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9.6 Ap suit tham thau va dinh luat Van’t Hoff
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9.1 HE PHAN TAN VA DUNG DICH

9.1.1 Hé phan tan:

1. Khai niém: Hé phan tan la hé gdm 2 hay nhiéu chat,
trong d6 1 chat & dang hat rat nho dwoc phan b6
vao trong chat kia.

LOAI HE Vi DU
KHI-KHI KHONG KHi
KHi -LONG KHI TRONG NUOC
KHI -RAN H./Pt
LONG-LONG Xang
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b. PHAN LOAI HE PHAN TAN

Dwa vao kich thuwéc cac hat nguoi ta chia thanh:

e Hé phan tan tho: kich thwéc cua cac hat cua pha phan
tan tir 107 — 10*m. Hé nay khdng bén. Loai hé nay gom

+ Huyén pht: Chéat phan tan: ran, méi truong phan tan:
long (phu sa...)

+ Nhii twvong: Chat phan tan vamoi trvong phan tan déu
chat [ong (hat m& trong nuéec...)

e Dung dich keo: Hat phan tan co6 kich thuéc 10°-10'm.
Hé nay twong doi bén
(swong mu: 16ng —khi; khéi: ran-khi)
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Dung dich that: Hat ciia pha phan tan bang kich
thwdc cia phan tir hoac ion (< 10°m), gilra chat
phan tan vamaoi trvong phan tan khéng co bé mat
phan chia, toan b dd [a mot pha
Vay dd lamot hé dong thé
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> O0.1.2 Dungdich

1. Khai niéem: Dung dich |a hé mét pha nhiéu cau tu
ma thanh phan clia né c6 thé bién doéi trong mot gii
han nhét dinh.

 Chat phan tan: goi la chat tan;

* MO trvong phan tan: goi ladung moi

2. Cac loal dung dich:

uy thudc vao trang tha tap hop chiara 3 loai:

+ Dung dich khi : Vi du nhw khong khi

+ Dung dich ran: Vi du nhw cac hop kim

+Dung dich 16ng: pho bién nhat
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3 CACH BIEU DIEN THANH PHAN DUNG DICH

a. Nong do % khoi lvong. (C%) la sd gam chat tan trong
100g dung dich.
So gam chat tan (m)
So gam dung doch (m’)

Vi du 1: Can bao nhiéu gam tinh thé NaOH (d0 tinh khiét
P=97%) dé pha thanh 2000g dung dich NaOH 5%.

Ch = x100%

e Vi du 2: Can bao nhiéu gam tinh thé NaCl (d6 tinh khiét
P=91%) dé pha thanh 5000g dung dich NaCl 9%.
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b.Nong do phan tir gam hoac nong dé mol: (C,,)
lasd mol chat tan c6 trong 1 lit dung dich.

So mol chat tan (n)
So lit dung doch (V)

Cy =

Vi du 1 : Can bao nhiéu gam tinh thé NaOH (d6 tinh
khiét 97%) dé phathanh 1 lit dung dich NaOH 1M.

Vi du 2 : Cho dung dich KMnO, 0.2 M, khi pha loang
0.1 | dung dich trén thanh 0.5 I, cho biét nbng do
dung dich KMnO, mai?
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Vi du: Hoa tan dung dich KMnO,

*e

0.020 mole I{Mn(}4 0.020 mole KMnO 4

0.10L | 0.50L
=020 M =0.040 M
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c. Nong noindodng 16ong (Cy)
Nong dd duvong lugng la sb dvong lvgng gam chat
tan cd trong 1 lit dung dich. (dv=dlg/Il)

So noong 160ng gam chat tan (n')
So lit dung doch (V)

Vi du : Can bao nhiéu gam tinh thé Ca(OH),, (d6 tinh

khiét 100%) dé phathanh 2 |it dung dich Ca(OH),, IN.

C\ =
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d. Néng do molan ( C...,):
lasd mol chat tan ¢6 trong 1kg dung moi
B n (mol)
~ kilogam dung méi

« Hodc c6 thé tinh theo cong thikc:

a.1000
Cmolan = M.b

Trong dé:ala sb gam chat tan;b sd gam dung mbi
M la phan tir gam chat tan
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e. Nong do phan mol (phan s mol): (y) hoac N.
laty sO gilrasd mol clia ciu tir chia cho tong sb
mol chat c6 trong dung dich (ké ca dung mbi)
S6 mol chat i (mol)

Xi—
Tong sO mol chat (mol)
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Moi quan hé gilra cac loai nong do thong dung

Cy = C%x% trong No: M : khai 160ng phan to chat tan

C, =C%x 10K|d N : ivdng 166ng gam chat tan va z = %

Cy=2*C,,
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CAC LOAI NONG DO KHAC

Phan tram thé tich/thé tich (v/v)

Phan tram khoi lvong/ thé tich. (m/v) 1000 mL GHOR
Phan tram thé tich/khdi lvong (v/m)

Vi du _

e

— 10% dung dich Etanol (v/v)

— Hoatan 0.9 g NaCl trong 100 mi
nuoc tadugc 0.9% NaCl (m/v)

— SO ml tinh dau/100g nguyén liéu

—r=— 1{(10.0) mL —=:
B

C,H-OH -H,0

d = D982 afmlL
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CAC LOAI NONG PO KHAC

» Khi nong d6 dung dich nho thi co thé biéu
dién:
ppm: phan triéu
ppb:  phanty
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» Mot soivi du::
1. Hoa tan 100 g CuSO,.5H,0 vao 400g dung doch CuSO, 4% thi
nong o C% cua dung doch mai la:

a. 14% b. 16% c. 13% d.Cau tra 101 khac.
2. Dung doch NaOH 2N (d= 1,08) co nong fio % la:
a. 6,4 .7 . 6,5 d. 7,4

3. Hoa tan 25 g CaCl,.6H,0 vao 300 ml H,O thi co dung doch d =
1,08 g/l. Nong o mol cua dung doch la:
a. 0,38 b. 0,48 c. 0,28 d. a,b,c feu sai
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9.2 QUA TRINH HOA TAN

9.2.1 Kha nang hoatan clia cac chat

Hon hop déng nhat (dung dich) cé thé dwoc tao raphu
thudc vao:

— Tuwong tac gilra cac phan to dung moi

— Tuwong téc gilra cac tiéu phan chat tan

— Tuwong téc gilra céc tiéu phan chat tan-véi dung moi
0.2.2 Cac budc cuaquatrinh hoatan vahiéu trng

nhiét cua quatrinh hoatan

— Buwéc 1: Sy tach roi céc tiu phan chat tan: AH,

— Budc 2: Sy tach roi cac tiéu phan dung moi: AH,

— Budc 3: Su trong tac céc tiéu phan chat tan va dung

moi: AH,
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Quatrinh hoatan

— Buwoc 1. AH,> 0 (quatrinh thu nhiét)
— Buwac 2: AH, > 0 (quatrinh thu nhiét)
— Budc 3: Su trong tac céc tiéu phan chat tan va dung
moi: AH; < 0 (quatrinh toa nhiét)

e Néu AH;> AH, + AH, thi AH_ <O0: quatrinh hoa
tan tda nhiét cho nén thuan loi cho hoatan

* Néu AH;< AH, + AH, thi AH_>0: quatrinh hoa
tan thu nhiét cho nén khong thuan lgi cho hoatan
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4 Qua trinh hoa tan co
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o Luuy: Bai voi quatrinh c6 AH,>0 van co thé xay raqua
trinh hoatan. Vi du: hoatan NH,NO,

— Do qua trinh hoa tan |am tdng mirc d6 hon don clia hé
tirc latam tang entropi clia hé, vi vay quatrinh hoatan
cO thé xay rangay ca quatrinh thu nhiét (AH,>0)

— Theo nhiét ddng luvc hoc moét chat tan duoc khi

AG =AH - TAS<0 nén

+ O nhiét dd cao cac chat ran hay chat 16ng dé tan vi AS
ladang ké

+ Céc chat khi tan nhiéu & nhiét do thap vi sy déng gop
ctia entropi trong bién thién nang luvong tw do khéng
dang ké

Nhiét lwong thoat ra hay thu vao khi hoa tan mot mol chat vao
lvong dung moi da [én goi la nhiét hoa tan cua chat dé
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0.2.3 Céc loal dung dich cua guatrinh hoatan

1.Dung dich ly twéng

Ladung dich trong d6 cau tao

chat tan vadm twvong tw nhau

nén luc twong tac gilra cac

thanh phan giéng nhau.
AStang AH nho

* Vi du benzen-toluen

A
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Dung dich ly twéng

(a) (b)
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2. Dung dich khéng ly tuong

e Ladungdich do sy hoa
tan cula cac chat c6 db
phan cuc khac nhau

Vi du tron axeton voi
cloroform. Axeton la
chat phan cuec,
cloroform it phan cuc

hon. (Ijl ?H:a

Khi tron, axeton tan vao Cl—(li—l—i« : -0:(‘:

cloroform va toa nhiét Cl CH,
AH_,, <O
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Dung dich khong ly tuong

* Neéu céc chat cd dd phan
cuc khac nhau nhiéu voi
dung mai thi s8 khong tan |
trong dung moi do

e Vi du tron axeton voi
CS,. Axeton |a chat phan
cie, CS, it phan cuc hon
nhiéu . Khi tron, axeton
vao CS,, thu nhiét, [am AH.>0
cho dung dich di thé
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3. Dung dich ion

e Vi du hoatan mudi an vao
nuwdc, nwdc phan cuc Ién, mubi
an c6 cau tric mang luéi tinh O Y o
thé, khi hoatan ion Na* bi bao “ \*.ﬂ
boc bdi mot sd phan tlr nwéc: W 4 “a
goi laion hydrat

« Quatrinh hoatan tinh thé ion J J 3 0

vao nuéc co thé thu nhiét 3 N A o
(NaNO,, NH,NO,) ‘s

hoac toa nhiét CaCl,,, AlICl,.. 0 ' d

=
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9.3 PO TAN

9.3.1 Khai niém
Hoatan

Chét ran J - Chattan
Két tinh (dd)

D0 tan |la dai lvgng dac trung cho kha nang hoa tan clia
cac chat trong dung mai.Trong thic té nguoi ta thuong
biéu thi do tan bang s6 gam chéat tan trong 100g d. moi

Bao hoa

\\ A/

(ch
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Kha niém

Dung dich ¢ trang thai khi qua trinh hoa tan va
két tinh dat can bang goi la dung dich bao hoa

No6ng dd cua chat tan trong dd bao hoa &
nhirng diéu kién xac dinh dwoc goi la dd tan
clla chat do

» Thong thwong nhirng chat c6 do tan trong nuwédc
+Trén 10g/100g nwéc la chat dé tan

+Duwdi 1 g/100 g nuwéde lachat khoé tan

+ Duéi 0,1 g /100g nwée col nhur khong tan
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Dung dich bao hoava chuva bao hoa
* Vi du hoatan: NaCl vao nudc ¢ 20°C

> : =

R f N

Dung dich bao hoa
36.0 g NaCl/100 mL

=l 4.0 gNaCl
40.0 g NaCl 100 mL H,O khong hoatan

@} Houghton Mifflin Company. All right’s reserved.
Dung dich c6 lvgng chat tan thap hon lvgng chat tan chira
trong dung dich bao hoa goi dung dich chua b&ao hoa,

Dung dich chtta chat tan [&n hon lugng chat tan trong
dung dich bao hoa goi la dung dich qua bao hoa
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Dung dich qua b&o hoa

_5_9_
959
25°C

‘ Mg |« ‘ 100 g
L 99
25°C 25 °C

b3o hoa Quabao hoa
eneral Chemistry:
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0.3.2 Cac yéu td anh huong dén do tan

1.Anh hwéng clia
nhiét do to1 do tan

i)

e D6i vGi chat ran
noi chungt® tang @6
tan tang. 5 e
e Trong mét sO trudng  : ~waa—
hop dac biét nhw —
N&a,SO, do tan tang
khi tang t° dén S
32,38°C,saud6gigm
khi tang nhiét do L A A I
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Anh hwéng clia nhiét do toi do tan

e Pdi vOi chat long

+ Cé&c chat 16ng tan hoan toan vao nhau: nhiét do
noi chung khong anh huong

+ Céc chat long tan han ché véi nhau: khi tang
nhiét do, do tan tang dén nhiét d6 ma chudng tan
V@i nhau bat ky ti 1€ nao. Nhiét d6 do goi lanhiét
do to1 han

+ Céc chat 16ng khéng hoan toan tan vao nhau

Slide 33 of 48 General Chemistry: HUI© 2006



Anh hrdng ctia nhiét do téi do tan

 POi vOi chat khi:
Po tan clachat khi giam
khi nhiét d6 tang

Tuy nhién, khi hoa tan chat khi
vao dung mai hiru co thuwong
thu nhiét, trong treong hop nhw
vay tang nhiét do thi do tan tang
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2 Anh hudng clia ép sudt t¢i do tan
« DPinh luat Henry: O nhiét do khdng doi, do tan
cuachat khi ty 1€ thuan VO’I ap suat khi

Pinh luat Dalton:
P6 tan cuia chat khi
vao chat long ti 1€

thuan voi ap suat

riéng phan cua khi
do

C =k P
C landng dd khi trong |
dd bdo hoak hang 0. =+
Plaap: suat rieng phan
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9.4 AP SUAT HOl CUA DUNG DICH

9.4.1 Ap suat hoi b&o hoa ctia chat 16ng nguyén chét
Bay hol (AH>0)
Chéat long - " Chat hoi
Ngung tu (AH<O)
Hoi can bang vai chit 16ng goi lahoi béo hoa
Ap suit do hoi bdo hoa gay ratrén bé mét chat |ong
goi ladp suat hoi bao hoa
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9.4.2 Ap sudt hoi bao hoa clia dung dich

chira chat tan khéng bay hoi

Nwéc long : > Hoi

Khi thém chat tan khéng bay hoi vao dung mdi 16ng
(vd nuéc) thi ap suat hoi bdo hoa cilanuwdc giam
Do d6 can bang phai chuyén dich vé phiatré vaép
suat hoi nwéc giam tire la ap suat hoi bao hoa ciiadd
giam
o AP=P_- P,: lado6 gidm tuyét doi ap suat hoi b&o hoa
e AP/P,_: ladb gidm tuwong doi §p suat hoi béo hoa
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Ap suit hoi clia dung dich

« Pinh luat Raoult 1: 6 gidm tuwong dbi 4p suat
hoi b&o hoa cuia dung dich lodng chira chat
hoa tan khong bay hoi( vakhoéng dién ly) ty |é
vGi sO mol cia chat hoatan co trong mot
lvong dung moi xac dinh

sO mol chat tan A

XA =55 mol dung moi
* DOdo AP =y, P,,
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9.5 NHIET DO SOI VA NHIET BO

PONG PAC CUA DUNG DICH

9.5.1 Nhiét dd sbi cua mdt chat 16ng
—Nhiét do sdi cua chat Iéng la nhiét d6 tai do6 ap
suat hoi bao hoa ciia n6é bang ap suat ngoai.

« Nhiét d sdi cua dung dich c6 chat tan khéng
dién ly (va khéng bay hoi)
—Dung dich ¢6 ap suat hoi bao hoa nhd hon
dung mdi nguyén chat , do do:

Tag > Tem
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* Pinh luat Raoult : ©6 tang nhiét d6 soi cua dung
dich lodng chira chat tan khong dién ly ty 1é voi
lvgng chat tan ¢é trong mot lvgeng dung moi xac
dinh (ti [é v&i ndng dd molan cua dung dich)

ATs= Tgq- Tam
(ATs=nhiét do sOi dd- nhiét do soi dm)
ATS — ks Cm

ks hang sd nghiém sdi dung méi (d6.kg/mol)
C., nong do molan
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9.5.2 Nhiét dd déng dac cua mdt chat 16ng
—ga nhiét do tai dé ap suat hoi trén,b‘é mat pha long
bang ap suat hoi trén bé mat pha ran.

e Nhiét d6 dong dac cuadung dich
—Pinh luat Raoult: Bd ha nhiét dd6 déng dac ctia dung
dich loang chira chat tan khéng diénly ty 1€ v&i lvong

chat tan cd trong mot lvong dung mdi xac dinh (ti 1é
thuan véi nbng dé molan clia dung dich)

ATd — Tdm - Tdd
(AT4 = nhiét d6 dong dac dm- nhiét do dong dac dd)
ATe=kq C,
Kg:hang s6 nghiém lanh dung méi (dd.kg/mol)
C., . nong dé molan
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Pinh luat Raoult I1: D0 tang nhiét do sOi hay
d6 ha nhiét do dong dac cua dung dich
lodng chat tan khéng bay hoi (khdng dién
ly) ty |€ thuan v&i nbng dé6 molan chat tan
trong dung dich

AT = k,.C
ATd - dem
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9.6 AP SUAT THAM THAU VA BINH LUAT

Van’t Hoff
0.6.1 Khéi niém vé s tham thau
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Khéi niém vé sy tham thau

« Mang ban thAim la mang co tinh chat chi cho sw
khuyéch tan mot chiéu

* Sy tham thau: la hién tvong khuyéch tan mot
chiéu céac tiéu phan dung moi qua mang ban
tham
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9.6.2 Ap suat tham thau vadinh luat Van’t Hoff

1. Ap suét thAm thau: Ap suét thaAm thau clia dung
dich bang &p suit bén ngoai tac dung |én dung
dich dé cho hién twgng tham thau khong xay ra
— Ap suat thdm thau ctia dung dich khong phu

thudc vao ban chat tan va dung méi ma chi phu
thudc vao s6 lvong tiéu phan chat tan
— Ap suit tham thau clia dung dich ti I8 thuan voi
néng db chat tan va nhiét doé tuyét doi cua dung
dich
n=RCT
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Ap suét tham thau va dinh luat Van’t Hoff

mn=RCT
Thay C =n/V taco:
mTV=nRT

Trong d6 m: 4p suat tham thau (atm)
C: ndng dd mol chat tan;
T: nhiét dd tuyét doi
R: hang sO khi 1y twdng (~0,082 |.atm.K1)
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2. Dinh luat Van’t Hoff

» Ap suit thdm thiu ciia dung dich cé doé 1on
bang &p sudt gay ra bai chét tan, néu nhu &
cung nhiét do do, nd ¢ trang thai khi va
chiém thé tich bang thé tich dung dich

mV=nRT
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U'ng dung clia hién twong tham thau

Side A Side B

— |-

Nudc Bl Nuac muoi
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