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| - TOC BO PHAN IPNG
1.1.- KHAI NIEM TOC PO PU

Téc d6 phan tng duoc biéu dién bang bién thién néng dé cua 1 trong
cac chat tham gia phan (rng hodc chat tao thanh sau phan teng trong 1
don vj thoi gian & diéu kién xéc dinh.

Gia str ta c6 phan tng:A+B > C +D

O thoi diém t,, ndng d6 chat phan ¢ngAlaC, - C-C, C,-C. AC
O thoi diém t,, ndng d6 chét phan ng Ala C, Tt G-t At
Néu khao sat bién thién néng do theo chat san pham phan &ng thi:

C,-C, AC

V= AC
t,—t, At

Biéu thirc tébng quat vé téc dd trung binh ctia phan trng: V:i% 4.1)

Néu xét trong khodng thai gian vé ciing nhé thi van tbc tirc thdi cia
phan &ng la:

. AC dC
veElim s T w42

1.2.- PHAN NG PON GIAN VA PHAN NG PHU'C TAP

“Phan (rng don gian: La phan &ng chi dién ra qua mot giai doan
CH;—N=N-=CH; - CHy—CH, + N,
Hy+1, — 2HI
2NO+0, — 2NO,
“+Phan (rng phtrc tap: La phan &ng dién ra qua mét sb giai doan
2NO + 2H, — N, +2H,0
Cac giai doan phan ng:
NO + H, —> NOH,.
NOH, + NO — N, + H,0,.
H,0, + H, > 2H,0
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1.3 - CAC YEU TO ANH HUONG TOI TOC PO PU

1.3.1. Anh hwéng ctia ndng dé chat tham gia phan (rng

a .Dinh luat tac dung khdi lvong

- Phan trng déng thé.

Dinh luat tac dung khdi lvong: (nha bac hoc Na-uy C. Guldbert va PWaage dua
ra nam 1864), dwoc phat bieu nhw sau:

“& mét nhiét d6 xac dinh, téc do cla phan tng hod hoc ty 1é thuan véi

tich néng dé cua céc chéat tham gia phan tng vaéi luy thira thich hop”.

Gid str c6 phan (rng: mA+nB =pC +gD._

- Ca,Cg: 12 ndng d6 chat A va chat B. ' '
- X, ¥: la nhirng s0, néi chung x# m, y # n . Trong mét so6 trwdng hop chi s nay
trung va&i hé sé ti lwong m, n trong phwong trinh phan tng. Do vay, dé dé hiéu ta

c6 thé biéu dién:

- k: 1a hang s6 téc do phan (rng cé gia tri phu thudc vao ban chét clia chat
phan &ng va nhiét dé phan tng (khéng phu thude vao néng dé C). k duoc xac
dinh béng thwc nghiém.

Thi du: C6 phan tng 250, + O, - 250,
tbc d6 phan (ng thay d6i nhw thé nao khi giam thé tich cta hé
xudng 3 lan & nhiét dd khong dbi

L2
V, = kC302 COZ
Thé tich giam 3 1an

v=Kk[3Cq, T[3C,, 1 =27V,
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Néu phéan trng xay ra giira cdc chat khi. Theo phwong trinh trang thai
khi Ii twéng: ndng dod ctia chat khi i 1& véi ap suét rieng phan cla khi do
trong hén hop.

Ap suét riéng phan ctia mét khi la ap suét gay ra do chinh khi d6 trong
hén hop. Ap suét riéng phan cla khi i dwoc tinh theo cdng thirc:

p - p suét chung clia hé.

Z” (4.4) ni -sb moI cla khii.
i > n;la tong sb khi c6 trong hé.-

Luc d6 phwong trinh déng hoc ctia phan ng co thé viét:
v=KkP, .Pg| 45

2
V,0q —
Thi du: trong phan ¢ng: 2SO, + O, — > 2S0j3- c = kc'CSOZ 'COZ

Néu tinh theo ap suat: V, =K, -Pszo2 P

- Phan trng di thé.

Trong trwdng hop nay phan tng chi xay ra trén bé mat chat rdn nén
ngoai sy phu thudc vao nong do khi hodc chét hoa tan ra, van téc clia
phan rng con phu thuéc vao dién tich bé mat tiép xuc gitra 2 pha.
Thi du 1: dbi voi phan &ng:

Cgr + Oz (K) > CO, (k)
Van toc phén (rng sé ty 1& véi ndng do cta O, va dién tich tiép
xuc (S) gitra C, va O2 O thoi diém khao sat dién tich tiép xuc
(S) coi nhw khong ddi, do d6 van tdc clia phan &ng trén ti 1& voi
nong dd (ap suét) ctia O,

V= kC_COZHoéc V= kp .P02

Vay: Trong truong hop c6 chét rén tham gia phan tng thi “ndng dé” cta né
khéng c6 mét trong biéu thuc toan hoc cua dinh luét tac dung khéi luong.
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b .Bac phan &rng

Trong phwong trinh ddng hoc, x+y dwgc goi la bac phan (rng

Bac phan tmg la tong cac s6 mi clia cac thira s6 ndng dé trong phurong trinh
téc dé phan tng.

Déi v&i phan &ng don gidn (phan tng xay ra mét giai doan) thi x+y = m+n
Thi du:

CH;—N=N-CH; » CH;—CH; + N.. Phan (rng bac 1
H,+1, — 2HI Phan &ng bac 2

2NO + 0, — 2NO, Phan (rng bac 3

Con trong phan trng phtrc tap thi bac phdn &ng x+y # m +n.
Giai doan cham nhét quyét dinh dén téc d6 phan (rng
Thi du: ¢6 phan trng H,0, + 2HI - 2H,0 + 1,

Phan &rng trén xay ra 2 giai doan:

H,O, + HI - HIO + H,0 xay ra cham

HIO +HI—> I, +H,0 xayranhanh

Khi @6, tbc d6 clia phan ¢ng trén 1a v=k[H,O,].[HI] Phan trng bac 2

Thi du mét sé phan (ng khac

2NO +2H, — N, +2H,0 Phan trng bac 3
Céc giai doan phan &ng:

NO + H, —> NOH,.
NOH, + NO — N, + H,0,.
H,0, + H, > 2H,0

CO +Cl, - COCl, Phan (g bac 5/2

Bac phan (rng dwoc xac dinh bang thyc nghiém dua vé’o phwong
trinh ddng hoc ctia cac phan trng cé thé xac dinh mot sb théng sé,
trong do cé bac phan (rng (xem trang 75)
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c .Phuwong trinh ddong hoc cua phan ng (trang71)

1.3.2- Anh hwéng ctia nhiét dd dén toc dd phan (rng
Y, Y, /\ v \
a T b T

a - phd bién dbi v&i phan &ng héa hoc

b — thwdng gap & nhitng pw cé lién quan dén cac hop chét sinh hoc nhw céc protein
enzym.
V6&i cac protein & trang thai tw nhién téc do tang theo nhiét do. Khi nhiét do

dat dén nhiét d& nao d6 chung bi bién tinh, mat hiéu qua xuc tac do d6 tbc
do pu giam

c — It g&p. N6 xay ra trong pw thuan nghich ma téc dd pw nghich phu thuéc manh
vao nhiét do.

d — dac trwng cho pw day truyén. Tai mét nhiét dd nhat dinh téc d6 tdng manh va
gay ra sy né.

a. Quy tac Van’t Hoff.

Thwe nghiém cho thdy khi nhiét do tdng 1én thi van téc cla
phan &ng tang rat nhanh va c ting lén 10°C thi van tbc cua
phan tng tang 1én 2 dén 4 lan.

Sé chi vén tbc cta phan (g tdng Ién bao nhiéu lan khi nhiét
do tang Ién 10° goi la hé s nhiét do va ki hiéu 7.

A VT+10 —
Ta c6:- ~=

Néu & nhiét do T, van tbc cha phan (rng la V; thi & nhiét
ddé T, van toc cua phan rng sé la:

T2 _Tl

V,=y 0 v, 46

(4.6) la biéu thirc toan hoc cla quy téc kinh nghiém clia Van't
Hoff. N6 chi la gan dung trong khoang nhiét dé khéng cao.
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Thi du:

a)Tinh xem van tbc ctia phan trng téng |én bao nhiéu Ian khi tang nhiét do tir
0°C dén 300°C? Cho hé s6 nhiét d6 bang 2-

b)Néu & 0°C phan (rng s& két thuc trong 1024 ngay thi & 300°C phan (rng két
thuc trong bao nhiéu lau?

Giai
V 300-0 V,éy khi nhiét dé ,téng ttr 0°C
a- 300 _ 2 10 _ 230 dén 300°C van toc phan rng
- - tang 230 Ian
VO

b) Vi van tbc phan (rng ti 1& nghich véi thdi gian nén & 300°C phan (ng sé
két thuc trong:
1024

230

1024 1
ngay_, hay- ——x24x60x60=— S.
9ay.. MY 10

b. Nang Iwong hoat déng hoa — Phwong trinh Arrhenius

Nanqg lwong hoat déong hoa

Khai niém vé ndng liong hoat déng hoa
dwoc mé ta & hinh vé bén.

Céc chét tham gia phén trng cé mirc
ndng lwong trung binh E4. Céac phéan tir cé
mirc ndng luong bang hodc Ién hon mic E,,
sé twong téc hoé hoc véi nhau dé tao ra chét
san phdm c6 mirc néng lwong trung binh Ec.

Hiéu s6 E4- E. =AH la hiéu tng nhiét cia ; PR —
phan trng. ] (P! (ng to nhiét theo chidu thuan: AH<0)

Hiéu so6 EM — Ed = Eh la néng /u!cyng hoat (p/tr thuan dé xay ra hon vi E, <E’,)
déng hoa cua phan trng thuén.

Hiéu sé E,, — E, = E,,’ la ndng lwong hoat
déng hoa cua phan trng nghich.

Mtrc néng lwong E,, duwoc goi la hang
rao néng lwgng cta phan teng.

Néng luong E,, chinh la mirc ndng lwong cén thiét cung cép dé cho tét ca
cac phan ti tronh hé tré nén hoat déng.

Chét cubi
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Phwong trinh Arrhenius.

Nam 1889 Arrhenius da dua ra thuyét va cham hoat dong trén, déng thoi dan ra
mdt phuong trinh thyc nghiém vé sy phu thudc cta hang so toc d¢ phan ung vao
nhiét d¢ c6 dang sau:

trong do : k la hdng sé téc do phén ing, k, la
héng s6 déc trirng cho méi phan (ng (hdu nhw
k _ k "RT (4.7) khong phu thuéc véo nhiét d), R la héng sé
— 0 e khi li twéng, T la nhiét do (K), E,, la ndng luvong
hoat déng hoa.

Tu phwong trinh Arrhenius (4.7) ta thdy: khi nhiét d6 tang thi hang sb téc d6 phan
&ng tdng dan dén téc d6 phan (rng tang lén.

O 2nhiétdd T, va T, , hang sb téc d6 k, va k, cé méi lien hé qua biéu thirc:_
mke__En 1 1
k, R'T, T

Dwa vao biéu thirc (4.8) ta co thé xac dinh E,, ( cac hang s6 toc do phan (ng
thwong xac dinh dwgc bang thyc nghiém)

) (4.8) (R=8,314J hoacR=1,987cal) -

Thi duy: trang 79

1.3.3. Anh hwéng cua chat xtic tac
a- Khai niém - phan loai xuc tac.

< _Khai niém
“Chét xuc tac la nhitng chét cé khd ndng lam thay déi téc do phan tng hoé

hoc va sau khi phén (g két thiic, n6 vén git nguyén vé khoi luong ciing
nhw vé ban chat hoa hoc”.

+» Phan loai xuc tac.

- Cén ctr vao téc dé phan trng, nqurdi ta phan chét xuc tdc thanh 2 loai

Chét xuc tdc dwong: 1a chat xdc tac 1am tang tbc dd phan tng.
Thi du: KCIO4 bj phan huy cham khi dun néng chay:
2KCIO, = 2KCI + 30,
néu cho thém bdt MnO,(xUc tac) vao thi phan ng xay ra rat nhanh.

Chat xtic tdc am: |a chét xdc tac lam gidm téc d6 phan (ng (Hay con goi la

chét trc ché hoac chat kim ham phan (ng).
Thi du: dwong va rwou la nhivng chat xuc tac am cia phan rng:
2Na,S0, + O, = 2Na,SO,
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- Cdn ctr vao trang thdi tip hop gitra chit xdc tdc va chat phan &rng, ngquwdi ta
chia thanh cdc loai

Chat xtic tdc dong thé : I chét xUc tac & cung 1 thé v&i chat phan Gng.
Thi du phan trng gitra SO, va O,, chat xuc tac la khi NO.

Chat xuc tdc di thé: |a chat xuc tac va cac chat tham gia phan &ng & cac pha
khac nhau.

Thi du phén &ng tdng hop NH, ttr N, va H, dung bot sét lam xic tac.

(Céc chét xiic tac dj thé thuong 1a céc éxyt kim logi chuyén tiép (hodc cac 6xyt kim loai thuéc phan

nhém phu ho d). Chung git vai tro van chuyén dién tr khi lam xtc tac — con goi la xtc tac 6xy hoda khir).

Xuc tdc enzym ( xuc tdc men):
Thi du: CeH,0, =5  2C,H,OH + 2CO,.

Enzym la chét xuc tac sinh hoc, c6 ban chét protein

Phéan irng tw xtc téc. 1a nhitng phan (rng ma chét xuc tac dwoc tao ra ngay trong
qua trinh phan tng .

Thi du: 2KMn0, + 5 H,C,0, + 3 H,S0, = 2MnS0, + K,S0, +10C0,+8H,0 (1)
(Tim) (Khdéng mau)

Luc dau: Phan tng xay ra cham ( Thudc tim mat mau cham). Sau d6 phan (ng
xay ra rat nhanh ( Téc d6 mat mau tim dién ra nhanh, qua giai doan tao Mn0,, c6
mau hat dé).

S& di nhw vay la do: Luc dau trong hé phan tng chuwa ¢ MnS0,,. Sau khi
phan &ng dién ra, tao MnS0,, va chinh MnS0, da quay lai lam xdc tac cho phan
ng. Cé thé dién giai bang phwong trinh sau:

2KMn0,+ 3MnS0, + 2H,0 = 5Mn0, + K,S0, + 2H,S0, (2)
(Tim) (Mau hat dé)
Sau dé: Mn0,+ H,C,0, + H,S0, = MnS0, + 2C0,+ 2H,0 (3)
(mau vang,hat dé) ( khdng mau)
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b- Co’ ché cta xtic tac Nang luomg

Ngay nay c6 nhiéu thuyét vé co ché
tac dung cla xuc tac. Cac thuyét nay
tuy khac nhau nhung déu théng nhéat &
mot diém 1a: trong qud trinh phan
trng, cdc chat tham gia twong tdc
véi chét xic tac dé chuyén thanh
trang thdi trung gian khéng bén Ti&n trinh phan tmg

. o Hinh vé: So db tién trinh cda phan tng déng
Hinh vé cho thay so do tien trinh ca  thé khi khong cé mét (duong lién) va co mat
phan (rng khi khéng c6 mat, cé mat chat xuc téc (duong durt nét).
chét xuc tac.

Khi c6 mét chat xtic tac Iam cho phan (ng dién ra qua mét s6 phan (ng
trung gian c6 nang I’u’o’ng hoéa thap hon so véi phan trng khéng cé xuc tac
va do dé lam tang toc d6 phan trng.
Thi du: phan &ng phan hay H,0,.

Néu khéng c6 xuc tac thi E,, = 35,96Kcal/mol

Néu co xuc tac Pt thi E’,= 24,02Kcal/mol

- Co’ ché cua phan trng cé chét xuc tac dong thé :

Thuong dwoc giai thich bang thuyét ho’p chét trung gian. Theo thuyet nay,
néu phan trng gitra chat A va B xay ra rat cham nhwng khi cé mat chat xtc
tac X phan &ng xay ra rat nhanh thi co' ché cta xuc tac nhw sau:

Phan &ng tbng quat: A+B —* AB

Luc dAu: A+X AX
Sau dé: AX + B (AXB)* — > AB +X
Thi du: 250, +0y0) — > 2505
Ta c6 thé viét co ché
Luc dau: 0,(K) + 2NO(K) — 2NO0,
Sau do: NO,+ S0, = S0, + NO

Vi tao thanh cac hop chét trung gian hodc phirc chét trung gian nén phan
trng xay ra theo cac giai doan c¢6 E, nhd hon E,, trong trwéng hop khoéng co
chét xuc tac nén van tbc phan rng khi c6 chét xuc tac ludn ludn Ién hon
van téc phan &ng khi khéng cé chét xuc tac.

10
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- Co’ché cua phan trng cé chét xuc tac di thé :

Co ché clia phén (rng c6 chat xuc tac di thé Ia co ché hap phu céac chat
phan (rng Ién trén bé mat ctia chat xdc tac nham muc dich:
-T&ng ndng dd cac chat tham gia trén b& mat chat xuc tac
- Giam nang lwong lién két gitra cac ngtlr trong phan tl]’,chét tham gia
- Tao hop chat trung gian kém bén ngay trén bé mat chat xuc tac
Sau d6 hop chét trung gian bi phan huy tao ra san phadm phan trng va hoan
lai chat xuc tac.
Thi du: Phan &ng tbng hop NH, t N, va H,, v&i xdc tac 1a bot

séat. e
N, + 3H,——> 2NH,

Khi c6 bot sat, cac phan t&r N, va H, khuéch tan dén bé mét cta sét, tao
thanh cac phan (rng trung gian nhw sau:
,HN - NH,

N = N N = NH 2NH.
AN N S N D N
Fe e > Fe v € 3 Fe

;HZ) F F

Il - CAN BANG HOA HOC

O chuong trude, tir nguyén Ii Il NDH da tim dwoc tiéu chuan dé xét
s dién bién va gioi hgn cla cac qua trinh (AS doi v&i hé co lap; AG
doi v&i hé kin trong diéu kién dang ap)

Trong chuong nay ta sé ap dung cac tiéu chuan trén dé tim gi¢i han
tw dién bién cla cac phan rng hoéa hoc, tir d6 tinh dwoc ndng dd cla
cac chét & luc can bang, tim ra cac dinh luat vé &nh huéng cla cac
yéu t6 lén sy dich chuyén can bang

Khi ndm dwoc nhivng quy luat, ta cé thé tim dwoc nhivng diéu kién dé
diéu khién cac phan (rng héa hoc sao cho dat dwoc hiéu qua cao nhét.

11
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1- KHAI NIEM VE CAN BANG HOA HOC

1.1- KHAI NIEM

Theo déng hoc thi hau hét cac phan (rng hoa hoc déu la phan trng thuan
nghich. (Trong thuc té ta coi phan trng nay hodc phan tng kia I hoan
toan vi luc d6 téc d6 phan trng thuan chiém wu thé, tbc dd phan tng
nghich la rat bé so v&i phan (rng thuan).

“Trang thai cg’:a mot phén rng hoa hoc thuén nghich ma tai d6 tg"ic doé phan
trng thudn bang téc dé phan (rng nghich goi la trang thai can bang hoa
hoc”.
1.2- HANG SO CAN BANG

Cho mét phan trng thuan nghich téng quat:
kt
mA+nB ~<=— pC+qD
kn
Theo dinh luat tac dung khoi lwong co:
Trong dé:

m n
v, =k,ChC" ' | |
Vi, V, Toc @6 phan rng theo chiéu thu@n va chiéu nghich
— PCAd c,Cs Ce Cplanéng dé cha cac chitA, B, C, D
Vv ; o
n Nn~C™~D k,k,lahing sé téc dé cua phan irng thuan va phan wng nghich.

Tai trang thai can bang thi v, = v,.. Khi d6 nguoi ta thay ki hiéu nong do C,,
Cs, Ce, Cpbang [A], [B], [C], [D].

Ticla: k. [A]M [B]" =k, [C]P [D]a.
k, _[c]'[D]!
k, - [A]m [B]n (4.9)

Tai 1 nhiét dd xac dinh (T = const) thi ty sb

k . ) .
kft =K¢ (K. duoc goi la hdng s6 can bang ctia phén ing )
Y CcPID
Khi dé: K= [[A%m[[B]]c:‘ (4.10)

+ Néu cac chat phan (g la cac chat khi thi hang s6 can bang duoc tinh
theo ap suat riéng phan cla cac khi trong hé:

Ppa
K = FfcPol (an)
" PJPg
Gitra K, va K, c6 méi lién hé
(Kp = K¢ (RT)M

(4 12) An 12 bién thién s6 mol khi theo phwong trinh phan (rng

12
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+ Néu phan (rng xay ra dbi voi hé di thé: ran — long, rén — hoi thi nong do cac
chat ran khéng c6 mat trong biéu thirc tinh hang so can bang K¢ (hoac Kp)
Thi du: CO,p + Cal ; == CaCO0y,

Khi do: K hay K, =

-1
¢ [co,] Pco,
Con dbi v&i hé di thé 16ng — hoi (khi) thi ndng dd cac chat 16ng khéng cé mat
trong bieu thtre tinh K¢ (hay Kp)

Thidu:  NH34+H,O0( == NH0OH

hay K, :i

Khi d6: K -
‘ [NH, ] PH,

1.3- DAC DIEM CUA TRANG THAI CAN BANG

+ Can bang hoa hoc la mét trang thai can bang dong

Khi hé dat trang thai can bang hoa hoc, thi nhin bé ngoai ltc d6 twéng
chirng moi phan trng trong hé da ngirng lai (AG=0), nhwng thwc té van luén
ludn di&n ra cac phan &ng thuan va nghich véi cac téc dd bang nhau.

+ Néng do cla cac chat & trang thai can bang khong thay ddi theo thoi gian.

1.4- CAN BANG HOA HOC DUO'l GOC DO NHIET DONG HOC

Theo nhiét ddng hoc mét phan tng dat can béng khi AG =0.
Qua nghién clu nguoi ta dua ra biéu thirc lién hé gitra AGO voi hang s6
can bang nhw sau:

AGO= -RTINK; hodc AG® = -RTInK,, | (4.13)

Hé&ng sb can bang K, K, & 2 nhiét dd T, va T, c6 méi lién hé qua biéu thirc:

K—l=‘?(T—2‘f) (4.14)

13
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2- SU CHUYEN DICH CAN BANG

Hé dang & trang thai can bang (cbl), néu ta lam thay dbi cac yéu t6 nhu
:nong do, nhiét d(:) , ap xuat ... thi trang théi can bang bj pha v&. Bén 1 luc
nao do, hé lai thiet 1ap 1 trang thai can bang mai (cbll)

Viéc chuyén hé tir trang thai can bang (1) dén trang thai can bang (1l) goi I
sw chuyén dich can bang.

Sw chuyén djch dé tuan theo nguyén ly Le Chatelier :

“Hé dang & trang thai can bang, néu thay déi 1 trong cac yéu té nhuw nbng
do, nhiét do , &p suét ... thi can bang cla hé sé chuyén dich theo chiéu
chéng lai téc déng do.”

Thi du 1: c6 can bang N,O,4) = 2NOy AH>0

(Khéng mau) (mau nau) '

Néu ta tang nhiét do (dun) cho hé thi can bang sé& chuyén dich
theo chieu thu nhiét (chieéu thuén) lam cho mau néu tang Ién

Néu giam nhiét 6 (nhung vao nwéc lanh) thi can bang sé chuyén dich
theo chiéu toa nhiét (chiéu nghich) lam cho mau ctia hé khi nhat di.

Thi dy 2: Ny + 3Hopy = 2 NHgy , AH<O0
Khi tdng &p suét hodc gidm nhiét d6 (hoac vira ting &p suét vira gidm
nhiét d0) thi can bang sé chuyén dich theo chiéu thuan
Khi gidm &p suét, tang nhiét do (hodc vira gidm ap suét vira tang nhiét do)
can bang sé chuyén dich theo chiéu nghich
dd mau
ddé mau
Khi thém chét phan g ( FeCl, hodc KCNS) vao hé thi can bang sé
chuyén dich theo chiéu thuan lam cho mau dé mau tang Ién.

Khi thém KCI vao hé lam cho can bang chuyén dich theo chiéu
nghich lam cho mau dé ctia hé giam di.
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Hda dai cuong

1. MOT SO KHAI NiEM

Pha (®):1a phan déng thé cia hé co thanh phan, tinh chét gibng nhau & moi diém
cla phan déng thé dé va c6 bé mat phan chia véi cac phan khac cla hé.

Vi du: Nwéc da, nuwéc 16ng va hoi nwéc trong hé gém 3 pha

Dung dich NaCl trong nuéc va hoi nwéc trén mat dung dich gdm 2 pha (16ng — hoi).
CAu tir: 14 cac thanh phan tao thanh hé, cé thé dwoc tach ra khéi hé va tén tai dwoc
& ngoai hé.

Vi du: dung dich KNO, trong nwérc gébm 2 cAu tir: KNO, va nwéc

Sé cau tir doc 1ap (K): la sb nhd nhét cac cAu tir da dé xac dinh thanh phan cua tat ca

cac pha trong hé.

Vi du: Mét hé gdbm 3 cAu tlr ndm can bang v&i nhau: 2HI(k) == H,(k) + I,(k)
Vi céc cAu tlr nay phan (rng v&i nhau nén ndng dé cla chiing cé méi lién hé
thdng qua hang sb can bang: k- [HaL[]
© [HIF
Vi vay, khi biét dwgrc ndng dd clia 2 cau tl thi ta cd thé sé suy ra ndng dd cla
cAu tt thiy ba.

Vi du: M6t hé gébm 3 cu tl ndm can bang véi nhau: 2HI(k) === H, (k) + I,(k)
Vi cac cau tlr nay phan (g voi nhau nén ndng d clia ching cé moi lién hé
théng qua hang so6 can bang:
Vi vay, khi biét dwoc ndng d cla 2 cau ti thi ta c6 thé s& suy ra nong do clia
cau tlr thr ba.
Nhw vay, hé nay c6 sb ciu tir R = 3. Nhung sé cAu tir doc 1ap K = 2. Nghia la:

K=R-q=3-1=2. trong d6 q — s phuong trinh lién hé giita nbng dé céc cau

ter trong hé
Néu hé can bang trén duoc thiét 1ap xuat phat tie HI tinh khiét (luc dau khéng cé
H, va l,) hodc tir H, va I, theo ty & 1:1 thi s cau tlr doc lap:

K=3-2=1
Néu hé nao khéng cé phwong trinh lién hé ndng dd cac cau tir thi q=0,
nghiala R = K:

Vi du: dung dich KNO; trong nwéc c6 R = K =2
Béc tw do (C): 1a sb t6i thiéu cac tham sb cudng dd (T, P) xac dinh trang thai can bang
clia hé.

Vidu: cho can béng: Nwéc ldng == Nuwéc hoi

c6 bac tw do bang 1. vi & nhiét do xac dinh thi ap suét hoi nwéc ndm can béng
véi nwéce 18dng 1a xac dinh, nghta |a chi can biét mot trong 2 tham s T, P la xac dinh
dwoc trang thai can bang cla hé.
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Hda dai cuong

2. QUY TAC PHA GIBBS (1878)

Bac tw do ctia mét hé can bang dj thé bang sé cau tir déc lap cua hé trir di
s6 pha va cong thém 2. Nghta la:

C=K+2-0
Nwoclong === Nuwochoi =) C=1+2-2=1 | Nghia la:

O trang thai nay, ta chi tly y thay d6i mot trong hai thong s6 cuong do
(T, P), théng sb con lai sé& bién ddi theo.
Nuwaéc chi tdn tai mot pha duy nhét (16ng hodc ran hodc khi)

> |C=1+2-1=2 | Nghiala:

Trong khodng T, P nhét dinh ta c6 thé thay déi tuy y T va P ma nuwéc
van ton tai mot pha duy nhét.

N Z

Nwéce hoi
O trang thai diém ba (3pha) ctia nudc, nhiét do cling nhw ap suét déu
hoan toan dwgc xac dinh, nghia la khéng thée thay doi théng s6 nao.
Khido:  p=46mmHg; T =0,0099°C

3. CAN BANG PHA TRONG HE MOT CAU TU
Trong hé moét cAu tlr, s6 pha nhiéu nhat bang 3
Khi hé c6 2 pha nam can bang v&i nhau, nghia la:

Rén (R) == Léng (L)
Léng (L)== Hoi (H)
Ran (R) == Hoi (H)

Theo quy téc pha Gibbs ta cé: C=1+2-2=1

C =1, nghia la trang thai can bang gitra 2 pha dwoc dac trung bdi hodc
nhiét do hodc ap suét. Cu thé:

- O ap suét nhéat dinh, chat nguyén chéat nong chay, séi hodc chuyén dang
tinh thé & mot nhiét do nhat dinh, dwoc goi la nhiét do chuyén pha

16
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Il — PHAN NG QUANG HOA

1- PHAN ’NG QUANG HOA — PINH LUAT QUANG HOA- HIEU SUAT LUONG T
1.1 PHAN NG QUANG HOA
Phan (rng hoé hoc ma néng lwong can thiét dé gay ra phan trng phai cung
cap dwdi dang birc xa goi la phén trng quang hoa

hv
1.2 DINH LUAT QUANG HOA

Khi nghién ctru phan (rng quang hoa, Einstein (Anhxtanh-1912) da néu ra
dinh luat dwong lwvgng quang hoa.

“Pé phén (ing xay ra thi méi mét phén tir cla céc chét tham gia phan (g
phai hdp thu 1 luong td birc xa”

Nang lvgng cta 1 lwgng tl birc xa clia 1 photon:

Do vay, ndng lwgng hap thu bdi 1 mol chéat phan &ng bang:

N: I1a s6 Avégadré (N = 6,02 .10%).
E =N. € =N.hv (4.15) 1 h:1a hing s6 pléng = 6,625.10% j.s
v : la tdn sé chuyén déng cia photon.

M&t khac: v =% V6i C = 3.10°m/s: Téc db énh sang
Thay véao biéu thtrc (4.15) ta co: |E = N.h%

(4.16)

Khi thay cac gia tri cu thé vao biéu thirc (4.16) ratra :

2,859
A
Tw biéu thirc (4.17) ta thay: khi A nhé thi E lon.

Nghfa Ia, nang lugng hdp thu béi 1 mol chét phan (ng sé I6n nhat voi anh sang tim, nhé nhét voi
anh sang do (trong vung anh sang nhin thay duorc).

1.3 HIEU SUAT LUONG TU (o)

D& kiém tra dinh luat dwong lwong quang héa ngudi ta dwa ra khai niém
hiéu suét lvong t& (¢) S6 phan tir chat phan tmg
0= (4.18)
S6 photon da bi hap thu
Nhw vay ¢ c6 thé nhan cac gia tri: ¢ >1; ¢ =1 ; ¢ <1.
6i ¢ = 1 thuc té thuong khong xay ra.
Boi v&i phan (rng blrc xa tr:lgén nghich thi ¢ < 1 nhw phan trng phan hay NHj:

E [cal/mol.cm] (Néu A tinh bing cm)  (4.17)

2NH;, === N, +3H, ¢ 20,15 (= 0,20).

DPéi voi nhirng phan trng c6 ¢ >1, trvdng hop nay thuong xay ra phan &ng
day truyén. hy

Chéng han phan rng: —
g han p ng: H, + Cl,

2HCI, ¢6 o= 10* dén 10°
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L&p hoo phan UNUA-HOG Vién Nong Nghiép Viét Nam
h++ps.//sPresgaog!&oom/si+6/lophoophanI<57vnua/

2- CAC LOAI PHAN NG QUANG HOA
2.1 PHAN NG QUANG HOA XUcC TAC

Day Ia loai phan (ng c6 kha nang tw dién(AG <0). Nang lwgng birc xa ma cac chét

phan trng hap thu dwegc chi cé tac dung nhw 1 chat xudc tac, khoi mao cho phan trng.
hv

Thidy:  H,+ Cl, ——2HClI

Lacddu Cl, —Y cI+cCl
Saudé Cl*+H, —— HCl + H°

H* + Cl, —— HCI+Cl* ...

2.2 PHAN NG QUANG HOA CUONG BUC

D6 1a loai phan trng ma tw né khong thé xay ra dwoc ( AG > 0). Phan nang lwong bl
xa ma cac chat phan ¢ng hap thu chi dwgc diing 1 phan dé tién hanh phan tng, phan
con lai dwgec tich luy & san pham.

Phan I6n néng lwong ma cay xanh hép thu duoc sé chuyé&n thanh dwéng va tinh bot
dwoc tich luy & sadn pham : Than, cu, qua...

Vi vay thoi gian chiéu sang cang nhiéu thi san phdm cang téng
Thi du: nang suét IGa chiém xuan nhitng ndm néng nhiéu cao hon nhirng nam nang it

2.3 PHAN UNG CAM QUANG

Chét tang nhay: Chéat c6 vai trd gitip cho cac chét tham gia pu hép thu dwoc birc xa
Phan trng quang hoé cé sw tham gia ctia chat ting nhay goi la phan (rng cdm quang
Thi dy: Phan trng quang hop & cay xanh la phén rng cdm quang

Chét Clorophil (cé trong chét diép luc) 1a chét tang nhay

Co ché clia phan (rng quang hop 6C0,+6H,0 ——, C,H,,0,+ 60, T

X +h o+ X(Clorophil)
+nhy ——

* Chét hoat dong
X* + H,0———— HX* + *0H

o Gbc tw do

*OH + *OH — H,0,
2H,0, —— 2H,0+0, 1
24 HX* +6 C0, ——— CgH;,04 + 6H,0 + 24X

Chinh nh& c6 phan trng cam quang dé ma luwgng 6xy trong khdng khi khdng bi thay
ddi, n6 dam bao cho sw sbng clia nguwdi va dong vat.

Nén viéc gitr gin mdi trwdng xanh, sach, dep 1a 1 viéc lam rat cin thiét, dac biét la
viéc ddm bao mau xanh cho dat: Trong cay lwong thwe, thyc pham va gay rirng
phai nén tién hanh thwdng xuyén, toan dién.
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