CHUONG 6: DUNG DICH
(Théi lugng: 2t LT + 1t BT)
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Puong lugng va dinh luat duong lugng

Puong lugng (D) cda mot nguyén td, mot hgp
chat 12 s6 phan khoi lugng cua nguyén td do,
hop chat d6 két hgp hodc thay thé vira dd véi
1.008 phan khéi luong hydro hodc 8 phan khoi
luong oxy.

Vi du 1: Trong mot hgp chat ciia dong véi oxy, dong
chiém 79.9% khoi lugng, oxy chiém 20.1% Kkhéi
lugng. Tinh dugng lugng cia dong?
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Pbuong lucgng va dinh luat duong lugng

Dinh luat duong lugng
Trong mot phdn ¢ng hdéa hoc s dudng lugng cia

cdc chat tham gia phdn ¢ng phdi bing nhau.

S6 duong lugng = M A
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Duong lugng va dinh luat duong lugng
* Cach tinh duong lugng

A
Cong thic tinh D = —
n
Trong do
D: duong luong
A: khoi lugng ciia nguyén tir, phan ti hgp chat.

Vayn la g1?
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Pbuong lucgng va dinh luat duong lugng

D61 véi nguyén tu
n: héa tri ciia nguyén to

Vi du: Puong lugng cua luvu huynh S trong
cac hgp chat SO,, SO, dugc tinh nhu sau:

Trong SO, p = e 3

A

32
TrongSO; H = — = 5,33
6
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Pbuong lucgng va dinh luat duong lugng
D61 véi acid hay bazo

n: s6 ion H* hay OH- bi thay thé trong mojt
phan tu acid hay baz

Vi du:
Xét phan wng
ONaOH + H,SO, @  Na,SO,+ 2H,0 (1)
NaOH + H,SO, — NaHSO,+ H,0 (2)
Dinh duong lugng cua cac acid va baz?
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1. Cac hé phan tan va dung dich

Hé phin tdn 12 hé trong d6 c6 1 chat phan bo
(chdt bi phan tin) vao 1 chat khidc (mdi trudng
phan tin) dudi dang nhitng hat ¢é kich thudc nho
bé.

Phan loa1 cac loai phan tan dva theo kich thudc
hat chit bi phin tdn:

e Hé phan tdn tho (thé 10 lirng): cdc hat
phin tan c6 kich thudc 16n hon 10> cm. Hé khong
bén, bi sa ling.

Vi du: huyén phu dit sét trong nudc (hé
R—L), nhii tucng sita (hé L-L).
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e Hé phin tan cao (hé keo): cac hat phin tdn
c6 kich thuéc 10> — 1077 cm. Hé ciling khong
bén do cdc hat lién hgp véi nhau va sa ling.

Vi du : gelatin, keo dan, suong mu (hé L—K),
khéi (hé R-K) .
e Hé phan tan hay hé phan tu — ion (dung

dich phan to — ion): cdc hat phian tdn c6 kich

thuéc 107—10-8 cm. Hé nay chinh 1a dung dich

bén.
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Khai niém vé dung dich

Dinh nghia: La hé dong thé g¢ém 2 hay nhi€u chit ma
thanh phan cla ching c6 thé thay doi trong gidi han rong

PE diéu ché& dung dich thi mot trong nhitng yéu td quan
trong la lua chon dugc dung moi1 thich hgp.

Po6i v6i dung dich: chat bi phan tdn 13 chdt tan, con moi
truong phan tan la dung moi

- Thong thudng dung modi dudc xem 12 chat cé trang thdi
tdp hop khong thay doi khi tao thanh dung dich.

- N€u chat tan va dung modi c6 cung trang thdi tAp hdp
thi dung moi dudc xem 12 chit cé lugng nhiéu hon.

ongThanCong.com https://fb.com/tailieudientucntt
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Cac loai dung dich

+ Dung dich khi
+ Dung dich rin

+ Dung dich 1dong

10
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2. Nong doé dung dich va cach biéu dién

> Nong d6 dung dich 1 lugng chit tan ¢6 trong mot
khoi lugng hay mot thé tich xdc dinh cia dung dich
hodc dung moi.

> Céac nong do dung dich thong dung:
= Nong d6 phan trim khoi lugng (%)
= Nong d6 phan t gam hay ndong d mol (M)
= Nong d6 molan (m)
= Nong d6 phan mol (N,)
= Nong d6 duong luong gam (N)

11
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Nong dé phan trim: C%

Nong do phan trim 13 s6 gam chit tan c6 trong
100 gam dung dich. Bon vi (%)

_a a : sO gam chat tan
C% = 100 % - N
atob b : sO gam dung mo1

VD: Dung dich HNO,;10% < 100g dd HNO; = 10g
HNO, nguyén chat + 90g H,O

12
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Nong dé phan td gam hay néng dé mol (M)

Nong d® mol/lit 12 s6 mol chat tan c¢6 trong mot lit
dung dich

- . a: sO gam chit tan
Cv — — M: phén tf gam chit tan
\Y% M.V

V: thé tich dung dich (lit)

~10.d.C% d: khoi lugng riéng cda
: M dung dich (g/ml)

13
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Nong dé molan (C_.)

Nong dd molan (C.) la s0 mol chit tan ¢4 trong

1000 gam dung mod1. Bon vi (m)

a: sO gam chit tan
1000 .a

C. b: s6 gam dune moi
M .b S S

M: phén tif gam chat tan (g)

VD: Hoa tan 0,9 gam C.H,,0, trong 100 gam H,O.
[inh C_ cua CH,;,O/?

14
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Nong dé phan mol (N,

Pugc tinh bing ti s6 giita s6 mol cia mot chat can
xdc dinh ndong do va tong sd mol cdc chit tao
thanh dung dich

VD: A + B — ddB

n
N, = A = 1 a
A n
n. T n A
A B MA
n
N = B _ m g
B . n
n n B
A B MB

m, ; mg : khoi lugng cua A ; B
M, ; My phn tu gam cua A ; B

15


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nong dd duong lugng gam (C)

Nong d6 duong lugng gam 13 sd duong lugng
gam chat tan c6 trong 1 lit dung dich

a V: th€ tich dung dich (lit)
Cx b: duong lugng gam chit tan
_ a: sO gam chat tan

16
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Ghi chu:
Khi bi€t ndong dd va thé tich cia mot chat tinh
dudc nong do ctia chat thd hai.
Dua vao hé thuc : C,.V, = Cy. Vg
Trong do:
V,, V3 1 thé tich clia chat A, B;
C,, Cy 12 nong do duong lugng cia A, B

Nong do duong lugng gam thuong dugce st dung
trong héa phan tich dé tinh toan lugng cic dung

ccccccccc
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3. Su hoa tan tao thanh dung dich —
Hiéu ung nhiét cua qua trinh hoa tan
Theo 1y thuyét dung dich hién dai ¢ ché tao thanh

dung dich bao gom:

e Qud trinh vdt ly (qud trinh chuyén pha): 12 qué
trinh phd v& mang tinh thé chit tan va phin bo cic
ti€u phan chat tan tao thanh trong dung moi.

oQua trinh hoa hoc (qud trinh sonvdt hda): 1a qua

trinh tuong tdc clia cdc ti€u phan chit tan véi dung
moOi tao thanh hgp chat sonvit.

(Doi v6i dung mdi 12 nudc thi d6 14 qud trinh hydrdt
héa va tao thanh hop cht hydrdt.)

18
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Vi du: khi hoa tan CuSO, vao nudc thi trong
qué trinh vat 1y (chuyén pha) sé tao thanh cdc ion
Cu?* va SO,%, sau d6 ion Cu?* tac dung v6i nudc
tao thanh ion hydrat Cu?*.5H,O trong qua trinh

hoa hoc (sonvat hoa).

19
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> Qua trinh héoa tan va qua trinh can bang héa tan

Xét trudng hop tong qudt: hoa tan chit rin trong chat
long tao thanh dung dich long.

Qu4 trinh hoa tan bao gdm 2 qué trinh ngudc nhau x4y
ra dong thoi:
1. T4ch cdc ti€u phan chat tan ra khoéi tinh thé chit tan va
phan bo ching vao dung moi (qud trinh hoa tan);
2. K&t tda cdc ti€u phan chat tan trong dung dich 1én bé miit
tinh thé chat tan (qud trinh két tiia).

Do vAy qud trinh hoa tan s& dién ra cho dé€n khi dat
dudc trang thdi cAn biang hoa tan (AG = 0):
Tinh thé chiattan X < X.nH,O (dd)
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> Su thay doi tinh chat nhiét déng khi
tao thanh dung dich
Qu4 trinh hoa tan tu x4y ra (AG < 0) va c6 thé 1a
thu nhiét hay phdt nhiét tuy thudc vao qua trinh
vat ly (thu nhi€t) hay qud trinh hdéa hoc (phat
nhiét) chi€ém uu thé:

AH,, = AH., + AH|
e Dinh nghia: Nhi€t hoa tan la ludng nhiét thu
vao hay phdt ra khi hdoa tan mot mol chat tan.

Vi du: qua trinh hoa tan NH,NO; la thu nhi€t
(AH® = + 25,10 kJ), con qua trinh hoa tan KOH la
phat nhiét (AH®.= — 54,39 kJ).

21
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4. Do tan cua cac chat va cac yéu té anh hudng
Po tan
> Khi qué trinh hoa tan dat dudc trang thdi cAn bing
thi dung dich thu dudc s& chda lugng t01 da chit tan
¢ nhitng diéu kién bén ngoai (nhiét dd, 4p suat).
Dung dich ing vGi trang thai do goi1 1a dung dich bao
hoa.
> Nong do chit tan trong dung dich bdo hoa &
nhitng di€u kién nhat dinh goi 12 do tan ctia chat do.
> Thuc t&€ thudng bi€u dién dd tan bing s6 gam chit
tan tan dudc trong 100g dung moé1.

22
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Cac yéu té anh huéng dén do tan
> Anh huéng ctia ban chit chat tan va dung moi

Quy tic kinh nghiém: chat twong ty tan trong chat
tWong tu.

Vi du: nhitng dung m61 cOng hoa tr1 khong cuc hay
c6 cuc yéu sé hoa tan manh cac hgp chat khong cuc
hay c6 cuc yéu, hoa tan kém cdc hgp chit co cuc
manh va hau nhu khong hoa tan cdc hdp chat ion.

Ngudc lai, nhitng dung md1 ¢6 cyc manh s€ hoa tan
cac hdgp chat co cuc hay 1on va it hoa tan cac hgp
chat khong cuc

23
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> Anh hudng cia nhiét do va ap suat

Nhiét dd0 va dp suit anh hudng 16n dén do tan
cta cdc chat

Do tan 14 dai lugng dic trung cho cAn bang hoa
tan.

— €0 thé st dung nguyén 1y chuyén dich cin
bing Ler Chaterlide dé khdo sdt 4nh hudng cla

hai yéu t0 nay.

24
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> Anh huéng cia nhiét do va ap suat
Xét qua trinh hoa tan chat khi trong 16ng

AK)+D(A) «— A(dd)

Qua trinh nay la qué trinh phat nhi€t nén nhiét do
tdng do tan chit khi gidm.

Qu4 trinh hoa tan 1am gidm thé tich cia hé — khi
ting 4p suit, do tan ting.

* Dinh luat Henry: O nhiét d6 khong doi do tan cla
chat khi ty 1& v6i 4p suit riéng phan cia no.
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> Anh hudng ctia nhiét do va 4p suat
Xét qua trinh hoa tan chat léng trong 16ng

Co 3 trudng hgp:

* Hoa tan vO han: dac trung cho cac dung dich ly
tuéng (AHht = 0 va AVht = 0) hay cac dung dich
c6 tao thanh hgp chat héa hoc.

= Khong hoa tan: khi hai chat c6 ban chat hoan toan
khac nhau (md va nuSc, benzen va nudc...)

" Hoa tan c¢6 gi161 han: qud trinh hoa tan kem theo
hiéu tng thu nhiét — khi nhiét d§ ting do tan
tang.

Ap suat hau nhu khong cé6 anh huéng dén do
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> Anh hudng ctia nhiét do va 4p suat
Xét qua trinh hoa tan chat ran trong 1dng

3 Ap suat: hau nhu khong dnh hudng vi thé tich
ting khong ddng ké.
[ Nhiét do: dnh hudng ding k€ dén do tan. Tuy
thudc vao qua trinh hoa tan la thu nhiét hay toa
nhiét.

¢ Thu nhiét: nhiét d0 ting do tan ting

¢ Toda nhiét: nhiét do ting do tan giam.

27
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5. DUNG DICH CHAT KHONG DIEN LY
VA CAC TiNH CHAT
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5.1 Ap suat hoi bao hoa cua dung dich

> Qud trinh bay hdi ty nhién (thu nhiét) cia bat ky
chat 16ng nao ciing 1a qua trinh thuin nghich

bay hoi, 2H >0
A (long) ~ — A (hoi)
ngung tu, AH <0

> Hoi tao thanh trén bé mit chat 1dng giy ra dp
sudt hoi.

» Khi qué trinh thuin nghich dat trang thai cin
bing thi dp sudt hoi dudc goi 12 dp sudt hoi bdao hoa
cla chit 16ng hay dung méi nguyén chit.

29
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> Ap suathoi bao hoa dic trung cho su bay hai ciia chat
16ng. La dai lugng khong doi tai nhiét do nhat dinh va
tdng theo nhi€t do
> O cung nhiét do, 4p sudt hoi bao hoa cua dung dich
(P,) 1lu6n luén nhd hon dp sudt hai bdo hoda clia dung
moi nguyén chat (P.): P, < Po
>Dinh luit Raoult: dp sudt hoi bdao hoa cua dung dich
bang dp sudt hoi bdo hoa ciia dung méi nguyén chat
nhdan véi phdn mol cia dung méi trong dung dich
P, = PN,

* P, : 4p sult hoi bdo hoa cua dung dich

« P_ : 4p sudt hoi bdo hoa clia dung moi nguyén

chat

30
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Vi du
Hoa tan 90 gam Glucozo vao 500g nuGc

dudc dung dich A &
a. Tinh 4p sudt hoi

25°C.

bdao hoa cua dung dich A.

b. Tinh d0 giam 4;
cua dung dich A.

b tuyét doi va tudng doi

c. Tinh nong d6 molan va nong d0 % cua

dung dich A.

Biét & nhiét d0 nay nuGc c6 dp suit hoi bao
hoa bang 23,76 mmHg.

31
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« Tinh ap suat hoi bdo hoa cua dung
dich Glucozo 15%. Biéet 4p suat hoi
b&do hoa cha nwéc & cung dieu kién
la 23,76mmHg.

 Tinh dé giam &ap suat hoi bdo hoa
cua dung dich trén.

32
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5.2 Nhiét do soi, nhiét do dong dac cua
dung dich

_ ngungty, AH<0  héaran, AH<0
A (hoi) = ~ A (16ng) < = A(r)

bay hai, AH >0 nong chay, AH >0

» Nhiét do séi ciia chdt I6ng 1a nhiét do tai d6 ap
suat hoi bao hoa cua né bing dp suat bén ngoai

» Nhiét do dong ddc cia chdt [6ng 1a nhiét dd &
do 4p suat hoi bao hoa cua pha 1dng bing ctia pha
ran

> P

ngoai

= Py, =760 mmHg = latm

33
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> Vi du: nhiét d0 s6i cda nudc 16ng bang 100°C,
tng v4i dp sudt bén ngoaila 1 atm.

»Nhiét d0 dong dic cia nuéc bang 0°C (chinh
xac biang 0,0099°C) tng v6i 4p sudt hoi bdo hoa
cua nuGc da va nuGe long 1a 0,006 atm.

PH20(1) - PHzO(r)

Xét dung dich chia chat tan khé bay hdi:
»Nhiét do soi cua dung dich lu6n ludén cao hon
cia dung moi nguyén chit

» Nhiét d0 dong diac cua dung dich luén ludn
thap hon ctia dung moi nguyén chat.

34
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Dinh luat Raoult 2: D0 tdng nhi€t d6 sb61 va do
ha nhiét d0 dong diac cua dung dich ty 1€ thuin
v3i nong do chit tan trong dung dich.

AP =k.C,,

0O — O . O
S

_ts(dd) ts(dm) _ks'Cm

At°.: dd tding nhiét dd s6i cua dung dich
C,.. : ndong do molan cta dung dich
k.: hing s6 nghiém sdi (chi phu thudc vao ban

chat cia dung moi)
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A 0O — o e o —
Uy Tombmmmem e K |, .C

C,. :ndng do molan cua dung dich

ky: hing s0 nghiém dong (chi phu thudc vao bdn
chat cia dung moi)

At°; : d0 giam nhiét d6 dong ddc cua dung dich

Vi du: Tinh nhié€t d0 sb1 t, va nhi€t d0 dong dac t;
cua dung dich chit 9¢ glucozo trong 100g nudc. Biét

k,=0,51 do/mol va k; = 1,86 do/mol
Pap s6: ts = 100,26°C va td = - 0,93°C

36
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Tim khoi lwong glixerol C,H:(OH),
can cho vao 2kg nwéc dé ha nhiét do
déng dac cua khoi nwéc nay xuong
-10°C.

Tinh C% cua dung dich thu dworc
Tinh nhiét do sb6i cua dung dich thu
dworc.

Biet Ks = 0,51 dé/mol, kd = 1,86
doé/mol

C=12,H=1,0=16

37
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Hoa tan 6g mot chat tan khong dién ly
vao 50 ml nudc, nhiét d) dong dic cua
dung dich 1a -3,72°C; hing s6 nghiém
lanh cua nuéc 1a 1,86. Khoi lwgng phan
t chat tan?

38
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« Hoa tan 36 gam Glucozo vao mot
lwong nwée de thu dwore 4 lit dung
dich A c6 d = 1,05 g/cm3. tinh nong
ddé mol/l, molan, nong d® phan tram,
nhiét do sOi va nhiét do déong dac
cua dung dich A. Biét k. = 0,51
do/mol va kg = 1,86 dé/mol.

39


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

5.3 Ap suat tham thau cta dung dich

> Hién tugng khuéch tdn mot chiéu clia cic ti€u

phan dung modi qua mang b4dn thim goi 13 sy thAm

thau.

> Ap sudt thAm thau cla dung dich bing 4p suit

bén ngoai can tic dong 1én dung dich dé cho hién

tugng thaAm thau khong x4y ra.

> Ap suit thAim thau clia dung dich ti 1& thuin véi

nong do chat tan va nhiét d§ tuyét déi cia dung

dich

C: nong do phan tif gam
chat tan

T = CRT

40
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Vi dui

* Tinh aup suaat thaam

doch Anilin choua 3.1

it dung doch 60 21°C.

NS: 0.8 at

thaau cula dung

gam anilin trong 1
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THANK YO

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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