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1. PHAN UNG THUAN NGHICH VA TRANG
THAI CAN BANG

m Phan tng thuan ngh1ch la phan ung xay ra theo
2 chleu chiéu tao san pham va chiéu tao tac
chat.

m Da s6 cic phan tng trong thuc té dé thuan
nghich.
m Trong phan 0ng thudn nghich, ludn ton tai

dong thoi tdc chat va san pham tai bat ky thoi
diém nao.
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Vi du: sy phan hay khi khong nau N,O, & diéu kién
phong thanh NO, mau nau:
N,O,(k) — 2NO,(k) (khi t taéng)

Sau mot thoi gian, mau hon hop N,O, va NO, khong
d61-> hé dat can bang.
Can bang héa hgc: 1a diém ma tai d6 cac thong so
cua hé khong doi1 theo thoi gian.

Khi toc do phan ng thuan va nghich bang nhau >
hé dat can bang.
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2. HANG SO CAN BANG

m Phan Gng tong quat:
| aA 4y +bB 4y 5 cC y +dD
Toc dd phan rng thuan va nghich::
V7 = kiPaP%
V = KyPS:P5,
P,.: 4p suat riéng phan cta khi X

® Khi V; = V|, phan ting dat cAn bang, ta co:
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K phu thudc: ban chat phan ung, nhiét do, khéng phu
thudc vao nong do cac chat trong phan trng.

= V61 phan trng trong dung dich:

C,: nong do cia X trong dung dich lodng.
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Pinh luit tac dung khéi lugng

“Khi mét hé dong thé dat téi can bang thi tich
nong d§ cac chat san pham véi s6 my 13 hé so ty
lwong chia tich nong d§ cac chat tham gia véi so
mii 12 hé s6 ty lwong- ludng 1a hang s6 & nhiét dd
khong doi”.
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m Lién hé gitta K, va K:
Po6i v6i phan 1';ng tron_g pha khi, lién hé nay duoc
suy ra tr phuong trinh trang thai khi ly tuéng:
PV =nRT
P = (n/V)RT = CRT
(Vi n/V =C, nong dd mol/lit).
- Thay vao bié thuc tinh Kp, ta co::

Kp = Kc(RT) 47

Vi An = (c+d)-(a+b), chi 4p dung cho cac chat khi
trong phan tng.
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3. Tinh chat cua hang so can bang

- K, hoic K. dugc tinh dya trén &p suat riéng
phan cua khi hoac nong do6 mol cua cac chat trong

phan tng, tai thoi diém can bang.
- K ¢0 don vi, nhung thudng bo qua c

N0 don gian.

- K biéu dién ty 18 tc chat so vdi san -
» K>>1 : san pham chiém uu thé.
» K<<1 : tic chat chiém uu thé.

pham:
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m K cta phan ung nghich bang nghich dao K ctia phan
ung thuan:
- Vidu N2O4(9) == 2NO,(9)
Tai diéu kién can bang nao do:

- hing s6 can bang K ctia phan ing nghich 1a:
2NO,(g) === Ny04(9)
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m Hang so can bang boi:

- Vi du: P2,
NoO4(g) === 2NO,(g) K=

2N204(9) === 4NO,(9)

- Quy udce: Khi viét biéu thue tinh K thi viét cho cac hé
sO ty lugng tO61 gian nhat.
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4. CAN BANG DI THE

- Khi chat phan tng va san pham cung pha, ta c6 can
bang dong the.

- Néu mot hay nhiéu tac chat ¢ pha khac nhau, ta ¢6 can
bang di1 thé.

- Xét phan tng:

CaCO;(s) === CaO(s) + CO,(q)

Thuc nghiém cho thay luong CO2 khong phu thudc VAo
lugng CaO va CaCO,.
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- Nong d6 chat ran va long tinh khiét 13 hang so.

- V61 phan tng phan huy CaCOa:

_ [ca0]
“d " [CaCOx4]

x[CO2] = constant x[CO»]

Keg/const = K, nen K¢ = [CO,] hay u Kp = Peq, .
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Lién hé K va AG

m Khi An = 0 hoac phan tng trong dung dich:

m Taco:

AG’ = —RT InK,vaAG® = AH? —TAS?
— RT InK =—AH° +TAS?


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

AH® AS’
= InK =-— -+
RT R
m Vo1 K, vaK, ung véi T, va T, ta co:
0 0
= InK, -InK, __4H +AH
RT, RT,
K, AH°(1 1
= lg—2=-— -
K, 4576\ T, T,

m Co thé tinh K- néu biét K & mot nhiét dé6 cho
truoc.


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

"
5.NGUYEN LY CHUYEN DICH CAN BANG
LE CHATELIER

“Khi tac dung tir ngoal
vao hé cin bang bang
cach thay doi mot diéu
kién nao d6 anh hudng
dén vi tri can bang, hé
s& dich chuyén vé phia
giam hiéu qua tac dung
do.” 1850 - 1936
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5.1 Anh huong cua nong do
- Vi du:
H, (k) + 1, (K) S 2HI (k)
Khi can bang a b ¢ (mol/
V:=V|
- kT.ab = kN.C2
Gia st taing nong do H, 1én 2 1an — toc d6 phan g thuan la:
V’r =k .2ab > V= V' >V
- Chiéu thuan la chiéu chuyén dich cta phan tng lam giam H,
thém vao.

Khi ting nong do mot chat cia h¢ dang o trang thai can
bang, hé s€ dich chuyen theo chiéu 1am giam nong d¢ chat do,
can bang méi dwoc thiét 1ap.
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5.2 Anh huodng cia ap suat

- B6i voi hé phan tng c6 chat khi va An, # 0:
| Nogg + 3Hz00 S 2NHg
Khi can bang a b c (atm)
krab® = kyC?, 6 t = const.
Gia sir nén h¢ dé tang &p suat tong 1én 2 lan, tirc
la ap suat rieng phan cac khi tang 2 lan.
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Ta co:
V' = ky(2¢)? = 4k c? = 4V
V’; = ki(2a)(2b)? = 16k,ab® = 16V
Ma V=V
= V’; > V7, hay phan tng dich chuyén theo
chiéu thuan.

Khi ting 4p suat ciia hé dang & can bang, hé
s€ dich chuyén theo chieéu giam s6 mol khi, dat
can bang moi.
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5.3 Anh huong cua nhigt do

m Mot phan Gng khi dat can bang ta co:

AGY = -RTInK = -4.576TIgK = AH® - TAS®
(cal/mol)

AH ASP

— K =10 457671 (4576
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Phan @ng téa nhiét, AH <0.
m Néu T ting thi K giam, hay_cin bang dich chuyén

theo chiéu nghlch tu’c la chidu thu nhiét, nham lam
giam nhiét di.

Phan &ng thu nhiét, AH > 0.

m Neéu T tang thi K tang, hay can bang dich chuyén theo
chiéu thuan trc la chleu thu nhiét, nham Iam giam
nhiét di.

- Khi tang nhiét do ctua hé cin bang, hé s& dich chuyén
theo chiéu thu nhiét.

- Khi ha nhiét d6 ctia hé can bang, hé sé dich chuyén
theo chiéu toa nhiét.


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

5.4 Anh hudng ctia xuc tac

- XUc tac lam giam nang luwong hoat hda cua
phan ing - lam giam thoi gian dat can bang -
tang hi¢u suat.

- XUc tac khéng anh hudng dén thanh phan va ty
1¢ cac chat khi hé dat can bang.
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