Chuong X1: Dung dich léng Nguyén Minh Kha

CHUONG 11: DUNG DICH PHAN TU

I. HE PHAN TAN VA DUNG DICH
1. Hé phén tan:
e Dinh nghia:

La nhitng hé trong d6 c6 cht phan tan va moi trudng phan tan dudi dang nhitng hat co
kich thudc nho bé.

e Tinh chit:

Tinh chit ciia hé phan tan phy thudc vio trang thai tip hop cua chit phan tan va moi
truong phan tan. Tuy nhién, tinh chat cua hé nay phu thudc cha yéu vao kich thudc cua chat
phan tan.

Theo ti€u chi nay, hé¢ phan tan dugc chia thanh 3 loai:

o Heé phdn tan tho:

- Kich thudc hat d >107° cm (c6 thé nhin thiy bang mét thuong hay kinh hién
vi).

- Hé phan tan thd khong bén nhiét dong

- Hai loai h¢ phan tan tho thong dung:

H¢é phan tan Tén goi
Rin phan tan vao 1ong Huyén phu
Long phén tan vao long Nhii twong

o Hg¢keo:
- Kich thuéc hat phan tan trong khoang [107 < d < 10®°] cm
- C6 thé quan sat hat keo dudi kinh hién vi dién tu.
- Hé keo kha bén nhiét dong.
- Vi du hé keo: swong mu, keo dan, Al(OH)s...

o Hé phén tin phén tiv - ion (dung dich thwe hay goi tit la dung dich): chat phan

tan c6 kich thudc cua phén tir hay ion (d = 10 cm). Hé nay rit bén.
2. Dung dich:

a. Dinh nghia:
~ Dung dich la hé phan tan dong thé gdm hai hay nhiéu cu tir ma thanh phan cua ching
¢ thé thay doi trong mdt gidi han rong.

e Dung dich gom:
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o chadt tan — chat phan tan.

o dung mdi — moi truong phén tan (dung moi la ciu tir c6 luong nhiéu nhat va
phai c6 trang thai khong thay doi khi tao thanh dung dich)

e Tuy thudc vao trang thai tap hop, dung dich c6 thé 14 rin, 16ng hay khi.
e (o6 thé tao thanh dung dich 16ng bing cich hoa tan cic chat ran, 1ong, khi vao dung
moi long.

b. Qua trinh tao thanh dung dich.

Khao sat truong hop tong quat: hoa tan chat rin A vao dung moi nudc. CO hai qué
trinh nguoc nhau dong thoi xay ra:

Hoa tan
Chat A(tinh thd) «— Chét A(dung dich)
Két tinh

e Qué trinh hoa tan: gom hai giai doan chuyén pha va hydrat hoa

- Giai doan chuyén pha: Cac tiéu phan & bé mat tinh thé dudi tac dung chuyén dong nhiét va
tuong tac cua cac phan tir dung mdi s& bi tach ra khoi bé mit tinh thé. D6 13 qua trinh pha v&

. mang tinh thé chat tan dé tao thanh cic nguyén tt, phén tu
hay ion. Pay 1a qua trinh vét Iy, thu nhiét, ting d¢ héon loan
nén: AHchuy’e{n pha >0 5 ASchuyje{n pha >0

- Giai doan hydrat héa (hay solvat héa): cac tiéu phan chat
tan sau khi tach khoi bé mat tinh thé s& khong ton tai doc 1ap
ma bi cac phén tir dung moéi bao quanh tao cac tuwong tac tinh
dién. Qué trinh nay duoc goi la qua trinh solvat hda (dung
moi hoa; néu dung méi 1a nude goi 1a hydrat hoa). Pay 1a qué
trinh héa hoc, phdt nhi¢t, giam dp hon loan nén: AHgat nea
<0 5 AS solvat hea< 0

Hai giai doan nay lam chdt tan bi tan ra.

e Qud trinh két tinh: d6ng thoi v6i qua trinh hoa tan, ton
tai mot qua trinh nguoc chi€u: cac tiéu phan chat tan trong
dung dich va dap lIén bé mit tinh thé va két tinh I1én trén do.

*Nhu vay ton tai mot can bang cho qua trinh hoa tan va két tinh. Cdn bang nay la cin bdng
inh hoatan  dong.
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c. Sw thay @i cac tinh chat nhiét dong khi tao thanh dung dich

e Dong luc ciia qua trinh hoa tan 1a si giam thé dang ap (qué trinh bat thuan nghich):
AGp = ZAGg, - XAG4 <0
Ma AGp = AHy - TASy
e Xét su thay d6i AHy; cua cac qua trinh hoa tan:
AHp = AH, + AH
AHg | AHgy | AHy
Khi / 16ng - - -

Ran / long + - +/-

e Xét su thay ddi ASy; clia cac qua trinh hoa tan:

ASht = AS¢p + AS
AScp AS sol ASht
Khi / long - - -

Rin/long | + - +/-

* Nhue vay, tuy thudc gid tri AHy VA ASy MA AGy ¢6 thé am hodc dwong. C6 nghia la chat khi
hodc ran co thé tan hodc khéng tan trong dung moi long tuy thudc vao bdan chat cuia no.

* Dung dich Iy twong 1a dung dich khi hoa tan chét tan khong xdy ra su thay doi thé tich va
khong kém theo hiéu ung nhiét (AH; = 0 va AV, = 0).Co thé xem dung dich Iy tuong la dung
dich cé nong dé chat tan thdt lodng dé tinh chdt ciia dung méi thay déi khéng ding ké so véi
dung méi nguyén chat. Can khang dinh la khao sat tinh chat ciia dung dich chinh la khao
sdt tinh chdt ciia dung moi trong dung dich chir khéng phi ciia chit tan trong dung dich.

d. Khai niém vé d6 tan S.

e Pinh nghia: khi cin bang hoa tan duogc thiét 1ap, nong do chait tan trong dung dich d6
dugc goi l1a do tan.

NO6i cach khac, n6 1a nong do chdt tan trong dung dich bdo hoa.
e Kihiéu: S
e Thit nguyén: Do tan thuong dugc biéu bién bang s6 g chdt tan tan toi da trong 100g

dung mdi ¢ mét nhiét do xdc dinh. Ciing c6 thé dugc biéu dién bang néng do C% hoic Cy,
cua dung dich bao hoa & mot nhi¢t do xac dinh.

e Do tan phu thujc vao:

+ Ban chit ciia chit tan va dung moi: Cdc chét ¢6 tinh chat twong tu nhau thi hoa tan tot
Vao nhau : chat co6 cuc tan tot trong dung moi co cuc (H,O, rugu étylic, axit axetic, diétyl éte,
axeton...)(NHj tan tot trong nudc do ching déu c6 cuc manh). Chat khong cuc tan tot trong

64

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Chuong X1: Dung dich léng Nguyén Minh Kha

dung mdi khong cuc ( CS,, CCly, benzene, n-heptan...) ( Bro/ CCl,...). Tuong tac gilta dung
mdi va chat tan néu c6 lam tang d tan (C,Hs0H tan trong H,O theo moi ti 1¢ do tao dugc
lién két hidro).

+ Nhiét dd va ap suét:

e Hoa tan chat khi trong chét 16ng:
A(k) + D(l) < A(dd)
o Anh huong cua t° : Cac qua trinh nay thudng c6 AHy < 0, nén

2 g sé lam do ian'S gidni (nguyén 1y chuyén dich can bang Le

Chatelier)
o Anh hudng ctia P: theo nguyén ly Le Chatelier Ptang, S'tang

e Hoa tan chit rin trong chit 1ong: Hinh 11.2. Hoa tan chat khi trong long
A 4 ’ 18t 46 [ &/ i
o Anh hudng ctua nhiét do: i 7°/ - ( - . 77
<\ A \ A 5 \ A r A ! L LA i
Tuy thudc vao dau cua AHy, ma d6 tan co thé tang ., o[/ — 5 C°C‘/ /
- .9 A A 2 i i L oa 1 - P
hodc giam theo nhiét do. = T r
5 S 2T 7 e
a A \ e =
- Néu BH =0 ITH=8] (Thong thuong) L A *
: 80 K857 : i :
2 4 \ :;2 50 :T7<~a S0 i Kclk//ﬂ‘
o Anh huong cua ap suat: P hdu nhu khong anh 3 « e e
huong dén S cua chat ran 0 : i
e

1 20 30 40 50 6) 70 80 90 100

. . Hinh 11 3 Hoa tan‘eherrdn trong long
e Hoa tan chat 1dng trong chat long:

Ba truong hop: hoa tan vo han, hoa tan hitu han va khong hoa tan.

o Anh hudng cta nhiét do: Vi qué trinh hoa tan thuong kém theo hiéu tng thu nhiét nén
khi tang nhiét d9, dg tan tuong ho thuong tang.

o Anh hudng ctia 4p suat: hau nhur khong chiu danh hudng cia ap suat.
* Ngoai ra, do tan con phu thuQc trang thai tap hop cua chdt, su ¢é mdt ciia chat la...
1. CAC LOAI NONG PO DUNG DICH:

Loai nong do Kyhiéu Y nghia va don vi Cong thtrc tinh
Nong U phin rim | coo | SoECHIOERGORIOEAATEH | c "

khoi lwgng m,,

Nong do phan tir c c =N
gam/l (nong do mol/l) M v
) n.1000
A A A = My

Nong do phinmol | N T "%
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Nong d6 dwong lwong

60D
N Cy ==
gam/I v

> Chuyén dbi giira cac loai nong do:
Cho dung dich NaOH 12% (d = 1,125g/ml). Tinh Cy;, C,, Cn, N ?

e a% < Cy:
_mg,.a% _V,(m)d(g/ml)a% _V,(m)C,k
Ny en - - - .
T 100 %, M 100 %. M 1000

= [10a.d = Cy.M|

_10ad _ 10 ¥12 ¥1125

= c, =3,375 M
M 40
e a% ® C Gia sir lay dang 100 g dung dich NaOH 12% :
_ Ny 1000 _ 12 1000 _
c,6-—— = =341m
m,, 40 * (100 ~12)
e CueCy

Vi p=2 <=>M=nb ( mot mol ¢6 n duong lugng) =>

n
e a% © N: Gia st ldy dung 100 g dung dich NaOH 12% :
N = N NaoH = 1%0
e L f ny ,0 1%0 * 88/18
I11. PUONG LUQNG VA DPINH LUAT PUONG LUONG :
1) Pinh nghia:

= 0,0578

bang gam goi la duong luong gam (ky hi¢u la B , trong tiéng Anh 1a E).
TD: H, + Cl, —» 2HCI

2,0169 719

1,008g b =(1,008/2,016) .71 = 35,5¢g
2) Cong thirc tinh dwong lwong:

A X _ A L.
n

TD: N,O : Dy = 2 =14, NO,:Py= 2£=35
1 4

b) Hop chat : |p = M Vi : - : n: tay chat.
n
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TD: H3PO4 +2NaOH = NaQHPO4 + 2H20

M _ 98 40
— = —=49g ; BPraonw = — =400.
2 2 1

e Mubi: n=sbion +hoic - tham gia pu/lptir . dién tich ion dé.
TD:  *Aly(SO,); + 6NaOH = 2AI(OH); + 3Na,SO,
M _ 342

Paiasoss = ——= —=157¢
2%3 6

Drspos =

*Alz(SO4)3 + 4NaOH = [AI(OH)2]2804 + 2Na,S0O,

M =% —855¢(co 2 gbc SO, pu)
2%2 4

C6 thé tinh bang dinh luat duong lwong: Al(SO4); + 4NaOH
342g..........4x 409
D=7 <= Pon=40g
« Chiit oxy héa - khii : n=sb e trao ddi / Iptir
TD: K,Cr,0O; + FeSO, + H,SO, = Cr2(804)3 + Fez(SO4)3 + K,SO, + H,O
2Cf+6 + 6e —>2CI‘+3 => BPocroor = M /6

Fe?—1le —»Fe”® = Prgou=M/1

Daizsosyz =

3) Dinh luit dwong lwong va wrng dung:

a) Pinh luit dwong lwong(Dalton): Cac chat phan (mg v6i nhau theo nhiing lugng ti 16
vo1 duong lugng ctia chung.

TD: A+B -C+D = |Ta=2a) o M- ©9§P,=S6Pg

mg Dy b, D,

Vay c6 thé phat biéu : Cr mét dwong lwong gam chit nay thi phin teng vica dii véi mét
dwong luwgng gam chdat khac.

b) @giwg Trong céac phép chuén d6 axit-baz hay oxy hoa- khtr ta co:
Sé Dayit = Sé Dpa; => ’Va-CN(a) = Vb-CN(b)‘
S6 Poy = S6 Pk, => Mox.Cnioxn = Vkn-Chikn)
TD: Chuan d6 10ml dd FeSO, can dung 12ml dd KMnO, 0,05N .

12 * 0,05

=> 10. CN(FeSO4)= 12.0,05 => CN(FeSO4) = = 0,06 N

IV.DUNG DICH LOANG, CHAT TAN KHONG PIEN LY - KHONG BAY HOI:
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Gia sir khi tao thanh loai dung dich nay khong xay ra hiéu ung thé tich va hiéu tmg
nhiét (AH = 0, AV = 0). Dung dich lic d6 dugc xem nhu dung dich 1y tudng.

Xét cac tinh chét cua dung dich 16ng, lodng, phan tir, chat tan khong dién ly va khong
bay hoi.

1. D6 giam ap suit hoi bio hoa- Dinh luat Raoult I:

e Trén mit thoang ctia mot chat 1ong ¢ can bang long hoi:
Bay hoi, AH >0
Long < > Hoi
Ngung tu, AH<O0

e (Céac phan tur hoi khi chuyén dong nhiét phan tr va cham vao thanh binh chtra tao ra

mot ap suat — goi 1a dp sudt hoi bao hoa P. Khilnhict @6 tng thi'P'hoi bao hoa ting

I . P hoi bao hoa ciua dung moéi trong dung
dich (goi tat 1a P dung dich: P,).

o P, #i I¢ thudn véi nong dé phan mol ciia dung méoi:
*Dinh ludt Raoult I
Phit biéu 1:

P, = PN, Véi : Py: P hoi bao hoa dung moi nguyén chét.

N;: nong d6 phan mol ciia dung méi trong dd.
N,: ndng d6 phan mol ctia chat tan trong dd.
Nhdn xét: Py <Po (VIN<1). Khi N;—1 =>P; — Py
Thay: N;=1-N, (ViN;+N;=1)
Ta duoc: Py =Po(1 — N,) =Py — PgN,
?0 TP, J: Ap

P P

0 0

Phat biéu 2:

2. Do tang nhiét do soi va do giam nhiét do dong dac- dinh luat Raoult I1:
a. Nhiét do soi cua dd:

=> Nz
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e Khi dun ndng dong thoi luong twong duong cua du
mdi nguyén chat va dung dich thi dung mdi nguy
chat soi trudc vi:

Pressure

Khi dung moi soi:  Pgg < Pgm = Pt ngoai

N

Phai tiép tuc dun nita thi dung dich méi dat dugc P hoi L ) ,
bio hoa = P mdi truong ngodi nén dung dich c6 nhidf 11-4. Gian do pha cua nude
dd soi cao hon dung moi nguyén chat

e Dung dich co néng do chét tan cang cao thi nhiét d6 soi s€ cang cao, nén trong qué
trinh soi nhi¢t o soi s€ tang dan.
b. Nhiét do dong dac cia dd:

e Chat 16ng dong dic ¢ nhiét d6 tai d6 ap suét hoi clia pha long bang ap suét hoi ciia pha

ran.
) —

e Dung dich c6 nong do chét tan cang 16n s& dong dic ¢ nhiét do cang thép.

e Nhiét do dong dic ctia dung dich 13 nhiét d6 bat dau xuat hién tinh thé dau tién cta
dung moi. Vi khi dung moi cang két tinh thi nong do chat tan trong dung dich cang
tdng, 4p suat hoi bao hoa cang gidm xudng nén nhiét d¢ két tinh ctia dung dich cang
thap.

*Dinh ludt Raoult 11
AT, = KSC; & ATy = KqCh

Véi:
o AT, va AT4— d0 ting nhiét d6 s6i va d6 gidm nhiét do dong dic.
e K, va Ky—hiing s nghiém sdi va hing s6 nghiém dong cua dung moi.
e C, - ndng dd molan ciia chat tan trong dung dich.

Hiing s6 nghiém s6i va hiing s6 nghiém dong cia mdt s6 dung moi:

Dung moi K, Ky
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Nuéc (H,0) 0.516 1.86
Benzen (C¢Hg) 2.67 5.12
Axit axetic (CH;COOH) |[3.1 3.9
Nitro benzen (C¢Hs) 5.27 6.9

3. Ap suit thim thiu

a. Sw thim thiu va 4p suét thAm thiu

Normal Osmosis

Higher Contaminant Lower Contaminant
Concentration
Semipermeable @
Membrane
Diraction of
Water Flow

Hinh 11.5. Hién tuong tham théau
Su khuéch tan cac phan tir dung méi vao dung dich qua mang ban tham duoc goi
1a hién twong thdm thdu.
Luc tic dung 1én mang bdn thim d€ ngin khong cho dung mdi di qua né dugc
goi 12 dp sudt thdm thdu.
b. Dinh luit Van’t Hoff:

T =cC,RT

Trong d6:  m - 4p suat thim thau
Cu — ndng dd mol cia dung dich
Nhan xét: Dang ctia phuong trinh nay rat gidng véi phuong trinh trang thai khi 1y twong:

PV=nRT & p=_grr & P=CRT
V

Van’t Hoff (1887):
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