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Lot noz' dau o

Cuon bazi tdp cd- so by thuyet héa hoc do Bo Cabi
mén:héa . ciia Trudng dai. hoc .xdy..dung.: bién soan.
nhdm muc::; -dich. gmp hoc smh frau, dOl cdc:, kzen@_ )
thitc vé Iy thuyet hoa hoc vd ren luyen ky nang :

lam bai tdp.

L Cuon sach “do cdc thay gzao Le SY Phéng v d
. ‘;ngu)’en Hitu Thi bién sogn, Gido su, Tién sy’

Nguyen Minh. Tuyen duyét va. higu dinh.

. Thay gzdo Lé Sy Phoéng bién soan phan 1 gom;‘f’;"'f'j_; s

"~ cde chuong : Md diu ; Cdu tgo nguyén’ tl. H¢
thong tuan hodn cdc nguyen 16 hoa hoc ; Lzen Két
héa hoc va cau tao phdn tl ; Trang thdi. tap hapj'

cua cdc chd't

| Thay gido Nguyén HtZu Thi bién soan phan II,-'_,'jj;‘v._‘,
gom cdc chuong : Cd sé nhiét dong héa hoc ;. Can ol

bang: héa hoc va chn bdng pha hé mét cdu al-;
Dung .dich phan ol ; Dung dich dten li ; Cdc quci '
‘irinh ‘dién héa ; Hién tuong beé mat va hd'p phu ,
Ding héa hoc. '

, " Tai- lteu bzen soan theo chudng trmh mon Cd-:
80 ly thuyet héa hoc cua Bo gzao duc vd dao- tao



R Cudn sdch nady duaé bién 'sban lin dau tién
“nén chdc chdn con nhzeu thzeu sét Chiing. 16i mong
nhdn dugc sy gop ¥ cia cdc ban dong nghzep vd
_anh chi em smh v1en.

Chung 16i- cam-'on Yhtdng dai hoc xay dung da .
tl_cj‘o‘ dzeu ‘kién'"cho chung tél‘dl[‘dc in cuén. sdch ndy
dé “phuc .vu’ cho sinh vién'cia “nha’ truong:
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' ﬂPhZ“m I. CKUTAO CHA'T

vChu'o'ng moé diu. CAC KHAI NIEM

VA DINH LUAT_ CO BAN

1. DU’ONG LUONG

v ng/ng,_lucmg cla mét nguyen t6 hoac ciia m6t chat la:‘_-
Iugng - nguyén. t6 ‘hodc - lugng ‘chat . két. ‘hgp hoic ~thay th& véi

1,008 phén- khoi lugng clia_hydro*(1/2 mol -hydro).. hogc tam'
phén kh61 hwng cla. oxy (1/4 mol . oxy) hoﬁc Vol mﬁt duong'_

luong cia chﬁt khac B S il WL i
.Puong luqngv ky hiéu la B : LA
Py = 1,008 - Do =8

Ducng lugng gam 1a khi luong tinh. theo gam cla mét B '
chdt co tri so' dung bing duOng luong cua no, ky hléu la N. -

2. DINH LUAT DU’UNG LU'ONG

g Nhu vﬁy m6t duOng 1ucmg cia chﬁt nay chi téc dung dung T
véi mot duong’ luong cua chﬁt khac N01 céch khdc cdc chét

: tdc dung véi. nhau theo cung m6t 6 duong luOng nhu nhau (dmh' ‘_ -

luat duong hwng) SRR AN I ERE G

~.Néu ta cdphén ing

e fah0 Tk B



A + B =-.AB' ol
e mA, mB - khéi- luong thc dung cla chit A, B
D e DB duang lucng cua chung B

~':':»mA mB DA _mA SRR .(0 1)

«»3'

v Nhu vﬁy clc. chﬁt tac dung vcn nhau theo nhung kh61 Iua_
ng ty lé voi duong luong cua chung D6 la noi dung cia dinh
luat dudng luqng Dalton ’

3 CAC CONG THUC TINH DU’ONG LU’ONG

:::::

o Mat khac cic nguyén ‘t6° ké’t hap Vol nhau, c4c’ chét tdc
dung véitnhau - theo ‘ding ‘héattri; nén: giiia héa'tri cua’ nguyén
t6 va:duong : luong 6 quan ‘hé hitw’ co- ‘duge: b1éu thl bang ‘cac!
bléu thuc P R gt

, B ()

=l?>\

- D =

A ‘khéi luong nguyén tu '

Hifis, Telny oM g

hoa tn gl e gede SIHINE

Duong luong cua hc!p chﬁt:' '

y 4 Dhc =% ;: He : ; (0_3)

M kh61 luong phan tu hay phan tu gam, : AN
A'i_;lf«); ST
oono s6 don vi hoa tri ma mot phan tir - tham * gia* phé.n
ung. ‘

Déi- véi bﬁ:yt, h 1a s6 .nguyén.t&‘\':(::t’i‘a' ~'ng'ﬁyén t6 nhﬁri véi



hda trl tham gta phz’m Ung i

Dé’x le ax1t n la s6 lé.n axxt tham g1a phén ung (so

i u’! :

proton) ‘
Déi v01 bazd nla so ‘1an bazd tham g1a phé.n ung /

DfSl voi muot, n la s6 dlén tich duong hay s6 don Vi hoa5 o
tri duong cua mﬁt phan i 8 tham, gia phén ing. -

- D61 véi chﬁt oxy hoa, chﬁt khu n. la '80- dien tu- trao “d6i.

& i Pt P

 CAU HOI VA -‘-BA\Ir:xTszPn

1. Thé nao 1a ‘duong - lugng cua mQt nguyen 16,5 clia mot
chét,’ cho VI du (xem muC 1) i

Loxd o E T
yps LG »,é'., B

L

3 Vlet cac cong thUC tmh dUOnQ Iu0ng cUa‘ mvctllnguyeni'»(
to cla mot chat (xem muc 3) '

b

SokevE "

2 EAL ./a:,»rma '{i;‘;;ii?k Blats 'f»if.::\' ,
5 5 64 sat tac dung via du vdl 3.2 g Iuu’ huynh Tmhf
dugng . lugng cla . sat va sat sunfua TR P -

r!i',,f:; Dlnebsta Tieats ﬁ :

/6 Xac crmh du0ng Iuong cla* nguyen 16 A trong hal oxyt
Oxyt thu nhat chUa 2223% oxy Oxyt thu hal chUa 30% oxy ;

E» :

héa khu Sau ’ " R Ve A iy

2KMnO4+16HCl - 2MnCI2+2KCI+50I2+8H20 T e



’ 2KMnO4+3NaZSO3+H20 2Mn02+3Na2$O4+2KOH (2)

AN
[ \)/

, 8 Tmh du0ng Iu0ng ‘clia CaCI2 va Ca3(PO4)2 theo cac‘
phan Ung sau : -t LT

G Pt
~d

CaCI2 + Na2003 = CaCOS + 2NaCI U (1)
Ca3(PO4)2 + H2$04 203HPO4 +: CaSO4 3( )

: T|nh du0ng lugng ctia- nito  trong ‘céc :hop ‘chét: sau :
. NaN03, N20 N02

Héy _cho -nhan» xét v& duong lugng ctia nguyén t8.

. ;30,2 g"oxy"hoéc 317. g ‘mot; trong. cac halogen tac
; .dung vila: di’ véi-cing . mét lugng: kim-loai.- Tinh du0ng lugng
: cua hilogen do va cho blet no lé halogen gl’?

Néu 824 g klm Ioat b| oxy hoa het b0| 0,672 1it, oxy
“o dleu klen tiéu chuan Blet k|m loal co hoa tr| hai. K|m loai
d6 ‘ten gi g T P S

° \‘ - ‘ »’#‘:

2 Axit H2804 va' axit H3P04 cé phan tu luong bang o
nhau “Tim ty 16" khéi Iuong cua “hai’ axit nay ‘tac’ dung Vol mot
lugng kiém nhu nhau,” néu  mudi tao thanh la~ sunfat” va
dlhydro photphat T e e

T|nh du0ng Iu0ng cua axnt H3PO4 kh| tac dung v0|.
klem tao thénh hydro photphat va. photphat

E Hwo'ng dan tra lot cau hoz va bat tap

4 Trong phan ti 'HCI o 1008 don vi kh01 luong cla
- hydro ket hop. véi 355 don Vi kh01 luong cua Cl vé. tao thanh
36,5, ddn vi kh6i lugng cua HCl )



PG = 355 DHC, = 365.

‘ Trong phén tit NH;, m6i nguyén ti nito ket hqp le 1008
X 3 don vi khéi lugng cla hydro ‘nén. duong luong cia nito Ia

14 2 14 x 1,008

— = PRSI
. - 1

-3 3 % 1,008 .
Dy = 4,66.
Duong Iuang cia NH; bing Dy + DH

4,66 + 1008 = 5668

5. Ap dung dinh luat duong lugng
Dy mg ;o 5,6x 6
= — DFC = - = 928 :
Duong lugng cia FeS:~» S e ‘

]
: :t o

DFeS = DFC + DS 28 + 16
6. Ap dung dinh luét duong Iuong

| & 100~ 2228
Do~ 2223
71,77 x8 -
By = 2228 - %
~ (100-30) x 8

DXZ _ - 30

= ,18',6.3‘;

7. Theo phén, ung (1)

.- MnOy + e + 8H' anf + 4H,0 :
M 1580 ' : "

’.DKMnO4 = 5 5 = 3.1’6‘



Theo phé.n Ung (2), phudng trinh khu MnO4 G dang ion

g nhu sau R el

Mno4 + 8¢+ 2H20 '=-MnO, + 40H
M 1880 L.

DKMno4 =3~-"3 = 52’66

8. Ap dung cong thic

o Theo phan. dng (1) : -
M o1l
— =5 = 55,5.

, DCaC12 = 2

S6 hoa tri cta canxi tham g1a ‘phan ing ' 2

N "'Theo phén dng (2)

= 155

b _ M 810
Ca3(P04)2 Ton

| T 24
S()’ hoa tn cua canx1 tham’ g'la phén ung lé

9. Ap dung cﬁng thuc :

Py = A
s T o oaT 4 5 '
Trong phﬁn tu NaNO3, mtc co hoa tri +5 nén
.}_4_ P . SR N t
:5
',Trong phﬁn i NZO mto cd hoa tri +1; 'nén

;DN =l _..1'4 o e

PN = = 2,8 .

1

10



Trong phén -t NO,, nito o6 héa tri +4, nen

SIS VS
‘DN:;\‘.:;;,T{; = 3a.5.~;

Nhu véy, d6i voi cac nguyén t6 co bao nhleu trang tha1

' vhoa tri thi

10 Ap. dung dmh luﬁt dudng lu0ng ¢

DO mo

Dy nmy
Mat khac '

Dhalogen oMy

Dy -

Do mg

b halogen

b halogen =

0,25’:&,

Halogen' do-1a iét.

mhalogén )

mhalogen

2,17x 8

~1268 .

iy
A

| Mipgiogen
" Praicgen . P

“Drpatogen

.od - bay nlnéu ga. tn du0ng lu0ng tuong, ung

T317

11. Khéi lugng oxy ‘ﬂ.lam. gla Phén ﬁ'ng,;:,‘ 2 T

" 0,68

22Ax 32

= 0,96 g

et

Ap dung dlnh luat duong hmng

Dk] -mkl

Dy mg

K =

824><8

096

= 68,67 -

(SRS RN
.....

02

R



A =Dy xn o= 6867 x 2 =.13734 .

me loal do la bari, - R S ,. . o v |

12. sto4 + 2NaOH = NaZSO4 + 2H20 IR ¢ VI
21+131>o4 + 2NaOH = 2NaH,PO, ¥ 2H20 (2

Theo phiong trinh phém ung ‘thi ty le kh61 Iu0ng cta
H3PO4 sto4 =2 e

DNaOH  MNaoH T
” “9531:04,_ my.p0, ‘ '

DnaoH  MNaOH

= 49 (phénﬂ;l'm'é:‘_l);" o

Mupo, X PrnaoH ;
m = - - Wl W
NaOH 08

M50, Mpog | Mpog i gl o e
= - =28

B 49 98 - MHys0, 49

5. Moses e
- H;PO, + 2NaOH = Na,HPO, + 2H,0 (1)
12 o ,



| H3PO4 + 3NaOI-I =;Na§POj,,+ SH,0 (2
Theo phén tmg (1) '
- ,98 : :
DH3P04’=_—§—=.49 P |
Vi i} phén Ung (1) ha1 dan v1 hoa tr1 cua hydro trong
phan t& axit (hai ldn axit) tham gia phan tng (n = 2).

"k g

Theo phan dng (2): .

oo

DH3P0 i =§- 32 66
Vi s phén ung (2) c6 ba don vi hoa tn clia hydro tham _
gia phé.n ung (n 3) g A

i
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| , notron:

v’Chu'ong I CAU TAO NGUYEN TU
HE THONG TUAN HOAN
. CAC NGUYEN TO HOA HOC

1 THANH PHAN NGUYEN L (LA b e
A Nguyen tt gébm mot hat nhan tich dlen du0ng, 6 kich
. thudc rdt nho s0 v6i kich thuéc’ nguyen ta va la noi tap trung

, kh61 luong cua nguyen tu

Xung quanh hat nhan co cac dién ti: chuyén dﬁng Nguyen _
tu trung hoa vé dxen nén ‘tri s6 dién tich duong ctia hat nhan '

bang s0 dlen ti co trong nguyén tu.

M6i hat nhan nguyen td gom heu loai. hat co bén la proton

(1p) va - notron (n) (tru hydro hat nhén chi ¢ proton nén

: proton con. ky hléu la 1H ).

So khéi A bang téng so tri s6 dién hat nhan va s0 hat

e

A = Z + N _ (1_1) o
Z : tri s6. dlen tich hat nhﬁn, bing s6 hat proton,
' ; N : s0 hat notron.

. 'Tri s6 dién tich hat nhan l1a dai ludng co bén nhét quyét
- dlnh tinh chdt cia nguyén to. Khi tr1 6" dién tich hat® nhan
- “tang lén mot don vi th1 nguyén ti clua nguyen to nay chuyé’n

14



hanh ngUyén tu cla’ nguyén t6 khac e she
~Béi vay nguyen t6" hoa hoc 1a tap hOp cac” nguyen tu cd .
cung tri s6 dién: tich hat nhﬁn

' Nhung nguyen ti cd cung tri s6 dlén t{ch hat nhan nhung -
khac nhau vé khéi luong goi 1a nhlmg dong vi cla cung mot -
" nguyén t6. :

2. TRANG THAI CUA DIEN TU TRONG’"NGUYEN'T&
Trang thai dién:ti" trong nguyén t ‘ngay nay’ duoc co hoc
luong tu nghlén ciu, Nhung ‘co so Iy thuyé't cua no. gom gia
thuyé’t de Broghe, nguyen Iy bt dmh Helsenberg va phtfdng
trinh song Schrodinger. <+ T sl e e a7

W Gia thuyet -de Broglie da ‘md" rong thuyet song - rhat vé :
‘dnh’ sang cho cdc hé vi ‘thE, .0 o T emih ey

g . 5

- Céc hé vi thé trong dé cd dién tu vua c6 bz’in chat hat

vita ‘cé-ban’ chat song Ha1 bén chat nay“ hén he ‘v01 nhau bang ’

phlIdng tmnh e e v g et oy
DRSS Ay i ’ ¢ : .
‘ h
-A;= - X :;“‘:’
‘ mv
gy ; P L E o oo s i
e A do dal song llen ké’t le hat \

m . 'khio'iv bluong‘ hat; )

R

v ¢ van téc chuyé’n donj‘g‘ ‘ciat hat, e e
\ .
”"‘“Nguyen Iy bat’ dlnh Helsenberg R

Ngum ta khong the dong thcu xdc dmh chinh xdc toa do

15



va van t8c cla cidc vi hat hay dong lugng cla nd..

.E__Bié"‘u thic todn hoc cta. nguyén ly dugc mo6 tid nhu sau : ‘
- hay %
|

- Aux : sal 's6 vén t6c ctia no theo phuong x »

\ h
R

v

: ij,':,sﬁai s0 toa,d{)_\cﬁa‘ vi,hat theo:phuang,xi ' “‘

‘_!.

Ap, : sai s6 dong luong cia’ nd theo phlfdng x.

; ;;Xuat phat tu. glé thuyét de Broghe va nguyén- ly bat: dlnh
l‘ ’, trang thai cta dién td trong nguyén ti khong th€ . mo ta bang'

Aquy dao nhu cic vi' the

Cd hoc luong ti- mod - té trang tha1 cla dlen it trong

nguyén td bing mat do xdc sufdt toén tal cia dién ti trong
khéng gian nguyén ti goi la_ddm may dién t& hay orbitan.

Mat ‘d6 xdc sudt cd mat cda dién ti & mot. vi tri cha

khc’)ng gian nguyén tu ty le v6i binh phuong ham s6 song 12

P %dv. 1a xdc sudt tén tal cta dlen tu trong mOt thé tich

- nguyen t6 dv. Dam may dién t&. la-. mlen khong gian cta
. nguyén. ti gidi han bdi bé mat trong. do xdc suﬁt ¢d mat caa

16

'dlen tu 1a 90% .
: Phuong tr)nh song Schodlnger

v Ham s6 song y la don: tn hen tuc va. glcn noi thu, “dugc
kh1 glél phuong tnnh song Schodmger - '

,‘,.l.n‘



xyz toa. do hat ;

e

2 20002 S R
a—'/ziﬁ-%?—‘g dao ham bac haJ theo toa 10 hat«v
ox’ ay VQz ‘

{?’;“{1

kh61 luang cua dlén tu
héng s6 Planck Cat T gl

b E i1 néng.;luqngz : toan cphan; .

U : thé& néﬁg ciia hat.

0\4»

M6i gis trj cia 'El"';!.Ez.' ;’:}Ej - E co‘“"tu0ng ung mﬁt‘_

_oham g iy, ;,,; ,/,n s

. hgp. cac: so_JUgng _;tu,n,ﬁ. ms rMoywqrbxtan; dac- .-trung,wbéx /hAm
'tp(n, A 1:,m). TR B i !

n Ié 55 Iu'qng iu‘ chinh-dac- trlmgv chd ‘mtm xiaﬁg luong
nguyen ttx No cd. cac gla tn nguyén duong 1 2 3 ;n.-'g

2- CSLTHH ., ' R R E




1-1a s8 Iu'ong tr phu, déc trung. .cho ,hinh dang’ orbitan
va trang " thai nang Tugng tuong Ung le hinh dang do goi la
phin muc nang lu0ng ' v

l cd chc gid triz . 1 2 - T |

Hinh dang ‘orbitan:: hinh’ ‘hinh:s. - hinh hoa
' ' cdu 8 tron  bon c4nh

xoay zi: s+ -trdn: xoay.:l:

E . Ten phﬁn lop K P d Seowii s
‘mR sb’ lucng tr tu' dac: trlmg “cho - sy dinh* huong cia

méi orbltan trong kh(“)ng gian.

:(_mcd‘gmtn-l —2-—10121

s ar

Nghia 12 méi dang orbltan ¢6 cung. kich ‘thuéc va hinh
dang co 21 + 1 cach dmh huong '

Ngoa1 ra ‘cac! dlén ‘ti conty do chuyen dﬁng xung ‘quanh
truc n’iug CIId minh Chuyén dong nay goi la spm, ‘dac’ trung

bdl so luorxg tu spm Sé' luong tu’ spln ky hléu la S né cd
gm tn la +1/2 vé 1/2 T

. Vﬁy dac trung cho trang thal cia méi dlén tu trong
nguyén ti la mét bd gis tri cta "bén s6. luong ti.

= NGUYEN TU. NHIEU DIEN TU

Trong nguyen ti nhiéu dlen tu trang théi cia cdc dlén tu
duge phéan. biét nhd -cdc nguyen 1y loai * trit ' Pauli, - nguyén ly
vitng bén ' :

Theo nguyén ly Pauh ha1 dlen tu trong nguyén ti khong
thé trung ‘nhau vé gida trj cua bon s6 lugng tu.

’ 18




! -

M61 phén ldp (gém cac dlen tu c6” uung g1a trl n I)“ed”
t6i da (2 + 1)2e Mbi lop dlén tu (gém cic dlén td cing; mdc"’

10n th1 nang luOng ciia orbxtan cang lon Né’u ha1 loaJ orbxtan '
cd t6ng n +10 bang nhau thi orbltan co n 16n hdn sé cd trang

thai nang hwng cao’ hon '(quy tac Clechkovsky)

Tu‘ ‘quy. tac nay suy Ta . déy mang luong nguyen tu :
13232p3s3p4s3d4p5s4d5p6$4f5d6p735f6d7p'

;.,;r,_,, 2

E3

Su phan bo clc dlen tu tuan theo nguyen ly vu‘ng ben

trang thai~cd: nang lugng:; thap .nhét; lai;ben ;nhaﬁ Cac dlen tu

X,

Zs Zp Cophoomiedt i roedy Lo

‘trude. hét bao: ‘hoa:orbitan cd néng-lugng thép nhatj1s, roi; dena

B ‘_,‘t»“x“;

v Vo dlen tu cua nguyetr tu ‘mo? té. bang cong

Nguyen to canx1 6 718 50
s Wyed ,,2 X 25
20Ca "5 187 2p 35 3p 4s

Tiirda

Con s8 & trudc ky ' hiéu: phan “16p “chi the” tu 16p “dién td.

Jon: 0 & phia trén:méi; ky . hléll phannldp»bleu thl»so~,d1en‘tu

.cd; trong - phan 16p.. Ngoal ra ;¢ 3 ‘
theo. orbitan, (o vudngli—

co 20eb"( é.




Ty

b
Y

Le Theo cach nayzfsua phan bo dlénf tu vao cace orbltan ‘cung

ten &' ldp ng:

i cing “phai!’ tuan“theo quy téc Hundj’," su phan’
b6 dlen"’i:u"vao‘ cac"forbltan‘“cung ‘tén’ phait’ “thyc’ hién “'s: -"*'ch'o
t6ng 4 tri tuyét déi cla spin la cyc dai, nghia la sao cho cd
"nhxeu dlen tu déc than, nhét

i

ind ?J&':h ‘,i‘i!.‘sv’; :

ot 2
G b uE oav ls o »':2‘?33¢

“” “ HJIT ”T ”in | ik )-“ .

, “#Khi- xep cack nguyén ‘16" theo chléu ‘ting cua itri-s07 dlén tlch o

‘hat’ nhan®'thl*vé dién' ticla nguyén ti:'cic: nguyén t6+dac blét
la.s6 dien td l6p ngoadi cung bién thién. tudn hoan tit léx(ns-v)
dén- 8. (ns’np®)...

S
X

Do Ja cosd vatily cia: dmh luat tuan hoan va”""vhé théng”
- tuan ‘hoan, lNghia la.. sufbxé'n .d6i;. tuan hoan vé s0 dlén tu lop
ngoai cung cua nguyén ti theo chiéu tang dén cla -tri, 6 dlén
,t{ch ,hat. nhan la nguyén nhan vat ly cla, sy, bxé’n d61 tinh, chat
’ ‘ in va tinh qhat_

_ Chu ky la day nguyén t6 ma' nguyénx tu cua chung cé: cing
s6 lop dién T ?xé’p theo chléu tang dén “caa” tn 's6: dlén tich
- hat’ nhan Bat - cIau 1a nguyen t6. ma: nguyen ti cia 'n6 ‘cé mot |

20




} ¥ - o y .
T h L ‘xﬂ;ii“'[“~ ‘X‘; hls

35&.:5

&t:-thic. lé nguyen ft6~sma -

'-

nguyen t éua né co: 8 dlén tu
(tru chu ky Do

. ‘{a;

tils Al
Nhom :1a tap-hop:céc, nguyén qt()‘ c6 s6 dién tu hoal tri
ROt I ”t') “A 3 lv-'}»%‘t f{u ¥

bang nhau va bang so thd tu nhom

s S0 : o gl &0 adib o2 o irol aid el
Cac nguyen té’ trong cung m6t nhom xep theo c}tneu tit
(a 1L 'f L9239 f"us‘ :
trén xuéng dum thanh cﬁt doc c6 $6 IOp dlen tit cha nguyen

tu ting-ddn.oo ;{;;f}".; b gnd v

Ngum ta phﬁn blet nhom A, nhom B

r:./; ST f ¥

Nhom A gﬁm céc .nguyen t6 lha guyén tu cua;! chung co :

-
pe ‘g. G 13

céc ‘dién tit dang phan b6 vao phan lap s, p lop ngoa1 cung -
T6ng 80 dlén Wi ldp ngoa1 cung bang s6 thuutuf nhom nNhom :

nhom. i

Cac nguyén té thubc hai ho lantanmt va ;actmmt' " cdc
nguyen tl cha chung 6 dién, ti:phan b6 . vao phﬁn lop f: thuﬁc
16p tha ba ké tu ngoa1 vao.




Cac a k1m ‘c6 s6° dlén tu ldp ngoax cung cta : nguyen tu
kh(’mg nho hon 4 '

,\3

"(tinh oxyﬁ.hoa) trong’ mot 'chu ky,;‘theo: chiéu” tang ‘ca : tri;, s6
'dlén tich ‘hatnhan: nguyen “trla tinh khi; gidm “ddn:/tinh; oxy
hoa*ztang dén ‘Dai lucng dacatrung : :cho tinh: khu: la nang ludng
‘ion hoa thu nhat I,, do la nang luong can thxet de tach dlen
,m,: khonv nguyen tu dé chuyen thanh ion +1 o

ww: R PPN ELEEI § AT 5 P
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Trong mot' nhom Al (vi dur nhom ‘VIIA): xet theo chleu ti
tren xudng- duéi E glém dl,,tmh oxy hoa giam.. RN

Shig FRRD !’k‘!
Do dlen am' la dal ludng dac .trung. cho khé nang thu ‘hit:
i ;i" eyl 5 : -.:ai 3 . 4 Y

VeI Y

S RN

dlén ti ‘caa mot nguyen tc‘)’ ky hleu la' X

Ngﬁyen tu cua cac k1m loal nhuong dlen tu chuyen thanh

ion dtmng ¢ s6 oxy hoa bang ‘dién tich jon.- SRRt s

VRS

Nguyen tu.a. klm de‘ thu dlen AU chuyen thanh 10n am co ,'

s6 oxy hda bang dlen ‘ich ion,

thieh hlen tu0ng dong vi (xem muc 1). T 5;1.;;;_1,”;.__5.

\Y'.n,ghfa.Cﬂa.;.t‘ri;,Sd;:di,é.na;tfch;zha!:»=nhé.n-':z:_;z.aa-».; BELn
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:Y nghla _cua‘ham so tp(nlm) (xem muc 2).'

5 Cach bleu dlen cu hmh dlen tu cua cac' nguyen tu
‘_ (xem 'myc 3) ot _{"ﬁfji WAt s L g COh

, 6. Co sO..vat ly cua bang hé thong tuan hoan Theo cau"
tao . nguyen 1l chu ky:la: g| “2::Nh6m- 13 'gi?Hay - phan: biét
- nhém A va nhém B? Cho vi du” (xem muc 4) T

N

: 7 The nao Ia nguyen to s, nguyen to p,@ nguyen to d ’
..nguyen 16 f 2 Cho vi du (xem . muc 4), e

g The nao Ia k|m Ioal,‘ é"'klm, khl“trov‘ ihed’”ca*d tao
-nQUYen tu (xem muC,S)v T TR T g s ey

‘ 9 Trlnh bay sy blen thlen tmh chat hoa hoc clia cac'

ey
I

: nguyen to trong pham VI mot chu ky mot nhém A (xem muc
- .5);- DL Sl N | i 2 YL EN

_ ‘10, Cac dax Iuong vat Iy ‘dac tnjng cho tlnh chat oxy hoa ‘
) khd cla cac nguyén t§ (xem mic 5). N7

, Su blen thlen cua cac dai luong nay trong pham Vi mot
»chu ky, mot nhém Cho VI du ' 2

7——&/
11. Ky- hleu mot trong céc déng vi'cla’ nguyen to la 25R ’
' aHay Xac - d’nh : RO b S e

a) So proton “$6 “notron’ trong hat* nhan

b) Viét cdu” hlnh dlen tu cua nguyen W d6 va ‘tinh so'
"dlen U hoa trl cia né. :



' ';;:__,{wtz Hat nhan nguyén’, ttcha mot nguyen to iNAo | do 6
13, notron, vo dlen tu cuaz nguyen t co 127 dnen tu .;,,;;;::;-;

et a) <Tinh::s6 " .hat:: proton trong hat ,nhan va khéi: Iuong

nguyen W (so khgi):.cua ¢ no, * R N R T BT U TN
R ;P - :1L 5 M 228
_ b) Vlet cdu hmh dlen t cua nguyen to dé. ’ /Vl;} ’

13, Magle 6 ba dong Vl Mg24 ﬂMg g Tmh nguyen _.'

i Iuong trungt blnh cua imagle trong e nhlen Neu thanh: phan ,
phan tram: khOI Iuong Ian Iuot la :-786; 10,1 va 113 By m‘ Shot

14 Tmh nang luong cua cac mUC néng Iuong thu‘hal thu
ba, thd tu cua ‘nguyén tu hydro Cho biét:

e g
-t L

h = 6625 x 107 o 48 x 1o‘° dv GGS e
NETAINE .?’:' 84 Srad i ;\1% ’

S Tm =91 x 10'289 ‘1er “ 625 x 1ot“ev, S

15. Cho blet tn s dlen tlch hat nhan cla céc nguyen
t6 ia : 23 33 48 53 56. '

-~
L
R

- Hay viét cau hln ,"len - theo ky hleu day nang Iuong
va theo orbltan (o Iuong tu),

= Hay cho biét. vi e, ctia cac, nguyen 0

trong: bang. tuan
hoan:iva : tlnh chat hoa hoc cla: chung P i
16 V|é't cdu hmh dlen tu cua cac ion ‘
denne e Onoatt i T s eI 7
- CI; 17Q| + C' €
“‘vste‘v’ 5Fe ' 6Fe

Hay cho blet tmh chat hoa th cua cac ion trén (tmh
oxy, tlnh khd). bl LT )

A7, Cac nguyen 8 co Z 12 20 30 56; 78 cé cau hmh
' '_'25



' dlen W nhu thé’ nao? Tai“sao chung c:'sd thu tu ‘nhém - béng
nhau nhUng tinh' chat hoa hoc khac nhau'? GV

paetagoa) Tinhs6 'dign’ toico’ thé: co. (bao hoa) trong mot:
,phan 16p. €6/ =1;1=3va trong i mot:i1ép’ thu ba, thu tu»
)_thu nam, S

® .‘ do khong

S g s asBy P58, vl

Hay g|a| thlch

R

b) Cac nguyen to cé \.éC phan Iop dlen tu ngoal clng

Sola SN

:f“ff%‘3323p4~» “va 4323d4£;».u SRS TR
~ Hay xac d‘nh Vi tn clia hal nguyen to tren trong bang’
"hé: thong tuanThodan, ¢ oot Tl Sl et e

20, Tlnh dé dai séng lién ket v0| dlen tu trong nguyen

S () hydro: Gia* thuyet ‘ban~ kmh nguyen tuilai 0,53 x 108 cm,

' khm Iuong dlen tla 91-x. 10 g, né: chuyen dong ‘vaivan
toc : 22 X 10 cm/s B ST s

Neu do chmh xac vé van téc la 102 cm/s thi do bat dinh
vé vi tri cua dlen W Ia bao nhigu? :

~
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SR L leéng dén !rd ;lfri- cdu héi va bai tip
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1\Iguyén t6 Z = 25 . 25 dlen t, cﬁu hinh dlén tu cua'

né nhu sau :' SRR .iz:ﬁ. ;_;y Soaie Eew A iV

N
i
N
i

i.";

s 2s 2p 33 3p 4s' 3d 88 N

- \\ Py S \”7?";;)}@

Sé dlen bt hoa' tri 1a.s6. dlen tu( X} phén lop 4s cﬁng véi h
s6 dlen tgu a- phan ldp 3d

RS o3
i a ;, - .

12, So dlen tu co trong _hguyén ti bang tn so dlen tich
hat nhan bang S8’ hat “proton’; cé trong hat nhﬁn ‘nén s8° proton
bang s6 dién tlr cua's nguyen ‘ti bing". 12

Nguyen tit luong béng s6 khéi A
oA sl 18 =25,

f‘t":..;n’!“»ﬁs L

Cau hmh dlén ti cia. nguyen‘ t6 la:_;

ls 23 2p 33 T

o -~ % ~‘.,M
\3, S S

13 Mg 6 ba dong i, .ng M MgZ(’

“:;“2><(314) X9,1% 10 28><(48><10 "’)“ ~

' 22(6 625 x 107%)?
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.\Vm n =3, n = 4 tinh tuong tu Z':‘("TA:‘ g

15 Nguyén fcoZ

et sl @ 16tigs? 2p6'3s2 3 432 3d3 o
‘ ,Co céng thuc orbltan . [Ar] l | T Al |T | '

:’ ‘Nguyén t6 co Z —4- 33{ 6 33e co‘:cau hinh dlén tu, |
182 2p63823p 4823dm4p
o6 céng thuC orbltan = 3 oeag o8 it . .
[0 ] U | 7] 1_] 'fi-m'f AR
, : ,.4s gpdt N gl He
‘Nguyén 6 o6 Z = 48 o6 48¢ o6 céd:"hiﬁh'i*?diéh b

ST AP zp 332‘3p 4s2 3d1° 4p 55" 4d’°

;>_'VNCo cong thUc orbltan {I‘u] | 2y ] L;“ ;'1 HT LIT 11
: ' 532 o 4d10 ' “

: ,'Ng'qyén.t‘fvf c6 Z = ‘33 s 5‘3e cd c&u hlnh dlén tu:
» 18 232 zp 332 3p 432 3d10 4p6 552 4d10 QDS

B .Luf °

SRR cﬁng thlIC Orbltan P
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Nguyen t6 coZir=20 56 cd 06e co ciu: hlnh dlen s
18?28 zp° 37 3p 432 310" 4° "5 40 5p 632 |
S wovad rebgde gl il D J :

o6 ‘céng thic prbitan ' o k

T I I Vi
-';:'2 A }, L

et e mE pebd otasks B0 el R 8%y ¢ %
nyl . B L AT H
. Cdu hinh dxen tit cla cdc Yion” 4R
o ‘ e AT
17(‘1 o6 18e 1s T2 2p6‘332 gpb
P W P 514 FCEIRE I ety nil

'd‘lze:‘. | 1 2.92 2p 3s2;.

J

232 2p 3s 3p 4s 3d(’ o ':

i3

z(,Fe 3 06 23e ff 822 9p® as ‘3p" R

‘Lép vo ngoai cung ‘éua” ion CI ‘¢é6 “8e''nén khong™cd khé'
nang thu thém dién tu. lon Cl chi 6 the nhuang mot dién
tit dé chuyen thanh CI°. Khi do nG 6 thé hien tinh khi.

Ton CI** co 10p vo ngoa1 cung 1a 2e chua bao- hoat hav gia
hao hoa nén nd cd thp thu thém dlen tu de chuyen thanh ion
CI (tinh oxy hda). Hoac nhuong thém hai dlen tu chuyén thanh‘
ion hda o’ (tmh Khid.: . ¢ oo i e et ppih

lon CI"* 6 16p. vo ng?él cung la_8e (bao hoa) khonv 6
‘kha npang ‘nhuong dién tu. No chi cd. kha nang nhan dlen ti
dé chuyen thanh céc fon- cd: hda : tn thap ‘hon (tmh oxy ‘hda).

Cung cach glél thich tuong tu ta co:’} o
. Fe Chl co tlnh khu i
’;:‘z‘.) ; F ;2+1

Fe

L,O cé tinh khu vé tinh oxy hoa?%

> cé tinh oxy hda va tinh khi.

\



17:; Viét'; cdu:; hlnh dién  td: cha cdc-nguyén t6 co: Z 12;
20; 30 56 78 theo ky hléu phan ldp

Chung . s6 thu tu nhom bang nhau vi déu co ha1 dién
t hda tri. : TR : &

VR

Cic nguyén t6 c6 Z 2 12 20, 56 thuoc nhom IIA i dién
ti dang phan b6 vao phan 10p 15 87 § i

Chung la cac k.ln’h loal manh o

Céac - nguyén - to cd’ Z = 30; 78 vi co dlén tu dang phan
b6 vao phan l6p d T e el I
g Chung cd tlnh kxm loal yeu han Chung lé nhlmg nguyén
té d.
7 18."a) Tron\gfnxét':i)hyén 'lt’xpi"(mét loai ‘orbitan “cé"ciing hinh
dang - va mémen orbltan) vai g1a tri I xéc. dinh. e @2 + D

S

~orb1tan Tain r::z~. {, N | . ‘i}{‘?j TR
' M01 orbltan .CO . tol da hal dlén tu e
l 1 S& 0 (2 x:1) + 1. orbltan _nén sé. co

12’ 1) +—., 2=’ x2

,Tu0ng tu-.l

';i"*'i,ap‘i‘thii ‘5 'sé'-*’co':?*zé x5 50e 'i‘f‘*‘

b) Chu ky gom nhUng nguyen to 6 (so:’;‘lop dxen ti bang
nhau’ ding bang s8 thu ty chu ky Chu* ky* 4’ gom "t4t “ca cdc
nguyén t6 cd bén lép.-dien tu *tu 4s ,i’den 49 .3dm “4p° tie
~-la 18 nguyén ts. - IR
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lép 2d.

Theo nguyen ly Paull phén IOp s co t01 da la ha1 dlen tu
‘nén khong thé cd 35>, ~“,,_f; ﬁ.' PR

Nhu v&y co t6n tal cac nguyen to nhidu’ dlen ‘td ma
nguyen tu co mot trong cac phan 10p O

4, 3#3 va- 4p £

Lnib). Cac nguyen 6 cd 56 dlen ti & cdc phan 10p ngoal cung

A 3s a:3p ;igichu ky 8,/ vi.nd>cd:-18p dién tit ngoai:cung 1a -

16p thd ba. S6 dién ti hoa tri-: '2 + 4= 6..NG:d.nhém VIA

(phan nhém chinhinhSm ).« & wrtov e or o sllopinn

=i Nguyen' t6 *4s” 3d*+cé 16pivoongoai cung:1a 16p thd tu,
- nén: né :thudc: chu: ky"‘4 56 ‘dién”td hda tri«: 2:+.4 =:6;'nén
né & nhom VIB (dién i dang phén bo vao: phan ‘16p-d; t\Ic

/ la nhdm VI phan nhom phu):: R L I b L SR cy S

T R A s gy 1o FERITER s AN L
20‘»: AR FPe pltts SO RO PR Eited RO RN
- . e e . \

[T

b Teesx10Mps o
1= e 57' - 20,83x107%m..

mv " 9,1 x 10 kg22x10 m/s P
AxAu = . fi e
m “;.(721, N JRES R

Y Ly
IR SERE S

h © 6.625.%. 10 '
Az~ Avs= %107 m e
m - 91 x 10 %kg e

IR e R
NIV R N

L Ar = 0727 x 10 mo

fi i '.o.\,.«g,:, RIS

Ax > >‘ 10 m, ‘nén" dlen tu ’rat xa nguyén’ GO

31

19. a) ‘Theo ddy nang luong nguyen tu khong ton . tai pnan “

LY



| ,‘.':Chu'ong I LIEN KET HOA HOC
| VA CAU TAO PHAN TU

>1 THE NANG PHAN TU VA CAC® DAl LUONG DAC
TRUNG ) .; T . : 'iff",,t'f"":"i't'

- Kh1 ha1 nguyen tu la1 gan: nhau (changf han ha1 nguyén
'_tu hydro): csc hat+ tich dién’ nguge! ddu (dién - ti,: hat ‘nhan) cta
hai’ nguyén 1l v hit nhau. -Hai dién . ti cé spin ngu0c dau hut-
'nhau bang tu truoug ngUOC ddu’ cia chung Fiene arien

v Hé hai nguyén  tu. tao -thanh lién . két - chi ‘khi~thé- nang .

tuong téc . cua- hé nho hdn khongi (U:i< 0). Khi'.thé: nang tuong

tac cua’he dat; dén g‘xa trl cuc:; tléU7thix he bén‘ vung ;va. hai

‘nguyén ti du’oc lien ket véi nhatic o P ITL

- Khoéng cach gma hai nguyen td trong phan tigoi la

. do dai lien két duge tinh bang A, L& = 10 10’ = 1‘0_8 em. Vi
duy,: do dal)cua hen ket H H la 074A — K

a

- Nang luong toéa ra kh1 tao thanh lién ket Lt ha1 nguyen
ta co lap goi la nang lu0ng lién ket Eyx : kd/mol.

2. PHUONG PHAP. LIEN KET HOA TRI
(VALENCE BOND - VB) A

..~ Lién ké’t hda hoc guIa hal nguyen tu vé' bén chat 1a lue
,tuong tac dlen . gilta ' cdc - hat nhén wvai. cac dxen ta. héa tri.
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“ dlén .t .ding: chung

DR Lxén ké't xéy Ta” khx hax nguyén ttucd ‘cdc: dlén‘tu déc«'«"f

than vé ispin' ng‘ddc déu la1: gan ‘hhau dé ‘tao thanh”cap dlén«,

"_Ai ¥ '1’” V‘, LA zh’ui i 'Ci*

) ) K‘ ' o
Hoac hén ké’t x4y ra glua mot. nguyén tu hoac 1on <6 cécm
orbltana tr6ng vais nguyén ti;ion: ¢cd céc cip dlé’l tu hda trl' -

chua si! dung: véo llén ké&t hoa hoc

i vt 6

TR &.‘-*‘ '??}i w.‘nyl 3»#3 . ,ua, .:~
- Kh1 tao thénh hén ket hoa hoc guIa ha1 *nguyén té

alt e

d < 2rng m ; do d6 céc dam méy dlén,tu hén ké’t Phu ,lén“‘\‘ :

' nhau

RN i
G

MUc do’ ‘xen phu cla hax dém may dlén~ il lé. tiew chuﬁn:

i ‘dénh gia do bén cla lien két hoa hoc. Su xen phu céng nhleu -

g

thi" lien ket cang bén.
Rt sle :55%‘ =

3 KI’E’T'LUI\N CUA PAULING .= - one |

A MSE L lidn két hoa tric guIa hai: nguyéniitu duge: thue hlén
- bang mot cﬁp dién tu L s f"ffj"il. SRS s;; pudin

- Hoa .tri, do, bang s6. dlén tu dﬁc than .cua .mbt, nguyén

,tu 1a spm héa tri.

- Héa tn cua mot nguyen tu bang so orb1tan~ cua m61~:'

nguyén tu tham g1a vao hén ket ‘m céc nguyén wa khac (héni
két hda hoc thyc hién \khéng chi ‘bang 'dlén Tl déc than, ‘ma
c#..bang,, or?zl.tﬁn ~.tr.9ng~»..va,.,hao,,b9%y-sh.én t). '
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f -'Lxénz ket 0 thUc hlén béng su xen phu guIa CAc ! orbltan

Av61 nhau ;hoac ‘orbltan :8:.vOi orbltan Py hoac ‘giita-*hai . orbltan

" g.. p theo phuong doc truc dém mﬁy .clia’ hai nguyén td:: Nhu:-thé -

3.5;:3 fipotis seial PR Te 4 Hh 35 TIaN

.Lién - ket T thUc hxén béng is¢. xen phd; clia- céc.. dam mﬁy

P ha1 bén duong n01 tam cua ha1 hat nhén-:nguyén’ tu. Llén

-ké't - t6n tal gnia ‘hai nguyén tu co hén ké’t bOx Vi du-

A.{

”3\4 g

= Tinh phﬁn ClIc

f. Tf,_n.*f diah hﬁﬁng-

_""6 SU’ LAl HOA

RREERTAILE S EF S AT S

- La sy pha trén céc’ orbltan cd hinh dang khac' nhau” vé
~ nang 1‘10ng khac, nhau thanh céic: orbltan s cung- hinh -dang’ vai

. ndng lu0ng nhu nhau IR SR, "r‘i il

Ngudl ta thuong gép cac orbltan lai* hoa sp, sp Y sp

(MOLECULAR ORBITAL MO)

'~ Phan’ t lé. mét he' "hoan chinh gém b6 khung cac’ hat"

nhan duge dinh . vi. Céc dxén tu’ phﬁn b6 xung quanh bo khung
dd.. M6i dién- tU trong phan ti tuong ung vox m()t ham '/’Mo‘

_ xé.c dmh Phan to ha1 nguyén td thi. orb1tan la hai té.m (H,, -
“:02), _ né’u phan t g6m s6- lon ng'uyén i thl orbltan phén to
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la nhleu tﬁm .86 orbltan phﬁn tu bing tdng s6 orbltan cua céc
‘nguyen s '

'PMO C_ﬁ’i iCz'/’z :C3¢ C'4’/’4 ,v‘ﬁ o

t/h ; 1/!2 ; tp3 5 Yao - “ -che ham 86 orbltan nguyén tu ‘
;cua cic dién ti 1, 2, 3, 4 .

| Cp Cy C5 C4 ... :-cdc hé s6 dic: tmng cho su thu hut'
cua ng'uyén tl:cd dién ,tu.l .2 3, 4. . -VA0 | ,orbitan ¢ phﬁn ti.

,,,,,,,,,

thi Cl = Cn = C3 = C4 co: RS i "‘;;;f;i;; 3",,‘;3?;1
Né&u dé dlén am cua chc. nguyén ti khé.c nhau thl Cl
CZ % 03 * C4 Vg i"? TR D L

~ Céc ham sfi song phén tu t/)Mo orbltan dac trtmg bél 56
luong tu orbxtan 3 hinh dang orbxtan va_' nﬁng hmng orbltan xac :
dmh to,m 8. S o

* o i

- Su phan b6 chc dlén tu véo céc orbltan phﬁn tu tuan
theo nguyén ly vtmg bén vé nguyén ly Pauh va quy ‘thc Hund

- Déi. véi phan tit hai nguyén ti cua céc nguyén t8, chu ky
1 va 2 co hat nhan nguyén tu béng nhau ta e
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Trubng hdp néy gap o cac phén A Nz, Gy Bz

L "'— S6 llén ket hoa tn
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9. LIEN KET KIM LOAl

(I H A : ! SR -
Llén ké't g:uxa cac dlén tu hoa tn vdx cac nguyén tu hay

;mn bé.ng lua tudng tac dlén Theo phttdng phip ¢ orbltan phén
b thi trong tmh thé’ kxm loa.l cac nguyén ti- lien ket v6i nhau
nhd cac dxén ti hoa triv chuyén ‘dong’ trén céc ‘orbitan phéan tu
nhléu tam Céc trang tha1 _nang luang cla . ‘cacv orbltan phan ti
;nay xﬁp xi bang nhau hop thanh dﬁy néng’ luon g01 lé mlén‘
L néng lugng.: Cac dxén tit 56 t6n ta1 s cic trang thax néng luougi"
thﬁp nhﬁt trong mlén gox lé mlén hoa tn Céc trang tha.l néng
>luong cao hon gm la ‘mién dﬁn dlén ‘
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'1o ‘LIEN. KET HYDRO *' 7% tdioie 52 i

La lien két thuo hlén gura céc phan ti cua hdp chat gl{fa- o
éknnmanhvm*hydm Hydrotmngphﬁntunéyvélcapdléntutut
do cua; nguyén tu a klm manh 0. kich thuéc be (F,, O,fN)’

,V{dg;-»_ H - F . H - P B H F

ik Luc HUT GIUA CAC.| PHAN T

;_Guta ‘cdc, phan -t el t6n ta1 llIc -hit - tinh. dlén - Nguyén ;
nhan Ja do sy. phan- b6 cac: hat t{ch .dién: trong phﬁn tit tao; 8
: thanh ludng cuc dién v6n co, ‘hodic do hlén txxang cém Ung, '
‘hoge do chuyén déng cua cac hat mang dlén trong khoé.ng khéc A

néo do

Wi on

- Phan tit cd cuc cd -cic hat mang dlén phﬁn b6 bﬁt d61 i
xUng tao nén céc trong tém dlén tich duong vé. am (’1 xa nhauf.
tao thanh 1u0ng cyc dien : HC], HZO

- Phan tu khﬁng cuc co cac hat mang dxén phan b6 d61‘
x1mg “Rén cde trong té.m dién tich duong vé Am tring nhau :
i Hz, 02, N2, CH4, COZ ‘" 3 ”,‘ P ‘5;: 1

P R

D6 phﬁn cyc _phéan tu déc tmng bing ‘,da.l, luong mémen
luong CUC y ' ‘

g : dién’ tich“claeye dign Ty “E oo e ans
I : do dai ludng cwc:™ T 0o U mdh Bowln End %
37



L Céc phé.n tu cd cyc hit nhau bang c1m trax d&u :goi; la hxc
dmh huong :

L rCac phén tu khOng cuc hut nhau nhd luﬁng cifc’ xuﬁt hlén_
k“_;_'tuc thm goi la ll.Ic phan tan’ (khuech tén) o

re ” b bei
>'1 - ~_-, D ll PR

f‘12 PHUC CHAT ;i i+ o

PhUc chdt 1a hop chit phufc tap Phan tu phuc chﬁt gém
v'xon phuc goi 1a noi cu ph61 tri, va jon ngoai cdu. Ion phUC
t6n tai ci trong tinh thé ‘va'ca trong’ dungfdich. @ Ui i i

:’i Céu - tao' néitcau’ ph61 tri gﬁm mot - ion" trung’ tam’ thuong
lawcatxon klm loau nhdm ‘Biivay céc nguyén t6 hai ho lantanoxt‘

'frung tﬁm va cic ph61 tu

PR L R S I S 1Y

Cac ph61 tu co thé la phan tu trung hba hoac amon

SRET

C’AU,HO.I Vi BA‘]-:,{T,gip-,

Aod

1 a) Ve mat the nang,'khl nao hé"hal nguyen Y ben
ivﬂng tao thanh Ilen ket héa hoc ? Ve glén do the néng tu0ng
.tac cua he ‘ 8 :

v T

b) Céc dal Iuong dac trUng cho llen ket hoa hoc

2. The ndo Ia llén ké’t ion '? Cho VI du

’, gﬁ'{v
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hoc trong phUc chat

“ ‘«'~»fvf.1Tru0ng hop nao XAy ra. ;hen Kt ion gu]a hal nguyen tu'?

E '3 The nao Ia I|en ket cc“)ng .héa tn '7 Cho VI du

D

O3 A

Dya tren dal IUQng vat Iy nao cé the phah blét‘hen Jket '_

£ ") &,

fnoi dung @& ban cua phUdnAg 'l ap nay 2 "Chio” V|' "du

s it c

6 Phan blet llen ket g va Ilen ket . Cho VI du

k/

\ R Exls

! \JL

SK‘L"Tnnh bay ve kleu tao thanh llen ket cap dlen tu VB '
w id

lon lién. ket ccng ;héa tr phan cUc va'*lien ket cong héa tn :
khong phan cUc‘? Cho vi du :

7 Tr| h bay ve cac tlnh chat clia I|en ket cong hoa tn '

Aer Briy o

8. Trinh bay ve su lai hoa va céc kleu Ial hoa da hoc :

;&*.‘L, ?1 »e:‘i

.9, Nol dung co bén cua phu0ng phép orbxtan phan tu" ’

1"10 Tnnh'f‘bay vé llen ketﬂ_klmwloaﬁ Cho VI du ’

)
)t,: . N

11 Tr|nh bay vé lien ket hydro'? Cho vx du

' 2. The nao Ia phan tu‘ kh6ng cUc phan tu cé cUc va,;

*'f ¥ T

su phan cUc phan tu

;i- r, .

13 Tnnh bay Ve cac Ioal IuC tu0ng tac gu]a cac phan :

14 The ndo la phUc chat'? Cho VI du

Hay trmh béy cdu tao phan tu phUc chat Va: Ilen ket héa

v »"ﬂ., »,~.» i 'i -n‘."..‘
15 Theo phu0ng phap VB cac phan tu sau day co bao

“ - Vai trc) cua chung trong(cac,hien tuong vat ly, hoa hoc: .*

Y



nhléUJllen ket cong héa i

02, F2, N2 Hay V6. 80 do bleu
,thl su xen ’

phu gu]a céc orbltan nguyen tu'7 -

17 DUa vao thang do dlen am tu0ng vdoi hay dénh gla
mUC d6 déc tnmg fon - cua céc Ilen ket i v

'Cal -WCI Fo - cf AI -"“’Cl‘f’s '—';CI CI “on

1‘8 Do ben vﬂng cla Ilen ket cong hoa tn thay d0| nhu“

: ,the nao trong cac day phan tl sau”

HF HCI HBr HI IR I TN

"’Hgo :H’zs”HZSe; HzTe

- Tmh 56 hen ‘ket cong héa tn theo phucng phép MO
:_20 Ve so do nang luong cua cac phan tu lon saq

SOREEN S P

P
Y




21 a) Tlnh do dai- Iudng% cUc cua phan 11" HCl: Bié't’

mémen Iuang ct,lc cua né 343 X 10 Cm q = }6 x 10 C

b) Phan tu nUOc cé do dél Iudng cUc Ié 038 x 10 m g

ST g

23 a) Néng |uong ion héa cua nguyen tu ro Ié 174 eV

?él |l,lC dlén tu cua né Ié 345 eV

Do dlen am cua flo la bao nhléu'7

x f -: ‘:x ]

b) Nang Iuong ion héa cla nguyen tu natri: la 514 eV al

'llJC dién t cua n6 1a 0,74 eV.

Hay tmh néng qung Iien ket cua phan tu NaF d trang

-k"th'a; hm ro = 231 X 10 m = 231 /3\ S

f B

24 Nguyen tu nltd trong ion NH 4 va phaw

'chung the nao‘7 Hay g|a| thfch

LEES

Hwang dan tr& lm cau ho: vd trd lm ,

,/'

; 0 NH3 céfy.-
- cAc. orbltan lai-héa:: thuoc dang: /nao?: Cau tmc hmhgrhoc cua ’

1. a) Ve mét thé néng, hé haJ nguyén tu tao llén két hda v

; hoc ‘chl. khi thé’ néng cla’s hé co thé ‘nang; cuc: tlé’u nghIa léﬂ

| U < 2E P "“44 il o et Urd
Eo nang lucng cua nguyén tu 06 lé.p

SRR TR R T

So d6 thé’ ning tuong tac xem trong Glao trinh hoa co

sd tap L

41



5b) Cac da1 luong décatrung cho hén két hoa hoc

o Do dél libn két d ;

. ‘g
ERITELT IR

e Nang luOng e keti E,k

2 Lxén ké’t 1on lé llén- ké’t hoa hoc thuc hlén gnra ha1 ion

‘ t{ch dxén ngudc dﬁu Phﬁ;luﬁc:hut tinh dxén /Truong hdp ﬁéy ra’_»

- P2
L u',' [T &:un\ ¥

glua ngUYén tl kim. 0z 'c_lnh,._ Véi),ng_!i){égit 4 é k:m manh co
hléu d6 “dién ém khéng nho han o e

b sl

a B 3 “ - o a 3 3 ; .
: 3 Llén ké't c6ng hoa tn l, 11 n ke§ hoa hoc thuc hxén-
bang mﬁt hay nhléu cap dlen tit dung chung

§ £ v i ‘
Truong hop xéy ra hen ket cong hoa tn hax nguyen tu

oofdcf) dién.4m’bing nhau “hogc:: ‘higu! d_g Lam: "dién .;-nho_. hon 2.

du-

i ER S

Dua vao dé dlén ém cua ha1 nguyén ‘cu tham g1a Vén két’
nguon ta phﬁn biét - thanh : hen két céng hoa tri thuan tuy,
lien ket c6ng hoa tn phén cuc; lientkét: jon. Lién: ké’t ' cong hoa
tris thuén ity (khéng phan: ctic) o] do d1én ém bang nhau

I o

b !a& b

Llén ké’t cong hoa trl phan cuC (hxéu do dlén ém 16n hdn
khﬁng va nho hon 2) e g

i3 REG ¢ W ‘L SRR bhae RURETRAL TN

v ‘Llén ké't 1bn co h1eu d6 dlén Qm lon hon 2

- Ngoa.l ra con, phén;blétf bang da.l luong . m6men luang e, u

AN

po= 0 lién ké't céng hoa tri khﬁng phﬁn ctIc :

,u > 45D hén két ion”

. g :
n

. ~D- 33x10 cm
c 420 : :



- t.4 Phuong phép ’VB V8 “lién ké’t cbng 'héa  trj"thita’ nhgn o
o glé thlé't hén 'ké’t’ cﬁng hoa tri: duoa ‘dé.m bé.o bing mét hay' 2

. Khi hai nguyen tu hydro lai” gan nhau se«xuﬁt ‘hien’! nhung.v :
tuong tac tinh dlén gura céc “hat mang dlén nglmc déu Cd ha1 o
truong hop xﬁy ra ::1& . :

- N Pl et wemd prih 5 ',‘
’;)E paFEA {L{x‘ 'v’,;,"u : '\,’,;-j Flopgis il 4y

U : th€ nang cia h¢ ; E, ,:inahgiluqhg' clia: nguyén itd ty

Nhu vﬁy hé ha1 nguyén tu hydro cé spm nchJc dau bén :
: vung tao. thanh llén ket hoa hoc :

i

' Ket qué. tinh tofn d = 0,74A. "E,"k =2E

Vi%do“d i lien ké’t“d L '0;74A < 2053A, sen o ré.ng hai

’dam niéy dlén tu cua “hai” nguyén tu xen phu lén nhau :',;" !

;

d cang ngén thi sy xen phu cua hai ddm may dOn dién
,' ti. cua hm nguyén tu hén ké't céng nhléu, lién két cang bén.

Theo Pauhng Bén chﬁt cuag hén ket cong hda tn la lue
tuong tac dlén gxua hat nhén . v61 mGt hay nhxéu cép dlén o
dung, chung

Cé’ >d:én tu dung chung s thé tao thanh do su -.tuong.

o, v;



téc tu trudng cia “hai- ddm:: may don* chén tu co; spm ng'uoa,
dﬁu cua ha1 nguyén 311 ¢ tham sgia: lién-két,” hoac tu*‘cép dlen -t
‘claa mét ng'uyén tu bo ra,’ obn ng'uyén s kla “cdt orbltan tu do"»

vvvvv

,xen phu cua céc dam may

dién .tu , é" cangf
nhléu Bai vﬁy hén ké't céng héa tri tao thanh theo phuong.
xéc dmh de dém bé.o .Sy - xen phu *gnra céc dam may lé cttc

5 Cac klé’u tao thé.nh cép ~dién tu lxén ké’t

- Cap dien tif lien' ket dige hinh. ‘thanh do ket qud sy xen
_ phu clia hai dam may don dxén tu s spm ngUOc dﬁu H2,
- Clzapz ;..;, S : : TR

' — Cép dxen tu hen két tao thanh do m6t nguyen tu 6.
cdp -dién ti khong phﬁn ‘chia dua ra. Cén nguyen ti hay ion
kia - co,orbltan tu’ do: Vi-dus: G - :

T T I :
T |

6 Lxén ké't g, thlfc hlen gnxa hm dam ‘may, cd . phuang xen
phu nam tren duong n61 té.m ha1 hat nhﬁn Vi du HCl

hai “dam’ mﬁy ddnt'dlén Thileg e
'.phu’.ong xen .phi. hai bén duéng
n61 tﬁm ha1 hat nhan

44



7 miliién - ké’t cong hoa tm co tinh chﬁt sau* A

] - T‘nh bdo hoa M61' nguyén t chi co mﬁt s6’hUu han
orbxtan ‘ha’ trj-nén: méi: nguyén ‘tit chicd: mét* s6-lién két xdc
dmh**vox cic nguvén tu céc nguyen t6 khac, : ng i 1

- Tinh phﬁn cUc Cac nguyén tu dha céc nguyén t6 cé -
do dxén am khac nhau, nén khx tao thanh hén két mat dé ddm
mﬁy dlen to hen ‘K&t s b1 nguyén tu 'cé do dlén ém lon hon
thu hdt, do d6 sy phan b6 cac hat tich- dién 1“phan cye dien,
Lién ké’t bi: wphﬁn “Cuc Z(trir trudng hop phén t’ tao thanh tit -

o

’ ha1 nguyén tl .cla cung mot nguyén” to), S ir S I

<

L2 Tinh dmh huong Tléu chuén' dé’ danh gia d6 bén" vmmg

cla hén ké't hoa hoc 1a d6 xen phu cia ‘cdc orbitan - dién tif
,hén ké't co spin- ngddc dau Dé’ dém .bao. d§ xen phu cdc dai,
cﬁc orbltan don. dlén tu phé’u xen phu theo phuong néi tﬁm hai
hat nhan. “Tink chat” ‘ndly ‘goi ‘13" tinh ‘dinh hudng Ké’t qué gitta
“hai lién két xudt phat tit mot” nguyén 871 ¢} t;rung tﬁm tao thanh
kgochoatrl :

o

8. Sy la1 hoa la sd pha ,trp  céc. orbltan nguyén ti cé
hinh dang va nang luong khac nhau cia. cung,mdc nang lugng
'tao thanh céc 6rb1tan c6 cung hinh dang va ning luong nhu
: nhau : nguox ta thuong gap, cic orbltan la.l hoa sp, sp ) sp

V& so dﬁ cac -ddm - mﬁy la1 hda.

,Jm. *_ ,'.'wm. - m..* . ;

13 Trinh bay vé IUc hut (guta cac phan tli (xem muc 11)

x“‘

B

S




. 14, Trinh b&y phIIc chﬁt va hén ké’t hoa hoc trong phuc-
chﬁt (xem muc 12)

. 15: Theo phuong phap VB céc phﬁn tu -sau:. day; co cOng
thuc ciu tao E R ST

L ‘_-;,l',:\.;_ ‘:.(_ LA P A S ”3 ‘«r_,b,ﬁ“,L

Phan tit N2 ducc dém béo bﬁng ba fien ké’t méé .l’iér‘x
' ké't Op vé hai' lién ké't T prpATE fi R

Phén tit O, dugc dam- béo bﬁng ha1 lxén ket ~+mot lien
ké’t Op p VA mot lién két T

5 4

Phan tu F2 duoc dam béo bang mot lien ket arp'_-‘*.'i
Thu’ tu sap xep theo do bén vung 'cua,‘phén tu -

F-F<0 O<N N

AR




= e ‘ LA . : ' ) Sl .
- ..Phén .t 'BeCly:,cd ‘cdu: hinh* hinh- -hoc: 1a: dudng  thing do
sy lai hda sp ‘cta nguyétg ti Be quyé’_li" dinh. - P

i ,,;t

Phan tit BCly ¢6 . = ~il”
oo hinh binh hoe o <
tam gife déu, do sy
lai ,V hda _spz Cﬁ{i..«.v cé,c .
ol‘bltanhda trl"thuéc
,: nglvl)’én;:tl_’xa,tmng;mm RS

. Biquyst-dinh: 0 v

-7 Phan t& CCl cd .
cu hinh hinh hoc_:?«ilé-
td dién déu, do sy lai
héa cdc orbitan hda o
tri thuoc 'n'guyén. e o : S
cacbon quyét dinh: v o > o

‘ - : ¢l

R




: 1'2’ DlIa~ vao thang dé dlénA ﬁm 4 tu0ng d61 tinh ‘hiéu - d6
:dlén am il LT O P

Hxéu do dién:am cang ldn t{nh 1on cla lién két cang cao.
e T "M%. .

18, ‘Do ben hén *ké’t tron _Aday phén tu s'au,_t;hay déi theo
'Chléu giam dén "t~ i - P

So di nhu véy lakvin theo chleu W dé’n I ldch thu(xc
orbitan’ hda tri tang. ‘Tuong tic tinh dién" glua cap! dien’ 't
dung chung v6i. hai hat nhan nguyén ta glém Do dai’ lien: ket

ting.- Néng lu0ng¢ hén kéft glém Tu O dén - Te ciing: gxéu thich
tuong tu o o ”\ : '

19 Sd d6 nang luoug clia cac: phﬁn tu

§

%‘;ze*'

'Ao ' Mo

" ‘Bo la chﬁt thuﬁn tu vi cé- ha1 dlén tu dﬁc than.



Sd d6 nang luong cua Cz, N2 cung tUOng tu nhu~ Bz

CZ[KK]az 023”2py~ﬂzpz ey %%f/; W
o 6=2 i
"Nv= —2—2 =.2.‘

Nz[KK]a2 o5t nzpy a§

A P*_ ww“

Cac dlén tu b6 sung phan b6 vﬁo cac orbltan tlé'p theo 6 "
' ,nang lugng cao hon tuan theo nguyén ly vung bén, nguyén ly"
‘Pauh va qui tdc Hund : . '

, O nguyén tit oxy va flo .cé trang thai néng' luong orbxtan
: s va p & xa nhau nén khéng che phi v6i nhau do do day;.
: ,-nang ludng phﬁn tu theo thﬁ td sau : ‘

B OZ[IQ{JUZS O%Px < ”zpy = ngp <l =gl < asz

‘ Py B
A MO, . A
S I » .
TN e
o 7 4 .
2t r R
0, ——— & 2Py gy — — — 0
2p N Y A" 2pl
A : /(_ .

2s N //
4 “CSLTHH L &

.



Oxy la chét thuﬁn tu cd hm dxén tu d0c thﬁn

Phan tu F2 c6 sd d6 nang luong tuong tu nhu 02 Hal.
'dlén tit tlé'p theo bo sung vao ‘hai orbltan ”2p); ~.7t2p

20 Ve so dé né.ng luang clia phan tu oxy nhy bai 19 So
’ ,d6 ning luong cua jon’ 02 kem phan tu ~oxy mét dlén tlt, nhu
: -'vay s6 lien ké’t : '

Ion 02 hon phﬁn o oxy mﬁt dién tu dlén vao orb1tan
”2py ~n2p' ) nhu the s6 lien ket hay héa - tri :
, ’ 8—5

‘N .= 2 = 1,5:

‘ ‘k'Ion' Og hon phﬁn tu oxy hai dién t&. Hai dlén tit nay
",-_dlén vao ”2py = ”2p Nhu véy s6_lien- két cong héa tri .

~

- 8-6 .
| ﬁN B
©Nhu vay do dai lien ket cang . l6n néu s6 lien két cang
vglé.m  Nhu thé’ dﬁ da.l llén ket . ngan nhdt la ion 02 va _dai

,‘-nhﬁt la ion 02 : jon 02 la bén nhét.

Phén i N2, céc 1on N2 , N%+ lam tuang tu. Phén tlt Nz"
bén nhat va co d6 dai hen ket ngin nhﬁt '

50"



B3 § fa)'j‘Tinh do dai luéng cuc cia phan ti. HCl :
Ho=ql

e _ 343 x 10 Cm
fI_ 1,6x10°° ¢

k hén
=21 >< ib‘“ mm = 0214 x 10 m
b) Mémen luong cuc’ cua HZO a
b Cu = 038x10m16><100
: = 0,608 x 102 Cm
sz 1D =‘3,3><’10,_r30. C.m

608x 10

=184 D.
3,3 x 10f3° |

22. K,SO, cd cong thic cfu tao la :
K0 O

S |

K—O/ o

//\\

“ Phan tit cd tn tai. sdu hén két. Trong sdu hén k&t - dd 'c6
hai hén két kép S = O, ‘mot . trong. d6 la lien két o, lién ké’t_
- con lai la T '

Llén két K - O la lién ké’t ion.

Llén ké’t S - O 1a hén ké't cOng hoa “tri phé.n cttc theo co-
'ché’ thﬁng thudng, ~

~ Phan ti N,[Hgl ] c6 cdng thdc cdu tao :

51



+/\

PhAn tu natrx tetralodomecuat Naz[HgI4] cd hai lién' ket - -
ion- natri v6i-ion’ phiic [HgI4] Trong noi cau, nguyén ti trung

- tam’ Hg cs hai- lien ket c6ng hda tri. phan cue thOng thudng S

va ha1 hén ké’t cﬁng hda tri klé’u cho - nhan véi. bén nguyén
t-u 1ot R o :

_ion. cr vm jon- phiic tetraannno déng -II. Trong ion phic ton
tal ‘bén- lién’ ket gum nguyén td trung tAm déng hda" trj hai
Coovei bén: nguyén tu nitd cd cap dlén tit chua st dung cla b6n .
'phﬁn td NH;. theo ca ché cho - nhan : :

N EN o

, Lxén két cho - nhan ky hxéu hang mii tén tu nguyén tu ‘
.cho dlén tu dén nguyén tu hay 1on nhan dlén tu

23 a) DG ﬁm "dién - cia nguyen té :
x I + E

x = 17,40 + 345 = 2085 eV
. b) Dlén tich cla ion’ Na va F déu béng le. Nﬁng Iuong,
_hén ké’t ion cta phan tu NaF '

s o R Iy I o
RN ST

T

r, n/

4

52

Phan tu [Cu(NH3)4]Clz c6 th ta1 hal lien ké't ion giita hai



no=10; -

*

@8x10 102,
1,6 "12x231x10

Elk = +5 14 3 45 (0 9)

- __49ev

- 24, Ton NH 4 va NH3 ldp dxén tu héa tn cia” nguyén tu
nitg ch\ia b6n cép dlén tu. ;

H:N: H  :N: H'

, Cé. hai trubng hop cac orbxtan cua nguyén tu mto 6 trang"{;'
_ thai lai hda sp - Khi . dd- truc cua cac orbxtan hu&ng dé’n dinhin" ,
cia td dlén : : '

6 ion NH tht cA cac

- dinh cta td dien déu cd cic

'vnguyén t hydro chiém giit.

. Tam tu dlén la nguyén tu
: ‘mto 0 phan tit NH3 cdc
ngyyén i hydro chi chiém
- ba- dinh cta td dlén, “cdon.

“ dinh the tu 12 cap dien. td
 tu do. Bdi vay dang hinh hoc L
ctia phan ti NH; la hlnh'f”

‘chop tam guic .

— | 5



_,:'Chmmg L. CAC TRAN G THAI TAP HOP
CUA CAC CHAT |

‘ O diéu kién xéc dmh m61 ‘chét cd thé tén ta1 4 mot trong
_ 'ba trang thai : trang- tha1 khi, trang thal long hoic trang thai

o ran.

1. TRANG THAI KHi
1.1. Dic diém cla. trang théi khi
'~ Kich thuéc cla céc phén ti khi rdt nh6 so véi thé tich

o mé. Cching chlé'm ch6

: ”;*-— Céc: phén tit khi chuyen dong khﬁng ngling v6i van téc
luon luén thay ddi vé do 16n, vé huéng va c¢d khuynh huéng -
chiém toan bd binh chia ;.

_ - Cic phan t& khi chi tuong tdc v6i nhau khi va cham ;
- va ché.m gitta cht’mg va v6i thanh binh 1a va cham dan héi.

12 Dac trung cho mbi trang. thal cua chat khl ’
'fla mét b céac thdng sé trang thal ‘

Dd la céc’ thOng s6 nhiét do ’.l_‘, ap suﬁt p, thé tich v, s6-
‘mol n N61 ‘céch khac :

p .= AT, v, n)
VOl 1 mol khi ta s phuong trinh

pv = RT (I1I-1)

54 -



: thé tich phan tit gam, S
hang s6 khi 1y tu&ng, R = 831 kJ/kmol dﬁ kh1 é.p

o ‘:3"R
sust do bing Pascan (‘1 Pa =1 N/m) va' thé tich do bﬁng o
metkh61 L : :

Vm n mol khi phuong trinh e dang v ;

| pbo=nRT, L)
v = nV ;o f
_Thay no= o
. m : khéi lugng ctia n mol kh
pv = ;n_{RT EREE T - (-3).

* Cac phuong trinh trén goi la phuong trinh _trang thdi khi -
ly tuoug ¢ tén goi. phudng trinh Clapeyron - Mendeleev I
Diéu. kién tidu chuﬁn dudc ‘quy dmh nhy sau
= L0133, 10 Pa tic 1a Rt atm hay 760 mmHg
B 27315 Ki= 213 K S
1 Dinh’ Iuat Daltor
Ap suat toan. phén cua hén hop kh{ bang tdng cic 4p suﬁt ,
néng phén cla ting khi’ trong “hén hgp ' : g '
P = Py + py +ope - (I-4)

P;=2'Pi fo
-1 ‘ .



1 4 Thuyet dong hoc chat khl

o Phﬁn t kh{ cg. kh61 luong, co kich thuoc khéng dang‘ o

_ké’ so v01 thé’ tich chung ch1é’m ch6

| - Glua cc phan tu khbng cd luc tuong téc vé chi ‘o va

4 *cham dan h61 gxua chung v01 nhau va vcu thanh binh
'y '— D(‘)ng néng trung blnh cua cac phé.n ti khi

E, M

rwlm

vﬂn toc toan phttdng trung binh

M kh61 luang phan i,

Trong m6t luong khi & diéu k1én X4c dmh <T> chc phﬁn

: ",‘tu kh{ khac nhau cd d6ng nang néng
M}

E; ==

1Ty R

]
Vi v6i mot chﬁt khi M 1a hing 56, E; ty 1o véi u2

. Maxwell da thlé’t lﬁp blé’u thic m6 té su phﬁn b6 céc phan
' ";tu khi theo dﬁng né.ng :

. N Nae i/RT I (IH—G) -

Nl : s6 phﬁn tu khi chuyé’n dong véi- vﬁn téc u, cc_$ déng '

’;EJ' nang E;

N t6ng s6 phan tu khi ;

56 .

Khi ly tuéng la nhtmg chﬁt khi th6a mﬁn céc dléu k1én",:“"

:
i
2

4

!

;
i
3
3

§



é s6 ti lé la héng s6 a nhlét d6 kh6ng ddx o

co s6 lﬁgant tu nhlén

15 Khl thu’c

Thuc té’ cac khi thuc cd tucmg tac: gma céc phan tu nhﬁt

15 6 ap suét cao va nhlét do thép

Thé’ tich cua cdc. phé.n il khi la déng ké kh1 nghlén ciu

gy ép suﬁt cao

Thtic nghxém cho thdy & ap suﬁt ‘cao hon diéu klén tiéu ..
chuﬁn, phﬁdng trinh trang thax khi ly tuéng cho két qué khong ‘

phu hap.

Dé’ ap dung phuong trinh trang théi cho kh{ thuc, Van o
der Waals da dua vao céc thua s6 b8 sung. Iﬂu de’ phtidng.

trinh co dang

| (P+-§5) (V-b)=RT o | @m-7)

‘ !
g
VZ

R R

| 2 TRANG THAI RAN

21 Chat ket tmh Chat vO dmh hinh

' "r— Trang tha1 rin 6. hal loa1 la : chﬁt ké't tmh va chﬁt

’ v6 dlnh hinh

: 6 hang .dac trung cho luc tudngv tac giffa cdc phén -

b : s6 hang dic trdng cho thé tich -»rién'g'cﬁa cic phé.n




Chat’ ket tmh co ‘cdu’ truc mang tinh " thé, trong "dd cdc

phan tu sép xép theo’ trat tu X4C dlnh

' Chét ket tlnh cd nhlét dd. ndng. chéy xdc dinh. Cac tinh

chit vat ly, héa hoc dién ra theo cic phuong khac nhau khéng _

‘g16ng nhau, dé 1a tinh b4t dang huéng. -

: Chét vé dinh hinh khong cd cHu truc tmh thé céc phén'
"tu sAp x6p hén don. Chat vo dinh hinh khﬁng cd’ nhlet do nong ,'

chay xdc dinh. Cé tinh dang huéng

22 Céc loai mang t/nh the .
Tuy theo bén chﬁt lien - ket hoa hoc trong tmh thé ngum

ta phén blet ‘
- Mang tinh the fon‘"?':": lyc ien két gidta cdc phdn tit la
llen ké’t jon ; ' ‘

- Mang tinh thé nguyén ti : lien két giita cdc nguyén tir
la lien két cong héa tri ; - ‘ :

- Mang tinh thé. phan tir : lien ket gifta cdc phan ti la

“Ite Van' der "Waals ;

- Mang tinh thé€ kim loai : lién ket giita céc nguyér»lv tu,
ion duang la v01 khi quyé’n dién tit hda tr1

2 3 Hlen tuang dong hinh va tinh da h/nh

- D6ng hinh 1a hlén tuong cic chdt khic nhau khi két

tinh tao thanh cic tinh thé cd cung hinh dang va cung kich
‘thuée., -

= Da. hinh I t{nh chat cia mot s6 chat khi ket tink &

. nhung dléu kién khéc nhau tao thanh chc loal tmh thé’ od, dang
hinh hoc khic. nhau
‘B8

§




t ~3 TRANG THAI LONG

Trang thél long la trang tha1 ngung tu trong do dOng nﬁng
:cua phan tu tuong duong le thé’ né.ng tuong tac gnta chc phénv
i t\’I‘ ; » ' :

- Céc phan ti long luon luon chuyé’n dong. Chung co thé’.’
'truot len nhau, i tit ché nay sang ch6 khac 3 nhtmg hlnhi

: _dang cua chat long phu thuoc vao binh chtIa

L mat cdu tao chﬁt long ngum ta khang dlnh rang trang v
‘ thal long trong pham vi hep cd cﬁu tric nhu cfu trdc tinh
the (trét tu gan) nhlmg trong pham _v1 l6n hon trang thai cﬁuv
truc bi ‘dao 1on (m&t trat tu xa). S& di nhu vay I do su’_
chuyen dong cia cic.phan ti & trang thai léng da lam xudt
hién cfu tric tinh th€ & noi nay nhung trong: khoang khac cdc
o phan ti- roi. di ché khac thi cfu tric tinh' thé & noi nay mét 3
" di va noi khéc lai hinh thanh. ' . s

- CAU HOI VA BAI TAP
"1, Dic diém cla trang thai khi-? Viét phuong tinh trang
. théi khi Iy tudng va néu y. nghia clia cac dai Iugng, pham vn»
: ép dung (xem muc I, phan 11 12).

‘ 2. Noi dung thuyét déng hoc chat khi. Viét phUdng tnnh;y
phdn bd cac phan t khi theo vén toc Neu y nghla vat ly :
“clia céac dai Iuong (xem. myc 13, 12).”

3 Phan blet chat két tinh, chat vo di nh hlnh'? Phan biet o

céc Ioai ‘mang tlnh the’? Hlen tugng dong hinh, thh da hinh
3(xem muc 2). «

B9



s 4 Hay chUng minh d‘nh Iuat Avogadro dUa vao phuong
tﬁnh trang thai (xem muc 1)’? ' =k

5 Tlnh khOI qung phan tu cua benzen biet r%ng 600 mI 

‘,‘r'h0| cua né 6. 87 C ép suat Ié 832 x 10? Pa cén nang
";;13 g

nhau fa 1oo kPa; The tich' hén. hop |a 6 Iit.

'___67','
P .

‘ 7 Tron 004 m> ‘khi Ny o ap suat p = 96 kPa v0|_'
0,02 'm® 02 The tich chung cta. hén hq)p 1a 0,06 m°. Ap sudt
toén phan lé 976 kPa. Tmh ép suat cua oxy thOC khi tron o

8. 250 ml hydro thu duoc trén mit - nu00 0 26 °c va ép
- sudt 987 kPa. Ap sudt hoi nudc bao hoa ¢ nhiét do nay 1a S
3,4 kPa. Tmh thé tich khi hydro o dleu kién. tleu chuan va

~ khdi Iu¢ng cla né

#A 9, a) Tinh ap suit rleng phan clia hon h0p kh| khl trqn"

2 Ilt kh| A 6 4p sudt p = 700 mmHg voi 3 It kh| B o ép
suét p= 800, mmHg o 27 C. o

b) T|nh ap suat toan phan cua hon hop HE

© ©) Tmh s6 gam mbi kh| trong hon hqp néu A Ié hldl‘O .

B 1a ‘oxy.:
’éié’t’ thé dch hén th'la 5 It

- 10 a) Xéc dinh phan W gam cua mot hon hop khi gom
'60% Cly, 25% Br, va 15% 02 theo kho’l lugng ;. '

b) Tinh thanh phan hén h‘?P;t_hGO-the’t_.Qh;&_‘ S

. 60

6 Xac d‘ nh . ép suat neng cua hon hop kh| gom 02 va
- 802 cé the tlch lan. IUQt a 2. llt va 4 llt Iay 6 ép sudt nhu _

e




A a) Tmh -dong néng trung bmh va van 8¢ toan phu0ng :
f‘trung blnh cua kh| hydro e} nhlet do 0 C va 27 C

,b){ Néu ty 16 6 phar’.“,tq —ﬁ’ - 005 ‘tvh‘l E _|a bao nhigu ?. -

Hu‘éng'da’n tra loi __('ﬁu 'ho’i va bai tip

1,3 x 10° kg x 8,31 x 360°
83210“610 m

5. M= = ‘g/mol"’

'Kh61 luo’ng phan -t la 78 don vi- cacbon 2

. _‘6 Theo dau bm

e VOZ trong h6n-hqp tﬁng‘lénvala‘n'lé 33

’Vsoé trong hSn hgp té.ng'lénb 1,5 lan la'z‘,.

nén Ap suft ﬁéﬂg .phﬁn gi’é.‘m di véi ~s6 lé‘n’tﬂahg ing.:
100 R
p62=TkPa—333kPa ;-

006' |
A Thé tich N2 téing lén m 1,5. |

P, = ﬁ-“-k,l"%

;p02=pt‘4,'—pNz 76 - 65 = 33,6 kPa

< i

61



8 ptp PHzo = 987 ;4,4~=I95»3 kPa ;..

6 dléu k1én tléu chuﬁn :~

po = 101,325 kPa T, = 299K
T, = 218K U py = 954 kPa
v = 025 x 10‘3 m3

- 953x273x0,25x 1072
Yo =T101325 x 299

= 0,205 x 10> m®

Kh6i lugng khi hydro la-

2 x 0,205(

2241 ‘0’0_1_84?' :

. 9. Ap sufit tj 16 nghich v6i th€ tich

P2 U
700 x 2 '
Pa =75 C 280 mmHg

. 800x 3 : e
pg=—"p—- = 480 mmHg

Pp = 280 + 480 = 760 mmHg = 101,325 kPa.
- Ap dung phuong trinh frang thai khi Iy tuéng
‘ D N L jJU = nRT - »

.62

e i § 2
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S S 280 % 5
"H, = TRT "~ 300 X 62400

~ do dd = 0,000074
R = 62400 ml».mgHg.K‘

480 x 5

0, = 300 x 62400 0, 0014 TR

my, =2Xny = 0000074 x 2 = 1,48 x 0%
- mg,=82Xng, = 0,00448 = 4,48 x 10°g

Mgy, X ney, + MBr2 X npp, + Mg, X n02
.10 M= _
_ ncy, + g, g,

‘ 25 15
n -,-7—1- #1607+ 825
60 25 15

RET R

___ w0
“w % 15T
T 1’60 32

68 .

Theo dinh luat Avogadro & diéu kién nhiét d(f) va 4p 'suéff
khong d6i, thé tich cdc chdt khi ty 16 véi s6 phan ti gam,

nén thanh phén thé€ tich chinh 1a thanh phfin 's6 phan ti gam.

" cr, 0,845%x 100 . -
O oy ¥ ey T 10, 10T T T O18%
) Clz Brz 02 . - y . :

S .63



0,156
%Br, = 14 1oo_ 105%

. %02,= 100 = (57,3 + 105) = 392%

. 11 Ap dung hai - c6ng thUc sau :

M’

— 3
Ed:.'z'k.T;'T

N, = Ne~ BiRT

| Bit My, = 2.

e



Phan II CAC QUA TRINH
HOA HOC

Churong IV. CO Sé NHIET DONG ‘HOA HOC!

Sy 3 L

1. NGUYEN LY |

0Q aA + dU

A+AU

‘ U n61 né.ng (ham trang thal), nﬁl néng cua hé c6 lﬁp

khéng d61 _ I
K T ‘ co;ist::-' .= o” R |
e T 6AT PdV t

T

Khi V = const :

]
8

&
Q

: §;
‘c
=T
<

n

(=]

O Kni' P

‘COnst:» »:V@SQ‘ dU + pdV = AU+ pV)

5. CSLTHH R : e

Q, A nhlet luong va: luong oﬁng ma hé tzao d01 v01 m61 truong;




U+ PV la -entaixpi, c_ﬁ‘x‘lgvlafha'rn trang +thai.

2

H =
= fc ar o

Qué trinh doan nhlét

Sie

"~ 2. NHIET HOA HOC

| - 9nhigt héa hoc T T thiet do;lg/:
- Dinh lugt Hess : = *
e - Qv =AU

i;._.__.'_ Qp —. AH

.......

S, ch phé.n ung /\ ST
_ aA+ bB=eE+fF+ qx
- A"q. = eqsmh E . + qumh F: aqsmh A bqsmh B
- Dmh luat Ktrchhoff
;] aq
o o aw T
‘ AC blé’n thlén nhlét dung cua chﬁt phén ung

AU298 +. fAC dT
N 298 fe

. AU’I‘~-,"
T

SRSLTE AHT= AH298 4+ fAC dT
. SRR S 28

66



o Né’u‘: bd qua sy phuthuéccua nhlétdungyéo qhi_ét do -

fENen AHT = :,;A.H.298_"l+’ ACH(T:= 298). ... 11

3 NGUYEN LY II

Hléu suﬁt chu trinh Carno ’

7 Tu do ta cd. t&’ng nhlét rut gon clia_ chu trinh

_' 5 Q.
e oades_

s la entropl, nd lﬁ hém trang tha1 Nhu vay dQ dS,
'S 1A yéu t6 khué’ch 'd6 clia sy trao d61 nhiét. T e
“ . Biéu thxm toan hoc ciia nguyén ly II

' QT 7
dS" Q Ghisom T

" Véi ‘cde qué trinh 5,trgngl he ¢ lap dS = 0 v'a%*As‘ 20

o



L -dT dr " AH:
.~ST_S +fprT Tn prIT f

ch phé.n ung aA + bB = eE >+ f F thi blé’u thuC entropl o

- Chat nétiyféﬁ*“‘cﬁaé?‘tif oxaénz*’Kop = comst
e T L3

?

l .

Y ?Asp_.— ess * fSE - aSA'-bSB ‘

- Gnra entropl va ‘xéc suﬁt nhlét dbng W s hé thue lién -

“hé sau- R S e

, E_ ~23 | PR
ko= N 138 10° J/dﬁ 1 S EE:

4. NANG LU’CNG TU’ DO THE HOA HOC

Tu nguyén ly I va II ta. co bléu thua chung
TdS > dU+ oA

pdV + dA’

"6A; céng ch6ng cac ngoal htc khac ngoa1 r-ﬁng ‘gian nb

Khx 6A’ =70 thi qua trinh dat dé’n can bang

X, ,$ TdS - pdV _>U: us, n
: H(S P,

li




L g01 la thé& dang nhxet dang ap

'dF' =;—SdT PdV——> F’

dG -SdT + YdP — G

Céc h:}m U H F G lé hé.m dﬁc tnmg

' '3"—7Ha1 ham F va G tién'lgi ‘vi‘cac: th6ng 6 T P V d«-u~ '

- do duoa béng th\Ic nghlém Kh1 6A’ ':t 0 thi

-A_dF = —SdT PdV aA' e
4G = -SdT+ vdP—éA" L e

" Khi T, P = const thi Amax T, p .=\'-AG-" S dmVRy Dstinoon

Do vay FE duge goi 14 the dang ‘nhiet dang t{ch G duge

o= U TS cho nén 8 i SR
G = H - TS cho nén 5 R AT 1

‘ Cée phuong trinh AF, AG duge dung xhc dinh < cluéu huong o
. qua trinh. Khx qué’ “trinh - tu :dién -bign “thl ‘AF: hoac AGH< 0.
'Khl hé dat 61 trang tha1 @n bé.ng thi AF 0 hoéc AG 0

’ T D61 voi cac phén ung hoa hoc, “thanh. phén cua hé luOn
~ luén .bién d6i. Su- ‘bién thlén néng luong ‘ctia’“hé - do: su blé'n
thlen mét mol cdu ti né.o do Khi - moi“y&u t6 khac khéng ddl

~du0c g01 lé. thé’ hoa hoc : )
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CAU HOI VA BAI TAP

. 1 He nhlet dong la g|‘7 Phan biet he md hé km hé co :
'axb, R : . (R o ot ( s

" g 20 The nao la ham trang théu va thﬁng so trang thal’)
Phan blet th6ng s6 cu0ng do va thong so khuech do

3 The nao Ia qué trmh chu trlnh'? Thu00 do qua trinh
Ié g'? en JEE i A‘;xu . T .

; ' 4 Nol ning: 1 gl’? Viét bleu thuC toan hoc clia nguyen
o iy nhiét dong Lo L

Tie e
41:& :

5/ Cho blet nol dung d‘nh Iuat Hess va cac he qua cua no.

6 /ého blet non dung cﬂnh Iuat Klrchoff
7 jghan blet qué tnnh thuan nghlch va bat thuan nghich.

i - / Néu céc cach phat bidu nguyen Iy Il va viét bleu thUC
'toén hoc cua né.’ e e

9 Cho biét . y nghla thong ke cua nguyen ly Il va gldl
han clia né

&g' "; i) i ”‘ Loeomgd '1':‘ ESVEY: Lyl o ; g
- =103, The dang thh F the dang ap G. Ia gl” Ung dung clia
AF VAAGsE e T e U g G

SRR R

A

%11 C6:35: l|t khi . hydro dUdc giai . :phéng:d’ P “const: do

‘ »-_téc dung clia+; k|m Ioai v0| dung ‘dich” axn Hay tinh cong smh

_ra do su gial phéng khl dé 0, 25 C e e ?

R 12 Tlnh blen thlen noi nang khi~ héa h0| 1 kg nUOC 0
' T = 373K blet nhlet hoa ho: 3 dleu klen do bang 21092 kJ/kg



/Ju
A

Z\cha 7 ’; )

» COI hdl nu0c Ié khl Iy tu0ng va b6 qua the '[lCh chat long

43, Nhlet tao thénh nlec Iong va khf cacbonic t dcm '
chdt 6'T = 298K va P = 1,01310 N/m | Ian |u¢t bﬁng -286,831
va —395018kJ/moI Nhlet dot chay metan o " diBu * kign* do Ia

—890 o1 kJ/moI
:? C/’

ﬁay tlm nhlet sinh cua metan o,nhlet do tren kh|

L a) P const b) V const .

1 Hay' so sanh AH298 ‘cla phan Ung khu st oxyt Fe203 ,’
bing céc chét khi khéc nhau H2 ¢ c va CO & 298 K |
‘\

| Bigt: nhlet sinh ¢ - e g
| _

e Fe203 H20(h) :
\ AH°3298 (kJ/moI)M —822200 «—2418 —1105 3935

(‘.

15 Hay Xac - d‘nh blen thlen entropl cua 1 mol khl Iy tu0ng

~ khi glan no; dang nhlet tu V1 den Vs = 10V1

16 Xac d‘nh b|en thlen entropu 0 248K cua phan Ung. ‘
C+- 002 2CO biét: rang o nhlet doedé entropi cua cac_ o
c1at phan Ung lEn lugt: Ia ' :

. . A e
2T R G

c ,_.,_cloz'_ So.co.

B !.)A“ v

8248 (J/moldq) 574 o 2136 1934

17 T|nh AG o 25 C va 927 C cua phén Ung

1“ L ; s \

CaO(r) 3 COZ(k) Caco3

: Bé qua su phu thuoc cua nhiet dung vao nhiet dé Céc ,
glé tn AH°S, S va c® 3 o 298K tra bang 1 phén phu Iuc '

b



18 T|nh AG cua phén Ung ‘6 727 C B |
| —» Fe(r) + 002(k) ;/’ . -

Céc gla tr: AH°3298, S 298" va :C ng&tra bang 1, phan phu

. 19 Nhom oxit: cé thé khu thanh -kim loal béng kh| hydro\,_g
khéng? (chéng han- tlnh 0 427 C) Cac glé tn AH°S, S 298, C°p -
Ccla Al0g, Al H20 va H2 tra bang 1 phan’ ‘phy’ Iuc Bo qua

: su phu thuoc cua nhiet dung véo nhlet dé L 7
) . . /ii

20 Tmh AG K3 30 C cua phén Ung :
HZS(k) - Oz(k) — HZO(I) - SOz(k) g

Cac gia AH°S, s° 206, C°p clia cac .ch&t tra bang 1, phan
phu Iuc Bé qua su phu thuéc cua nhlet dung vao nhlet a0

21 Tmh AG o 227 C cua phan Ung

Csz(k) + Oa(k) — COz(k) + H20(h) o

Cac gia AH°S, s°, 208" Cp-Clia- chc chét tra bang 1 ‘phan.
phu Iuc Bé qua sy phu thuoc cua- nhiet dung vao nh:et dq

22 Cé hai s0 do phén Ung sau o o =
A + Fe203 s A1203 + Fe @

Fe + AI203 — Fe203 + AI i(b) |

. Qué tnnh nao thUC te dlen ra dudc'? Céc gié tn AH°3293, &
,-S 298 cua céc chat tra bang 1 phan phu Iuc



\%\7 Htmng dan tr& lm cau h0l va bat tap

1. Hé ‘nhlet déng lé mot vét thé hoac nhom vat thé’ lﬁy.',
ra nghlén ctiu, co ranh gi6i - thue hoac tucmg tttong véi cic '
phﬁn con lai duge., goi la inbl truong H8.cd sy trao d61 chﬁt
oy va nang luong vcn m61 truong 1a hé md. Hé kin chi cd sy trao

Qw}‘ déi né.ng ludng Con hé cb lép khﬁng 6 bt ky sy trao d61f_~.

-chat cung nhu. nang lucng nao véi- m61 trudng. - D :',.; o

‘2. Trang thél clia 'he la tdng hdp .cac tinh chﬁt vat ly vij .
mé clia hé. Méi tinh ‘chét vat ly vi ‘mb cia hé duoo xdc dinh-

béng ‘mot dai luong vat Iy e thé’ do truc ti€p hodc- gidn tiép -
“nhu nhiét do, ap suét, the tich, kh61 ludng ‘Nhitng" dax lucng‘ '

vﬁt ly. dac trlmg cho trang théi- vi mo -clia ‘hé dugc gm la thﬁng_‘ -

s6 trang théi. Théng s6 khuéch do. (dung do). phu ‘thu¢c khéi
+ -lugng, ¢6 tinh chédt cong duge. Thdng 56 cudng do- k.hOng phu
thuﬁc vao kh01 lu’dng cua he :

R X Khi' he chuyé’n i trang thal nay dén trang thal khac -
tdc la thyc hién m¢t qua trinh: Chu trinh la mot. qua trinh |
‘vong kIn Trong qué trinh giita hé va m61 trudng o su ‘trao
déi nang luong ducn dang nhlét hoac c6ng Nhlét va’ cﬁng Ia';
nhlmg théng 56 dac trtmg cho qua trinh - '

4 N01 ning cha’ hé Ia: t6ng déng néng cla ‘céc’ phén tu.

, nguyen tit, hat - nhan, dlén ti:. cing thé: néng tuong’ tdc’ gita.
: cac ~vi “hat “trong hé: N61 ndng cia: hé:la ham trangA thai
U(P )= U(V, ), d6i v6i kb ly tuang U =:UM): o

LE T .
2 ¥

Bléu thtIc toan hoc ng'uyén ly I

5Q 6U +. dA



5 Phat blé’u dmh luét Hess -

EAHS cu61 EAHS déu k

Vi

No la bleu thUc nhlet dung cua cac chﬁt phén uné.

Kh1 do co thé xac dmh hléu Ung nhlét nhlét do- T Klu
bxet hleu Ung nhlet 298K ’ : ' |

AH°T = AH°298 + fAc ar”
b U T v e 298 cl LRI
; _ = ZC , cu61 2 dﬁu i»:’!{"f -
7 Qua trmh thuén nghlch lé. qua tn; h”‘ma é chuyen \vo v
g trang thm cﬁn" ‘

q( o

o cung chém tu trang thal can bang nay
: .'bang ‘khdc. ma cac thﬁng so trang ‘thai glua t:ac trang thai. ké’
tigp’ ‘nhau~sai khéc:vo: cing be va 13 m61 thoi; di€m:cac: thong
" s6::cha; hé: ‘cling sai - Kkhac vd: cung bé :s0 _v0i'rchc, thﬁng s6 - cuan
™oi trudng. Né’u thUc ‘hién - mot ‘chu . trinh khong: chi he ma. cd .
mél truong cung du0c khéi: phuc hoan toan. .Qué trinh thuan‘
'nghlch 1A qué trinh ly tu&ng Cac qué trinh thtm la nhung qué
trinh bﬁt thuan nghlch T . Lo i

8, Phét ‘bidu nguyén i R

: 74




e Khéng t6n ta1 déng co vinh CUu loax II déng co. nhan‘

nhlet tit nguén Tl va s1nh c6ng 5o

- Nmét khéng thé tu truyén tu ngu6n lanh hOn sang

T nguon nong 3 & S

T

- Tén ta1 ham trang \thal entropl }361 vcn cdc qui trinh_‘

‘trong ha* 0. lép AS a' 0.

Bxéu thlIC todn . hoc nguyen ly L.

5Q

9 Entrop1 S 1a yéu. to khué’ch do -cuia su truyen nhlét Su j
truyén nhiét 1a do chuyén dong nhxét hon loan cia cdc phan EE
tit trong hé. He nhlét dﬁng gom 56 phan ti vo cling ldn, ‘cho

; “'nén cdc. trang tha1 vi‘mé cua hé e quan hé xéc suat vii. cé.c o
’trang thal v1 mo, boi. vay 8 ﬁW) Boltzmann da tim duocf :
“h¢ thic S = kan Chinh- de tinh chat th6ng ke nay, ng'uyén ‘
ly I chi ap dung cho nhung vi mﬁ co 's6- lucng hat huu han._ g

10. dF = -SdT - pdV - aA’m;x e

5AT V = —dF ATV —-AF :

F=U- TS la nang lu0ng tu do dang tich, la phén: n61‘

_nang ctia hé co “thé - chuyén thAnh cﬁng trong diéi klén dang

nhlét déng tich. . :
: "«!“éG _ lsaf ¥ vap - 6A’mag

6AT P =1«—dG ATP = ""AG

- G H - TS 1a- thé déng ap. hay entanp1 tu do tic laﬂ

phan nang lucmg cia hé cd thE: ‘sinh- cong trong diéu kién ding

“nhiét ding 4p. AF, AG duge si dung dé’ x4c dinh chléu ‘huéng
cuaquatrlnhAF<0AG<0qmtnnhtudlﬁub1é’nAF 0,

- 0 he dat. t6i trang théu ‘cAn bang



LG

dV & Lo
‘_EAV MRT) zz{c

-
[
l Il

r 5x‘8‘,315x273 AN
22,4 ’-;<"..35~4,’.63~.,f1”],- -

2

12. AU = Q-4 ;

Q—21128103J o
p(V’ - V) ~ pVh i 3
nRT 8315103x373 SN
. "18% 1,012.105 B

B 8315, 1o3x373

2112 800 - 172 305 1940495 J

13 CH4 + :zo2 002 v 2H20+AH

et e .1

: a) Kln P constv

AH AH"COZ + 2AH§H0 AH‘S’,CH4 .-
Vﬁy AHOCH, = ;AHoco '*‘ 2AH0H20 AH T
AH AHhéyCH4 890 910 J/m01

- AH‘S’,-_C"H‘{; *'fl286_8‘31v'.—_2x39»5’018’ + 1890 910

| c + 2H2 = CH4 Agg,‘éﬁ;




Sl \

e R
k’t /4“ CQAU AH AnRT A
M - fy ,A" ‘=_—17- . '?” @U* |

U= ‘-74 930 - (—1)8 315 103 x 2 8=
\ /@4 = -72150 Jmol

14 a). Fe203 3H2 = ’, 2Fe + 3H20 + AH

P ;’s S

oy 2Fe203 + 8C =, 4Fe + 3(:02 g; AHb

1.

c) Fe203 + 3CO = 2Fe + 3C0,. + AH
AHa= 3AHs HZO AHs Fe;O3 |
AHb - 3AHs co, 2AHSFe203;
= AHC= 3AHSCO AHSFCZ§3 ‘ 3AHSC‘O-;*§~'-“ R
AHa= —.3x241 800 + 822 206 +96 8004“’

3x(-—393500) +: 2x822 200 f -lj}463'900
AH, = 3x(—393500) + 822200 + l T
S + 3x 110500 - 26800

‘ AHb>AH >AH . L :
.+ Nhu vay phAn ung khu Fe/z03 bang co la th{ch hdp hcm cé.

15, AST = Rln
i ;, 1
V2 = 10V1

AST = 23R1g10 SRS '
. o



AST = 23 x 8315 = 1'9,12'7?J/mol.do.'f_l |
. ) ¢ - ) -0 R
"16. . C=co, = 2co
ASyy = 2Sco & Sc - Sc02 = .‘? !

= 2 X 1934 574 - 2136 = 16746 J/mold6

U CaO(r) + COz(k) = CaCO3(r)

A ' AH°T TAS°T

_ Khi AC_';*,}'-“;=', const B DL e
AH°T = AH°248 + fAC’ dT = AH°248 + AC (T - 298).
28 ,: v :
. Ve T
L AS T — AS 298 + 2{8 P T - -— AS 298 + AC ln298

A,Ho 298 ""='\'AH‘2’9"8Ca.<':o3 - amg scao0 ~'AHgco, =

G -1206 87 F 635 09 + 393 51 = —17827 kJ/mol

~ e

AS 28 = SCaCO3 SCaO = Scoz =
. IR RN |

929 397 21364 = —'160_,44;_ o

: ACO ‘ C;c.acog, CgCao Cg,coz =

_ 8188—4280—3713— 195 |

= —1 72.270. /+\298 x 160, 44 ’ 12’4'458,88‘ J/mol.

AHOT/- —172 270 + 1195(T - 298)

73 \/,




5>AH<1>200 ,-=:_~_172 270+ 195 (1200 298) —170509 15 J/mol

= 57,72 J/rﬁbl. -

. ; 1200
‘AS‘I’ZO(\, = -16044 + 1,95In 208

Pl d

| EJ:‘AG‘I’ZO'O /=v—17o 509»’15 + 1200 x 157 72 = 18 745 85 J/mol
Véy & 25°C : AG1200 < 0 phén ung tu dxén blen -
8, 927°C AG1200 > 0 phén lmg theo: chiéu. nghlch
18'.‘ . Fe203(r) + 3CO(k) = 2Fe(r)§+f23coz<1;)
o ' =298, K | |
o f AH(z)% = 3AH0C02 AHOFe203 3AH°co
AHjs = 3(-393,51) + 822,20 - 3(-110,52)' -26,77 kJ/mol '

AS%05 .= 8S%o, *+25p ~Shey0, = 3520 =

3 (+21364) + 2% 2715 - 900 -3 x. 19791 =

n-

14, 49‘ J/mol;qo;

AC§;298&:J’ f—‘ 300 p,.CO,- + 2C° ;"T Cg,Fe203'T'3Cg,CQ T ; '

3 X: (3713) + 2 x 25,23 —104,8 -3 x 2914 =

e —30 37 J/mol da

:ll

T ,Bo qua sy phu thudc cia C véov nhlét 'do- thi e '453'5

1000
298

9

 AGiom '=»AH°298+ AC (1000 = 298)+ TAS°298+ TACpln



TR ; 1000
='-26 770 = 30 37 X 702 R 1149T- -~30 37T2x3lgm

=814 o J/mol ' EE .

' 19 De blé’t nhﬁm oxyt el thé khu thanh k1m loa1 bing
khi“‘_hydro khéI{g ta phél tinh. AH‘;“ & 427 C. '

¥ ALY

'A1203 G 3H2 7 2A1 + 3H20(k)
- "*“AH‘z’gsbu =,3H° 26 amg A1203”_ 3x(—241 83) +1669,79. =

= 9443 kJ/mol 5 “:
o Asmpu _~3st0 + 2sAl SA1203 3st

3 X 18872 +- 2 X 2832 5099 - 3 X 13059 =

_ 180,04, J/mol 6.

- ac, pi2ss = 3COH o "' 20 CS,A1203 30?{2 BT

3 x 3358 + 2 >< 2434 —~7899 - 3 x 2884

= —16 08 J/mol dé

P AR
NETIPE P I § SR
(S AR R

Bo qua su phu thuoc cua C vao nhlet d6 ta cd :
. .AGplI700 £ 944, 300'— 16, 09 (700 —»298) + (180 04 ““““

G 00
A BELEN -«—«16 OS)ln’gg—8 ) 700 93 998 12 J/mol > 0.

-Véy khﬁng thé thuc hlen duoc phén Ung khu A1203 bang

e “khi hydro i

fe«,.,(g,..wy - Y
2 ".;s SUTERE Sy

;'20 HzS(k) + Oz(k) Hz..o,@ + -’592(1‘),,. .

e

»



AHpies = AHonO(l) + AHOSOz AHgst =i
985,84 - 298 06 F90,15 1 e T

R —563 75 kJ/mol

ASpyzeg: = Sg,Hzo * Sy soz S%és,_ 53302 = e

3t ’(;' :'.":

~ =,6994+ 24852 20563——2-x 20503

="”’3"—194‘;71 J/mol.dé.*f‘

: [ 3 2t
Ao = c,, H20 + Cp soz CHZS 2 Cp,02 =

'73,30 + 39,79 '—.39,97‘- 5% 2936 =

28,33 J/moldé i , o
Bo su- phu thuge cua C -vao, nhlet d6 ta co :
' AGpu303= —563750+ 2833x5—(19471+ -

+ 28 33ln )303 —563 802 59 J/mol < 0

Phan dng thuc hien “duoé" 4t d8 'dé{ng. ’
" 21.- Phai tmg chay cua’ etan
CZH6(k) +. 3502(k) = ZCOZ(k) + 3H20(h)

AleI298 = 3AHOH20+2AHOH20 AH(S)!CZH6 =
“ = B-241,88) + 2(-39351) + 8467 =

6- CSLTHH s



82

'; 19 59 J/mol dﬁ

i —1512 51 kJ/mOI

;;‘ H]

. : 3 x 18872 + 2x 21364 22949 35 X 205,03 .=

= 4634 J/moldo oo g L

3x3358+ 2x3713 5265 35

h'»\‘ e SE B Fs
fre T «‘:wu',n,"-. o f,;.".Y‘;’r"?. n

AGpa,soog«= —1512 510 + 19 59 x 202 -

500
- 500(46 34+ 19,59 lnﬁ)

l

’= ~1508 496,34 J/mol < 0.

22, Tinh AG cia phén 1’Ing a’ B SR

z e

T P“298 = 3H(S),A1203 AH(S),FcZO:;, =

= -1669,75 + 8222 - —847 59, kJ/mol

,‘«»

'_ 'Aspu,293’ = ,‘SAle yokad ZSF 2S

S

: 29,36

; Bo qua su phu thuéc cta :C, . vao ;nhiét . do. thi- :

F6203
90 0
s 41 35° J/mo A
 ‘ Acgu,p CgA1203 + 200 CS,AI‘:- Cg,Fezo:; =

b




7899+ 2x 2523 - 2x 2434 - 1046 —_  -

R, e g :‘, PR

'—23 83 J/molda

AGPH298 = —847 590 - 298 x 41,35 =

= —859 912 3 J/mol < 0 ;{;’;ﬁ,,f";" P

Phén Ung 4 cé AG < 0 xéy ra- duoc Con phén Ung b cé
AG: > 0 khﬁng xéy ra duoc :

b= ff;m! (7”293/ @""f Af’ P z?x/]



V 'Chu'ang V CAN BANG HOA HOC VA
o CAN BANG PHA MOT HE CAU TU

_,3“,

1 TRANG THAI CAN BANG HOA HOC
s .:i = Phén ung ha1 chiéu-
| aA + bB eE + fF

AG. = 9/4}5 t fur -ops - bug
Khl AG ‘0 phén ung tu d1en blé'n

AG 0 phén ing dat trang tha1 cén bang, kh1 do n6ng ;

i;.dé .clia- méi . cﬁu ti- kh6ng thay ddl nifa.

. C- Thay /41 = ;4 o 4 RTlnP véo bléu ’thtm AG Kh1 cin
: bang ta cd :

S yi
Kp = LB ;
Ink, =, “E

l .

_ K , =1,KI'IP I hé.ng 56" can’ béng

; »
' -Thay P ClRT » :
A& . s Pt Ay
S KA nd -

CAv: blé'u'ihue hé s6 ch&t phén ung trong phu0ng trinh,
Kh1 thay P = N P trong dd P EP thi

P»-




| ,'KN .='”11Nfi ‘=’.‘Kva'A',’. e By
Cac hé thua K KN la .céc bléu thtm toan hoc ctia
dlnh luét tac dung kh61 luong

2 SU’ CHUYEN DICH CAN BANG

o L

:7‘ v jd,

R IR I N WY b
: AGf’r.», . dan AH" ,/ (=)
SR Tu an = — ta dan tol — A N L

S

" Khi phin dng toa nhigt AHp < 0 thi = >0

K, nghich bién véi T.‘,ﬁ' -
Khi' phé.n dng thu nhlet AH° T > 0 thi dT 5

) K, déng blén le T

‘wu . : /* EE T

.;4’ 7 ~5‘
o K p Ko doc lap v6isap: st Cbn ‘KN = f(P) ta co

'.'
:"Q

K}uphénungtaorassphantukhinmeuhonmm>0 ‘
sdinKyg : S ,
th —n
T

e

< 0 KN nghlch blé’n vo' ap suﬁt P

K

k k-{f{"*g\"'@Khi_ff"Av (=10" KN vé. KN khbng phu thuéc .

85 -



3. CAN BANG PHA

- He nhlét déng g6m n cﬁu tu phén b6 trong K pha, Kkhi

can bing* thi nhlét dé ap sust cing nhu the hoa’ hoc cta m61

cfu i trong m01 pha phai bing: nhau.’ GlbbS thlé’t lap qui ‘the
pha sf=n+ 2 -K, trong d6 f 1a hé s6 cd thé bién d6i

Sty |y trong gldl han nao: do ma khf)ng lam thay ‘d6i s6 pha

: ¢cua he Véi- hé m6t cau td n = 1 khi K = .1 thl s6 bac tu

L 'do f 2. do la “P va T ‘ta cd the’ thlé't lap gian do trang
. thai cho 'hé mot- cfu ti ‘gdm céc duong P = ﬂ’T) hosic T = ﬂP)
‘ '_Phu0ng trinh Clapeyron :

TS TfAV

.ff'f;cgin HO’I -Vfi ,Béif ;;-‘TAT,.I’;’ .

1, The nao la trang thal can bang cua phan Ung héa hegc
,thuan nghich?. Neu tinh chat clia trang thal d6. Disu- klen can
bing - nhiet dong cua phan Ung 'héa : hoc' thudn: nghich la g|'7

2. Dai Iucng nao dac,,trUng,,f Qho‘ trang thai can bing cla
phan 'l’lng héa hoc. Thiét 1ap biéu thilc toan hoc cho dai lugng
L d6. ' o ~

oead

béng hoa hoc va néu ‘chc nhan et

4o?he nao: Ia su chuyen dich. cén bang'? Néu anh hudng

~' cua nhiet do6 va ap suét 101 - trang thal céan bang Phat. biéu
' ,’nguyen Iy Le Chateller »

5 Dleu klen can bang pha Thlet Iap qU| tac pha T|m

3 Thlet Iap céc he thiic Ilen he gu]a céc hang '86"; can




.88 bac tu do: trong cac. he sau %” L

‘ a) Dung dICh NaCI NaNOs nam can bang v01 h0| nu00
va hai muéi ran ,i»'a; R ST »‘ I ~i-, 3,3@3;;:

b) Nuoc Iong nam can bang v0| h0| nUOC 0 E at

6 Pha c8u U, 's6 clu tu doc Iap la- gl’? Tlm so pha s6

cau tu va«,so cau tu doc Iap trong ﬂcac hé | sau‘ i
fnt : I E

a) H2, |2, Hl

' b) Blnh chUa dung dICh NaCI bao hoa cé mat h0| nUOc :

va- mu0| ran ; _ ‘ ' '“

, c) Blnh km chla dung dICh béo hoa ha| mudi NaZSO4 -
;va Na2003 (khong co khong kh|) PR -

ERFELS IR

7. The nao Ia glan do pha thlet Iap glan do pha clia
nuée. : o

. foac s i
§id S ;‘-3.;-:—; S

P8 Thlet Iap phu0ng tnnh Clapeyron V8! can bang pha he
moét cdu tu. Neu 16y nghla ‘s o

9 Xac d’nh hang so can: bang cla: phan Ung 6 25° C

Ha .+~;;oa.a*¢ Héo:;ai)

CO Ae'zgs = -232575 *‘J}mol
10. Hang s8 can béing cua? iph’an Ung
M+ Clp @ ZHOL

\:du0c bleu thl bang phUdng trlnh

‘;:. - 9586 irh; : : A e ERE ~ P n ,‘A .
= _7'_'_ “'044|gT + 216.‘ AR RN S NN

87



: Hay Xac d‘nh blen thlen ithg dang ap, hiélj ~l'1yng’nhiét va -
_blen thlen entropl cua phan Ung 0 500K o
11 Phan Ung |
: H2 + —o2 el HZO (h)
; Hay thlet lap phuong tnnh lién he hang 's8 can’ bang Ko
: va nhlet do va tlnh hang s6 can bang 0 500 C R ;
R T AHoggg S 298 ; (J/m0|do) ngg(J/mO|d0) o ‘ :
,-»HZQ‘,'(h) -24183 ’ 18872 . 3358 i
O, - 0 205,08 29,36 é
;Hé‘fia‘:% NI INLEE 13059 i 2884 i
12, Hang s6 can bang K cua phan Ung b
T cow s o @ M0 + GO i
6 850 c bang don vi. Tinh ndng dé can béng clia cac i
'_chat phan Ung biét: nong ‘dd - dau: cua CO la 2 mol/l cbn i
~13 Hang ‘58 can. bang cua phan Ung ¢ gk o } ‘_ ’f
SOz(k) + _Oz(k) = SOé(k) Sl ' ey
o 25°C bling 171012
T|nh K’p, K’ cua phan Ung L ) £
2505 > 2802 4 q2 : SR R &

‘cung 6 nhlet ad trén.

14 Nhlet do soi clia’ nuoc blen thién nhu the no khi ap a
suat khl quyen dao’ dong t. .mmHg? Blet IE 100 C:iva qu —.'1,atm ) ’

88'



- nhlet héa h0| ctia- nu00 14 539,7: cal/g, thé tlch nuée! 'long’ 18, 78
: ml/mol con hoi nuoc 30199 ||tlmo|

15. Tinh dao dong ép suat de nhlet dq dong déc cua:
H,0 blen thién mot do. Blet 3 0° C nhlet nong chay clia H,O
12:79,7: cal/g 1khéi. Iuong rleng ‘cla - nucc Iong Ia 0,998 g/cma,"
clia nudc rén 0,9168 g/cm BERATESE TR A e

_ 16. Tl'nhgihé_ng,l s§ can bang 6,‘2590‘ clia_phan Ung
13 N |
a). > Na(K) o Ha(K)  FNHg(R) s iy ot e

b) Ny + 3H, & 2NHg(k)

c‘) Ni-'la.(k) 7"(__; %Nz’r%Hz = 40 e

Cho biét, Aégéaﬁg’fkk) = —165  kJ/moI -
"3 17, Tinh hang "s8 can’ béng R 298K clid; phan Ung
CO(k) + Hz(k) HCHO(h) T

Cho blet AG 298 cla phan Ung R

co (k) 4 H2(k) HCHO(I)

bang 2895 kJ mol va ép suat h0| bao hba cua formadehyt
- 6298 C la 1500 mmHg. - ‘ R RS

18. Khi nung NH4CI 0427 C ap suat hoi- clia no bang

4560 ‘mmHag. 0" 459 °c ép ‘suft hoi cua né téng len t01
8360 mmHg T|nh '
SR

| a) Hang so can bang K



‘*b) Sy blen don entanp| tu do- chuan AG

‘ c) Sy bién’ d0| entanpl chuan AH° ' i
d) Su blen d0| entropl chuan“As s e g g s
ola: phan Ung nhlet phan NH4CI £} 427 C?.: Gla istl; h0| tuan
‘theo tmh chit  khi ly tucng S BYE  enie

-----

1. Phat ‘bidu dlnh nghia: trang tha1 can't bang ‘cﬁé? phéri 1’1ng
Vhoa hoc.

) — Tinh chét : néng dc‘) cdc chﬁt phén Ung khéng blen déi
theo thoi g1an can bang déng

g
e

=, Diéu klen nhlét déng :

2 /“1(cu61) 2 ﬂx(dau)
2 Dal luong dac trung cho, trang,,.thal‘. cin ‘bafng ‘la cdc

A v'har‘lg so cén bang '
— Vi, - Vi, - i
.Kp.-;m’i 3 K = TG K - HN
i S EE R W RS 1N T SR EOR ‘ rau’ :

- Dé thlé't Iap biéu. thUc K, xuét phat tU; didu kien cén
= 4% + RTInP,

‘bang nhxet dong cua phén ung hoa hoc va Hi ‘

l VT Sy

Ta cd ‘ 0 oy
: Y 7 AG° + RTIIIP 07 o *
: S i
AG® R
InMIP;" = —-——an K nP
RT e !
90

“ [‘\—‘ e




. *ﬁ—"———
‘3. T P, = CRT thay. vao bidu thic K, ta cd :

Avi

k=T é? = .Kp(Rnf

- Tu P = NP trong do P = EP

thi '1 KN—HN KPP

IR
. ‘

Co quan. }}é"?‘

m{ t

4 M01 trang tha1 cén bang ton ta1 o dleu klen T P va

: thanh phan ' nh&t dmh khl cac dleu k1en thay dai thi trang -

thai can bang ci bi. pha vd he phén Ung chuyen dich den

'trang thai cén bang ‘méi.

- Anh huéng ca nhiet do K, K, Kn = fiT).
. kK, = AGY ' _dink, AHOT‘.
T T
Khl phan ung toa nhlet _,AHO T. iy ,
‘ Ldln-K HESRESS *” apmylan i
‘ T < 0 thi K T nghlch bién. .
- Kh1 phé.n Ung thu nhlét AH° T > 0
G dInK,,
- T 0 thl Ky T déng blé’n.i
) g‘- Anh ‘hudng cua 4p suﬁt KN = ﬂ’P)

91’



* Khi phan ung tao ras6phﬁntukh{ nhiéu hon ‘A’v >0:

o danN'
‘ dT

(<( Ob thi KN nghlch blé’n v6i P

Khx phén ung tao ra s§ phén ti khi ft hon Av < 0:

ar > 0 thi KN déng bién le P

"~ Phat bigu nguyén Iy Le Chﬁteher

cac

- hoti).

92

5 Can bang pha hé n,wcﬁyu ti 'Kpha A o
i TI »,= TH = =ka R (1) v

”2_.-“”2-.,‘,3"—”2 @

il =/l,lf =. —ﬂn

- T disu: klén can bang pha t{nh s6 cac blé’n s()’ va s6,

~phuong trinh hen hé glua cdc blé'n so dl tm

\
Il




f=l+l-2-=

6 Phiat blé’u cac dmh nghia nhu trong gido: trinh

; ’ a) Co ba hdp phan hoa hoc né’u khong co phé.n IIng thl
n = 3 ; néu cd phan~ ung ‘thl n = 25, néu cd phén Ung 1a1
cé diéu kién [Hyl = [L)] thi n ="1."Hé déng-th§ K ="1;

b) n = 2 (H,0, NaCl) ; K ’=13;A3(16ng,’ hoi, NaCl rén) ; -

O n =3 (0 va hai musi) ; K = 4 (6ng hoi, hai muti
. ran) :

7 ,Céc tinh chdt vat ly clia hé 6 _quan; hé chat chs voi
thanh phén cua hé ‘Gian d6 pha Ia su bigu dibn bang d6 thi
. st phu thugc mot tinh chat vat: ly néo dd cua hé" can bang
- pha-vao thanh phén c@a nd, hosc glua cic tinh chit vat ly
. clia hé vao nhau : e

sr"’ :

- Nuéce nguyén chdt, hé mot ciu’ tu co ba pha o

f = ‘1<,v,+ ?2:;_— K
1t f=2TP) .

Khi K .

. Khi ;K.,; -2 thi *fi 1 (T hoac P)

Khi do P = P(T) hoéc T = T(P) Ve g1é.n d6.
8, Tu hé mot cu- m ‘ed'éan‘ bhng. ha1 pha L
fw_wfﬂ;._J=Gwmwg |
&,Né'udT +4 ‘dT B+ dP thl ¢ + ad' ; G“ + dG

, Tu do dG -—SdT + VdP ta suy ra dudc
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L dT TtAV

-~ Tu thtIc nghlém lap g1én d6_ 6 thé xa(, dmh AP/AT do
b1eu thue AV ta co thé tlnh du0c AH

9} L AGY 1=:jR7'anp. S {;_ :

]

AT i PHzO S e 1Y v ;
K .

T 2o
AN 7;*?, PRSI PHZPIOZ [ ey

o oae - AGY . 232575 o :
ST gR = ! = 40, 8091
23RT 23><8315><298 .

?

Kp = 6,998, 1040

dan AHO
nie dT —RTzw o .

Ta cd :

2,3 % 9586 |
=,—%,— 0441nT+ 23x216

b 2,3 x 9586 0,44 AH?r .
—_—_— V_‘_L — - =] -} §u v” ird et

—-2,3x9586x8,315 044x8,315x500 238771J/mol

,AG s00 = — RTan 23RT1ng ‘

=-23 x 8315 x 9586 + 23 X 8315 x 220lg500 23 X
P 8315 X 500 x 2,16 = 192 626, 17 J/mol.
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AS%g = O44RInT + 044R +*“2A16 x 23R =

~ 0,44 x 8315 x 2,311g500 4" 044 x'8315 2,16 x
x 2,3.x 8315 _A—24 95 J/mol do. o
273 + 500 - 73 - i

Y

AH0298 "‘241 830 J/mOI s :

' 1 R
AS 298 = 188 72 130 59 )~ 5 % 205 08 = ~-44 28 J/mol do o

> Acp,m = 33,58 - 28,84 - ; x 29,36 = —9,94 J/mol.do

: b : ﬁ T A C ‘
CAG; = AH°298 + fAC dT TAS 298‘— Tf—q—,—dT
28 N e 298 7

AG°p = —241 830 - 994(T - 298) + 42,28T +T9 941n@
R —238 868 - 22 22T + 994TlnT -RTan
238 868 994 22922 _ 28 727
InK, = ~—— 7 lenT MR R 1 ,19InT + 2,67,
12 490 s
gk, = — ‘i;w1__,191g71_¢_‘ ‘1,1_6
12490

1ng,7;73 = : 773 2
13

Kp773 = 7610 I
. 12. CO(k) + HZO(h) =1 Coz(k) I%

- 119lg773 + 116 = 13 88
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14.

96

o [CORH,)
FeTTeommor Tt

k 1‘[002_]_ '="{"[H2]i-*= PUEL S

[CO] = 2 - X {ar g e

[HZO] '= 1— X e
T |

R R TRy s

° @-n-x"" 3

St P86; R
K on - 3 12
Kp,298 7 1710
i S0, o,

’ ;E'\>2SO3 @ 2802 . 02 -

Fach 34610"25 ,',,

'to

mol/l

u;;‘,ﬁ_li:,' 1 i ; .
13. 802 'EQZ < 805

34610 7 - o e
© T 8315x208 ~ A0

iy

4T " Tgav ” T

1 013. 105



373°K CAH = 404775 J/mol

‘AV = (30, 199 0019) 10'3 3/mol

g 1332x373><301810‘3 SO
deS‘ T 404775 '"0037

PRE A

15. .

_ 413 cm at/g

~.AHc = 797 cal/g = 797 X 413 cm’ at/g

v

273K

AV =W- Vr -floggs 09168

( 0088 B
_ar 797><413 N
ar” 273 x 0,088 ‘ﬁ 187 at/dé

18 AGggg,NHs» = - Rﬁnkbizgs'.=‘ -f1_6 500 J/mol

- 1 3 L e
a) aNa(k) +3 ,Ifizﬁk) = NH?Q‘)' .

'y i 16500 .
.ngP’Z% - 23><8315><298‘28951 .

,. Kp 298 = 185, 24

B N2 + 3H2 2 2NH3

e p(b) p(a)



p(b) —”(78524)2 616 105 o

1

c),;" NH3<e N2+ sz

p (C)

U CO(k) + Hz(k) HCHO(h) @

coa;)_f ,;_,‘Hz(»k). ,;;—_;;HCHO(I)’ )

Co can bang

HCHO (1) HCHO )

@

Nhu vy cd the cox (l) nhu la ké’t qué. (2) + 3).

ChO nén K (1) = p(z) X K (3)

L -':"."-Ac;ggs(z)/zsRT
Kp =10 -

Ko = PHCHO = 198

K. = 8325“10*5; 1,98

18, NH4Cl(r) 'Nﬂs(k)' o HCI(k)

f‘,?).;' : -Kp PNH3 PHCI¥

e ,0 Tl = 427 + 273 700K

e

._.832510

1 65. 1o*5

icl
Clg™



. o 3 K'4560;“
‘t.hi‘

N 68360 °
:.',‘PNH :,PHC]«;m‘='v5,sat{ R

thd
KPT2 = (55) = 3025

-b) “;//'2%‘7:: AG 04—5'_ RTInKPTI

_ -2 3’~‘x 8315 x 7001g9

£ 3 ' - ‘ ' ::W ;

= —128 kJ/mol i’,

R ‘&iﬁKP ' AHS’F -

23RT1T2 Kpr, .o
1 =
Tz gKP’Tl

tacs AH?oo—‘

2 3 x 8,315 x 700 x 782, 30,25 - -
o lg—g— = 1616kJ/mol.

So i _AG700+AH‘7’00 ’ 12860+161600 -
B ASjg=—— 700 LT 700 o o

S5 SR VIES .;249*!]’/11\101*(1'@.




g _c;,‘mg _mDUN_é DICHPHAN U

| 1 DUNG DICH VA NONG DO DUNG DICH

’- Dung dich la hé ddng thé’ kh1 phé.n b6 chdt tan vao
o dung moi. Tinh chét cua dung dlch blé'n dé’x kh4 rong tiy thudc
U nong do dung dlch ' :

-~ Nong do phén trﬁm kh61 ludng bléu th1 s6 phén kh61 ‘

" lugng chdt tan trong mét tram: phﬁn khéi lugng dung dich.

; o Nﬁng do phén s6 ‘mol bi€u_thi ti s6 gura phan td gam
- mot cdu ti néo dd trén tong 56 phﬁn ti gam cua m01 ciu tu
cla’ dung dich.

- Néng do phﬁn td gam bi€u thl s0 phan tu gam chit
tan trong mot lit dung dich (mol/l) T

- - Néng d6 molan bxéu th1 s6 phan ti gam chﬁt tan’ trong
. 1000 g dung mﬁx ‘ '

- Noéng . do duong ludng gam bléu th1 56 du0ng lu0ng gam

chat tan trong mét l{t dung dlch

'2 QUA TRINH HOA TAN HIEU UNG NHIET HOA TAN

- Qua trinh hba tan chﬁt rin trong dung moéi co ' the hinh
dung gém qué trinh vat Iy la su_phd v3.mang lu6i tinh the

chdt rén va khuéch tan chung vao dung dich. Qua trinh vat
Iy tiéu tén nﬁng lu’qng AHI > 0. Tiép dd la qui trinh hoa_
hoc, céc phan tu dung moi tuong tdc v@i cdc phén tit chat tan
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& “tao thanh céc solvat (hop chat it bén) va gn%u phong nang hiong
'AH, < 0. Vay qui trinh hoa ‘tan AHht ‘ AHI + AHZ Hxéu
ung nhlét khl hoa tan moét phan ti . gam chat tan _vao dung
méi nao dd duoc goi la nhlét hoa tan D6 tan cla mét chﬁt
trong dung méi nao dé 1a khéi lugng chat tan ¢ trong dung
dich :bdo hoa. ‘Do tan cua mot chdt phu thuéc ban- chét chét
tan, dung.méi:va’ nhlét do.- Dung ‘moi phan cuc-dé&- hoa ‘tan céc
chét phan cue: - Dung m61 khang phan c1Ic déf hoa tan cdc - chat
khﬁng phan cue : B

Kh1 Iam ngu01 cén than dung dlch bao hoa xubng nhlét

~do thap hOn thi. ta du«m dung dich qua bao hoa - dung dich s

chita lugng chﬁt tan nhxeu hdn d6 tan. ¢ nhlét dd da, cho. Dung V
~dich qud bao hda khéng bén d& dang két tinh lai chat tan dé" '
~thanh dung dlch bao hoa

- Qué trinh- hoa tan AGht = AH,lt TAS,lt < 0. Trong

qud trinh hda tan ch&t rin ta: luén luén cd A‘Sht > 0. Bai

- vly qué trinh. hda tan-téa- nhiét AHy, "< 0 thi‘sy hoa'tan tu
dién bién va nhiét do: T cang cao cang cd lgi cho sy hoa tan

S hoa tan cic. khi' cd thé: xem" xét nhu sy ngung ‘hi’ cho '
nén AHp, < 0 va AS;, < 0, bdi vay AGpy < 0 'khi ¢ nhlét

do T thdp. Nhiét do cAng cao sy hoa tan khi cang nho. Su

hoa tan kh{ con phu thuoc ap suat N ;- kP

= 3 TINH CHAT CUA DUNG DICH LOANG

- Dung dlch v6 ‘cung . loang, cic; phan tu tan phén bo rat
_xa nhau nén khéng co tuong téc voi nhau nén du0c c01 la
rdung dich " ly tuong Dung dlch Iy tu0ng tuan theo cac dmh
luat Raoult =’ Van’t’ Hoff. T R A e :
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[ AR PN

‘ Dmh luat Var't Hoff ig'*qzér, :

e Trong cic dung dich thyc, cdc phan tit chdt tan cd: tu0ng
: tac nhat-dinh’; véi nhau khién céc tinh: chdt dung dich do duge

E bang thye. nghlem khong-. phan dnh ;ding. ndng.d6. chdt tan
trong dung dich. ‘D& &p dung cic dinh lust cua . dung d1ch Iy

' 'tuong cho dung dlCh thue nguot ta dua vao kha1 mém hoat do
a’ =" yc’jr;' NI T DU o Lt rLETH S-:r’«,t

1 dung dich" ly tucmg ; y < 1 dung dtch thuc sal ’

& ~"1éch am, y > 1 dung d1ch thtm sai léch duong R

CAU HOI VA BAI TAP
1 Hay trlnh bay V& do tan cla. céac chat khi, Iong, ran
itrong -moi. tru0ng Iong'? Néu ro anh hu0ng cua . nhiét . do, .ap
suat tdl cto tan s ' P

t2 :Dung -dich la; gi?- The nao a: dung dich bao hoa?: Dung

"dlch qua ‘bao hoa'?

3 Qua trlnh hba tan chat ran trong chat Iong xay ra
jnhu ‘thé€ nao? Thé nao Ia* nhlet hoa tan?’ Nhlet solvat? -

4. Thé nao- Ia ap. suat - hai béo. hoa clua dung dlch'? Viét

bléu ‘thlic toan hoc dinh Iuat ‘Raoult | v& do glam ap: suat hoi

B dbao hba cua dung dlch Ioang chUa chat tan khong bay hdl

. 5 Qué trlnh dong dac cua dung dlCh dlen ra nhu the» :
- nao” Vlet bleu thUC toan hoc clia dnh Iuat Raoult Il cho qua
",ﬁtnnh do.

i
?
|
,
|
|
J
]
|
e
1
3




R e ~ ' S L e

6. Sy 'sbicla dung dlCh xay ‘ra’ nhu the nao" Vit bleu
thUC -toan: hoc cua d‘nh Iuat Raoult Il cho qua trmh son ;

, 7 Tham thau la gl’? Hay v:et bleu thuC toan hoc cua d‘nh‘
Iuat Vant ‘Hoff va ap suat tham thau Dl LRIEE

8 Phan blet dung dlCh thUC va dung dICh Iy tu0ng Hoat ,
do 1a gl'? ' : s : = -

a2 9. Hay tlm nong do molan va nong do phan so moI cua '
chat tan trong dung dICh sacaroza C12H22011 5% khon Iuong :

10 Khl hoa taf’ 10g CaCI2 khan Vag nu0c nhlet toa ‘ra
v”6 83 kJ con khl hoa tan 10 g tinh thé CaCly6. HZO vao nUOC »
hap thu Iuong nhlet 087 kd. Hay tmh blen thlen entanpi cua
su tao thanh tlnh the mu0| ngam nUdc tu mu0| khan va nu00, :'

.11, O 25°C ap. sut haoi béo hoa-clia nudc 13 3166" N/m?
(23,75 mmHg). Hay t|m ap suat hoi cua dung dlCh CO(NH2)2
10% trong nudc & cung nhlet do" tren B

12 Hoa tan S4g glucoza' CeHOg: Véo‘zSDg nuéc.  Hoi
dung dich nay dong dac ¥ nhlet do nao. Biét nudc - c6

V13, Dung dICh chUa Bg chit nao dé trong 409 ete etyllc
sbl” o 3626 C. Trong khi dé ete etyhc nguyen chat sbi "o-
k‘f3560 C Hay xac d‘nh kh0| Iu0ng phan tu cua chat tan Blet_ﬁ :

14 Kh| hoa tan 329 CuSO4 khan trong nu0c toa .ra. Iuong »
nhlet 13 221 kd. . Con khl hoa tan 509 tlnh thé QuSO4.5H29
trong nuoc nhu vay tht’ hap thu Iuong nhlet 2343 kd. X?'!C, d’lnh

vnhlet hydrat hoa cua CuSO4 ' BN
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i 15, Ap SUét : hdl cua - dung dich . .chla 13,68 - g dudng
‘C12H22011 trong 90 g nuéc::6 . 65; C sé 1a bao" ‘nhiéu néu-.ap
“'suat h0| nu0c bao hba o nhlet do nay bang 1875 mmHg"

o 16 Ap suat h0| nu00 bao hoa 0 70 C bang 2338 mmHg
0 cung nhlet do nay ap suat ho: clia dung dich chUa 129
chét - tan trong 2709 ‘nudc 1a 23068 mmHg “Xac" dnh kh0|
luong phan t0 clia chat tan ‘

. 17 Kh| ‘hoa’ tan 324g IUU huynh vao 40g benzen ‘nhiét
: d(,) s6i cua dung dlch tang len 0,8° C Tinh xem trong dung
duch nay, mot ‘phén. tu Iuu- huynh - gom méy nguyen t.

18 Trong 1 lit dung dlch phal co bao nhleu gam glucoza

B CGH1206 de cho ap sudt thim’ thau cua né bang ap. suat tham

" .thau clia dung dich’ chda 3g" andehyd “formic HCHO trong
~1.lit nuéc G- cling, nhlet 0. e L i Ve

Htmng dan tra lm cau hot va bat tap

.-1 Dé tan ctia: mét chﬁt dung moéi’ ndo do nhxét dé da
‘ cho 1a's6 gam t6ida .chét -hoa tan. trong 100g: dung ‘méi: Cung
o8 thé bi€u thi do6 tan- theo néng d6 dung .dich bao ‘hoda:- DG_

tan cua _céc’ " khi, long, ran trong moi trudng léng phu thude

’trltdc hé’t vao ban chat chﬁt tan cung nhu dung m01 Dung

'm61 khﬁng phan cdc dé hoa tan chat khong phan cuc Vi dy,
;cac mu61 de tan trong nuoc it tan hoac khﬁng tan trong dung.
mdi hitu co. Do tan cia cic ch&t phu thudc manh’ vao nhiét-

'do Do tan clia- cac kh1 glam khi' nhiét do - tang Da s6 chat
rén, long ‘cd do ‘tan’’ tang theo nhlét dﬁ Dé tan cua cac kh{ B

Ot
St

con tang manh theo ‘4p suat
2 Dung dlch a2 hé phan tan déng the 'cua chat tan trong .
04 ’



,dung moi. Dung dlch bao hoa la dung dlch tuong dng véi do
tan t6i da ciia chit tan trong dung moéi & nhiét d6 da cho.
Dung dlch qua bao hda 1a dung dlch co lu0ng tan ldn hdn do
" tan & nhiét d6 da cho. Dung ‘dich qui bao - hda nhan d1mc khl' :
lam ng'u61 céin than dung dlCh bao hoa o nhlet do cao hOn

3. Qua trinh hoa tan ‘chéit ran la ké’t qua tdng hop cuav
qua trinh vat ly va qué tnnh hoa hoc glua cac phan tu chat
tan va dung meéi. Trong qua tnnh vat ly, cac phan tit dung
- moi tuong tac v01 céc: phan tu chat tan N bé mat rdn lam ’
yéu tuong tac- gxua cac phan ta trong tmh thé ‘chét - ran, ‘mang -
ludi tinh ‘thé- bi. - phd: VT, - ‘cac” phan Tt chat tan‘ bj - khuéch tan_
ra’ toan :th§" tich dung: méi. Qué trinh . vat: Iy : tidu - hao 'nang
~lugng cua ‘mobi trudng. Déng thdi véi qua trinh vat ly:cdc phan
tu. dung moi két hop véi cdc phan ti chdt tan tao thanh céc
solvat (hodc hydrat) dé 1a qua trinh hoa hoc gxéu phong nang'
lugng.

Néu qué trinh vat ly chifm uu ihé’ thl sy hoa tan thu
nhiét, néu qua trinh héa hoc chiém wu th& thi su hoa ‘tan téa
nhiét. Nhiét tda ra hoic nhﬁn vao khl hoa tan moét phan_tu
gam chét tan trong dung moi - duge 'goi Ia nhlét hoa tan. Nhigt
solvat 12 hiéu Ung nhiét cia qua trinh solvat hda. -méot phan tu[
gam chat ran o : T ’

4. Dung dich céc chdt' tan khéng bay hoi:chi cé dung m61'

bay ‘hoi. Khi hoi dung: mél dat t6i trang thai can bang vai cac» S

phan tu dung mﬁx trong pha long thi khi d¢’ dat tcn trang thai » ;
hoi bdo hoa co g1a tn ap suat nhat dinh phu_ thuﬁc vao nhlét‘ ’
dﬁ Theo Raoult ap suat hdl bao hoa cta dung d1ch chat tan :
kh6ng bay hcu lu6n luﬁn nh6 hOn ap suat bao hoa cua dung»
: m61 nguyén chﬁt o cung nhlet dﬁ

Bi6u thic toan hoc ctia dinh luat Raowt I : =~ =~
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5 Dung mo1 nn'uyén chat dc‘)ng dac o nhlet do ma K do
co ap suat hd} b0 hoa tren pha long bang ap suat h01 baio
,}hoa tren pha rén.: Dung dlch -lodng -khi lam lanh . thi cac, phan
-t dung moi- hoa ran; trude khién:. cho nong dé dung dich ‘dac
dén t6i- khi:‘dat -t6i: dung dlch bdo hda thi-cd dung méi va- chat
tan déu- hda- rén; D& Pdd = P, thi' nhiét d6 hda ‘rén cia’ dung
:dlch phéu thap hon nhxet do hoa ran cua dung m61 nguyen
chﬁt IR &

Dlnh luat Raoult I
ATd = ch
ATd'— Tddm _Tddd = TO - T e

hang 56 nghlém dﬁng, ardo ‘glam dén dong dac cta

- j‘dung d1ch c C = 1 phan ti gam ch4t tan/1000g dung méi.

6 ; Chét long nguyen chdt s6i §-nhiét .do . cdé -4p sudt hoi
Vbao hoa bang dp suit khi quyén. ., Kh1 .dun, s6i dung dich, dung
“moi bay hdi, ap., suﬁt hoi bao hoa cua dung d1ch lu6n luén ;nhé
hdn ap suat hdl bao hoa cua dung m01 nguyen chat a cung_
inhlét d6 Dé’ -cd th = qu thi nhlet do 861 cla. dung dich
.phal cao - hdn Trong qué trmh s61, dung moi bay hoi nén n6ng

. do’ dung ‘dich’ tang dén khién nhist’ do soi cung tang theo t6i

- khi dat tdi dung dich bao hoa‘ dung moi bay hoi - thi ‘chét tan
‘ké’t tmh la1, nhlét d6 801 mm ngung tang ’

-
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Dmh luﬁt Raoult I .i.::?‘; S i @,

ATS = KSC

AT = sdd Tsdm‘—T To

e

K, : hang s6 nghiém sbi, 12 dd tang dlem s61 cla dung‘ ‘
d1ch ¢ C =.1,phan: td -gam: chat tan/lOOOg ‘dung: m6i. - i

7 Khi phﬁn cach dung dlch va ‘dung m61 nguyén ch:‘a’t bang
mot mang ban" tham, cac phan tu dung m61 vén d1 qua duge
mang bam thﬁm, song 0 dung m61 nguyén .chdt cd n6ng do

dung méi cao “hon trong dung dlch ‘nén hdat the dung m61_, o

nguyén chit cao hon hoa the dung modi trong dung dich, cho o

nén:cd; sy chujén dlch dung moi, qua mang. ‘ban th&m sang : " ',
dung; dlch, dd chinh 12 sy thdm théu. Dong Iyc giy nén sy

__chuyén - dich né.y la 4p sudt thdm thﬁu vé gia tri duge do bangy
4p sudt thuy tinh tac dung lén mang ban th&m: lam ngling su
th&m th&u. Theo Van t Hoff ap suﬁt thém th&u n = CRT."

8. Dung dich ly tudng la nhung dung dich loang tuan theo

_cdc'diph luat Raoult, Van’t Hoff, & truong hdp nay céc phédn ‘
tit chit tan khd xa nhau,” hdu nhu khﬁng cé’ tuong- “tac. voi

nhau. Cho nén cdc tinh chét ciia dung dlch phu thude bﬁc nhat -
vao thanh phan dung dlch Bl :

' Trong dung dich thye, cc phan tit chét tan o6 tuong tae '

nhdt dinh véi- nhau khién* cho- csc tinh chat cia dung dlCh do

duge bing thuc nghlem cd sai léch vcn tinh toan theo cac’ dmh E
luat ctia dung dich ly tuéng. D& van ap dung dudc céc bléu R :
‘théc todn .hoc -cia. cdc ‘dinh luat va dung dich:- ly tuong cho

dung dich thuc thi phai thay noéng dé bing hoat d6 a = yC;
7 1a-hé s6-hoat do bléu th1 mUc do sa1 léch gnta dung dich
thlIc va dung dlch ly tuong G T
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v 9 Nong d6 molan la s6 phan ti gam chﬁt tan trong 1000 g
' dung m61, g

: " - Dung dlch CIZHZZOH 5% nghia la 6 5g C,2H22011 trong
-~ 95g nuéec. Vé.y g b '
A,.'J'v_«,) R 5x1000 ) S shb e ol
| , _ W 0, 153 mol/lOOOg ‘nuéc;
'f ol Néng dé phén s6 mol cua dung dlCh Cle2204 5% :

N 5342 o 0146
B D 5/342 + 95/18 0 0146 +5 2777

7 CaCly + 6H20 — %CaCIZGHZO
Moo= 111 N e e M= 219

= 2,’7.19‘3 :

- Ca®; 20T, H,0

ol lggvan |
AH; . = T*T 75 70 kJ/mol

S ‘os7><219 o
' AHZ_' =.T—+1905kJ/m01
CAHy = AH - AH2~- 75,70 - 119,05 =
‘ =‘i94 75 kJ/mol I
1L MCO(NHZ) _;12 + 16 + 2(14 + 2)

:,nz 10 90
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%

0,16 . 3.166 X 0,16

V’ 3166 X — =ﬂgé;,17,;

5+016 i :5'16-v

Py = P° - AP = 3166 - 98 17\_ 3.067,83. N/m

12. ‘ATd = ch

54 X 1000

ey 0 200,180

54x 1000

VATd“= 186 x —osois0 =282

13.

14,

B

A, =

= -7735 k/mol..

13,221 X 160 .-

- 2,343x2§0 ,

250.180 Ve

AT, = 273 - ATd =273 - 2,323 = 270,763K

+

AT, = KC = 3626 - 3560 = 066

ATy 066 8x1000
K' 2,02 " 40><M

s

e
- ‘AH1
CuSO,(r) e, 2 soz‘)(dd)
' M= 160 :

CuSO,5H,0 -
=240

32

13,221 x 160 .2,343'x 240 -

82

AHI “AHy = _ : _ B0
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n1+n
P = P° - Ap = 1875 - 15
16. AP = 23380 - 230 68

AP 812

0 23380‘00133,"n_l=15M”"'

766 mm Hg,
3,12 mmHg,
0 PR

12 CoE
“15x0, 0133 - 60 :
17. AT, = 081‘ = KC EEL e
_ 3,24 x 1000 '
M 40

s =

0,81 x 40 == 264

,A%i\ T

N L U 964
So nguyén tu luu huynh trong phan tu la

S =8

18 = CRT C=%=0,1 moll,
'”HCHO? CHCHO _‘RT.-
" Cglucoza .‘=, 0.1 mol/l Mldcoza = 180
‘Vay 1 lit

tham thau bang Ap.. suét thém ‘thau cl
trong 1 lit dung dlCh / "‘“v.

7CeH1306 = CC6H12°6 BT

a. dung dlch 3g ‘HCHO

2,64 % 3,24 %1000 . . e ‘ SO

o

dung dlch hoa tan 18g glucoza s& cd ap Suit




TR T T e e e

 Chuong VIt DUNG DICH DIEN LI+« + +

1 TINH CHAT CUA DUNG DICH DIEN i

Dung dlch ax1t bazd mu61 co t{nh dﬁn dlen, »vé cac g1a

tn do thdc nghlém vé AP’ AT’ § va b lu6n lu6n ldn hon dung’
_t Raoult - Vant Hoff Tu do{ "

dlch phén tu tuan theo dmh
d1 toi sy thua nhan su dlen i la AmMm L€ mAn+ + nB

2 DO DIEN LI HANG SO DIEN Ll

UI

Su tudng tac gma cac phan ;;“i{hoa tan

li‘& khéc nhau Do “dién: li ‘e la~tl s6 gLIa s6 phan 't bj- phﬁn
li trén tong s6 phan t& hda tan. Khao st sy dién li phan ti:

AB Y:.a:-ﬁ;:.,;AT + B
C(l i a) C R o SR SR WIS U
Hang sc‘)’ dlén 11 Kd E - S

[A+][B ] aC.aC 2C . PR SN
[AB] C(l - a) 1 -a. b ‘ ":

Ky =

Mdc dd-manh yé'u cia chét dién . h duow danh gid qua a
" hoac K, Khi chat dlén I yé’u thi a << 1 ta cd

wﬂ?d‘ ,
a= V— .

-~ Phén ing gita cdc chét tan trong dung dich dién li thuc

ETEE _'J',"T'.U’,; ¥ TR L e sy ety 8§ e i A ST
A i CR et RS SR IR F o Bt L

‘ AmB véi nuée
dua t6i sy phén i ‘thanh ion. Cac’d t khac shau o6 “do dlen‘

L [ 2 T




{'chat la phén ung gilta cac 1on trong dung dlch dua téi sy tao'k
! thanh chﬁt bay hm, chﬁt it ‘tan hoﬁc dxén 1 y&éu hon. .

s 3 AXIT BAZO AU AT
O :v‘ﬂ Theo Bronsted axit la nhung chﬁt cG thé nhuong proton
= H+ con bazo lé nhung chét co thé nhén proton Ciip ax1t ~
‘ 'bazd lien- hop Ia cap chat ma dang ax1t va dang bazo. chi khac '
v 'nhau m6t proton Nuoo la dung mol song co luc ddng vai trd
o axit,’ co ldc dong vai ‘tro° bazo

' Khéo sit sy dién li: lé;f HCI i:rong. dung méi nuéc oo

. HClL ._','.':Hzo B H0" + or

b i s o axit 1 ° bazo 2. exit 2 bazg. 1 R
SEEN thé’ ‘xem dd lé. tac dung cla’ hm cap: ax1t = bazd hén
hop:. oo o0 L L Detsl S gt : o

HCl/Cl va H3O /HZO

Dé S0 sanh do manh yé’u clia cac (Cap; axit ~ bazo lién hOp
' khac nhau ngudi ta phai so sénh véi .cdp. ax1t ~ bazo -chuén
H3O /Hy0. Do axit " ‘clia dung dlch dude bicu " thi bang chl s6
pH ' -lg[H3O ]

. V01 dung dlch ax1t manh

HA + HZO H3o+ + A“ |

[H3+O] =G ;. pH —lg C
.. e Véi bazg inanh R

B +. [H3o+ BHf + H20

H20 + HO0 & H30+ + OH™

1z

et A



[Om[H30+] —f;;,10‘14 L

KN 10 14 ,. e
[OH ]

° V01 dung dlch axxt yeu P & SRTANER d

HA + H20 H30+ o+ A'

2H20 2 Ho' i OH' :

Vi [OH"] << [H,01, HA 1A axit. y&u ma [A ] << [HA];JV“
bang phep tinh gan dung ta ed i L SRS S

[H O+]2 ‘ [HO+]2 R
: “[HA] - C :

a, e

11
Vay po- = nga -,~§lgCa

(] V01 dung d1ch baza yé’u i

‘9H,0 -2 H,0" + OH"

B+H20<-BH++H20

[H3O] << [OH ] ; ; B la bazd yeu mi [BH] < [B] bang
phep tinh gan dung ta-co :

L GEOT L JERC

) 4 S
1 :N(, “_ )\';'}'.' L e

ZCb

nll‘v

“pH‘ 7 + -pK +
- Mu01 la sén pham cua su trung hoa mﬁt axxt bﬁng m6t

 8-CSLTHH , SR }A . 113




bazd , khi. hba.tan vao. nuée’ chting phan li ‘thanh ion hydrat :

" hda. Mu6i tao bdi axit manh vd bazo .manh khi hoa tan vao .

",nuoc khong lam thay - d61 ‘pH cta’ moi tnwng, nghia 1a pH =

- Cac. mu6i tan bodi . axit manh va bazd y&u hoadc - axit y&u véi

' bazo .manh hodc axit yé’u vcn baza’ yeu khi- hoa itan, dién li. cac

1on cua mu61 sé tuong tac voi nuéc va lam thay déi pH cia
mél truong Do 1a su thiy phan : :

. ..-Dé nhén b1et pH clia’ dung dxch co thé xac “dinh chinh
\xéc nho may do pH , trong thue tlén voi mue d6 chinh xde
khong cao ‘cd thé dung cdc gidy ma mau ‘sic thay d6i theo pH
'vcua_f;nél truong. Ché4t chi  thi - mau 1a chdt cd thé bién. mau
theo pH, ch(ing thudng la cdc axit hodc bazo hitu co y&u ma-
mau cia ion khdc mau- ¢;’1q phéin tit ‘@6‘ng,.phﬁrx li.

v 4 CHAT DIEN LI ig TAN

O dung dlch béo . hoa chat dlén i manh it tan ‘cé cﬁn
'béng gma cic ion trong dung dlCh vcn chét Tin 1t tan, chang
e BaSO, . & Ba? ¥ ’sof-fi S
pha rdn dung dich

o ep?tiaggd

K = «
_ aBaSO4

Vi BaSO4 1t tan cho nén aBaSO4 khéng ddl cho nén
K.aBaso4 TBaSO4 -—-aBa ,_- — g(_)l lé tlch 56 tan.

/ Tich s6 tan la tich sé’ hoat dé ion chét dlén li it tan trong '
o dung“ dlch bao hoa chh s6 tan I3 hang 6§ nhlét do da cho.

‘ 1’14 _



Vi la: chét dlen li“ft"tan’ cho nén di dung dICh bao hoa* song
_ ciing kha lodng cho nén cd thé thay hoat dé> bing n6ng d6

» TBaso4 —~[B *1[8021
Véi chét AmB e mA“* +. an‘
T R T I T £ 3 BN G N

. ‘Thi Sa TAm m [An+]m[Bm—]n

Khi tich 56 nﬁng do cic ion trong dung dlch nho hon tich
sG tan.. th1 ‘chdt ‘'dién-li tiép ‘tuc: hda tan, cdn: khi- tich s6: n6ng
d0 cdc ion vugt tich s§'tan thi cd sy két tia chét-{t- tan: tu
dung dxch '

SR

,5 SU PHAN LI CUA PHU’C CHAT

, Phlm chét la hop chat hoa hoc ma phén tu cua chung cd
mit jon phUc tap co dﬁ bén’ nhﬁt dmh ngay ] trong dung d1ch
Jon phic thmmg do catlon 14" ion’ trung ‘tam hen ké’t v01 mét
s6, phéi tit 1a anion hoic phan ti trung. hoa tao thanh cdu noi
phﬁn ti ph\Ic chat. Khi hoa tan, phén tu phuc chﬁt dlén 11
thanh ion phdc (cdu noi) va ‘cdc ion: thuang - ‘ :

(. 2?~’#‘:'A'?[Ag(NH3)2]Cl = [Ag(NH3)2]+ + Cl |
o K[Ag(CN)Z] K* + [Ag(CN)Z] B

.z;[Ag(NH3)2]+ Ag o 2NH3
Ag+][NH 12 S
f@[Ag(CN)Z] Ag + ZCNA

| [Ag+1[0N 12
: k"., [Ag(CN),1™ .
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Kkb hang s6 khéng ‘bén. cia::ion- phuo gid” trx .dd - cang
’nho thi 1on phuc cang bén N S ORI B '

PR
s

CAU HOI VA BAI TAP

S B Do dién Il Ia gl” Quan he gu]a do dlen h va hang s6
dién i cua chat dién i VAB. ‘Viét ha_ng s6 dlen I_| clia chét
N A B .. 4
27 The nao Ia chat dlen l| manh chat dlen ll yeu chat.:
dlen h da-ndc, " Chd T e LD a0 e s B

, ChUng mlnh cong thUC K = K1K2K3 cua chét dlen I| dag
 ndc H3A ' . , i
3 Neu noi dung thuyet axnt ~ bazo cua qunsted Cho

cac VI du Trong dung dlch nu00 cac chat sau day Ia aX|t
“hay bazd co3 HCOa 3 H2PO4 ,‘CI s""?

_ 4 Trlnh bay su dlen |I cua HZO do pH" Vlet cong thuc‘
‘tmh pH cla axit manh o

5. Diac dlem cua .chat; ch| thi mau PpH? Khoang déi mau

clia chdt chi th|'7 Neu v1 du mot val chat ch| thi pH thu0ng

..

6. The nao Ia tlch sé’ tan Dleu klen de ‘két tua va hba
tan ket tua chat dién i |t tan. :Cho- Vl du

7. Nhlet7dQ, ndng do ion dong Ioa| anh hu0ng Ién su
i6huyén dich can bing lon nhu thé"ndo?, 'Hay .dung nguyén ly
chuyén dich can bing giai thich sy téng do dign i’ cla chét
dién || yeu khi pha Ioang dung dlch
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- 8. Tai sao do dién Il cla chat dlén Ii manh Ial nho hdn' -
1véa—>1kh|C—>0'? '

9. Blet tich so tan-cla mot chét dlen li |t tan cé the tihh
‘dugc do tan cua né khong'7 Hay thiét. 1ap méi lien hé néy'?

10. Hai dung dlCh NaCI vé CaCI2 c6 ndng do mol/l va_
nhuet do nhu ‘nhau,. neu chung cé do dlen li: bleu dlen nhu
nhau thi ap suft tham thau cua ha| dung dlch cé nhu nhau :
kh6ng'7 Tal sao?

11, Xéc d‘nh do dlen i bleu Kién cia KZSO4 trong dung'
dich chla 87 ¢ K2304 trong 100 g- nUcSc'? Cho biét- dung dich
- néy dong dac o —138 C ‘ ’

12, C6 hai dung dICh chUa mot Iuong ‘nudc. béng nhau,

- ‘Dung dich thi nhdt chda 05 mol dudng, dung dICh thi hai

' chUa 02 mol CaCI2 Hal dung dICh néy dong dic 6 cung mét.
nhiét do. Xac dinh do dlen I| bleu klen cua CaCly trong ‘dung
dlch thu hai?

13. Dung dich chta 0,85 g Zn012 trong 125 9 nu0c dong'

déc 6 -0,23 °c. ‘Hay ‘tinh hé s6° Vant ‘Hoff’ va do dlen |l bleu .
- kién cta dung dich. Biét Kd 186, ~ :

: 14 Trong dung dtch nong do - 01M dQ dlen i ¢ cua aXlt
axetic’ béng 132%. 0 nong do’ néo cua’ dung dich’ dé: do dlen
licia né béng 90%. . ;o oo e T T

15. Tinh nong dd ‘ion” H30 ‘va do pH cua céc dung d!ch
' sal!;;?.l;.,d ‘ {7 :

B

Ly
CERRE LN

a) HNOS : 01M 1o M

b) KOH 05M 10 M
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3 C) CHaCOONa O1M— B Hlad s onnin T

d) NH,CI : M‘.

',jZCho bwt S ”1”““"‘ .

ST T NS T N S "{,;u sy

KaCH cooH = 175 10 Ka,NH

16 0 35 C axn cIoaxetlc CHZCI COOH trong nu0c co
hang so ‘dign Ii’ 1410 “Hay’ tinh’ : B REALE

¢ a) Do dlen I| cua CHZCI COOH trong dung dlCh 05M

b) pH cua dung dlch

, 17 Tmh pH cla dung dich NH3 trong nuoc co nong do
M. Blet KaNH A= B0 s e e

18 Do tan cua Pbl2 o 18 C bang 1510> moI/I Hay tlnh

Y

o ‘**a) Nong do' clia Pb va'l“"trong dung dich bao hoa Pblz,‘

“\’ A S

) b) TICh so tan cla Pblz,
. B oy r,; ; E

Vel c) K hi,
Tai sao’7 . : Dy e L

ﬁ,;.‘ d) Muon lam .giam. dg ;tan . cta. Pbl,: dl 15, Ian thl phal them' :
bao nhleu moI Kl vao 1. I|t dung dich.. bao hoa Pbl2

g E T

19, Tich s6 tan clia’ Ag,S0, bang 710 Tunh’dé’ tan“éua
Ag2804 bleu thi,,bang. mol/l ~va gam/iit. . S e T

20 D hoa tan cua-CaC,0, trong dung dich (NH4)20204'
0,05M sé nh¢ hon trong nudc _nguyén chat bao_.nhiéu Ian néu
do dlen li biéu kién cla (NH4)2C204 bang 70% va tlch so tan
~clia CaCZO4 bing 3810 % ' R

. -118- ‘



o 1 D6 dlén li~ciia chat dién 11 la ti s6 phan ti dlén i
tren tong so phan tu hoa tan E o

- Chat dlen 11 la AB A + B co

AT e
‘”"1 [AB]. |

HEE

goi do- dlen I n(‘)ng do’ dung 'dich AB 1a C thi kh1 ¢6 can "
bang dlén 11 [A] [B 1= [AB] 1= a)C Vay

AL Chat dlen Ii' A B* 2 mA™ ::-; BT hi SeE
7 -
dl R [A B]

2. Chat dién 11 manh la chat phan 11 hoan toan trong dung N
dich, d¢ dién li o = 1, trong do nong :d¢_ion trong: dung’ ‘dich
‘kha 16n, tudng téac glua cac 1on du manh dua tdl su hen hgp
jon, cho nén tit thuc nghlém do ap “Sigt them thau, ta x4e -

- dinh duge d() dién: li 1a. b1é’u kién nho hon' /1.

Chit dién li yéu AB;A'<-~_-A,;_ +'_;:iB RSO SO s

T e s AT BTy SRS
6 Kd,l,=;[—[le]—];_s‘1o‘4.' |
T g T Rt e wmmt ad R (e
- Chat dign lidamdp:
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SRU e e 0 R HYEAT]
HA 2 H + A g = — 2 -
R A 12 'Y

R  E'IEAY
2 2 H o+ A3 = =t ]

SR RS R D S e
o R - o

= Kle K.

A

- 3. Theo Bronsted ax1t la nhUng phén ‘td, ion’cd -thé
nhudng proton, cdn- bazd 1a nhung phan tu ion .ed- thé nhan
‘ proton

Vi dy, HOI 12 axit vi HCl + H,0 = H3o+ "+’ (':1"
" : k_NH4 la axit v NH4 + H20 2 H30 + NH3 i
N HCl la axit hén hdp v6i baza CI
H3O la ax1t hén hop v01 bazo HZO | S
COS™ + H;0%& HCOy + H0 . (1) =
CHCOy + HO' @ HCO, +-H0 @
‘Theo (1) HCO;" la ax1t hén hop véi baza CO3
; Theo @) HCO3 lé. bazd hén hop v01 ax1t HZCO3
B Theo Bronsted H2P04 la baza lien hdp véi axit H3PO4‘ :

| H2P04 la axit lien hOp véi bazo HPO42_."

i



. : | .
Cl la bazd lién: hap v6i HCl Sz‘ 1é-~bazd lién ‘hqp‘ véi
axit HS ' ’ ‘

4. Nu0c nguyen chﬁt vén dan dlén, tuy rat nho cho nén
mwc dlen l1 : e

. 2H20 ¢.. H30+ +. OH_' 'A-;,;?,. o |

[H30+][0H] o '_'18 ey
i= 8,24.10718 (- 25°C).

[H,01*

. RRTR Ao N -18/ 1000, 5 .
Vay. [H;0'I[0H™] = Ky = K. [Hzol = 32410 18( 18) ~
' KN =:10_1~4. ‘
- Nu6e riguyen chdt o6 moi tiubmg trung tinh

©[H0"] = [OH\T] = VK, = 107

n

Khl cd mét axit thi [H30 ] téng lén VA, [OH ] glém xu6ng,
nghia la [H3O] > 10-7

Khi- co mét bazo thi . [H3O ] glé.m xuong va [OH ] tang ,
len, nghia 1 [H3O] < 1o‘7 T

Axnt manh: HA + HO = H3O + A
szo 2 Ho' + OH"

[H30] [H;;O“]HA + [Hso] N et |

Vi HA 13 axit ‘manh cho" ‘nén [H3O] = [H30 ]HA C,
bdi véy PH = -lg[H3O 1 =,--lgCa s

.8, Ch&t chi ‘thi mau axit - bazo thuong la- axxt hoac ‘bazo

hUu co - rat yeu ¢6 mau phé.n ta khac mé.u dang lon Chéng;
han® .- - : : T
121
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BRCEARC HCht + H20 > H30“ +! Cht :

mau phan tu . . mau ion -

Tuy theo pH cta m61 trudng ma can bang dlén 11 cua
chét chi thi chuyén dlch vé- ph{a phéu, nong do ion vuot tr61
hon. néng d§ phan ti hodc’ chuyen idjch’ theo chleu nguge lai
kém theo sy bién ddi mau cua chat chi thi. Ch&t chl thi cd
hang s6- dlen gy e Lo ;'

wig b

[E;0*1[Cht ]’ e ‘[HCht]
Kqy. = 3—2 ~ [H;0'] ='de.1~[‘_«-]‘.
TOES [HCHhE T o T 7 SRS [ChtT]E

pH = -1g[H3o*] £ 1

Vi mat ngum ta ch1 phan b1et dudc ‘mau kh1 n6ng do
dang phan- ti gap 10 lan dang ion hoac ngu0c lal khoéng
PH = pK = 14a khoang d6i mau‘cta chét:chi thj.

A

Cn* ohl thi . Khoang pH |- Mau S
7 at, ’c t l , pK chuyen mau thay d61
_Phenon phtalein | 9,4 10 0 . khong mau - hﬁng
Metyl da cam = | 38,7 3 1 44 T de - ‘vang
Quy tim I s 790 80+  .ii . .;dé »:ixanh

6. Chat dien Ii manh it tan trong dung d1ch bdo hoa lubn

luén cd can: bang L LI DR TS P :'-;,”

A B mAn+ +nB™
ran dung dxch bao ‘hoa-

[A“*] [Bm] & K[A B] = TA B, la t{ch s6 tan u ‘mhigt
do da cho LT T | | ' ‘
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i+ =nMubncdlsy ket tia AmBn thi [A“+] [B AR TA B»‘"::-

’trong dung dlch [Am+] [Bm—];‘f < TA B,

@ = 1 tic 1a khi moi phan ti hoa ‘tan déu” dlén li.

it R U T LR F s o RO

. :j'— Mu6n hba tan ké’t tua AnB thi phéu khong rché 'sao - cho

V1 du : BaSO4 ’z'h 2 Jr so i
rin dung dlch Lo

Y

Trong dung dich 6 [Ba "1iso,” ] > TBaSO4 = 9510‘10 thi

~co su ket tua BaSO4, con néu . [Ba ][SO4 ] < 9510 hi

BaSO4 bi hoa tan.

i N & s '
L P

- . 7. Hang sd icAn, “bﬁng phu;thudc nhiét dg, cho nén sy dién
11 co can bang dién li cling phu thuoc nhlet do le chét dlén.
i'AB "% 3«1""‘4“3’,'; kh'if\th , :
dung dich thi theo nguyen ly Le Chateher ‘can ban§g s& chuyé’n

dong dang AY hoa B .vao

“dich vé phfa ‘trdi. khién, AB. it. dién-livhon. s -

- Dung dlch AB co nong d6 C co dé dlen 11 a va hang s6 -
dlen I K thi o

s

Khi AB la chdt'dién yéu'a << 1 ¢ho nén - ~ =77 %

[ R S T S T -"K TS I S RS B
- ) b a = R — . .

- Kni’ ‘pha loﬁng C >0 thi a’ tang Vé phuong ‘dign* toan“
hoc @ -» =, song vé phuong dlén héa hoc chi hoic chap nhan

P ,r. I\r o
8. Chﬁt dlen i manh lé. chﬁt dxén h hoan toan khi tan

' trong dung dich, nghIa a «a ‘-,—7 1. Song kh1 ép suét thﬁm théu,

dp sudt hai bao hoa nhlet do. déng, nhlét db s61 cua dung dich
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_cdc. chét dlén 11 manh dUa t6i. sy chép: nhan d6 ‘dién li
bi€u klé'n a < 1. Dé 1a vi trong dung dich ch4t dién li manh,
néng: do" 1on cao, tuong tac gilta cdc jon kha manh " dUa toi su
lién hgp ion, khign cac jon trong dung dxch khéng ' chuyén. ‘dong
doc lap. Khi pha loang, nong d6 ion giam, tuong tic - giita “cac

~ ion rdt y&u.cho nén cdc ‘ion. chuyén’ dﬁng tuung d61 doc lap
bmvéykth—»Othia - 1.

9 Co thé’ tinh duoc dé hba tan - khi bxé't t{ch s6 tan cua
chét dién-li it tan. Ching han

AB & At + B
“rdn . - dung dich bﬁo hoa

Bxéu th1 do tan cia AB trong dung dich la S molll thi
‘[A ] = [B] S moll.

Vay Tpp = [A'1B] = 5% cho nén S S = VT,

10. O nhiét d6 nhu nhau, hai’ dung dlch NaCl va CaClz
¢6 cung néng do phén i e do dién li bi€u klen nhu nhau
song ap sudt tham thiu khéng ‘nhu nhau. Bdi vi chat dlén i
thi 7 =iCRT ma i = 1 + (y - 1) v6i NaCl thl v = 2 cdn
~d6i v6i CaCl, thi v = 3. Vay Teact, > FNacr

11. K,SO, chat dién li cho 1a AT, = iK, C

87 x 1000

NI Kd "“=;t~,-fl-:_l,8y6 ; C = m = 0,5 mol/1000g HZO_:.
L ;:‘AT' f»A A 183 ;; TR
L Vay i = 196

-‘ch 186X 05

il 196—1 )
T yor TTsog TUoss
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12,

13.

4.,

Khla = 09 thi

g ATq_: KdCdi‘xan_g ="1KeCeacij "
' Cduc‘sng 05

= = =2,5 A , _’ RS e
~Ceaay, 02 oo

Cio1 251 i o
a = v—1 = 3_1 = . 0)75 .

AT e ke wtg o Mo 085 1000
¢ = vl__d PTERC T T T125%136

ATd = 023

023><125x 136
186x085x1000

= QA7 ¢.0 -

P o wiin ot . (S

T ‘_‘z-l;: 247—1 -

CH3COOH +. H20 H3o+ + CH3COO

[H30+][CH3000 I

a = 132102 < lnénK =~ a’C

= (1,32. 10 2)2(0 1) 1 75. 10‘5

a(l-a) 1751’0‘5 '01;‘

'az S (0 9)

215100



2H20 & H3O+ +.¢ OH— (2) st

v HNO, Ia axit manh nén (1) quyé’t dmh "

[H30 ]dd = [H3O+]HNO3

= _lgca HEERR S

2 ¥

c, = oM pH = 1

PR c = 10‘4M thi pH = 4

- b) KOH I bazo manh pH = 14 + 1gC,

C, = 0,5M pH = 147

Gy = 05N pH=9 o

o NaCH,C00 ~ Na' + CH3COO' B

2H20 2 H3o+ ¥ OH'Y

CH3COO' + H30+ CH3COOH ¥ HZO

s Duhg dlCh nay la dung dlch bazo yé’u nén

) NH4CI NH4 -

126

' pH clia dung d1ch duoc xem nhu pH cua dung dxch ax1t



© Giéitphuong -trinh ta’c6 faa=’5,‘18._10'2;?“«?

yéu :

—512

o -.Epf,‘a'zl%‘?e- T

T RSt S { I “; T

1160 CH201COOH + H,0: —‘CH?_ClCOO‘ en H3O+

[CHZCICOO’][Héoﬂ']" 20 SR
K, = — = = 1,4.10‘3
a [CHZCIOOH] l-a .

C = 0)5M B | 050:2 + 1410_3a + 1410~3 __0
. azv + 2,8.10_36{-4 2,8.10‘_3“.“:‘ 0

SN

. pH = -Ig[H,0"]

-lga.0) ='-1g(5,18.107 x.0,5)

¥y .
GALy LT

17, . NH, + HO':® NH + HO

2H,0 @ H;0* + OH-

NH; la bazo lién hgp véi axit NHZpH ‘cha’i dung dich bazd

S IV B
PH = T+ 2pK;+ JlgCy = -

5& R R E S ATy LT K E i

v. 8. N PbIz ;‘- Pb2+ + 91~

@) [PBZ+] =S = 15103 ion gam/lit.

b, | [Pb2+][1 ]2 - S(2S)~ = “"3 “= :

- ] ‘“= 310‘3 |
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'; = 4(1510‘3)3 % 1,35, 10‘8

. ;-',‘,

o ) Kh1 thém KI. véo, [I ] téng khxé’n ‘do" tan . S giam vl
. cAn bang chuyé’n dlch vé. ph{a trai de ch6ng laJ sy tang:[17].

| t.sz*l;=' S = = =.'i1;20“‘ mol.

071 =28+zx *

Syl s

Tty = SE@S +in? = a4.(1,,5..'1b:3)3¢ = .1,35:108
S0 . ‘ e - o, el Ty
. 487+ 49% + %% = 135 10'8 .
Vig = 10 vé cliing nh6 cho nén 'bé qua’ S’3 va S§%

» St ;j‘*‘“xif 1,35_10—8 L
S'xz = 1,35.108 - xz = T)T__ - 1,16.102.

2=¥1,16 x 1072 2 1,07 % 1070 . e

Vay phai them '1,07x10™ mol KI lit duhg dich PbI,.

19, AgZSO4 2Ag + .80,

;G01 S la d6 tan mol/l cua bac sunfat thi

Tagso, = (25)2(8) 4% =1, 10"5

. 7 s
‘ -.S =- 4 .10 =

2 X" 108 + 96 312

s 2610‘2x312 811g/l
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" -'1'715,.1?0"6 = 26.102 moll




Si= Y38 10‘9 6, 16. 10~.¢mol/1:

9-CSLTHH 1207



- Kh1 nhung thanh kem vao dung dlch mudi CuSO4 thi
) Zn'i+ Cu2+u—=Zn2+ ="Cu?’+ “230,12 kJ.

S Né’u b6 s Bo- ‘pinii: Zn|ZnSO4| |CuSO4|Cu 'ding’ day
, ":dﬁn co mac bong den pin ndi, thanh kem voi thanh déng thi
o bong dén sang, thanh kem bi mon cdn thanh dong tang khéi -
o luong Nhu} vay. khl thUc hlén su oxy hoa kem va SY khu déng
.6 ha1 n01 néng blét ta da blen nang htong cta phén ung OXy
- héa - khu thanh néng luong dlen ~Thanh kim loai. nhung trong -

dung dnch chua ion’ “kim loal dg° duoc g01 la ‘dién’ cue. O ranh
gidgi phan chia. kxm; Jloai” dung dlCh hmh thanh lap, dién . tich. kep
c6." the- nhé.y xdc dlnh g01 13" the dlen 01Ic The dlen cue phuy
:thuéc ban chét kxm loal, n6ng d6 dung dich va nhlét do “Véi
'*"klm logi Me = 'ne > Me ‘thi

_EMen_-_‘-/M =Eg/[e |/M +_lnaMe T

Phuang trmh nay la phuong trlnh Nernst

_ 0 25 C thay g1a tri R F va chuyen vé logant thép phan
: ta co the dlén cu:: o :

0 059

v E= E° + - lgaMe +

. Khi dung.dich loing. 6 thé thay ayo* = [Me™]
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Pin cé stc, dlen dﬁng Esdd = E(+) E(_) = EcatOl' "‘annm" .

Trong do anot c1Ic ,Am, co su oxy hd Vklm Ioal,

con tren catﬁt cua pm la cdc duong co su khu 1on klm loéu

¢k x“\ “

la the dlen ctic tleu chuan ’tue la thé cua d1én cyc-

- mi- nong doé ion: kxm loa1 bang don v1 Gla tri tuyet dai cua
E° khong xdc dinh:. duac song' dléu nay khéng cé gl trg- nga1,
badi v1 thue tién co thé ch n mot dle

a

cv.Ic chuén bt do lam

*mé’c, r6i’ lap pm glua dlen cue mu6n xac dlnh the dién cUc‘ v01

Ngum ta%chon dlen fede chu fn: hydro (Pt)H2|2H (aH+

Puj mlat) V. qui- uéc E‘;I'z:j—_ 0.

'H Chirn DAL IR 5 o St ot
» Lap pm Me|Men+|H (@ = 1)|H2(Pt) neu ‘pin.-hoat dﬁng
) voi su ~oxy ‘héa k1m loa1 Me thi dlén cue knn loa1 la anot dxen

'- .,cUc hydro la catét Kh "

Lo AR
L i

e .' Ege = EH - EMe ; E§4 == Esdd

i ‘Neu pin - hoat dong vcn su khu fon. . k1m loal thi dlén c1Ic
k1m loax la catét dlen cuc: hydré la anot. ; Kh1 do* :

l.-":=/ &, Gl G

g\ = Cho pm lam vige: thuan nghlch co the ap dung cé.n 'bing
cho phé.n tmg oxy hoa - khu cua pm _ I : ~

fy {3

AG = nFEsdd la cong chuyén‘f nF dién tlch trong truong

+ ‘,3, [

s"

’hoat dﬁng duoc tinh



VLF

o, Yy

gitta: blen thlen entanp1 tuido'AG ‘vastc
6’ ”xet chleu cua “phant: ung!oxy hda- “ikhit...

Khl xet chleu cua: phén uing oxy "hda i< khut trong dung ;
dlch ‘nude - 25 C .véi nong do- da loang ta s dung the kht:
theo phuong ‘trmh Nernst' i:: == 5 35

L 0,51 : n+
+w -‘—q) lg[Me ]

¥

"+ V6i phan' dng: dién cuc . Me™ Jr;’ne

dan g oxy hoa

5'., §operi et ,\.l

Chleu phz’mwung :oxy. hda; . khitila- tdc: dung cua . dang oxy
“hoa, cua ‘cdp o the khu cao vdi dang khu cua cap cd dlen thé’
. thap Chang han* e '

v - I 'X‘ =
- wwes »
B -.\\J“

Nhu vay tron musi’ sat va mum thxec 6 co phan Ung

% S Doyl

i

-trong do Fe' lar dang oxy hoa cua cap‘ cq dxen thé cao - con
‘Sn2 la dang khu ciia’ cap c6 “dién “the ’
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3 su DIEN: PHAN

: d catot( )

f«’di,aﬁét‘(-}-)‘"':’;\ SO4 ,’ OH

40H™ - 4e = 2H,0 + O,
Cdc sin phdm Hy, 0;%bdm trén ‘cuc;dua t6i sy hinh: thanh
~ pin(PHH,|"* |OH |02(Pt) trong dd. E°4 < E%. Cho nén suc dxen.
déng: cua pm' nay:! nguoc chleu‘z vm’ isdce dxénx dong, cia
ngudn. Qua trinh dién phén chl dién - ra binh thuong th
En = ‘Epm phanf e s e

wn\ ;“ Y ‘a:_,'f

.';-;Aa.\réHleu(:the nhé ‘nhatudat: lenlhal cuc:clia bmh dién: phan de

qua trmh dién phan dién .ra véi van: toc:, thap:duoc'“gm {laythe -

phén huy Vi theo ly thuyet th& phan huy bang SUc dlen d(’)ng g
; oty Hh

3§ SRR LOISER AL BetY3Y :
txeu chuan cua pm tﬁuong Ung 'I;hu]c t& hleu the binh dlén phan,*
RSIEATIN i vt THORYY i el gy ¥ HIsTA

v vuot the phan huy, phan o vuot duge g01 la qua thé’ la phﬁn.

{;‘ s 1§r

Kh1 dxen "phan, sit phong

. Fb
: catlon tre? catot .
(‘ » E yJ -; .
theo tha tu cation' clia cdp. cd: the khu cao trlmc, thé’ khu thﬁp_ )

saux Con su phong; dlen char cac;;amon’ tren -anot; theoﬁathu tu”.

dlen the thap tru'dc ‘cao sau, tuy nhlén ﬁtnwc: hetr lé cac,,amon‘.
ddn nguyen ti r01 dén OH .

P ISP EN—
{J .,A',:.‘} ‘sm R M ‘A,U,, {3554




.4 SU’ AN MON KIM LOAI

Su an" mon kxm Joai* xéy rat do ‘tdc dung pha huy ‘truc t1ep
cita - cac tdc nhan an mon la sy .an, .mon: hda . -hoc., Su .8n; mdn
kim loal do sy hinh. thanh vo s6- p1n t& vi trén bé méit kim
loai, - ma anét bl oxy hoa k1m loai- bx pha hiy. © e

De béo ve klm loa1 ngum ta dleu che cac’ hdp klm chiu
an ;mon, - ngan cach be mat kxm loai -véi, cac tac ‘nhén. cua moi
truong bang ldp phu sdn, men, ma, dau mo Béo vé catot 1a
phuong phap béo vé dlen hoa buoc k1m loa1 cdn bao vé dong
vai trd catbt cia hé pin, do doi klm lo 1,~.' cén béo V8- khong b1

oxy hoa

du va. VIet phUdng trmh phan Ung

P

-‘.'“44,,:,; u" 1:.’.5 Sy

2 SUC dién dong la ai? Vlet phuung trinh” hen he sUc"

sa

dlen dong,cua +pin_va bién thién, entanpl ‘do AG va'.bién® thlen
‘ ‘-entropl ‘ctias phan Ung S A

:”"u w,'i'r 2T ‘w v B Sreog ;n

3" Hay mo ta cau truc IOp dlen kep g ranh
j. ; 1! l) ﬂ (1 '{{ A""
: _dung dlch va wet phUdng trmh Nernst‘

LTI ot RS 4 ‘5~ KA i

,CUC kim . loai

lmh the {‘kh cué \dlen:

‘5‘5 tPhan’ blet dlen CUC? Ioal mot dlen cUcvloal hal The»’
‘jlé d»en ‘i oxy héav- khu’? 'UJ

b

6 Co the dung the dlen cUc oxy hokﬁa“ —zkhu cua cac cép
i34




oxy hoav— khu ||en hdp de xac)dnh chleu phan Ung oxy hoa 3
- khi- trong dung dICh nhu the nao'? Cho VI du s 1

e gy The phan huy |a gl” Cho blet thu* tu phong dlen cua\."' :
cac catlon tren catot kh| dlen phan dung dlCh céc mum trong
nude. S5 2 108 o -

B. Hay\\ilet phUdng tnnh phan*Ung tren cac cUc khi dlen
phan dung dlch K?_SO . Thé naoIa su phan cuc dién cUc"

et f:‘: 2 DRAr v;S,f;”

9 Phan blet su 'an mon- hoa hoc va an 'mon dlen hoa
hoc cac “kim Ioal' "’_“ ‘ : SR '

an men.

1. Co pin’ ZnIZn(NO3)2 001M | Pb(NO3)2 0001M | Pb

_ Tlnh sUc dlen dong cua rpm o 25 C V|et phUdng tnnh ‘
d|en cdc cua pm Bigt. EOZn == 076 Vi Eopb =_-—013 .V ..... §

.
S STCEIRCR U

12 Tmh the dlen cuc bac o 25 c AglAgBr KBr 01M :

o abnn

“Bidt E°Ag-— 080 V va TA§B, = 610

NI TR Sl

13 Tmh the dlen cUc cua hydro d 25 C
T

(Pt)H2|H aH+ = 0001 “Tinh. pH cla dung dICh khi the dlen .
dlen cUc hydro la - 0082 ' Blet PH = 1atm > v

' 14 Hay xac d’lnh sUc dlen dong cua pln dlen o 25 C

- thu kh| pln hoat dong
WU\/ %p PUheED: g
a f]rvy E'Jc“c T4 d‘*‘r



Egl /ZCI

Fe \i COE0 /Fe2+;—077V

'.lu o] H f‘f‘ T

Pl »V

a) Khi; | [Ag] ) 10“‘ [Hgf*] =0

b) Khi [Ag ]-—1oﬁw : [Ho. Zﬁ 1o4M

Blet' Hgé +{2e“, \f2 Hg ¢ E°1 = 679 V.

Ya
,‘,

: 17 Hay tlm »hang so can bang cua phan Ung o 25°/ ’

w
1]
—
- I
;:_'\(,’Q
2
+
l\)
. ®
=N

2choE°=O_§V

- Fe?* . ¢cb E°1‘ =

T

» Hay xac'd‘nh chidu chuyen dich digh o1 mach’tn
V"va klm loal nao bl hoa tan trong{ moi tru0ng hqp tren

Sy

;ﬁma EE - "'ﬁ“**f" """

1'6 Hay xac d’nh chleu thUC cua phan Ung o 25 C

077V,

ngoai
Blet




fSaU'?,_ o

A‘ ,'»a».

;\’

b) Vlet phuong trlnh phan Ung xay ra kh| pm lam vuec :

?WU?;q

+ Fe3+/Fe2+ blet EMno /Mn2+ = 15 V

£ e -

,:fy; § ,‘,m 'm”‘“?/.?\ r} 1‘3

;-,;0 77 V va: [H’Lz ion gam/l‘

e iu Wi

b) Khi: tron hai 'cap tren vol nhaﬁ phari:.‘AUng xay ra theo“A

chiéu nao'? [ S ‘

o

21 Tinh hang so can bang clia phan Ung

a) Cr207 : + 14H+ “"“2\(3r34r + 6Fe3+ + TH0
- _hb)j;_;ggefijﬁm 324F?2f”$! Sn"*, |

B o5 190 1

''''''

:Es4+,'sz' | o15v |

PRV ot

si"22» Vlet so do dlen ‘phan ‘cta* dung

“dich” sau’?‘ :
il ) xrrUp e

| cUc tro.
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Hwong dan tra lot cau hot va bat tap

T PR
1 Pm la thlé’t bl chuyen hoa nang luong phén Ung oxy _

'_'nhoa -rkhu thanh 'dlén né.ng Pm bao‘ gom ha1 dlen cuc cd .dién
. the khac nhau Mox} d'en‘_ CUC gom ‘nh k1m loal nhung trong
- duhg. dlch mum chua 1on klm loa1 d . '

2 Sua dlén dong cua pm la hleu so the guxa ha1 CUc kh1

pln hoat dong, no déc tnmg cho khé. nang smh cong cua pin.

/SUc dlén dc‘)ng cua p1n cd hén quan vdl blé’n thlén entanp1 tu

' do cua phén ung oxy hoa - khu trong p1n

| Nhu vay do ‘sdc dxén d6ng ‘tlia pm cd the xac dmh ducc
- cde blé’n thién AG AS. cung nhu AH cua phén Ung oxy hoa -

khu trong pxn

3 Khi- nhung kxm loal vao dung dlch do tuong tac cUc

cac phén tu. dung»,mél, m6t so’ nguyén tu klmgloal bé mét
' ”chuyén vao' dung dxch dum dang catlon con dxén tu b1 gux lai -

,_ftrén thanh kim “loai’ dua t01 su’ hinh thénh lop dlén t{ch kep :
_ma bén vtrong la IOp dung dxch .sat. bé mét cd; chua .cac catlon

. N T e

-




kim 'loair Ldp dlén tlch kep éo ‘ "thé’ nhéy", g01 la thé’ dlén UJc__ o
kim loal no phu ’thuéc bé.n chﬁt k1m loa'.l.f A

.

14.. D8 ;o diénsede, k1m loa17 leu, “chuan tajnhung thanh,

knn loa1 vao dung dlch mu01 chUa catlon klm loa1 dé cd-. nong _
"do bang don vi. Khl -dd’ ta ico the. “dién cuc- tléu chuan E°. Glé :
trn E tuyet d61.cua ‘méi: klm» oax khéng xac dlnh dUOc Ngu01

0 va 1 E Ycua ead k1m loa1 ‘khac duoc_
so .sanh v6i: th€ dién cuc- hydro tleu chdan va lap »thanh Jday .
dién th& tiéu chuéin.- Qua déy thé, tieu chuﬁn thi ‘E° KOS ‘0 thi
- kim- loai hoat- dqng ‘hon . hydro, day duoc hydro ra: khm cac dung{.

6VE® 30 thi hoat dong kém hydro. -

ta qu1 udc chon® E H

dlch axit. Con k1m loa1 ¢

khﬁng day duoc hydro ra- kh01 axxt Day dien:thé tiéu ‘chufin - - ;

: cho ta: biét’ thu At ‘hoat dong cua LAc k1m loal, kim- loax dtmg ‘.
»trlec d k1m loa1 dtIng sau ra’ kh01 dung dlch mu61 ‘

FESSS I ¥ SRS

, ] o %0, 059 lg[Cl]
i connl} g ptey

Nhu vay. @ dien, cuci

."a

bome iy ianl ook aeidss bl
mot E; phu ,thuﬁc vao . catlon klm

ks }
loa1

ORBLS Ta

Cap thlé't lép dlen CUC (Pt)/Fe : F




0059 fFe““]"
[F 2*]

EF 3+/F 2+ = EI‘e3+/Fe

R,
N nery rloth

P

_. oxy hoa va. dang khu

}v.

6 Co the dung gla tn the dlén cuc tléu chuén cua;cac
‘ cap oxy hoa fet khu dé. ;cac dlnh chleu phén Ung ox Xy - hoa - khu)
trong dung dlCh Vi du:

Chleu phén Ung oxy hoa khu la chleu tac dung cuaadang '

~oxy hda- cia cdp cd-th& cao vcn dang khu cua cap o6 the ‘thép.
Vay phén Ung qua hau cap tren 58 xay ra theo chléu [

2F o Sn2+ = 2Fe2+ +. Sn4+

-1, ‘Thg phan huy la hleu s6 nho nhaﬁ dat vao ha1 cttc ciia
binh dlen phén dé qua tnnh dlen phén dlen ra v01 .van téc
_nhan bxet dudc vé nguyen tac the phén huy bang stc dlen
: d6ng clia pin’ phan. ClIC “Khi dlén phan, cation’ dung dich 'di . téi
_,.catot “chi kim' loai nao co thé’ khu .cao hon dién thé dién “cuc
- hydro thi ;catlon k1m loa1 do mcu duoc phong dlén Catxon kxm

r

_-_loal co th o ph ng’ tr éc - r01 mm t(n catlon k1m loa1 co the
, thép hdn Vi Eg’= io 059 pH pH “7 thi’ EH
-fThuc te su gxé.x phongrhydro‘,tren dlén c

¥

-'nen EH 8 cang thﬁp hdn cho nén Cr F 2+ cung co the ké’t
-U dung dlch nu ‘v Ra fwf_k j ST .

S 8 Dlén phan dung dlch KZSO4 :
| .1'40'_

Thanh Pt la dlen cuc trd “hoiit trao ‘dé""dlén tu cua dang'

c"i con co qua xthe lon .




S

& catot K" H* 4H+ + 4e 4H;, 4H;_ 2H2T
ﬂa andt so4 , OHFy 40H‘r— 4e’- 2 Hzo +i 021

Phan lmg dlen phan - 2H20 _’2H21 + 021 ‘
Cédc san pham dlen phan Hz, 02 bam _vao dlen CIIC dua
i sy hinh thanh pin phan cu’c (Pt) H, | H | IOH |02(Pt) Suc .

K dlen dong cia’ pin nay nguoo chleu vol SlIc dlen dong cua et
o nguon do chinh la su. phan cttc dlen ctm trong qua trlnh dlen' :

’phﬁn Muon sy~ dlen phén’*tlep dlén thi ‘sdc ‘dlen dong cia

nguon phél lcm hcm suc dién dong cua pm phan: c1rc

B 7.1_.,:

‘ 9 An mon hoa hoc la su pha huy klm loai do’ tuong tac-'",
- hda, hoc caa cac tac nhan an mon voi kim . loal V1 du pha : , "

' jiu)‘r klm loa1 do phén Ung vo1 oxy o nhlet do cao le khi clo,

'...»_hm SO3,‘SOZ An mon 'dl “hoa {hoc la do kim loal tlep xuc‘_v :
vao dung dlcn d1én ly dlta tdl su hinh thanh vo s pin. t& v1,. o

Syl cr e
Y ,\:;;1 LRI N

k1m loa1 g mlen anot bl oxy hoa

. 10 Dé'béo V‘“ ki'm*lo‘ai l{hoi"su éri"nlon.-ng:uoi‘ta'diéu chg
hop kim- ben an mon. mat khac ap dung cac b1en phap che
: phu ‘bao vé bé mat klm loa1 : 10p son, IOp men, ma , 'dau md.
Bao vé dién hda la nham thlet lap them cac dlén cyc phu trg

!, -«-s

de blen kim 103.1 ‘cdn, ‘bao vé dong val tro thanh catot khéng

Bu, Vi K

_b1 an mon; A \7 T
1 Esdd =t E(+l) E(—) = EPb EZn =

VI wh P \/iuli Bd.
. 0059 15

o ""_’ 2_ Tz
R R e 0?059 SN
= —013+ 076——'5 050 V

2
4l



2 &
: xi’kuf

0,082;
Hr:ho 059:




Khi pm hoat dong, dlén ta tu anét (dlén ct!c c6 n6ng d{)‘ .
dung dlCh thdp) chay qua“ mach dlen tleu ‘thu sang catot (dlen
cuc cé nong do- dung dlch cao) SR

H "'x 3

w CIZ/ZC‘I =

: Bcn vay chleu cua phén ‘Ung oxy hoa = khu la chleu tac
..dung ‘cla’ Clz (dang oxy hda cua cap cé d1en the cao) vcn Fe2+
"j(dang khu cua cap cd dlen the thap hdn) RIS ‘
" Vay chiéu phan Ung phél Ia ‘q £ _
2Feso4 +. 012 + Nazsoﬁ .2,N4C'1f,¢+; Fe‘z(So‘;)g,»«.?x =

Rt

0,059
16. a) ngz“ ¥ oo = 2Hg,“, EHg 079 + T5lg10‘1 i

e e o7795"

A e pge E “'."— 080 b 00591g10 '

v:zfu,.

Gy =080 - 0236 0564
Vay phén ung dxén ra theo chleu sau é 4
ngzf + 2Ag 2Hg + 2Ag

’b) Khi [Ag] = 10 thi B, = 0,80 0059




f‘z‘[ﬂ“gzu1.=_:;;1ofgsfhi;‘Els;:;

2
El > Ez cho nén’ phan tmg van khong thay d01 chleu
RS U A Hg;(NO3)2 o 2Fe(N03)2 - oHg " 2Fe(NO3)3
- Hg2+ + 2 = 2Hg, cd E) = 0,79 v

e2+;ffcd>-'E° va 077 V“’ f

L nFEgq " 2% 96500 X 0,02.,
’ Sy A 1nK‘= — ] — ez 1,56

“RT 8,315 x 298

18. a) Mg | Mg2 | l Pb2+ l Pp st

EMO - 9,36 v < E°Pb ="‘-013 v

Vay 1dlen Teuc Pb-1a" catot dlén ClIC Mg 1’ anét véy chleu

' chuyen'dlchk dién tu tit anot Mg qua mach ngoa1 sang catot Pb..

b | P o (e ©

be: 20,13 v‘ < B = 034 V.

(\Vay dlen tu chuyen dlch tu anot Pb* qua mach ngoa1 sang

catét dong

Vay dxen tu chuyen dlCh tu’ anot dong qua mach ngoa1 '
i .

l; f3 - KSR
(

'sang catot bac. o

144

;,;0 79 e 1g10‘4 = 0,772



¢ s ¢ 7
< e
P34 {17

Poowromrn ab et oo v
- .E°. + 0,059 [Ag+]2 _
et T2 g

-0, 34, ij:o 9295 =,
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”Fe3“F + ’e‘)r-:-’ Fe * ¢ E°Fek = 0,77 V
b) Kh1 trﬁn hai cap oxy hda khi thi ch1eu tac’ dung cua‘,
MnO, v01 Fe la. chxéu -phén_dng thye: . e

Mno4 +8H 5Fe2+-_ an" o+ 4H20 i 5Fef e h f”"’*
21 a) Cr207 ?6Fe + 14H ZCr o+ 6 Fe RRS 7H20 ‘
AG» nFEsdd "\"_RTan RIS 0 ;/:i{»s:r:; &
_ By = Eq, 405 /Cr3+ —EF 3+/Fe2+£ Suby
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0059 [Cr207 ][Fez+] [
(1 0 (R

I Faa ;..6-X 96500 X.0,56

Ik ‘L = 130,85

RT ~  8315x < 298

TE AN

K = 741059. :
b) «%F S+ Sn2+ = 2Fe2+ + sn4+

Es(m = EFe % B = =077 - 015 = 061,V.
2 X 96500 x 0, 62 48.99
8315 x 208 - O
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22 a). Dung dlch h6n hop CaClz va ZnClz le dién - cuc Pt

o] catét Ca2+ Zn2+ H+

‘i i :‘rv

el

CF —o'Z Ciiac] < 0121

:b) Dungxdlch CuSO4 le céc: dlén cic Cu.tis +
f‘i‘-s.’;_gé catbt’: o+ Cu?, I—F Cu2+’+ (2 —*Cug (S

6=.van6t_ Cu, SO42 OH “Cu —~2e3~"= Cu2+
“Anat‘déng bis hoa: tan... - ¢ L S
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1 NANG LU'UNG BE MAT

BT TR BT T I T Y WIET: L4 BT iPR SO ST
;0» céc: pha ‘ngung- tu; .cic; phan tt. 8 bé mat, b1 céc: phﬁn.}
tit:16p> trong ; hiit. vao: manh hOn, ﬁkhlé'n -tinh. chﬁt cia-~ 16p.; bé _
mat (khad ning phén ung, . vi tri} cﬁn fbﬁng cta; phén Ung, {4p
suéit béo hoa, do hoa tan, nhlet d6 ndng chéy ) khac biét véi
tinh chdt cta pha thé tich. Lyc téc. dung trén mot. .don. vx chleu
dai cha gi6i "han bé mat; ky hxeu la g du0c tinh bang N/m
Nang ludng bé mit la ndng Iugng tich chda  trén mot: don vi
" bé mat phén ‘chia pha, dugc do bing cong thuan ngh;ch dang‘
nhiét can dung dé tao ra 'mdt don vi dién: tich ,bé mit:. Néng
luong bé mat dudc tmh bang N/m vé gid tri bang suc cang
bé mat, choﬂ nén. cung‘: duge bidu th; o ‘

L

Céc hlen tuong bé mat xé.y ra khl AGbm <. 0 co nghla N
1a ¢ cac: hlén:tudng bé mat xéy ra’ theo chléu glém cua suc céng
bé mit o hoéc dlen tich bé mﬁt S ' ’

Nhli vay AGhe = AGpha lhe uch + AGbé miit phAn chxa pha

Cho nén kh1 nghién “cdu .cac hé chﬁt trang thé.l phé.n
tanicao, cdc he' 13 nhing hé:cd! bé: mat: rieng'(rét:16n thi; bign
thién entanpi tu do bé mat ¢ ¥ nghia quyé’t dinh dén chiéu
. huéng chung ctia hé. ‘ S e

o cid nkde Sl 00 osl paih prefdo- o
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2. SU’ HAP PHU

! Kh1 be mat phﬁn chla phaAkh()ng thay dox, qua trinh sé

3 \'I‘a* ’4' "‘\

Wi
_dlén ra. v01 ‘su glém sUc cang be

at len’ pha nglmg Yty ‘e
phén tit chat tan lén bé mat phan ch1a pha dua toi viee glé.m_ '
sc cang bé mat la qua’ trinh tu d1en “bién.. Qua trinh do la
su hdp phu. Cé hdp phu ly hoc va hap phu héa hoc. Nhlmg
_ chatitan lam’ ‘giam"* ‘manh - sdc“cang’ bé’ mat ‘clia ‘dung: m61 la
nhitng! chﬁt hoat dong 'bé<mat;: d la nhl.mg chét bi:: hép phu
. tren 216p b“’mét phﬁn ‘chia” pha." St g

I

ey rdid oisld { e gmaba b

'3“su THA!VI U’OT__ A e
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tac gitta>bé> mat S5
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r4n “véiticac “phan
ti“chat"1ong manh "¢

hon tuong téc gitta
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cdc phan ti:léng - T T T TS T T T T T
véi nhau thi chét . : 13 3
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it rén: 2o giftly ubiht phdlléng ;i2: - pha khi ;:3.-:phairdn.:; <

0'23 - 013 + 0'120050‘ . . .
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: gdc thdm udt. ; :
3, c;a quadt Dodinn 5 sbo nbe oMlun BOD enn s
'Khi 9.<3 90 b8 mﬁt* ua:léng:; 3 0> 90°% bé mat k1 long’
3 C
b5 Ltk Sersp epde A ) s e

4. DUNG DICH KEO '( B s e

- Dung dlch keo la hé phén tén ma cdc hat- phén tdn cd’
"kich thucc a = 107 10 m. Dung dich keo khéc dung dv"
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phan ti o g ’ch6 .c6 - hién: tuOng Tyndall khﬁng bén,; bi: d()ng tu,,
" c6 hoat tinh bé mat co khi cung duge dong: dac. Céc; tInh .chat
nhu do giam ap suat hoi bio hoa, d6 tang diém séx, d6 ha
diém dong, ap “sudt’ thﬁm thau ‘cla dung dlch Kéo luén " ludn
nh6é hon dung dlch phan tu cg ;. cung n6ng ds kh01 luang '

= Tit cac hleu ung dong tu dua tcn su khéng dmh hat keo
mang dxen : tich. M01 hat keo gom ‘mot 56 16n phan ti cd ciu
tric tmh thé, hap phu nhlmg lon tu dung dich tao thanh 16p

hdp phu. Vi du; khi hoa’tan” FeCl3 trong nuée cg' su thuy phan o

tao. ra Fe(OH);. :

: {'mFe(OH)Q L. nFe™ (3n —x)CI }er T erl_"» EREE

‘ |<—nhan keo —>|<— lop hap thu ->|<— khué’ch tan —>|

fooit

| e—— ~— mixen keo - —|
Feo' 1a ion quyé’t dlnh thé’ hléu Cl la ion d61

‘Dung dlch keo co nang luOng bé mat T4t ldn cho nén .-
‘khéng bén. Su dong tu keo 1a qua trinh ty dién bién - cée hat
keo nhé dinh ket thanh hat 16n dua t6i sy sa lang Dung dich
keo bi ‘dong tu su thay d6i nhlet do, thay d61 dung moéi dac
bigt 13 khi. cé mat chat dien L. Lo IR

Qua trinh khuyech tan lal sén pham doéng tu dugc goi la .
sy peptl hda. '

CAU HOI VA BAI TAP
,;»I.b Thé ndo 12 ning lugng bé mit? Slc cing beé méat la
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; *_vé hap phu héa hoc

2 The nao Ia su hap phu” Phan blet su hap phu Iy hoc '

3 The néo |é su tham uot tren be mét rén" ,

o 4 The ‘nao lé do phan tan" The ndo la huyen phu nhu
,tuong, dung dich. keo'?

5 Cac tmh chat co ban cua dung dgch keo Ia gl ?

nt.t i‘

6 Hat keo cé cau tao nhu the nao'? Neu vn du

. 7 Tlm be mét tong cbng. cua 1 gam vang b| “chia’ rihd
”thénh hat kh0| lap phUdng canh Ir- 10 cm. Blet d = 193.

8 Dung .dich keo Iong néo trong 1 cm c6 .chla. 200 000
".‘hat cau. dudng k|nh 10 cm, Hay tlnh bé mat tong cong clia
mot hat Iong nao’ co trong 200 ‘cm° dung dICh trén.” - -
Cpalaa Mo
el <0 " T Ty
. : % [

S5 ’.e@‘fﬂ

N
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Chuong X. DONG HOA HOC

Tenuad ..\'

e Vén t&: phén Ung hoa hoc v . +——-——

Phan ung aA 5B - "s’én'iphé’r‘n‘*i

o 'Theo dmh luat tdc dung khé’x luong
| =%C3; QL 0t

hang s6 van t6c

Béac phén ung dac trung “cho’ do phu thuﬁc ‘caa van t6c
~phén: dng .vao n6ng d6 chdt phé.n ung,: . nd béng t6ng s6 ‘ma’
clia néng d6 phuong trinh d6ng hoc BERETTIN S

AlydTy o Lrgiir - é«'“;su...

2 CAC YEU TO ANH HU'UNG -
- Nhlét “db é.nh huong manh mé, dé’n van t6c phé.n ung

“ UThi0 kT+10 | _
’ =y = 2 = 4,

Sy i hé s()’ nhlét dé ‘clia “van', t6c

- Phucmg trlnh nghlém
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' : B e

E, .

trong do A = lnko, B = B E 1a néng ludng hoat hoa

'— Xdc  tac la. nhung chét’ sta véo hé . phén ung lam thay

- déi van ' t6c phan ung, song cudi qua trinh la1 dUOc kh61 phuc
'-_hoan toan. Chét xic- tc cd. tac dung glém manh néng lugng
‘hoat hoa E cua cdc chﬁt phén ung, *khién " phén Urig dé& thuc -
"hién hon. : :

- Céc. qua trinh -phan dng nhiéu giai. doan thi g1a1 doan
. ndo ¢S van t6c thdp nhﬁt S8 kh6ng ché' vén téc chung cua qué _
trinh. '

. €AU HOI VA BAI T4P.

E 'Al' "Tl;lé' nao la van . tée phé.n dng hdahoc"Cacyéu t6 énh'
vhuéng dén . van  téc. phén tung.1a gi?.. . . T :

2, Phét biéu dinh-:luat tac: dung khox luong VA van 16c -
phan Ung Neu gV du g T dan e -.:z

‘ 3 Thé& nao la bac phan ,Ung’? Cach xéc dnh bac phan
l'Jng. e

Sl
4 Nhlet do anh huong nhu the nao den van toc phan
Ung'7 \ R

5. Thé nao la nang lugng hoat h6a? Phuong trinh
"Arrhenius vé lien hé gida. hang s van 8¢, ‘nang ‘lugng hoat
héa va nhiét do. . :

RS b T
£ tAANEEL )
’ el -

" 6. Xdc tac Ia 'vg‘l? Giai thfch nhu thé nio vé tac dung cla

: /
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xuc téc"

tnnyet va cham hoat dong Nél y nghla cua né

. 8. Nong, do anh huong nhu the nao den van toc phan'

ﬂuﬂg°

, 9. Tim hang 's8:vén -t8c ‘cua” phan Ung A4 B S “AB néu
khi Cp = 005 mol/l ; Cg = 0,01 mol/l VthI van téc phan Ung

bang 510 moI/Iphut e e e

10, Trong ‘hé'phan- Ung ‘CO '+ Cly'» COCI2 thl nbng ‘6
CO ting tU 0,03 dén 042 mol/l cdn ndng dé clo tang W 0,02
den 0,06 moI/I H0| kh| dé van toc phan Ung tang Ién bao‘
» nhleu Ian ' . . »- _ ',
SRR | § Phan Ung ‘A+2B - san pham Lic. dau C°f = - 003 moI/I
C% = 0,05 mol/l. Hing s8 van tdc k = 0,4. Tim 'van tdc ‘phan
(ng & thdi diém. ban dau.va ¢ thoi diém con Cy = 001 molll.

12 Kh| nghlen “cdu phan Ung Xa phbng héa

R1COOR2 + NaOH -»>" R1COONa + RzOH
nguol ta thay rang

'— Khi- nong do NaOH tang Ién hai- Ian thI van t6c ban;
dau cua phan Ung tang Ien ha| Ian Neu tang nong dé este-__'
- ta cung dugc ket qua nhu vay S

Xéac cfnh bac phan Ung va vnet phu0ng thnh’ dong hoc
clia phan Ung tren - - ' -

FAES Sy :‘?::..-‘1, E G irie o gphely oG -9;-‘:,‘.'

=13, O 150°C phan Ung ket thuc sau ‘16- phut Tlnh xem 6
'200 C va 80 °c phan Ung sau bao- nhleu lau thi’ ket thuc BIet‘v
hé so y = 25, : *

,/gj-{:_ 153
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, 14 O 25 C hai phan Ung cé van toc nhu nhau “Phan-
Ung thu nhét cé he so nhiet do v = 2 phan Ung thu hal c6

25 H6| 6 95 C thl ti ‘so \’Ja” toc cua hai phén Ung dé
,lé bao nhleu" A

TS Hing 56 van téc phan Ung e dé ' 20°C" béng 310 ,
N con & 25 °C bing 410 Hay tinh nang lugng hoat héa E) VA
-van ,t,oc p_h_a}n ng \9..3_0,,0 (col-.nbng -dd céc:,chdt bang. don

S : : S ’ ' b ,‘;_‘7.“} e
16 Mgt phan ing nio d6 & 10°C k&t ‘thic "sau''95 giay,
”cbn .0.:20° C ket thuc sau 60 glay Hay‘,tlnh f«;nér)g;_;‘IUQng-;, hoat
"hoa E 9 i‘.:ft,";- o Yoo “:;4;‘;‘ Ay 4 T

A 17 Nang qung hoat héa phan Ung ‘nao dé’ khl kh ng cé‘
'xuc tac béng 75, 24 kJ/moI con khi xic tac béng 5014 kJ/mol
: Hoi khl -CO.. mat xuc téc th| -van toc phan Ung: tang"len bao

i.{:iv’;; | 49“; '5’ CH3| ¥ CZHSONa i CH3OCZH5 £ Nal.”

N ’r'q
g

-k 105k(mo| s")J . 56118, 11245 488 100 208

a) Tmh nang Iu«;)ng hoat héa clia phan Ung tren (béng
phu0ng phép do thi). oo i o e '

TR )

b) 'Xa6" d’nh bidu” thUC o hang‘ so van toc. e

'tj S

Hmmg dan trd lm cdu héi va, bat tap AR

; 1 Van' t6c phé.n ung duoc do bang bign thlén nﬁﬁg da
cua mbt trong céc chﬁt th g1a ‘hosc t_ao thanh: trong (_idn Vi
thdi glan ff S T an D ekt e U S
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- Véh téc phan. i’tng phu thuﬁcvéobén ‘Chat ‘(E:éc"'- chﬁtphén _
Ung, nong do m51 ‘chét, nhiét do, xGé tac va. cac diéu: klén cu
thé khac L

2. ‘Néng ' do- énh huang dé’n vén t6c phén ttng:duge thé
hién ¢ dinh luat. tac. dung khoi - luong Vﬁn ~t6c_phan: ung ti 1e -
véi t{ch s6 nong do cac ch:‘a’t phén Ung, m61 n6ng do duoe luy.
thita - so mi véi s6 mi tuong. Ung vqlv he 's6 ] luong cua‘

_phudng trinh héa hoe. Vi du : = . RN

ad + B > sén pham thiv = kc"AcB

Tk

' pha1 tlen hanh thua nghlem do van. tocA phén ung theo su blen' '
_ thién nong do caa mot ‘chit nao do trong kh1 nong dé cic chat'.

ssssss .hl

x4c dmh dugc bac -riéng cua: tung chat. Bﬁc chung cua ':phé.n
ung la tong cong bic riéng cua vcac chﬁt,tham, gla, phén ing. -

4. Nhiét dﬁ cé énh hu0ng v6 cung manh ‘mé dén van {éc
- phan;aing hoa hoc ThUc nghxém xdc dmh rang m6ir khi. téng :
_nhiét .d6 cua'ché- phén ing: them :10 d6 thi »van: téc téng len
ti'.2 dén 4-ldn. Nghia B nis e © B i
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v -b. Néng luong hoat hoa 1a nang. luong cén thiét dé _chuyén
‘phan ti khﬁng hoat dfmg thanh _phén ta hoat dﬁng, no duOc
ky h1éu la E tinh bang kJ/mol P

R0 EEAPEESIN

Phuong trinh Arrhemus v1é’t nhu sau i oo j" b

k' k ; +/RT

y

' .jf, ki hang 6 vén t6c phé.n Ung g nhlét do. T
k hang s6’'van téc phén ung i} nh1ét dé N / :

’ ""e“;' oo’ £ légant ty nhlén,*‘
'R: hﬁng s kh{ ly tuong, o L
T: nhiét do.

, 6 ‘Chét xic tac lé. nhlmg chﬁt dua vao hé phé.n tmg lam
thay d6i manh van t6c phan.dng: nhtmg nd- khéng cd mit trong
“thanh phén cla san phim. cufi- ciing  cla phz’m lmg Vi dy, .
MnOz la xuc tac duong cho su nhxét phé.n KClO3 ; duong ‘hodc
_rugu, Ia xuc téc cua phén ﬁng oxy hda NaZSO3 thanh Na2S04
théng thubng xic téc duong duge goi dOn g1én la xuc téc Tac
dung cua xuc tac duoe glé.l th{ch nhu sau’ ‘

ot

A + B LA
: vm xuc tac K thi

Néng luong hoat hea phén ung gura A voi K va AK ‘v6i
B thép hon’ nhiéu ;so véi néng ludng hoat “hda ‘phan ing. gitta

A v6i B cho nén khi co su xuc tac K thi phén ing thyec ‘hién .
nhanh chong hon.

7. Theo. thuyét va cham- thi sé.n phﬁm duac tao thanh khi |
cé va cham giita céc ‘phan ti. chat phén: dng. Song khong phai
“ moi - va cham déu dl tai sén phim ma chi’ nhung va cham giita
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./ Gac. phan . co dbng nang i 10n (va: cham hoat déng) mol‘
A dua t01 su phé. Vd hén ké’t ci tao thanh phﬁn tu m61 '

Theo phén b(‘)’ Boltzmann ta e _‘
s : a/RT c

" N : s6 phé.n tu hoat d()ng ; . - -

‘.‘;N 602 102 phan 6y,

A;::E néng luong hoat hoa cua mot’ mol* ‘chét phén Ung

N* cho nén.ta cd ky =k _e,Ea/RT

(o]

Vé.n téc" phén iing (hing s6 vén t6crphén Ung) tl lé voi |

So véi phuang trinh thUc nghxém Arrhemus thi

: *31?31 a’v.‘."f
= Idk, con B =R oot

8 Tra I6i nhu cau 2. .. N .
9. A+ BoaAB v = RCACs
v . 5.107°

ko= = 0,1 Lmolph!.
CA CB 510’2 110‘2 _:;; ; k ,

10. CO + Clz d COCIZ o v ‘= kCCOCClz

v = k(003)(002) = 6104k

k(O 12) (0, 06) = 721o3k

e
N
||

2= 12 )

1. A+ 2B - san phm v = RCAC%g
v, = 04 x 0,03 x-(0,05% = 310°
~ ‘ I 157



S 04 x oo1 x (001)2 J410‘7; :

£33 H p M

12 Rlcoma2 + NaOH - RICOONa + RZOH

- Kh1 CnaoH tang lén. ‘hai lﬁn thi v t:ing haJ lﬁn vay van
téc phu thuoe - béc nhit vao nong d6 NaOH

1,&‘. 4 ”

‘= Khi Cg tang hai 16n thi v tang hal' lan vﬁn t6c phu
i thuéc bac nhit vao néng do este. Vﬁy ‘bac. chung clia ‘phan tng
a2 vé phuong trinh. déng hoc phé.n ing 1 .= kateCNaOH

i L 3*‘1 H sz* tTl STV SR U5 B
13-, . &k~ 7 cho nén’ k—: R
' T T,

e gy T I T GO PP
FOL DS I S A R S0

| k200 (2 ) ‘ t150 .
' . leO - tz

: tzoo = 16 ph @, 5)’5 f"f*ifi

tan = 16 x 60 x (2 5)‘5 {,,19

- (25) =——-—>t80 = 16 phx(25)7
o kg t150

e R N

o= 1627 gw

Vay & 200°C phém ung ket thic sau a: 24 x 107 gy
© . 80°C.phan tung ket thic sau.: 1627 gis.

. 095°C . vy = 01127 | N
ST e g * j‘f»;.v '
v22 = 02125

TUdE ool ar NG e Sv o
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iup ‘2,5 CATENT D gL A
va BT (‘;.‘)»7- | AR

||
Iy
©
e
.

.T1 273 + 90

i

S

T, = 278 ¥ 30°

Il

w?
=X
o
,N;

f Ty = 278 50 =

I,
-]
D .
e
=
2

S RTy Fry g, 315293 x 323 C41070
- Vﬁy E, =———In —— — X In——m =
TRAME I e ) kn BT T gl pme

CLSRNETe TS RS (O & B
D= 196,4’-kJ/mo}. :
R . Eq(303- 293)

U3303 = | k303 k 38,315 X 293 X 303

16 Néng luong hoat hoa E = F—_

s ,s i 4 c
N Fg
[ 3

e R = cho nén'—z'?—-l' : y :
. ; {;\ . ' o

Va E_ RT\T lff;}k"]fi i wRT1T2 |

1‘1 273°+ 1027283 K ;

ey Puea A N O
v.m,-l B RINC IR ARG § 5% S ST
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=273 + 20 = 203K ¢

iTl =95s | ’th = 60s .
Syt ; B Y»

8315 283 293 vl i
xlo o g = 31 63639 J/mol

' ' —E /RT -
-17. oo kahOng cé xic. téc "’

VﬁyE'

-E /RT ‘
cho xic tic T a R T

. k’ __ o1 Ea_E’a ‘
o Tgoxictic -, “pTrt

= [ -

'kahoixgééxﬁctéc R AT I

T = 273 + 25 = 298K

E, = 7424 jmol = 74249 J/mol A

E’, = 50,14 kJ/mol = 50140/mol

5 75240-50.140
kT co xtc tic 8 315 X 298

L = 9910 S
'kT khbng c6 xic tac o fr R
. 18. CH3I + CszoNa -> CH3OC2H5 + NaI
TCC) S w0l 6 12,18 .24 - 30
k.10° (mol s’ ‘56 1,8 245 408 100 208
TE) .. '273. 279 285 291 207 303
.5.103 3,66 3,68 35" 343 336 330
K o 1;978 —901 -8,30 1,80 -6,90 6,17
a) E, = -Rtga ='-8,316.10° x (-9, B5) 1 Y
o . = 179,408.10°. J/mol.., |
b) Bisu thic cia hing'ss van tde.
160 | - a






e g

AH 298,

AS®9s,

- AG%, 298,

C'Op, 298,

" ;kl/mol Ymoldo |  Jmol. | Ymoldd ...
167600 5099 | -1582.00| 78,99
~74,90 186,20 |  -50,80| . 3569
22680 |  20080| 20920| | 4383
C2Ha(k) 52,30 219,40 3290 - 52,58
C:He®) | -8436| 22027| .-3203| | 51,83]
CHs(l) " 82,90 229,50 [ 129,70 185,01
‘C2HsOH(l) - | -277,60| 160,70 | ~-174,80 §'111,35'-
| comw 11050 | ' 197,50 -137,10| . 2008|
CO2(k) -393,50 | -~ 213,70 [ -394,40 | '3;37,1_3_
|caCos | -120700|  sg70| -112770| | 81,88
| CaO(r) 685,50 39,70 -60420| | 42,80
Ca(OH)xr) | ~-986,60|  7610| -89680| ‘7850
Ch . .| . o| 22290 o] a8l
Hal) - o 13050 o| . 2884|
HCI(k) 92,3 18680| -9520| = | 29,08
) -241,80|  18870| -22860| = 3352
H00) -285,80 70,10 -23730| - 7522
H2S04(1) . -813,01| 15675| -68845| 138,77
FeO (1) . -264,80 60,80 | -24430| 43,05
| Fe203 (1) - 822,20 87,40 | -740,30 104,62
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Bing 1 tiép ‘fiﬂieo AN

AH°s 298‘

: U/mol

AS° 298,
J/mol do

AG 5 298
J/mol

CuO
N2 (k)
NO (k) -
NOz ()|
Na ()

Fe (r)

C (graphit)

kNaCl (r)
NazCO3
1 MgO (1)

‘Mg .(OH)2 (r)
Mg COs (r)
O'z =

SOz (k)

‘803 (k)

S(r) (hinh th01)
‘ (.SIOZ»(I’)
700 (1)

“}3‘3304 (r)
s 162 00

- 1117 10‘ -

Lo 0
190,30
433,50
0
o
0

: ;-f“f,:~:',v.«_410’72
-u:70|
- 601,80 |
1 -e2378|
o1 ,88:[>
. -29690,

—395 80
[ 0

-3506|

146,201

6512
04810 | ='300,20
2371,20 |

25670
3185 |

41 80
136

72,00 |
138,65
2690
6318 -

—1014 20
42,60 |:. 129,90
191,50 |
:.}2'1060;7*3 :
24020 |
; 100
: 27 15a .
1588 o
86|
-889,69 .., 5
“-10a7,00)
" -596,60 | « 18

~/833,07
-1028,36
R

0

. =856,70 |
* =3820,70 |

. 2523
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. Béng 2. Hing s& axit va pKa cua. m6ts6 axlt

- Chat 1 Ka | PKa ;, JChat | Ko | pKa
HNOz © © 7| 4.10%] 340 sto3 (Kal) 161022 18]
| HsBO3 | (ay) 5,8.101° S92} (K | 6310°] 7,21
[ H2810s (Kay) (2,2107° 9,66 H2S0s (Ko | 103 -3
HzCO3 Ky | 45107 635 | (K | 1,210 1,92
1 ®p|4710" 1033)  “HNOs| . 10M ~14
HCOOH 7| 1,8.107%| 374 v HC| 107 -7
CHiCOOH ' '1,8.10°| 4,75 .. :HBr o100 -9
HaS. (K600 722 | . oHI| L 100| -9
oo o 10 1400 . HF|6610%| 318
H3PO4 (Kap)| 75103 212 HCl0,| 101 =10
(Kap) | 631001 720 7
(Kaw) |1,3.1072 71189 o

Béng'3 T|ch so tan cua mot so ‘chat

tan 6 2s°c

‘Chat ¥

“171,8 x 10710

7 U sx 107

S8 %107
4,0 x 10719}

“i6x 10713
2x 10-5,
1,1 x 1070

49 %107

2,0 x 107

L1x 1075/ CuS : -
s \60 X 10_50. Y

Ca3(P04)2

6,0 x 10710

TR 10D
'2,2'x 10720
6 x 10736
. L0x 107
- 88x 1078
. o'x 10‘18 '

1,6”x:,¢10__8 '
1,6 x 10°%
~1,0x 10777

2,1 x 107
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Bang4 The-\khu tleu chuan :

5°c (298 K) 5

i

Nguyén t6

PSR NN

Qua trinh dléﬁ”cuc

TE°p8V |

Ag +e—Ag

gssci!

AP+ Be= Al
Au3.+ 3‘3;=-A}1 SR

ST

_Ba2+ + 2e =

C 2 + 2e - C; TR TN

Clp + 2e = 2CT
‘ .C 2+ + 2e Co’{ L

Cu®* + 2¢ =Cu
[ F2 4 23—2F :
.F2++ 23—Fe
§ F + e = Fe2+
2H + 2 =H
; 'Hg2+2 + 2e = 2Hg
— Hg2++ 2e Hg e
2Hg™ + 2'= Hg?z
I oo Iz+'2°f:2r,_ ,

: K++'e=-K

A

AlO; + Hy0 + 3¢ =Al+ 4OH |

Brz(lgz) + 2e Zopr | N

.ca% + 2e‘="Cd - ﬁ o ;"-.;‘4;

i‘x’i e :K'I;

'Cr7027 + e ¥ 14H*"_ zcr3+ 4

"1;7‘H{20

oL 1-_{&{! .

oso B
"Zo'35
g
1,50

‘_2,’99.
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© /Béng {4 tiépitheo ki gtk 0 D

by
Wl
13
S

;:“5‘~9ﬁé’vi§ﬁf;l?i'ﬁv"di§f£fﬁ°.“-.‘°“’ CE

} Mg2 . 2e = Mg
] Mn2++ 2e Mn een o L :
[ MnO% + ¢ = Ma0% R Y3
MnO% + 3¢ + 2H0 _Mnoz + 40H' S 060
MnO%* Be + 84" = Mn® + 4H0 | 151
| N03+4H++3e NO+2HzO " ’
N03+ 2H++ e
Na* + e Na
N2++ 2e = N1
02 + 4e + 2h20
1|02 F 4e + 4H! .= 2H20 Sy
' (:H202 2H+ + 2e —.2H20 e
PB4 2e=Bb Lo
P+ 2+ +’ 2e ='Pt“ L
S + 2 + 2H' = st i ;
hoSO4 + 2+ 2H' = SOz + 2H20 0,15
an2++2e—Sn L o ‘
"Zn2+ + 2e = Zn

1h6;
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