cdc ion Ca** va Mg?* bi gii lai trong mang tinh thé
silicat.



BAI TAP

Chét nao sau day khong bi phan huy khi nung néng ?

A. Mg(NO,), B. CaCO,
C. CaSO, D. Mg(OH),.

Theo thuyét Bron — stet, ion nao sau day (trong dung dich) c6 tinh Iudng tinh ?
A COE B. OH-
C. Ca?+ D. HCO3 .

Nuéc tu nhién co chita nhiing ion nao dudi day thi dude goi la nudc cé tinh cing
tam thoi ?
A. CaZ+, Mg?t, CI- B. Ca2*, Mg2*, S0O%"

C.CI, SO2-,HCOj3;, Ca?* D. HCOj , Ca?*, Mg?",

Mét loai nudc ciing khi duge dun soi thi mat tinh cimg. Trong loai nuéc cling nay co
hoa tan nhitng hdp chét nao sau day ?

A. Ca(HCO3),, MgCl, B. Ca(HCO4),, Mg(HCO,),
G, Mg(Hcoa)z, CEC|2 D. MgCIz. 03804,

Cho cac chét :

A. NaCl C Naz(303 E: BEC[Z

B. Ca(OH), D. HCI F. Na,SO,

Nhing chat nao co thé :

a) Lam mém nudc co tinh cing tam thai ?

b) Lam mém nudc cé tinh cing vinh ciru ?

Viét phudng trinh hoéa hoc.

a) C6 4 chat ran dung trong 4 lo riéng biét : Na,CO5, CaCO4, Na,;S0,, CaS0,4.2H,0.

Bang cach nao dé phan biét dudc cac chét, néu ta chi dung nudc va dung dich axit
clohidric 7

b) Cé 3 chat ran dung trong 3 lo riéng biét Ia NaCl, CaCl, va MgCl,. Hay trinh bay
phudng phap hoa hoc dé phan biét cac chat (c6 di dung cu va nhimg hoa chét
can thiét).

Trong tu nhién, cac nguyén t6 canxi va magie cé trong quang dolomit :
CaC0;.MgCO;. Tir quang nay, hay trinh bay phuong phap hoa hoc diéu ché :

a) Hai chat riéng biét la CaCO, va MgCOs5 ;

b) Hai kim loai riéng biét la Ca va Mg.

Viét cac phuong trinh hoa hoc.
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Dua vao bang tinh tan ca moét s6 hgp chét kim loai kiém thé (xem phan tu liéu), hay
xét xem phan (ing nao sau day xay ra :

Mg(OH), + Ca2* ——  Ca(OH), + Mg?*
Ca(OH); + Mg?* ———  Mg(OH), + Ca?*

Cho 10 Iit (dktc) hén hop khi gém N, va CO, tac dung vdi 2 lit dung dich Ca(OH), néng
dé 0,02 molll, thu dudc 1 g chat két tda.

Hay xac dinh thanh phan phan tram theo thé tich clia méi khi trong hén hop ban dau.

10. C6 3 cbc dung 1an lugt : nude mua, nudc cb tinh cling tam théi, nudc co tinh cling vinh

cltu. Hay nhan biét nudc dung trong mbi cdc bang phuong phap hoa hoc. Viét phuong
trinh hoa hoc.

11. Cén bao nhiéu gam Na,CO, vita di dé lam mém mét lugng nudc cing, biét Iudng

12.
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CaS0y cob trong lugng nudc ciing trén la 6.10-5 mol.

Tinh téng khéi lugng theo mg/lit clia cac ion Ca2* va Mg?* c6 trong mét loai nudic tu
nhién. Biét rang trong nudc nay cé chita déng thai cac mudi Ca(HCO,),, Mg(HCO;),
va CaSO, vdi khdi lugng tuong (ng 1a 112,5 mg/l, 11,9 mg/l va 54,5 mg/l.

)i Lig 1
U Ly

BANG DO TAN (O 25°C) _ )
CUA MOT SO HOP CHAT KIM LOAI KIEM THO

Do tan Do tan
Hop chat (moli100g H,0) Hop chét (mol/100g H,0)
MgSO, 3600.104 "MgCO; 1,3.104
CaS0, 11.104 CaCO, 0,13.10-4
Srso, 0,62.10-4 SrCO;4 0,07.10-%
BaSO, 0,009.10-4 BaCO, 0,09.10-4

Do tan Do tan
Hop chat (mol/100g H,0) Hop chat (mol/100g H,0)
Mg(OH), 0,2.10-4 Mg(NOs), 49101
Ca(OH), 16.104 Ca(NO3); 7.7.10°
Sr(OH); 330.10-4 Sr(NO3), 3,4.10"
Ba(OH), 240.10-4 Ba(NO3), 0,35.10-1



