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I/ Phan Ung mot chi€u, phan Ung
thu@n nghich va can bang héa hoc

II/ Hang sO can bang héa hoc

I1I/Su chuyén dich can bang héa hoc
IV/Cac yéu td anh hudng dén can
bang héa hoc

V/Y nghia cUa tdc d0 phan Ung va can
bang héa hoc trong san xuat héa hoc



I/ Phan Ung mot chi€u, phdn Ung thuan
nghich va can bang héa hoc:
1. Phan Ung mot chiu:

VD1 \Zﬁ@hﬂmlfﬂgﬁk@l + H,1
Tr%ﬁgﬁu@l ha To&l (l:<]hong phan Ung véi ZnCl,

tao/Z Khi Hidro c6 phan Ung dugc vOi dung

VDI i mg In dmy tidid tigd Kinl Oxicéom@aoh@ingic tac

Mmigc vGi KCl hay khong?
to, MnO
2KClO, 2KCI + 30,

Trong cung di€u kién d6 thi KCl khong phan Ung véi
O, tao KCIO.,.



I/ Phdn Ung moOt chi€u, phdn Ung thuan
nghich va can bang héa hoc:
1. Phan Ung mot chi€u:
-Phan Umng chi xay ra theo mOt chiéu tur
trdi sang phai goi la phan trng mét chiéu.
- Duing miii tén chi chi@u phan Ung.



I/ Phan Ung mot chi€u, phdn Ung thudan nghich
va can bang héa hoc :
2. Phan Ung thuan nghich :

2 & x¥igHap R € it o B diog

a/ Cl. vOi I;I 00 nhlet do.,thuron i
diéu kién thudng,C ﬂ(é )hidn u’ni‘vq i H,O tao thanh

b/ I-%&Q)‘{fgi-l@l?, gdwg]t%& AHGA Pciing phdn Ung
Nhémhmttah@ﬁpvﬁafph)an Ung thuan nghich,

bi€u dién phan Ung thuan ng %gh nhu thé
nad, }5‘8‘:‘7’5?‘1‘31‘{3% u&&%&o@m i thiZpfan Ung
thi Hongtane difadini &, phagieg voi O, tao

thanh SO,, dong thoi SO, ciing phan huy tao ra SO,
va O,



I/ Phdn Ung moOt chi€u, phdn Ung thudn nghich
va can bang héa hoc :
2. Phan Ung thuan nghich :
-Phan tUmg xéy ra theo hai chiéu trdi nguroc
nhau goi la phan Ung thudn nghlch
-Dung hai miii ten nguoc chiéu nhau dé biéu
dién phan Ung thudn nghich

* Péc diém cla phan tng thudn nghich : Hon
hop phan Ung ludn c6 mat dong thdi cd sdn pham
va chat tham gia phan Ung



3. Can bang héa hoc:

Xét phan
L'l'ng e Nhan xét :

+

- 2HI 0

IZ(khi) <

H2(khﬂ

B 46 I W GG

Vi"_:ly hay cho biét can
'''''''''' bang hoac hoc la gi?

cUa phan u‘ uan nghlch khl tOc
do cUa phan Ung thu@n bang t6c do
phan Ung nghich (V, = V).

Thoi gian



3. Can bang héc hoc :
Xet Phan Hypmy t Lony < 2Hly,
[ﬁ%leU phan tich :
H, + I, & 2HI

au; 0,5 Phan tich 8bliéu thuc 1

o:3giehiem ghy duoc tu'0 786
phan Ung trén nhu

Can bang:0,107 Eadd
A Can bang hac he :




3. Can bang héa hoc:

Xét phan Ung:

H2(kh1) 2(khi) — ZHI(khﬂ
2 Can bang hoa hoc la trang thai clia phan Ung
thudn nghich khi tdc do cua phan Ung thuan
bang tdc dO phan Ung nghich (V, = V)).

+ 1

2 Can bang héa hoc la can bang dong.

A Cac chat phan Ung khong chuy€n hoa hoan
toan thanh san pham nén trong hé can bang luon
luon c6 mat chat phan Ung va chat san pham.



I1. Hang sO can bang héa hoc:

1. Can bang trong hé dong thé
Cho biét khai niém hé dong thé?

La hé khéng cé bé mat phan chia trong hé.

Xét hé can bang:
N,O,(k) = 2NO, (k)  @25°C

Bang thuc nghiém , hé can bang nay & 25°C
nguoi ta thu dugc cac s0 liéu nhu sau:



NOng do & trang

Ti sO

NI QL) [EaLT thai can bang, nong Ad N
dau, mol/l Iiic can
mol/l >

bang

[NO., |

[N,O,], | [NG,], | [N,O,] | [NO,] N0,
0,6700 | 0,0000 | 0,6430 0,0547 | 4,65.10°3
0,4460 | 0,0500 | 0,4480 0,0457 | 4,66.1073
0,5000 | 0,0300 | 0,4910 0,0475 4,60.103
0,6000 | 0,0400 | 0,5940 0,0523 | 4,60.103
0,0000 | 0,2000 | 0,0898 0,0204 | 4,63.103




I1. Hang sO can bang hoa hoc:

1. Can bang trong hé dong thé
Ta nhan thay:

2
INOE  463.10 & 250C
[N,O,] .
- T 50 nOng d6 ldac can bang Jluén la moOt

hang s nén dugc goi la hang s6 can

bang va ki hiéu 1a K
N,0, (k) " 2NO, (k)
2
K =Nl = 4 63102 & 2500
IN,Q,]

INO,], [N,O,]: nOng do0 lic can bang (mol/l)



II. Han ng sO can bang hoa hoc:
1. Can bang trong hé dong thé.

TOng quat:
aA + bB— cC + dD
Cle.[D]d

K AT. B

K. =f(t%)




II. Hang sO can bang hoa hoc:
1. Can bang trong hé dong thé.

VD : Viét biéu thlc K cho 2 can bang sau:
N,O, (k) " 2NO, (k)
[NO, >
IN.O,]
CN,0,(K) —— NO, (k)
[NO,]
[N,O,]"?
O clng nhiét dd: K=(K’)?

K=

K.'=



I1. Hang sO can bang héa hoc:
2. Can bang trong hé di

thé [COJ?
VD1: C(r) + CO,(k) —2CO (k) K= (CO.1
NOng d0 cUa chat ran dudc xem la 2

VD2: CaCO{r)avuerhifu@ao) i CO,(k) K.=[CO,]

bang tien"

O 820°C: K, = 4,28.10° nén [CO,] = 4,28.10- mol/l
O 880°C: K_=1,06.102 nén [CO,] = 1,06.102 mol/l



III/ Su chuy€n dich can bang héa hoc:
1/ Thi nghi€m: Lap dung cu nhu hinh vé

+ Nap day khi NO, vao c3 K
hai Ong nghiém (a) va (b) & @ | —— | b
nhiét d0 thuong.

Nt kin & hai Ong, trong

d6 c6 can bang sau: U U

ONO, (k) 2 N,0, (k)
(mau ndu d0) (khong mau)

Mau cUa hon hop khi trong can bang 4 hai

Ong nghiém nhu nhau.



+ Péng khéa K lai,
ngam Ong (a) vao
nudc da.

Nudcdd L

(b)

: g %1%2 g(elltll hslgogim m% %hlem NOng

Ong (a) mau nhat hdn chu‘ng to Ong (a) nOng

d0 khi NO, gidm.

Hién tuong dé dudc goi 1a su chuyén dich

can bang.



2/ Pinh nghia:

Su chuyén dich can bang héa hoc 1a su' dich
chuyén tU trang thai can bang nay dén trang
thai can bang khac do tac dOng cla cac yéu
tO bén ngoai 1én can bang.

+ Céc y€u t0 lam chuyén dich can bang 1a
nbng do, ap suat, nhiét do.

Ching duoc goi 1a cac yéu t6 dnh hudng
dén can bang hoéa hoc.



IV/ Cac y€u td anh huéng dén can bang héa
hod/ Anh hudng cla ndng do:
Xét hé can bang sau trong mOt binh kin & nhiét
dO cao va khong doi:
C(r) + CO, (k) 2 2CO(K) (1)
26 : So sanh v, va v khi phan Ung O trang thai
can bang :
C(r) + CO, (k) 2 2CO(K)
Khi thém CO, vao thi hé can bang sé bién dbi
nhu thé nao?
B4t CO hé can bang bién dGi nhu thé nao?

Thém CO hé cén.bén%bié'n doi nhu thé naq? ,
+ Khi O trang thai can bang: v, = v, nOng dO cua

cac chat khong doi.



+ Thém CO, vao hon hgp phan Ung, nOng do
CO, tang lam v.. 1Gn hon v, phan Ung tao
nhiéu CO hon

~ NOng d6 CO, gidm, ndng do CO ting

— v, gidm, v, ting dén mOt lic nao d6 v, = v, thi
phdn Ung dat dén trang thai can bang mdi c6 nOng
dd CO, nho hon, n6ng d6 CO 16n hon so véi trang
thai can bang ban dau.

_, Can bang da chuy€n doi theo chiéu phan

Ung thuan.



+ Tuong tu khi 14y b6t CO ra khoi hon hop
can bang chuyén doi theo chiéu thuan.

+ Thém CO vao: can bang chuyén ddi theo
chiéu nghich.
_, Két luan:Khi ting hodc gidm nong dd cla mot
chat trong can bang thi can bang bao gid ciing
chuy€n dich theo chiéu lam gidm tac dung cUa
viéc tang hodc gidm ndng dO cUa chat do.

+ Chui y: Khi thém hodc bdt lugng chat ran
khong anh hudng dén can bang (can bang
khong chuyén dich).



2/ Anh huéng cla ap sudt:
Thi nghi€m: Xét hé can bang trong xi lanh
kin c6 pit tdng & nhiét d0 thudng khéng doi.
N,0,(k) 2 2NO, (k)
(mau ndu d0) (khong mau)

27 :Khi day pit tong vao thi 4p suat cla hé thay
doi Riay thig tmrg'?\lﬁhéméﬁn@apzsuatjaﬂm]méﬁdp
kithau s@imbOkgpkhimdta€Aohang chuyén dich
theo chi€u nao?

Cau hoi tuong tu khi pit tong ra?



+ Thi nghiém chlng t6: Khi ting ap suat sO
mol khi NO, gidm, s6 mol N,O, ting — cin
bang chuyén dich theo chiéu dich.
+ Nhan xét: Phan Ung nghich tU 2 mol NO, tao
1 mol N,O, — s6 mol khi gidm - ap suat gidm.
Vay khi tdng dp sudt chung cla hé can bang
chuyén dich theo chiéu nghich lam gidm dp suét
chung cua hé.
+ Khi gidm ap suat chung cUa hé bang cach kéo pit
tong ra cho thé tich clla hé ting, s mol NO, ting,
s6 mol N,0, gidm bét — can bang chuyén dich
theo chi€u thudn — lam ting ap suat.



—» Két ludn: Khi ting hodc gidm &p sudt
chung cUa hé can bang thi can bang bao gio
cling chuy€n dich theo chiéu lam gidm tac
dOng cla viéc tdng hodc gidm ap suat dé.

+ Chtl y: Néu phan Ung c6 sO mol khi & hai
v€ bang nhau hodc phan Ung khong c6 chat
khi thi 4p suat khong anh hudng dén can
bang.



3/ Anh hudng clia nhiét do:
* Nhiét phan Ung:
+ Cho voi sOng vao nudc, nudc sdi — phdn
Ung tOa nhiét.
+ Nung da voi thanh voi sOng phdi cung cap
nhiét — phan Ung thu nhiét.
_. D€ chi lugng nhiét kém theo mOi phdn Ung héa
hoc ngudi ta dung dai luong nhi€t phan Ung (AH)
+ Phdn Ung t@a nhiét: Cac chat phdn Ung mat bdt
nang lugng AH < 0, nang ludng t0a vao moi truong
]am nhiét d0 tang.

+ Phdn Ung thu dugc: Cac chat phdn Ung phai lay
thém ning luong d€ tao thanh sdn pham AH > 0



Vidy: CaO+H,0 - Ca(OH), AH = -65kJ
CaCO, 5 CaO+CO, AH=+178KkJ
* Anh huéng clia nhiét dé:
Xét can bang trong binh kin:
NO,(k) 2 2NO,(k) AH=58kJ
(mau ndu d0)  (khong mau)
Phan Ung thuan AH = +58 kJ > 0 phan Ung thu
nhiét.
Phan Ung nghich AH = -58 kJ < 0 phan Ung
tOa nhiét.

Ngam hon hop phdn Ung trong nudc da va nudc soi.



NUGc da NUdc soi

+ HOn hop & trang thai can bang, ngdm binh dung
hH8 h&puvhibinuedt 6, phong i d@liéarh dh Aop
d&tnnén cleah®ahgp iy En dichdihboctli@®u nghich
chuién df(&lpiméﬂm@angnhléét luan vé anh
HhNSRE Giahni6 trdfHd & catab atig hémh@sp khi
nhat di — can bang chuyén doi theo chiéu thudn

~, chiéu cla phdn Ung tda nhiét



~» Két luan: Khi ting nhiét d0, can bang
chuy€n dich theo chiéu phdn Ung thu nhiét
nghia la lam gidm tac dOng cUa viéc tang nhiét
d0 va khi gidm nhiét d0, can bang chuyén dich
theo chiéu phan Ung tda nhiét, chi€u lam gidm
tdc dOng cUa viéc giam nhiét do.
Ba y€u t0 anh hudng dén can bang héa hoc 1a nOng
dod, ap sudt, nhiét d0 duoc tong két thanh nguyén 1y
chuyén djch can bang.
29 : Néu diém giOng nhau cla chuyén dich can
bang khi chju tdc dOng clla nOng dod, ap sudt,
nhiét dd. TU d6 phat bi&u nguyen 1y chuy&n
dich can bang.



* Nguyén ly chuy@n dich can bang: (Nguyén ly
L.O Sa-tO-li-e)
MOt phan Ung thuan nghich dang O trang thai
can bang khi chiu tac dOng tUr bén ngoai, nhu
bi€n doi nOng dd, ap suat, nhiét do, thi can
bang s€ chuyén dich theo chi€u lam gidm tac
dOng bén ngoai do.
4/ Vai tro cla chat xic tac:

Chat xtc tac 1am tang tOc d0 phan Ung thuan va tOc

d0 phan Ung nghich v&i sO 1lan bang nhau nén

khong dnh huéng dén can bang hoa hoc.

Chat xtic tdc 1am cho phan Ung nhanh dat

dén trang thai can bang.



Vidu 2:
N, (k) + 3H, (k) 2 2NH, (k) AH=192kJ

fgéc_éféhi)haﬁ b'l’tilgn Ung: TOc dO phan Ung

Na@@hﬁﬁfb dhiét aHH]G’@néHO% Bhiét va

@hﬁnéh@t&ﬂﬁﬂgm@am@xayﬁahmgham,

1318.th€ ndo d€ can bang phdn Ung chuyén dich
Dbeddoph@m g tracdtigc hiéawNHi®? do cao,
ap Nedtdao difdung elpdexidnge. Tuy nhién &
nhIdr ddéracdamachn ba e ha@nphidh tieg
chi@y @gldich, thew i huhhéén G nhiét d0 thich
hgp (khong qua cao).




V/'Y nghia cUa tOc d0 phan Ung va can bang
hoa hoc trong san xuat hoa hoc

VD1: 2S0,(k) + O,(k)=—=2S0,(k) H=-198kJ<0

Pé ting tOc d6 phan Ung thi:
+ Tang nhiét do.

+ Duing chat xtc tac.

+ Tang nOng d0 oxi (dung du khong khi).



V/'Y nghia cUa tOc dO phadn Ung va can bang
hoa hoc trong san xuat hoa hoc

VD2: N,(k) + 3H,(k)=—=2NH,(k) H=92kJ<0

Pé tang tOc dO phan Ung thi :
+ Thuc hién phdn Ung & 4p suat cao.
+ Dung chat xtic tac.

+ Thuc hién phan Ung & nhiét d0 thich hop.



Cung co:

1/ Hang sO can bang K. cla mOt phan Ung
phu thuOc vao yéu td nao sau day?

a) SU c6 mat cUa chat xdc tac
b)Nhié&t d6

c) Ap suat

d)Nong do



Cung cO:

2/ Trong cac phan Ung sau,phdn Ung nao xay
ra 1 chieu?

a/ Cu(r) + 2H,SO, dac(l) = CuSO, (1) +SO, (k)
+ 2H,0 (1)

b/ SO, (k) + O, (k) = 2SO, (k)
¢ N,(k)+ 3H, (k) = 2NH, (k)
d/ 3Fe(r) + 4H,0(k) = Fe,0,(r) + 4H, (k)



Cung cO:
3/ Vi€t cac bi€u thirc hang sd can bang cho cac
phan Ung sau:

a) CaCO,(r) 2 CaO () + CO, (k)
b)Cu,0(r) + %4 0,k) & 2CuO(r)
SO, (k) + % 0,(k) & SO,K)
d)2s0,(k) + O,(k) & 2S0,Kk)

a)KC = [COZ] cK,. = [SO,]
SO, [0,
DK, = — SO,

- [0,]” UK =1s0.710]



Cung cO:

Cdc phdn Ung thu@n nghich chiing ta viét la:

250, (k) +0, (k) ] :u:‘]g» 2S0,(K)
N, (k) +3H, (k) J s 2NH, (k)

3Fe(r) + 4H,0(k) [ :u:‘]g» Fe,O,(r) +4H, (k)
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