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HOA PAI CUONG

Chapter 5:Trang thai tap hop (2 TIET)
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1. Céctrangt
2. Trang tha
3. Trang tha
4. Trang ran

Trang thai tdp hop cla cac chat
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*5.1 Cac trang thai tap hop chat

- Trang thai ton tai cua chat (khi, long, ran) 0 fiieu kien nao fio
phu thuoc vao:

> Chuyen fiong nhiet cua cac tieu phan lam cho chung phan bo
hon fion va co khuynh hédng chiem toan boi the: tich khoing
gian cua binh idng. Yeu to nay ndoc fianh gia bang nong
nang chuyen fiong nhiet cua hat.

> Lol toong tac gida cac tieu phan thanh nhding tap hoip chat
che co cau truc xac fionh. Yeu to nay néoc hanh gia bang
nang 166ng tddng tac gida cac tieu phan (con goi la the nang
toong tac gida cac phan to) .
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Mot s6 dic trung cua cac trang thai

Trang thé Ran Long khi
Chuyén dong daodbng | Tinhtién, quay, dao | Tinh tién, quay,
dong dao dong

khoang cach bé, kichct |tang lén quacd kich | khalon so voi

gilra cac hat hat thwdc hat kich thwdc hat

Hinh dang Hinhdang |c6 thé tich nhwung | khdng co thé
vathé tich | ko c6 hinh dang tich va hinh
bao toan dang
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*Céc trang thai tap hop chat
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1'ﬁCélc trang thai tap hop chat

Solid—-not compressible Gas—compressible
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Qua trinh chuyén trang thai

leerates
Energy

Hoa hoi ﬁ ’ Nguwng tu

Nong chay ' ‘ Hba ran
Ran

Requires {
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t5'2 Trang tha khi

. Khoéng co thé tich va hinh
dang cd dinh, khi nap chat
khi vao binh chta, né chiém
thé tich ca binh vacoé hinh

. , <@
dang binh chtra @

. Khi cho céc chat khi vao @
cung mot binh chira, 5
ching trén déu nhau.
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#Trang tha khi
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» Khi cho cac chat khi vao cung mot binh chda, chung
tron feu nhau.
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*Trang tha khi

> Col the nen hay
gian chat khi de
dang.

» Cac chat khi tac dung
ap 16 len be mat tiep
Xuc voi chung.

Gas

> Cac chat khi co khai 160ng rieng nho hon chat
long val chat ran.
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*Phu’o’ng trinh trang tha khi ly twéng

> 5.2.1.Cac dinh luat chat khi Iy twéng.
v Tai nhiet fiol khong fioi, the tich cua mot khoi khi tz le nghich
vOi ap suat cua no.
V =Kk,/Phay V xP=k, (k,: hang sb ty 18)

V =1 liter V = 0.5 liter
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(Tai ap suat khong fioi, the tich cua mot khoi
khi t2 le thuan voi nhiet o tuyet ol cua no.
e« V=k,ThayV/T =k, hayV,/V,= ¥

(k-: hana so tv |€) ‘

P
& - .‘ ’ i'l.
‘ ' VT
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e Phdong trinh trang thai khi ly toéng: PV =nRT

. Trong no:

. P ap suat

o V the tich

. n so mol

. T nhiet no! (K)

. R hang so khi ly t6éng phu thuoc vao idn vo fo.

O nhiet fiol 0°C, ap suat 1 atm, mot mol khi bat ky fieu col the
tich 22,414 lit.

@
2 p @ @
° @ 9
O ¢ @
5 o @ " Q
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P V R Non vo
N/m? m3 8,3144 J./mol.K
atm lit 22,4/273 = 0,0821 |.atm/mol.K
mmHg mi 62400 ml.mmHg/mol .K
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« Apsudtriéng: P, =(V,/V,,) * P,
Trong do: P, : ap suat riéng
V,: thé tich ban dau clia chét khi
V.. thé tich hon hop
P,: &p suat ban dau cua chat khi.
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w’
O,
P=0.1atm P=0.7 atm P =0.8 atm
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Pinh luat Dalton: Ap suat chung cua hon hop
cac chat khi khong tham gia t6ong tac hoa hoc
vOi nhau bang tong ap suat rieng cua cac khi
tao hon hop.
P,=P,+P,+P,+ ...+ P,

Trong do:

P,.: ap suat hon hop

P, P,, P,,..., P: &p suat riéng chat khi.
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) & Y
1~ 0.50 mol H,

A® w

- W\a

(a) 5.0 L at 20 °C
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PH: = 2.4 atm

Phe = 6.0 atm

é_ QQ @ |~ 1.25 mol He

(b)5.0 L at20°C

General Chemistry:

f

P = 8.4 amm

- 1.25 mol He

c}ﬁtg 0.50 mol H,
L4 & 1.75 mol gas
V2

- -

() 5.0L at20°C
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t5‘2‘2 Phuwong trinh trang tha khi thyc
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1"'(Phu’o*ng trinh trang thai khi thuwc

> Khi tang ap suat (khdang
cach gilra cac phan tr khi
n" gidm). Luc twong ho gitra cac
o * %, Apsudt  phantd ddI6n vaanh huong
s L o 1 dén chuyén dong clia chiing.
6. 0

> Thira sO hiéu chinh ap
suat: P, = P, + (an4/V?)

— Trong do:

qu", - a : hang s0 cho tirng chat
"Q; @ Ap suat khi . )

£ Q o.-": cao n: soﬂn]ol khi

- 0‘0 ® V: thé tich

waiera Chemistry: HUI© 2006
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Phwong trinh trang théa khi thuc

*.
> Khi ha nhlét dﬁ, dﬁng Non-ideal gas conditions
nang chuyén dong trung oo
binh clia cac phan tir khi Q@ @ ©
giam, khi do luc tuvong tac 0/7’ o LUC
hit — day gitacéc phantlr | @ P ' trong
thé hién ré hon. @ téc gitta
. L . . Q <@ 9 cac
> Thuwaso hiéu chinh the tich: , ohan tir
(P+a?)(V-nb) =nRT | @ @ h
Trong do: Q0 ¢
b : hang s6 dac trwng cho A SR RS
tirng thé tich riéng clia chat [m"n:“;.'"’i;&i"?]
khi o
n: sO mol khi

V: thé tich clla binh
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t5'3 Trang thai long
5.3.1 Cau tao chat |6ng
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Trang thai long

Mang ban

Phan tir
chat tan

& Phan t&r nuéc
Phan tr
J

chéat tan
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#Trang tha long

5.3.2. Ap suét hoi bdo hoa chat [6ng
- Ap suét hoi chat |ong ¢ trang thai bao hoa duoc goi 1a &p suat hoi

bdo hoa. Moi chat [dng cd ap suat hoi bdo hoa xac dinh.

Ap sudt hoi bdo hoaty 1é thuan véi nhiét do.

D i
g © d»®

Gas at low pressure over a liquid Gas at high pressure over a liquid
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1.ﬁTrang tha long

5.3.3 Nhiét do soi | ki fwecdtlon
ciia chat 16ng |

Nhiét dé soi la |
nhiét do tai do ap | T
sudthoibdohoa | .
cuamot chat long
bang &p suit khi ) )
quyén (1 atm).

(a) (b)
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Martin &. Silberbarg, Chemiatry: The Molecular Maturs of Mattar and Change, 20d Edition. Copyright © The McGraw-Hill Companies, Inc. All rights ressrued.

The Freezing Point and Boiling Point of Water

Celsius, °C Kelvin, K Fahrenheit, “F

5

Boiling point —100°C——~ 373.15 K- —- *

of water

| 180
=Fahrenheit
degrees

Freezin int
nfwate? ha /




#Trang thai long

5.3.4 Nhiét hoa hoi
Nhiét héa hoi la nhiét
lvong can hap thu dé lam
héahoi 1 mol chat [dng
tai nhiét do sbi. Ki hiéu:
AH,, vadon vi nhiét hoa
hot: kJ/mol.

5.3.5D0 nhot

Cac |&p chat 1ong can lal
chuyén dong ctia chling doi
vOi nhau goi latinh nhot.
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Sy hda hoi cuachat long

@ Molecules in vapor state
o= Molecules undergoing vaporization
s+ Molecules undergoing condensation

(a) (b) (c)
—_— — |
AI_Ihh — Hho’i - Hléng =- Al ngung tu
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*Trang tha long

5.3.6 Src cang bé mat

Bé mat
Latinh chat dac . 0*’
trung cialop bé mat o
chat 16ng tiép xuc Q

vo'l nhirng pha khéc.

b Bén trong
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Strc cdng bé mét
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i.iTrang thal long

5.3.7 Hién twong mao dan

NEu lwc hit gilra cac tiéu phan chat 16ng yéu hon
lwe hitt gilra cac tiéu phan chit ran va chat 1ong
thi chat ong s& tdm wat chat ran vaco bé mat
|6m xubng. Vi du: dng thay tinh tiép xUc voi
nuéce.

NEu luc hat gitra cac tiéu phan clia chat 16ng [6n
hon Iwc hit gitra cac tiéu phan clia chat ran va
chat [dng thi khdng xuat hién hién twong tam
wét chat ran vaco bé mét 16i 1én. Vi du: dng thiy

stinbrti6p XUcC Voi thiy-rgan:



Stc cing be mit cia nuéc va thuy ngdan
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Capillary
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Mao dan
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e 5.4.1 Chat ran tinh the va chat ran vo fionh hinh
e Chatran tinh thé

+ C0 kha nang tu két tinh thanh céc hat nhiéu mat, nhiéu
canh, nhiéu chop.

+ Goc tao bdi ha mat twong (rng clatinh thé luén ludn cé
giatri khong doi.

+ Bén trong tinh thé cac nguyén t, phan t&r, ion dugc
phan bd mdt cach tuan hoan theo nhirng quy luat nhét
dinh tao thanh mang lv6i khong gian déu dan.

+ Nhiét do nong chay cuatinh thé xéc dinh va khong thay
doi trong subt qua trinh néng chay.

+ CO tinh dinh hwong.
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« Chét ran vo dinh hinh

+ Khong cé kha nang két tinh thanh tinh thé c6
hinh dang xac dinh.

+ Céc ciu tlr sap xép hon don.
+ Khdng c6 nhiét dd ndng chay nhat dinh.
+ Khong c¢o tinh dinh hwdng.

Rubber Molecules

oriented polymer

(a) (b)
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5.4.2 Mang tinh thé va cach sap xép khit nhat

Simple cubic Body-centered cubie Face-centered cubie
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Hoc trong tinh thé

Top view of close-packed spheres
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(a)

Cover
tetrahedral
holes in
layer B A
Hexagonal close-packed
A
B
A
Cover
ogtabedral L
hales in B c
layer B
i A
B

Cuhic close-packed
e Close-packe (b)
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Su sap Xxep cac qua cau

hep ccp
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SO 10n chira trong mot t€ bao

2N 1/8nt

| |
[ .
o ) A T i N W__J.
Wi ag
.
S I
fl?f__;Lf_’__ 4 |
(b) (C) o

Tamkhoi Tam dién Nguyént’
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Mat do xép khit va ty s6 ban kinh ion

« Mat d6 xép khit (P)
~P=NxVc/V,
— P=1. 4/3nr¥/a’= 0.52
— Nhu vay ciu chiém 52% va 48% rong
— Tinh P déi v&i mang lap phuong
ndi tam (t&m dién)
Ty s6 ban kinh (dd xép khit)
=rt/r
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1.Mang lwgi cong hdatri
(Mang luGi nguyén tir)
Pbuoc tao thanh tir nhirng
nguyén tt lién két véi nhau
bang lwc lién két cong hda
tri ( than chi, kim cwong...)
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" C&c tiéu phan caiu trdc la nhirng phan tir (tri
khi hiém), chting hit nhau bang Iwc hat yéu
Van der Waals, doi khi ca lién két hydro. Vi
vay, cau triic mang lwéi phan tir dé ndng chay,
dé hoa hoi, twong doi mém.
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o Duoc tao thanh tir nhirng ion "
nguoc dau luan phién nam
tai nat mang valién két voi
nhau bang lyc hit tinh dién.

NacCl:
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« D0 bén clamang ludi tinh thé
dac trwng boi
* U (nang lwvgng mang lwdi tinh
thé) =
NMe°Z*Z
U=- (1-1/n)

(0]

N sd Avogadro, M: hang sO
Madelung, e dién tich
electron, Z dién tich dwong va
am, r, khoang cach ngan nhat
2 ion, n hé sb borh (9-10)
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4. Mang kim loai

N @ .
Puoc dic trwng bang cac | ° 0
ion dwong nam tai nit
mang valienkétgita ° °°
chiung laliénkétkimloa | e

Ao

.00

2
@
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