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LOT NOIT PAU

Cac em hoc sinh 16p 11 than mén!

Dé nam viing kién thic va cé thé dat két qua cao nhat trong céc ki thi,
cdc em hoc sinh cin rén luyén giai nhanh cdc dang bai tap thuong xuyén,
lién tuc trong qud trinh hoc tap ctia minh. D€ cdc em c6 thém tai liéu tu rén
luyén cdc ki nang giai bai tap, chiing toi xin tran trong gidi thiéu bo sich:
"Phan dang va phuong phdp giai nhanh bai tap héa hoc 11- Tdp I'. Gém
3 chuong:

Chuong I: Su dién li
Chuong II: =~ Nhém Nito
Chuong III: ~ Nhém Cacbon

Trong mdi chuong dugc trinh bay:
A. Ly thuyét co ban
B. Phuong phdp giai ciac dang bai tap
Méi bai tap trong sdch dugc Téc gid chon loc k¥ cang, 1a su két tinh clia
kién thiic c6 tinh chét tdng hop két hop véi kinh nghiém nhiéu nam luyén
thi. Céc bai tap nay c6 gid tri rat cao vé noi dung, c6 do tin cdy rat 16n trong
ki€m tra, ddnh gid. Cdc bai tp dugc néu ra trong tap sich déu dugc giai chi
tiét, ddy du, dé hiéu va theo cdc phuong phap giai nhanh.
Téc gia xin bay to long biét on siu séic su gép ¥ chan thanh ciia cdc ban
dong nghiép va cdc em hoc sinh.
Chuc cdc em sitc khoé, dat két qua cao trong hoc tap.
Tic gia

Nha sdach Khang Viét xin trin trong gidi thiéu téi Quy doc gid va xin
ling nghe moi 1 kién déng gop, dé’ cudn sich ngay cang hay hon, bé ich hon.
Thu xin gii vé:

Cty TNHH Mot Thanh Vién - Dich Vu Van Héa Khang Viét.

71, Dinh Tién Hoang, P. Pakao. Quén 1, TP. HCM

Tel: (08) 39115694 — 39111969 — 39111968 — 39105797 — Fax: (08) 39110880

Hodc Email: khangvietbookstore@yahoo.com.vn
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SU DIEN LI

Chuong 1.

A. LI THUYET CO BAN
SU PIEN LI

L. HIEN TUQNG DIEN LI

Cic dung dich axit, bazo va mudi din dién dugc la do trong dung dich clia
chiing c6 céc tiéu phan mang dién tich chuyén dong tir do dugc goi 1a cdc ion.

Quié trinh phan li cdc chét trong nudc ra ion 1a su dién li. Nhitng chét khi tan
trong nudc phan li ra ion dugc goi la nhitng chét dién li. Vay axit, bazo va mug6i la
nhitng cht dién li.

IL. PO PIEN LI
1. Pinh nghia:

Do dién li (o) ctia chat dién li 1 ti s6 gilta s6 phén tit phan li ra ion (n) va tong
s6 phan tir hoa tan (ng).

o =n/n,

Ngoaira: o = C/ C,, vé6i C, C, lan lugt 12 néng do mol bi phan li va néng do
mol ban ddu cua chét dién li trong dung dich.

Cic chat dién li khac nhau c6 dé dién li (a ) nim trong khoang

<.a <1
2. Cic yéu to anh huong dén do dién li (o ):

- Ban chat cua chat dién li

- Nhiét do

- Dung méi

- Néng do.

Anh huéng ctia si pha loang dén do dién li: Khi pha lodng dung dich, do dién li
cua cdc chdt dién li yéu déu tang: C giam = o tdng.

III. PHAN LOAI CAC CHAT PIEN LI
a) Chadt dién li manh

Chét dién li manh Ia chat khi tan trong nudc, cic phan tir hoa tan déu phan li ra ion.

Nhitng chat dién 1i manh 1a céc axit manh nhu HCI, HNO,, HCIO,, H,SO,, ...;
cdc bazo manh nhu NaOH, KOH, Ba(OH),, Ca(OH),, ... va hiu hét cic mudi.

Trong phuong trinh dién li clia chat dién li manh, ngudi ta ding moét mili tén chi
chiéu ctia quaé trinh dién Ii.

Thi du: Na,SO, —> 2Na® + SO3”

b) Chat dién li yéu

Chat dién li y&u Ia chét khi tan trong nu6c chi c6 mot phdn s6 phan tir hoa tan

phan li ra ion, phdn con lai van tén tai du6i dang phan tir trong dung dich.
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Nhitng chat dién li yéu la cic axit yéu nhu CH,COOH, HCIO, H,S, HF,
H,SO;,...; cdc bazo yéu nhur Bi(OH);, Mg(OH),, ...

Trong phuong trinh dién li cia chat dién li yéu, ngudi ta ding hai miii tén ngugc
chiéu nhau.

Thi du: CH,COOH &= CH,CO0™ + H*

Su phén li ctia chat dién li y€u la qua trinh thuan nghich, khi nao t6c d6 phan li va
t6c do két hop céc ion tao lai phan tir bing nhau, cn bing ctia qué trinh dién li dugc
thiét 1ap. Cdn bdng dién li 1a cdn bdng déng. Giéng nhu moi can biang hoé hoc khéc,
can béng dién li cling tuan theo nguyén Ii chuyén dich can bing Lo Sa-to-li-é.

AXIT, BAZG VA MUOI
I. AXIT. g
1. Khai niém
Theo thuyét A-ré-ni-ut, axit 1a chét khi tan trong nudc phan li ra cation H*.
Thidu: HCl —— H* + CI”

CH;COOH —= H* + CH,;C00"~
Cic dung dich axit déu c6 mot s6 tinh chat chung, dé 1a tinh chét clia cdc cation
H* trong dung dich.
Nhiing axit khi tan trong nuéc ma phan tir phan li nhiéu néc ra ion H* 12 c4c axit
nhiéu ndc.
Thidu: H;PO, —= H" + H,PO;
H,PO;, —— H' + HPO;~
HPOF == HY + PO}
Phan tir H;PO, phan li ba ndc ra ion H*, H,PO, 14 axit ba bdc.
2. Hang s6 phan li axit (K,).

Thidy: CH,COOH = CH,CO0 +H'

_ [H"].[CH,CO0™]
* [CH,COOH]
@ day, [CH,COO'], [H*] va [CH,COOH] Ia néng d6 mol cita CH,COO", H* va
CH;COOH ¢ trang thdi can béng.

Gid tri K, phu thudc vao:

+ Ban chit cia axit.

+ Nhiét do.

+ Dung méi.
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Gi4 tri Ka clia axit cang nho, luc axit clia né cang yéu va ngugc lai. Qui udc:

K, Axit
K.>10" Manh
10°<X. < 10" Trung binh
K, < 10° Yéu

3. Méi quan hé giira hing s6 dién li (K,) va do dién li (o).
Gia st chét dién li yéu HA c6 néng do ban ddu 1a Co(M), do dién li o .

HA A — .  H+ A
Ban ddu G, 0 0 M)
Phanli C C C M
Can biang G- C C C (M)
Vi o= E- = C =Co.0.
Co

Ta lai cé:
_[H')[A]_ CC _Coo.Coa _ Co’a’ _Coo’
*  [HA] (Co-C) Co-Cooa Co(l-a) (1-a)

2

Vay K= Cjusate
l-a

Gidthiet a<<l=>l-o 1 =K, =Cy. a2

Chu y: Dé danh gia chat dién li manh (trong dung méi nuéc) khong dua vao do
dién li (o ), ma dua vao hing s6 dién li K, (tic 12 dua vao néng do ban ddu C, va do
diénli o).

Thi du: Dung dich ciia cdc chat dién li yéu & néng do rat loang (trong dung dich
nude) c6do diénli o =~ 1.

Két luan: Chét dién li manh ¢6 do dién li o =1, nhung nguge lai chat dién li c6
do dién li o = 1 chua hin 1a chét dién li manh.
IL. BAZO.
1. Khai niém

Theo thuyét A-ré-ni-ut, bazo 1a chét khi tan trong nuéc phén li ra anion OH"

Thi du: NaOH —— Na® + OH~

Cic dung dich bazo déu cé mot s6 tinh chat chung, d6 1a tinh chét clia cdc anion
OH' trong dung dich.
2. Hing so phan li bazo (K,).

Thidu: NH,+H,0 _— NH,+OH

_ [NH,*J[OH"]
[NH;]

b
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& day, [NH*], [OH ], [NH;] 1a néng d6 mol ciia NH*,, OH", NH, & trang thdi
cin bang.
Trong dung dich loang, [H,O] ~ 1000/ (18. 1) = 55,56 M = const, nén [H,0]
khong c6é mat trong biéu thiic K.
Gia tri K, phu thudc vao
+ Ban chit bazo.
+ Nhiét do.
+ Dung moi.
Gid tri K, ctiia bazo cang nho, luc bazo ciia n6 cang yéu va ngugc lai.
III. THUYET AXIT- BAZO CUA BRONSTET.
Axit 1a nhitng chat (phan ttr, ion) cé kha nang cho proton (H*), con bazo la
nhitng chat (phan tir, ion) ¢ kha nang nhan proton (H").

Axit1 + Bazo2 ___ Bazol+ Axit2

Cho proton  nhén proton
Thidp 1: LCHECQOMH" = . B2 CHCOD!E "3\ ¢
Axit bazo bazo axit
(cho proton) (nhan proton)  (nhan proton) (cho proton)
Thide2: NH, + H0 =+ NH,  + H;0'

Axit bazo bazo axit
Axit 1/bazo 1 la cap axit- bazo lién hop.
Axit 2/ bazo 2 la cap axit- bazo lién hop khéc.
Ta nhan thdy, axit cang manh thi bazo lién hop véi né cang yéu va nguoc lai.
Thuyét axit- bazo cua Bronstet t6ng quét hon thuyét Areniut. Tuy nhién, & day
ta chi nghién cifu tinh chét axit- bazo trong dung méi nudc, nén ca hai thuyét déu
cho két qua giéng nhau.
IV. HIPROXIT LUGNG TINH.
Hidroxit ludng tinh 12 hidroxit khi tan trong nuéc vira cé thé phan li nhu axit vira
c6 thé phan li nhu bazo.
Thidu: Zn(OH), la hidroxit luGng tinh:
Su phan li theo kiéu bazo:

Zn(OH), &= Zn*" + 20H"
Sur phan li theo kiéu axit:
Zn(OH), == ZnO}™ + 2H*
Céc hidroxit ludng tinh thudng gap 1a Zn(OH),, AI(OH),, Sn(OH),, Pb(OH),

Chiing déu it tan trong nuée va luc axit (kha nang phan li ra ion), luc bazo déu yéu.
6
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V. MUOL

Mudi la hop chat khi tan trong nuéc phéan li ra cation kim loai (hoic cation
NH; ) va anion géc axit.
Thidu: (NH,),SO, —— 2NHj + SOj~

NaHCO; —— Na® + HCO;

Mu6i ma anion géc axit khong con hidro ¢6 kha nang phan li ra ion H* (hidro c6
tinh axit) duoc goi la mudi trung hoa. Thi du: NaCl, (NH,),SO,, Na,CO,.

Néu anion géc axit clia mudi vin con hidro c6 kha nang phan li ra ion H* thi
mu6i dé dugc goi 1a mudi axit. Thi du: NaHCO,, NaH,PO,, NaHSO,.

SU PIEN LI CUA NUGC - pH

CHAT CHI THI AXIT - BAZO

I. NUGC LA CHAT DIEN LI RAT YEU.
1. Su dién li cua nudec.

H,0 &= H" '+ OH"
2. Tinh s6 ion cua nudc.

Tir phuong trinh dién li cia H,O (1), ta thdy mét phan tit H,O phan li ra mot ion
H" va mot ion OH', nghia 12 trong nuéc néng do H* bang néng do OH'".

Nudc c6 moi truong trung tinh, nén c6 thé dinh nghia:

Moi trudng trung tinh 1a moi trudng trong dé [H*] = [OH].

Tinh 56 Ky =[H+].[OH':| duge goi la tich s6 ion ctia nude. Tich s6 nay la
hing s6 & nhiét do xdc dinh, tuy nhién gid tri tich s6 ion ctia nuéc 1a 1,0.10™"
thudng duge ding trong cdc phép tinh, khi nhiét do khong khac nhiéu véi 25°C.

Mot cich gin ding, c6 thé coi gid tri tich s6 ion clia nudc 13 hing s6 ca trong
dung dich lodng cla cdc chit khic nhau.

3. Y nghia tich sé ion ciia nuéc.
a) Moi truong axit.
Vay méi truong axit 12 moi trudng trong dé:
[H*] > [OH‘] hay [H*] >1,0.107M
b) Moi truong kiém
Vay moi trudng kiém 1a moi trudng trong dé:
[H*J < [OH‘] hay [H*] <1,0.107"M
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II. KHAI NIEM VE pH. CHAT CHI THI AXIT - BAZO.
1. Khai niém vé pH.

[H*] — 10" M . Néu [H*] = 10°M thi pH = a.

Thang pH thudng diing c6 gi4 tri tir 1 dén 14.
2. Chat chi thi axit - bazo.

Chat chi thi axit - bazo 1a chdt c6 mau bién ddi phu thudc vao gid tri pH cla
dung dich.

Tron 14n mot s& chét chi thi c6 mau bién déi k€ ti€p nhau theo gid tri pH, ta
duoc hén hop chdt chi thi van nang.

Pé x4c dinh tuong déi chinh xé4c gid tri pH cia dung dich, ngudi ta dung méy do pH.

Quan hé giita moi truong dung dich, pH va pOH.

Moi truong pH pOH
Axit pH<7 pOH > 7
Trung tinh pH=7 pOH =7
Bazo (kiém) pH>7 pOH <7
I1I. PHAN UNG THUY PHAN CUA MUOL
Mugdi trung A : AS
« Thanh phan Moi truong n
how (::,;il) %0 bi thiy phan pH cua dung dich Hikdy
Axit manh + | Khong bi thuy i L KI
bazo manh phan pEAE Trme tih NaCl, KNO,
Axit manh + Cati } s
o ;a;‘;" Z‘l‘f pH<7 Axit NH,CI
g 4 Fe(NOy),
i K,S
:ale; 'y::n; Goc axityéu | pH>7 Kiém Na,CO,
) ‘ CH,COONa
Axit yéu + C:a;:lg c;-:;a Chua xdc | Chua xdc dinh ;NI_(I;I)_;CC% o
bazo yéu ZOYEUVA | 4inh duge dugc SlLHCO0,
g6c axit y€u

W fn bt U VL S S SINEINHTT MDY DV VK nangvier

PHAN UNG TRAO POI ION

TRONG DUNG DICH CAC CHAT PIEN LI

L PIU KIEN XAY RA PHAN UNG TRAO POI ION TRONG DUNG DICH
CAC CHAT DPIEN LL
Thi nghiém: Nho dung dich natri sunfat (Na,SO,) vao 6ng nghiém dung dung
dich bari clorua (BaCl,) thdy két tla tréng cia BaSO, xudt hién.
Na,SO, + BaCl, —> BaSO, { + 2NaCl (1)
Cich chuyén phuong trinh duéi dang phan tir thanh phuong trinh ion riit gon nhur sau:
- Chuyén tit ca cdc chdt vira dé tan, vira dién li manh thanh ion, cdc chét khi, két
tha, dién li yéu dé nguyén duéi dang phan tir. Phuong trinh thu dugc goi la phuong
trinh ion ddy du, thi du, d6i v6i phan tng (1) ta c6:
2Na* + SO2™ + Ba®* + 2C1I" —— BaSO, ¥ + 2Na* + 2CI”
- Luoge bd nhitng ion khong tham gia phan iing, ta dugc phuong trinh ion it gon:
Ba** + SO}~ —— BaSO, {
1. Phan img xay ra trong dung dich cic chit dién li 1a phan img giira cic ion.
2. Phan img trao doi ion trong dung dich cac chat dién li chi xay ra khi céc
ion két hop duoc v6i nhau tao thanh it nhat mot trong cic chit sau:
- Chadt két tua
- Chdt dién li yéu.
- Chat khi.

B. PHUONG PHAP GIAT CAC DANG BAJ TAP
Dang 1: Bai tap vé chit dién li, axit, bazo

Kién thirc cdn nhd:

- Axit, bazo va mudi la nhiing chdt dién li.

- Chat dién li manh la chdt khi tan trong nudc, cde phan tit hoa tan déu phan li
raion.

- Chdt dién li yéu la chdt khi tan trong nuéc chi ¢é mot phdn s6 phan nt hoa
tan phan li ra ion, phdn con lai vdn tén tai dudi dang phdn tit trong dung dich.

- Can béng dién li la cdn bdng déng. Giéng nhie moi can bang héa hoc khdc,
cdn hing dién li ciing tudn theo nguyén li chuyén dich cdn bang Lo Sa-to-li-é.

- Theo thuyét A-ré-ni-ut, axit la chdt khi tan trong nudc phan li ra cation H*,
bazo la chdt khi tan trong nudc phdn li ra anion OH™

- Theo thuyét Bronstet, axit la nhig chdt (phan tit, ion) ¢6 khd ndng cho proton
| (H'), con bazo la nhitng chat (phdn tit, ion) 6 khd ndng nhan proton (H”).
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- CryTNHH M1V DVVH Khang Viet

1. Cho day cédc chat: KAI(SO,),. 12H,0, C;H;OH, C,H,,0,, (saccarozo), H;COOH,
Ca(OH),, CH;COONH,. S6 chat dién li 1a
A. 3. B. 4. C.45. D. 2%
Hudng dan gidi
Céc chat dién li:
+ Axit: CH,COOH
+ Bazo: Ca(OH),
+ Muéi: KAI(SO,),. 12H,0; CH,COONH,
Luu y: Cic chit hitu co nhu ancol, saccarit, ... Khong dién i.
Vay c6 4 chit dién li. Pap an dung la B.
2. Dung dich X c6 cdc ion: H*, K*, Mg*, CI' va SO,*. S6 chit dién li it nhat da hoa
tan trong dung dich X la
A 2, B. 3. @' D) 145!
Hudng dan gidi
bé c6 cdc ion H', K*, Mg, CI', SO, cin phai hoa tan it nhat 2 chat dién li :
KCl, Mg(HSO,), trong nudc:
KCl — K*+CI"

Mg(HSO,), ——> Mg® + 2HSO,
HSO,” —— H'+ S0, Pép 4n ding I A.
3. Can bang sau t6n tai trong dung dich:

CH,COOH — H' + CH,COO

—

Do dién li cia CH;COOH lu6n luén tang khi

A. thém vai giot CH;COOH nguyén chat vao dung dich.

B. pha lodang dung dich.

C. nhé vao vai giot dung dich HCl dam dic.

D. cho mot it hat tinh thé CH;COONa vao dung dich.
Hudng dan gidi

Xét can bang CH;,COOH __ H'+ CH,COO

—

Ap dung nguyén Ii chuyén dich can bing Lo Sa-to-li-e, ta thdy:

+ Khi néng do H* ting (thém HCl —— H* + CI) thi cin béng chuyén dich theo
chiéu nghich = s6 phan tir CH;COOH phan li gidm =>do6 dién li o giam.

+ Khi néng d6 CH,COO" tang (thém NaCH,COO ——s» CH,COO" + Na*) thi

can bing chuyén dich theo chiéu nghich = s6 phan tir CH,COOH phan li
gidam = do dién li o gidm.

+ Khi thém vai giot CH;COOH thi can bang chuyén dich theo chiéu thuan = s6
phan tit CH;COOH bi phan li tang, nhung do s6 phan tir CH;COOH hoa tan tang
(thém CH,COO vao). Do d6 do dién li o tang hay giam chua xdc dinh duoc.

+ Thuc chit clia can bing trén la:

CH,COOH + H,0 — H,0*+ CH,C00"

e

Khi théem nudc vao thi can bang chuyén dich theo chiéu thudn = s6 phan tir

CH,COOH bi phan li ting = d¢ dién li o tang (do s6 phan tir CH;COOH hoa
tan khong thay doi). DPap an ding 1a B.

4. Khi hoa tan SO, vao nudc c6 can bing sau:

SO, + H,O &2 HSO; +H*
Nhén xét nao sau day diung ?
A. Khi thém dung dich H,SO, vao thi can bing chuyén dich theo chiéu thuan.
B. Khi thém dung dich Na,CO; vao thi can bing chuyén dich theo chiéu thuén.
C. Khi dun néng thi khong chuyén dich can bang hod hoc.
D. Khi thém dung dich K,SO, vio thi can bing chuyén dich theo chiéu nghich.
Hudmg dadn gidi
Can bing: SO, + H,0 &2 HSO; +H"

- Khi thém H,SO, (H,SO, — 2H' + SO; ) can bing trén chuyén dich theo
chiéu nghich.
- Khi thém dung dich Na,CO;:
H' + Na,CO, — NaHCO, + Na*
Do d6 can bing chuyén dich theo chiéu thuan.
- Khi dun néng, SO, bay ra khéi dung dich, do dé can bing chuyén dich theo
chiéu nghich.
- Khi thém dung dich K,SO;:
K,SO, + H* —> KHSO, + K*
Do d6 cin bing chuyén dich theo chiéu thuan. Dap 4n diing 1a B.

. Phit biéu va gidi thich dinh luat pha loang Otvan?

Hudng dan gidi
Dinh luat pha lodng Otvan (dnh hudng clia néng do dén do dién li): Khi pha
lodng dung dich, do dién li o cua dung dich chat dién li yéu tang.
2
Gidi thich: K¢ = G, IO‘— = const (nhiét do xdc dinh)
-a

Pé K. = const = khi C, gidm thi d¢ dién li o phai tang.
Khong nén suy ra: khi néng d6 dung dich tang thi do dién li o giam, diéu nay
chua khing dinh duoc.

11




Phdan loai va phuong phdp giai BT Hod hoc 11 —Cu Thanh Toadn

6. Cho cic dung dich (cung néng do) riéng biét sau: HCIO, HCIO,, HCIO;, HCIO,.
S6 dung dich sau khi pha lodng c6 d¢ dién li tang (giif nguyén nhiét do) la
A. 2. B. 1. €. 3 D. 4.
Hudng ddn gidi
Trong dung dich:
HCIO & H' + ClO”
Axit hipocloro  (axit rat yéu)
HCIO, £ H' + ClO;
Axit cloro  (axit trung binh)

HCIO; —» H* + ClO;

Axit cloric  (axit manh)

HCIO, — H" +ClO;
Axit pecloric (axit rat manh)
Theo dinh luat pha loang Otvan = dung dich c6 d6 dién ly tang khi pha loang 1a
HCIO,HCIO, (dung dich chit dién ly yéu). Pap an ding la A.
7. Thém rit tir tir 0,2 mol H,SO, nguyén chét vao 200 ml dung dich Ba(OH), 0,5M.
D6 din dién cua dung dich trong qud trinh 1am thi nghiém
A. tang dan. B. giam d4n sau d6 tang dén.
C. giam dén. D. tang dédn sau d6 giam ddn.
Hudng dan gidi
C6 phan ng xay ra:
H,SO, + Ba(OH),

2H* + SO,* + Ba** + 20H" —— BaS0O, | + 2H,0

— > BaSO,| + 2H,0

(lam giam s6 ion trong dung dich)

=> d6 dan dién giam dan.

Sau d6, H,SO, du : H,SO, — 2H" + SO,*, néng d6 ion taing = do din dién

lai tang. Pap an diing la B.
8. O nhiét do xac dinh, c6 dung dich clia mét chét dién li X. D€ ddnh gid X 1a chat

dién li manh hay yéu dua vao dai lugng

A.dodiénli a.

C. hing s6 dién li (K¢).

B. noéng do céc ion dugc tao ra.

D. d6 dén dién cta dung dich.
Hudng dan gidi
Dé dédnh gid mot chat 1a chat dién li manh hay yéu (trong dung méi nudc, nhiét
d6 xdc dinh) dva vao hing s6 dién li (K¢) vi & nhiét do x4c dinh, dung méi xdc
dinh thi hiing s6 dién li chi phu thuéc vio ban chat ciia chat dién Ii.

Gid tri K K<107 10°< K< 10" K108
Chadt dién li Yéu Trung binh Manh
Pap an ding l1a C.

12
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Chu y: O nhiét d6 x4c dinh, dung m6i xé4c dinh: do dién li o, néng do cic
jon tao ra, d6 din dién ciia dung dich khong nhitng phu thudc vao ban chit clia
chét dién li, ma con phu thudc vao néng d6 ban ddu cia chat dién li. Do d6 dé
dua vao céc dai lugng ndy danh gia chat dién li manh hay y&u phai xdc dinh céc
d&;i lugng d6 & mot nong do chudn, ngudi ta thudng chon néng do ban diu
0,. IM (1am chuén).

9. Khi pha loang dung dich chét di¢n li yéu thi
A. do dién li o va hing s6 dién li K¢ déu tang.
B. do dién li o va hang s6 dién li K¢ déu giam.
C. do dién li o tang, hing s6 dién li K. khong déi.
D. do dién li o giam, hang s6 dién li K. tang.
Hudng dadn gidi
- Do dién li o cha chat dién li yéu phu thudéc vao néng dé (ca nhiét do, ban
chat, dung moéi).
- Hing s6 dién li K¢ khong phu thudc vao néng do (chi phu thudce vao nhiét do).
- Do dé khi pha lodng dung dich chét dién li yéu (tic 12 néng do thay déi) thi do
diénli o tang (dinh luat pha lodng Otvan) va hiing s6 dién li K¢ khong déi.
Pap an ding la C.
10. Theo thuyét Areniut, trong trudng hop no amoniac duge khing dinh 1a mét bazo?

A. Dung dich NH; trong nuéc. B. Khi NH,.
C. Dung dich NH; trong c6n. D. Khéng c¢6 trudng hop nao.
Hudng ddn gidi

Theo thuyét Areniut: bazo la nhiing chdt khi tan trong nudc dién li ra anion OH".
Han ché cua thuyét Areniut la chi xét tinh axit - bazo cla céc chit trong dung
moi nuéc va gin tinh bazo clia chét v6i nhém OH.
Nhu vy, NH; (khéng c6 nhém OH) theo thuyét Areniut né khong phai 1a mét bazo.
Pap an ding la D.
11. Theo thuyét Bronstet, d6 manh cia mét axit khong phu thudc vao
A. ban chdt cua axit. B. ban chét cia dung moi.
C. nhiét do lic khao sit. D. n6ng d6 cua axit.
Hudng dan gidi
Theo thuyét Bronstet (tinh axit - bazo 4p dung cho moi dung méi c¢6 kha nang
cho - nhan proton), d6 manh ctia mét axit phu thudc vao:
+ Ban chdt cta axit.
+ Nhiét do.
+ Ban chit cia dung moi.
Khoéng phu thudc vao néng do cia axit.
Pap 4n ding la D.

13
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Chii_y: Vi thuyét axit - bazo cua Bronstet dp dung cho cdc dung méi c6 kha
nang cho - nhan proton, tic la khéng phai mét dung moéi xdc dinh (diéu nay
khéc v6i thuyét Areniut, thuyét Areniut chi xét tinh axit - bazo trong dung moéi
nuéc). Cho nén, d6 manh/yéu clia mét axit - bazo con phu thudc vao dung moéi.
That vay, dé mot axit thé hién tinh chat (nhudng proton) thi phai c6 mot cht
nhan proton (bazo - dung moi), do dé6 dung moéi ma nhan proton cang manh thi
tinh axit clia axit d6 cang cao. Do dé tinh axit ciia mot axit trong cic dung moi
khdc nhau la khéng giéng nhau, tham chi 12 trdi ngugc nhau.
Thi du 1: Trong hé H,O - NH;:
NH; + H,O < NH,"+ OH
axit
Trong hé H,O - HCI:
HCl + H,0 —» H,;0" + CI”
bazo
Thi du 2: Trong hé H,O - HNO; :
HNO, + H,0 — H,;0" + NO;”
axit
Trong hé H,SO, - HNO;:
HNO; + 2H,SO, < H;0" + NO," + 2HSO,”
bazo
Trong hé HF- HNO;:
HNO; + HF <& H,NO," + F
bazo
Ta thdy, muén so sinh do manh cta céc axit, bazo khdc nhau phai do tinh
axit, bazo cta chiing vé6i cing mot dung moéi lam chudn (ching han nhu dung
moi H,O - thang axit - bazo d6i véi nuée).
Nhu vdy, theo thuyét Bronstet (thuyét proton) ta c¢6 thé xem "axit va bazo
nhu la mot cuge dau tranh gianh quyén sé hitu proton giita 2 bazo’ .
Thi du: NH; + H,O » NH,"+ OH"
bazo  axit axit  bazo
(nhan proton (nhan proton
cuia nudc) clia ion amoni)

12. K, (CH;COOH) = 1,75. 107%; K, (HNO,) = 4,0. 107*. Néu hai axit c6 néng do
mol bing nhau va & cling nhiét do, khi qua trinh dién li & trang th4i can béng,
dédnh gia ding la
A. [H']ey 3C00H > [H*]HNOZ B. [CH; COOH] > [HNO,].

C.pH oy 3000H) < pH(HN02) . D. [CH,COO™] > [NO,].
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Hudng ddn gidi

Xét cdc can bing:
CH;COOH & H' + CH;COO~

Ban déu Cs 0 0 (M)
Phan li X X x (M)
Can biang C, —x X x (M)
HNO, 2 H'+ NO,”
Bandiu G, 0 0 (M)
Phan li y y y (M)
Can bing C,—y y y (M)
2
W8 E0: K, civ.coon) - —— = 1,75. 107 (1)
- Co—%
O =40.10" @)

Co—y

(1, 2) = x<y. Suy ra:
+ [H" Jencoon =X <[Hlyno, =¥
+ [CH,COOH] = C, - x >[HNO,]=C, -y
+ [CH;COO0 ] =x < [NO, ] =y

+ pH(CH,;COOH) = - Igx > pH(HNO,) = — Igy Dap an dung la B.
13. Cho céc qua trinh sau: :
H,SO, + H,O = H,0* + HSO,” ~ (1)
CH;NH, + H, O & CH;NH;* + OH" (2)
HSO", + H,O = HO" + SO,5- (3)
CH,COO  +H,0 & CH,;COOH + OH" 4)
HCO7; + H,O = H,CO, + OH 5)
Theo thuyét Brostet, H,O déng vai trd la axit trong céc qud trinh
A. (1), (2), (3). B. (2), (4), (5).
C.(2),(3),4). D. (1), 3), (5).
Hudng dadn gidi

H,0 déng vai trd 1a axit khi né nhuong proton (H*) = tao ra OH".
Ta thdy cdc qua trinh (2, 4, 5) tao ra OH (trong céc qua trinh nay H,O déng vai
tro axit). Pap an ding la B.

14, Theo thuyét Bronstet, trong phan iing axit- bazo c6

A. su két hop giita H* va OH.
B. su két hop giita proton va anion hidroxyl.
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C. su nhudng va nhan proton.
D. su nhudng va nhén electron.
Huéng dan giai
Theo thuyét Bronstet (thuyét proton):
Axit 12 nhitng chat c6 kha nang cho proton.
Bazo 1a nhing chét c6 kha nang nhén proton.

= phan ng axit — bazo cé su nhuong va nhan proton.

Thidu: HCl  + NaOH —% 5 NaCl + H,0
Nhuong proton  Nhén proton
Axit Bazo Pap an ding la C.

Dang 2: Bai tap vé o vaK,; a va pH.
Kién thirc cdn ndm vimg:
Gid sit chat dién li yéu HA ¢6 néng do ban ddau la Co(M), dé diénli o .

HA © H + A

1-a

Gidthiet oa<<l=>1-a z1:>K‘,=C(,.oc2

1. Cho hing s6 phan ly axit cia HCN bing 10™°. D¢ dién ly ctia HCN trong dung
dich HCN 0,01M la

A. 0,01%. B. 0,1%. C 1%. D. 10%.
Hudéng ddn gidi
Trong dungdich: HCN ——= H' + CN
Ban diu: G
Phén li: C.a C.a C.a (M)
Canbing: C.(1-a) o C.a (M)
2
T ot K o C.a.Ca i Ca
Cl-a) l1-a
Gia thiét: ao<<1 nén 1- a~1,dod6 K, =C.a?
107" ;
Suyra: o= e =10 =0,01% Pap an ding la A.

2. Dung dich axit axetic 0,6% c6 kh6i lugng riéng x4p xi 1g/ml. D6 dién li cha axit
axetic trong diéu kién nay 1a 1,0%. Gia tri pH cta dung dich nay la (bd qua su
dién li cia nudc).

A 2. B3,

C. 4. D.:5.
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Hudng ddn gidi
Tir néng d6 C% tinh néng do mol Cy:
Cy= i AP, R mc(-D(g/ml) =( m, )D.IOOO
Vaa  Mea-Vaa myq-Mg, myy Mg
_ C%.D.1000 _10.C%.D
T M,.100 M,
Theo bai ra, ta cé: Cy = 90 1 =0,IM)=C,

Phuong trinh dién li: CH;COOH ——= CH,COO™ + H*

Via =C/C,=>C=0a.C,=1.0,1/100=0,00IM

= [HY1=C=0,001M=10"M

vay pH=-1g107 = 3. DPap an dung la B.
3. Dung dich CH,COOH 0,1M c6 pH la (dung mo6i nudc, do dién li o cua

CH, COOH bing 1%, bo qua su dién li cia nuéc)

A3 B. 5: CY. D. 6.
Hudng dadn gidi

Phuong trinh dién li: CH;COOH : H*+ CH,COO"~

Ban ddu: 0,1 M 0 0

Phan li: x (M) X X
= Néng do CH;COOH bi dién li bﬁng x (M).

- 0GR b 19 L gpiM

Hg C s O
Vay [H*] = x = 0,001 (M) = 10°M => pH =3. Piép 4n diing 1 A.

Dang 3: Bai tap vé pH cua dung dich axit
Kién thicc can ndm viing:
pH = - lg [H*] va [H'] = 107"
- Thang pH thuomg ding cé gid tri ti 1 dén 14.
- Duta vao gid tri pH ciia dung dich ¢6 thé danh gid duoc d¢ axit ciia dung dich.
L= Dung dich c6 [H*] cang lon thi pH cang nhd va nguoc lai.

L. Cho céc dung dich riéng biét sau ciing néng do 0,01M, ciing nhiét do: dung dich
HCI, dung dich H,SO,, dung dich NH,Cl, dung dich CH;COOH. Dung dich ¢6
PH 16n nhat 1a
A. dung dich HCI. B. dung dich H,SO,.

Qs dich F’:f‘ﬁ*ﬁ N TINHBINA T zi?t'!ﬁﬁc“ DL

¥ 3

4 Ao~=2,r4 /

s 2/




Hudng ddn gidi
HCI =5 g GIF
0,01M 0,01M
H,SO, = M x| SOF
0,01M 0,02M
NH,CI 5. NH? ~4—CF
0,01M 0,01M
NH.* 2 NH,  + H'
0,01M [H']1 < 0,0IM
CH,COOH & CH,CO0" + H'
0,01M [H]<0,01M

Dung dich H,SO, ¢6 [H*] 16n nhdt = pH bé nhat. Pap an ding 1a B.

2. Hing s6 phan li axit chia NH,* bing 4.10"'° . pH ctia dung dich NH,C] 1M 1a

18

A.93. B.54. C.4,7. D. 3,2.
Hudng ddn gidi
NH,Cl —> NH/ + CI
IM IM
NH,* =2, NH, %, H"
Ban diu: IM
Can bing: 1-x X X
Ka - —4 x_2-
-X
Gia thiét: x <<1 =1-x=~1,dodé: x = K, =2.107
Suyra: pH=-1gx=4,7.. Pap an dung la C.

Dung dich HCI va dung dich CH;COOH c6 cung néng d6 mol/l, pH cta hai
dung dich tuong ng 1a x va y. Quan hé giita x va y 1a (gia thiét cit 100 phan tir
CH,COOH thi c6 1 phan tir dién li)

Ay=x+2. B.y = 100x. C.y=2x. D.y=x-2.
Hudng dan gidi
HCl —— H'+CI"
Cu Cu
—>pH=-1gCy =%
CH,COOH _—_ H'+ CH,COO
Ban dau: Gt 0
Phan li: 0,01 Cy 0,01 C
Can béng: 0,01 Cy

M abe T el TH0 -0 el e CRRTNHEIMEY, DYV Khdie Viét]

=-1g(0,01.C)=-1g 0,01 -lgCy=2-1gCy=2+x=y
Pap an ding la A.

=pH
Vay y=2+x

4. Cho hai dung dich H,SO, va HCOOH c6 ciing néng d6 mol va c6 gia tri pH

tuong tng 1a x, y. M6i quan hé gitta x, y 1a (biét ring ct 50 phan tir HCOOH
hoa tan thi c6 1 phan tirt HCOOH bi phén li)

Ay=x+2. B.y = 10x. C.y=2x. D.y=x-1.
Hudng ddn gidi
Gia str hai dung dich c6 cuing néng d6 0,05M
H,SO, —» 2H" +S0;~
0,05 —»0,IM
= x=pH=-1g0,1=1
HCOOH &2 H* + HCOO™
0,05 — 0,05.1/50=0,001M
=>y=pH=-1g0,001=3
Vay y=x+2 Pap an duing la A.

5. Tron V, lit nuc nguyén chét véi V, lit dung dich hén hgp cic axit manh c6 pH =3

thanh (V,+V,) litdung dichc6 pH=4.Til¢ V;: V, la
A 1:9. B.9:1; C: 10%1; D110
Hudng ddn gidi
pH =3 =[H'] = 10°(M) =ny* = 10™V, (mol)
pH =4 = [H'] = 10%M) = ny*+ = 10™*. (V,+V,) (mol)
Vi khi pha lodng n,, * khéng déi, nén: 107, V, = 107* (V,+ V,)
= IO.V| = Vl -+ V2 = 9.V| = Vz :>V| p VZ = l 3 9. Dép én dﬂng lﬁ A-

6. Dung dich chita axit A c¢6 pH = 5,5 va dung dich chifa axit B ¢6 pH = 4,5. Diéu

khing dinh chic chin diing 1a
A. néng do H* ciia dung dich A 16n hon néng d6 H* ctia dung dich B.
B. axit B manh hon axit A.
C. hing s6 phan li axit cia A 16n hon B.
D. d¢ axit ciia dung dich B 16n hon dung dich A.
Huéng dén gidi
pH(ddA) =5,5 = [H'] (ddA) = 107° (M)
pH (ddB) =4,5 = [H'] (ddB) = 107*° (M)
Suy ra: * [H*] (ddA) < [H*] (ddB); (1075 < 10™*)
* P4 axit (ham lugng H*) clia dung dich A 16n hon do axit cia dung dich B.
Pép 4n ding la D.
Chiu y: pH = — g [H'] = pH phu thudc vao [H*] = pH phu thudc vao K, va
néng d6 ban ddu C, clia axit. Do d6, dua vao pH chua dénh gid dugc K, (tic la
chua dinh gid duge d6 manh cua axit).
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7. Dung dich axit HA néng d6 0,1M c6 pH = 2, dung dich axit HB néng d6 0,01M
c6 pH = 3. Biing tinh todn, hdy chi ra axit nao manh hon ?
Huédng dan gidi
Dung dich HA c6 pH=2 = [H'] =107

Hudng dan gidi
CH,;COOH '='CH;C00™ + H'
0,002.0,08 0,002.0,08 = 16.10°
C,H,COOH = C,H,CO0 +H*

HAu e B 4k X0 Xot
107 -~ 107 107 1072 05 "
¥ % o Koo =(l6.l :—xa)l6. LO ~1.8.10°
10 10 ] 2.1072-16.10"
Vay K, = T == S
S b00 ? (16,10 +xa)x o =
-3 'KCZHSCOOH = YT =|,3lO

) 1
Tuong tu, tinh duoc Ky = ——
% Tir day tinh duge x = 79,5.107%. Hay x ~ 0,8.10™. Vay néng d6 x = 0,8.10°M.

Vay K, > Ky = axit A manh hon axit B.

8. C6 dung dich CH;COOH 0,IM, Ka (CH3COOH) = = 1,58. 10°. Hay cho biét cdn Dang 4: Bai tap vé pH ciia dung dich bazo
phéi thém bao nhiéu mol CH,COOH vao 1 lit dung dich dé dé a clia axit giam Kién thitc cdn ndm vimg:
di mét nita (coi thé tich khong déi khi thém). Tinh pH cta dung dich méi nay. pH = —lg [H]
Hudng dan gidi pOH = —Ig [OH]
Tinh s6 mol thém vao va pH cla dung dich. Ta cé: pH + pOH = 14.
-1 . U6y < !
* Kn_ Ca o ]’5810510-1 > 10-12 va %=L_5> 100 > nén b6 qua sur dlél’] li l. Dung dlCh NH-; IM ((Kb(NH3) =10 ) cO pH la
. K - ; B0 A. 3. B. 6. Gl D. 8.
cua nudc va chi xét cin bang sau: Hutng ddin gidi
CH,COOH + H,0 ¥ CH,C00" + H,0* Trong dung dich c6 qud trinh xay ra:
Ban diu: 0,1IM 4 0 0 % E,
Canbing: 0,1 -0,la 0,lot 0,1t WA =Sk sy . G
2 2 Ban diu: IM
0,1)".a e : 2 o
4 =m——=1,58.10 (Coil-ax=1) > a=1,26. 10~ Phan tng: X X X x (M)
1) Can bing: 1 -x X X (M)
- 2
Dé a gidm di mot nira nghia 1a a'=2=—1— Kfl . Goi C’ 1a néng d6 clia dung K, = [NH,"]..OH e
2 2Y10 [NH, ] 1-x
dich CH;COOH dé cé o’. Vi (a’< o) nén: iy Ol 1 AL LRSI T
' Ka 1 Ka Ka -6 -3 - -3
a'sj|—t=—lj—= = |—= B = JK, =N107° =10~ OH ]=10"M
Ve T2y Va0l L RO .]=10"0)
> 7. ~ -, . I

C’ =0,4M. Vay can phai thém 0,3 mol CH;COOH vao 1 lit dung dich . = [H']= l(Hzo 107 —10°"'"M

. pre g
* pH = - Ig[H,0"] = — Ig(a’ . C’) = 2,6. Vay pH = 2,6. [OH'] 10

9. Dung dich A chita 2 axit CH;COOH va C,H;COOH véi néng d¢ tuong ting 12 Suy ra: pH = 11. Pip dn ding la C.
0,002M va xM. D6 dién li cha CH;COOH trong dung dich nay 1a 0,08. Tinh x? 2. Hing s6 phan li bazo cia CH;COO™ bing 4.10™'°. pH clia dung dich NaCH,COO
Biét KCH,COOH = 1,8. 10”° va KC,H;COOH = 1,3. 10’ IM la
A.4,7. B. 10,8. C. 8,6. D.93.
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Hudng dan gidi
NaCH,COO —— CH;COO + Na*
IM IM

CH,CO0" + H,0 —— CH,COOH + OH
Ban déu: IM
Can bang: l-x X X

XZ

K,= —
> (il

Giathiét: x <<l = 1 —-x =~ 1
Do d6: x = Ky =2.107 = pOH=—Igx=4,7

Suy rapH=14-4,7=9,3. Pap an duing la D.
3. Gia tri pH cta dung dich CH;COONa 0,1M 1a (b6 qua su dién li clia nuéc, K,
ctia CH,COO 12 5,71. 10

A.5,12. B. 6,18. C.9,54. D. 8,88.
Hudng dadn gidi
CH,COONa —» CH,COO™ + Na*
0,IM 0,IM
CH,COO™ + H,0 —— CH,COOH + OH"
Bit ddu: 0,IM 0 0
Phan tng X X x(M)
Canbing 0,1 -x X x(M)
2
Tacé: K, = =5,71.10"
0,1-x
Gia thi¢t:  x<<0,1 = 0,1-x = 0,1 = x*=0,571.
= x=0,756.10" = [OH ] = pOH =~ lgx =512
= pH=14-5,12 =8,88. DPap an ding la D.

4. Biét & 25°C, hing s6 phan li bazo cia NH; 1a 1,74.10%, bb qua sy phan li clia
nuéc. Gia tri pH cia dung dich NH, 0,IM & 25° C la

A. 4,76. B. 13,00. C.9,24. D. 11,12.
Hudng dan gidi
NH; + H,02 NHj; +OH~
Ban diu: 0,1
P/ing: X - X = X
CB: 0,1 —x X X
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2

Ta c6: =1,74.107°

,1 —x
—x=1,32.10 =pOH=2,88 = pH=14-2,88=11,12 Pdp an diing la D.
5, Biét hing s6 phan li bazo cia NO; 1a K, = 2,5. 10""". Dung dich NaNO, 1M c6

pH 1a
Al B.8,7 C.8 D.9,3
Hudng dan gidi
Cic qud trinh xay ra: |
NaNO, — Na* + NO; (dién li)
1 - 1 (M)
NO, +H,0 & HNO, + OH ™, k,
1 \
X - X X
1-x X X
2
k= —~— =2,5.10""
1-x
Giai thiét x <1 => 1-x=1
= x=2.5.10° =5.10° = pOH=-1g (5. 10®) =53
= pH=14-pOH=14-53 =8,7 Pap an diing la B.

6. Hoa tan 0,975 gam mot kim loai kiém vao nuéc thu duge 250ml dung dich c6
pH =13. Kim loai kiém la

A.Cs B. Na C. 14 D.K
Hudng ddn gidi
Kim loai kiém 1a M:
M+ H,0 - MOH + 1/2H, T (1)
pH=13 = [H'] =10 =[OH] =10"'=0,IM.
= R 0,25 . 0,1 = 0,025 (mol) = nyoy = Ny-
Vay M, = = =% ~39(K) Dip an diing 1a D.

7. Hoa tan hét 10,1 gam hén hop hai kim loai kiém thudc 2 chu ky lién ti€p vao
nuée thu duogce 3 lit dung dich ¢6 pH = 13. Hai kim loai kiém la:
A.Li, Na B. K, Rb C.Na, K D. Rb, Cs
Hudng dan gidi
Dung dich ¢6 pH = 13:>[H+] =107M :[OH'] -10"'M
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—=n_ _=3.10" =O,3(mol)
OH
M+H,0 — M'+OH" +%H2 i

0,3(mol) <«

=M =10,1/0,3=33,67
Vay hai kim loai kiém la Na (M = 23) va K (M = 39).

O,3(mol)

Pap an ding la C.

Dang 5: Bai tap tinh pH cua dung dich hén hop

Kién thitc cdn ndm vimmg:

- Cdn tinh néng dé ion H* trong dung dich, ti dé tinh pH.

- Cdc truong hop dung dich hén hop thuong gdp:
+ Bazo yéu va mudi ciia né véi axit manh. Thi du: NH; + NH,CI
+ Axit yéu va muéi ciia né véi bazo manh. Thi du: CH;COOH + CH;COONa
+ Axit yéu va axit manh. Thi du: CH;COOH + HCI

1. Hon hop dung dich HNO, 0,04M va H,SO, 0,03M c6 pH la

A L. B. 2. C 3. D. 4.
Hudng dan gidi

Trong dung dich:

HNOJ "‘—) H* + N03-

0,04 (M) 0,04 (M)

H‘_)SO4 _) ZH’ + SO42_

0,03 (M) 0,06 (M)
= X.[H']1=0,04+0,06=0,I(M) = pH=-Ig[H"]=-1g(0,!) = | .

Pap an dung la A.
2. Gia tri pH gén diing cta dung dich chita hén hop NH,Cl 2M va NH; 0,1M la (bo
qua su dién li ciia H,0, K, cia NH,* = 5. 10"%)

AL 3 B. 4. Q. D. 8.
Huéng dan gidi
NH,Cl—- NH," + CI”
M 2M
NH' & NH,, + H
Ban ddu 2M 0,IM 0
Phan li X X X
Canbing 2-x 0,1 -x X
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201X 25, 10

Tacé: K 5.
aNHE) "2 x

Gia thiét: x<<0,1 = 0,1 -x = 0,1;2-x ~ 2

0,1.x
2

Do dé: =5.10"° = x=10"

—pH=-1g10°=8 Pap an dung 1a D.
3, Biét trong dung dich NH, ¢6 K= 1,8. 10°. Dung dich chiia déng thdi NH,C1 0,1M va
NH,0,1 M cé pH 1a

A. 10,25 B.9,25 C.3,75 D. 12
Hudng dén gidi

Céc qud trinh: NH,Cl - NH; + CI”

0,IM 0,IM

NH, + H,0 & NH; + OH~

Ban dau: 0,IM 0,IM
Phan ing:  x X
Can bang: (0,1 —x) 0,1 +x) X
Ta c6: Kb(NH3)=%:—X)=],8_10‘5
Giathiét x<«< 0,1 =>0,1+x =0,1; 0,1-x = O,1.
BN Ok 18,107 = x = 1,8.107°

Suy ra: pOH = -1g[on‘] = lgx = 4,75
= pH =14 - 4,75 =9,25
4. Dung dich X gém CH,COOHO0,03M va CH,COONa 0,01M. Biét &25°C, K, ciia

CH,COOH 1a 1,75. 1073, bb qua su phan li ctia nude. Gid tri pH clia dung dich X o
25°Cla

Dap an ding l1a B.

D. 4,76.

A.4,04. B. 6,28. C.4,28.
Huoéng dan gidi
CH,COONa —» CH,COO™ + Na*
0,01 - 0,01
CH,COOH == CH,C00™ + H*
Ban diu: 0,03 0,01
Phan li: X - X = X
Canbdng: (0,03 —x) (0,01 +x) X
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x.(0,01+x) .
5t A 7510
Ta co i 0.03—x
=x=5,25.10". Vay pH =—Igx =4,28 Pap 4n ding 1a C.

5. Cho dung dich hén hop CH;COOH 0,05M va CH;COONa 0,05M . Biét hing

s6 phan li axit cha CH;COOH ¢ 25°C 1a 1,8. 10°. Vay pH clia dung dich &
25°C1a

A. 4,74 B'5;12 C.4,31 D. 4,85
Hudng dan gidi

Cic qud trinh xay ra:

CH;COONa — CH;COO™ + Na*

0,05 — 0,05M

CH;COOH & CH,;CO0™ +H*
Ban ddu:  0,05M 0,05M 0
Phan li: X - X = x (M)
Can bang: 0,05 — x 005+x x(M)

. [H*].[CHJCOO']

s T s x.(0,05+x)
Tacs: K, = =800 = 2
[CH;COOH] © 0,05-x
$% n ez " _s 0,05x
Gia thiét x << 0,05 = 0,05 + x =0,05 ;0,05 - x =0,05. Do dé: 1,8.10 o
=x=18.107 Dap an diing 1a A.

. Dung dich hén hop X gébm CH,COOH IM(Kzl =l,75.10‘5)v:}1 HCI 0,001M.
Gid tri pH cta dung dich X la:

A.243. B. 2,33. e 197 D. 2,55.
Hudng ddn gidi
HCL - HY+C17
0,001-0,001(M)
CH;COOH &= CH,COO™ + H'
Ban ddu: IM 0,001M
Phan li: X —> X — X
Can bing: (1 -x) X x + 0,001
' .(x+0,001
K, = M =1,75.107
1-x
Gid thiét x <<1=>1-x=1.Do dé: x.(x+0,001)=1,75.10"° =x =3,71.10>
Vay pH = —lg[w] = —Ig(x+0,001) =2,33 Pip 4n ding Ia B.

Cty TNHH MTV DVVH Khang Viét

7. Cho hing s6 axit Ky = 6,8. 10*. Hén hop dung dich X chita HF 0,1M va NaF

1 M cé pH la
fi’ 346 B. 3,17 C.1358 D. 4,25

Huodng ddn gidi
Cic qud trinh xdy ra:
NaF —» Na* + F
0,IM - 0,IM
HF 2 H" + F
Ban diu:  0,IM 0 0,IM
Phan li: Xy w1 X =X
Can bing: (0,1-x) x (0,1 +x)

[FHH'] _ g 104 o @1+1)

Tacé: K, = [HF] 01—x
g _4 0,1.x
Gi thiét x<<0,1=50,1+x =0,1;0,1-x =0,I. Do d6: 6,8.10™ ===
—x =6,8.10"
Vay pH=—lg[H+]=—ng=3,l7 Pap an diing 1a B.

Chii y: Bai todn trén da don gidn hod bing cich bo qua sy dién li cua H,O va
qui trinh két hop ion F véi phan tit HF: F~ +HF 22 HE, ; k=5

Dang 6: Bai tap tinh K; K,

Kién thitc can ndm viing: _|AH]

- Giita K, va K, ciia mot cdp axit- bazo lién hop ¢6 moi lién hé:
K‘,. K}, = KH20 = 10_” (07’ 250C)

~Thi du: Cdp axit- bazo lién hop NH,*I NH,

K (NH, )= 5587107
K,(NH,) = 107"558.10™"" = 18. 107

B0 95°C, hing s6 phan li bazo cia NH, bing 2.10"*. Hing s6 phan li axit cua

NH,* 1a 2

02, 10°°, B.5.10°. C. 025, 10", D.5.10.
Hudng dan gidi

Trong dung dich xay ra qud trinh:

NH3 + Hzo (——} NH_: o OH-

_ [NH,*].[OH]
T [NHj]

b

2
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NH, < NH,+H'
i - INH; J[H']
[NH, "]
Tac6 K, Ky = [H']. [OH] =Ky 4
Ku,o 107 .
Suyra:K,= —2—=—_=5.10""° Dap an diing 1a D.
K; 2107 ’ ;i

2. 0 25°C, hing s6 phan li clia axit benzoic CsH;COOH bing 5.10"*. Hang s6 phan
li bazo cia C(H;COO' 1a
A.S5007%, B.25.10°" C 210

Huéng dan gidi

C,H,COOH —— CH,CO0" + H'

Tacé: K, K, = Ky 0 =107"* (525°C)

D. 4.107.

K0 = 10714
K. 'sig
3. Mot dung dich monoaxit HA néng d6 0,373% c6 khéi lugng riéng bang 1,000

g/ml va pH = 1,70. Khi pha loang gdp doi thi pH = 1,89. X4c dinh hing s6 ion
hod K, cta axit.

Suy ra: K, = =2.107"

Pap an diing 1a C.

Hudng dén gidi
HA > H'+ A
+ =
K, _[H'}[AT] (1)
[HA]

B qua su phan li ciia nuéc, ta c6:
[H*] = [A7] va ¢ (n6ng d6 mol clia axit) = [A7] + [HA]

+12
Thay [H'] = [A"] va [HA] = ¢ - [H"] vao (2), ta duge K, = (H ]+ (3)
c—[H"]
-Khi pH=1,70 thi [H'] = 107" = 0,0200;
-Khi pH=1,89 thi [H"] = 10"*= 0,0129.
2
K, =00
: c-0,02
Thay cdc két qua nay vao (3) ta dugc hé phuong trinh: < kg (0,0129)?
T
£-0,0129
{ 2

Giai ra ta dugc: ¢ = 0,0545 va K, = 1,16. 10?
28

[Dang 7: Bai tap phan img axit — bazo

ty HMIV DVVH Khang Viet

Kién thitcc can ndm ving:
Phdn itng trung hoa trong dung dich giita mgt axit manh va mot bazo manh ¢6
pdn chdt chung la: H;0" + OH" — 2H,0, ¢6 hiéu vmg nhiét la mot hang s6

(AH = —57,6kJ /mol ).

1. Theo thuyét Bronstet, phén (ng trung hoa trong dung dich giita mét axit manh va
mot bazo manh c6 ban chit la qua trinh tuong téc gilta
A. cation H' véi anion OH'". B. proton véi anion hidroxyl.
: C. axit véi bazo. D. ion oxoni vé&i ion hidroxyl.
o Hudng dan gidi
Dung dich axit manh c6 ion oxoni H;O".
Dung dich bazo manh c¢6 ion hidroxyl OH".

Phan \ing trung hoa xay ra: H;0* + OH" — 2H,0
ion oxoni ion hidroxyl nude
Pap an dang la D.

2. Tron 2,75 lit dung dich Ba(OH), c6 pH = 13 véi 2,25 lit dung dich HCl ¢6 pH = 1
thu duoc dung dich cé pH la

A. 13. B. 12. D. 7.

C6!
Hudng dan gidi
Dung dich ¢6 pH = 13 suy ra [OH] =0,1 = [Ba(OH),]=0,05M

pH =1 suy ra [H'] =0,1 = [HCI]=0,IM

N gy(omy, = 2.75-0,05=0,1375mol =n _ _=0,1375.2=0,275mol

N o =0,1.2,25=0,225(mol) = n_, =0,225mol .

Bl de ' OH 1253 HO
0,225 0,275 mol
Suyra: n_ _(du)=0275-0225=005 mol

Vg sau phan tng = 2,75 + 2,25 =5 lit.

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

= pOH =-1g(0,01)=2. > pH=14-2=12. Pap an ding la B.
3. Khi tron 100 ml dung dich Ba(OH), 0,1250M véi 400 ml dung dich HC1 0,050 M

thu duoc dung dich c6 pH 1a (coi thé tich dung dich c6 tinh chét cong tinh).

A. 2. B. 6. C. 10. Di 12.
Hudng ddn gidi
Nga(otty, = O:1 - 0,125 = 0,0125 (mol); ny =0.4.0,05 = 0,02 (mol)
PTPU: Ba(OH), + 2HCI — BaCl, + 2H,0
Ban diu 0,0125 (mol) 0,02 (mol)
- Phén img 0,01 (mol) 0,02 (mol)
Sau phan tng 0,0025 (mol) 0
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1
Theo PTPU: ng,(ony, (P/1) = 7MHa = 0,01 (mol)
= Npacon, (@) = 0,0125 — 0,01 = 0,0025 (mol)
Ba(OH), —» Ba™ + 20H"

0,0025 0,005 (mol)
= [OH] (du) = D08 a0 0,01 = 10°M
0,1+0,4
= pOH=-1g(10%)=2 = pH=14-2=12 Pap an diing 1a D.

. D€ trung hoa V ml dung dich Ba(OH), c6 pH = 13 ngudi ta ding 50 gam dung

dich HCI 3,65%. Gi4 tri cua V la
A. 1000 B. 100 C. 250 D. 500.
Hudéng dén gidi
Dung dich HCI 3,65% (néng do rat nho), do d6 c6 thé coi d = 1g/ml.
50.1.3,65

ey o0 ool
HC=700.36.5 nol)

PTPU trung hoa: H* + OH - H,0
0,05 —» 0,05

:>nOH_ =0,05(= nH+ =nyq)

VipH =13 =[OH] =10"=0,IM.

05
Suyra: V= (:;—1=0,5 (lit) = 500 (ml) Pap an ding la D.

Tron V, lit dung dich HCl ¢6 pH = 5 va V, lit dung dich NaOH c6 pH = 9 thu
dugc dung dichc6 pH=8.Tile V,: V, Ia
A.5:9. B.3: 1. 9211, D.13:117.
Hudng dan gidi
Dung dich ¢6: pH=5 =[H']=10"(M) = ;= 107V,

a
pH=9 =[H']=10"°(M)=[OH ]=10"M
Suy ra: st 10"5.Vb

Thu dugc dung dich pH = 8 (méi trudng bazo)
Suy ra: [OH] du=10"°*M (H* phn tng hét)
=>n__du= 106, (V,+V,)

H + OH - HO

Ban ddu: 107V, 105V,
Phan img: 107V, 107V,
Con lai: 0 107°.(V, - V)

Suy ra: 107°.(V, - V) =10°(V,-V,) =V, :V, =9:11  Diép an diing Ia C.

B 00w Asnd S a0 VL ol s\ CHRUNHEIMIEV DYV H K Rang Vi

6. Cho dung dich axit axetic c6 néng d6 x% téc dung vira dii v6i dung dich NaOH
¢6 néng do 20% thi thu duge dung dich mu6i c6 néng d6 10,25%. Gid tri ciia x 1a
A.15 B.10 C.18,67 D. 20

Hudng dén gidi
20.200

Gia sir ¢6 200 gam dung dich NaOH 20% = ny,oy =—IOO.40 =

1(mol)

PTPU: CH;COOH +NaOH — CH;COONa+H,0
1 « 1 - I  (mol)
= Ncpyc00Na = 1Mol = Mey,coona = 82 (gam)
82.100
=> M 44CH,COONa =T25—=800(gam)
Ta c6: M y4cH,c00H + MddNaOH = MddCH3COONa

= mddCH3COOH +200=800 = m gy CH3COOH =800-200= 600(g)

7. Cho a lit dung dich KOH c6 pH = 12,0 vao 8,00 lit dung dich HCI c¢6 pH = 3,0
thu duge dung dich Y ¢6 pH = 11,0. Gid tri cha a la
A. 1,60. B. 0,12 C. 1,78 D. 0,80

Hudng ddn gidi
pH=3=[H' |=10°M=n | =nyq =8.10™ =0,008mol;

pH = 12:>[H+] -102M = [OH"] =102M

= no =Ngoy = a.1072 =0,0l.a(mol)

H
pH=11>7 = moi trudng bazo => KOH du
[H*] -107"'M :[OH'] -107M
=n__ =107(a+8)=0,001(a+8)(mol)

. H  £.0H 5 'HO
Ban ddu: 0,008 0,01a (mol)

Phén @ng: 0,008 — 0,008 (mol)
Con: 0 (0,01a — 0,008) (mol)

Tacé: 0,0la-0,008—- 0,00I(a A 8)

=10a-8=a+18 =9a=16 =a=1,78
Pip 4n ding 1a C.
3
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8.

Cho 50 ml dung dich HNO, 4M tic dung véi 50 ml dung dich NaOH 2M. Tinh
pH ctia dung dich thu duge, biét K,(HNO,) = 4. 10°?
Hudng ddn gidi
Theo bai ra: n(HNO,) = 0,2 mol; n(NaOH) = 0,1 mol
NaOH + HNO, = Na* + NO,” + H,O

Ban dau: 0,1 0,2

Phan tng: 0,1 0,1 0,1

Sau phan img: 0 0,1 0,1
HNO, = H" + NO,

Ban diu: 0,1 0 0,1

Phan ng: X X X

Can bing: 0,1 —x x 0,1+x

(0,1 +x). x/ (0,1 —x)=4.10
Gidi ra duge x = 4. 107, Vay pH = — Ig (4. 107%) = 4,4,

Ta cé:

9. Trén 1dn 250 ml dung dich hén hgp gém HCI 0,08M va H,SO, 0,01M véi 250 ml

dung dich Ba(OH), a mol/ lit thu dugc m gam két tia va 500 ml dung dich c6
pH = 12. Tinh m, a?
Hudng dan gidi

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

nH,SO, = 0,25. 0,01 = 0,0025 = nH* = 0,005;

nSO,>” = 0,0025 mol.

nBa(OH), = 0,25a => nBa®* = 0,25a; nOH™ = 0,5a.
Khitrén ldntacé:  H'+ OH =H,0O (1)

Ba®* + SO,”” = BaSO, ()

va pH dung dich thu duoc = 12 > 7 = OH™ du, H* hét
= nOH du=0,5a- 0,025 = 0,5a-0,025=0,5.10>= a=0,06 M
= nBa** = 0,25. 0,06 = 0,015 mol
Theo (2) = nBa™ = nSO,* = 0,0025 (Ba™* du) = m = 0,0025. 233 = 0,5825 gam

10. Dung dich (X) gém hai axit HC1 0,001 M va CH,COOH 0,1M.

a) Tinh pH ctia dung dich X. Biét axit CH;COOH c6 K = 1,8.10°.
b) Hoa tan 2,04 gam NaOH vao 1 lit dung dich (X) thu dugc dung dich (Y).
Tinh pH cia dung dich (Y).

, Huéng dan gidi
Dung dich X gém hai axit.
HCl — H* + CI°
(M) 0,001 0,001 0,001
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b) Ta c6: Ny,on = W =0,051 (mol), CNaOH=

e

a) CH,COOH &— CH,COO" + H' K.=1,8.10°
coM) 0,1 0,001
[ O1-x X 0,001 +x
s (0,001+x)x
105 = ————
=1,8.1 %

Gia sit x<<1 = x*+0,001 x - 1,8.10° = 0.
Giai phuong trinh bac 2 = x = 9,3.10%(M).

_,[w]: 1072 +9,3.10% =1,93.10°(M) > pH~2,7 .

2,04 0,051

=0,051 (M).

NaOH + HCI —— NaCl + H,0

™) 0,001 0,001 0,001
NaOH + CH,COOH —> CH,COONa + H,0
M) 005 0,05 0,05

Dung dich Y gém: NaCl (0,001M); CH,COOH (0,05 M); CH;COONa (0,05 M).
CH,;COONa —— CH,COO™ + Na*

M) 0,05 0,05
CH,COOH = CH,COO0" + H*

cCM™) 0,05 0,05

[ ] o005-y 0,05 +y y

S 105 - Q05+ . Giasiry << 0,05 Sy =107 (M) - pH=4,75.

0,05-y

Dang 8: Bai tap sir dung dinh luat bao toan dién tich
Kién thitc can ndm vimg:
~ -Trong hé c6 lap, téng s6 dién tich dm va tong s6 dién tich duong c6 tri s6'bdng nhau:
[Zq(-)]| =[Zq(+)
- - Gid sit, trong mot hé ¢6 ldp c6:
n; hat mang dién tich q, (+).
n, hat mang dién tich q, (+).
n; hat mang dién tich q; (+).

n; hat mang dién tich q, (-).
ny hat mang dién tich q, (-).
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ny hat mang dién tich q; (-).

Ta cé: |n|.ql+ +nyq," +n3q5" +| =|n|‘.q]_ +ny.q, +n3.q; +...

=> |Zqi.ni+ = |Zqi‘.ni—

1. Mot dung dich chita 0,02 mol Cu*, 0,03 mol K*, x mol CI" va y mol SO,*. Téng

khéi lugng cac mudi tan c6 trong dung dich la 5,435 gam. Gia tri clla X va y ldn
lugt 1a

A. 0,01 va 0,03. D. 0,02 va 0,05.

B.0,05va0,01. C.0,03va0,02.
Hudng ddn gidi
Theo dinh luat bao toan dién tich, ta cé:
0,02.2+0,03.1=x.1+y2 = x +2y=0,07
Theo dinh luat bao toan khdi lugng:
0,02. 64 +0,03.39 +35,5.x +96.y =5,435 = 35,5x +96y=2,985 (2)

Tir (1,2): x = 0,03; y=0,02. Pip 4n ding 1a C.

(1

2. Dung dich X c6 chita: 0,07 mol Na*; 0,02 mol SOE' va x mol OH". Dung dich Y

c6 chita ClO;,NO; va y mol H*; téng s6 mol ClO; va NOj 1a 0,04. Tron X va
Y duge 100 ml dung dich Z. Dung dich Z ¢6 pH ( bo qua sur dién li cia H,0) la

Al B.2 12 D. 13
Hudéng dadn gidi
Ap dung dinh luat bao toan dién tich, ta cé:
Dung dich X: 0,07.1=0,02.2 + x.1 =>x = 0,03(mol).
Dung dich Y: 0,04.1=y.1 = y = 0,04 (mol).
PTPU: H" + OH™ - H,0
Bandiu: vy %
Phan ing: 0,03 — 0,03
Con: 0,01 0
:>|:H+] =0,01/0,1=0,IM = pH = -Ig0,1 =1 Dép 4n diing 12 A.

3. Dung dich X gém 0,1 mol H*, z mol AI*, t mol NO3 va 0,02 mol SO%‘ . Cho 120 ml

34

dung dich Y gém KOH 1,2M va Ba(OH), 0,1M vao X, sau khi c4c phéan tmg két thiic,
thu duge 3,732 gam két tua. Gi4 tri ctia z, t 14n luot 1a:
A. 0,120 va 0,020 B. 0,012 va 0,096
C. 0,020 va 0,120 D. 0,020 va 0,012
Huéng dan gidi
Theo bai ra: ngqy =0,144mol; Na(0H), =0,012mol

r——'—'————_'—_'————

Cty TNHH MTV DVV-H Khang Viét
=S nOH_ =0,144 +0,012.2 =0,168mol; nB‘_l2+ =0,012mol
Theo dinh luat bao toan dién tich, ta c6:

0,1.1+23=1t1+0,02.2 =t-3z2=0,06

(1)

Vi nBa2+ < nSO%“ = nBuSO4i- = nBa2+ =0,012mol
= mp,s0, =0,012.233= 2,796(g) <3,732(g)

- = Trong két tia c6 Al(OH),:

Mz (on), =3732-2,796 = 0,936(g) =n Al(on), =0,936/78= 0,012(mol)

H" + OH —H,0

0,1 —» 0,1 (mol)

AP +30H™ — AI(OH), ¢
0,012 « 0,036 « 0,012 (mol)

AP* +40H™ [ Al(OH), |
0,008 « (0,168 —0,1-0,036)
=2=0,012+0,008=0,020 (2)
Tir (1,2) = t=0,06+3.0,02=0,120
Vay z, t 1an luot 12 0,020 va 0,120 Pap an ding la C.

Chu y: Mot cich gan ding, coi H* khong do nuéc phan li ra (bo qua su dién li
~ cuia nuéc).

Dang 9: Bai tap xac dinh chit luong tinh

,\+ Bazo la nhitng chdt ¢6 khd ndng nhdn proton (H)

by

Kién thitc cdn ndm vimg:

- Hidroxit luong tinh la hidroxit khi tan trong nudc vita ¢é thé phan li nhu axit
Vita ¢6 thé phdn li nhu bazo.

Thidu: Zn(OH), la hidroxit ludng tinh:

Su phan li theo kiéu bazo:

Zn(OH), & Zn*" + 20H"

Su phan i theo kiéu axit: Zn(OH), == Zn0;  + 2H"
Cdc hidroxit luéng tinh thuomg gdp la Zn(OH),, Al(OH);, Sn(OH),, Ph(OH),

- Theo Bronstet:
+ Axit la nhitng chdt ¢6 khd ndang cho proton
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+ Ludng tinh la khdi niém dé chi chdt vita ¢é tinh axit, vita ¢é tinh bazo.
- HSO, khong phdi la ion ludng tinh vi

HSO, + H,0 > H;0* + SO}

Nhung HSO, + H* —— H,S0, (khong xdy ra).
= HSO, la axit (tinh bazo rdt yéu).

1. Ddy gbm céc ion déu 1a ludng tinh theo thuyét Bronstet 1a
A.NOj, NO,, Ca*, Ag*. B. HCO;, HS, HPO,*, H,PO,".
C.Cu*, Sn%, Sn™, P D. €10, S0,%, PO.”, 8%,
Huoéng dadn gidi
Theo thuyét Bronstet, chat ludng tinh 12 nhing chét vira c6 kha nang cho, vira c6
kha nang nhan proton (H*). Pap an ding la B.

L 1

Thatvay: HCO,” +H* __ H,CO,

Bazo

HCO; +H,0 — €O +H,0'
Axit

HS + H' _ HS

Bazo

HS +H,0 _ H,0'+S"
Axit
HPO,> +H' ___ H,PO,
Bazo
HPO,” +H,0 __ H;0'+PO,”
Axit
HPO,, +H' __ H,PO,

. Bazo

H,PO,”

+ H,0 __ H,0'+ HPO, >
Axit
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Chi_y: - Axit (bazo) 12 nhimg chat (phan tir hodc ion) c6 kha nang cho (nhén)
proton (H").
- HSO, khong phai 12 ion ludng tinh vi

HSO,” + H,0 _— H,0" + SO

Nhung HSO,” + H* —— H,SO, (khong xay ra).
— HSO, 1a axit (tinh bazo rit yéu).
2. Ddy gém cic chdt ndo sau day déu c6 tinh ludng tinh?
A. Al, NaHCO;, NaAlO,, ZnO, Be(OH),
B. H,0, Zn(OH),, CH;COONH,, H,NCH,COOH, NaHCO,
C. AICl,, H,0, NaHCO;, Zn(OH), ZnO
D. ZnCl,, AICl, NaAlO,, NaHCO;, H,NCH,COOH
Huéng ddn gidi
Cic chét ¢6 tinh ludng tinh:
H,0 2 H" +OH™
H,0 + H* 2 H,0"
Zn(OH), &2 2H" +Zn03~
Zn(OH), +2H" 2 Zn** +2H,0
CH,COONH, 22 H" + NH; + CH;CO0"
CH,COONH, +H* — CH;COOH + NH;
H,NCH,COOH & H" + H,NCH,CO0"
H,NCH,COOH + H* 2 *H,;NCH,COOH
NaHCO, =2 H* + Na* + CO3”
NaHCO, + H* - Na* + CO, + H,0 P4p an diing 1a B.
3. Cho ddy cic chidt: NaOH, Sn (OH)2 ; Pb(OH)2 g AI(OH)3 , Cr(OH)S. S6 chat
‘trong ddy c6 tinh chat ludng tinh la

A.4. B.1. €. 3. D.2.
Hudng ddn gidi
Cic chat ludng tinh: Sn(OH), :Pb(OH), ; Al(OH),;Cr(OH), (4 chit)
Pip 4n dang la A.

Chiiy: M(OH), +2H" —>»M?* +2H,0

M(OH), +20H" —[M(OH), |
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M(OH), +3H" ——>M’* +3H,0

M(OH), + OH" ——[M(OH), |

4. Cho day chat: NaHSO,, Na,CO,, CrO, Al,0,, Zn(OH),, (NH,),S0;. S6 chit trong

day la chét ludng tinh theo Bronstet 1a
A.4 D.3 Cu8 D.2
Hudng dan gidi
Theo Bronstet:
- Axit 1a nhitng chit c6 kha ning cho proton
- Bazo la nhing chat ¢6 kha nang nhan proton (H*)
- Ludng tinh 1a khai niém dé chi chét vira ¢6 tinh axit, vira cé6 tinh bazo.
Ciéc chdt ludng tinh (thuyét Bronstet giai thich duoc) nhu Zn(OH),, (NH,),SO;:
Zn(OH), +2HCl - ZnCl, + 2H,0

Zn(OH), +2NaOH — Na, [ Zn(OH), |
(NH, ), SO; +2HCl - 2NH,Cl + H,SO0;,
(NH, ), SO; +2NaOH —> 2NH, + Na,SO, + 2H,0

= C6 2 chat ludng tinh theo Bronstet Dap an diing 1a D.
Cha y: - NaHSO, (mu6i axit ctia axit manh H,SO,) khéng phai 1a chat ludng
tinh vi HSO; khong c6 kha ning nhan proton.

- ALO; 1a chit ludng tinh (SGK Héa hoc 12) nhung Bronstet khéng giai thich

dugc (theo Bronstet n6 chi c6 kha nang nhan proton, chit khong c6 kha niang cho
proton). Day la mét trong nhimg han ché clia thuyét axit - bazo theo Bronstet.

5. Hop chit khong phai 1a chat ludng tinh 12
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A. Cr(OH),
C. NH,CH,COOH

B. NH,CH,COOCH,
D. (NH,),CO,
Huong dén gidi
Céc chat Cr(OH);, H,NCH,COOH, (NH,),CO; déu Ia chat ludng tinh.
* Cr(OH), +3HCI - CrCl; + 3H,0

Cr(OH), + NaOH - Na[ Cr(OH), |
* H,NCH,COOH + HCI - CIH,NCH,COOH
H,NCH,COOH + NaOH —> H,NCH,COONa + H,0
* (NH,), CO, + HCl - 2NH,Cl + CO, + H,0

(NH,)€0; + 2NaOH - 2NH, + Na,CO, + 2H,0

- Con este ctia amino axit H,NCH,COOCH, khong phai la chat ludng tinh (tuy
n6 tic dung véi dung dich HCI va ci dung dich NaOH) vi né chi c6 kha nang
nhan proton (nhém H,N-), khéng c6 kh nang cho proton.  Pap an diing 1a B.
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Chii_y: Theo Bronstet: Axit la nhitng chat cé kha ning cho proton; bazo la
nhitng chét c¢6 kha nang nhan proton. Chit ludng tinh 1a cdc chét vira ¢6 tinh

axit, vira c6 tinh bazo.

6. Theo dinh nghia axit - bazo ctia Bronstet, chdt ndo sau day khong phai la chat

Jung tinh?
A. (NH,),CO; B. Amino axit C. Al
Hudng ddn gidi
Theo Bronstet, chat ludng tinh la chét vira ¢6 kha nang cho proton (H*), vira
¢6 kha nang nhan proton (H"), dé la cdc chat nhu:

D. NaHCO,

+ _yt X
NH; + HCO; «"—(NH, ), CO; —— NH, + CO}

+
*H,N-R - COOH«**"_H,N-R-COOH—*_,H,N_R-C00"

Amino axit

H,0+CO, +Na* <" NaHCO, —""_,Na* +CO%
Pap an dung la C.
Chi y: Nhom (Al) tuy vira tic dung véi dung dich axit manh, vira tdc dung
v6i dung dich kiém manh, nhung khong phai 1a chét ludng tinh vi khong c6 kha
nang cho proton (H*).

7. Cho cic chit: Al, ALO;, Aly(SO,),, Zn(OH),, NaHS, K,SO,, (NH,),CO;. S6 chit

déu phan itng dugc vé6i dung dich HC, dung dich NaOH 1a
A. S. B. 6. C. 4. D. 7.
Huong dan gidi
Cdc chit vira téc dung véi dung dich HCI vira tic dung véi dung dich NaOH, Al,
Al O;, Zn(OH),, NaHS, (NH,),CO; (5 chat). Dap an dung la A.

8. Ddy gom cdc chat vira tan trong dung dich HCI, vira tan trong (ung dich NaOH 1a

A. NaHCO;, ZnO, Mg(OH),

C. NaHCO;, Ca(HCO;),, Al,O;
Hudng dan gidai

B. Mg(OH), , Al,03, Ca(HCO;),
D. NaHCO;, MgO, Ca(HCO;),

Céc chat d6 Ia:
NaHCO; + HCl—NaCl + CO, +H,0
NaHCO, + NaOH —>Na,CO, + H,0
Ca(HCO;), +2HCl— CaCl, + 2CO, + 2H,0
Ca(HCO, ), +2NaOH — CaCO; + Na,CO; + 2H,0
Al,O, +6HCI —2AICl; +3H,0
AlL,0; + 2NaOH + 3H,0 - 2Na[ Al(OH), | Pip 4n diing la C.
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Dang 10: Bai tap vé muéi nhom, muéi kém-phan ing vé6i dung dich kiém
NaOH, KOH

Kién thirc c@n ndm viimg:

Phucong trinh phdn iing:

AICl; + 3NaOH ——> Al(OH); + 3NaCl
Al(OH); + NaOH ——> NudaAlO, + 2H,0
ZnSO, + 2KOH —— Zn(OH),| + K,S0,
Zn(OH), + 2KOH ——> K,[Zn(OH),]

1. Nho tir tir cho dén du dung dich NaOH vao dung dich AICI;. Hién tugng xay ra la
A. c6 két tha keo tring va c6 khi bay lén.
B. c6 két tha keo tring, sau d6 két tua tan.
C. khong c6 két tha, cé khi bay lén.
D. chi c6 két tiia keo tring.
Hudng dadn gidi
PTPU xay ra: 3NaOH + AICl; —> AI(OH);{ + 3NaCl
két tia keo trang

Al(OH); + NaOH,, —> Na[AI(OH),]
tan
Vay, hién tugng xdy ra 1a c6 két tia keo tring, sau dé két tha tan.
Pap an ding la B.
2. Tron dung dich chita a mol AICI, véi dung dich chita b mol NaOH. Dé thu dugc
két tia thi cdn cé ti lé
A.a:b< 1: 4.

B.a:b= 1355 Crarub=1:"4"

Hudng dan gidi

Diavb> ¥4

‘ Phuong trinh phan ing:
AICl; +3NaOH —— AI(OH); + 3NaCl
AI(OH), + NaOH ——> NaAlO, +2H,0

AICl; + 4NaOH —— NaAlO, + 3NaCl +2H,0

a (mol) b (mol)
Dé thu duoc két tha (AI(OH);) thia:b>1:4 Pap an ding 1a D.

3. Cho 200 ml dung dich AICI; 1,5M tic dung véi V lit dung dich NaOH 0,5M,
luong két tia thu duoc 1a 15,6 gam. Gid tri 16n nhdt cia V 1a :
A2 B.24. €12 D. 1,8.
Hudng ddn gidi

Theo bai ra: ny ey, =0,2.1,5=0,3(mol);  nyyon), = 1—38—6 =0,2(mol);

Nyyon =0,5.V(mol)
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Tir 0,3 mol AICl; c6 thé thu duoc t6i da 0,3 mol Al(OH);. Theo bai ra chi thu
duoc 0,2 mol Al(OH);, do d6 ¢6 2 kha ning xay ra: :

- L.uqng NaOH vira di dé tao ra 0,2 mol Al(OH);. '

- Luong NaOH thira dé tao ra 0,3 mol Al(OH);, sau dé hoa tan bét lugng
Al(OH); dé con lai 0,2 mol Al(OH);. ] seti-al ’
Ta thdy, trudng hop thit hai, cin lugng NaOH 16n nhat (V cé gid tri max). Do dé
cic PTPU:  AICl; + 3NaOH —— Al(OH);{ + 3NaCl

0,3 0,9 0,3 (mol)

AI(OH); + NaOH —— Na[Al(OH),]
0,3-0,2) 0,1 (mol)

A
= X0 oo =09 +0,1=1,0(moh) =V = 7= =2 (Iit).

’

Pap an dung 1a A.

4. Cho V lit dung dich NaOH 2M vao dung dich chita 0,1 mol Al,(SO,); v.é 0,1 mo’l
H,SO, dén khi phan (ing hoan toan, thu dugc 7,8 gam két tha. Gid tri 16n nhat
ctia V dé thu dugc lugng két tia trén la

A. 0,05 B. 0,45 C. 1025 D. 0,035
Hudng dan gidi
JNaOH + H,S0, —> NasSO, + H0

0,2 mol «— 0,1 mol
6NaOH + Al (SO,); ——> 2Al (OH); { + 3Na,SO,

0,6mol «— 0, mol ——> 0,2 mol
Vi N 0n) g thu due) = 7,8/78 = 0,1 mol
Do d6, phai c6 PTPU xdy ra:
Al(OH); + NaOH —— NaAlO, + 2H,0

(0,2 - 0,1)mol ——> 0,1 mol
Vay téng luong NaOH 1a: 3" ny,o =02 +0,6 +0,1 =0.9 (mol)

= V=09/2 =0451lit Pip 4n ding 1a B.

Chii y: Néu dua vao lugng Al(OH); tao ra dé tinh luong NaOH’thi ’ta s€ t}'nh
duoc lugng NaOH nho nhit (khi d6 khong xdy ra phuong trinh phan (ng thif ba
va lugng Aly(SO,); con du). : ‘

5. Cho 150 ml dung dich KOH 1,2M téc dung véi 100 ml dung d;cIT A}Cl, nong d6
x mol/l, thu dugc dung dich Y va 4,68 gam két tha. Loai bo két ?l'xa, .th§m tlﬁp
175 ml dung dich KOH 1,2M vao Y, thu dugc 2,34 gam keét tia. Gid tri cua X 1a
A.09 B.0,8 C. 1,0 D. 1,2

Hudng dan gidi

Theo bai ra: nycyy =0,1.x(mol)




y ang €
.« Do ”’ \ % B 0909090909090 wiw Y desi Yt i) — L\ San an YOI AN ML\ VWAV RIS e
wan loat va phuong phap giai BT Hod hoc 11 —Cu Thanh Toan

42

- Lan 1 ¢6: nggy =0,18mol, N Al(OH), =4,68/78 =0,06mol
-Lan 2 ¢6: ngoy =O,2|mol;nAl(OH)x =0,03mol

Ta thay ldn 2 s6 mol KOH di duing 16n hon 14n 1, nhung thu duoc két taa it hon
=> C6 phan ing hoa tan két tia.

AICl; +3KOH—— Al(OH), ¥ + 3KCl

0,09 <~ 0,27 «—— (0,06 +0,03)

AICI, + 4KOH ——KAI(OH), + 3KCl
0,03 « (0,18+0,21-0,27)

=Ny =0,09+0,03=0,12 =0,1.x=0,12=>x=1,2.  Pap an diing 1a D.

. Hoa tan hét m gam ZnSO, vio nuéc duge dung dich X. Cho 110 ml dung dich

KOH 2M vao X, thu duge a gam két tia. Mat khéc, néu cho 140 ml dung dich
KOH 2M vio X thi ciing thu duge a gam két tha. Gi tri cia m 1
A. 20,125. B. 12,375. C. 22,540. D. 17,710.
Hudng dan gidi
Theo bai ra: ngoy 1,0) = 0,11 . 2 = 0,22 (mol).
Ngon 40y = 0,14 .2 =0,28 (mol).
Khi cho 110 ml dung dich KOH vao X thi KOH thiéu:

ZnSO, + 2KOH —— Zn(OH),4 + K,SO,

0,22 —— 0,11 (mol)
Suyra: a=0,11.99 = 10,89 (gam)
Khi cho 140 ml dung dich KOH vao X thi ZnSO, hét, KOH du da hoda tan mot
phan Zn(OH),:

ZnSO, + 2KOH ——> Zn(OH), | + K,SO,

X 2x X
Zn(OH), + 2KOH ——» K,[Zn(OH),]
y 2y

. |2x+2y=0,28 x=0,125
Ta co: =
99.(x -y)=10,89 y=0,015

Vay mz,so, = 161. x = 161. 0,125 = 20,125 (gam). Pip 4n diing Ia A.

- Hoa tan hoan toan m gam ZnSO, vao nuéc duge dung dich X. Néu cho 110 ml dung

dich KOH 2M vao X thi thu duge 3a gam két tha. Mat khic, n€u cho 140 ml dung
dich KOH 2M vao X thi thu dugc 2a gam két tia. Gig tri cia m la
A. 16,10 B. 32,20 C:1i7,71 D. 24,15

/

Huéng ddn gidi

Theo bai ra: DKOH(1) =0,22mol; NKoH(2) = 0,28 mol
Goi x 1a s6 mol ZnSO, ban dau.

* .Trmi‘ng hop I x<0,22/2=0,11(mol)

Tiic 12 lugng ZnSO, phén ing hét véi 0,22 mol KOH.
PTPU: ZnSO, + 2KOH—)Zn(OH)2 +K,SO,

X — 2x - X

Zn(OH), + 2KOH——K,[Zn(OH), ]
(0,11-x)«(0,22-2x)
Zn(OH), + 2KOH———>K2[Zn(OH)4]
(0,14 —x) « (0,28 - 2x)
x—(0,11-x) 3

- — v Y

2x-011 3 —=4x-0,22=6x-0,42 = 2x =0,2 = x = 0,1 (thda man diéu kién).

=>2x—0,14 2
Vay m = 161. x = 161. 0,1 = 16,10 (gam).

* Truong hop 2: x > 0,11

Tiic 1a lwong ZnSO, phan ing chua hét véi 0,22 mol KOH.

PTPU:  ZnSO, +2KOH——>Zn(OH), +K,SO,

DPap an dung la A.

0,22 - 0,11
ZnSO, +2KOH——>Zn(OH), +K,S0,
X — 2X e .

Zn(OH), + 2KOH——K,[Zn(OH), ]
(0,14 -x) « (0,28 -2x)

Tacs. O3
O x=(014-x) 2

0,64
RO _3_,020-6310,42 =6x=064=>x=——<0,1I
2x-0,14 2

= Loai truong hgp nay.

3
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Dang 11: Bai tap vé phan img trao déi ion trong dung dich

Kién thitc cdn ndm viing:

- Phdn iing xdy ra trong dung dich cdc chat dién li la phdn vmg giita cdc ion.

- Phdn img trao déi ion trong dung dich cdc chdt dién li chi xdy ra khi cac
ion két hop dugc vai nhau tao thanh it nhdt mot trong cdc chdt sau:

- Chdt két tiia.

- Chdt dién li yéu.

- Chat khi.

1. Day gém cdc ion c6 thé cing tén tai trong mét dung dich 1a
A. NH,*, NO;, HCO;, OH'. B.K*, H"'SO,*, OH..
C.Na’, NH; - H', €02, D; Ca®, Fe¥, NO,. CY-.
Hudng ddn gidi
Céc ion trong dung dich chét dién li c¢6 thé phan ing vé6i nhau theo chiéu lam
giam s& ion, cu thé 1a tao ra chat khéng tan, chét dién li yéu va chat khi thodt ra.
Xét cac phuong dn:
A. loai, vi:

HCO;” + OHF —— CO;* + H,0

NH,' + OH" —— NH, + H,0

B. loai, vi: H* + OH" —— H,O

C. loai, vi: 2H* + CO;* —— CO,1 +H,0
D. Diing, vi gom cdc ion khong phan (ng dugc véi nhau.
2. Ion CO;* phan ing dugc véi tét ca cdc ion trong diy
A.Na*, K*, SO,*, Ba*™. B. Ca*, Mg*, HSO,’, H".
C. H*, HSO,, Ca®*, NH,". D. Ba™, Ca™, K" H"
Hudng dan gidi

Céc ion phan g dugc véi ion CO,* khi:

+ Tao ra chét khong tan (mu6i cacbonat khong tan)

+ Tao ra chét khi (khi CO,)
Day cédc ion dé la:

Pap an dung la D.

Ca® + CO,> — CaCoO, ¢
Mg* + CO,> —> MgCO, |
2HSO,” + CO,> — CO, T + H,0 + 250,
2H* + CO,> — CO, T + H,0
Dap an ding 1a B

/cﬁ:iung dich trong suét , méi dung dich chi chita mét cation va mét loai anion.

i Cic loai ion trong ca 4 dung dich gém: Ba®*, Mg*, Pb*, Na*, SO, CI', CO,%,

NO, ™. D6 12 4 dung dich gi?

A. BaCl,, MgSO,, Na,CO;, Pb(NO;), B. BaCO,, MgSO,, NaCl, Pb(NO,),

C. BaCl,, PbSO,, MgCl,, Na,CO; D. Mg(NO;),, BaClz, Na,CO;, PbSO,
Hudng ddn gidi

Mbi dung dich phai chifa 2 ion khong téc dung véi nhau. Do vay cic dung dich

d61a:  Pb(NO;),; BaCly; MgSO,; Na,CO;,
Pap an dang 1a A.
Chii j: Pb>* +S0; /2CI" /CO3™ — PbSO, ¥ /PbCl, 4 /PbCO, 4

Mg?* + CO3 — MgCO; ¥
Ba2* +S0%™/CO%™ — BaSO, { /BaCO; ¥

4. Ddy gbm cic ion (khong ké dén sy phan li cia nuéc) cing t6n tai trong mét dung
dich la:

A. Ag*,Na*
C. H*, Fe**,NO;3, SO%”

B. Mg?*,K*, 503", PO}
D. AI**, NH},Br ,OH .
Huéng dan gidi

Cic ion clng tén tai duge véi nhau khi khong tuong tic v6i nhau (khong xay ra
phan ing trao d6i hoic phan iing oxi héa - khi).

+ CI° - Agald

,NO;3, CI”

+ Ag*
+ 3Mg?* + 2P0} — Mg, (PO,), ¥
+ AP* 4+ 30H — AI(OH), ¥
+ NH,* + OH" — NH;+H,0
= Cic ion cling t6n tai trong mot dung dich: H', Fe**, NO3, SO; ™.
Pap an dung la C.
Chii y: Néu cic ion H*, Fe?*,NOj3, SO} thi khong ciing t6n tai dugc vi xdy
ra phan ing:
3Fe?* +4H" + NO; — 3Fe’ + NO+2H,0

5. Day g6m céc ion cling t6n tai trong mot dung dich la:

. AI**, PO}, C17, Ba?* B. Ca?*,Cl7,Na*

B K*, Ba’*,OH ,ClI” D. Nat,K*, OH™, HCO3

SO03
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Hudng dan gidi
Xdc ciac phuong an:
A. Loai, vi: AI’* + PO} —— AIPO, |

Rathiy POi — - (PO4 )2 ¥

B. Loai, vi: Ca®* +C03” ——CaCO, {
C. Cidc ion cung t6n tai duoc.
D. Loai, vi: OH™ + HCO; ——CO?} +H,0
6. Cap dung dich khi cho vao nhau khong c6 két tia tich ra 1a
A. NaAlO, va AICI, B. Pb(NO,), va H,S
C. Ca(OH), va NaHCO, D. CaSO, va MgCl,.
Hudng dadn gidi

Pap an ding la C,

Céc PTPU xay ra:
3NaAlO, + AIC, + 6H,0 —> 4AI(OH), |, + 3NaCl

Pb(NO;), + H,S - PbS{ + 2HNO,.
Ca(OH), + NaHCO; — CaCO, + NaOH + H,0

CaSO, + MgCl, —, Khong xay ra. Pap an ding la D.
7. Cho ting cap dung dich sau phan tng:
(a) Mg(HCO,), + Na,PO,; (b) Cay(PO,), + H,S0, dc;
(c) NH,NO, + KOH; (d) Fe(NOy), + AgNO,
Céc phan img trao déi xay ra la
A.a,b. B.a,b,c C.a;b,c, d D, b,c.
Hudng ddn gidi

Diéu kién d€ xdy ra phan ing trao déi ion trong dung dich chat dién li khi san
phdm la:

- Chét két taa

- Chat khi

- Chét dién li yéu.

Phan img trao d6i lu6n khéng phai 12 phan ting oxi héa - khir
PTPU: (a) 3Mg(HCO;), +2Na;PO, —Mg;(PO,), ¢+6NaH_CO3

(b) Ca,y(PO,), +3H,S50, (d) —3CaSO, {+2H,PO,

(c) NH,;NO; +KOH—NH, T+KNO; +H,0
Con (d) 1a phan ing oxi héa - khir:

Fe(NO;), + AgNO, - Fe(NO;); +Ag
=> khong phai 1 phan iing trao ddi
=> Cic phan ng trao d6i 1a a, b, c.
DPip an ding la B.
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8. Viét 6 PTHH c6 so d6: BaCl, (dung dich-) +.... > NaCl + ....
Hudng dan gidai
Cac PTHH:
BaCl, + Na,SO, — 2NaCl + BaSO, |
. BaCl, + Na,SO; — 2NaCl + BaSO, |
BaCl, + Na,CO; — 2NaCl + BaCO, |
BaCl, + Na,SiO; — 2NaCl + BaSiO, |
BaCl, + Na,CrO, — 2NaCl + BaCrO, |
3BaCl, + 2Na,PO, — 6NaCl + Ba,(PO,), |
9, Viét cdc PTHH xay ra giita 2 dung dich chat dién li tao ra san phim gém mot két
tiia, mot chit khi va mot chat dién 1i yéu?
Huéng ddn gidi
Cic PTHH:
(NH,),SO,(dung dich) + Ba(OH),(dung dich) - BaSO, | + 2NH; 7 + 2H,O
Ba(HCO,),(dung dich) + H,SO,(dung dich) » BaSO, | + 2CO, 1 + 2H,O
10. Viét cic phuong trinh phéan tng va ion rit gon ctia cic phan tng (néu c6) xay ra
trong dung dich giita cdc cap chit sau:

a) Fe,(SO,); + NaOH d) MgCl, + KNO,

b) NH,Cl + AgNO, e) FeS , + HCl

¢) NaF + HCI g) HCIO + KOH
Hudng dan gidi

Phuong trinh phan tir va ion riit gon:

a)  Fe,(SO,), + 6NaOH —— 2Fe(OH), ¥ + 3Na,SO,
Fe'* + 30H" —— Fe(OH), {

b) NH,Cl + AgNO; —— AgCl{ + NH,NO,
Cl™ + Agt — AgCli

€)  NaF + HCl — HF + NaCl
F~ + H' —— HF (axit yéu)

d) Khong xay ra.

€  FeS + 2HCl —> FeCl, + H,871
FeS + 2H* ——» Fe?* + H,S1

8  HCIO + KOH — KCIO + H,0

HCIO + OH™ —— CIO™ +H,0
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11. L4y thi du va viét cdc phuong trinh hod hoc du6i dang phéan tir va ion it gon
cho céc phan itng sau:
a) Tao thanh chat két tha.
c¢) Tao thanh chét khi.

b) Tao thanh chat dién li yé€u.

Huéng ddn gidi
a) Tao thanh chat két taa:
FeCl, + 2NaOH —— Fe(OH)2 + 2NaCl

Fe’* + 20H" —— Fe(OH),

b) Tao thanh chat dién li yéu:
CH;COONa + HCl —— CH;COOH + NaCl
CH,C00™ + H* —— CH,COOH

c) Tao thanh chét khi:
Na,CO; + 2HNO; —— CO, T + H,0 + 2NaNO,
00 + " —— 00, T 1.1,0.

12. Viét cic phuong trinh phén tir va ion riit gon clia cdc phan (ng (néu cé) xay ra
trong dung dich giira cic cap chit sau:

a) Na,CO, + Ca(NO;), b) FeSO, + NaOH (lodng)
¢) NaHCO; + HCl d) NaHCO, + NaOH
e) K,CO; + NaCl g) P(OH), (r) + HNO,
h) Pb(OH), (r) + NaOH i) CuSO, + Na,S
Huéng ddn gidi

Phuong trinh phan tir va ion rit gon:

a)  Na,CO; + Ca(NO;), —> CaCO; { + 2NaNO;,
00} + Ca?* —— CaCO,;

b)  FeSO, + 2NaOH —— Fe(OH), ¢ + Na,SO,
Fe*? + 20H" —— Fe(OH),

¢)  NaHCO; + HCl —— NaCl + CO, T + H,0
HCO; + H* —— €0, T + H,0

d)  NaHCO; + NaOH —> Na,CO; + H,0
HCO; + OH~ —— CO} + H,0

e)  Khoéng xdy ra.

g)  Pb(OH), + 2HNO; —> Pb(NO;), + 2H,0

Pb(OH), + 2H* —— Pb** + 2H,0
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p  Pb(OH), + 2NaOH ——> Na,PbO, + 2H,0
Pb(OH), + 20H" —— PbO3™ + 2H,0
j  CuSO, + Na§ —> CuS{ + Na,SO,
et +'87 —— oS Y
13. Két tia CdS duogc tao thanh trong dung dich bing cip chat nao dudi day?
A. CdCl, + NaOH B. Cd(NO,), + H,S
C. Cd(NO;), + HCI D. CdCl, + Na,SO,
Huodng ddn gidi
PTHH: Cd(NO,), + H,S —— CdS{ + 2HNO,

Cd** + H,S —> CdS{ + 2H' Pip an diing 1a B.
14. Viét phuong trinh hod hoc (du6i dang phan tir va ion riit gon) ctia phan (ing trao
ddi ion trong dung dich tao thanh titng két tia sau: Cr(OH);; Al(OH);; Ni(OH),.
Hudng dadn gidi
_*Cr(OH);: Cr’* + 30H" —— Cr(OH), {

Cr(NO;), + 3KOH —— Cr(OH), { + 3KNO;

* AI(OH),;: AI** + 30H” —— AI(OH), {

AI(NO,), + 3KOH — AI(OH), } + 3KNO,

*Ni(OH),: Ni** + 20H" —— Ni(OH), {
NiCl, + 2NaOH —— Ni(OH), { + 2NaCl

Dang 12: Bai tap vé phuong trinh ion rit gon
Kién thitcc can ndm vimg:
Cdc budc viét phuong trinh ion riit gon:
= Buoc 1: Viét phwong trinh phdn itng ma cdc chdt tham gia va sdn phdm dudi
dang phan tit (nhé can bdng phdn img).
= Budc 2: Cdc chdt dién li manh dioc viét dudi dang ion; cdc chdt khéng tan, khi,
dién li yéu ducoc viét dudi dang phan tut = phutong trinh ion ddy dii.
= Buse 3: Lueoe b3 cdc ion giong nhau & hai vé' = phutong trinh ion riit gon.

L Phuong trinh ion rit gon cia phan g trao d6i ion cho biét
- A. chiéu clia phan tng xdy ra. B. 56 luong céc ion trong dung dich.
C. ban chat ctia phan tng. D. cic ion giéng nhau.
Hudng dan gidi
Phuong trinh ion riit gon clia phan (ing cho biét bin chét clia phin (ng trong dung
dich cic chat dién li. Pip an ding 1a C
49




2. Phuong trinh ion riit gon: H* + OH — H,0 la ban chét ciia phan ung

A.2HCl + Cu(OH), — CuCl, + H,O
B. H,SO, +Ba(OH), —— BaSO, + 2H,0
C. HF  +NaOH —> NaF + H,0
D. 2HNO, + Ba(OH), —> Ba(NO,),+ 2H,0
Huéng dén gidi

Xét cac phuong an:
A. loai, vi c6 phuong trinh ion it gon:
H* + Cu(OH), —— Cu* + H,0
B. loai, vi ¢6 phuong trinh ion rit gon:
2H* + SO, + Ba* + 20H" ——» BaSO, { + 2H,0
C. loai, vi cé phuong trinh ion riit gon:
HF + OH" —— F + H,0
(HF 1a axit yéu)
D. Diing: 2H'+20H" —— 2H,0
3. Phuong trinh héa hoc c6 phuong trinh ion rit gon:
Ba®* + SO*, —— BaSO,, 1a
A. Ba(OH), + H,SO, —— BaSO, + 2H,0
B. Ba(CH,COO), + H,SO, —— BaSO, + 2CH,;COOH
C. BaCl, + Na,SO, —— BaSO, + 2NaCl
D. Ba(OH), + MgSO, —— BaSO, + Mg(OH),
Hudng ddn gidi

Xét cdc phuong an :
A. loai, vi c6 phuong trinh ion rit gon:

Ba® + 20H + 2H' + SO,> —— BaSO, { +2H,0
B. loai, vi ¢6 phuong trinh ion riit gon:

Ba** + 2CH,COO" + 2H* + SO,> —> BaSO, |, + 2CH,COOH.
C. Diing: Ba* +S0,> —— BaSO,|
D. loai, vi c6 phuong trinh ion rit gon:

Ba** + 20H™ + Mg” + SO,> —— BaSO,| + Mg(OH), |

Dap 4n ding 1a C.

4. Cho cic phan img sau:
(a) FeS+2HCl — FeCl, + H,S

(b) Na,S + 2HCI - 2NaCl + H,S
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Pap an ding la D.
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(¢) 2AICI, + 3Na,S +6H,0 — 2A1(OH), + 3H,S + 6NaCl
(d) KHSO, + KHS — K,80, + H,S
(€) BaS + H,80 (146,) = BaSO, + HS
$6 phan {ing c6 phuong trinh ion riit gon S +2H" — H,S 1a
3. B.2. 5 D. 4.
Hudng dan gidi
PT ion rit gon cua cdc phan ing:
FeS+2H"' — Fe** +H,S
S* +2H" > H,8
2A1*" +38% +6H,0 — 2A1(OH), +3H,S
Ba%* + 82 +2H* +502™ — BaSO, + H,S

=> C6 1 phan (tng c6 phuong trinh ion nit gon la: BF s OHT H,S
Pap an ding la C.

Dang 13: Bai tap sir dung phuong trinh ion rit gon dé giai
Kién thirc can ndm vimg:
- Hén hop nhiéu axit, bazo tdc dung véi nhau, phdi sit dung phwong trinh ion rit

gon H' + OH —— H,0 d¢€ gidi.

- Dua vao pH ciia dung dich sau phdn img = H* hay OH" phdn itng hét.

1. Tron 100 ml dung dich c6 pH = 1 gébm HCl va HNO, vé6i 100 ml dung dich
NaOH néng dé a (mol/l) thu dugc 200 ml dung dich c¢6 pH = 12. Gi4 tri cia a 1a
(biét trong moi dung dich [H*].[OH] = 107"

n0,15. B. 0,30. C. 0,03. D. 0,12.
Hudng dadn gidi
pH=1 = [H'1=0,1 (M) = ny* =0,1.0,1=0.01 (mol)

pH=12 = [H']=10" = [OH]=10"=0,01 (M)
= ngy ~(du) =0,2. 0,01 =0,002 (mol)
ngoy ~(ban ddu) =0,1 . amol)
H* + OH —— H,0

Ban ddu: 0,01 0,1:a (mol)
Phan ing: 0,01 0,01 (mol)
Con lai: 0 0,1.a-0,01 (mol)

(dung dich sau phan ing c6 moi truong kiém => OH™ du, H* phan ing hét)

Tacé: 0,1.a—0,01 =0,002 = a =0,12 Pap an ding 1a D.
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2. Thé tich dung dich HNO; 0,3M vira dii d€ trung hoa 100 ml dung dich chita hén
hop NaOH 0,1M va Ba(OH), 0,I1M Ia
A. 100 ml. B. 150 ml. C. 200 ml.

Huong dan gidi

Nnoy  =0,1.0,1 =0,01 (mol)

Ngaon) ) = 0,1.0,1 =0,01 (mol)
PT dién li: NaOH —— Na*+ OH~

D. 250 ml.

0,01 0,01(mol)
Ba(OH), —— Ba™ + 20H"
0,01 0,02 (mol)

= 2n,- =001+0,02=0,03 (mol)
Goi V 1a thé tich dung dich HNO, c4n ding = Nyno 5 = 0,3V (mol)

HNO, —» H* + NOy
0,3V 0,3V(mol)
Phuong trinh phén ting trung hoa: H* + OH' — H,0
=0y =ngy = 0,3.V=0,03 = V=0,1 (lit) = V = 100 (ml)
Pap an ding la A.
3. Dung dich X ¢6 pH = 1 chita HCl 0,02M va H,SO,. Dung dich Y ¢6 pH = 13
chita KOH 0,025 M va Ba(OH),. Cho V lit dung dich Y vao 0,100 it dung dich
X thu duge dung dich ¢6 pH = 12 va m gam két tha. Gid tri cia V va m 1a:
A. 0,122 va 1,006 B. 0,14 va 0,932
C.0,122va 0,932 D.0,110va 0,874
Huong dan gidi
* Trong 0,1 lit dung dich X:
pH=1=[H'|=10"M=0,1M > n, .+ =0,1.0,1=0,01mol

_0,01-0,002

N =0,1.0,02:=0,002mol = nyy o, = =0,004(mol) =n_ ,

2 s03-
* Trong V lit dung dich Y:
pH=13:>pOH:l4—l3=l:>[OH']:lO"M=0,lM
=n_ _ =0,1.V(mol)

OH

ngon =0,025.V (mol)

0,1V-0,025vV 0,075V
= Mpa(OH), = > =

=0,0375V (mol) = n_ o
* Dung dich thu dugc:
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pH =12 >7= moi trudng kiém = OH" du

=107 (V +0,1)=0,01(V +0,1) (mol)

& "o ()

PruH: . H* + OH" —— H,0
Ban dau: 0,01 0,1V (mol)

Phan ing: 0,01 — 0,01 (mol)

Con: 0 0,1V -0,01)

=0,1V-0,01=0,01(V+0,1) =0,1V-0,01=0,01V +0,001
=0,09V = 0,011 =V =0,122(¢)
PTHH: Ba?* + SO —— BaSO,{
Ban ddu: 0,0046 0,004
Phan img: 0,004 <« 0,04 > 0,004 (mol)
m = 0,004.233=0,932(g)

4. Tron V, lit dung dich hén hop axit manh c¢6 pH = 5 véi V, lit dung dich hén hop
bazo manh c6 pH = 9 thu dugc (V,+ V,) lit dung dichc6 pH=6. Tis6 V,/ V, la
BEV,/V, =9/11. B. V,/'V; £11/9.

,v|Co V|/v2=5/9 D. V‘/V'_;:g/ 5.
Huoéng dan gidi

Pap an dung 1a C.

- Theo bai ra ta c6:
= 5 S [H'T =107 (M) = Y amiin = 10 - ¥;.(10l)
pH=9 =[H']=10"(M) =[OH] = 107 (M)
= ngy~ (ban ddu) = 107 .V, (mol)
pH=6 =[H'] =10 (M) < 107'(M)
= moi trudng axit = H* du (OH™ phén (ing hét).
Nyt gy = 10° (V, + V,) (mol)

Phuong trinh ion ridt gon: ¢ j + OH ——H,0
Ban ddu: 107V, 1075, V,
Phan ing: 1075, V, 107%. V, (tinh theo OH")

Sau phan tng: 107%(V, - V,) 0
Theobaira: 107 .(V,=V,) =10 .(V,+ V,)
= 10V, = 10V, = V,+V, = 9V, = 11V, = V;: V, = 11:9.
Pap an ding 1a B.
5. C6 V lit dung dich chita 2 axit HCI a (M) va H,S0, b (M). Cén ldy x lit dung
dich chita 2 bazo 12 NaOH ¢ (M) va Ba(OH), d (M) dé trung hoa vira du V lit
dung dich 2 axit trén. Biéu thic tinh x theo V, a, b, c,d la 5
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g o V(a+b) _ V(-c) 4 Nifastc) _ V(a+2b)
T d 2(b—d) 2(b+d) c+2d
Hudng dan gidi
Trong dung dich:
HCl — H'+CI°
a a
HZSO4 —) 2H+ + SO42—
b 2b
= n b= V.a+ 2b. V (mol) = V. (a+2b) (mol)
NaOH —— Na' + OH™
c c
Ba(OH), —> Ba** , + 20H
d 2d
= Ny = X.c + 2d.x (mol) = x(c+2d) (mol)
H* + OH™ ——> H,0
V(a+b) x(c+2d)
A%
Suy ra: V(a+2b) = x(c + 2d) = x = inm : bap an diing 1a D.
c+

. C6 hai dung dich A va B. Dung dich A chita H,SO, 0,2M va HCI 0,1 M. Dung

dich B chita KOH 0,3M va Ba(OH), 0,IM. Cho dung dich A trung hoa véi 0,5
lit dung dich B, sau phan ing thdy c6 m gam két tua. Gia tri cua m la:
A. 46,60 B. 5,825 C. 11,65 D. 23,30
Hudng dan giai
Trong 0,5 lit dung dich B co:
ngoy =0,5.0,3 =0,15 (mol).

nBa(OH)z =0:5:0:1 =O,05(m0[)=nBa2+

S =0,15.1 + 0,05.2=0,25 (mol)

Goi V (lit) 1a thé tich dung dich A di dung:
Ta cé: nH,r =V.(0,2.2 +0,1.1) =0,5V (mol)

Phan iing trung hoa:
H* + OH —-H,0
0,5V 0,25
= 0,5.V=0,25 = V=0,5 (lit)
=0,5.0,2 =0,1 (mol)

Suy ra: NH,504 =n50‘21~

r———w—'—"i
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Ba®* + SO; —BaSO,{
0,05 0,1
0,05 -» 0,05 — 0,05 (mol)
vay m = 0,05 . 233 =11, 65 (gam) Pap an ding la C.
7, Tron 100ml dung dich hén hop gém HCI 0,1M va H,SO, 0,05M véi 300ml dung
dich Ba(OH) c6 pH = 13. C6 can dung dich sau phan tng thu duoc bao nhiéu
gam chat rin khan?

A. 12,8 D. 3,06

B. 7,80 C. 1,895
Hudng ddn gidi
Theo bai ra: o+ = 0,1.0,1+0,1.0,05.2 =0,02 (mol) -
el =0,1.0,1=0,01 (mol)

n_, =0,1.0,05=0,005 (mol)
S04

pH=13=pOH=14-13=1 =[OH" |=10" =0,IM
= ngy =0,3.0,1=0,03 (mol)
n_ 2. =0,3.(0,1/2)=0,015 (mol)

PTPU: H*

Ban diu: 0,02

Phan img: 0,02 0,02

Con lai: 0 0,01
Vay chit rin gém: BaCl,, BaSO, va Ba(OH), du.
- (du)

+ OH - H,0

0,03

m=m +m 2_+mm2++mOH

a- SO
4
m = 0,01.35,5 + 0,005.96 + 0,015.137 + 0,01.17 = 3,06 (gam)
Dap an ding la D.

OH™
=0,05M

oD - Néu khong tich BaSO, (do BasoA) thi: m = 3,06 — 233.0,005 = 1,895 (2)
8 Hba tan hoan toan 8,94 gam hén hgp gébm: Na, K va Ba vao nudc, thu dugc dung
‘dich X va 2,688 lit khi H, (dktc). Dung dich Y gém HCI va H,SO, ti 1¢ mol
tuong g 1a 4: 1. Trung hda dung dich X béi dung dich Y, téng khoi lugng cic
~ muéi duge tao ra la

.~ A. 13,70 gam B. 14,62 gam C. 18,46 gam D. 12,78 gam
Huong ddn gidi
~ Theo bai ra: Ny, =2,688/22,4=0,12(mol).
Na, K, Ba+H,0——>NaOH, KOH, Ba(OH), + H, T
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Ta thdy A= 2.ny, =2.0,12= 0,24 (mol)
Goi x 1a s6 mol H,SO, trong Y = ny =4x mol.

=n , =2x+4x =6x(mol)

H+
PTPU tronghoa: H' + OH —— H,0
0,24 « 0,24 mol
= 6x = 0,24 = x = 0,04 (mol).
Viy khéi lugng muéi thu dugce:
_+m_, = 894+4x.355+x.96
)

Mg = mNa. K, Ba * mCl

=8,94 +4.0,04. 35,5 + 0,04. 96 = 18,46 (gam). Pap an dung la C,

9. Trong dung dich X cé: 0,02 mol Ca®; 0,05 mol Mg*; 0,02 mol HCOj; Cl™.
Trong dung dich Y ¢6: 0,12 mol OH’; 0,04 mol CI; K*. Cho X vao Y, sau céc
phan ting hoan toan khéi lugng két tia thu duge 16n nhdt la:
A. 2,0 gam B. 4,2 gam C. 4,9 gam

Hudng ddn gidi

D. 6,2 gam

PTHH (ion rit gon):
HCO; + OH" —— C0% + H,0
0,02 — 0,02 — 0,02 (mol)
Ca®* 4 003 L5'Caco; |
0,02 - 0,02 - 0,02 (mol)
Mg®* + 20H™ - Mg(OH), ¢
0,05 »0,1 — 0,05(mol)

Khoi lugng két tiia thu duge 16n nht 1a:

=0,02.100+0,05.58 =4,9(g) Pap 4n ding 1a C.
Chu_y: Két tha Mg(OH), c6 d6 tan bé hon rdt nhiéu so véi MgCO;
(Swg(omy, =1.1-107*mol /1 Sypeco, =3.2:10"mol/1).

10. Thuc hién thi nghiém sau:
1. Cho 3,84 gam Cu phan ting véi 80 ml dung dich HNO; IM thoit ra V, lit NO.

2. Cho 3,84 gam Cu phan (g véi 80 ml dung dich HNO, IM va H,SO, 0,5 M
thodt ra V, lit NO.

Biét NO 1a san phdm khir duy nhat, céc thé tich khi do & clng diéu kién. Quan
h¢ gilta V, va V, 1a

A. V‘l = ],5 V| B. Vz = ZV| C. V2 = 2,5V| D. V2 = V|
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T s x . 20
Huong dan giai

Thi nghiém 1: nc,= 0,06 (mol); nynoy = 0,08 (mol)
3Cu + 8HNO, — 3Cu(NO,), + 2NO +4H,0
0,06 mol 0,08 mol
— Cu du, HNO; hét
V, =0,02. V (lit).
Thi nghiém 2: n¢, =0,06mol; n,* = 0,16 mol; nyo ;™ = 0,08 mol

3Cu + 8H' + 2NO; —— 3Cu™ +2NO + 4H,0
0,06mol 0,16mol 0,08mol
= Cu hét.
Vv, =0,04. V (lit).

Vay V, =2V, Pap an dung la B
11. L4y 200 ml dung dich A chita HCI, HNO;, H,SO, c6 tilé¢ s6 mol 1: 5: 1 cho tic

dung v6i Ag (du), réi dun néng thdy thodt ra t6i da 22,4 ml khi NO, (duy nhat,

do & dktc). Gia tri pH ctia dung dich A 1a

m1,795. B. 2,79. G2 Di3:
Hudng ddn gidi
Nyo, = 22.4. 10%/22,4 =0,001 mol
Phuong trinh ion rit gon clia phan (ng:
Ag + 2H' + NO;y — Ag’ + NO, + H,O

Pit s6 mol HCI trong A 1a x thi s6 mol HNO; 1a 5x, s6 mol H,SO, la x. Ta c6:
S6 mol H* = x + 5x + 2x = 8x (mol)

S6 mol NO3 = 5x (mol).

Vi 87)( =4x< i:i => H'* phan tng hét (NO;™ du)

Ag + 2H* + NO;y — Ag' + NO, + H),0
0,002 mol R 0,001 mol
ny* = 0,002 (mol) =[H'] =0,002/0,2 =0,01 (mol) =>pH =2
Pap 4n ding la C.

12. Cho 3,2 gam bot Cu téc dung v6i 100 ml dung dich hén hop gébm HNO; 0,8M
va H,SO, 0,2M. Sau khi céc phén iing xdy ra hoan toan, sinh ra V lit khi NO
(san phdm khir duy nhit, & dktc). Gid tri cia V ]a
A. 0,448. B. 1,792. C.0,672.

Hudng dan gidi
ng, = 0,05 mol; nyoy” = 0,08 (mol)
ng' =0,8.0,1+0.2.2. 0,1 =0,12 (mol)

D. 0,746.
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PTPU: 3Cu + 8H' + 2NO,” —— 3Cu* + 2NO + 4H,Q

0,05

0,12

= H' phan tng hét.

Do dé: nyy =0,12.2/8 =0,03 (mol).

0,08 (mol)

= Vyo =0,03. 22,4 =0,672 (lit). Pap an ding la C,
Dang 14: Bai tap xiac dinh moi truong cia dung dich
Kién thitc can ndm vimmg:
Mudi trung Thanh Moéi tricong
hoa (tan) tao phan bi pH ctia dung Thi du
hai thity phan dich
Axit manh + Khong bi KI
. e = Trung tin/
bazo manh thity phan g = e NaCl, KNO;
: 5 ZnCl
e | e | a7, 1 i
[¢
3 d Fe(NO,),
y K,S
Axit yéu + ] 4
b l\z'o’)n‘;’zn I Gmé;jm pH > 7 Kiém Na,CO;
( ¢
: X CH,COONa
Cd cation (NH4)2C0_;
Axit yéu + clia bazo Chua xdc Chuta xac Fe(CH,C00),
hazo yéu yéuva goc | dinhdwoc |  dinh dicoc
axit yéu

1. Cho quy tim vao dung dich chita méi mu6i sau: NH,Cl, Al,(SO,),, Na,CO,,

KNO;, Zn(NO;),. Day gém céc dung dich 1am quy tim chuyén sang mau dé la

A. NH,CI, Na,CO,, KNO,. B. NH,CI, Al,(SO,);, NagCO,.

C. Zn(NO;),, NH,Cl, Al,(SO,);. D. KNO;, Zn(NO;),, Al,(SO,);.
Hudng dan gidai

Dung dich mué6i lam quy tim chuyén sang mau do khi dung dich muéi dé cé

moi trudng axit = mudi tao tir axit manh va bazo yéu.

D6 la cdc muoi : Zn(NO;),, NH,CI, Al,(SO,);

Thi du: Khi hoa tan Zn(NO,), vao H,O:

Zn(NO,), —> Zn* +2NO;

Zn** + H,0 _ ZnOH' + H'

ZnOH' + H,O __ Zn(OH), + H*

= dung dich ¢6 moi trudng axit (H*) = 1am quy tim hod d6. Pip 4n diing la C.
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B
2. Dung dich nao sau day c6 pH > 7?

B. Dung dich CH;COONa
D. Dung dich NH,CI.
Huodng dan gidi

pung dich CH,COONa : CH;COONa —CH;CO0™ +Na*

A. Dung dich Al,(SOy);
C. Dung dich NaCl

CH,COO™ + H,0 £ CH,COOH + OH"

— Moi truong kiém = pH > 7 : |
Trong cdc dung dich: phenylamoni clorua, natri axetat, natri phenolat, natri
hidrosunfat, natri clorua. Nhitg dung dichc6 pH< 7 1a
A. phenylamoni clorua, natri clorua.
B. natri axetat, natri phenolat .
C. phenylamoni clorua, natri axetat, natri phenolat, natri hidrosunfat.
D. phenylamoni clorua, natri hidrosunfat.. '
Hudng dan giai
Dung dich ¢6 pH <7 = dung dich (mu6i) c6 moi truong axit. D6 1a cic dung dich.
- Phenylamoni clorua C;HsNH;Cl
- Natri hidrosunfat NaHSO,.

Pip 4n ding 1a B.

Pap an dung la D.

4, Cdc dung dich: NaHCO, (1), NaCl (2), NH,NO; (3), CuSO, (4), CH;COONH,

!

(5), K>SO, (6). C6 gié tri pH nhu thé nao? Cho biet K y= K

B. (5), (6) c6 pH > 7
D. (1), (6) c6 pH > 7
Hudng dan gidi

A, (1), 3), (4) c6 pH <7
C.(2),4), (5)c6pH =17

Xét pH céc dung dich:
1) NaHCO, (axit yéu - bazo manh): MT bazg = pH > 7
2) NaCl (axit manh - bazo manh): MT trung tinh = pH =7

, \, : 3) NH,NO, (axit manh - bazo yéu): MT axit = pH < 7

4) CuSO, (axit manh - bazo yéu): MT axit = pH<7
5) CH,COONH; (axit yéu - bazo yéu): MT trung tinh

(Vi K _nén d6 thiy phan cta 2 ion nay l1a nhu nhau)

=K
CH3C00

NH}
=SpH=7
6) K,SO, (axit yéu - bazo manh): MT bazo = pH >7

= (1); (6) c6pH>T Pap 4n ding 1a D.
Chii j: CH,COONH, —>CH,COO™ +NH;
© C C
CH;CO0" +H,0 & CH;COOH +OH™ -
- X X
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