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LCfD NOD B j A U ^ 

Cac em hoc sinh \6p 11 than m e n ! 

De nam vung ki€n tMc va c6 the dat ket qua cao nhat t rong cac k i t h i , 

cac em hoc sinh can ren luyen giai nhanh cac dang bai tap thucmg x u y 6 n . 

Hen tuc t rong qua t r i n h hoc tap ciia m i n h . cac em c6 them tai l i eu t u ren 

luyen cac k l nang giai bai tap, chi ing to i x i n tran t rong gidfi thieu bo sach: 

"Phdn dang vaphuangphdp giai nhanh bai tap hoa hoc 11- Tap I". G o m 

3 chuofng: 

Chiromg I : S u d i a n l i 

Chirang I I : N h o m N i t a 

Chirong I I I : N h o m Cacbon 

T r o n g m 6 i chuang duofc t r i n h bay: / 

A . L y thuyet cof ban 

B. Phu-ofng phap g ia i cac dang bai tap 

M 6 i bai tap trong sach dugc Tac gia chon loc k y cang, la sir k6t t i n h ciia 

k ien thirc c6 t m h chat tong hap k6't hop vofi k i n h n g h i e m nhieu nam l u y d n 

t h i . Cac bai tap nay c6 gia t r i rat cao vi noi dung , c6 do t i n cay rat lorn trong 

k i e m tra, danh gia. Cac bai tap dugc n6u ra trong tap sach deu dugc g ia i chi 

tiet, day d i i , de hieu va theo cac phuong phap giai nhanh. 

Tac gia x i n bay to long biet on sau silc su gop y chan thanh ciia cac ban 

dong nghiep va cac em hgc sinh. 

Chiic cac em sue khoe, dat ket qua cao trong hgc tap. 
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ChiTOngl. S l f D I l i a f U 

Sir DIEN LI 
I , H I E N TirONG D I E N L I . 

Cac dung dich axit, bazo va mudi dSn didn dugc la do trong dung dich cua 
chung CO cac tieu phan mang dien tfch chuyen dong tu do dugc ggi la cac ion. 

Qua trinh phan l i cac chat trong nudfc ra ion la sir di6n l i . NhiJng chat khi tan 
trong nudrc phan l i ra ion dugc ggi la nhOng cha't dien l i . Vay axit, bazo va mud'i la 
nhang chat dien l i . . , , 4,,.,,̂ ,;̂ ,, 
I I . D O D I E N L I . 
1. D i n h nghla : 

D6 dien l i ( a ) ciia cha't di6n l i la t i s6' giiia s6' phan t i i phan l i ra ion (n) va tong 
sdphan t i i h o a t a n (no), - ' H , - - ; - ' A " ' - ^ - ^, 

a = n/ Uo 

Ngoai ra: a = C/ CQ, v&i C, Q, Un lugt la n6ng do mol bj phan l i va ndng d6 
mol ban ddu ciia cha't dien l i trong dung dich. 

Cac cha't dien l i khac nhau c6 d6 dien l i ( a ) nSm trong khoang ~ 
• • • o < a < 1 

h. i 'i/r '.V 
2. Cac yeu to anh Huong den do dien l i ( a ) : , , 

- Ban cha't ciia cha't dien l i 
- N h i e t d g , ' ' i ' ' • 

- D u n g moi , ..f::;,:, , j 

- N 6 n g d 6 . " 

Anh huong ciia su pha loang den do dien l i : Khi pha loang dung dich, do dien U 

cua cac chat dien li yeu deu tang: C giant => a tang. -..ff, ,0<|,.|-f y; .. : 
I I L P H A N L O A I C A C C H A T D I E N L L :4iijctq.'fe 
a) Chat dien li manh 

Cha't dien l i manh la chat khi tan trong nude, cac phan tix hoa tan deu phan l i ra ion. 
NhiJng chat dien l i manh la cac axit manh nhu H C l , HNO3, HCIO4, H2SO4, 

cac baza manh nhu NaOH, K O H , Ba(0H)2, Ca(0H)2, . . . va hau het cac mu6'i. 
Trong phuang trinh dien l i ciia ch^t dien l i manh, ngucri ta dung mot mui ten chi 

chi^u ciia qua trinh dien l i . 
Thidu: Na2S04 > 2Na+ + 804" ; , , H . r M . . i , , • , 

b) Chat dien li yeu 
Chat dien l i yeu la c h i t khi tan trong nude chi eo m6t ph&n s6 phan tir hoa tan 

phan l i ra ion, phdn con lai vSn t6n tai dudi dang phan tir trong dung djch. 
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NhOtig chat di6n l i ye'u la cac axit yfi'u nhu C H 3 C O O H , HCIO, H2S, H F , 
H 2 S O 3 , . . . ; cac bazcr y^'u nhu BiCOH),, Mg(OH)2, ... 

Trong phuong trinh di&n l i ciia chat di6n l i y6u, ngircri ta diing hai mui ten nguac 
ehieu nhau. 

Thidu: CH3COOH < > CH3COO" + 

Su phan l i ciia chat d i fn l i y6u la qua trinh thuan nghjch, khi nao t6c d6 phan l i va 
t6c d6 ke't hop cac ion tao lai phan tir bang nhau, can bang ciia qua trinh didn l i duoc 
thie't lap. Can hang dien li la can hang dpng. Gi6ng nhu moi can bang hoa hoc khac, 
can bang dien l i cung tuan theo nguyen If chuy^n dich can bang L o Sa-to-li-e. , 

- • . • • . • • • m 
AXIT, BAZO VA MUOI ^ 

I. AXIT. . ,„ .• , \ 
l .Khainiem 

Theo thuyet A-re-ni-ut, axit la cha't khi tan trong nuoc phan l i ra cation H*. , 

Thf du: H C l > + C I " 

C H 3 C O O H < > + CH3COO" 

Cac dung dich axit 66u c6 m6t s6' tinh cha't chung, do la tinh chSt ciia cac cation 
trong dung dich. 

NhOng axit khi tan trong nu6c ma phan t i i phan l i n h i l u na'c ra ion la cac axit 
nhieu ndc. 

T h i d u : H3PO4 < » + H2PO4 : A 

/ H2PO4 < > + HPO^" 

HPO^" < > + ^O^'vuih' .;.rinA. 

Phan t i l H 3 P O 4 phan l i ba na'c ra ion H*, H 3 P O 4 la axit ha hdc. 
2.Hdngs6phanliaxit(KJ. 

Thidu: CH3COOH C H j C O O ' + H* 

K = [ H ^ ] [ C H 3 C O O - ] I , 

I ' [CH3COOH] 1 . .K.irj 

6 day, [ C H 3 C O O ] , [ H I va [ C H 3 C O O H ] la n6ng d6 moi ciia C H 3 C O O - , va 

C H 3 C O O H 6 trang thai can bang. ^ 

Gia t r i K , phu thu6c vao: eVJv • '̂Ô ,',;);/ i V I 

+ Ban cha't ciia axit. 

+ N h i e t d 6 . ' A , . , , 

+ D u n g m 6 i . 

CtyTNHH MTV DWH Khang Viet 

Gia tri Ka ciia axit cang nho, lure axit ciia no cang yg'u va nguoc lai. Qui u6c: 
A x i t 

K3>10-' Manh 

1 0 - ' < K , < 10' Trung binh 

K, < 1 0 ' Ye'u 

3, Moi quan lie gitta liSng so dien li (K^) va do dien li ( a ) . 
Gia sii cha't dien l i ye'u H A c6 n6ng d6 ban dau la QCM), do dien l i a . 

H A H* + A-

Banddu Q 0 0 ( M ) 

Phanl i C -ni-'t'ii nrfo nrt C ( M ) 

can bang Q - C C C (M). 

c 
Vi a = — => C = Co.a 0.' 

Co 

VVll / H i * ' 

1 1 1 ' / 

Ta lai c6: 

[ H ^ ] [ A ~ ] C.C Co.a.Co.a Co^a^ Co.a^ 
K = 

vay 

[ H A ] ( C o - C ) C o - C o . a C o d - a ) ( 1 - a ) 

a 
1 - a 

> I . I t ) ) i't h i i ' f o r ! a 

2 • • .WA Giathie't a « l = > l - a w l = > K , = C o . a 

CM y; danh gia cha't dien l i manh (trong dung m6i nudrc) khong dua vao d6 

dien l i ( a ), ma dua vao hang s6' dien l i K„ (tiic la dua vao n6ng d6 ban din Q va d6 

dien l i a ) . 

Thf du: Dung dich ciia cac cha't dien l i ye'u cs ndng d6 ra't loang (trong dung dich 

nu6c) C O do dien l i a « 1. ' -

Ket luan: Cha't dien l i manh c6 do dien l i a = 1 , nhung ngupc lai chSft dien l i c6 

d6 dien l i a = 1 chua han la cha't dien l i manh. 

II . BAZO. 
1. Khainiem 

Theo thuyet A-re-ni-ut, bazo la cha't khi tan trong nudc phan l i ra anion O H ' 

T h i d u : NaOH Na"^ + O H " 

Cac dung dich bazo d^u c6 mot s6' tinh cha't chung, do la tfnh cha't ciia cac anion 

O H " trong dung dich. .{»>r » , ,\ J ^ O \
2. Hang so phan li bazor (K,,). 

T h i d u : N H , + H20 NH4" + O H " 

_ [MVIOH-] 
[ N H 3 ] 
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6 day, [NH%], [ O H ] , [NH,] la nong do mol ciia NH%, OH", N H , cr trang thai 
can bang. 

Trong dung djch loang, [H.O] » 1000/ (18. 1) - 55,56 M = const, ndn [H^.O] 
khong C O mat trong bieu thuc Kb-

Gia tri K b phu thuoc vao I i i >* 

+ Ban cha't baza. . ,ii> H I . . « . | ' 
+ Nhiet do. .,„,: , , i x l 
+ Dung moi. 

Gia tri K b cua baza cang nho, lire baza ciia no cang yeu va nguoc lai. 

I I I . T H U Y E T A X I T - B A Z O C U A B R O N S T E T . i ?t 

Axit la nhiJng chat (phan tijf, ion) c6 kha nang cho proton (H''), con baza la 
nhiJng chat (phan tir, ion) c6 kha nang nhan proton (H*). .. 

Ax i t 1 + Baza 2 Baza 1 + Ax i t 2 ?V 

Cho proton nhan proton ' f f a'l 

T h i d u l : CH3COOH + H , 0 7Zl CH3COO- + H3O" A 
I AH'] 

Ax i t baza baza axit 
I (cho proton) (nhan proton) (nhan proton) (cho proton) 

Thi du 2: NH4^ + H , 0 Z Z ! NH3 + U.O' 

.,:>timimt*i^ Ax i t baza baza ax i t ; ; ' '^ ' ' l f̂ "*'*'-̂ '̂ '̂  i l M ^ 

Axi t 1/bazal la cap axit-baza lien hop. - &.tbimA 

Axi t 2/baza 2 la cap axit-baza lidn hap khac. ^ ̂  / 

Ta nhan tha'y, axit cang nuinh thi haze lien hof) vai no cang yen v'« nguac lai. 
Thuyet axit- baza ciia Bronstet t6ng quat han thuyd't Areniut. Tuy nhifen, a day 

ta chi nghien ciJu ti'nh chat axit- baza trong dung moi nuoc, nen ca hai thuyet deu 
cho ket qua giong nhau. • • ' < < , .,1 , , 

I V . H I D R O X I T L U O N G T I N H . 

Hidroxit luotig tinh la hidroxit khi tan trong nu6c vira c6 th^ phan l i nhu axit v to 
C O the phan l i nhu baza. 

Thi di i : Zn(OH)2 la hidroxit lu5ng tinh: iibixfl' 

Su phan l i theo kieu baza: d o u ' * I'h 

Z n ( O H ) 2 < > Zn^* + 2 0 H " , 

Su phan l i theo kieu axit: y 

Z„ (OH) , ^ Z„or . 2 H -

Cac hidroxit luang tinh thudng gap la Zn(OH)2, Al(OH)3, Sn(OH)2, Pb(OH)2 
Chung d^u I t tan trong nude va luc axit (kha nang phan l i ra ion), luc baza deu yeu. 

V . MUOI . 
Mud'i la hap chat khi tan trong nude phan l i ra cation k im loai (hoac cation 

N H 4 ) va anion g6'c axit. • \}u'h' h< 

Th idu : (NH4 )2S04 > INH^ + SOJ' 

NaHCO, > Na^ + H C O 3 

Mudi ma anion g6'c axit khong con hidro c6 kha nang phan l i ra ion H'' (hidro c6 
tinh axit) dugc goi la niuoi tning hda. Thf du: NaCl, (NH4)2S04, Na2C03. 

Ne'u anion goc axit ciia mud'i vSn con hidro c6 kha nang phan l i ra ion H"̂  thi 
mudi do duac goi la nnioi axit. Thi du: NaHCOj, NaH2P04, NaHS04. a*; > ; 

SI/DIEN L I CUA NirdC - pH 
CHAT CHI THI AXIT - BAZO 

I. Nl/<3C L A C H A T D I E N L I R A T Y E U . 
1. Sirdien li ciia nudrc. 

H 2 O < > + O H " 

2. Tinh so ion ciia nuofc. 
Tir phuang trinh dien l i ciia H^O (1), ta thay mot phan tir HjO phan l i ra mot ion 

H* va mot ion OH', nghla la trong nude nong do H"̂  bang ndng do OH". 
Nude C O mdi trudng trung tinh, n6n c6 the dinh nghla: 
Md i trudng trung tinh la mdi trudng trong do [H^] = [OH ]. 

. (Btt:K 

fto,):.!!'! 

Tinh sd K H 2 0 H^ OH" dugc goi la tich sd ion ciia nude. Tich sd nay la 

hang sd d nhiat do xac djnh, tuy nhien gia tri tich sd ion ciia nude la 1,0.10" 
thudng dugc dung trong cac phep tfnh, khi nhiet do khdng khac nhieu vdi 25°C. 

Mot each gdn diing, ed the coi gia trj tich sd ion ciia nude la hang sd ca trong 
dung dich loang ciia cac chat khac nhau. 

3. Y nghla tich so ion cua nirdc. 
a) Moi trudng axit. 

Vay mdi trudng axit la mdi trudng trong do: 

H+ > OH" hay H^ >1,0.10"^M 

b) Mdi tru&ng kiem 
Vay mdi trudng ki6m la mdi trudng trong do: 

H ' < OH" hay H^ < 1,0. 10"^ M 

7 
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I I . K H A I NifeM pH. CHAT CHI THI AXIT - BAZO. 
1. Khai niem ve pH. k:y'ii 'fr''^-, r,, ri t t 1 

= 10"P"M . Ndu [ H I = 10-"M thi pH = a. 

Thang pH thucrtig dung c6 gia tri tilr 1 d6'n 14 
2. Chat chi thi axit - bazo. 

Chat chi thi axit - baza la chat c6 mku biS'n d6i phu thu6c v^o gia tri pH ciia 
dung dich. 

Tr6n iSn m6t s6' cha't chi thi c6 mau bid'n d6i k6' tia'p nhau theo gia tri pH, ta 
d\xac \i6n hap chd't chi thi van ndng. i fH ' f ' s ' r f* f:^!?'^ C H - ) !i:i'<; : K V ! ; aosa i : .Bv'] 

De xac dinh tuotng d6i chinh xac gia tri pH ciia dung dich, nguod ta dung may do pH. 
Quan he giOa m6i trucmg dung dich, pH va pOH. 

Moi truomg pH pOH 
Axit p H < 7 pOH>7 

Trung ti'nh pH = 7 pOH = 7 
Baza (kiim) p H > 7 pOH<7 

I I I . PHAN UNG T H U Y PHAN CUA MUdl . 
Muoi trung 

hoa (tan) tao 
bol 

Thanh phan 
bi thuy phan 

pH 
Moi tru6ng 

cua dung djch 
Thi du 

Axit manh + 
baza manh 

Kh6ng bi thiiy 
phan 

pH = 7 Trung tinh 
K I 
NaCl, KNO3 

Axit manh + 
baza yeu 

Cation ciia 
baza yeu 

p H < 7 Axit 
ZnCU 
NH4CI 

Fe(N03)3 

Axit yd'u + 
baza manh 

Goc axit yeu p H > 7 K i l m 
KjS 
Na.COj 
CHjCOONa 

Axit yeu + 
baza y6'u 

Ca cation ciia 
baza yeu va 
g6c axit y6'u 

Chira xdc 
djnh dirac 

Chira xac djnh 
dugc 

(NH4)2C03 
FeCCHjCOO), 
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PHAN tJNG TRAO DOI ION 
TRONG DUNG DICH CAC CHAT DIEN L I 

I. DifiU K I E N X A Y RA P H A N U N G TRAO D 6 I ION TRONG DUNG DICH 
CAC CHAT DifiN L I . 

Th.i nghidm: Nho dung dich natri sunfat (Na2S04) vao 6'ng nghifim dung dung 
dich bari clorua (BaQj) tha'y kfe't tiia trSng ciia BaS04 xua't hien. 

Na2S04 + BaClj > BaS04 4- + 2NaCl (1) - ; > 

Cach chuy^n phuang trinh dudi dang phan tii' thanh phuong trinh ion nit gon nhu sau: 
- Chuy^n ta't ca cac cha't vita dl tan, viTa didn li manh thanh ion, cac cha't khi, ket 

tiia, didn l i y6'u d^ nguydn du6i dang phan tir. Phuong trinh thu duoc goi la phuang 
trinh ion dSy dii, thi du, d6'i vori phan ling (1) ta c6: 

2Na+ + SO4" + Ba^* + 2Cr > BaS04 i + 2Na+ + 2Cr 

- Luoc bo nhutig ion khdng tham gia phan ling, ta duoc phuong trinh ion nit gon: 

Ba^^ + SO^- > BaS04 i 

1. Phan lirng xay ra trong dung djch cac chat dien li la phan iimg giura cac ion. 
2. Phan umg trao doi ion trong dung dich cac chat dien li chi xay ra khi cac 

ion ket hop duoc vdi nhau tao thanh it nhat mot trong cac chat sau: 
-Chd't ket tua 

- Chdt dien li yeu. \f «6l ww. a 

•Chd't khi. .r^tY^\.•^ ~ 

Dang 1: Bai tap ve chat dien li, axit, bazo 
Kien thicc can nh6: 
- Axit, haza vd muoi Id nhitng chd't dien li. 
- Chd't dien li manh Id chd't khi tan trong nudc, cdc phdn tifhda tan deu phdn li 

ra ion. 
- Chd't dien li yen Id chd't Ichi tan trong nuac chi c6 mot phdn so phdn tvt hda 

tan pfidn li ra ion, phdn cdn Iqi van tSn tai duai dang phdn t^ trong dung dich. 
- Cdn hang dien li Id cdn hang dgng. Giong nhu moi cdn hang hoa hoc khdc, 

cdn hang dien li citng tudn theo nguyen li chuyen dich cdn hang LaSa-ta-li-e. 
- Theo thuye't A-re-ni-ut, axit la chd't khi tan trong nUdc phdn li ra cation H*, 

haza la chdt khi tan trong nudc phdn li ra anion 0H~ 
- Theo thuye't Bronstet, axit Id nhiltig chd't (phdn tvt, ion) c6 khd ndng cho proton 

(H*), cdn haza la nhOng chdt (phdn tie, ion) c6 khd ndng nhan proton (H*). 

9 
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1. Cho day cac chat: KA1(S04)2. ]2H.O, C .H.OH, C,2H,,0,, (saccarozo), H 3 C O O H , 

Ca(OH)., C H , C O O N H 4 . S6' chat ditn l i la 
A . 3 . B. 4 . C. 5. ' D 2 

Huong dan gidi 
C a c c h a t d i . n l i ^ > « : ^ ' ' ' ' " ^ ' ^ l ^ ^ > ^ ^ ' ^ " ' ' ' ' 

+ A x i t : CH3COOH 

' , +Baza: CaCOH), ' ' 
I + M u d i : KA1(S04)2. 12H,0; CH3COONH4 

Luu v.- Cac cha't hOu ca nhu ancol, saccarit,... khong didn l i . 
V a y c o 4 châ t dien l i . Hn' ' '1i >''M-!Mrr:r>fiiivh i * - ^ Dap an dung la B. 

2. Dung dich X c6 cac ion: H\^ M g - \" va 804-". So chat dien l i ft nha't da hoa 
tan trong dung djch X la , , 
A . 2. B. 3 . C. 4 . D. 5. ' - i '^H • 

Hu&ng dan gidi 
De' C O cac ion W, K ^ M g - ^ CI", 804-- cin phai hoa tan ft nha't 2 chat dien l i : 
K C l , Mg(HS04), trong nu6c: 

K C l > K* + c r 

Mg(Hso4), — > Mg-^ + 2HSO4- , : 

^ H8O4- ^ Z ! + 8O4- Dap an dung la A. 

3. can bang sau t6n tai trong dung dich: i 

^ ; CH3COOH ; Z l ! + CHjCOO- | 

Do dien l i cua CH3COOH luon luon tang khi • . i 

J A . them vai giot CH3COOH nguyen chat vao dung dich. 
i : B. pha loang dung dich. 
; |i C. nho vao vai giot dung dich HCl dam dac. 

D . cho m6t ft hat tinh the CH3C00Na vao dung djch. 

i Hu&ng dan gidi 

Xet can bang CH3COOH ^ H ! + CHjCOO" 

A p dung nguyen If chuyen djch can bang ha Sa-to-li-e, ta tha'y: < • \. j 

+ Khi nong do tang (them H Q > H* + Q") thi can bang chuyd'n dich theo 
chieunghich so phan tir CH3CC)0H phan h giam =>d6dienH a giam. ̂  

+ K h i n6ng do CH3COO tang (them NaCHjCOO ——> CH3COO" + Na^) thi 
can bang chuyen djch theo chieu nghjch => so phan tu CH3COOH phan l i 
giam => do dien l i a giam. 
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+ K h i them vai giot CH3COOH thi can bang chuye'n djch theo chieu thuan => so 

phan tir CH3COOH bj phan li tang, nhung do so phan tir CH3COOH hoa tan tang 

(them CH3COO vao). Do do do dien li a tang hay giam chUa xac djnh duoc. 

+ Thuc chat ciia can bang tren la: 

CH3COOH + H.O H3 0^ + CH3COO • 

K h i them nu6c vao thi can bang chuyen dich theo chieu thuan ^ s 6 phan tir 
CH3COOH bj phan li tang => do dien li a tang (do so phan tu CH3COOH hoa 
tan kh6ng thay doi). Dap an diing la B. 

1 K h i hoa tan 80-, vao nude c6 can bang sau: 

8 0 , + H , 0 <=± H80T + H + . . . 

Nhan xet nao sau day dung ? 

A . K h i them dung djch H2SO4 vao thi can bang chuyen dich theo chieu thuan. 
B. Khi them dung djch Na2C03 vao thi can bang chuyen djch theo chieu thuan. 
C. K h i dun nong thi khong chuyen djch can bang hoa hoc. 
D. K h i them dung djch K2SO3 vao thi can bang chuyen djch theo chieu nghjch. 

) '•! * f ' ' ' " Huong dan gidi 

can bang: SO2 + H2O iz> H8O3 

- Khi them H2SO4 (H28O4 lit + SOl') can bang tren chuye'n djch theo 

chieu nghjch. ' 
- K h i them dung djch Na^COj: ' ' 

+ Na2C03 -> NaHC03 + Na* ' 

Do do can bang chuyen djch theo chieu thuan. 
- K h i dun nong, SO2 bay ra khoi dung djch, do do can bang chuye'n djch theo 

chieu nghjch. 
- K h i them dung djch K2SO3: 

K2SO3 + -> KHSO3 + K^ 
Do do can bang chuyen djch theo chieu thuan. Dap an dung la B. 

5. Phat bie'u va giai thfch djnh luat pha loang Otvan? 

Hu&ng ddn gidi 
Djnh luat pha loang Otvan (anh huong ciia nong do de'n d6 dien l i ) : K h i pha 
loang dung djch, do dien li a cQa dung djch chat dien li ye'u tang. 

Giai thfch: Kc = CQ. = const (nhiet do xac dmh) > : ' ' 
1 a ' . , 

De Kc = const => khi Q, giam thi do dien l i a phai tang. 
Khdng nen suy ra: khi n6ng d6 dung djch tang thi d6 dien li a giam, dieu nay 
chua khang djnh duoc. 

11 
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6. Cho cac dung dich (cung nong d6) ridng biet sau: HCIO, HCIO, , H C I O 3 , HCIO4. 
S6 dung djch sau khi pha loang c6 d6 dien l i tang (gia nguyfin nhiet d6) la 
A . 2. B. 1. C. 3. D . 4 . 

Huong din gidi , ' . . 
Trong dung dich: 

HCIO H * + C l O " 

• ' A x i t hipocloro (axit ra't ye'u) ' • .>>5 

' H C I O 2 < = i H + + C I O 2 -

A x i t cloro (axit trung binh) 

H C I O 3 - > H + + C I O 3 

A x i t cloric (axit manh) 

H C I O 4 ^ H + + C 1 0 7 , . 

A x i t pecloric (axit rat manh) 

Theo djnh luat pha loang Otvan => dung djch c6 d6 dien ly tang khi pha loang la 

HC10,HC102 (dung dich cha't dien ly ye'u). Dap an dung la A . 

7. Them rat tur tir 0,2 mol H2SO4 nguyen cha't vao 200 ml dung dich Ba(OH)2 0 ,5M. 
Do dan dien ciia dung djch trong qua trinh lam thi nghiem ^ j 
A . tang d^n. B. giam din sau do tang dW. ' 
C. giam din. o , ( D . tang din sau do giam din. ' 

Huong ddn gidi M i d ; . 
Co phan utig xay ra: .AXX^Md:>]b:^m^b iiv>rn M A • 

H2SO4 + Ba(OH)2 > B a S 0 4 i + 2H2O 

2 H " + SO4-- + Ba-" + 2 0 H " > BaS041 + 2 H , 0 

> (lam giam so ion trong dung djch) : ?) 
=> d6 dan dien giam din. 

Sau do, H2SO4 du : H2SO4 > 2H* + SO^-', n6ng d6 ion tang =>d6 dSn dien 

lai tang. Dap an dung la B. 

8. 6 nhiet do xac dinh, c6 dung djch ciia m6t cha't dien l i X . De danh gia X la cha't 
dien l i manh hay ye'u diia vao dai luong 
A . d6 dien l i a . . / ^ t A? » ; B. n6ng d6 cac ion duoc tao ra. iQ 
C. hang s6 dien l i (Kc). D . d6 dan dien ciia dung djch. IJoi 

Huong ddn gidi 
De' danh.gia mot cha't la cha't dien l i manh hay ye'u (trong dung m6i nu6c, nhiet 
d6 xac djnh) dua vao hang s6' dien l i (Kc) vi of nhiet do xac djnh, dung moi xac 

Gia trj Kc Kc<10-' 10-'< Kc< 10' K c > 10 ' 
Cha't dien l i Ye'u Trung binh Manh 

Dap an dung la C. 

Cty TNHH MTV DWH Khang Viet 

Chu v: d nhiet d6 xac djnh, dung m6i xac djnh: d6 dien l i a , n6ng d6 cac 
ion tao ra, d6 dSn dien ciia dung djch khOng nhOng phu thu6c vao ban chat ciia 
chat dien l i , ma con phu thuOc vao n6ng d6 ban din cha. chat dien l i . Do do di 
dua vao cac dai luong nay danh gia chat dien l i manh hay yeu phai xac djnh cac 
dai luong do b mot nong do chuan, nguoi ta thucmg chon n6ng d6 ban dSu 
0,1M (lam chu^n). I n . > ( ' ' ; i - < / . . ( '>< 1 f'> i ' n . • 1 

9. K h i pha loang dung djch cha't dien l i ye'u thi " ' !• ' ' • • 

A . d6 dien l i a va hang s6' dien l i Kc deu tang. ' 

B. d6 dien l i a va hang s6'dien l i Kc deu giiim. ' ' 

C. d6 dien l i a tang, hSng s6'dien l i Kc khong d6i . " 

D. d6 dien l i a giam, hang s6' dien l i Kc tang. • 
Hu&ng ddn gidi 'Grli Sfljaorr 

- D6 dien l i a ciia cha't dien l i ye'u phu thu6c vao ndng d6 (ca nhiet d6, ban 
cha't, dung m6i) . 

- Hang s6' dien l i Kc kh6ng phu thu6c vao n6ng d6 (chi phu thu6c vao nhiet d6). 
- Do do khi pha loang dung djch cha't dien l i ye'u (tiic la n6ng d6 thay d6i) thi d6 

dien l i a tang (djnh luat pha loang Otvan) va hang s6' dien l i Kc khdng d6i . 
' { j j , • J Dap an dung la C. 

10. Theo thuye't Areniut, trong tnrcmg hop nao amoniac duoc khang djnh la m6t bazo? 
A . Dung djch NH3 trong nu6c. B. K h i N H j . 

C. Dung djch NH3 trong c6n. D. Kh6ng c6 trucmg hop nao. 

Hu&ng ddn gidi 
Theo thuye't Areniut: bazo la nhffng cha't khi tan trong nude dien l i ra anion OH' . 
Han che' ciia thuyet Areniut la chi xet tinh axit - bazo ciia cac ch& trong dung 
m6i nude va gan tfnh bazo cua cha't v6i nhom O H . 
Nhu vay, NH3 (khong c6 nhom OH) theo thuye't Areniut no kh6ng phai la m6t bazo. 

Dap an dung la D. 

11. Theo thuye't Bronstet, d6 manh ciia m6t axit khong phu thuoc vao 

A . ban chat ciia axit. ' B. ban cha't ciia dung m6i . . 

C. nhiet d6 luc khao sat. • ' D . n6ng d6 ciia axit. 
Hu&ng ddn gidi 

Theo thuye't Bronstet (tinh axit - bazo ap dung cho moi dung m6i c6 kha nang 
cho - nhan proton), d6 manh ciia m6t axit phu thu6c vao: 

+ Ban cha't cua axit. t> . \i^"'\•l<^. > 

+ Nhie td6 . ' M M ' . «/ . . 

+ B a n cha't ciia dung m6i . J y.) l ! t>» I't 

Khong phu thudc vao n6ng d6 cua axit. 
Dap an dung la D. 
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Chu y; VI thuy6't axit - bazo ciia Bronstet ap dung cho cac dung moi c6 kha 
nang ciio - nh&n proton, tiic la kh6ng phai m6t dung moi xac djnh (dieu nay 
khac vdfi thuyet Areniut, thuyet Areniut chi xet tfnh axit - baza trong dung moi 
nude). Cho nen, do manh/yeu cua m6t axit - bazo con phu thuoc vao dung m6i. 
That vay, de mot axit the hien ti'nh chat (nhucmg proton) thi phai c6 mot chat 
nhan proton (baza - dung moi), do do dung m6i ma nhan proton cang manh thi 
ti'nh axit ciia axit do cang cao. Do do tinh axit ciia mot axit trong cac dung moi 
khac nhau la khong giong nhau, tham chi la trai nguoc nhau. , 
Thi du 1: Trong he H.O - NH, : ,> , ,J, 

NH3 + a o ^ N H / + O H I , , i M . i ' J . oh ! J 

axit •! u . ; P M ; ) .1 iS u'jih 6b .CI 
Trong he H2O - H C l : 

ri«;.> • .(ih I f i i r f i i M i HCI + H^O -> HjO'' + C f s.feffo.jiu-:* » ' ilumb ' 6 0 •• , 
baza 

Thi du 2: Trong he H.O - HNO3 : ' ' 

HNO3 + H , 0 H,0" + N O , ' ' ' 

' axit 

• Trong he H,S04 - HNO3: ' ^̂  ^ 

HNO3 + 2H,S04 H30^ + NO," + 2HSO4" ' '̂ ^ 

baza ' • ; , ^} 
' Trong he H F - HNO3: _ ' , '' ''^"''^•^•--^ 

. HNO3 + H F <^ H.NOj" + F , . M 

baza 
Ta tha'y, muon so sanh do manh cua cac axit, baza khac nhau phai do ti'nh 

axit, baza ciia chiing vdri cung m6t dung m6i lam chudn (chSng han nhu dung 
moi H2O - thang axit - baza doi vdri nirdrc). 

Nhu vay, theo thuy6't Bronstet (thuyd't proton) ta c6 thd' xem "axit vd haza 
nhu Id mot cuoc dd'u tranh gidnh quyen sd hihi proton giifa 2 hazo" . 

Thi'du:NH3 + H20 ^ NH4" + O H " 

bazo axit axit baza 
(nhan proton (nhan proton T 

ciia nudrc) ciia ion amoni) 

1 2 . K , (CH3COOH) = 1,75. 10"'; K , (HNO,) = 4,0. 10"^ Ne'u hai axit c6 n6ng d6 
mol bang nhau va a ciing nhiet d6, khi qua trinh difn li a trang thai can bang, 
danh gia diing la i ' 

C H 3 C 0 0 H 

> [mmo 2 B. [CH3 COOH] > [HNO2]. 

• C . p H ^ c H 3 c o o H ) < p H ( H N 0 2 ) - D. [CH3COO-] > [NO,-] . , 
14 

Cty TNHH MTV DVVH Khan^ Viet 

Hu&ngddngidi 
Xet cac can bang: y.i^j.n.: .j,. 

CH3COOH <zi H* + C H , C O O -

BandSu Co 0 0 (M) ' ^ ^ ' l ^ ^ ^ ' ' / - ^ ' ^ ; 
Phan l i X X x (M) • 

^niin iSa/i, \X) 4fcf!:> i j i 'Vl ' ! ! ' 

can bang Co - x x x (M) 
H N O . ^ H " + NO,- ^*n-->«'^-^^ 

BandSu Q 0 0 (M) ^̂ '̂ '̂̂ ^ ' 
Phan li y ; y y (M) 

can bang Co - y y y (M) 

Taco: K , ( C H 3 C O O H ) = = 1-75 • 10"' » ;,>i fiv « <̂1) • : . 

K a ( H N O „ = ^ = 4 , 0 . 1 0 - ^ , 

T i r ( l , 2 ) =^ x < y . S u y r a : \  '  

+  IcHjCOOH = X < [ H ] H N 0 2 = y ' 

+ [ C H 3 C O O H ] - c „ - x > [ H N 0 2 ] = c „ - y .1?'::!}.:.. 

+ ICH3COO | = x < | N O , l = y , , 

+ pH(CH3COOH) = - Igx > pH(HN02) = - Igy D a p a n d u n g la B . 

13. Cho cac qua trinh sau: . •,<$>t.O,„a .JHijfi.'\ 
H,S04 + H2O H3O" + HS04' (1) 

CH3NH2 + HjO CH3NH3" + O H ' (2) 

HSO4 + H3O H3O" + SO4-' (3) i i 
CH3COO- + H2O CH3COOH + O H ' (4) î l 

HCO-3 + H^O H,C03 + O H ' (5) -3 
Theo thuyd't Brostet, H^O dong vai tro la axit trong cac qua trinh 
A.( l ) , (2 ) , (3 ) . ' B. (2), (4), (5). , , , , 
c. (2), (3),4). ^ D . ( i ) , (3 ) , (5 ) . 

Huong dan giai 

H2O dong vai tro la axit khi no nhucmg proton (H'̂ ) => tao ra O H ' . • 
Ta tha'y cac qua trinh (2, 4, 5) tao ra O H ' (trong cac qua trinh nay H^O dong vai 
tro axit). ,̂ , D a p a n d u n g l a B . 

14. Theo thuyet Bronstet, trong phan img axit- baza c6 

A. sir ket hap giOa H" va OH". ' • ' 
B. sir ket hop giOa proton va anion hidroxyl. 
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C. sir nhucmg va nhan proton. 
D. su nhircmg va nhan electron. . u ; j 

Huong ddn gidi / ^ ? > 
Theo thuye't Bronstet (thuyet proton): 

Axit la nhiJng chat CO kha nang cho proton. 
Baza la nhOng chat c6 kha nang nhan proton. 

=> phan ling axit - bazo c6 su nhucmg va nhan proton. 

Thidu: HCl + NaOH NaCl + H , 0 
Nhuomg proton Nhan proton 

Axit Bazo ; ^ Dap an dung la C. 

Dang 2: Bai tap ve a va K„; a va pH. 
Kien thvcc can nam viing: 
Gid sifchdt dien li yen HA to nong dd ban ddu Id C„(M), dp dien li a . 

HA ^ H* + A ^ 

Gid thiet OL« 1 => 1 - a w 7 => AT,, = Co. a ^ 

1. Cho hang s6' phan ly axit cua HCN bSng 10"'°. Do dien ly ciia HCN trong dung 
dichHCNO.OlMla 

A. 0,01%. B.0,1%. C. 1 % . D. 10%. 
Hu&ng ddn gidi ^ If 

1 

Trong dung djch: HCN < > H" + CN~ 

V Ban ddu: C^ •irv : ;/ : , ' ' , ^-.-^ 

Phanli: C.a C.a C.a (M) 
can bang: C. ( 1 - a ) C.a C.a (M) i . , 

C.a.C.a C.a^ - M } ? 
Ta c6: = 

C ( l - a ) 1 - a ^ ' A 

Gia thie't: a « 1 ndn 1 - a » 1, do do K, = C.a 

2 i ' ' ' - ' '^ 

Suy.ra: « = 
10"'° 
— - = 10 ' = 0,01% Dap an dung la A. 
10-2 . , 

2. Dung djch axit axetic 0,6% c6 kh6'i luomg ridng xtfp xi Ig/ml. D6 difen l i ciia axit 
axetic trong dieu kidn nay la 1,0%. Gia trj pH ciia dung djch nay la (bo qua sir 
di6n l i ciia nu6c). 
A. 2. B. 3. •• C.4. D.:5. 

16 . • • 

Hudng ddn gidi 
Tit n6ng do C% tinh n6ng d6 mol C^: 

_ n^, m„ _m^,.D(g/ml)_^m^, ^D.IOOO 

Vdd ^cr^dd mdd-Mc, mdd 

C%.D.1000 10.C%.D , 
M,,.100 M^, 

10.0,6.1 ^ t:i 
Theo bai ra, ta c6: C ^ = — ' -^-^ = 0,1(M) = CQ 

60 

Phuong trinh dien l i : CH3COOH < > CH3COO" + H" > ><>- ' 

Vi a =C/C„ => C = a . C „ = 1.0,1/100 = 0,001M 

^ [H*] = C = O.OOIM = lO-'M "̂̂ j ̂ '̂  ' ' 

VaypH = - l g l O ' = 3. Dap an dung 1̂  B. 
3. Dung djch CH3COOH 0,1M c6 pH la (dung m6i nudfc, d6 dien l i a ciia 

CH3 COOH bang 1 % , bo qua sir dien l i ciia nu6c) 
A. 3. B.5. C.4. '̂'̂ '̂  D.6. 

«-irv'..'J'?,uytij : . v <; Hu&ng ddn gidi :r.: <-u'^^•y.t 

Phuong trinh dien l i : CH3COOH ^Zl! H'+CH3COO"''^ 

Ban ddu: 0,1 M 0 0 , [ 
Phanli: x (M) x x • 
Nong do CH3COOH bj dien l i bang x (M). ^ ; -

Taco: a = — = — = — ^ x = a .0 ,1 =0,001M 
no C„ 0,1 

Vay [HI = X = 0,001 (M) = lO'^M =^ pH = 3. Dap an dung la A. 

Dang 3: Bai tap ve pH cua dung djch axit .̂̂^ ̂  , 
Kien thAc can nam vOng: , .., , ' 

pH = .lg[HV vd IWI^W-
- Thang pH thucmg dung c6 gid tri tit 1 den 14. 
- Dua vdo gid tri pH cua dung dich c6 the dank gid dugc do axit cua dung dich. 

- Dung dich c6 [H*] cdng Idn thi pH cdng nhd vd ngUcfc Iqi. 

!• Cho cac dung djch ridng biet sau ciing n6ng d6 0,01M, cung nhiet d6: dung djch 
HCl, dung djch H2SO4, dung djch NH4a, dung djch CH3COOH. Dung djch c6 
pH Idm nhat la 
A. dung dich HCl. B. dung dich H,S04. 

C. dung dich m^V^^d ĵ IINH BiNHfl*»l^'^'"^»«^-
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Huong din gidi 

HCl + C r CJX 

0,01M r> 0,01M 
H2SO4 ^ 2H* + SO4--

0,01M 0,02M 

NH4C1 -> N H 4 " + c r ^ ' 
0,01M 0,01M 

NH4* NH3 + ' 
0,01M [ H " ] < 0 , 0 1 M 

C H 3 C O O H <=> C H 3 C O O " + 

0,01M [ H " ] < 0 , 0 1 M 

Dung djch H,S04 c6 [H*] 1dm nh^t => pH be nha't. Dap an dung la B. 

2. Hang so phan l i axit cua N H 4 ' bang 4.10"'° . pH cua dung dich NH4CI I M la 

A . 9,3. B. 5,4. C . 4 , 7 . D. 3,2. 
Hu&ng dan gidi .0' • 

- NH4CI > NH4^ + a-:|:, ; 

Bandau: I M •.. , : . . / : ,•„, v • ',„ , V 

c a n bang: 1 - x -̂̂ ' x . • ^^4-^' 

A ii', 1'.;:'' • 
K , = — ( M ) XJH-'^-t 

. 1 -x 
Gi^thigt : x « l = > l - x « l , d o d 6 : x = 7̂ 7 = 210-^ —̂^̂^ 

Suyra: p H = - l g x = 4,7. Dap an dung la C . 

3. Dung dich HCl va dung djch C H 3 C O O H c6 ciing n6ng do mol/1, p H cua hai 
dung dich tucrtig ling la x va y. Quan h6 gifta x va y la (gia thie't c i i 100 phan tir 
C H 3 C 6 0 H thi CO 1 phan tir dien l i ) 

A. y = x + 2. _ B . y = 1 0 0 x . C. y = 2x. D. y = x - 2 . 
1 ,• '',.'••;€'.•;:. Huongddngidi ^ • 

i ,-:V-V, .*M,vU;:M'-, HCl > H * + C1 / f r , iTUW,' • 

C M C M 

>pH = - l g C M = x , 

CH3COOH ;iZ^ H * + C H j C O O -

BandSu: CM ' ' 0' ' * v ' 
Phan l i : 0,01 C^, 0,01 C M 

c a n bang: 0,01 CM . 

CtyfNHH MTV DWH KhangVih 

rz>pH = - Ig (0,01. CM ) = - Ig 0,01 - Ig CM = 2 - Ig C M = 2 + x = y 
Vay y = 2 + x Dap an dung ia A . 

4. Cho hai dung djch H2SO4 va HCOOH c6 cung n6ng d6 mol va c6 gia trj pH 
tucmg ling la x, y. M d i quan he gifta x, y la (biet rang cu: 50 phan tir HCOOH 
hoa tan thi CO 1 phan tir HCOOH bj phan l i ) 
A . y = x + 2. B. y = 1 0 x . C. y = 2x. D. y = x - l . 

Hu&ng ddn gidi 
Gia sir hai dung djch CO cung n6ng do 0,05M i 

H2SO4 ^ 2 H + + S O ^ - , ' ' 

0,05 ^ 0 , 1 M 

= ^ x = pH = - l g O , l = l -

HCOOH <zi H ^ + H C O O - > < „ 

0,05 ^ 0,05.1/50 = 0,001M • tr- ' J . L 

= ^ y = pH = - lgO,001 = 3 -^y-., , ,^ ,,,, , 

vay y = X + 2 - i h ' c ( T i A r i r .if: - I ' ( ^ 4 , t Dap an dung la A . 

5. Trdn V, lit nu6c nguydn cha't vdi lit dung djch h6n hop cac axit manh c6 pH = 3 
thanh ( V . + V , ) l i t dung djch CO pH = 4. T i 16 V , : V , la 
A . 1:9. B . 9 : l . C. 10: 1. D. 1 : 10. 

- Hu&ng ddn gidi ' O ! . 

pH = 3 = > [ H 1 = 1 0 - \ M ) = > n „ + =10-^ V , ( m o l ) \Mh ::^itr. . 

pH = 4 => [H1 = 10"'(M) nH+ = 10"' . ( V j + V , ) (mol) 

V i khi pha loang + kh6ng d6i, nfin: 10'\, = 10"' ( V , + V , ) ' 

=> lO.V, = V , + v . => 9.V, = V , => V , : V , = 1 : 9 . Dap an dung la A . 
6. Dung djch chiia axit A c6 pH = 5,5 va dung djch chu^a axit B c6 pH = 4,5. D i l u 

khang djnh chac chan dung la 
A. ndng d6 H* ciia dung djch A Idn hon n6ng d6 H* ciia dung djch B. 
B. axit B manh hon axit A . 
C. hang s6 phan l i axit cua A 16n hon B. ' * 
D. d6 axit ciia dung dich B Ion hon dung dich A . ^ , 

Huong dan giai 

pH(ddA) = 5,5 => [H*] (ddA) = 10"" ( M ) .̂ ^ 

pH (ddB) = 4,5 =^ im (ddB) = lO"'-' ( M ) ' ' 

Suy ra: * [H"] (ddA) < [H*] (ddB); (lO"^'' < 10"' ') ' ' ' ' 
* D6 axit (ham luong H^) cua dung djch A lom hon d6 axit ciia dung dich B. 

imm-(ib^^' » a p an dung la D. 
Chii V?; p H = - Ig [ H i => pH phu thu6c vao [H"] =>pH phu thudc vao K , va 
n6ng d6 ban dfiu Q cua axit. Do do, dua vao pH chira danh gia duoc K , (tiic la 
chua danh gia duoc d6 manh cua axit). 
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7. Dung djch axit HA n6ng do 0,1M c6 pH = 2, dung dich axit HB nong d6 0,01M 
j C O pH — 3. Bang ti'nh toan, hay chi ra axit nao manh hon ? j. 

Hu&ng ddn gidi \ ' } .1 
D u n g d i c h H A c 6 p H = 2 => [H"] = 10"- . - l . ua\ > 

' • : •«; ir i-> u • • > 
HA < > H" + A" 

10"'-10"- 10"- 10"-

10""* lO"'̂  I t t I . ' i i ' ) . . nti") 

" 10-'-10-2 = — • ft. ^ HS ' ,CAMI 

Tuomg tir, tinh duoc KB = ' j j^Oj,! ' I q x 

Vay KA > KB => axit A manh hom axit B. * . 

8. Co dung dich CH3COOH 0,1M, Ka^cHjCOOH) = ''58. 10'. Hay cho bid't cSn 

phai them bao nhieu mol CH3COOH vao 1 lit dung dich do de a ciia axit giam 
di m6t nijra (coi the' tich khong doi khi them). Tinh pH ciia dung dich mdi nay. 

t •:• Mn •?>••} iUinn. tan <|t>sliii. Hu&ng ddn gidi mh ffi^ifgii aaun vl , y mii .c 
Tinh s6 mol them vao va pH cua dung dich. ub M (sV •, V ) dnMi 

C 10"' 
* K,. Q = 1,58.10-MO-' > 10'- va - > 100, nen bo qua su dien l i 

K . 1,58.10"^ , , 
cua nuac va chi xet can bang sau: 

CH3COOH + H2O ^ CH3COO- ' + 'HJO^* ' ^ 
BandSu: 0,1M ^ 0 0 ' ^f^< E f W W 

can bang: 0,1-0,1a 1 = ; 0,1a -0 ,1a 
(U,i j .a ^ j 5 g j Q - 5 ( C o i l - a « l ) ^ a = 1,26. 10"̂  

' 0,1(1-a) 

a 1 F K — ' 
Di a giam di m6t nixa nghTa la " ~ y ^ 2 V lO"*^' ^ ""^"^ '^""^ 

dich CH3COOH de'CO a'. VI (a'< a) nen: 

a ' - K . 1 | K ^ _ JK3_ M . u ^ 
C 2^0,1 4.0,1 . H f t 

C = 0,4M. VaycSn phai them 0^ mol CH3COOH vao Ib't dung djch. ! ; * hi ( iV , 
-J * pH = - IgLHjOl = - lg(a' . C ) = 2,6. Vay pH = 2,6. ' 

9. Dung dich A chiia 2 axit CH3COOH va C2H5COOH vdi n6ng d6 tuong ling la 
0,002M va xM. Do dien l i ciia CH3COOH trong dung djch nay la 0,08. Tmh x? 
Biet KCH3COOH = 1,8. 10 'vaKC2H5COOH= 1,3. 10' 
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Hu&ng ddn gidi 
CH3COOH = CH3COO" + H" yOJMDiM 

0,002.0,08 0,002.0,08=16.10' 

CH,COOH= QH^COO+H^ + O i M i i ^ 
xa xa ' v . , 

rr ' V (16.1Q-Vxa)16.10-^ i 8 i n - 5 f 
Taco: K r i . , c o o H \ = 1,8.lU 

C H 3 C U U H 2.10"-^-16.10--^ 
(16.10-''4-xa)xa ^ ,^-5 

J^CjHsCOOH - - i , J . i u 

Tir day tinh dupe x = 79,5.10"'. Hay x * 0,8.10-\y ndng do x = 0,8. lO'^M. 

Dang 4: Bai tap ve pH cua dung dich bazo 
Kien thicc can nam viing: 

88,8 .CI pH=-lglW] 

pOH= -IgfOH'} 
To c6: pH + pOH = 14. 

1. DungdichNH3 lM((Kb(NH3) = 10"^) copHla 

A. 3. B.6. C. 11. ^ D. 8. 
Huong ddn gidi 

Trong dung dich c6 qua trinh xay ra: 

NH3 + H2O <—-> N H / + OH" , 

Banddu: I M v* . - , ' ' 
Phan ufng: x x x x (M) 
can bang: 1 - x x x (M) 

Giathie't: x « 1 nen 1 - x « 1 ,, , , . 

r ^ x = 7K^ = Vicr^ = io--^ ^ [ O H - ] = 1 0 - \ M ) U 

^ [ H ^ ] = i ^ . i £ : ; - = i o - " M 
[OH-] 10^ ' ^ " ^ ^ 

S u y r a : p H = l l . Dap an dung la C. 
2. Hang so phan l i bazociJa CH3COO' bang 4.10-'". pH cua dung djch NaCHjCOO 

I M l a 
A. 4,7. B. 10,8. C.8,6. ' D. 9,3. 
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Huong ddn gidi 

NaCHjCOO — > CH3COO~ + Na^ ) ? M ; 

I M - I M 

CH3COO" + H2O < » CH3COOH + OH~ 

Ban d^u: I M 
can bang: 1 - x ' '-'''/^^ ' ' k ' ' ^ X 

2 
b • 

1-x 

Gia thid't: x « 1 => 1 - x » 1 

Dodo : x = 2.10"'* ^ p O H = - l g x = 4,7 " , ,• : - • 

Suy ra pH = 14 - 4,7 = 9,3. Dap an dung la D. 

3. Gia trj pH cija dung djch CH3COONa 0 ,1M la (bo qua su dien l i ciia nu6c, 
cuaCH3COO - l a5 ,71 . 10 '°) 
A . 5,12. B. 6,18. C.9,54. D. 8,88. 

Hu&ng ddn gidi j 

CHjCOONa C H 3 C O O + Na* •, •„ \

0 ,1M 0,1M , 

CH3COO" + H , 0 ( > CH3COOH + O H " ; J^^ 

BatdSu: 0,1M 0 0 

Phan ling x x x ( M ) . , , 

can bang 0,1 - X x x ( M ) 
2 

T a c 6 : K b = ^ ^ ^ — = 5,71.10-'" r r.a.nfJi 
0 , 1 - X • 

Giathia't: x « 0,1 0,1 - x a 0,1 x" = 0,571. , 

= > X = 0,756.10"'= [OH"] pOH = - I g x = 5,12 

^ pH = 14 - 5,12 = 8,88. • i Dap an dung la D. 

4. Biet a 25°C, hang so phan l i bazo cua NH3 la 1,74.10"^ bo qua su phan l i ciia 

nude. Gia tri pH cua dung dich NH3 0,1M a 25° C la 

A . 4,76. B. 13,00. C. 9,24. D. 11,12. 
. Hu&ng ddn gidi , 

• • N H j + H j O ^ i i N H j + . O H " , I ' ^' ' 

Ban dSu: 0,1 ,, ,, ^ • .•..t'-.tM''*!'.; . 
P/iing: X - > X - > X 

CB: 0,1 - X X X 

Cty TNHH MTV DVVH Khang Viet 

Taco: =1,74.10-^ 
0 , 1 - x 

=>x = l,32.10"^ ^ p O H = 2,88 ^ p H = 14-2 ,88 = 11,12 Dap an dung la D. 

5, BiS't hang s6' phan l i baza ciia NO2 la Kb = 2,5. 10" . Dung djch NaNO, I M c6 

pH la 
A. 11 B. 8,7 C. 8 D.9,3 . : / t .v' 

Hu&ng ddn gidi 

Cac qua trinh xay ra: ' ^ . . ^ „ „ H * m * Hn ifni! t\il ' " 
N a N O , - > Na* + NO2 (di^n l i ) ' ^ ' V - ' . * i^-rA-s«v) •J*,.-, • ' 

1 - > 1 (M) W s<o. u'.iiy.w i» 

N O , + H . O 1^ H N O 2 + O H " , ku . 

X 

1 - x 

fA t f r , ' 

X 

X X 

it ^ 

1-x 
= 2 5 10"" ' ' ' '* '• '""^' ' 

Giai thie't x « ; 1 => 1 - x = 1 

=^ x = 72^.10"^ =5.10"^ => pOH = - l g ( 5 . 10-*) =5 ,3 

=> pH = 14 - pOH = 14 - 5,3 = 8,7 "'' Dap an diing la B. 

6. Hoa tan 0,975 gam m6t k i m loai k i l m vao nu6c thu dugc 250ml dung djch c6 

p H = 1 3 . K i m l o a i k i ^ m l a # !!«: * 

A.Cs B . N a •(¥ . C L i D. K 

Hu&ng ddn gidi 
K i m loai k i^m la M : 

M + H3O ^ M O H + 1 / 2 H 2 1 (1) 

pH=13 => [H1 = 10"" =>[OH-] = 1 0 " ' = 0 , 1 M . 

n^ ^ _ = 0,25 . 0,1 = 0,025 (mol) = n^oH = " M - - U 

V a y M , = ^ = M Z ^ = 3 9 ( K ) Dap an dung la D. 
n 0,025 

7. Hoa tan he't 10,1 gam h6n hop hai k im loai kiem thuoc 2 chu ky lien tie'p vao 
nuoc thu duoc 3 l i t dung djch c6 pH = 13. Hai k im loai kiem la: 
A . L i . N a B. K , R b C. Na, K D. Rb, Cs 

Hu&ng ddn gidi 

Dung djch C O pH = 1 3 ^ r H " ' ] = 10" '^M OH" = 1 0 " ' M 
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_ =3.10- '=0,3(mol) 

M + H n O - > M + + O H - + - H 2 t 
MSamih 2 fjC'r 

0,3(mol) <- 0,3{mol) , . , 

=>M = 10,1/0,3 = 33,67 
Vay hai kirn loai kiem la Na (M = 23) va K (M = 39). Dap an dung la C. 

Dang 5: Bai tap tinh pH cua dung djch hon hop ' ""i' 
Kien thicccan nam vvcng: \MnV] 
- Can tinh nong do ion H* tron^ dung d'ich,ti^do tinh pH. j 
- Cdc trudng hop dung dich hSn hop thudng gap: , 

+ Bazayeu vd muoi cua no vdi axit mgnh. Thi du: NH, + NH4CI 

+ Axit yeu va mud'i cua no vdi hazomgnh. Thi du: CH^jCOOH + CHfiOONa 
+ Axit yeu va axit mgnh. Thi du: CH3COOH + HCl 

1. H6n hop dung djch HNO3 0,04M va H2SO4 0,03M CO pH la 
A. 1. B.2. C. 3. D.4. 

Hu&ng ddn gidi t^if»i ffiiO 

Trong dung dich: • '.l^=^-Q[^\^=i.<:z 

•d. d*»:a/iub hnf^ei (M) m.id m ml\ 
H2SO4 > 2H* + SO4-- .;?oI,mi:>i .C!=Hq 

'••^•'WM'-O.OSCM) 0,06 (M) d : a..A 

=> E.[H^] = 0,04 + 0,06 = 0,1(M) => pH = - lg[H+] = - lg(0,1)-~ L 

V v v / . : j 'V: ' r ' ' ; ^.•>, . . . J ^ v f j , , , , • Dap an dung la A. 
2. Gia tn pH gSn dung ciia dung djch chiia h6n hop NH4CI 2M va NH3 0, I M la (bo 

qua su dien l i ciia H^O, K, ciia NH4* = 5. lO'") 
A. 3. B. 4. C. 5. D. 8. 

Hu&ngddngidi 

• n U muti mqhii NH4CI NH4* + CP • = X^^f' 

« • NH> ^ N H , f H- ! « B ! , 0 H « „,,. 
. i f i i ib ;tH t, :»'i;b »(]} .»Wrt 

^ Banddu 2M 0,1M 0 , g , y .A 
Phan l i X X X 
can bang 2 - x 0 ,1 - x x 

• .1 

Taco: K 
a ( N H p 

X ( 0 , 1 - X ) ^ 5 jQ-l( 

2 - X 

Giathid: x < < 0 , l => 0 ,1-x « 0 , l ; 2 - x « 2 ^, ,/ ^ 

Dodo: ^ =5 . 10-'° x = 10-« ^ K X > J O coH =r„- ... : 

=> pH = - Ig 10"̂  = 8 Dap an dung la D. 
3. Bife't trong dung djch NHjCO Kb= 1,8. 10"'. Dung djch chiia ddng thoi NH4a 0,1M va 

NH30,1 McopHla 
A. 10,25 M B.9,25 C. 3,75 :< D. 12 . 

Hu&ngddngidi « l i M i H j J f r s 

acquatrinh: N H 4 C I ^ NH^ + CF * - 10,0 

•!• 0,1M 5 j ^ , . .HOt):).W.) 

NH3 + H2O ^ N H 4 + OH-

BandSu: 0,1M 0,1M ; J < ; J , ' 
Phanumg: x x ' "x^ • ' • : e O , Q : ^gwic 

a n bang: (0 ,1-x) (0,1 +x) 

Taco: K u 
x . ( 0 , l + x ) - - - - - T 

^ b ( N H 3 ) -

Giathie't x « 0 ,1 => 0 ,1 + x = 0 , 1 ; 0 , 1 - x = 0 , 1 . 

=1,8.10-5 ^HOOD,;H:>|,^^^^^,. 

1 ^ ^ ' 0,1.x Dodo: 
- 3 

0,1 

Suy ra: pOH = - Ig 

= 1,8.10 

OH 

x = 1,8.10 -5 

'Xlfni nM'Mil u;-
= Igx = 4,75 

=> pH = 14 - 4,75 = 9,25 Dap an diing la B. 

4. Dung djch X g6m CH3COOH0,03M va CH3COONa O.OIM. Bid't or 25°C, K , ciia 

CH3COOH la 1,75. lO-"*, bo qua sir phan li ciia nu6c. Gia trj pH cua dung djch X a 

25''Cla 

A. 4,04. ' B. 6,28. C. 4,28. D. 4,76. 
Huong ddn gidi 

CH,COONa -> C H 3 C O O - + Na"- K , 13^ 

0,01 0,01 

Ban ddu: 
Phan l i : 
can bang: 

CH3COOH < > CH3COO- + H^ r'J 

0,03 0,01 ^ 
X X - > x 

(0 ,03 -X) (0,01 + x ) X 3^ i. 
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x.(0,01 + x) , 
Taco: K = — i = 1,75.10"^ 

0 ,03 -X • . 

^ x = 5,25.10-^ . Vay pH = - I g x = 4,28 * ' ^ Dap an diing la C. 

5. Cho dung djch h6n hop CH3COOH 0,05M va CHjCOONa 0,05M. Biet hang 
s6' phan li axit cua CH3COOH b 25°C la 1.8. 10'. Vay pH cua dung djch b 
25"Cla " • ' • • , ' ^ 
A. 4,74 B.5,12 C.4,31 D. 4,85 - ' ' 

Hu&ng ddn gidi i < :Ui ' ' ' s 

Cac qua trinh xay ra: •' . , I'S,,!^ J-l ( f ' Wi A 

CH^COONa ^ CH^COO" + Na^'^' 

; 0,05 -> 0,05M Vy^WA .fi.uu^iip »*;» 

CH,COOH <zi CH3COO" + H+ 
BandSu: 0,05M 0,05M 0 . * 
Phanli: x -> x -> x (M) f i t n 
can bang: 0,05 - x 0,05 + x x (M) , . . 

Ta c6: K , = 
C H 3 C O O ' 

•1,8.10"' = 
c_x.(0 ,05 + x) •' • I Iff} 

CH3COOH] o / . 0 ,05 -X ' X . R f 

Gia thie't X « 0,05 0,05 + X = 0,05; 0,05 - x = 0,05. Do do: 1,8. lO"*̂  = 0,05x 
0,05 

'x = l,8.10-' «i, ; - . i H Dap an dung la A. 

6. Dung djch hdn hop X gdm CH3COOH 1 M ( K , = 1,75.10"'*)va HCl 0,001M. 

Gia tri pH cua dung dich X la: ftr>fi M ' 

• A . 2,43. B. 2,33. C.''l,77.' ' ; " ' , ' ' ' D . 2,55.'̂ " 

" f i j ; . . Huong ddn gidi Kf.lO ,| 

0,001 ^0 ,001(M) 

C H 3 C O O H <ri CH3COO- + A 

Banddu: I M 0,001M 
Phan l i : > x -> x -> x 
can bang: (1 - x ) x x +0,001 

,^ x.{x +0,001) , 

Giathid't x « l => l - x = l . Dodo: x.(x+ 0,001) = 1,75.10"'' ^ x = 3,71.10""^ 

vay pH - - l g [ H ^ ] = - l g ( x +0,001) = 2,33 Dap an dung la B. 

Cty TNHH MTV DVVH Khang Viet 

7 Cho hang so axit KHF = 6,8. 10 ̂  H6n hop dung dich X chiia HF 0,1M va NaF 
' 0,1 M c o p H l a 

^ 3 , 4 6 B. 3,17 C. 1,58 D. 4,25 
Huong ddn gidi 

Cac qua trinh xay ra: ^ , y,,^ ^ 

; , - NaF -> Na+ + F~ 
O . I M ->• 

HF ^ + F" 

Banddu: 0 , IM 0 0,1M 
Phanli: x -> x -> x 
can bang: (0,1 - x ) x (0,1 + x ) 

O . I M 
t , < 

Ta c6: K , = 
HF 0,1-x 

0 1 X 

Giathiet x « 0 , l =>0,1 + x = 0,1; 0,1-x =0,1 . Do do: e.S.lO""* =• ' ' 

-.-4 

0,1 

^ \ 6,8.10" 

Vay pH = -lgrH'^1 = - l g x = 3,17 Dap an dung la B. 

C/tH v.- Bai toan tren da don gian hoa bang each bo qua sU dien l i ciia H2O va 

qua trinh ket hop ion F vdi phan tir HF: F" +HF HF2"; k = 5 

Dang 6: Bai tap tinh K„; Kb , S A l f H | 

Kien thvcc can nam vitng: 
- Giila vd K,, cuci mot cap axit- Inizd lien hc/ii c6 moi lien he: ^^^^^^^ „ 

- Thi du: Cap axit- haza lien hap NH// NH,, 
A;, (NH/ ) = 5,58. W" ' ^= ^ 
K,(NH,) = 10'"/5,58. 10'"'= 1,8. IQ-' 

1- 6 25''C, hang so phan li baza cua NH, bang 2.10" \g so phan li axit cua 
N H / l a 
A. 2. 10 ' . n B. 5. 10-'. C. 0,25. lO'". D. 5. 1 0 ' ° . 

Hu&ng ddn gidi 
Trong dung dich xay ra qua trinh: ' -'1 i ' x *'• 

NH, + H,0 ^ r = > N H / + OH" 

[ N H / ] . [ O H " ] 
INH,1 
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N H / :± NH3 + 
3 M' f ,0 

^ _ [NH3 ] . [ H " ] 

[ N H / ] ' W B V \ 

T a c 6 K . . K , = [H1 . [OH-] = K „ o ' " 

S u y r a : K , = ^ = - 1 ^ = 5 .10- ' ° " K , 2.10 ,-5 Dap an dung la D. 

2. 6 25''C, hang s6' phan l i cua axit benzoic Q H 5 C O O H bang 5.10 \g s6' phan 
li bazo ciia QHjCOO- la 

A . 5 . 1 0 - \. 25.10-1 C.2.10-" . 0.4.10"'.;"*)^) 
Huong ddn gidi 

QH5COOH < = r ± QH5COO + i - . : ; ) l : 6 o K T 

Ta c6: K , . = K H ^ O - 1 0 " ' ^ {b 25°Q 

Suyra:Kb = 
K , 5.10-^ 

- 2 . 1 0 ,-11 Dap an dung la C . 

3. Mot dung djch monoaxit H A ndng d6 0,373% c6 khO'i lirong rifeng bang 1,000 
g/ml va pH = 1,70. K h i pha loang ga'p d6i thi pH = 1,89. Xac djnh hang s6' ion 
hoa ciia axit. 

, .? v! - ^'RH *'-T •{} Hu&ng ddn gidi -J noJ iv^d i*>i dnni'«ijp 

H A - > H^ + A " 
!'.'!.! I k 

I [ H A ] 

Bo qua sir phan l i ciia nu6c, ta c6: 

[H*] = [ A " ] va c (ndng d6 mol ciia axit) = [ A ' ] + [ H A ] 

Thay [H^] = [ A " ] va [ H A ] = c - [H^] vao (2), ta duoc K , ( 3 ) 
. , . • c - [ H + ] ^ ^ 

- K h i p H = 1,70thi[H1= 10-'™= 0,0200; 

- K h i p H = 1,89thi[H1= 10-'-^= 0,0129. 

-CiyTNTUTMlV DVVH Kfiahg VieT 

pang 7: Bai tap phan ihig axit - baza 
ICien thAc can nam vitng: 
phdn I'rng trung hda trong dung dich giCra mot axit manh va mot haza manh c6 
f)dn chat chung Id: H^O* + OH -> 2H2O, co hieu I'/ng nhiet Id nipt hang so 
^AH = - 5 7 , 6 k J / m o l j . 

j _ Theo thuyet Bronstet, phan ling trung hoa trong dung dich giOa m6t axit manh va 
m6t bazo manh C O ban cha't la qua trinh tuong tac giOa ) ' 
A . cation H^ vdri anion OH", j . ^ ^ , B. proton voi anion hidroxyl. 
C. axit vori bazo. " ^ D. ion oxoni vdi ion hidroxyl. 

"'* Hu&ng ddn gidi 
Dung djch axit manh c6 ion oxoni H^O*. 
Dung dich bazo manh c6 ion hidroxyl OH". 
Phan ling trung hoa xay ra: H3O* + O H " 2H2O 

ion oxoni ion hidroxyl nu6c 
' • ' ' " Dap an dung la D. 

2. Tr6n 2,75 li t dung djch BaCOH), c6 pH = 13 v6i 2,25 li t dung djch H Q c6 pH = 1 
thu duoc dung djch c6 pH la 
A . 13. B. 12. C.6. • D . 7 . 

1,1. • _ • • " ' ' • • 1 ". 

Hu&ng ddn gidi i 

Dung djch c6 pH = 13 suy ra [OH-] = 0,1 => [Ba(OH)2 ] = 0,05M y,. p , 
pH = 1 suy ra [H"] = 0,1 ^ [HCl] = 0,1M ?•() 0 

n Ba(OH)2 = 2,75.0,05 = 0,1375mol => n = 0,1375.2 = 0,275mol 

n = 0,1.2,25 = 0,225(mol) n ^ = 0 , 2 2 5 m o l . "^""^ 

H " + 
0,225 

O H H2O 

0,275 mol 

.a 

Suy ra: n _ (du) = 0,275 - 0,225 = 0,05 mol. 
OH 

..P :l 

Dap an dung la B . 

Thay cac ket qua nay vao (3) ta duoc he phuong trlnh: 

K = 

K = 

(0,02)^ 

c -0 ,02 

(0,0129)^ 

6 . 

--0,0129 v 

Giai ra ta duoc: c = 0,0545 va K^ =1,16. 10"-

28 

sau phan ling = 2,75 + 2,25 = 5 l i t . 

Suy ra: [ 0 H - ] = 0,05/ 5 = 0,01 (M) 

=>pOH = - lg(0 ,01) = 2. = > p H = 1 4 - 2 = 12. 

1̂. Kh i tron 100 ml dung djch BaCOH), 0,1250M vdi 400 m l dung djch HCl 0,050 M 
thu duoc dung djch c6 pH la (coi th^ tich dung djch c6 tinh ch^t c6ng tinh). 
A . 2. B. 6. C. 10. D. 12. 

Hu&ng ddn gidi 

nBa(OH)2 = 0,1 . 0,125 = 0,0125 (mol); n n a = 0,4 . 0,05 = 0,02 (mol) 

PTPU": Ba(OH)2 + 2HC1 ^ BaCU + 2H2O 

BandSu 0,0125 (mol) 0,02 (mol) s/) - :,. 
Phan ling 0,01 (mol) 0,02 (mol) J. ,„ ^ ^ ^ ^ , 
Sau phan ling 0,0025 (mol) 0 ' 
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TheoPTPU": n^^(OH)2^Pl^)^ ^'^Hcx =0-01 (mol) 

=> nBa(OH)2 (du) = 0,0125 - 0,01 = 0,0025 (mol) 

Ba(OH), ^ Ba-" + 20H-
0,0025 0,005 (mol) 

^ pOH = - Ig (10--) = 2 :^ pH = 14 - 2 = 12 ' Dap an dung la D. 
4. De trung hoa V ml dung djch Ba(OH)2 c6 pH = 13 nguori ta dung 50 gam dung 

djch HCl 3,65%. Gia trj cua V la 
A. 1000 B. 100 C. 250 ' D. 500. 

Huong ddn gidi ' 
Dung djch HCl 3,65% (n6ng d6 rat nho), do do c6 the' coi d = 1 g/ml. " ' 

:ij rslimftrwMiM'i H H C I =7^:7^^^=0,05 (mol) 
100.36,5 

; PTPir trung hoa: H " + OH" ^ H.O , , ",̂ |, 
0,05 -> 0,05 , t 

V i p H = 13 =>[OH-] = 1 0 ' = 0 , 1 M . 

Suy ra: V = ^ = 0 , 5 (lit) = 500 (ml) , , Dap an dung la D. 

5. Tr6n V, lit dung djch HCl c6 pH = 5 va lit dung djch NaOH c6 pH = 9 thu 
duoc dung djch c6 pH = 8. Ti Id V , : la 

' A. 5: 9. B. 3: 1. C. 9: 11. D. 13: 17. 
' Hu&ng ddn gidi i 

Dungdjchc6:pH = 5 =>[H+] = 10"^(M)=>n + =10~^V3 - i / 

H 

pH = 9 ^ [ H ^ ] = 1 0 - ^ M ) ^ [ O H - ] = 10-^M ' '̂ 

Suy ra: n = 10 •\Vh ' 
^ O H " ^ 

Thu duoc dung dich pH = 8 (m6i truomg baza) 
Suyra: [OH] du= lO"* M (H" phan ihig hd't) 
= ^ n ^ ^ _ d u = 1 0 - \ ( V 3 + V,) ) 1 , 

H* + OH" H2O 

BandSu: lO'^.V, lO'^.Vb 
Phanihig: 10''.V, lO'W, 
Conlai: 0 10-^(Vb-VJ 
Suy ra: 10'̂  .(V, - V J = 10-^(V, - V J =^ V, : = 9:11 Dap an dung la C. 

30 . , , , ,, . , , 

6. Cho dung djch axit axetic c6 n6ng d6 x% tac dung vira dii vdi dung djch NaOH 
CO ndng d6 20% thi thu duoc dung djch mu6'i c6 n6ng d6 10,25%. Gia trj cija x la 
A. 15 B.IO C. 18,67 D. 20 

•>'>;^'"-™ isi, Hu&ng ddn gidi ' i\:r: 1 ,~ . 

20 200 
Gia sijf CO 200 gam dung djch NaOH 20% => UNaOH " 7 ^ 5 ^ " ' ^ " " ° ' ^ 
PTPir: C H 3 C O O H + NaOH ^ CHjCOONa + H2O 

1 <- 1 ^ 1 (mol) ''•''"'̂  

=> nCHjCOONa = l " 1 0 l => m c H j C O O N a = ^2 (gam) ! ' 

82 100 

=>mddCH3COONa=- f3^=800(gam) ' r, 

Ta c6: niddCH3COOH + ' "ddNaOH ='"ddCH3COONa 

=>mddCH3COOH+200=800 =>mddCH3COOH =800-200=600(g) 
CH3COOH Dap an dung la B. 

7 . Cho a lit dung djch KOH c6 pH = 12 ,0 vao 8 , 0 0 lit dung djch H Q c6 pH = 3,0 
thu duoc dung djch Y c6 pH = 11 ,0 . Gia trj ciia a la 
A. 1 ,60 . B . 0 , 1 2 C. 1 ,78 D. 0 , 8 0 

Hu&ng ddn gidi ' * ' '' 

pH = 3: 

pH = 12: 

H+ 

H^ 

= 10~^M=>n + ^ U H C I = 8 . 1 0 " ^ = 0 , 0 0 8 m o l ; 
H 

= 10"'^M=> OH" = 10"2M 

= ^ n o H - = n K O H = a-10-2 = 0 , 0 : . a ( m o l ) 

pH = 11 > 7 =i> m6i trudng bazor =i> KOH du 

H+ = 1 0 - " M : OH" = 10-^M 

. n^^_ = 10"l (a + 8) - 0,001 (a + 8) (mol) 

H+ + O H " 

BandSu: 0,008 0,01a (mol) 

PhaniJng: 0,008 0,008 (mol) 

Con: 0 (0,01a-0,008) (mol) 

Taco: 0,01a-0,008-0,OOl(a + 8) 

=:>10a-8 = a + 18 =>9a=16 =:>a = l,78 

H2O 

ijii 

Dap an dung la C. 
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8. Cho 50 ml dung djch H N O , 4 M tac dung v6i 50 ml dung djch NaOH 2 M . Tinh 
pH cua dung djch thu duac, biet K ^ H N O , ) = 4. 10=?, 

Hu&ngddngidi i ' ! A 
Theo bai ra: nCHNO,) = 0,2 mol; n(NaOH) = 0,1 mol 

, NaOH + H N O , = Na^ + NO," + H , 0 ' , . 
BandSu: 0,1 0,2 

Phaniing: 0,1 0,1 u i / O i X ^ t o ' * imm^^iKKX),}^:) •Xl'in 
Sau phan ung: 0 0,1 0,1 ^ ^ 1 

H N O , = H " + N O , ' V . , . . , . . . , f ' ' ;f'•' 

Bandau: 0,1 0 0,1 
Phan ling: x x x U in , | jOOh 

. . 0 
can bang: 0 , 1 - x x 0 , 1 + x t 

Taco: (0,1 + x). x / (0 ,1 — x) = 4. 10"' w^.,v^y ' vi«.-nowif" *̂  

Giai ra diroc x = 4. 10"'. Vay pH = - Ig (4. 10"') = 4,4, 

9. Tron iSn 250 ml dung dich h6n hop gom HCl 0,08M va H,S04 0 , 0 I M v6i 250 ml 

dung djch Ba(OH), a mol / l i t thu duoc m gam kfi't tua va 500 ml dung djch c6 

p H = 12. T i n h m , a ? 

' Huong dan gidi 

nHCl = 0,25. 0,08 = 0,02 ^ nH" = 0,02 

nH,S04 = 0,25.0,01 = 0,0025 =^ nH" = 0,005; 

nS04" = 0,0025 mol. ^ r 

nBa(OH), = 0,25a ^ nBa"" = 0,25a; nOH" = 0,5a. v; A 9 i 

Khi tr6n iSn ta c6: H^ + O H " = H , 0 (1) Hq 

Ba-" + SO/" = BaS04 (2) 

va pH dung djch thu dugc = 12 > 7 => OH" du, H* het my'*"' 

=> nOH" dir = 0,5a - 0,025 => 0,5a - 0,025 = 0,5.10"" a = 0,06 M i i > Hq 

nBa-" = 0,25. 0,06 = 0,015 mol 

Theo (2) nBa-" = nS04-- = 0,0025 (Ba"" du) m = 0,0025. 233 = 0,5825 gam 

10. Dung djch (X) g6m hai axit HCl 0,001 M va CH3COOH 0 ,1M. 

a) Tinh pH cua dung djch X . Biet axit CH3COOH c6 K = 1,8.10'. 
b) Hoa tan 2,04 gam NaOH vao 1 lit dung djch (X) thu duac dung djch (Y) . 
Tinh pH ciia dung djch (Y) . 

Hu&ngddngidi 

Dung djch X g6m hai axit. '5 ' • " ' i ' - ^ 

HCl — > + a - «r(XO^ Aoi^ r ; V. 

( M ) 0,001 0,001 0,001 J t f i ~ 8 - s O ! < -
, .,,. •• „ : '̂ ^ . M t r 

32 ' . 

Cty fNHH MTV DWH KhangViet 

3 ) CH3COOH CH3COO + H^ K , = 1,8.10' 

C(M) 0,1 . - 0,001 

[ ] ( M ) 0,1 - X X 0,001 + x i 

_5 (0,001+ x)x I ' ' , 
=>1,8.10 1 ' 

X 

Gia sir x « l => x ' + 0,001 x - 1,8.10* = 0. V ' ^ ^ 
Giai phucmg trinh bac 2 = > X = 9,3.10"(M). 

H+ = 10-3+9,3.10"* = 1 , 9 3 . 1 0 ~ ^ ( M ) ^ p H « 2,7 . M W , ^ 

b) Ta c6: n^aOH = ^ = 0,051 (mol); C^aOH = ^ = 0.051 ( M ) . . a 

40 1 i „/:•;;:: S,CCK 

NaOH + H Q > NaQ + H^O 

( M ) 0,001 0,001 0,001 
NaOH + CH3COOH > CHjCOONa + H2O * 

( M ) 0,05 0,05 0,05 
Dung djch Y g6m: NaCl (0,001M); CH3COOH (0,05 M ) ; CHjCOONa (0,05 M ) . 

. . t i l l , .• 

CHjCOONa > CH3COO"+ Na*, 
( M ) 0,05 0,05 ' 1̂ " j 

CH3COOH < = > CH3COO" + 

C ( M ) 0,05 0,05 

( M ) 0 , 0 5 - y 0 ,05+ y y 

. 1,8.10-' = ^ ^ i ^ l i ^ ^ ^ Gia su y « 0,05 y = IQ-^'^^ ( M ) ^ p H = 4,75. 
0 , 0 5 - y 

Dang 8: Bai tap suf dung djnh luat bao toan dien tich 
Kien thitc can nam vitng: 

- Trong he cd lap, tong sd'dien tich dm vd tong sd'dien tich dumg c6 tri sd'hdng nhau: 

|Zq(-)| = |Eq(+) 

- Gid SIC, trong mdt he cd lap c6: J*̂  • ' ' 
n, hat mang dien tich q, (+). Y d if 

n2 hat nmng dien tich q2(+)- ^ 
1 hat mang dien tich q3(+). < 

n,' hat mang dien tich q, (-). 
hat mang dien tich qi (-). . 
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n,' hat mang dim tich c/, (-). 

Ta cd: n|-qi +r\2^2 +"3^3 +• 

Iqi.ni+ = IqiMi; 

nf-q, +n2'.q2 +n3'.q3 + . . . 

• •'• 'i'' ' *yf' \ • ?)"" 

1. Mot dung dich chura 0,02 mol Cu-^ 0,03 mol K ^ x mol Cr va y mol 804--. Tong 
khdi luong cac mu6'i tan c6 trong dung dich la 5,435 gam. Gia tri cua x va y Idn 
luotla ' „. 
A. 0,01 va 0,03. B. 0,05 va 0,01. C. 0,03 va 0,02. D. 0,02 va 0,05. 

Hu&ng ddn gidi 
Theo dinh luat bao toan dien tich, ta c6: 1),0 = i.!rT5:Jf;T 

0,02.2 + 0,03.1 = X . I + y . 2 =^ x + 2y = 0,07 (1) 
Theo dinh luat bao toan khoi luong: '»'"• ''̂ ^ f'^A:*! 

0,02. 64 + 0,03. 39 + 35,5. x + 96. y = 5,435 ^ 35,5 x + 96y = 2,985 (2) 
T i t ( l , 2 ) : x = 0,03 ; y = 0,02. Dap an diing la C. 

2. Dung dich X c6 chiia: 0,07 mol Na"; 0,02 mol 804" va x mol OH". Dung dich Y 

CO chiia CIO4 ,N03 va y mol t6ng s6' mol CIO4 va NO J la 0,04. Tr6n X va 

Y duoc 100 ml dung djch Z. Dung dich Z c6 pH (bo qua sir dien li ciia HjO) la 
A. 1 B. 2 C. 12 

Hu&ng ddn gidi 

Ap dung dinh luat bao toan dien tfch, ta c6: 

Dung djch X: 0,07.1 = 0,02.2 + x. 1 => x = 0,03(mol). 

Dung djch Y: 0,04.1 - y. 1 y = 0,04 (mol). 

D. 13 "1 

PTPlT: + OH" 

Ban d^u: y x 

Phanu-ng: 0,03 ^ 0 , 0 3 
Con: 0,01 0 

H2O 

= 0,01/0,1 = 0,IM =>pH = - lg0 , l = l Dap an dung A. 

3. Dung dich X g6m 0,1 mol K, z mol k\^\ mol NO J va 0,02 mol $04". Cho 120 ml 

dung dich Y gdm KOH 1,2M va Ba(0H)2 0,1M vao X, sau khi cac phan ling Mi thiic, 
thu duoc 3,732 gam kd't tiia. Gia tri ciia z, t ISn luot la: 
A. 0,120 va 0,020 B. 0,012 va 0,096 
C. 0,020 va 0,120 D. 0,020 0,012 

j Hudng ddn gidi , 
Theobaira: n^oH =0'144mol; nĝ ^̂ Qî ĵ  =0,012mol 

34 • • 
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• n =:=0,144 + 0,012.2 = 0,168mol;n 2+=0.012mol 
OH" Ba^* 

Theo dinh luat bao toan di6n tich, ta c6: 
0,1.1+ z.3 = t. 1 + 0,02.2 =>t -3z = 0,06 ( l ) 

VI n_ 2+ < n ^ 2 - => nBaS04i ="Ba2+ =0>012mol 

= ^ ' " B a S 0 4 4 =0,012.233 = 2,796(g)<3,732(g) 

=^ Trong ket tua CO A l (OH)3: 

mAi(OH)3 =3,732-2,796 = 0,936(g) 11^,(0^)3 =0,936/78 = 0,012(mol) 

H+ + OH" ->H20 1% 

0,1 ^ 0,1 (mol) ' ' 

Al^+ +30H~ -> A l ( 0 H ) 3 i 
0,012 <-0,036 <-0,012(mol) ' ' * 

Al^+ + 4 0 H " - > r A l ( 0 H ) J " 

0,008 <-(0,168-0,1-0,036) ' ' ' 

=>z = 0,012+ 0,008 = 0,020 (2) "' 

T i r ( l , 2 ) =>t = 0,06+ 3.0,02 = 0,120 

Vay z, t Mn luot la 0,020 va 0,120 

Chu v: M6t each gdn diing, coi H* khdng do nirdc phan li ra (bo qua six di6n l i 

ciia nuoc). 

Dap an dung la C. 

Dang 9: Bal tap xac djnh chat luong tinh 
Kien thdc cdn nam vScng: ' ;(( 
- Hidroxit lumg tinh Id hidroxit khi tan trong nuac vica to the phan li nhuaxit 

vtCa CO the phan li nhu baza. 
Thidu: Zn(0H)2 Id hidroxit li/dng tinh: "; . ' j i i 
Su phan li theo kieu baza: 

Zn(OH)2 < » Zn^^ + 20H~ 

Su phan li theo kieu axit: Zn(OH)2 < > ZnOj" + 2H+ 

Cac hidroxit lumg tinh thudng gap Id Zn(0H}2, Al(OHh, Sn(0H)2. Ph(OHh 
- Theo Bronstet: 

+ Axit Id nhOng chat cd khd ndng cho proton 
+ Baza Id nhOng chat cd khd ndng nhgn proton (W) 
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+ Ludng tinh Id khdi niem de chi chat vita c6 tinh axit, vita c6 tinh baza. 
- HSO4' khdngphdi Id ion ludng tinh vi 

Hsoi+H2O H,o' + so/ 

Nhung HSOi + • H2SO, (khongxdy ra). 
^HSO/ Id axit (tinh hazardt yeu). 

1. Day g6m cac ion diu m lu5ng tinh theo thuyd't Bronstet la ^ ' 
A. NO3, NO2, Ca2% Ag*. B. HCO3 , HS, HPO4-, H.PO/. f. 

c.cu^sn^^sn^^Pb^-^ , D.clo,so3^po4^s^ 
' > : i . - - i r t ; ; Hudngddngidi * HO::-*, . ' H 

Theo thuyd't Bronstet, ch^t lirSng tinh Ik nhOtig cha't vCra c6 kha nang cho, vita c6 
kha nang nhan proton (H"). Dap an dung la B. 

That vay: HCO3- + H^COj 

Bazo '• 

HCOJ +H2O ^ CO/- +H,0' 

Axit 

HS- + HoS 

Bazo 

HS- +H2O H30* + Ŝ -

- Axit — — -.. 
! 

•2*^4 -.a^ HPO4-- + H^ ^ H2PO 

Baza 

HPO4- + H2O H3O* + PO4'-

Axit 

H2PO4- + H^ H3PO4 

H2PO4- + H2O H3O" + HPO/-

:]:• Axit 

Chit v: - Axit (bazo) la nhOng chat (phan tir hoac ion) c6 kha nang cho (nhan) 
proton (H*). 

- HSO4" khdng phai la ion luSmg tinh vi • : rl' , 

2-HSO4- + HoO H3O* + SO4 

Nhimg HSO4- + H* > H2SO4 (kh6ng xay ra). 
=> HSO4" la axit (tinh bazo rat yd'u). 

2. S *̂" ^^^^ ^'"'^ luong tinh? • ' • * 

A. A l , NaHCOj, NaAlO,, ZnO, Be(OH), K^H!^ J I 
B. H2O, Zn(OH)2, CH3COONH4, H2NCH2COOH, NaHC03 i'iiMiu^t^: 
C. AICI3, H2O, NaHC03, Zn(0H)2, ZnO -

D. ZnCU, AICI3 NaA102, NaHCOj, H2NCH2COOH , , , . . . , : 
Hu&ng ddn gidi 

Cac chat CO tinh lu9ng tinh: 

H2O ? ^ H * + O H - H + r 

H2O + H* f ^ H j O ^ ' 

Zn(OH)2 <:±2H++ZnO^-

Zn(OH) + 2H+ ^ Zn^^ + 2H2O J^-^^n <^IM ^LV\2^ I ' f v 'H : : ; -

CH3COONH4 ^ + NH3 + CH3COO- > >0 i 

CH3COONH4 + -> CH3COOH + NH4 

H2NCH2COOH + H2NCH2COO~ 

H2NCH2COOH + H* <:i ^H3NCH2COOH 

NaHC03 <i± H+ + Na* + CO^" 

NaHC03 + H+ -> Na+ + CO2 + HjO Dap an dung la B. 

3. Cho day cac chat: NaOH, Sn(0H)2 , Pb(OH)2, A 1 ( 0 H ) 3 , Cr(OH)3. So' chat 

trong day CO tinh chat lirotig tinh la ' 

A . 4. B. 1. C.3. D.2. 
Hu&tig dan gidi 

Cac cha't luSng tinh: Sn(OH)2 ;Pb(0H)2 ; A I ( 0 H ) 3 ;Cr(0H)3 (4 chat) 

^ i . Dap an dung la A . 

Chit v: M(OH) +2H'^ >M^*-t-lKjO 

n2- • 
M(OH) + 2 0 H - > M{OH\ 

4 J 
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M ( O H ) 3 + 3H^ >M^^ + 3 H 2 O 

M ( O H ) 3 + O H - > [ M ( O H ) ^ ] 

4. Cho day cha't: NaHS04, NajCOj, CrO, AW,, Zn(OH)2, (NH4)2S03. S6 chat trong 
day la chat luong tinh theo Bronstet la 

• , Mi;, D . 3 i,,o^.,f C.5 , ' : , , C ) ; / H D. 2 

Theo Bronstet: , , , 
, , . Uini ofvSi ; ; i k b mdj.) vtai , 

- A x i t la nhung chat CO kha nang cho proton 
- Baza la nhung cha't c6 klia nang nhan proton (H"") '̂ '̂ ^ 
- Luang tinh la khai nidm de chi chat vira c6 tinh axit, vifa c6 tinh baza. 

Cac chat ludng tinh (thuyfe't Bronstet giai thich dugc) nhuZnCOH),, (NH4)2S03: 

Zn ( O H ) ^ + 2HC1 ^ ZnCi2 + 2H2O 

Z n ( O H ) 2 + 2NaOH ^ Na2 [ Z n ( O H ) / 

(NH4 \3 + 2HC1 ^ 2NH4CI + H2SO3 

( N H 4 \3 + 2NaOH -> 2 N H 3 + Na2S03 + 2H2O x D || 

=> Co 2 chat luong tfnh theo Bronstet Dap an dung la D. 

Chu v: - NaHS04 (mud'i axit cua axit manh H2SO4) khong phai la chat luSng 

tinh v i HSO4 khdng c6 kha nang nhan proton. 
- AI2O3 la chat luong tinh (SGK Hoa hoc 12) nhung Bronstet khdng giai thich 
duac (theo Bronstet no chi c6 kha nang nhan proton, chii khong c6 kha nang cho 
proton). Day la m6t trong nhung han che cija thuyet axit - baza theo Bronstet. 

5. Hop chat khong phai la chat luong tinh la + ? ? , 
A . C r ( 0 H ) 3 B. N H , C H , C 0 0 C H 3 

C .NH2CH2COOH D . ( N H 4 ) 2 C 0 3 5 " 
Hu&ng dan giai F W 

Cac chait Cr (0H )3 , H2NCH2COOH, (NH4)2C03 deu la chaft ludng tinh. 

• * G ( O H ) 3 + 3 H C l ^ C r C l 3 + 3 H 2 0 - ^ - ^ .iuVl 

C r ( 0 H ) 3 + N a O H - > N a [ C r ( O H ) J 

* H2NCH2COOH + HCl ^ CIH3NCH2COOH 

H2NCH2COOH + NaOH ^ H2NCH2COONa + H2O 

* ( N H 4 ) 2 C 0 3 + H C 1 ^ 2 N H 4 C 1 + C 0 2 + H 2 0 Mi^niiiiim':iO&}•^- • 

(NH4 )C03 + 2NaOH 2NH3 + Na2C03 + 2H2O 
- Con este ciia amino axit H2NCH2COOCH3 khdng phai la chat ludng tinh (tuy 
no tac dung vdi dung djch HCl va ca dung djch NaOH) vi no chi c6 kha nang 
nhan proton (nhom H , N - ) , khdng cd kha nang cho proton. Dap an dung la B. 

Cty TNHHMTV DWH Khang Viet 

Chu y: Theo Bronstet: A x i t la nhihig chat cd kha nang cho proton; baza Ik 
nhfing chat cd kha nang nhan proton. Chat ludng tinh la cac chat vita cd tinh 
axit, vira cd tinh baza. 

5 Theo dinh nghTa axit - baza ciia Bronstet, ch^t nao sau day khdng phai la chat 

ludngtinh? '•..•^^'i-fe'^ , ^ r- 'W'v'' ' '" 
A . (NH4)2C03 B. Amino axit C. A l ' ' D . NaHC03 

Huong dan giai 
Theo Bronstet, chat ludng tinh la chat vtfa cd kha nang cho proton ( H * ) , vira 

cd kha nang nhan proton (H"^) , do la cac cha't nhu: 

N H ; + H C 0 3 < ^ " ^ ( N H 4 ) ^ C 0 3 " " ^ > N H 3 + C O ^ " 

- H + + H 3 N - R - C O O H < - i ^ ^ H 2 N - R - C O O H > H 2 N - R - C O O ~ 

, . . „ , . , . : ; i v . ' A m i n o a x i t 

H2O + CO2 + Na^< ^"^ NaHC03 """" >Na^ + CO^" 

Dap an dung la C . 

Chii y: Nhdm ( A l ) tuy vira tac dung vdi dung djch axit manh, vira tac dung 
vdi dung dich kiem manh, nhung khdng phai la chat ludng tinh vi khdng cd kha 
nang cho proton (H*) . 

7. Cho cac chat: A l , AI2O3, Al2(S04)3, Zn(0H)2, NaHS, K2SO3, (NH4)2C03. Sd chat 
d^u phan ling duoc vdi dung dich HCl , dung dich NaOH la 
A. 5. B. 6. C. 4. D. 7. 

Huong dan giai 
Cac chat vira tac dung vdi dung dich HC! vira tac dung vdi dung dich NaOH, A l , 
AI2O3, Zn(OH)2, NaHS, (NH4)2C03 (5 cha't). Dap an diing la A . 

8. Day gdm cac chat vira tan trong dung dich H Q , vira tan trong »liing dich NaOH la 

A . N a H C 0 3 , Z n O , M g ( O H ) 2 B. M g ( O H ) 2 , A l ^ O j , Ca(HC03)2 

C. NaHC03, C a ( H C 0 3 ) 2 , AI2O3 D . N a H C O j , MgO, Ca(HC03)2 

Huong dan giai 
Cac cha't dd la: Al ,1 :''<!/,// iv-

NaHC03 + H C l - > N a C l + C 0 2 + H 2 0 : « ^ 

NaHC03 + N a 0 H - > N a 2 C 0 3 + H2O 

Ca(HC03)2 + 2 H C l ^ C a C l 2 + 2CO2 + 2H2O 

C a ( H C 0 3 ) + 2NaOH ->CaC03 + N a j C O j + 2H2O -

A I 2 O , + 6HC1 2 AICI3 + 3H2O 
r -, S,0«^ 

AI2O3 + 2NaOH + 3H2O 2Na A l ( O H ) Dap an dung la C . 
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D a n g 1 0 : B a i tsLp ve m u d i n h o m , m u d i k e m p h a n umg vdi d u n g d i c h k i ^ m 
N a O H , K O H 
Kien thicc can nam vitng: ' .rvcri chi f * 
Phucfn^ tntih phdnihig: " y i - i - i ' f f w M H c r . n v , v d • i J I ; . 'MH 

AlClj +3NaOH > AI(OH), + 3NaCl .. !* ' . ^ f 

AI(OHy, + NaOH > NaAIO. +2H2O 

• ZnSO^ + 2K0H > Zn(0H)2i + K2SO4 ^'ul ^'iU.u:>'X'^ <>:'>,ff 

ZnjOHh + 2K0H > K^ZniOHk] '''^^''"i " ' ^ 

1. Nho tir tir cho den du dung dich NaOH vao dung djch A I C I 3 . Hien tircmg xay ra la 
A. C O k6't tua keo trSng va c6 khi bay I6n. - H H, H 
B. C O k6't tiia keo trSng, sau do ket tiia tan. 
C. kh6ng C O ket tua, c6 khi bay len. 
D. chi C O kd't tiia keo trSng. 

Huong dan gidi 

^i PTPlTxayra: 3 N a O H + A I C I 3 > A K O H ) , ! + 3 N a C l ftdi^! : t , « 0 

v.n.., ; . ,v -o , i^ . ket tiia keo trdng 
A1(0H ) 3 +NaOH,d„) > Na[Al(OH)4] 

'̂ '̂•'̂  ' t a n 
Vay, hien tuong xay ra la c6 kd't tiia keo trSng, sau do ket tiia tan. 

D a p a n d u n g l a B. 
2. Tr6n dung djch chiJa a mol A I C I 3 v6i dung dich chura b mol NaOH. Di thu duoc 
. ket tiia thi cin c6 ti 16 
• • A . a : b < l : 4 . B . a : b = l : 5 . C . a : b = l : 4 . D . a : b > l : 4 . 

Hudngddngidi 
Phuomg trinh phan ling: ODHisi^ A 

A I C I 3 + 3 N a O H > Al(OH)3 + SNaQ . 3 

A1(0H)3 +NaOH > NaAlO, + 2H3O 

A I C I 3 + 4 N a O H > NaAlO, + 3 N a C l + 2H2O 

a (mol) b(mol) O c H < 
thu duoc ket tua (A1(0H ) 3 ) thi a : b > 1 : 4 D a p a n d u n g l a D . 

3 . Cho 200 ml dung djch A I C I 3 1,5M tac dung vdi V lit dung djch NaOH 0,5M, 
luong ket tiia thu duoc la 15,6 gam. Gia tn Ion nhSft ciia V la 
A. 2. , B.2.4. C. 1,2. D. 1,8. 

Hu&ng ddn gidi 

Theobaira: n^iQ^ =0,2.1,5 = 0,3(mol); n y ^ i ( O H ) 3 - ~ ~ = 0,2(mol); 
78 

n N a O H - 0 . 5 - V ( m o l ) 
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Tit 0,3 mol A I C I 3 C O th^ thu duoc t6'i da 0,3 mol Al(OH)3. Theo bai ra chi thu 
duoc 0,2 mol AKOH),, do do c6 2 kha nang xay ra: 
- Luong NaOH vufa dii de' tao ra 0,2 mol Al(OH)3. 
- Luong NaOH thiifa de' tao ra 0,3 mol Al(OH)3, sau d o boa tan bot luong 
Al(OH)3 d^ con lai 0,2 mol Al(OH)3. 
Ta tha'y, truomg hop thii hai, cAn luong NaOH Idn nha't (V c6 gia tri max). Do do 

cacPTPlT: A I Q , + 3NaOH > A l ( O H ) 3 i + 3NaCl 
0,3 0,9 0,3 (mol) ' 

Al(OH)3 + NaOH > Na[Al(OH)4] p j 

(0,3-0,2) 0,1 (mol) ^ ' 

=> I n N a O H = 0,9 + 0,1 = 1,0 (mol) ^ V = ^ = 2 (lit). D a p a n d u n g l a A. 

4. Cho V lit dung djch NaOH 2M vao dung djch chura 0,1 mol Al2(S04)3 va 0,1 mol 
H2SO4 de'n khi phan utig hoan toan, thu duoc 7,8 gam ket tiia. Gia trj 16n nha't 
ciia V d^ thu duoc luong ket tiia tren la , s<, y 
A. 0,05 B.0,45 C.0,25 D. 0,035 ^ . 

Hu&ng dan gidi 

2 N a O H + H2SO4 > Na2S04 + HjO <̂ '* 

0,2 mol < 0,1 mol 

6 NaOH + AI2 ( 8 0 4 ) 3 > 2A1 (0H )3 i + 3Na2S04 

0,6mol < 0,1 mol > 0,2 mol ^ 

V i n^i (OH)3 (ihu d««) = 7,8/ 78 = 0,1 mol , " "|' 

Do do, phai c6 PTPir xay ra: ' 

A l ( O H ) 3 + NaOH > NaA102 + 2H2O (, 

(0,2 - 0,1 )mol > 0,1 mol I^ + .C")Hn,S 

vay tong luong NaOH la: X"NaOH = 0>2 + 0,6 + 0,1 = 0,9 (mol) 
=> V = 0,9/2 =0,451it A,'i\Ow^\,A D a p a n d i i n g l a B. 

Chu v.- Neu dua vao luong A1(0H)3 tao ra de' tinh luong NaOH thi ta se tinh 
duoc luong NaOH nho nha't (khi do khdng xay ra phuong trinh phan umg thu" ba 
va luong Al2(S04)3 con du). 

5. Cho 150 ml dung djch KOH 1,2M tac dung vdi 100 ml dung djch Aia3 n6ng d6 
X mol/1, thu duoc dung djch Y va 4,68 gam ket tiia. Loai bo ket tiia, them tie'p 
175 ml dung dich KOH 1,2M vao Y, thu duoc 2,34 gam ket tiia. Gia trj ciia x la 

A. 0,9 B.0,8 C. 1,0 D. 1,2 

Hu&ng dan gidi 

Theo bai ra: n A i c i 3 = 0 , 1 . X (mol) ' 
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-Ldn 1 c6: I I K O H =0,18mol, n^,(o„)^ = 4,68/78 = 0,06mol 

- LSn 2 c6: n^oH =0,21mol;n^l^Qj^)^ =0,03rnol 

Ta tha'y Idn 2 s6' mol KOH da dung 1dm hon Ian 1, nhung thu dirge k€t tua ft hon 
^ Co phan ihig hoa tan ket tua. , r ^'^'•f^>:f^ '^•' i '^ ' " - ^ ' ' 

A1CK+3KOH )-Al(OH), i + 3KC1' 

0,09 <-0,27 < (0,06 + 0,03) 

A I C I 3 + 4KOH — - > K A l ( O H ) ^ + 3KC1 

0,03 <- (0,18 + 0,21-0,27) -

nAici3 =0,09 + 0,03 = 0,12 =^ 0,1.x =0,12 =^ x = 1,2. Dap an dung la D. 

6. Hoa tan het m gam ZnS04 vao nudre dirge dung djch X. Cho 110 ml dung dich 
KOH 2M vao X, thu dirge a gam ket tua. Mat khac, nd'u cho 140 ml dung djch 
KOH 2M vao X thi eung thu dugc a gam ket tua. Gia trj ciia m la 
A. 20,125. B. 12,375. C. 22,540. D. 17,710. A 

't'̂ *" Hu&ng dan gidi 
Theo bai ra: n K O H ( n o ) = 0,11 . 2 = 0,22 (mol). f U ju i i s . 

nKOH(i40) =0 ,14 .2 = 0,28(mol). 

.k 

Khi cho 110 ml dung djch KOH vao X thi KOH thieu: 

ZnS04 + 2 K O H > Zn(OH).i + K2SO4 

0,22 > 0,11 (mol) 
Suy ra: a = 0,11. 99 = 10,89 (gam) * 
Khi cho 140 ml dung dich KOH vao X thi ZnS04 het, KOH du da hoa tan m6t 
phdnZn(OH)2: ,KHAti/i ^-•'•'•~''n<^iHw • i trtOjfA 

ZnS04 + 2KOH > Zn(OH): | + K,S04 kirw;) , ' 
X 2x X 

,18 Zn(OH)2 + 2KOH — ^ K2[Zn(OH)4] ; j ^ V ^ 

. (.Inu .:tK •^.•^Mi i.y.. /.iiK^r}**?!! • jniJ •.n.i jst o.jir ,_i:rl>..;' 

•2x + 2y = 0,28 fx =0,125 

[99.(x - y) = 10,89 ^ [y = 0,015 

J , Vay mz„so4 = 161. x = 161. 0,125 = 20,125 (gam). Dap an dung la A. 

7. Hoa tan hoan toan m gam ZnS04 vao nude dugc dung dich X. Neu cho 110 ml dung 
djch KOH 2M vao X thi thu dugc 3a gam ket tiia. Mat khac, ne'u cho 140 ml dung 
djch KOH 2M vao X thi thu dugc 2a gam ket tiia. Gia trj ciia m la 
A. 16,10 B. 32,20 C. 17,71 D. 24,15 

Ta cd: 

Hu&ng ddn gidi 
Theo bai ra: n -̂Qĵ )̂ = 0,22 mol; nj.Qf̂ (2) =0,28 mol 

Ggi X la s6' mol ZnS04 ban dSu. 
*Tru&nghffpl: x<0,22/2 =0,1 l(mol) 

Tire la lugng ZnS04 phan ihig het vox 0,22 mol KOH. 

YT?\S: ZnS04 + 2 K O H >Zn(0H)2 + K2SO4 

X -> 2x -> X 

Zn (OH)^ + 2KOH > K2 [Zn (OH)^" 

( 0 , l l - x ) < - ( 0 , 2 2 - 2 x ) 

Zn(OH)2 + 2 K 0 H >K2rZn (OH)^ ' 

(0 ,14 -x )<- (0 ,28-2x) 

x - ( 0 , l l - x ) _ 3 . 
Tacd: 

x - ( 0 , 1 4 - x ) 2. :x/ . .fix;!.. 

^ 2 x - 0 ^ ^3 ^4^_Q 22=6x-0,42 ::o 2x = 0,2 => x = 0,1 (thoaman di^u kien). 
2x-0,14 2 

' -* Dap an dung la A. Vay m = 161.x = 161.0,1 = 16,10 (gam). ' t""^' - - - v ' 

*Tru&nghgp2:x>0,\l 
Tvic la lugng ZnS04 phan ihig chua he't vdi 0,22 mol KOH. 

PTPIT: ZnS04+2KOH >Zn(OH)2 + K2SO4 "''^"^^ 

0,22 ^ 0,11 

Ta cd: 

ZnS04 + 2 K O H ).Zn(0H)2 + K2SO4 

X ^ 2x - > X * 

Zn(0H)2 + 2K0H > K 2 [ Z n ( O H ) / 

(0 ,14 -x )<- (0 ,28 -2x) 

0,11 3 
^ _ ( 0 , 1 4 - x ) 2 ,,.:ua:g:ia-':;y: 

Q'̂ ^ = 0,22 = 6x-0 ,42 =>6x = 0,64=>x = ^ < 0 , l l 
2x-0,14 2 

=> Loai trucmg hgp nay. 
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Dang 11 : Bai t$p ve phan umg trao ddi ion trong dung dich 

Kien thAc can nam v&ng: 
- Phan ifng xdy ra trong dung dich cac chat dien li Id phan ling giita cac ion. 
- Phan vtng trao ddi ion trong dung dich cac chat dien li chi xdy ra khi cac 

ion kit hap dugtc voi nhau tao thdnh it nhd't mot trong cac chd't sau: 
-Chat kit tua. • , • ^ . /V* 

- Chat dien liyi'u. , { » , «• { I O M . N * < ' { '• '• (̂ OKoS"- :\l<fji«t 
-Chatkhi. ; ; . ^, 

1. Day g6m cac ion c6 ihi cilng tdn tai trong mdt dung djch 1^ 
A. N H / , N O 3 , H C O j , O H . B. K", S O 4 - , OH". 
C. Na^ N H / , H ^ C O 3 - . D. Ca-\^ N O 3 , C I . 

Hu&ng ddn gidi 
Cac ion trong dung dich chat dien l i c6 th^ phan ling vdi nhau theo chi^u lam 

giam s6' ion, cu th^ la tao ra chat kh6ng tan, chat di6n l i y6'u va cha't khi thoat ra. 
Xetcac phuongan: 

A. loai, v i : ' f ' 

H C O 3 - + O H " > C O 3 - - + H , 0 t^Q ' • '''' -: 

...A . N H / . - O H - ^ N H 3 - f H , 0 . i . o . ^ i . . . Ml ^.v^fW 

B. loai, v i : + OH" > H , 0 ' ^ 

C. loai, v i : 2H" + CO3- > CO^t + H.O 

D. Dung, V I gom cac ion khong phan umg duoc vori nhau. Dap an dung la D. 

2. Ion C03' ' phan ling duoc v6i tat ca cac ion trong day v i ' . l , ' , 

, A. Na^ K% SO4--, B a ^ B. Ca'MVlg-*, HSO4-, H ^ 

c . H ^ H S O 4 , c a - ^ NH^\. Ba-^ ca-^ K ^ H ^ 

Hu&ng ddn gidi 
Cac ion phan ling duoc v6i ion CO3"" khi : 

+ Tao ra chat khong tan (muoi cacbonat khong tan) 

+ Tao ra chat khi (khi CO,) ^ 

Day cac ion do la: ' f 

Ca-^ + COj^- > CaCOj i 

Mg-^ + COj-- > MgCOj i 

2HS04~ + CO3-" > CO, t + H , 0 + 2SO4--

2H* + CO3-- > CO, t + H , 0 

' i'X^;^; Dap an dung la B 
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3 C6 4 dung dich trong su6't, m6i dung djch chi chiia m6t cation va ni6t loai anion. 

Cac loai ion trong ca 4 dung djch g6m: Ba-% Mg-\^ SO4'-, CI", COj'", 

J 4 O 3 ' . D6 la 4 dung dich gi? v / < 

A. BaCl,, MgS04, Na,C03, Pb(N03), B. BaCOa, MgS04, NaQ , PbCNOj), 

C. BaCl,, PbS04, MgQ,, Na,C03 D. MgCNOj),, BaQj , Na^CO,, PbS04 
Hu&ng ddn gidi 

M6i dung djch phai chiia 2 ion kh6ng tac dung vdi nhau. Do vay cdc dung djch 

d6 la: Pb (N03 ) 2 ; BaClj ; MgS04; Na jCOj - ^ O ; H + ' ' 

" ' - > Dap an dung la A. 

CM v: Pb^^ +SO^" /2Cr/CO^~ PbS04 i/PbClj i /PbCOj i 

Mg^+ + C0|" - ^ M g C O j i 

Ba^^ + SO^- ICQ]' ^ BaS04 4 /BaCOj i ' 

4. Day g6m cac ion (khdng k^ dd'n su phan l i cua nude) ciing t6n tai trong m6t dung 

djch la: 

A. Ag* . Na^, NO3, or B. Mg^^, SO^", PO^" J 

C. H ^ , Fe^" ,̂ NO ; , S O ^ - D . A 1 ^ * , N H ^ , B r " , O H " . 0,1 

Hu&ng ddn gidi 
Ckc ion cung t6n tai duoc vdri nhau khi kh6ng tuong tac vdri nhau (kh6ng xay ra 

jrfian umg trao d6i hoSc phan umg oxi hoa - khijf). 
+ Ag^ + c r ^ Agcii « 

+ 3Mg2+ + 2P03- -> Mg3 (P04 )2 4 , hf, . 

+ Al^+ + 3 0 H - ^ A l ( O H ) , i 

+ N H 4 * + O H " - ^ N H j + H j O 
D 

=> Cdc ion Cling t6n tai trong m6t dung djch: H * , Fe^" ,̂ NO^, SO4" 

Dap an dung la C. 

CM v: N€u c a c ion H+, Fe^*, N O 3 , 8 0 4 ' thl kh6ng cung ton tai dugrc vi xay 

ra phan umg: 

3Fe^+ + 4 H ^ + N O ; -)• 3Fe^* + NO + 2H2O 

S. Day g6m cac ion ciing t6n tai trong m6t dung djch \k 

A. Al^+, PO^-, c r , Ba^^ B. Ca^^. C F , Na+. CO^" 

C. K ^ B a 2 ^ 0 H - , C ^ D. N a ^ K ^ O H - , H C O J 
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Huong dan gidi 
Xac cac phiromg an: 51 , H ; , ^ ; .,f ; 

A. Loai, vi: Al^^ + PO^" > AIPO4 i ,„ , • i v i l (>Q . \XA' 

Ba^^ + PO^ >Ba3(P04), i ' * --'4^^'.'"'̂ -^i -

B. Loai.vl: Ca^*+CO^~ >CaC03>l̂  . 

C. Cac ion cung ton tai dirge. S taiii;; ' 

D. Loai,vi: 0H"+HC03 >C0^- + H20 ''^ ' Dap an diing la C. 

6. Cap dung djch khi cho vao nhau khong c6 k6't tua tach ra la 
A. NaAlO, va AlQj s B. PbCNOj), va H.S ,, j^^ .̂.. 
C. Ca(OH)2 va NaHCOj ' ' D. CaS04 va MgCl,. * 

Hu&ngddngidi 

Cac PTPir xay ra: 
, , ,̂  3NaA102 + AICI3 + 6H,0 4Al(OH )3 i + 3NaCl 

• ' PbCNOj), + HoS -^PbSi + 2HNO3. „. , 
Ca(OH)2 + NaHCOj -> CaC03 + NaOH + H2O 
CaS04 + Mga2 ^ Khong xay ra. ' Dap an diing la D. 

7. Cho tiifng cap dung dich sau phan ung: 'liS. ^ ^KM: ^ , n J 
(a) Mg(HC03)2 + Na3P04; (b) Ca3(P04)2 + H2SO4 dac; 
(c) NH4NO3 + KOH; (d) Fe(N03)2 + AgN03 
Cac phan ting trao d6i xay ra la 
A. a, b. B. a, b, c C. a, b, c, d D. b, c. 

Huong dan gidi 
Di6u kien de' xay ra phan utig trao d6i ion trong dung djch chat didn li khi san 
ph£m la: , ,, ^„ ^ 

- Chat ket tua 
-Chatkhi ••iMI4..-'^^^''''-' 
-Cha'tdienli ye'u. 

Phan ung trao d6i ludn kh6ng phai la phan ling oxi hoa - khif 

PTPU: (a) 3Mg(HC03)2+2Na3P04^Mg3(P04)2 4+6NaHC03 

(b) Ca3(P04)2+3H2S04(d) ^ 3 C a S 0 4 i + 2H3P04 

(c) NH4N03 + K O H ^ N H 3 t + KN03+H20 

Con (d) la phaniJng oxi hoa - khijr: 
Fe(N03 )2 + AgNOj-> Fe(N03 )3 + Ag 

=> kh6ng phai la phan vcng trao d6i 
=> Cac phan iJng trao d6i Ik a, b, c. 

Dap an dung la B. 
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g. Viet 6 PTHH C O so do: BaCl, (dung dich) + ... . NaCl + .. .. 
Huong ddn gidi 

BaCl, + Na2S04-> 2NaCl + BaS04î ,̂ ^^^y, 

. BaClj + Na.SOj ^ 2NaCl + BaS03i i ' , 

BaCl2 + Na2C03 ^ 2NaCl + B a C 0 3 | ^«,'| y( , / • t 

BaCU + Na.SiOj -> 2NaCl + BaSiOji ^ ^^^^ 

BaCU + Na.Cr04 ^ 2Naa + BaCr04i 

3BaCl2 + 2Na3P04 -> 6NaCl + Ba3(P04)2 i 
9. Viet cac PTHH xay ra giOa 2 dung dich chat dien li tao ra san p h ^ g6m mdt ket 

tiia, m6t chat khi va m6t chat didn li y6'u? , 4. ~ , M * < 
,,: , Huong ddn gidi M ; 

Cac PTHH: 

(NH4)2S04(dung djch) + Ba(OH)2(dung dich) ̂  B a S 0 4 i + 2NH31 + 2H2O 

Ba(HC03)2(dung dich) + H2S04(dung d i c h ) ^ BaS04i + 2C02t + 2H2O 
10. Viet cac phuong tnnh phan ling va ion riit gon ciia cac phan dug (nd'u c6) xay ra 

trong dung dich giOa cac cap chat sau: 
a) Fe2(S04)3 + NaOH d) MgCU + KNO3 ^ ,̂ ̂  , ^,, ; 
b) NH4a + AgN03 e)FeS,,, + HCl ^ '̂J'̂ ' ^ 
c) NaF + H a g)HC10 + K 0 H .nnA^, 

Hu&ng ddn giai 

Phuong tfinh phan tu va ion rut gon: ,, , , rf,,, u ^ j f ^ , , , 

a) Fe2(804)3 + 6NaOH > 2Fe(OH)3 i + 3Na2S04 ^ y^ 

Fe^^ + 30H- — ^ Fe (OH ) 3 ; *^^y ^ ::|o'3 

b) NH4CI + AgNOj — > AgCl i + NH4NO3 

Cr + Ag+ > A g C l i -^^Nv, , j H C -f 

c) NaF + HCl > HF + NaCl 

F" + H"" > HF (axitye'u) ^ ^ \, „̂ ";cr 

d) Khdngxayra. ,̂ , ̂  

«) FeS + 2HC1 > FeClj + H2ST , ^ 

FeS + 2H^ > Fe^^ + H j S t " 

8) HCIO + KOH > KCIO + H2O ^ ' 

HCIO + OH" > CIO +H2O ^,u, \ 
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11. U(y thi du v& vifi't cac phuong trinh hoa hoc dudi dang phan tu va ion riit gon 
cho cac phan iJng sau: 
a) Tao thanh chat k6't tiia. b) Tao thanh chat difin l i y6'u. 
c) Tao thanh cha[t khi. ^ ' ' ; : , 

Hu&ngddngidi 
a) Tao thanh cha't ke't tua: ' ' 

F e C I j + 2NaOH > Fe(OH)2 + 2NaCl ' 

Fe^* + 2 0 H " > F e ( O H ) , i 

b) Tao thanh chat difen l i y6'u: • 

J CHaCOONa + HCl > CH3COOH + NaCl . . , , 

CHjCOO" + H+ — C H 3 C O O H ^ . ' f 
c) Tao th^nh chat khi: > . 

N H J C O J + 2HNO3 > CO2 t + H2O + 2NaN03 ' ' 

CO|- + 2H+ > C 0 2 t + H 2 O . 

12. Vid't cac phuong trinh phan tijr va ion riit gon ctia cac phan ling (nd'u c6) xay ra 
trong dung dich giOa cac cap cha't sau: 
a) NajCOj + CaCNOj), b) FeS04 + NaOH (loang) 
c) NaHCOj + HCl d) NaHCOj + NaOH 
e) K2CO3 + NaQ g) PKOH), (r) + HNO3 
h) Pb(OH), (r) + NaOH i) CUSO4 + Na.S 

Hu&ng ddn gidi 
Phuong trinh phan i\x va ion nit gon: 

a) NajCOj + Ca(N03)2 )- CaC03 4- + 2NaN03 ^ ^ 

CO|- + Ca^+ > CaC03>l' 

b) FeS04 + 2NaOH > Fe(OH)2 i + Na2S04 1 

Fe+2 + 2 0 H - > F e ( 0 H ) 2 i 

c) NaHC03 + HCl > NaCl + CO2 t + H2O 

HCO3 + H^ > CO2 T + H2O 

d) NaHCOj + NaOH > NajCOj + HjO 

HCO3 + OH" > CO^- + H2O 

e) Kh6ng xay ra. 

g) Pb(OH)2 + 2HNO3 > Pb(N03)2 + 2H2O 

Pb(OH)2 + 2H+ > Pb^* + 2H2O 
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j^) Pb(OH)2 + 2NaOH > Na2Pb02 + 2H2O 

Pb(OH)2 + 2 0 H ~ > PbO^- + 2H2O 

J) CUSO4 + Na2S > CuS i + Na2S04 

Cu^+ + > CuSi 
13. KSt tiia CdS duoc tao thanh trong dung dich bang cap chat nao dudi day? 

A. CdCl, + NaOH ' ' ' ' ' V ' B . CdCNO^), + H^S j ; . 
C. CdCNO,), + HCl D. CdCU + Na2S04 ^ 5 , • 

Huong ddn gidi 

PTHH: Cd(N03)2 + H2S > CdSi + 2HNO3 , , , . , ^ ^ ^ , 3 , 

Cd^^ + H2S > CdS i + 2H+ Dap an dung la B. 

14. Vi6't phuong trinh hoa hoc (dudi dang phan tir va ion riit gon) ciia phan ting trao 
ddi ion trong dung djch tao thanh timg ke't tiia sau: Cr(OH)3; Al(OH)3; Ni(OH)2. 

Hu&ng ddn gidi 

*Cr(OH)3: Cr''^ + 30H~ > Cr(OH)3 ^ ' 

Cr(N03)3 + 3 K O H > Cr(OH)3 4 + 3KNO3 ^ 

*Al(OH)3: Al-^+ + 30H" > A1(0H)3 i 

A1(N03) + 3 K O H > Al(OH) i + 3KNO3 

*Ni(OH)2: Ni^+ + 2 0 H " > N i ( O H ) 2 i 

NiCl2 + 2NaOH > Ni(OH) i + 2NaCl 

Dang 12: Bai tap ve phuong trinh ion rut gon 
Kien thicc can nam vOng: ' '' ' i q ^:>ti lb'/: 
Cac buac viet phuang trinh ion rut gon: •(•)(;..* 
- Buac 1: Viet phuong trinh phan iCng md cac chat tham gia vd sdn phdm dudi 
dang phan t^(nhacdn hang phan I'fng). 
- Buac 2: Cac chat dien li manh duac viet duai dang ion; cac cfui't khong tan, khi 
dien li yeu duac viet dual dang phan ti( =>phuang trinh ion day du. 
zBuac 3: Luac ho cac ion gidng nhau dhai ve => phuang trinh ion rut gon. 

!• Phuong trinh ion nit gon ciia phan ling trao d6i ion cho biet 
A. chi^u ciia phan ling xay ra. B. s6' luong cac ion trong dung djch. 
C. ban chat ciia phan dug. D. cac ion gi6'ng nhau. 

Hu&ng ddn gidi 
Phuong trinh ion riit gon ciia phan ling cho biet ban cha't ciia phan iJng trong dung 
dich ciic chat dien l i . Dap an dung la C 
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2. Phuang trinh ion riit gon: H"̂  + OH -> HjO la ban chat ciia phan ling 

A. 2HC1 + Cu(OH), > CuClj + H2O 

B. H2SO4 + BaCOH), > BaS04 + IHjO 
C. HF + NaOH > NaF + HjO 

D. 2HNO3 + Ba(OH)2 > BaCNOj), + 2H2O * 
Hu&ng dan gidi -» " i 

Xet cac phiromg an: . -^.tH: '* ; h : } . ( " 1 ' 

A. loai, VI CO phuong trinh ion riit gon: " * 1 . ' i f , } 

^ * ' H" + Cu(OH)2 >Cu^^ + H20 
B. loai, VI c6 phuomg trinh ion rut gon: ' < 

M 2W + SO4-" + Ba-" + 20H" > BaSO^ i + 2H2O 
C. loai, VI CO phuong trinh ion rut gon: > i i\

, . HF + OR- > . F + H20 '> 
(HF la axit yfe'u) 

DDung: 2H" + 20H- > 2H2O Dap an dung la D. 

3. Phuong trinh hoa hoc c6 phuong trinh ion rut gon: 

Ba'" + SO% > BaS04,la 

A. Ba(OH)2 + H2SO4 > BaS04 + 2H2O 

B. Ba(CH3COO)2 + H2SO4 > B&SO^ + 2CH3COOH 

C. BaClj + Na2S04 > BaS04 + 2Naa ' 

D. Ba(0H)2 + MgS04 > BaS04 + MgCOH), 
Hu&ng dan gidi ' 

Xet cac phucfng an : 
A. loai, VI CO phuong trinh ion rut gon: ; . 

Ba^" + 20H- + 2H^ + 504-" > BaSO 4 i + 2H2O ' fMi 

B. loai, VI c6 phuong trinh ion rut gon: ' ' 

I Ba^" + 2CH3COO" + 2H" + SO4-- > BaS04 i + 2CH3COOH. 

C. Dung: ' ^ ^ Ba'" + SO4- > BaS04j, 
D. loai, VI CO phuang trinh ion rut gon: 

Ba^" + 20H- + Mg'* + SO4-- > BaS04 4 , + Mg(OH)2 i 
^ Dap ^n dung la C. 

4. Cho cac phan ung sau: 

(a) FeS + 2HC1 ^ FeCl2 + HjS 

(b) NajS + 2HC1 -> 2NaCl + HjS 
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(c) 2AICI3 + 3Na2S + 6H2O 2Al ( 0 H ) 3 + 3H2S + 6NaCl 

(d) K H S 0 4 + K H S - > K 2 S 0 4 + H 2 S , j ; H 

(e) BaS + H2SO4 -> BaS04 + H2S 

S6' phan iJng c6 phuang trinh ion nit gon + 2H"^ -> H2S la 

A. 3. B. 2. C . 1. D.4. 
Huong ddn gidi ' 

PT ion rut gon ciia cac phan umg: ' ' ' -

FeS + 2 H + ^ F e ^ + + H 2 S ^ ' iS '̂ - ; t ' " i t 

s2- + 2H+->H2S , , _ ^ ^ , _ 

2Al^++3S2 -+6H20-^2Al(OH)3+3H2S ' " 

Ba^^ + + 2H++ S O ^ ' ^ BaS04 + H2S 

=> Co 1 phan utig c6 phuang trinh ion nit gon la: + 2H"^ -> HjS 

Dap an dung la C. 

Dang 13: Bai tap sur dung ptiuong trinh ion rut gon d^ gial 
Kien thitc can nam vitng: 
- Hdn hap nhieii axit, hazatdc dung vai nhau, phdi sir dung phuang trinh ion riit 

gon W + OH > H2O de'gidi. ^ ''''''' 
- Dm vao pH cua dung dich sau phan i(ng H* hay OH' phdn vtng hit. 

1. Tr6n 100 ml dung dich c6 pH = 1 g6m HCl va HNO3 vdi 100 ml dung djch 
NaOH ndng d6 a (mol/1) thu dugc 200 ml dung dich c6 pH = 12. Gia tri ciia a la 
(biet trong moi dung djch [ H l . [ O H l = 10"'') ^ " ' ' ' 
A. 0,15. B. 0,30. C. 0,03. D. 0,12. 

Hudng ddn gidi 

p H = l r> [H*] = 0,1 (M) ^ n„+ =0,1.0,1 =0.01 (mol) 

pH = 12 ^ im = 10-'- => [ O H l = 10-' = 0,01 (M) 

=> noH-(du) = 0,2. 0,01 = 0,002 (mol) 

- (ban dSu) = 0 , 1 . a mol) 

H* + OH" > H2O r 

BandSu: 0,01 0,1.a (mol) w 
Phan ling: 0,01 0,01 (mol) 
Conlai: 0 0,l .a-0,01 (mol) 
(dung djch sau phan ling c6 m6i trucmg ki6m => OH" du, H* phan ung hd't) 

Taco: 0, l .a-0,01 =0,002 => a =0,12 Dap an diing la D. 
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2. The ti'ch dung djch HNO3 0,3M vira du d^ trung hoa 100 ml dung djch chiia h6n 
hop NaOH 0,1M va BaCOH), 0,1M 1& 
A. 100 ml. B. 150 ml. C. 200 ml. D. 250 ml. 

Hu&ngddngidi ' ' 
. HN̂ OH =0,1.0,1 =0,01 (mol) 

n 3 , o „ „ = 0,1.0,1 =0,01 (mol) 

PTdienli:NaOH >Na*+ OH" . , .^,v. ' , . ,H 

0,01 0,01(mol) :5, j ^ . - , , x'l 

BaCOH), > Ba-" + 20H" ' f f c ;^:;::( 

O'Ol 0,02 (mol) . ^ .^ ,^^ , . v , • 

=> V n _ =0,01 +0,02 = 0,03 (mol) 

Goi V la th^ tich dung djch HNO3 cin dung => nHNo 3 = 0,3V (mol) 

HNO3 > + NO3 
0,3V 0,3V(mol) : n r < q f 6 : j < . 

Phiromg trinh phan ling trung hoa: + OH" ^ HjO v^; ^J' 
: : ^n„" = noH" 0,3. V = 0,03 => V = 0,1 (lit) => V = 100 (ml) 
' Dap an diing la A. 
3. Dung djch X c6 pH = 1 chiia HCl 0,02M va H2SO4. Dung djch Y c6 pH = 13 

chiia KOH 0,025 M va Ba(OH)2. Cho V li't dung djch Y vao 0,100 lit dung djch 
X thu duoc dung djch c6 pH = 12 va m gam ke't tua. Gia trj cua V va m la: 
A. 0,122 va 1,006 B. 0,14 va 0,932 
C. 0,122 va 0,932 D. 0,110 va 0,874 

Huong ddn gidi 
*Trong0,l lit dung djch X: 

pH = l=>rH^l = 10"'M = 0 , lM=>n + =0,1.0,1 = 0,01mol , C f , O . A 
_ J H 

HHC, =0,1.0,02 = 0,002mol =>nH2so4 = " ' " ^ ~ ^ ' ^ ^ =0,004(mol) = n 2-

* Trong V lit dung djch Y: ' 

pH = 1 3 ^ p O H = 14-13 = l ^ r O H " ] = 10- 'M = 0,IM " 

^ n ^ ^ _ = 0 , l . V ( m o l ) 

n^oH =0,025.V(mol) 

0,1V-0,025V 0,075V ^ „ . _ ^ - , . 
^ n B a ( O H ) 2 = Z = —T— = 0,0375V(mol) = n^2+ ' 

* Dung djch thu duoc: 
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pH = 12 > 7 => m6i trucmg kiem => OH dir 

PTHH: H^ + OH" > H2O 

Ban ddu: 0,01 0,1V (mol) ' " ^ ^ •' 
Phan umg: 0,01 -» 0,01 (mol) ' 
Con: 0 (0,1V - 0,01) . " i t ^ . *, '^"^ ^"*^^'^5:* 

=>0,1V-0,01=0,01(V + 0,1) =>0,1V-0,01 = 0,01V + 0,001 

=> 0,09V = 0,011 =>V = 0,122 (/') . 

• FTHH: Ba^- + SO^ > BaSO^ ^ '"^-^^^^ 

Ban d^u: 0,0046 ' ' 0,004 
Phan urng: 0,004 <- 0,04 0,004 (mol) " 

m = 0,004.233 = 0,932(g) ; ; <"( , Dap an dung la C. 

4. Iron V, lit dung djch h6n hop axit manh c6 pH = 5 v6i V^ lit dung djch h6n hop 
bazo manh c6 pH = 9 thu duoc (V|+ V,) lit dung djch c6 pH = 6. Ti s6' V, / V, la 
A . V , / V , = 9 / 1 1 . B . V , / V . =11/9. 
C . V , / V 3 = 5/9. / - • D.VJW, = 9/5. ,.^^^^^^y^^^^,,,. 

' Hu&ng ddn gidi 
Theo bai ra ta c6: •••13 A R «'{ A riojb g n u b m\

pH = 5 ^ [ H 1 = lO- ' (M) ^ n„ + ,b„„3„)= 10"'. V, (mol) *̂ 

p}i = 9=> [HI = lO-'(M) ^ [0H-] = 10-' (M) 

= > HoH ~ (ban d^u) = 10"' .V, (mol) 

pH = 6 => [HI = 10"* (M) < lO-'(M) ) ' 

=> moi truomg axit =>H* du (OH" phan umg he't). •. H O H ^ 

nH + , d « , = 10-^(V ,+V3)(mol) ^S^-tfi^- ,tHOi.M '^i 

Phuomg trinh ion rut gon: H^ + OH" ^H^O 

Banddu: 10"'. V, 10"'. V, ! ( t ] i i i > 

Phan ling: 10"'. V, 10"'. V, (tinh theo OH") . 
Sau phan ling: 1 0 - ' ( V , - V 3 ) 0 

Theobaira: 10" ' . (V,- V,) = 10"* .(V, + V,) " ' ' 

=> lOV, - lOV, = V | + V , 9V| = I I V , V,: V 2 = 11:9. 
Dap an dung la B. 

5. Co V lit dung djch chiia 2 axit HCl a (M) va H2SO4 b (M). C&n lay x lit dung 
djch chira 2 bazo la NaOH c (M) va Ba(OH)3 d (M) de trung hoa vtra dii V lit 
dune dich 2 axit trdn. Bi6'u thiic tinh x theo V, a, b, c, d la 
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B . x = ^ ^ C . x = X ( ^ D . x = ^ ^ ^ ^ 
c + d 2 (b-d) 2(b + d) c + 2d 

Hu&ngdangidi i> i t 
Trong dung dich: ^ ' ^ , ^ ,̂  ^ 

. HCl — > H^ + c r 

>2H* + S04-- . U . i . i ' J 

=> n , = V. a + 2b. V (mol) = V. (a+2b) (mol) 

NaOH > Na^ , . OH-^,^^, . 

liiUi) ^ tiHijO uihmM 
Ba(OH), > B a - + 20H- , 

noH = x.c + 2d.x (mol) ; = x(c+2d) (mol) 

V(a+b) x(c+2d) 

Suy ra: V(a+2b) = x(c + 2d) x = ^^^"^^'^^. D a p a n d u n g l a D . 
c + 2d 

6. Co hai dung dich A va B. Dung dich A chita H .SO4 0,2M va HCl 0,1 M . Dung 
dich B chura KOH 0,3M va Ba(OH)2 0,1M. Cho dung dich A trung hoa vdi 0,5 
lit dung dich B, sau phan ung tha'y c6 m gam ket tiia. Gia trj ciia m la: 
A. 46,60 B. 5,825 C. 11,65 D. 23,30 

Hu&ng dan gidi 
Trong 0,5 lit dung dich B c6: . '1 * i l M AM ' t V l l q 

"KOH =0,5.0,3 =0,15 (mol). , • • , • ! ; i 6 i u 

' " B a ( O H ) 2 =0,5.0,1 =0,05(mol) = n̂ 2̂+ ' ' 1 / M t : 

=>n _ =0,15.1+ 0,05.2=0,25 (mol) ii: O H . V / 

Goi V (lit) la th^ tich dung dich A da dung: 
Ta c6: n + =V. (0,2 .2 +0,1.1) =0,5V(mol) 

H 

Phaniing trung hok: J . , ^ , . 

H" + OH" - > H 2 0 

• , | . ' . H w . . ; . 0.5V 0,25 :•„•.,.:•:: , 
=> 0,5. V = 0,25 V = 0,5 (lit) 

i Suyra: nH2S04 ="^02- = 0-5 .0,2 = 0,1 (mol) 

5 4 

(I i 

us* 

1 ' > > 
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Ba-^ + SO^~ ->BaS04 i 
0,05 0,1 ' . ' I ; , 

0,05 -> 0,05 0,05 (mol) . 
Vay m = 0,05 . 233 = 11, 65 (gam) ^ ' D a p a n d u n g l a C. 

7, Tr6n 100ml dung dich h6n hop g6m HCl 0,1M va H 2 S O 4 0,05M vdi 300ml dung 
dich Ba(OH)2 c6 pH = 13. C6 can dung dich sau phan iJng thu duoc bao nhidu 
gam chat rSn khan? 
A. 12,8 B.7,80 ' C. 1,895 D. 3,06 

Hu&ng dan gidi 
Theobaira: n , =0,1.0,1+ 0,1.0,05.2 = 0,02 (mol) 

n^^_ =0,1.0,1=0,01 (mol) ' 

n 2 =0,1.0,05 = 0,005 (mol) 
S O 4 

pH= 13=>pOH= 14- 13= 1 OH" = 10"' =0,1M 

=>noH =0,3.0,1 = 0,03 (mol) iW .swwVl 

n^2+ =0,3.(0,1/2) = 0,015 (mol) 

PTPU': H" + OH" -> H 2 O 
Banddu: 0,02 ' ""0,63 
Phan ling: 0,02 0,02 
Con lai: 0 0,01 

vay cha't ran gdm: BaCl,, BaS04 va Ba(0H)2 dir. 
m = m + m -> + m o , + in (du) 

Cr S O | ~ B i / + O H " 

t t 

m = 0,01.35,5 + 0,005.96 + 0,015.137 + 0,01.17 = 3,06 (gam) 
D a p a n d u n g l a D . 

OH"^ 
Chu y: - OH" = 0,1M=>C B a ( O H ) j 

^ = 0,05M 

- Neu khdng tach BaS04 (do BaS04^) thi: m = 3,06 - 233.0,005 = 1,895 (g) 
«̂ Hoa tan hoan toan 8,94 gam h6n hgfp gom: Na, K va Ba vao nudrc, thu duoc dung 

dich X va 2,688 lit khi H2 (dktc). Dung dich Y gdm HCl va H 2 S O 4 ti 16 mol 
tirong ling la 4: 1. Trung hoa dung djch X bofi dung djch Y, tdng khdi luong cac 
mu6'i duoc tao ra la 
A. 13,70 gam B. 14,62 gam C. 18,46 gam D. 12,78 gam 

Hu&ng dan gidi (y.t'f'' 

Theobaira: „v,f; = 2,688/22,4 =0,12(mol). 

Na, K, Ba + H 2 0 — ^ N a O H , KOH, Ba(OH)2 + H2 T 
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Ta tha'y n^^_ = 2 . n H 2 =2.0,12 =0,24(mol) 

Goi X la s6' mol H2SO4 trong Y n^^c^ = 4x mol. - c.) ) 

. =>n . =2x + 4x =6xfmol) ' 

PTPLT trong hoa: H * + OH" > HjO i ahii ihib goirt) iwtri;-. .1,.- . 

• • - ^ ' ^ ' ^ 0,24 <- 0,24mol "̂l? . (KOnAj . i . . . 
=> 6x = 0,24 =^ X = 0,04 (mol). .̂ ^ ^ ^ 

Vay khd'i liromg muoi thu duorc: 

nimubi = niNa. K. Ba + m^^_ + m ^ 2 - = 8,94 + 4x . 35,5 + X . 96 .̂ ^̂ ^ , 

= 8,94 + 4. 0,04. 35,5 + 0,04. 96 = 18,46 (gam). Dap an dung la C. 

9. Trong dung djch X c6: 0,02 mol Ca-*; 0,05 mol Mg^*; 0,02 mol HCO ; ;Cr . 
Trong dung djch Y c6: 0,12 mol OH"; 0,04 mol Q"; K*. Cho X vao Y, sau cac 
phan iJng hoan toan kh6'i luomg kfi't tua thu duoc Idn nhat la: 
A. 2,0 gam B. 4,2 gam C. 4,9 gam D. 6,2 gam 

Hu&ngddngidi -^^r,0..£,0 = 
PTHH (ion rut gon): ' ?,no..f£v j^0).€i3^ a 

HCO^ + OH" > CO?- + H.O 

0,02 -> 0,02 ^ 0,02 (mol) .̂̂ 3̂ 

• ̂  Ca2+ + CO|- CaCOj l - -^'^S^'W ^ t (^u 

V ^ 0 , 0 2 ^ 0,02 ^ 0,02 (mol) ' ' t'^^^g 

' Mg2+ + 2 0 H - ^ Mg(OH), i , 

0 , 0 5 ^ 0 , 1 0,05(mol) l o ^ . i ^ i ),0 = m 
Kh6'i luong ke't tua thu duoc Ion nha't la: 

^ ,̂ , =0,02.100 +0,05.58 = 4,9(g) Dap an dung la C. 

Chu ^: Ket tua Mg(OH)2 c6 d6 tan be hon rSft nhieu so v6i MgCO, 

SM«(OH)2 S M . C 0 3 =3,2.10-^mol/l). ,̂  ^^.^ 

10. Thirc hidn thf nghiem sau: ' " ^ ' "^^ • • SSK»Jt 

1. Cho 3,84 gam Cu phan ung vdi 80 ml dung dich HNO3 I M thoat ra V, lit NO. 
2. Cho 3,84 gam Cu phan umg vdri 80 ml dung dich HNO3 I M va H,S04 0,5 M 
thoat ra V, lit NO. 
Bid't NO la san pham khir duy nha't, cac th6 tich khi do ci cung dicu ki^n. Quaii 
hegiOaV, vaVjla 
A. V, = 1,5 V, B. V, = 2V, C. V 3 = 2,5V, D. V , = V, 
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Huong dan gidi 
Thi nghiem 1: nc„ = 0,06 (mol); n„N03 = 0,08 (mol) 

3Cu + 8HNO3 >3Cu(N03)3 + 2NO + 4H20 ' 
0,06 mol 0,08 mol ' ' i f , n : 

=^ Cu dir, HNO, het • V : , 0 ; , v • 

V, = 0,02. V (lit). :i;=,,,,,.:̂ v:jn.,i,i;;:;i : , 

Thi nghiem 2: nc„ = 0,06mol; nH+ =0,16 mol; nf,o^- = 0,08 mol 

3Cu + 8H" + 2NO/ > 3Cu-" + 2NO + 4H:0 : /, • 

0,06mol 0,16mol 0,08mol ji, \v 
=> Cu het. i ! vdvk-^ m-h \i • 

v, = 0,04. V (lit), ' p ' ^ ^ " " • " " ' • ' 1 - ' 
VayV2 = 2V, ^ «<v 5 DapandunglaB 

11, Lay 200 ml dung djch A chiJa HCl, HNO„ H2SO4 c6 ti le s6' mol 1: 5 : 1 cho tac 
dung v6i Ag (du), r6i dun nong tha'y thoat ra t6'i da 22,4 ml khi NO, (duy nha't, 
do or dktc). Gia trj pH ciia dung djch A la 
A. 1,795. B.2,79. C. 2. — " D. 3. 

'''' ' ' Huong ddn gidi x» ' ' " ' V H*^J'W,' ' 

H N O . = 22,4. 10722,4 = 0,001 mol ' ' V ', " s^wj^iu-

Phuong trinh ion rut gon ciia phan ling: r •! ; 
Ag + 2H" + NO3- > Ag* + NO, + H2O V/ \ '  

Dat s6' mol HCl trong A la x thi s6' mol HNO3 la 5x, s6' mol H2SO4 la x. Ta c6: 
S6' mol H^ = X + 5x + 2x = 8x (mol) , 

S 6 m o l N 0 3 = 5 x ( m o l ) . . ri .,(3H).v,:0F,, 

Vi — = 4x < — H* phan ling het (NO3- dir) > t K i ^ ,DM^-

Ag + 2H* + NO3- > Ag* + NO, + H , 0 
0,002 mol <r- 0,001 mol b 

n„ + = 0,002 (mol) => [W] = 0,002/ 0,2 = 0,01 (mol) ^ pH ' = 2 " 
Dap an dung la C. 

12. Cho 3,2 gam b6t Cu tac dung voi 100 ml dung djch h6n hop g6m HNO3 0,8M 
H,S04 0,2M. Sau khi cac phan ihig xay ra hoan toan, sinh ra V lit khi NO 

(san phdm khCr duy nha't, a dktc). Gia trj cua V la ... 
A. 0,448. B. 1,792. C. 0,672. » D. 0,746. 

Hu&ng ddn gidi 

Hcu = 0,05 mol; nNo^" =0,08 (mol) 
n„* =0,8 .0 ,1 +0,2.2.0,1 =0,12 (mol) ' ŝf? WT̂ n̂i? 0 r I 
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PTPU": 3Cu + 8H* + 2NO3- )• 3Cu-* + 2NO + 4 H 2 O 

0,05 0,12 0,08 (mol) vmd̂ ^H M 

=^ phan dug het. ' ' ^^-'''^WlUn + HV 

Do do: n^o = 0,12 . 2/8 = 0,03 (mol). , « , j ( | i,>n. 
VNO = 0,03. 22,4 = 0,672 (lit). Dap an dung la C. 

Dang 14: Bai tap xac dinh moi trutmg ciia dung dich 
Kien thitc can nam rung: ' 

Mud'i trung 
hda (tan) tao 

hai 

Thanh 
phdn hi 

thiiy phdn 
pH 

Moi trUdng 
ctia dung 

djch 
Thidu 

Axit manh + 
haza mqnh 

Khong hi 
thuy phdn pH=7 Trung tinh 

Kl 
NaCl, KNOi 

Axit manh + 
hazayeu 

Cation cua 
hazayeu 

pH<7 Axit 
ZnCl2 
NH,CI 
Fe(NOJ, 

Axit yen + 
haza manh 

Gov axit 
yeu pH>7 Kiem Na.COj 

CH,COONa'^* 

Axit yen + 
hazayeu 

Cd cation 
cua haza 

yeu vd goc 
axit yeu 

Chua xdc 
dinh di/ac 

Chifa xdc 
dinh dugc 

(NHJ^CO, 
Fe(CH,C00)2 

1. Cho quy tim vao dung dich chiia m6i mudi sau: N H 4 C I , Al2(S04)3, Na.COj, 
K N O 3 , Zn(N03)2. Day gom cac dung dich lam quy tim chuyen sang mau do la 
A. N H 4 C I , Na.COj, K N O 3 . B. N H 4 C I , Al2(S04)3, Na,C03. , , 
C. Zn(N03)2, N H 4 C I , Al2(S04)3. D. K N O 3 , Zn(N03)2, Al2(S04);. 

Oill ••(•'''••• "AOM Huong dan gidi j^A 
Dung dich mudi lam quy tim chuyen sang mau do khi dung dich mudi do c6 
mdi trucmg axit => mudi tao tir axit manh va bazo yeu. 
Do la cac mudi : Zn(N03)2, NH4CI, Al2(S04)3 ' * 

Thi du: Khi hoa tan Zn(N03)2 vao H.O: ^ 

Zn(N03)2 > Zn-" + 2NO3 

Zn - -HH20 — Z n O H ^ . H ^ ,^ J 

ZnOH* + H2O ^ l ! Zn(qH)2 + . i:r,>.^rh 

=> dung djch c6 mdi tnrdng axit ( H ^ => lam quy tim hoa do. Dap an dung la C. 
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2 Dung dich nao sau day c6 pH > 7? 
A-D""g'^i'^h Al2(S04)3 B. Dung djch CHjCOONa 
C. Dung djch NaQ D. Dung djch NH4a. 

Hu&ng dan gidi 

Dung djch CH^COONa: CH^COONa -^CH^COO" + Na* 

CH3COO- + H2O ^ CH3COOH + OH~ 

=> Mdi tmomg kiem => pH > 7 Dap an dung la B. 

3_ Trong cac dung djch: phenylamoni clorua, natri axetat, natri phenolat, natri 
hidrosunfat, natri clorua. NhQng dung djch c6 pH < 7 la 
A. phenylamoni clorua, natri clorua. I , 1 1 i +ff • , 
B. natri axetat, natri phenolat 
C. phenylamoni clorua, natri axetat, natri phenolat, natri hidrosunfat. 
D. phenylamoni clorua, natri hidrosunfat. S! «»f. ^ 

Hu&ng ddn gidi 
Dung djch c6 pH < 7 => dung djch (mudi) c6 mdi trudng axit. Do la cac dung djch. 
- Phenylamoni clorua Q H 5 N H 3 C I 

- Natri hidrosunfat NaHS04. Dap an dung la D. 
4. a c dung djch: NaHC03 (1), NaCl (2), NH4NO3 (3), CUSO4 (4), C H 3 C O O N H 4 

(5), K o S O j (6). Cd gia tri pH nhir the nao? Cho bie't K ^ = K 
" • *̂  N H + C H 3 C O O -

i«M fytniiim ,T " ;> j,(i>i • 
A . ( l ) , ( 3 ) , ( 4 ) c 6 p H < 7 . B . (5 ) , (6 )c6pH>7 
C. (2), (4), (5) cd pH = 7 D . ( l ) , ( 6 ) c d p H > 7 ^ 

Hu&ng ddn gidi 
X€i pH cac dung djch: m iJM 4- ,0:> 

1) NaHCOj (axit yd'u - bazof manh): MT baza => pH > 7 
2) NaCl (axit manh - baza manh): MT trung ti'nh pH = 7 
3) NH4NO3 (axit manh - bazo ye'u): MT axit => pH < 7 
4) CUSO4 (axit manh - baza ye'u): MT axit => pH < 7 , 
5) C H 3 C O O N H 4 (axit yeu - baza yeu): MT trung tinh 
( V i K , K _ ntn dd thiiy phSn ciia 2 ion nay la nhu nhau) 

N H + C H 3 C O O • •' * •' 

=>pH = 7 • • '̂̂  
6) K 2 S O 3 (axit yeu - baza manh): MT baza => pH > 7 
=> (1); (6) cd pH > 7 * " Dap an dung la D. 

Chu±: CH3COONH4 > CH3COO" + N H ; 

C C C 

CH3COO" + H2O CH3COOH + O H ' 

( C - x ) X X 
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