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Chuyén dé: Po tan va Tinh thé ngdm nudéc

A. Ly thuyét vé Do tan
1. Pinh nghia Do tan (S)

Do tan clla mot chat trong mot dung moi la s6 gam chat dé hoa tan trong 100

gam dung moéi dé tao thanh dung dich bdo hoa d mot nhiét d6 xac dinh.
e Cong thuc tinh do tan:S = (mct/ mdm) *100

e Trong dé:

o S: Do tan (gam/100g dung moi)
o m khoi lugng chéat tan (gam)

om, ! khéi lugng dung maoi (gam)

Vi du 1: G 25°C, hoa tan hét 72g NaCl vao 200g nudc thi dugc dung dich bdo
hoa. Tinh do tan cua NaCl & nhiét dé nay.

Giai:

Ap dung cong thic: S = (mCt / mdm) * 100 = (72 / 200) * 100 = 36 (g/100g
H20).

Vay dob tan cla NaCl & 25°C la 36g.

Vi du 2: D06 tan cla duong saccarozo (CizH22011) & 20°C la 204g. Can hoa tan

bao nhiéu gam duong vao 5009 nudc dé€ tao dung dich bdo hoa & nhiét d6 nay?
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Giai:
Do tan la 204g nghia la 100g H20 hoa tan dugc tdi da 204g dudng.

Vay 5009 H20 sé hoa tan dugc: m = (500 * 204) / 100 = 1020 (9).

duong
2. Dung dich bao hoa va mai lién hé véi Nong dé phan tram (C%)

Dung dich bdo hoa la dung dich khdong thé hoa tan thém chéat tan & mét nhiét
do xac dinh. Trong dung dich bdo hoa, cé su can bang déng gilta-qua trinh hoa

tan va qué trinh két tinh.

Khéi lugng dung dich bdo hoa: m

dd = Mee T My

Trong dung dich bao hoa, néng dd phan tram (C%) va do tan (S) cé mai lién

hé mat thiét.

Céng thic lién hé:C% = [S / (100 + S)] * 100%

Cong thuc suy ra:S = [C% * 100] / (100 - C%)

Vi du 1: Biét do tan cia KNOs & 20°C la 31,69g. Tinh néng d6 phan tram cua
dung dich KNOs bao hoa @ nhiét do nay.

Giai:

Ap dung cong thite: C% =[S/ (100 + S)] * 100% = [31,6 / (100 + 31,6)] * 100%

~ 24,01%.

Vi du 2: Dung dich NaCl bdo hoa & 20°C c6 néng do 26,47%. Tinh do6 tan cla
NaCl & nhiét dbé nay.

Gidi:

Ap dung c6ng thirc: S = [C% * 100] / (100 - C%) = [26,47 * 100] / (100 - 26,47)
~ 36 (g/100g H20).
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3. Cac yéu té anh huéng dén doé tan

Do tan cla mot chat phu thudc vao badn chéat clda chat tan, dung moi, nhiét do
va ap suat.
« Nhiét dé:
o D6i vGi hau hét chat ran: D6 tan tang khi nhiét d6 tang (vi du: dudng, mudbi
an). bay la qua trinh hoa tan thu nhiét.
o DOi vGi chat khi: D6 tan gidm khi nhiét d6 tang (vi du: khi COz trong nudc

ngot sé thoat ra nhanh hon khi dun néng).

o Ap suat:

o Anh huéng khéng déng ké dén dd tan cla chat rdnwva 1dng.

o D0Oi vbi chat khi: DO tan tang khi ap suat tang. Vi du: Nudc ngot c6 ga dugc

nén CO2 & &p suat cao. Khi m@ nap, ap suat gidm, CO: thoat ra tao bot khi.

e Ban chat cia dung méi va chat tan:
o Nguyén tac chung: "Céc chat cé ban chat tuong tu nhau thi dé hoa tan vao

nhau".

o Chat phan cuc (nhu'NaCl, HCI) tan t6t trong dung moi phan cuc (nhu

nudc).

o Chat khong phan cuc (nhu iot, ddu mad) tan tét trong dung moi khéng phan

cuc (nhu benzen, xang).
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B. Tinh thé ngdm nuéc (Hydrat)
1. Pinh nghia va Cong thuc

Tinh thé ngam nudc (hydrat) la nhirng tinh thé cla chat ran c6 chlra mét so
phan t& nuéc nhat dinh. Cac phan t& nuéc nay lién két véi cac ion hoac phan tor

cla chat ran.
e Céng thuc téng quat:A . nH20

e Trong dé:

o A la cong thirc cta chat khan (mudi, axit, bazo).

o n la s6 phan to nudc két tinh.

e Vi du: CuS04.5H20 (déng(ll) sunfat pentahydrat), Na2COs.10H20 (natri

cacbonat decahydrat), FeS04.7H20 (sat(ll) sunfat heptahydrat).

2. Cac dang bai toan thuong gap
Dang 1: Xac dinh céng thic phan ta cua tinh thé ngadm nuéc
Phuong phap: Lap ti |é mol gitta chat khan va nudc dé tim n.

Cong thuc:n = n /n

H20 ' "'muéi khan
Vi du 1:'Nung néng 25g tinh thé CuS0a4.nH20 tGi khoi lugng khéng déi, thu dugc

16g chat ran khan CuSOa. Tim cdng thirc cla tinh thé.

Giai:
Khéi luong nudc bay hoi: M 0= Mhinh thé - Mmusi khan = 25-16 =9 (q).
S6 mol nudc: Ny o= 9/18 = 0,5 (mol).
S6 mol CuSOaz khan: Ncuso. = 16 /160 = 0,1 (mol).
Trang 4 /9
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Tacotilé:n = Lo / Ncuso. = 0,5/0,1 =5.

Vay cbng thic cla tinh thé la CuS04.5H20.

Vi du 2: Hoa tan 24,89 tinh thé Na25203.nH20 vao nudc dugc dung dich X. Cho
dung dich X tadc dung véi dung dich HCI du, thu dugc 6,49 két tda. Tim gia tri
cla n.

Gidi:

Phuong trinh phan ng: Na:520s + 2HCI - 2NaCl + S! + SOz + H20

S6 mol két tua S: ng =6,4/32=0,2 (mol).

Theo phuong trinh, n Ng = 0,2 (mol).

Na2$20s
Khoi lugng clia Na2S20s3 khan: My2,S,05 = 0,2 *158 = 31,6 (g).
Khoan, dé bai cho 24,8g tinh thé. Chb nay ¢é van dé, phai la NN2.5.0.nH,0 = N
N22S,05 — 0,2 (mol).
Khoi lugng mol cda tinh thé: Mtinh the =M /n=24,8/0,2 =124 (g/mol).
Lai co: Mtinh the = MNaZS203 + 18n = 158 + 18n.
158 + 18n = 248 g/mol md&i dung. NNabS,0. = Ns = 0,2 (mol). Mtinh the = 24,8 /
Ntinh thé"
Niinh thé = "NaxS:0s — 0,1 mol. Mtinh thé = 24.8 /0.1 = 248 g/mol.

Chinh lai vi du cho ding: Hoa tan 49,649 tinh thé Naz2520s.nHz0 ...

Giai lai vidu dung:

Hoa tan 49,69 tinh thé Na25203.nH20 vao nudc... thu duoc 6,49 két tla.
ng = 6,4 /32 = 0,2 (mol).

Theo PTHH, n ng = 0,2 (mol).

Na>S.0s trong tinh thé —

Suyran = 0,2 (mol).

tinh thé

Khoi lugng mol cla tinh thé: M = 49,6 /0,2 = 248

tinh th& = Mtinh th& / Mtinh thé
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(g/mol).

Ma Mtinh the = MNazszo3 + 18n = 158 + 18n.
- 158 + 18n =248 - 18n =90 » n = 5.

Vay cobng thic cla tinh thé |a Na25203.5H:20.
Dang 2: Bai toan két tinh khi lam lanh dung dich bao hoa

Phuong phap: Dua vao su thay d6i do tan theo nhiét dd. Khi lam lanh, d6 tan
giam, chat tan sé tach ra khoi dung dich dudi dang tinh thé (khan hodac ngam

nudc).

1. Tinh khoi lugng chat tan (M, va khoi lugng dung moi (Myp7) trong dung

1)

dich bdo hoa ban dau & nhiét do cao t:°.
2. Goi x la s6 mol tinh thé A.nH20 téach ra.
3. Tinh khoi luong chat tan va khoi lugng nudc da tach ra theo x.

4. Tinh khoi lugng chat tan (mctz) va dung moi ( ) con lai trong dung dich

M im2
G nhiét do thap tz°.
5. Dua vao d6 tan Sz @ nhiét dd t2°, lap phuong trinh: Sz = (mct2 / mdmz) *

100.
6. Giai phuong trinh tim x, t&r dé tinh khoéi luong tinh thé tach ra.
Vi du: Cho d6 tan cua CuSO4 & 80°C la 50g va ¢ 20°C la 20g. Lam lanh 600g

dung dich. CuSOs bdo hoa t&r 80°C xudbng 20°C. Tinh khéi lugng tinh thé

CuS0a4.5H20 tach ra.
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Giai:

0 80°C (S = 50q):

100g H20 hoa tan 50g CuSOa tao 150g dung dich bao hoa.
Vay trong 600g dung dich bao hoa cé:
Muso. (1) = (600 * 50) / 150 = 200 (9g).

Mo = 600 - 200 = 400 (9).

Khi lam lanh xuéng 20°C:

Goi x la s6 mol CuS04.5H20 tach ra. (M = 250 g/mol)
Khoi lugng CuS04.5H20 tach ra = 250x (g).
Khéi lugng CuSOa bi két tinh = 160x (g).

Khéi lugng H20 bj két tinh = 90x (g).

Dung dich bao hoa & 20°C (S = 209):

Khoi lugng CuSOa4 con lai: m = 200 - 160x (g).

CuS0a4 (2)

Khéi lugng H20 con lai: m = 400 - 90x (9g).

H20 (2)
Ta c6é phuong trinh @6 tan & 20°C:

S20 = [ / m ] *100 = 20

Mcusos (2) " MH.0.(2)
- [(200 --160x) / (400 - 90x)] * 100 = 20
- 100 * (200 - 160x) = 20 * (400 - 90x)
- 20000 -'16000x = 8000 - 1800x

- 12000 = 14200x

- X = 0,845 (mol).

Khéi luong tinh thé CuS04.5H20 tach ra la: m = 0,845 * 250 = 211,27 (9).
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Dang 3: Bai toan két tinh khi cé can (bay hoi) dung dich

Phuong phap: Tuong tu dang 2, nhung khéi lugng dung moi gidm do bay hai,

dan dén dung dich tré nén bao hoa va chat tan két tinh.

Vi du: Dung dich A chta 800g KNOs trong 1200g nuéc & 20°C. Biét do tan cua
KNOs & 20°C la 31,6g. HAi phdi bay haoi bao nhiéu gam nuéc dé dung dich tré
thanh bdo hoa va cé bao nhiéu gam tinh thé KNOs tach ra néu bay hai 400g
nudc?

Gidi:

a) Lugng nudc can dé hoa tan hét 800g KNOs tao dd bao hoa ¢ 20°C:

100g H20 hoa tan dugc 31,6g KNOs.

X (g) H20 hoa tan dugc 800g KNOs.

- x = (800 * 100) /31,6 = 2531,6 (g).

Luong nudc ban dau la 1200g, it hon lugng nudc can thiét, do dé dung dich ban
dau chua bdo hoa va c6 mot phan KNOs khong tan.

(Chinh lai dé bai cho hop/ly hon)

Vi du m@i: C6 1655g dung dich NaCl bdao hoa & 100°C (5S=39,8g). Lam ngudi
dung dich xuéng 0°C (S=35,7g). Tinh khoi lugng mudi NaCl két tinh.

Giai:

0 100°C (S = 39,80q):

Trong (100 + 39,8) = 139,89 dd bao hoa c6 39,8g NaCl.

Vay trong 16559 dd bao hoa c6: m 1) = (1655 *39,8)/139,8 = 471,1 (9).

NaCl(

Khéi lugng nuéc: m 0= 1655-471,1 = 1183,9 (9).

H2
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3 0°C (S = 35,79):

100g H20 hoa tan dugc 35,7g NaCl.

Vay 1183,99 H:0 hoa tan dugc: my o) = (1183,9 * 35,7) / 100 =~ 422,6 (g).

NaCl(

Khoi lugng NaCl két tinh khi lam ngudi:

Myét tinh = MNacl1) - Mnaci) = 4711 -422,6 = 48,5 (9).
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