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CAN BANG TRONG DUNG DICH NUOC
I. SU DIEN LI
1. Hién twong dién li:
- Qua trinh phén i cac chat khi tan trong nudc thanh cac ion duoc goi 1 sy dién li. Nhitng chat khi tan
trong nudc phan li ra ion dugc goi 1a chét dién li.
- Hau hét cac acid, base va mudi tan duoc trong nudc thude loai chét dién 1i.
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Hinh 2.3. M6 hinh biéu dién sy phén li ciia NaCI trong nude
2. Chit dién li:
a) Chat dién li va chat khong dién li:
- Cac chét tan trong nudc phan li ra ion nén ching 13 chét dién li. Vi du: sodium hydroxide (NaOH),
acetic acid (CH;COOH)...
- Céc chét tan trong nudc khong phan li ra ion nén ching 13 chat khong dién li. Vi du: saccarose
(C]szzO] 1), ethanol (CszOH) ..
- Sy phan 1i mot chat thanh cac ion mang dién tich trai ddu trong dung dich duoc biéu dién bang phuong
trinh dién 1.
Vi du: NaOH(aq) — Na'(aq) + OH (aq); HCl — H'(aq) + Cl'(aq)
b) Chat dién li manh va chat dién li yéu:
Chit dién li manh Chit dién li yéu
La chat khi tan trong nudc chi c6 mot
phan sd phan tir chat tan phan li ra ion,
phan con lai van ton tai & dang phan tir.
(Vi du: trong dung dich CH;COOH
0,1M, ctr 1000 phan t¢t CH;COOH hoa
tan thi chi c6 3 phan tr phan li thanh ion,
con lai ¢ dang phan tu).

La chét khi tan trong nudc, hau hét cac

Khai niém A R x A A . .
: phan tir chat tan déu phan li ra ion.

+ Aci : .
Acid manh: HCI, HNOs, H,SO,, + Acid yéu: S, H:COs, HSOs, HCIO,

HCIO,, HI....
A . ’ HF, CH;COOH....
+ : .
Phéan loai Base manh: NaOH, KOH, Ba(OH),, + Base yéu: Mg(OH),, Cu(OH)»,
Ca(OH)...... Fe(OH)
+ Hau hét cac mudi. e
Biéu dién — H Bl
HCl ——H' 1 Cl ci,cooH M caycoo + B
Vidu Na PO, ——s3Na® 1 PO} Mg(OH), 177 Mg(OH)" + OH

Mg(OH)* 75T Mg + OH

3. Phwong trinh ion rut gon:

a) Phan tng trao déi ion trong dung dich:

- Trong dung dich, chét dién 1i phan li thanh cac ion va chinh cac ion ndy truc tiép tham gia vao phan tng
hoa hoc. Do vy phuong trinh ion rat gon sir dung dé biéu dién cac phan g xay ra gitra cac chat dién Ii.
b) Piéu kién xay ra phan ing trao doi ion trong dung dich:
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Diéu ki¢n xay ra phan Chat két tiia Chit khi Chit dién li yéu
ung
, A NaOH (c6 pha mot it
+ + :
Thi nghiém BaCl, + Na,SO4 CaCOs; + HCI phenolphtalein) + HCI
Hién tugng thi nghiém Két tua tring Sui bot khi Mat 1}1au hong cht:yen
thanh trong sudt
Ph trinh ohan ti BaClz + Nast4 — CaC03 +2HCl — NaOH + HCI —
ong trinh phan BaSO.d + 2HCl CaCl, + CO.1 + H,0 NaCl + H,0
Phuone trinh ion Ba? + SO, — BaSO4 2H + CaCO; ™ H" +OH — H,0
& Ca®* + COs1 + H;0

- Phuong trinh ion rat gon ctia phan tng cho biét ban chat ctia phan tmg trong dung dich cac chat dién 1i.

7=

@

N . \ - A A cn 1
‘ Vidu 1. Tim hi€u vé sy dién li

Thi nghiém thu tinh dan dién cua nudc, mudi an va dung dich mudi an duoc thye hién nhu mé ta trong
Hinh 2.2.

N

Nudc
tinh khiét tinh khiét
Hinh 2.2. Thi tinh dan dién cta dung dich mudi &n
Thuc hién yéu cau:
a) Hay nhic lai khai niém dong dién.
b) Pén sang cho thdy dung dich NaCl din dién, ching t6 dung dich c6 hat mang dién. D6 c6 thé 1a loai
hat nao (electron, phan tir NaCl, cation hay anion)?
c¢) Hay giai thich sy tao thanh cac hat mang dién do.
bap an:
a) Dong dién 1a dong dich chuyén c6 huéng ctia cac hat mang dién.
b) Pén sang cho thiy dung dich NaCl dan dién, ching té dung dich c6 hat mang dién. Do c6 thé 1a cation
va anion.
¢) NaCl 1a hop chét ion, trong tinh thé c6 cac ion Na' va CI lién két v6i nhau bang lyc hut tinh dién.
Nudce 1a mot dung méi phan cuc. Khi cho tinh thé NaCl vao nudc, cac ion Na* va CI trén bé mat hat cac
phan tir nude lai gan. Cac phén tir nude hudng cac dau am vao ion Na*, cac dau duong véao ion CI™ va lam
yéu lién két giita cac cation, anion trong tinh thé va khuéch tan vao nudc.
Vi du 2. Phat biéu ndo sau day dung khi néi vé su dién 1i?
A. Su dién li 14 qua trinh phén li mot chat trong nuéc thanh ion.
B. Su di¢n li quéa trinh hoa tan mot chit vao nude tao thanh dung dich.
C. Su dién li 1a qua trinh phan li mot chat dudi tac dung ctia dong dién.
D. Sy dién i thuc chét 1 qua trinh oxi ho4 - khtr.
Vi du 3 (NB). Tim hiéu chit dién li va chit khong dién li:
Két qua thir tinh dan dién v6i cac dung dich hydrochloric acid (HCI), sodium hydroxide (NaOH),
saccarose (C2H»O1), ethanol (C,HsOH) dugc trinh bay trong bang duéi day. Hay hoan thanh cac thong
tin con thiéu trong bang vao vo:

Dung dich Dung dich NaOH Nudc duong Dung dich ethanol
HCI
Hién tuong Dén sang Dén sang bén khong sang | Dén khong sang
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Dung dich dan ? ? ? ?
dién/khong dan dién
Co/khong ¢ cac ion trai ? ? ? ?
dau trong dung dich
Chat dién li/chat khong ? ? ? ?
dién li
Dap an:
Dung dich HC1 | Dung dich NaOH Nudc duong Dung dich ethanol
Hién tuong Dén sang Dén sang Dén khong sang | Den khong sang
Dung dich dan Dung dich dan Dung dich dan | Dung dich khong | Dung dich khong
dién/khong dan dién dién dan dién dan dién
dién
C6/khong co cac | Coion traidau | Co ion trai dau Khong c6 ion | Khong cé ion trai
ion trai ddu trong | trong dung dich | trong dung dich trai ddu trong dau trong dung
dung dich dung dich dich
Chat dién li/chat | Chat dién li Chat dién li Chat khong dién | Chat khong dién li
khong dién li li

Vi du 4. Cho cac chat sau: glucose (C¢H1206), NaCl, KOH, Ba(OH),, AICl;, CuSOs, N>, O,, H,SOs,
saccharose (C1,H»01;). Co bao nhiéu chit chat dién li trong cac chat trén?

bap an: 6.

Vidu 5. So sdnh kha nang phan li trong nudc cia HC1 va CH;COOH.

Két qua thir tinh din dién v6i dung dich HCI 0,1 M va dung dich CH;COOH 0,1 M cho thay trudng hop
cbc dung dung dich HC1 0,1 M bong dén sang hon.

Thiee hién yéu cau sau: Hiy so sanh sb ion mang dién trong hai dung dich trén, tir d6 cho biét acid nao
phéan li manh hon.

Pép 4n: Hai dung dich HCI va CH;COOH c6 cing ndng d6 1a 0,1 M. Trudng hop cdc dung dung dich
HCI1 0,1 M béng dén sang hon = s hat mang dién trong dung dich HCI nhiéu hon s6 hat mang dién
trong dung dich CH;COOH 0,1 M. Vay acid HCI phan li manh hon.

Vidu 6. Cac dung dich sau day co6 cung néng d6 0,10 mol/L, dung dich nao dan dién tbt nhat?

A. CH;COOH. B. H,SO.. C. HL. D. HCL
Vi du 7. Dy chat nio sau day déu 1a chat dién li manh?
A. HCOOH, Na,COs, CaCl,, HF. B. HNO;, CH;COOH, BaCl,, Mg(OH),.
C. HCI, H3PO4, FC(NO3)3, NaOH. D. HzSO4, Ba(OH)z, BaClz, NH4NO3
Vi du 8. Diy chat nao sau ddy déu la chat dién li yéu?
A. HCOOH, Na,CO;3, CaCl,, HF. B. HF, CH;COOH, HCIO, Fe(OH)..
C. HCI, H3PO4, FC(NO3)3, NaOH D. HzSO4, Ba(OH)z, BaClz, NH4NO3

Vi du 9. Viét phuong trinh dién li cta cac chat sau:
a) Acid: CH;COOH, HF, H,SO., HI.
b) Base: KOH, Ba(OH),, Cu(OH)..
¢) Mubi: KNOs, Na,SO, K,HPO..
bap an:

a) CH;COOH = CH;COO + H"

HF = H + F

HzSO4 —> 21‘14r + S()42

HI - H +1°

b) KOH — K"+ OH"

Ba(OH), — Ba*" + 20H

Cu(OH), = Cu* +20H"
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C) KNO; — K+ NO37

Na,SO, — 2Na' + SO42_

KzHPO4 — 21(4r + HPO42_

HPO427 = H* + PO437

Vi du 10. Tinh ndng d6 mol cta cac ion trong dung dich tmg véi cac truong hop sau:
a) Dung dich AI(NO;); c6 ndng d¢ 12 0,1M.

b) Hoa tan hét 4 gam NaOH vao 100 mL nudc.

¢) Tron 100 mL dung dich HCI IM véi 100 ml dung dich H,SO4 0,5M.

bap an:

a) [AP']=0,1M ; [NO5] = 0,3M.

E: IM
b) nnwon = 0,1 mol = [Na'] = [OH] = 0,1
My =00 mol va ny ., =0,05 mol
C) : =ty
0140052 0. i . 0.03 ]
[H']=]—H:m; [Cl ]:_]:n._m.- SO, |= > 1.25M
02 e 03

Vi du 11. Viét phuong trinh phan tir va ion rat gon ctia cac phan tng sau (néu c6) xay ra trong dung dich
giita cac cap chat sau:

a) AgNO; + KBr b) NaOH + HF
¢) Fe»(S0.); + NaOH d) CaCO; + HCI
Pap an:
Phuong trinh phan t Phuong trinh ion rat gon
a. AgNO; + KBr — AgBr + KNO; Ag"+ Br- - AgBr
b. NaOH + HF — NaF + H,O OH +HF - F + H0O
C. Fey(SO4); + 6NaOH — 2Fe(OH); + 3Na,SO4 Fe’* + 30H — Fe(OH);
d. CaCOs; + 2HCI — CaCl, + CO; + H,O CaCO; + 2H" — Ca*>" + CO, + H,O

Vi du 12. Cho céc phan ung sau:
(a) FeS + 2HCI — FeCl, + H.S
(b) Na,S + 2HCI — 2NaCl + H,S
(c) 2AICI; + 3Na,S + 6H,O — 2A1(OH); + 3H,S + 6NaCl
(d) KHSO, + KHS — K,SO4 + H,S
(e) BaS + H,SO, (loang) — BaSO4 + H.S
S6 phan tng c6 phuong trinh ion rat gon: $* + H — H,S 1a

A. 2. B. 3. C. 1. D. 4.
Vi du 13. Diy céc ion co thé ton tai trong cting mot dung dich 1a

A.Fe™, Ag", NO5, Br. B. Mg*, AI’*, OH, SO,*.

C.Na', NH,", SO,*, CI.. D. K", OH, Ba*", HCOs".

Dap an: Cac ion c6 thé cung ton tai trong mot dung dich khi chung khong két hop duge véi nhau tao
thanh it nhat mot trong cac chat sau: Chat két taa, chat dién li yéu va chat khi.
A. Loai vi ¢6 phan Gng: Ag" + Br- —> AgBr
B. Loai vi ¢6 phan tmg: Mg** + 20H — Mg(OH),| va AI’* + 30H — Al(OH);|
C. Loai vi ¢6 phan tng: OH + HCOs- — CO;* + H,O

Ba*" + CO;* — BaCOs)
Vi du 14. Kha ning din dién ctia nude voi trong (dung dich Ca(OH), trong nuéc) dé trong khong khi
giam dan theo thoi gian. Hay giai thich diéu nay.
Dép an: Nude voi trong hap thu CO, trong khong khi tao thanh CaCO; va H,O, lam giam ndng do cia
Ca(OH), nén kha ning dan dién giam.

II. THUYET ACID — BASE CUA BRONSTED — LOWRY
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1. Khai niém acid va base theo thuyét Bronsted — Lowry:
Theo thuyét acid — base ciia Bronsted — Lowry:
- Acid 1a nhitng chét c6 kha ning cho proton (H"), base 14 nhiing chit c¢6 kha ning nhan (proton H").
Vidu 1:

"HCI + H,O —— H;O' + CI

H+
Trong phan tng trén: HCI 1a chat cho H', HCI 14 acid; H,O 1a chat nhan H*, H,O 1 base.
Vidu 2:

NH; + H,O == NH; + OH"
H“l‘
Trong phan tmg thuan: NH; 1a chat nhan H', NH; 1a base; H,O 1a chét cho H', H,O 1a acid.
Trong phan ung nghich: NH," 1a acid; OH™ 1a base.

Vidu 3:
Phuong | Heos + H,0 = H0'+ co% HCO3 + H,0 <= HO™ + H,COs
trinh H* H*
Vai tre - -
cé?lc;gt Phan ung thuén: HCO; la acid; H,O 1la base Phan tng thuan: HCO; la base; H,O la acid
2- . \ . T
Phan (mg nghich: CO; 1a base; H;O" 1a acid | Phan tmg nghich: HCO; la acid; OH 13 base
HCO; \ A 5 <\ r A A dE \ Je A + A rour A ~ 7
Ion 3 va phan t& H,O vura c6 thé nhan H", vira ¢6 thé cho H" nén c6 tinh chat ludng tinh.
- Tong két:
Acid Base Chit lwéng tinh
- Acid 1a chat cho proton |- Base 1a chat nhan | - Chat ludng tinh 14 chat vira c¢6 kha
(HY). proton. nang nhwong, vua c6 kha ning
- Bao gom: - Bao gom: nhén proton.
+ Phan to: HCI, HNO;, |+ Phan ti: NaOH, KOH, ... - Bao gém:
H,SOs,, ... + Anion gbc acid cta acid | + Oxide, hydroxide ludng tinh:
+ Cation kim loai ctiia base yéu khong con H: COs”, | ALO;, AI(OH);, ZnO, Zn(OH),,
yéu: Mg, A, Fe*', ... va | SOs%, §%, PO.%,... Cr(OH)s, ...
NH,". + Gbc acid cua acid yéu con H:
+ Anion: HSOy, ... HCOj5, HSOs5, HS', H,POy, HPO42_,
- Mubi tao thanh tir acid yéu va
base yéu: (NH,),COs, ...

2. Uu diém ciia thuyét Brosted — Lowry:
- Thuyét Arrhenius phat biéu rang acid 1a chat phan li trong dung dich nudc tao thanh H* con base 1a chat
phan 1i trong dung dich nudc tao thanh OH ™. Thuyét nay chi dung cho truong hop dung méi 1a nude.
Thuyét acid va base ctia Brosted — Lowry tong quat hon thuyét Arrhenius, phan tir khong c6 nhom OH
nhu NH; hodc ion CO;* ciing 1a base.
& m co BIET
Thuyét acid-base ctia Bronsted — Lowry con ¢d thé md rong doi vdi nhiing phan ing acid — base trong dung moi
khong phai nudc. Vi du, perchloric acid (HCIO ) trong dung moi acetic acid (CH,COOH), xay ra phan ting:
HCO, + CH,C00H = (10, + CH,CO0H]
Trong phan ting trén, HCIO, 1a acid vila chat cho H', con CH,COOH la base vi la chat nhan H*.
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@ Vi du 1. Theo thuyét acid — base ciia Bronsted — Lowry.

a. Acid 1a chat cho proton H".

b. Base 1a chat nhan proton OH .

¢. Trong phan tir acid phai c6 nguyén tir hydrogen.

d. Trong phan tir base phai c6 nhom hydroxy (OH).

Trong méi y a), b), ¢), d) & méi cdu, chon diing hodc sai.

Dép an:

Theo thuyét acid — base cia Bronsted — Lowry: acid 1 chat cho proton H, base 1a chat nhan proton H'.
a.b.

b. S.

c. S.

d.S.

Vi du 2. Dya vao thuyét acid — base cta Bronsted — Lowry, hiy xac dinh chét nao 1a acid, chat nao 1a
base trong cac phan ing sau:

a) CH;COOH + H,0 = CH;COO + H;0"

b) S* + H,O & HS + OH

bap an:

Thuyét Bronsted — Lowry cho rang acid 1a chat cho proton (H') va base 1a chat nhan proton (H").

a) CH;COOH + H,0O = CH;COO + H;0"

Trong phan ung trén: CH;COOH cho H', CH;COOH 1a acid; H,O nhan H', H,O la base.

b) S* + H,0 = HS + OH

Trong phan ung trén: H,O cho H*, H,O 1a acid; S* nhan H', S* la base.

Vi du 3. Cho céc phan tir va ion sau: HI, CH;COO-, H,PO,, COs*, NH;. Hiy cho biét phan tr, ion nao la
acid, base, ludng tinh theo thuyét Bronsted - Lowry. Giai thich.

Pap an:

HI (a01d) + H20 — H3()+ +I

CH.COO (base)+H.0  CH.COOH+ OH

cos- (035¢) 4y j,0 ' HCOy + OH-

H,PO, ibase) + H,O  H,PO, + OH

H,PO, (acid) +H,0 HPO +HO' g oo

NH, (base)+H.O  NH.+OH

I11. KHAI NIEM pH VA Y NGHIA CUA pH TRONG THUC TIEN
1. Su dién li ctia nuédc:

H0 "' H" + OH
- Tich sb ion cta nudc: Kw = [H'].[OH] =10"M (do ¢ 25°C)
Kw la mot hﬁng sb, chi phu thude vao nhiét do.
- B6i voi nuée tinh khiét: [H'] = [OH] = 107"M.
2. Khai niém pH:
- Nong d6 ion H', OH" duoc dung dé danh gia tinh acid hodc base cua cac dung dich. Tuy nhién, néu cac
dung dich c6 [H'], [OH] thap, chiing 1 nhitng con s6 mii 4m hodc nhiéu chir sé thap phan. Vi vay, dé
tién sir dung, ta dung dai luong pH véi qui uéc nhu sau:

pH =-Ig[H'] hodac [H"] = 10"

- Ta ¢6 cong thuc: pH + pOH = 14|:|
- Méi lién hé giita pH va méi trudng ctia dung dich:
+ Moi truong axit: [H]>[OH ] nén [H]> 10"M hay pH < 7.
+ Mbi trudng kiém: [H'] <[OH ] nén [H']<107M hay pH > 7.
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+ Moi truong trung tinh: [H]=[OH]=10"M hay pH = 7.
- Thang pH thudng dung c6 gié tri tir 1 dén 14.

LT 1077 10-14
| [ ] ] ] ]
| | I I I [ “‘l“'
pH 1 2 3 4 5 6 7 8 9 10 1 12 13 14
2 acid trung tinh base >

3.Y nghia ciia pH trong thue tién:
- Chi s pH c6 ¥ nghia to 16n trong thyc tién, pH c6 lién quan dén strc khoé con ngudi, sy phat trién ciia
dong vat, thuc vat, ...

i JEm coBIET
: udc bot

,__,-——-""F;Hze,onyA Chi s pH trong nuéc tiéu
' thuting trong khoang 4,8 - 7,0.
Mau Néu pH nuéc tiéu cao trén
i PH=73-74 g0, bénh nhan 6 thé dang
B e Daday méc mot 56 benh nhu sGi
A pH=1,5-35 than, nhiém fring dudng

Ruét non
pH=4,0-7,0

Rubt gia

tiét niu,. ..

Néu pH nudc tidu thap dudi
5,0, nudc tiéu co tinh acid han
binh thudng, bénh nhén c6 thé

pH=55-7,0

dang médc bénh tiéu dudng,
tiéu chdy, mat nudc, ...

- Trong co thé ctia con ngudi, mau va cac dich cua da diy, mat, ... déu c6 gia tri pH trong mot khoang
nhit dinh. Chi s6 pH trong co thé c¢6 lién quan dén tinh trang strc khoé. Néu chi sb pH ting hodc giam dot
ngot, khong nam trong gidi han cho phép thi ¢6 thé 1a dau hiéu ban dau cta bénh li, con ngudi can duoc
kham dé tim ra nguyén nhan.
- Mot s dong vat séng dudi nudc can co pH thich hop, vi du tdm va ¢ wa sdng trong méi truong nudc
¢6 pH khoang 7,5 — 8,5 do d6 can thudng xuyén theo doi pH cta nude dé dam bao diéu kién sbéng thich
hop cho c4, tom ... dam bao hiéu qua nudi trong thuy san ...
- Mot s6 loai thuc vat chi phat trién tot trong dat co gia tri pH thich hop, do do can cai tao dat co pH phu
hop v6i loai cay dang trong dé dem lai hiéu qua kinh té cao ...

Cay che Cay lua Céay ca chua
pH 45-55 55-65 6,0-7.0
- Trong doi sdng hang ngay, cac san pham nhu dau goi, xa phong, kem dudng da ... ciing déu can co gia
tri pH trong mot khoang nhét dinh dé an toan véi nguoi sir dung.
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- Acid 3c quy

Nuéc chanh

g Acid da day
]

A\
\zﬁ\a Gidm
ey

“g Ca phé den
Wi Nudc
o 2 tinh khiét

. Kem
e | % danh r3ng

e wN

Milk of Magnesia
Thudc x8

) Nuéc xa phong
Nudc vé
sinh b&p

Nuéc théng cdng 3R

4. Xac dinh pH bing chit chi thi:
- Chat chi thi mau xac dinh gia tri pH gan ding, thuong dung 13 quy tim va phenolphtalein.

Quy tim do tim xanh
y pH<6 pH=7 pH> 8
. khong mau hong
Phenolphtalein pH <8 pH > 8
- Khi can xac dinh chinh x4c hon, ngudi ta dung may do pH.
& em co BIET

Chét chi thi mau trong tw nhién

o

Hoa ddu biét —Bd'p cdi tim Hoa dédm but Hoa cam ti cau
Hoa dau biéc, hoa cAm ti cAu, hoa dam but, b:flp cai tim,... cd chura cac hop chét hitu co mang mau va mau sdc cua
chung thay d6i theo pH ctia mdi trudng nén c6 thé sir dung chiing 1am chat chi thi mau.
Vi du: sic td tao mau dic trung cho dau biée 1a cac hop chit thuoc nhom anthocyanin, mot trong nhirng chét chéng
oxi hod tu nhién. & méi truong pH nhoé hon 7 (mdi truong acid), anthocyanin chuyén sang mau d6 tim, & moi
truong pH 16n hon 7 (mdi trudng base) chung chuyén sang mau xanh sam.

—
y
@ Vi du 1. Mot loai dau goi dau c6 ndng d6 ion OH 14 10> mol/L.
a) Tinh ndng d¢ ion H', pH cua loai dau gdi noi trén.

b) Mbi trudng cua loai dau goi trén 1a acid, base hay trung tinh?

bap an:
a)Taco: [H].[OH] =10"
10—14 10—14
<:> [H+] iy 6 —8.83

[OH] 1077

Ta c6: pH = -log[H'] = 8,83.
b) pH > 7 nén méi truong cua loai dau goi trén 1a base.
Vi du 2. Dung dich ctia mdt acid ¢ 25°C c6
A.[H7=1,0.10"M. B.[H]<1,0.10"M.
C.[H]>1,0.10'M. D. [H].[OH] > 1,0.10"*M.
Vi du 3. Mot hoc sinh 1am thi nghiém xac dinh d6 pH cua dét nhu sau: Léy mot lugng dét cho vao nudc
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roi loc lay phan dung dich. Ding may do pH do dugc gié tri pH 1a 4,52.

a) Hay cho biét moi truong cta dung dich 13 acid, base hay trung tinh.

b) Loai dt trén dugc goi 1a dat chua. Hay dé xuat bién phap dé giam do chua, ting 46 pH cua dat.
bap an:

a) Gia tri pH 1a 4,52 <7 nén méi truong cua dung dich 1a acid.

b) Bién phap dé giam d6 chua, ting d6 pH cta dat:

+ Xay dung hé thdng tudi, tiéu nudc dé rira chua cho dit.

+ Str dung voi bot, tro bép ... bon cho dat.

+ Bon phan hiru co, phan chudng o hoai muc ... cho dat (cach nay gitp giam pH cua dat mot cach tir ti,
néu mudn giam pH cta dat mot cach nhanh chéng thi cach nay khong phu hop).

Vi du 4. pH cua dung dich nao sau day c6 gia trj nho nhat?

A. Dung dich HC1 0,1 M. B. Dung dich CH;COOH 0,1 M.
C. Dung dich NaCl 0,1 M. D. Dung dich NaOH 0,01 M.
bap an:

Dung dich HCI 0,1 M CH;COOH 0,1 M NaCl 0,1 M NaOH 0,01 M

pH = —1g[H'] 1 > 1 7 12

Vi du 5. Do pH cta mot coc nude chanh duoc gia tri pH bang 2,4. Nhan dinh nao sau day khong dung?
A. Nudc chanh c6 moi truong acid.
B. Nong d6 ion [H'] ctia nude chanh 1a 1024 mol/L.
C. Nong d6 ion [H'] ctia nude chanh 13 0,24 mol/L.
D. Nong d6 cua ion [OH7] ctia nuéc chanh nhé hon 107 mol/L.
bap an:
pH = 2,4 <7 = Nudc chanh c6 mdi truong acid (loai A).
[H'] ctia nude chanh la 107" = 10** (loai B).
[OH] cua nude chanh 1a 10"° < 107 (loai D).
Vi du 6. Nudc Javel (chira NaClO va NaCl) dugc dung 1am chét tay rira, khir tring. Trong dung dich, ion
ClO" nhan proton ctia nuée dé tao thanh HCIO.
a) Viét phuong trinh hoa hoc ciia phan tmg xay ra va xac dinh chit nao 1a acid, chét nao 13 base trong
phén g trén.
b) Dya vao phan mg, hiy cho biét méi truong ciia nudc Javel 13 acid hay base.
bap an:
a) Phuong trinh hod hoc cua phan trng xay ra:
CIO" + H,O =2 HCIO + OH"
Trong phan ung trén CIO nhan H" tir nudce nén la base; H,O 1a acid.
b) Dya vao phan ng ta thdy moi trudng cta nude Javel 1a moi truong base.
Vi du 7. Lam chét chi thi mau tir hoa dau biéc/ bap cai tim
Chudn bi:
- Hoa d4u biéc (khoang 50 g) hodc bip cai tim thai nho (khoang 100 g).
- Cbe thuy tinh 250 mL, nudce s6i, diia thuy tinh, ludi/ vai loc.
- Céc cbe (da dugc dan nhan) dung giém an, nude C sui, nude rira bat, nude soda, nude mudi.
- Gidy pH hodc may do pH.
Tién hanh:
— Ngam khoang 50 g hoa dau biéc/100 g bap cai tim di dugc chudn bi vao 100 mL nudce soi trong khoang
10 phut. Loc bang ludi loc hodc vai loc, thu duge dung dich. Dung dich nay dugc sir dung lam chét chi
thi.
— Dung may do pH (hoic gidy pH) xac dinh pH cta cac dung dich.
- Cho vai giot chét chi thi 1an luot vao cac dung dich: gidm an, nudc C sii, nude rira bat, nuéc soda, nude
mudi va khudy déu. Quan sat sy d6i mau cua cac dung dich.
Hoan thanh théng tin theo mau bdang sau vao vo:
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Gidm an | Nudc C sui | Nude rira bat | Nudc soda | Nude mudi

pH 3 3,5 9,5 3,8 7

Mau ctia chat chi thi ? ? ? ? ?

Moi truong acid/ base ? ? ? ? ?

bép an:
Giam an | Nudc C sui | Nudc rira bat Nudc soda Nudc mudi
pH 3 3,5 9,5 3.8 7
Mau ctia chit chi thi bo tim Do tim Xanh vang Do tim Khéng doi mau

Mobi truong acid/ base Acid Acid Base Acid Trung tinh

Vidu 8. C6 4 1o hoa chat bi mat nhin g@)m cac dung dich: H,SO,, NaOH, NaCl va K,SO,. Hay nhén biét
cac lo hoa chét trén.

bap an:
Hoa chat H,SO, NaOH NaCl K,SO,
Quy tim Do Xanh Khong d6i mau Khong d6i mau
BaCl, X X Khong hién tugng | Két ta tring

Vi du 9. Binh thuong, chi s pH cta nudc tiéu & ngudi dao dong trong khoang 4,5 — 8,0. Néu pH cua
nudce tiéu giam Xuéng dudi 4,5 thi ¢6 nghia 1a bi du acid, con cao hon 8,0 thi c6 nghia 1a bi du kiém. Soi
than 1a khdi chat ran hinh thanh trong than, gy dau khi ngin can dong nudc tiéu tir than xudng niéu quan.
Mot trong cac dau hiéu cua bénh so6i than 1a nude tiéu bi du acid hodc du kiém. D& xuit 1 cach lam don
gian dé co thé tién luong bénh soi than.

bap an:

Céach 1am don gian dé co thé tién lugng bénh s6i than 1a mua gidy chi thi pH, thtr pH cta nudc tiéu (ngay
sau khi di vé sinh) dé x4c dinh pH gan ding ctia nudc tiéu. Néu gidy chi thi pH cho thay pH cua nudc tiéu
xuéng dudi 4,5 hoac cao hon 8 nghia Ia co thé c6 diu hiéu cta bénh séi than, cAn di khdm & céc co s& y
té.

Vi du 10. Oxygen dugc din truyén trong co thé 1a do kha ning lién két ciia oxygen v6i hong cau trong
mau theo can bang sau: HbH'(aq) + Os(aq) ' | HbO,(aq) + H'(aq)

b0 pH cua mau ngudi binh thuong dugc kiém soat chit ch@ trong khoang 7,35 — 7,45. Dya vao can béng
trén, giai thich vi sao viéc kiém soat pH ctia mau ngudi lai quan trong. Diéu gi s& xay ra véi kha nang van
chuyén oxygen cta hong cau néu mau trd nén qua acid (mot tinh trang nguy hiém dugc goi 1a nhiém toan
hay nhiém ddc acid)?

Dép an:

Theo nguyén li chuyén dich cén bang Le Chatelier,khi mau ngudi trd nén qué acid tirc 1a pH giam va
ndng d6 H' ting, cAn bang s& chuyén dich sang trai. Diéu nay khién trong mau c6 it HbO,, nén kha ning
van chuyén oxygen cta hong cau s& giam.

IV. SU THUY PHAN CUA CAC ION
- Phan tng gilra ion véi nude tao thanh cac dung dich c6 mdi truong khac nhau dugc goi 1a phan tng
thuy phan.

Phan rng thuy phan cation Phan rng thily phan anion
- Cac cation cua base yéu (tir Mg?* tré di va NH,") - Cac anion gdc acid cua acid yéu thiy phan
thity phan cho moi truong acid. cho moi truong base.
VD: AP+ H,0 ¥t Al(OH) + H VD: CO:* + H,0 ¥ 1 HCO;y + Ol
Fe* +H,0 't Fe(OH)* + H' - Cac anion gdc acid ciia acid manh khong bi
- Céc cation ctia base manh khong bi thity phan. thuy phan.

Do d6, dung dich AICI;, FeCl; c6 moi truong acid. Trong thuc té, cac loai dat co chira nhiéu ion Al¥, Fe**
c6 gia tri pH thap hay con goi 1a dat chua. Pé khr chua, nguoi ta bon voi cho dat.
Cic mubdi nhém va sit, vi du: phén nhém ((NHi),SO4.AI(SO.):.24H,0) va  phén  sat
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((NH4)>S0O4.Fe;(504)5.24H,0) duge str dung lam chat keo tu trong qua trinh xir i nude, dung lam chat
cam mau trong cong nghiép dét, nhudm, hodc lam chét két dinh, chong nhoé trong cong nghiép giay,...

—
y
@ Vi du 1. Cho cac dung dich sau: Na,COs, AlICl;, FeCls.
a) Cho biét pH cua cac dung dich muébi trén.

b) Nhén xét va giai thich vé méi trudng cua cac dung dich trén.
Dép an:

a)

Dung dich Na,COs AlCl; FeCls
pH >7 <7 <7

b) Trong dung dich Na,COs, ion Na” khong bi thuy phan, con ion CO;* thuy phan trong nudc tao ra ion

OH' theo phuong trinh: COs> + H,0 ' HCOs + OH

Vay dung dich Na,COs c6 moi truong base.

Trong dung dich AICI; va FeCls, ion CI khong bi thuy phan, cac ion AI** va Fe** bi thuy phén trong nudc

tao ra ion H" theo phuong trinh ¢ dang don gian nhu sau:

AP+ H,O = AI(OH)*" + H"

Fe’* + H,O = Fe(OH)* + H'

Vay cac dung dich AICI; va FeCl; ¢6 moi truong acid.

Vi du 2. O cic ving qué, ngudi dan thuong ding phén chua dé 1am trong nudc nhd tmg dung cua phan

tg thuy phan ion AI**? Giai thich? Chét hay ion nio 1 acid, 1a base trong phan tng thuy phan AI**?

bap an:

Khi phén chua tan vao nudc thi ion Al°" bi thily phan theo phan tng:

Al™ 4 3H.,0 AlTOH), + 3H"

I’

Céc bui ban sé& bi cudn theo két tiia keo trang AI(OH)3 ling xudng day nén nudc sé trong lai.

Trong phan ung trén Al3+ la acid; H2O la base.

Vi du 3. Hiy cho biét dung dich phén sat (NH4),SO4.Fex(SO4):.24H,0) c6 mdi trudng acid hay base. Giai
thich. Vi sao ngudi ta c6 thé dung phén sit dé loai bo cac chat lo limg trong nudc?

bap an:

Do trong nuréc, phén sit bi phan 1i hoan toan theo phwong trinh:

NH4F€(SO4)2. 12H20 — NI‘L;Jr + Fe3+ + 2SO42_ + 12H20

TIon NH4" va Fe*" dong vai tro 14 acid trong cac can bang:

NH," + H,O = NH; + H;0" (¥)

Fe’" + 3H,O = Fe(OH); + 3H" (**)

Ngudi ta c6 thé dung phén sit dé loai bo cac chét lo ling trong nude boi ion Fe* tao Fe(OH)s theo (**) &
dang két tiia, c6 kha nang hip phu cac chat roi ling xudng day bé.

Vi du 4. Khi mua lién tuc nhiéu ngdy c6 thé lam cho d6 pH cua nudc trong ao hd giam xudng dudi 6,5 va
ngudi ta thudng ric voi bot dé diéu chinh do pH. Hay giai thich?

bép an:

Do pH thip (tinh acid cao) nén ric voi bot (co tinh base) dé trung hoa bét lugng acid, 1am tang pH cho

nudc.

V. CHUAN PO ACID — BASE

1. Nguyén tic:

- Chuan d6 1a phuong phép xac dinh ndng d6 cia mot chit bang mot dung dich chuén d3 biét néng do.

- Nguyén tic chuin d6 acid — base: Dung acid manh (vi du HCI) da biét truéc ndng d6 mol lam dung dich
chuin dé xac dinh néng dd mol cua dung dich base manh (vi du NaOH).
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- PTHH: NaOH + HC] — NaCl + H,O
- Thoi diém HCI tac dung vira hét véi NaOH (diém twong duong) xac dinh bang sy d6i mau cta chat chi
thi phenolphtalein (thoi diém diém dé két thiic chuan do).
- Cong thire: Cucr.Vier = Craon. Vieon (trong d6 C 14 ndng do, V 1a thé tich)
2. Thyc hanh chuin d9 acid — base
Chudn bi:
— Dung dich HC1 0,1 M; dung dich NaOH né)ng do khoang 0,1 M; dung dich phenolphthalein.
— Pipette 10 mL; burette 25 mL; binh tam giac 100 mL; binh tia nudc cAt; gia do, kep burrete.
Tién hanh:
— Dung pipette lay 10 mL dung dich HC1 0,1 M cho véo binh tam giac, thém 1 — 2 giot phenolphthalein.
— Cho dung dich NaOH vao burette, diéu chinh dung dich trong burette vé mic 0.
— Mo khod burette, nho timg giot dung dich NaOH xudng binh tam giac (lic déu trong qua trinh chuan
d6) dén khi dung dich xuat hién mau hong nhat (bén trong khoang 10 gidy) thi dirng chuan do.
- Ghi lai thé tich dung dich NaOH da dung.

[ Burett
NaOH ?M
Pipette '\ Poc
the tich
HC10.1M \

Propper Pipette

/ Phenolphthalem

Pong

’ . e

Y.y

Thi nghiém chudn dé dung dich NaOH beéing dung dieh HCI 0,1M

Tién hanh chudn do it nhat ba lan, ghi 56 liéu thuc nghiém va hoan thanh vao vo theo mau bang sau:

VHCl VNaOH th NaOH CNaOH
Thi nghi¢m 1 ? ?
Thi nghiém 2 ? ? ? ?
Thi nghiém 3 ? ?

Hoc sinh tién hanh thyc hanh & trén 16p va ghi két qua vao bang.

—
y
@ Vi du 1. Phuong phép chuén d6 1a phuong phap

A. xac dinh néng dd cua mot chat béng mot dung dich chuén d3 biét n(‘A)ng do.

B. xac dinh ndng do ciia mot chat bang mot dung dich chuin chua biét ndng do.

C. xac dinh néng d6 ctia mot chat béng su thay ddi mau sic cua dung dich chuén.

D. xac dinh ndng d6 ctia mot chat bang su thay d6i mau sic cta cac chi thi thong thudng.
Vi du 2. Giai thich vi sao trong thi nghiém chuan d6 dung dich NaOH bang dung dich HCI, ta két thiic
chuén d¢ ngay khi dung dich trong binh tam giac chuyén tir khong mau sang hong (bén trong it nhat 20
giay).
bap an:
Ta két thiic chuan d6 ngay khi dung dich trong binh tam giac chuyén tir khéng mau sang hong (bén trong
it nhat 20 gidy) vi luc nay HCI vira duoc NaOH trung hoa hét, phan nhé NaOH khi duoc thém tiép s& lam
phenolphtalein chuyén sang mau hong.
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Vi du 3. Néu mot s6 diém can chu ¥ trong qua trinh chuan do.

bép an:

- Tranh dé céc hoa chéat nhu dung dich HCI, dung dich NaOH ban vao tay, mit.

- Cac dung cu thuy tinh (binh tam giac, burette, pipette ...) d& v&, can can than.

Vi du 4. Néu mot s6 nguyén nhan c6 thé dan dén sai sd trong qua trinh chuan do.

bap an:

- Sai s6 do phuong phéap hay quy trinh chuin d6: phan tng hoa hoc khong hoan toan, chi thi d6i mau khi
chua dén diém tuong duong ...

- Sai sb do dung cu nhu: dung cu chua dugc rira sach, dung cu chua dugce chuén hoa. ..

- Sai s6 do ngudi 1am thi nghiém: mét nhin khong chinh xéc, cau tha trong thuc nghiém ...
- Sai s6 do ho4 chat khong tinh khiét.

[ CAC DANG TOAN TRONG TAM ]

1: Phwong phap bao toan dién tich

- Noi dung dinh luat bao toan dién tich: Trong mdt h¢ co 1ap dién tich dugc bao toan.
- Céc hé qua rut ra tir dinh luat:
+ H¢ qua 1: Trong dung dich:

Téng s6 mol ion dwong x gia tri dién tich dwong = Téng s6 mol ion 4m x gia tri di¢n tich Am.
+ Hé qua 2: Khi thay thé ion niy bang ion khéc thi:

S6 mol ion ban diu x gi4 tri dién tich ciia né = S6 mol ion thay thé x gia tri dién tich caia no.
- Khi ¢6 can dung dich thi: myu.; = Téng khéi lugng cia cac ion.

Vidu 1. Mot cde nude ¢o chira a mol Ca**, b mol Mg, ¢ mol CI, d mol HCO;". Hé thirc lién hé gitra a, b,
c,dla
A.2a+2b=c-d. B.a+b=c+d. C.2a+2b=c+d. D.a+b=2c+2d.
Vi du 2. Dung dich X chtra cac ion: Fe** (0,1 mol), AI** (0,2 mol), Cl'(x mol), SO4* (y mol). C6 can dung
dich X thu duogc 46,9 gam mudi ran. Gia tri cia (x + y) bang bao nhiéu?
bap an: 0,5
|'BT§T:>-:-23«’=ﬂ11.2-ﬁ,2.3=ﬂ18 j|’x=ﬂ,2rm|
]‘BTKL 0,156+ 0,227+ 355x+9%y=469 ly’:[},?m’ﬂl — x+y=0,5

Vi du 3. Dung dich X gém 0,1 mol K*; 0,2 mol Mg*"; 0,1 mol Na*; 0,2 mol Cl" va a mol Y. C6 can dung
dich X, thu dugc m gam mubi khan. Ton Y* va giatriciam la
A. CO;* va 30,1. B. SO va 56,5. C.COs* va42,1. D. SO,* va 37,3.
Pap an:
Bao toan dién tich: 0,1 +2.0,2+ 0,1 =0,2 +2a = a=0,2 mol.
Vi MgCOs két tiia nén Y 13 SO,> = M = 0,1.39 +0,2.24 + 0,1.23 + 0,2.35,5+ 0,2.96 = 37,3 g.

2: Phan \ng trao doi ion trong

- Can luu ¥ t&i cac phan tmg giira céc ion tao san pham c6 chat khi, két tiia va chat dién li yéu.
e Trudng hop tao két tua:

AgNO; + HCl — AgCl + HNO:;

Cl' + Ag" > AgCl
e Trudng hop tao chit khi:

2HCl + Na,CO; — 2NaCl + CO, 1 + H.O

2H" + COs> » CO, + H,0
e Truong hop tao chét dién 1i yéu:
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HCl + NaOH — NaCl + H,O
H" + OH — H,O
- Két hop gitta phwong phap bao toan dién tich va cac phan tng trao dbi ion xay ra trong dung dich.

Vi du 1. Dung dich X chtra cac ion: Fe**, SO,%, NH,", CI. Chia dung dich X thanh hai phan bang nhau:

- Phan mot tac dung vo1 lugng du dung dich NaOH, dun nong thu duogc 0,7437 L khi (¢ dkc) va 1,07 gam
két toa.

- Phan hai tac dung véi lugng du dung dich BaCl,, thu dugc 4,66 gam két tua.

Téng khdi luong cac mudi khan thu dugc khi ¢6 can dung dich X 14 bao nhiéu gam?

bép an: 7,46.

Nys= 0.03mol n, 0.01mol: ny g, = 0.02 mol.

clOH L, T

- Phéan 1:

(1) NH;" + OH — NH;1 + H,0
0,03 «— 0,03

(2) Fe*" + 30H" — Fe(OH)s|

0,01 <« 0,01
- Phan 2:
(3) Ba*" + SO — BaSO.|
0,02 «— 0,02

BTDT: 3.0,01 + 0,03 =2.0,02 + nci = ne = 0,02 mol.

= Khdi lvong mubi khan: mme = 2(56.0,01 + 96.0,02 + 18.0,03 + 35,5.0,02) = 7,46 gam.

Vi du 2. C6 100 mL dung dich X gom: NH,", K*, COs*, SO,>. Chia dung dich X lam 2 phan bang nhau.
Phan 1 cho tac dung v6i dung dich Ba(OH), du, thu dwoc 7,437 L khi NH; va 43 gam két tia. Phan 2 tac
dung véi lugng du dung dich HCI, thu dugc 2,479 L khi CO,. C6 can dung dich X thu dugc m gam mubi
khan. Biét cac khi déu do & diéu kién chuan. Gia trj ciia m 1a bao nhiéu?

Pap an: 49.8.

N Ny, = 03mol: n.,, = 0.1 mol
-Phan1: " 02

(1) NHs" + OH — NH;1 + H,O
0,3 — 0,3

(2) Ba*" + SO42_ — BaSO4¢

0,1 — 0,1
(3) Ba> + COs* — BaCO;|,

0,1 — 0,1 = mgacos = 19,7 gam = mgasos = 23,3 gam = ngasos = 0,1 mol

- Phan 2:
(4) 2H" + COs* — CO,1 + H,0

0,1 — 0,1
BTDT: 0,3 + nx" =2.0,1 +2.0,1 = ng" = 0,1 mol
= M = 2.(0,3.18 + 0,1.39 + 0,1.60 + 0,1.96) = 49,8 g.
Vi du 3. Dung dich X chira c4c ion: Ca*", Na*, HCO; va CI, trong d6 s6 mol cua ion Cl 14 0,1. Cho mdt
ntra dung dich X phan tmg véi dung dich NaOH (du), thu duge 2 gam két tia. Cho mot ntra dung dich X
con lai phan Ung véi dung dich Ca(OH), (du), thu dugc 3 gam két tia. Mat khac, néu dun sdi dén can
dung dich X thi thu dugc m gam chét ran khan. Gia tri ciia m 13 bao nhiéu?
bap an: 8,79.

- Téc dung v6i NaOH: CO5* du, Ca>* hét. <5 = 0,02 mol
(1) HCOs + OH — CO32- + H,O
(2) Ca** + COs> — CaCO:s)

0,02  « 0,02

- Téc dung véi Ca(OH), du = CO5> hét, "<*© = 0,03 mol
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(1) HCO; +OH — CO32_ + H,O
0,03 «— 0,03
(2) Ca** + COs* — CaCOs|
0,03 — 0,03
Trong dung dich X ¢6: Ca*": 0,04 mol; Na': x mol; HCO;: 0,06 mol; CI': 0,1 mol = x = 0,08 mol.

YHCOsy ——> CO + CO, + H,0
0,06 — 0,03 mol
Mo n = 0,04.40 + 0,08.23 + 0,03.60 + 0,1.35,5 = 8,79 g.

: pH - Pha loang dung

- Cong thic tinh: pH=-Ig[H']=a=[H']=10"M
hodc pOH = -1g[OH]=b = [OH]=10"M
- Mbi lién hé giita pH va pOH 1a pH + pOH = 14
- Pha loding dung dich (thé tich ting, ndng d6 giam):
+ Khi pha lodng dung dich acid ra 10% 1an thi pH ting a don vi.
+ Khi pha loing dung dich base ra 10°* 1an thi pH giam a don vi.

Vi du 1. Cho dung dich HCI 1 M (dung dich A) va dung dich NaOH 1 M (dung dich B).

a) Ly 10 mL dung dich A, thém nudc dé duge 100 mL. Tinh pH ciia dung dich sau khi pha lodng.
b) Lay 10 mL dung dich B, thém nuéc dé duge 100 mL. Tinh pH ciia dung dich sau khi pha lodng.
bép an: a) 1;b) 13.

a) S6 mol HCI khong thay d6i, thé tich ting 10 1an = ndng d6 giam 10 lan

HCl > H +Cl |
L pH=-Ig H |=-Ig(0,1)=1
0,10,1M | P g[ } o0

b) S6 mol NaOH khong thay d6i, thé tich tang 10 1an = ndng d6 giam 10 lan

N&OH —»Na +OH |
H=-lg| OH —lg(o,1)=1= 14-1=13
01— O0IM| = PO g[ } J b
Vi du 2. Cho 10 mL dung dich HCI ¢6 pH = 3. Hiy dé nghi cach pha dung dich c6 pH = 4 tir dung dich
trén.
bap an:
Goix (L) la thé tich nudc can cho vao dich dé thuc hién viée pha ché.

pH=3 = [H7=0,01 (M) = "~ Mee"001 X 0.001= 107 {mol)

i

pH=4 =>[H'] = 0,0001 (M) = ' 0.01

Céch pha: Pong 90 mL nudc cit cho tir tir vao binh dung 10 mL dung dich HCI ¢6 pH = 3. Dung diia
thily tinh khudy déu.

Vi du 3. Cho 10 mL dung dich H,SO, ¢6 pH = 2. Thém vao d6 x mL nudc cat khudy déu, thu dugc dung
dich c6 pH = 4. Gid tri cua x la bao nhiéu?

bap an: 990.

n

= r=0,09 fL} = Q[ [I]'lL]'.

0 use = T s = 10210 =10".(10 + x) = x = 990.
Vi du 4. Thém nudc vao 10 mL dung dich NaOH 1,0 mol/L, thu dugc 1000 mL dung dich A. Dung dich
A ¢6 pH thay d6i nhu thé nao so v6i dung dich ban dau?

A. pH gidm di 2 don vi. B. pH giam di 1 don vi.
C. pH tang 2 don vi. D. pH ting gap doi.
bap an:

Khi ting thé tich 1én 100 1an thi ndng d6 ion OH' trong dung dich giam 100 lan
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= ndng d6 H' ting 100 lan ma pH = -log[H'] = pH giam 2 lan.

Dang 4: Phan ing trung hoa - pH
- Ban chét ctia phan tng giita acid va base 1a: H* + OH" — H,0O
+Néu " “"on thi H' con du sau phan Gng.

+Néu " T thi phan tGng vira du.

2 N <n PRI, -
+Néu 1 " ou thi OH con du sau phan ung.
- Néu dé bai yéu cau tinh khoi luwgng chat ran thi: my, = Mumuéi T Miiém du (néu o)
- Xét cac truong hop dua vao pH cia dung dich thu dugc sau phan Gng trung hoa:

n -
epH<7:H du= 1 duy="u "o

e pH = 7: phan ing vira dua = T = Mon

o pH>7:OH du= "o du="on "
- Néu trong hdn hop céc acid c6 H,SO, va trong hdn hop cac base c6 Ba(OH), ma dé bai yéu cau tinh
luong két tia thi con c6 thém phuong trinh ion rat gon: Ba** + SO,> — BaSO,
- Duya vao gia thiét va cac phuong trinh phan tng ion rit gon dé tinh toan suy ra két qua can tim.

Vi du 1. Dé trung hoa hét 100 mL dung dich H,SO4 1M can ding V mL dung dich NaOH 1M. Gia tri cta
Via
A. 200. B. 150. C. 50. D. 100.

Vi du 2. Dung dich HCI ¢6 pH = 1 (dung dich A), dung dich NaOH c6 pH = 13 (dung dich B). Tinh pH
cua dung dich sau khi tron:
a) 5 mL dung dich A va 10 mL dung dich B.
b) 5 mL dung dich B vao 10 mL dung dich A.
¢) 10 mL dung dich B vao 10 mL dung dich A.
béap an: a) 12,5.b) 1,5.¢) 7.
Dung dich A ¢6 [H"] = 0,1M, dung dich B ¢6 [OH]=0,1M
(a) 5 mL dung dich A va 10 mL dung dich B.
ny' = 5.10°.0,1 =5.10* (mol), nox = 0,01.0,1 = 10~ (mol)

H + OH-—> H,O
5.10* — 5.10* (mol)

0.001-510"
o =205 107 6333y

015 = pOH = 1,478 = pH =14 — 1,478 = 12,522
(b) 5 mL dung dich B vao 10 mL dung dich A.
noy = 5.10°.0,1=5.10* (mol), ny" = 0,01.0,1 = 10~ (mol)
H + OH —> H,O

5.10% «5.10* (mol)
i = 2007 G 0333 M pH = 1,477
0013
(c) 10 mL dung dich B vao 10 mL dung dich A.
e = 0,01.0,1 = 10° (mol) now = 0,01.0,1 = 10° (mol)
H" + OH — H,0O
10° 107 (mol)

Phan ung xay ra vira A0 = pH qung dich sau= 7

Vi du 3. Tron 100 mL dung dich gdbm Ba(OH), 0,1M va NaOH 0,1 M véi 400 mL dung dich gdm H,SO,
0,0375 M va HC1 0,0125 M, thu dugc dung dich X va m gam két ta.

a) Tinh pH cua dung dich X.
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b) Tinh m.

bép an: a) 2. b)

a) H + OH — H,O

N =Ny 20y, = 00300l
| oH hatH nE.-.IUH._. —n, — 0,005mol

H

lnH = Ny + 2Ny 50, = 0,035l

fu 25 [H 1= 0,01M = pH =2
b) Ba®" + SO42_ — BaSO.,

0,01 0,015 0,01  (Ba>" hét nén BaSO, tinh theo mol Ba*")
Miiwa = 0,01.233 =2,33¢
Vi du 4. Tron 100 mL dung dich ¢6 pH = 1 gdm HCI va HNO; véi 100 mL dung dich NaOH ndng d a
(mol/L) thu dugc 200 mL dung dich c6 pH = 12. Gi4 tri ctia a 1a bao nhiéu?
bap an: 0,12.
pH=1=[H7=0,1 M= ny" = 0,01 mol; noy = 0,1a mol.
pH =12 = OH du; pOH =2 = [OH & = 0,01M = noy™ ¢ = 0,002 mol
= 0,1a—0,01 =0,002 = a=0,12 M.
Vi du 5. Tron lan 3 dung dich H,SO, 0,1 M, HNO; 0,2 M va HCl 0,3 M v6i nhitng thé tich béng nhau,
thu duoc dung dich X. Ldy 300 mL dung dich X cho phan tng v&i V lit dung dich Y gom NaOH 0,2 M
va KOH 0,27 M, thu duoc dung dich Z ¢6 pH = 2. Gia tri ctia V 13 bao nhiéu? (Két qua lam tron dén hang
phan muwoi).
Pap an: 0,14.
ny =2.0,1.0,1 +0,2.0,1 +0,3.0,1 = 0,07 mol.
non = 0,2V + 0,27V = 0,47V (mol)
pH =2 = Moi trudong acid = [H] 4 = 102 = 0,01 M.

007-04N 0,01

i = 0,07 — 0,47V (mol) = [H']= ¥ ' 03 > V=0139L.

Nguyén tic chuin do acid — base: Dung acid manh di biét truéc ndng d6 mol 1am dung dich chuan dé xac
dinh ndng d6 mol ctia dung dich base manh hoidc nguoc lai.

- Acid manh thuong dung: HCI, H,SO,, ...

- Base manh thuong dung: NaOH, KOH, ...

- Chit chi thi thuong dung dé xac dinh diém tuong dwong 1a phenolphtalein.

Vi du: NaOH + HCl — NaCl + H,O

- Cél’lg thirc tinh: CHC]-VHCI = CNaOH-VNaOH

Vi du 1. DPé xac dinh néng dd ctia mdt dung dich HCI, nguoi ta da tién hanh chuan do bﬁng dung dich
NaOH 0,1 M. Dé chuan d6 10 mL dung dich HCI nay can 15 mL dung dich NaOH. Xéc dinh néng d6 cua
dung dich HCI trén.
bap an: 0,15.
PTHH: NaOH + HCl — NaCl + H,O

1501

C,e=———=015M.
Ta co: Cuct. Ve = CNaOH-VNaOH - 10
Vi du 2. Mot hoc sinh can 1,062 g NaOH ran rdi pha thanh 250 mL dung dich A.
a) Tinh ndng d6 Cy ctia dung dich A.
b) Léy 5,0 mL dung dich A roi chuén do vai dung dich HC1 0,1 M thi théy hét 5,2 mL. Tinh néng do
dung dich A tir két qua chudn do trén.
bap an: .
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3 ThSS
1002 _ 12655 mol = € I:“S;':‘ =0,1002 M

an, ., =
01 15

(b) nua = 0,1. 0,0052 = 0,00052 mol

NaOH + HCI — NaCl + H,O

0,00052  0,00052 (mol)
=0,00052 _ 0,104 M

0,005

Vi du 3. Hoa tan hoan toan a gam CaO vao nudc thu duge 500 mL dung dich nudc voi trong (dung dich
A). Chuan d6 5 mL dung dich A bang HCI 0,1 M thay hét 12,1 mL.
a) Tinh ndng d6 Ca(OH), trong dung dich nudc voi trong
b) Tinh lugng CaO da bi hoa tan
¢) Tinh pH cua dung dich nudc voi trong.
Pap an: a) 0,121. b) 3,388. ¢) 13,38.
Ca0+ H.O— CalOH).

c

L DR

Ca(OH), : 2HCI - CaCl, +2H.0
201000 )
A R RTN (o)
12,1100,
:cr.n:m:H:- FT][’]"z 0,121(M)

a) 25,
b)
Ca0 . H.0-CalOH), S
12,1.10°.0,1 12,110 70,1 1= Mg =—————50=3,355gam
— —rml| 2

2 2
c)
0,121 — 0,242 M| 0,242 0,042

Vi du 4. Vo tring c6 chua calcium & dang CaCO; Dé xac dinh ham lugng CaCOs trong vo trimg, trong
phong thi nghiém nguoi ta c6 thé 1am nhu sau:
Lay 1,0 g vo trimg kho, da duoc lam sach, hoa tan hoan toan trong 50 mL dung dich HCI 0,4 M. Loc
dung dich sau phan tmg thu dugc 50 mL dung dich A. Lay 10 mL dung dich A chudn d6 véi dung dich
NaOH 0,1 M thay hét 5,6 mL. Ham luong cacium trong vo trimg (gia thiét cac tap chit khac trong vo
trimg khong phan ung véi HCI) 1a bao nhiéu?

bap an: 86.
S6 mol HCI tac dung v6i NaOH 1a
NaOH + HCI —»NaCl+H.O

50007 = 50107 mol
- . 50 .
, 500107 —==2510" mol
— s0 mol HCl ¢6 trong 50 mL dung dich A la: 10

= 6 mol HCI phan tng v4i CaCOs la: 0,05.0,4-2,8.10 " =0,0172mol
CaC0O + 2HCI - CaCl, + CO, + HEG]
2 2 S N

~§,0,10 7,100
8,010 " «0,0172 mol |

Yom___ — ¥ 00%=50%

L
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- Xét can bang: XoOHTaYY

X+H,0  OH +Y"

- Vi ndng d6 ctia nuéc duoc coi nhur hing s nén ta co thé bo qua nong do cta nude trong biéu thirc xac
dinh hang sb phan li K,, K.

H YY" OH J[Y"

[X] [X]

- Mot s0 luu y:
+ D061 véi acid, base nhi€u nac s€ c6 nhiéu hang so phan 1i & cac nac khac nhau.
+ Hang s6 phan li acid, base chi phu thudc vao ban chat acid, base va nhiét do.
+ Gia tri K., K, cang nho thi luc acid, base ctia n6 cang yéu va nguoc lai.

Vi du 1. Tinh ndéng d6 ion H' ctia dung dich CH:COOH 0,1M, biét hang s phén li cua axit K= 1,75.10%
va bo qua su phan li ciia nu¢c?
bap an: 1,32.10°.

CH:COOH " CH,COO + H*

Ban dau: 0,1 0 0
Phan li: X X X
Can bang: 0,1 -x X x (M)
H~ || CH,COO™ ) 2
a:[ |l cnscoo”] = 17510° ==
[CH,COOH| 0.1-x
= x=1,32.10°

Vay [H']=1,32.10° M.
Vi du 2. Tinh hing s6 phan li base ctia NH; ¢ 25°C? Biét rang & 25°C, 100 mL dung dich NH; 0,1M c6
pH=11,12.

bap an: 1,76.10°.

[H']=10"""M= [OH] =10>*M

NH; +H,0 " NH," +OH
0,1
1 0—2,88 1 0—2,88 1 0—2,88
0 1 _ 10—2,88 10—2,88 10—2,88
[NH;|[oH™] (1072%) .
K, = NI ] I ~1.76.10
3 -

Vi du 3. (a) CH;COOH (c6 trong gidm n) 1a mot acid yéu. Tinh pH cta dung dich CH;COOH 0,1 M
(biét hang s6 can bang ctia sy phan li CH;COOH 14 1,8.10°bo qua sy phan li ciia nude).

(b) Trong dung dich nuwéc ion CH;COO" nhan proton ctia nude. Viét phuong trinh thuy phan va cho biét
moi truong cia dung dich CH;COONa.

(¢) Cho 10 mL dung dich NaOH 0,1 M vao 10 mL dung dich CH;COOH 0,2 M thu dugc 20 mL dung
dich A. Tinh pH cua dung dich A.

Huéng dan giai

() cH,cooH | B + cHicoO
Bandau 0,1 (M)
Pu X X X M)
CB 0,1 -x X x (M)
K =% _1810°
0,1-x = x=0,00133 M = pH =2,88
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(b) H0 +CH,co0 EEY CH,COOH + OH:
Vay méi truong ciia dung dich CH;COONa 1 méi truong kiém, pH > 7

N
(¢) Nxwon = 0,001 mol; "= 0,002 mol

NaOH + CH;COOH — CH;COONa + H,O

Ban dau: 0,001 0,002 (mol)

Pu: 0,001 0,001 0,001 (mol)

Sau pu: 0 0,001 0,001 (mol)
0001 _ 0,05M

= [CH3COOH] = [CH;COONa] = 0,02
CH3COOH E @@ HJr + CH3COO_

Ban dau: 0,05 0 0,05 (M)
Pu: X X X M)
CB: 0,05 —x X 0,05+x (M)
. . X = —-005(1o
X005 x) g g5 | (')
*0,05-x x,=18.10° = pH=4,74
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IBAI TAP TU LUYEN|

PHAN 1. Ciu tric nghiém nhiéu phwong an Iwa chon. Mdi ciu thi sinh chon mét phuwong an.
Caiu 1. Phat biéu nao sau day dung khi n6i vé su dién 1i?

A. Su dién li 12 qua trinh phan li mot chét trong nuéc thanh ion.

B. Su di¢n li qué trinh hoa tan mot chit vao nude tao thanh dung dich.

C. Su dién li 1a qua trinh phan 1i mdt chat dudi tac dung cua dong dién.

D. Sy dién i thuc chét 1 qua trinh oxi ho4 - khtr.
Caiu 2. Chat nao sau déy la chit dién 1i?

A. Cl. B. NaCl. C. MgO. D. CH..
Cau 3. Chat ndo sau day khong phai chit dién 1i?

A. KOH. B. H,S. C. HNO:s. D. C;HsOH.
Cau 4. Chit ndo sau day khéng phan li ra ion khi hoa tan trong nudc?

A. Mng B. HC103 C. Ba(OH)z D. C6H1206 (glLICOS@).
Ciu 5. Nhom chat nao duéi day chi gdm céc chat dién 1i?

A. HQCOQ, CH4, CUO, C6H1206. B. NaHCO3, HQSO4, HCOOH, CﬁH().

C. BaCl,, NaNOs, C,HsOH, HF. D. CaCl,, MgS0O,, CH;COOH, Ba(OH)..

Cau 6. Cho cac chat: NaOH, HCl, HNO;, NH,Cl, saccharose (Ci2H2011), ethanol (C,HsOH), glycerol
(CsH5(OH)s), KAI(SO4),.12H,0. Trong cac chét trén, c¢6 bao nhiéu chit tao duoc dung dich din dién?
A.S. B. 3. C.6. D. 2.
Cau 7. Vi sao dung dich cua cac mubi, acid, base dan dién?
A. Do co su di chuyén cua electron tao thanh dong electron.
B. Do phan tir ciia chung dan dugc dién.
C. Do cac ion hop phan c6 kha ning dan dién.
D. Do mubi, acid, base c6 kha ning phan li ra ion trong dung dich.
Cau 8. Dung dich sodium chloride (NaCl) dan duoc dién 1a do
A. NaCl tan dugc trong nudc. B. NacCl dién li trong nude thanh ion.
C. NaCl ¢6 vi man. D. NaCl la phan tir phan cuc.
Cau 9. Saccharose 1a chat khong dién li vi
A. phan tir saccharose khong c6 kha nang hoa tan trong nudc.
B. phan tur saccharose khong c¢6 kha nang phan 1i thanh ion trong nudc.
C. phan tir saccharose khong c6 tinh dan dién.
D. phan tir saccharose c6 kha nang hoa tan trong nudc.
Cau 10. Trudong hop nio sau ddy dan dién dugc?

A. KCl ran, khan. C. Nudc nguyén chit.

B. Glucose tan trong nudc. D. HBr hoa tan trong nude.
Céu 11. Dung dich chit nao sau day khéng din dién duoc?

A. HCI trong C¢Hs (benzene). C. Ca(OH), trong nudc.

B. CH3COONa trong nudc. D. NaHSO, trong nudec.

Ciu 12. Chon phat biéu sai?
A. Chi c¢6 hop chét ion méi c6 thé dién li duoc trong nude.
B. Chat dién li phan li thanh ion khi tan vao nudc hodc nong chay.
C. Sy dién li ctia chat dién li yéu 1a thuan nghich.
D. Nudc 1a dung moi phén cuc, co6 vai tro quan trong trong qua trinh dién li.
Cau 13. Chét dién li manh 1a nhiing chét khi tan vao nudc thi
A. khong phén 1i thanh ion.
B. chi mot phan cac phan tir tan phan li thanh ion.
C. phan li hoan toan thanh ion.
D. phan huy thanh cac chit moi.
Cau 14. Chét dién li yéu la nhiing chat khi tan vao nudc thi
A. khong phan li thanh ion.
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B. chi m§t phan cac phén tir tan phan li thanh ion.
C. phan li hoan toan thanh ion.
D. phan huy thanh cac chat méi.
Cau 15. Chét nao sau day thudc loai chét dién 1i manh?

A. CH;COOH. B. C,HsOH. C. H,0O. D. HNO:s.
Cau 16. Chit nao sau day thugc loai chét dién 1i manh?

A. COz. B. NaOH. C. HzO. D. st.
Cau 17. Chét nao sau day thudc loai chat dién li yéu?

A. KCL B. HF. C. HNO:. D. NH.CL.
Caiu 18. Chat nao sau day la chat dién li yéu?

A. CH;COOH. B. FeCls. C. HNO:. D. NaCl.
Cau 19. O cung ndng d6 va diéu kién, chit ndo sau day tao ra nhiéu ion H' (H;0") nhét trong dung dich?

A. Acid manh. B. Base yéu. C. Acid yéu. D. Nudc.
Cau 20. Diy chat nio sau day, trong nudc déu 1a chét dién li manh?

A. HzSO4, CLI(NO3)2, CaClz, HQS B. HC], H3PO4, FG(NO3)3, NaOH

C. HNO3, CH3COOH, BaClz, KOH. D. HQSO4, MgClz, Alz(SO4)3, Ba(OH)2
Cau 21. Diy chat nio sau day, trong nudc déu 1a chat dién li yéu?

A. CU(OH)z, NaCl, CszOH, HCI. B. C6H1206, NaZSO4, NaNO3, HzSO4.

C. NaOH, NaCl, Na2804, HNO3 D. CH3COOH, HF, CH3COOH, H2C03.
Cau 22. Phuong trinhg mo ta sy di¢n li cua NaOH trong nudc l1a

AL NaOH(s)—=2» Na(aq) + OH(aq) ' g, NaOH(s) — B L Na'(g)+ OH (g} '

¢, NaOH(s)—="= Na {aq) + OH (aq) p. NaOH(s)——"= Na(s} + OH(s}

Cau 23. Phuong trinh mo ta su dién li cua Na,CO; trong nudc la
T\J;af['iﬁ}.r_s];ﬂﬁlar_;aq )+ Clag)+ 30(aq)

A
B Na.CO.(s)—=2%2Na'{aq)+ C (aq)+ 30 (aq)
C Na,CO.(s) —=2%2Na" (aq)+ CO7{ag)
p. Na L0 (3)—L 5 2Na " (g)+ COT(g)
Céau 24. Phuong trinh dién 1i viét dung 1a
A. HSO: — 2H" + SO, B.NaOH ¥ T Na"+OH.
c.HF ¥ 't H +F. D. AICL, — Al + CI*,
Cau 25. Phuong trinh dién li nao sau day khong dung?
AL HNO, - H" + NO, . B. K,SO, M oy SO
c.HF T H+F. D. BaCl, — Ba* +2CI.
Ciu 26. Phuong trinh dién li ndo dudi day viét khéng dung?
A HCI S H B. CH;COOH # "t cH,c00 +H°
oA 9 PC NG+ PO
C.NaOH ¥ T Na* + OH. p. PO, o Nat s PO
Céu 27. Phuong trinh dién li ndo sau ddy biéu dién dung?
A.NaOH = Na" + OH". B. HCIO - H" + CIO".
C. Al(SOy4); — 2AP" + 3804 D. NH.Cl = NH," + CI".
Ciu 28. Trong dung dich HNO; (nitric acid, bé qua sy phan li cia H,O) c¢6 nhitng phan tir nao?
A.H',NOs". B. H', NOs", H,O.
C. H+, NO;~, HNO:s. D. H+, NOs~, HNO;, H,0.
Ciau 29. Trong dung dich CH;COOH (acetic acid, bo qua sy phan li ctia H,O) ¢ nhing phan tir nao?
A.H', CH;COO'. B. H", CH;COO", H,0.
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C. CH;COOH, H", CH;COO", H:0. D. CH;COOH, CH;COO, H".
Ciu 30. Cac dung dich sau day c6 cuing ndong d6 0,10 mol/L, dung dich nao dan dién kém nhat?
A. HCL B. HF. C. HL. D. HBr.
Ciu 31. Dung dich chat nao sau dy (c6 cing nong do) din dién tt nhat?
A. K»S0,. B. KOH. C. NaCl. D. KNO:s.
Ciau 32. Nong d6 mol ciia anion trong dung dich Ba(NOs),0,10M 1a
A. 0,10M. B. 0,20M. C. 0,30M. D. 0,40M.
Ciau 33. Nong d6 mol cua cation trong dung dich NaOH 0,10M 1a
A. 0,10M. B. 0,20M. C. 0,30M. D. 0,40M.
Ciu 34. Cho dung dich X chira Na;PO, 0,1M va NaCl 0,1M. Nong do ciia ion Na' trong dung dich X 1a
A. 0,4M. B. 0,3M. C. 0,2M. D. 0,5M.

Cau 35. Cho hai acid HNO; va HNO; c6 cung néng do 0,1M va ¢ cung nhiét do. Su so sanh néng do mol
ion nao dudi day dung?

AL [H) 0 <[, BL[H™ > [H]™.

C. [H']™NO: = [H]HNo: D. [NO; ™% < [NO,]™O: |
Cau 36. C6 4 dung dich: sodium chloride (NaCl), ethanol (C,HsOH), acetic acid (CH;COOH), potassium
sulfate déu co ndng d6 0,1 mol/L. Kha niang dan dién cia cic dung dich d6 ting dan theo thir tu nao trong
cac thir tu sau?

A.NaCl < CszOH < CH3COOH < KQSO4. B. CszOH < CH3COOH < NaCl < KzSO4.

C. CszOH < CH3COOH < KQSO4 < NaCl D. CH3COOH < NaCl < CszOH < KQSO4.
Cau 37. Bbi voi dung dich acid manh H,SO40,10M, néu bo qua su di¢n li cua nudc thi danh gia nao vé
ndéng d6 mol ion sau day 1a dung?

A.[H]1=0,20M. B. [H'] > [NOs]. C. [H'] <[NOs7]. D.[H"] <0,20M.
Cau 38. Ddi voi dung dich acid yéu CH;:COOH 0,10M, néu bo qua su dién li ciia nude thi danh gia nao
vé ndng do mol ion sau day 1a dung?

A.[H]1=0,10M. B. [H'] < [CH;COO].

C. [H'] > [CH;COO]. D.pH > 1.
Céu 39. Phuong trinh ion rit gon ctia phan ng cho biét

A. nhiing ion nao ton tai trong dung dich.

B. ndng d6 nhiing ion nao trong dung dich 16n nhat.

C. ban chét ciia phan tmg trong dung dich céc chét dién Ii.

D. khong ton tai phan tir trong dung dich cac chét dién li.
Cau 40. Phan (g trao ddi ion trong dung dich cac chat dién li xay ra khi

A. chat phan tng 13 cac chat dién li manh.

B. chét phan Gmg 1a cac chit tan va san pham tao thanh c6 chat két tia hodc chit bay hoi hodc chat dién
li yéu.

C. chit phan tmg 14 cac chat dé tan.

D. san pham tao thanh c¢6 chat két tia hodc chit bay hoi hoic chat dién li yéu.
Cau 41. Phan mg nao sau day 14 phan tng trao d6i ion?

A.2Al + 3H2$O4 - Alz(SO4)3 + 3H2 B. 4HC| + MnOZ - MnClz + Clz + 2H20

C. NaOH + HCI -» NaCl + H,0. D. CaO + H,0 — Ca(OH)..
Tai li¢u phat hanh chinh chu website Tailieuchuan.vn
Cau 42. Cho phuong trinh phan tir: Na,CO; + 2HCI = 2NaCl + CO, + H,O. Phuong trinh ion thu gon
cua phan Ung trén 1a

A.Na"+ ClI' -» NaCl. B.2H + CO32_ g C02 + H,0.

C. HCI + CO32_ - HCO3 D. Na,CO; + 2H" - 2Na*" + CO,+ H,O0.
Cau 43. Cho phan ung hoa hoc: NaOH + HC1 — NaCl + H,O. Phan tng hoa hoc nao sau day c6 cung
phuong trinh ion thu gon véi phan ung trén?

A. NaOH + NaHCO; — Na,COs + H,O. B. 2KOH + FeCl, — Fe(OH), + 2KCL

uigeli.xyz Trang 23



uigeli.xyz

C. Ba(OH), + 2HNO; — Ba(NOs), + 2H-0. D. NaOH + NH4CIl — NaCl + NH; + HO.
CAu 44. Phuong trinh: 2H" + S* — H,S 1a phuong trinh ion rat gon cta phan ng?
A. FeS + 2HC] — FeCl, + H,S. B. 5H>SOj4 g3 + 4Mg — 4MgSO, + H,S + 4H,0.
C. KzS +2HCl —> st + 2KCl. D. BaS + HzSO4 —> BaSO4 + HzS
Ciu 45. Dy nao sau ddy gom cac ion cing ton tai trong mot dung dich?
A. Ba¥, Ag', CO;*, CI. B.Na", H', F, K".
C.H',NOs, CI, Na". D. Ag’, COs*, CI', Ba™.
Cau 46. Diy gom céc ion ndo khong thé cung ton tai trong mot dung dich?
A. Na', Mg**, NO;, SO,™. B. Ba’’, AI*, CI', SO.*.
C. Cu™, Fe*", SO, CI. D. K*, NH,", CI, PO,
Ciu 47. Theo thuyét Bronsted — Lowry, acid 13 nhimg chét:
A. co6 chura nguyén tir hydrogen trong phan tir. B. c6 kha nang phan li ra ion H".
C. c6 kha nang nhan proton H". D. c6 kha nang cho proton H'.
Cau 48. Theo thuyét Bronsted — Lowry, base 1a nhiing chat:
A. c6 chira nguyén tir hydrogen trong phan tir. B. c6 kha nang phan li ra ion OH".
C. c6 kha nang nhan proton H". D. c6 kha nang cho proton H'.
Ciu 49. Bic diém nao sau day 1a khong dung khi mo ta vé acid manh?
A. Phan li hoan toan trong nudc. B. Dung dich nudc ciia chiing dan dién.
C. C6 kha nang nhan H". D. C6 kha nang cho H".

Ciu 50. Bic diém nao sau day 1a khong dung khi m6 ta vé base yéu?
A. Trong dung dich, khong phén li hoan toan ra OH".
B. C6 kha nang nhan H".
C. Dung dich nuéc cia chiing dan dién.

D. C6 kha nang cho H'.
Ciu 51. Theo thuyét acid — base ctia Bronsted — Lowry, chét nao sau ddy 14 acid?

A. NH;. B. HCIL. C. NaOH. D. KNO:.
Ciu 52. Theo thuyét acid — base ctia Bronsted — Lowry, chat nao sau déy 1a base?

A. NH;. B. HCIL. C. NaCl. D. Na,SO..

Cau 53. Theo thuyét acid — base ctia Bronsted — Lowry, chét hodc ion nio sau day c6 tinh chat ludng
tinh?

A. NH;. B. NH,". C. KOH. D. HCOs.
Céu 54. Theo thuyét Bronsted — Lowry chat nao sau day la base?

A. A’ B. CI. C. H;PO.. D. 8032_.
Ciu 55. Theo thuyét Bronsted — Lowry chat nio sau ddy ludng tinh?

A. Mg*". B. NHa. C. HCO;s. D. SO;™.

Ciu 56. Cho phuong trinh: NH; + H,0 # T NH, + OH"
Trong phan tmg thuan, theo thuyét Bronsted — Lowry chit nao 14 acid?
A. NH;. B. H:O. C. NH,". D.OH.

Ciu 57. Cho phuong trinh: CH;COOH + H,0 T cH,C00" + H,0*
Trong phan tng thuan, theo thuyét Bronsted — Lowry chat nao 13 acid?
A. CH;COOH. B. H.0. C. CH;COO". D. H:O".

Ciu 58. Cho phén (mg sau day: H.S(ag)+ H.O  HS {ag) + H.O (aq I

Chat ndo dong vai tro 13 acid theo thuyét Bronsted — lowry?
A. H,S va H,O. B. H,S va H30+. C. H,S va HS". D. H,O va H30+.

Cau 59. Cho phan tng sau day: (CH;),NH + H,O H B (CH;),NH," + OH
Chat nao dong vai trod 1a base theo thuyét Bronsted — lowry?
A. (CH3)2NH va H,O. B. (CH3)2NH va OH'.
C. (CH3)21\IH2+ va HS". D. (CH})QNHQ+ va OH".
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Cau 60. Cho phan (g sau day: CO, {ag)+H.O  HCO, {ag)+ OH (aq)

Chét nao déng vai trd 1a acid theo thuyét Bronsted — lowry?

A. COs* vaOH. B. CO;* va HCOs5. C. H,O va OH". D. H,O va HCOs'.
Cau 61. Cho phén tng: H.50.(aq)+ H,O — H50.(aq) + H.O (aq) . Cép acid — base lién hop trong phan
ung trén 1a

A HS0, va 1504, B.H,0va 150

C. H:80, va 597 H,0 va OH'. D. H:S0, va 1150+, 1O G5 10,

Ciu 62. Theo thuyét Bronsted — Lowry, ddy chi gom cac ion 1a base?
A. Fe*', OH, PO.*. B. COs*, HCOO, S*.
C. Na', COs*, AI*. D. H', NH,', HCOO.
Céu 63. Acid nao sau déy 13 acid mot nac?

A. H>SO.. B. H,CO:. C. HCl. D. H;PO..
Céu 64. Chat nao sau day 13 acid ba nic?

A. H,SO.. B. H,CO:. C. NH.. D. H;PO..

Ciu 65. Cho cac hydroxide sau: Mg(OH),, Zn(OH),, AI(OH);, Fe(OH)s, Cr(OH)s, Cr(OH),. S hydroxide
co tinh ludng tinh la

A. 2. B. 3. C.4. D. 5.
Ciu 66. Tich sb ion cta nuée ¢ 25°C 1a

=[n*]fon]=107 M g K =[] [on" = ][1'”1-1.

K.l.,_.=[[f:;]]:][].4m - [on]
OH"
C.

Cau 67. Trong dung dich NaOH tich sb ion ctia nudc & 25°C la

=0

]

A. [H].[OH]>10"M. B. [H].[OH] =10"M.
—[“ ] =107 M
L IOH < 107 [oH" |
.[H].[OH] < 10" M. D.

Cau 68. Gia tri tich s6 ion ciia nudc phu thude vao

A. ap suat. B. nhiét do.

C. su ¢o6 mit cua acid hoa tan. D. su ¢c6 mat cua base hoa tan.
Cau 69. Dung dich cua mdt base ¢ 25°C co

A.[H7=1,0.10"M. B.[H]<1,0.10"M.

C.[H7>1,0.10'M. D. [H'][OHT]>1,0.10"M.
Cau 70. Dung dich cia mot acid ¢ 25°C co

A.[H7=1,0.10"M. B.[H]<1,0.10"M.

C.[H']1>1,0.10"M. D. [H][OH]>1,0.10"M.
Cau 71. Chon biéu thuc sai?

A. [H']= 10" thi pH = a. B. pH + pOH = 14.

C.pH=-lIg[H"]. D. [H].[OH] =10
Cau 72. Gia tri pH ctua dung dich HC1 0,01M 1a

A. 2. B. 12. C. 10. D. 4.
Cau 73. Gia tri pH cua dung dich H,SO4 0,05M 1a

A. 2. B. 13. C.1. D. 3.
Céu 74. Mot dung dich c6 pH = 11,7. Nong do ion hydrogen (H*) ctia dung dich 1a

A. 2,3M. B.11,7M . C.5,0.10°M. D. 2,0.10"*M.
Cau 75. Mot dung dich co né)ng do OH 1a 10*M . Gia tri pH cua dung dich trén 1a

A. 2. B. 12. C. 10. D. 4.
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Cau 76. Dung dich Ba(OH), c¢6 pH = 13, nong d¢ cua Ba(OH); la

A. 0,005M. B. 0,01M. C. 0,05M. D. 0,2M.
Cau 77. Dung dich X ¢6 moi truong trung tinh. Gié tri pH ctia dung dich X 1a

A. 2. B. 5. C. 10. D. 7.
Ciu 78. Dung dich chat nao sau day c6 pH < 7?

A. CH;COOH. B. K»SO.. C. KOH. D. NaCl.
Ciu 79. Dung dich chat nao sau ddy c6 pH = 7?

A. CH3COOH. B. Ba(OH).. C. NaOH. D. NaCl
Céu 80. Dung dich chit nao sau ddy c6 pH > 7?

A. HzSO4. B. KzSO4. C. NaOH. D. NaCl
Ciu 81. Dung dich chat nao sau ddy lam quy tim hoa d6?

A. HCL. B. K»SO.. C. KOH. D. NaCl.
Ciu 82. Dung dich chit nio sau day 1am quy tim hoa xanh?

A. H,SO.,. B. NaNO:. C. NaOH. D. KCL
Céu 83. Dung dich chit nio sau day 1am phenolphtalein hoa hong?

A. HzSO4. B. Ca(OH)z C. HNO3 D. Ca(NO3)2.

Cau 84. Trong dung dich nudc, cation kim loai manh, géc acid manh khong bi thuly phan, con cation kim
loai trung binh va yéu bj thay phan tao méi trudng acid, gbc acid yéu bi thuy phan tao moi trudng base.
Dung dich mubi ndo sau day c6 pH > 7?2

A. AgNO:s. B. NaClOs. C. K,CO:;. D. SnCl..
Ciu 85. Dung dich chat nao sau ddy c6 méi truong acid?

A. NaNO3. B. KCIO4 C. Na3P04. D. NH4C1
Ciu 86. Dung dich chat nao sau ddy c6 pH < 7?

A. Nal. B. NaNO:.. C. NaNO:;. D. FeBr..
Cau 87. Dung dich chét nao sau day khéng lam d6i mau quy tim?

A. HCI. B. Na,SO.. C. Ba(OH).. D. HCIO..
Ciu 88. Diy gom cac chét hodc ion nao sau ddy c6 moi truong acid?

A. Fe*', HCI, PO.*. B. COs*, NH;, SO4*.

C.Na', H", AI*". D. Fe**, NH4", HCL.
Cau 89. Diy gom céc chat hodc ion nao sau day c6 moi truong base?

A. CI, NaOH, PO.*. B. CO32-, NH;, SO;*.

C. K+, AlCl;, NOs5~. D. Fe3+, SO42_, HCI.
Cau 90. Cho cac mudi sau day: NaNOs; K,COs; CuSOs; FeCls; AlCIs; KCL Sé dung dichcopH=71a

A. 4. B. 3. C.2. D. 1.

Ciu 91. Cho cac dung dich: HCI, Na,SO., AICl;, Fe(NOs);, KOH, NasPO,, HNO;. S6 dung dich lam quy
tim chuyén sang mau do 1a

A. 4. B. 3. C.2. D. 1.
Cau 92. “Pét chua” 1a mot khai niém dan gian dé chi loai dat c6 moi truong acid, vay pH cia “dat chua”
co gia tri

A. nho hon 7. B. bang 7. C.16n hon 7. D. bing 0.

Céu 93. Po pH cia mot cde nude chanh duge gia tri pH bang 2,4. Nhan dinh nao sau day khéng dung?
A. Nudc chanh c6 moi truong acid.
B. Nong d6 ion [H'] ctia nuwéc chanh 1a 10%* mol/L.
C. Nong d6 ion [H'] ctia nude chanh 1a 0,24 mol/L.
D. Nong do cta ion [OH] ctia nude chanh nhé hon 107 mol/L.
Cau 94. Chon phat biéu dung?

A. Dung dich c6 pH > 7 lam quy tim hoa do. B. Gia tri pH tang thi d6 acid giam.

C. Gia tri pH tang thi d¢ acid tang. D. Dung dich c6 pH < 7 lam quy tim ho4 xanh.
Céu 95. Dung dich X ¢6 [OH] = 2,5.10"° M. Dung dich X 1am phenolphtalein chuyén sang mau gi?

A. Khong d6i mau. B. Mau hong. C. Mau xanh. D. Mau do.
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Cau 96. Dung dich X c¢6 nong do ctia ion OH 1a 2.10” M. Nhan xét nao vé X l1a ding?

A. pH < 7, mdi trudng base. B. [H] > 107 M, moi trudng acid.
C.[H']=10"M, mdi trudng trung tinh. D. pH > 7, mbi trudng base.
Ciu 97. So sanh pH cua cac dung dich c6 cung ndng d6 0,1 mol/L theo tht ty giam dan nao sau day
ding?
A. HCI > H,SO4 > CH;COOH. B. H,SO4 > HCl1 > CH3COOH.
C. HCIl > CH;COOH > H,SO.. D. CH;COOH > HCI > H,SO..

Cau 98. Cho cic dung dich: NaCl, NaOH, NHs, Ba(OH), c6 cung nong d6 mol, dung dich chét nao c¢6 pH
16n nhét?

A. NaOH. B. Ba(OH).. C. NHs. D. NaCl.

Cau 99. Mot miu dat nong nghiép duge xtr 1y sau d6 ding may pH do duogc gia tri pH = 4,52. Dé lam
tang d6 pH ctia mau dét trén can bon thém cho dat mot luong hoa chit nao sau day?

A. (NH4):SO.. B. CaO. C. KCL D. NH4NO:;.

Cau 100. Tai khu vuc bi 6 nhiém, pH cua nuéc mua do dugc 1a 4,5 con pH cia nudc mua tai khu vuc
khong bi 6 nhiém 1a 5,7. Nhan xét nao sau day khong ding?

A. Nong d6 ion H' trong dung dich nuwéc muwa bi 6 nhidm 1a 104,

B. Nong d¢ ion H' trong dung dich nudc mua khong bi 6 nhidm 13 1057,

C. Nong d6 ion H' trong nudc mua bj 6 nhiém thap hon so véi trong nuéc mua khong bi 6 nhiém.

D. Nong do ion OH” trong nudéc mua bi 6 nhiém thap hon so vdi trong nude mua khong bi 6 nhiém.
Ciu 101. Phuong phép chuin d¢ 1a phuong phap

A. xac dinh néng do ctuia mot chat bé‘mg mot dung dich chuan da biét néng do.

B. xac dinh néng dd cua mot chit bfmg mot dung dich chuén chua biét néng do.

C. xac dinh néng do ctuia mot chat b?mg su thay ddi mau sic cua dung dich chuén.

D. xac dinh néng dd cua mot chat béng su thay d6i mau séc cua céc chi thi thong thuong.

Cau 102. Dé x4c dinh nong do dung dich HCI bang phuong phap chuan d6 acid-base, cho dung dich HCI
(str dung chi thi phenolphthalein) phan rng vira da véi

A. dung dich NaClO di biét nong do. B. chét rian Fe(OH)s.

C. dung dich NaOH d4 biét nong db. D. chit rin CaCOs.

Ciu 103. Khi chuan d0, nguoi ta thém tir tir dung dich dung trong (1) ... vao dung dich dung trong binh
tam giac. Dung cu can dién vao (1) 1a

A. binh dinh mtec. B. Burette. C. pipette. D. 6ng dong.

Cau 104. Trong chuin d¢ x4c dinh ndng d6 cta dung dich NaOH bang dung dich acid HCI d4 biét nong
d6 thi thoi diém két thic chuan do dugc xac dinh bang

A. giot dung dich HCI cudi cung dugc nho xudng tir buret lam dung dich phenolphtalein trong binh
tam gidc chuyén sang mau hong nhat bén trong khoang 10 gidy.

B. su thay d6i mau sic cta chat chi thi phenolphtalein trong binh tam giac tir khong mau dén khi dung
dich xuat hién mau hong nhat bén trong khoang 10 giay.

C. lugng thé tich dung dich NaOH nhé xudng tir buret bang lwong dung dich HCI trong binh tam gic.

D. giot dung dich NaOH cubi cung duoc nhé xudng tir buret lam dung dich phenolphtalein tir mau
hong chuyén sang khong mau.

Ciu 105. Thoi diém két thuc chuan d¢ 14 khi nao?

A. Thoi diém khi cac phan ing xay ra hoan toan, ta khong tién hanh chuan d6 nita.

B. Thoi diém khi chat chi thi c6 su thay d6i didc tinh ma ta c6 thé quan sat dugc.

C. Thoi diém ma phép chuin do két thuc tuong tng theo su thay d6i cac dic trung cta chit chi thi.

D. Thoi diém ma phép chuan d6 két thuc twong g theo su thay d6i cac dic trung ctia chat chuan do.
Cau 106. Trong dung dich acid CH;COOH c6 cén bang sau: CH;COOH * L CH;COO". Khi
thém vai giot dung dich NaOH vao dung dich trén (gia sir thé tich dung dich khong d6i). Kha ning dién li
ctia CH;COOH thay d6i nhu thé nao?

A. Téang. B. Giam.

C. Khong ddi. D. Giam ti 1€ thuédn v6i lwong NaOH thém vao.
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bép an:
NaOH trung hoa H* ctua dung dich CH;COOH 1am cén bang chuyén dich theo chiéu thuan (chiéu lam
tang nong do H").
Céu 107. Mot cdc nude c6 chira a mol Ca®*, b mol Mg?*, ¢ mol CI', d mol HCO5". Hé thirc lién hé giita a,
b,c,dla

A.2a+2b=c-d. B.at+tb=c+d. C.2a+2b=c+d. D.a+b=2c+2d.
Cau 108. Mot dung dich c6 chira cac ion: Mg** (0,05 mol), K* (0,15 mol), NOs™ (0,1 mol), va SO, (x
mol). Gia tri cua x 1a

A. 0,05. B. 0,075. C.0,1. D. 0,15.
Ciu 109. Dung dich X gom 0,1 mol K*; 0,2 mol Mg>"; 0,1 mol Na*; 0,2 mol CI" va a mol Y*. C6 can
dung dich X, thu dugc m gam mubi khan. Ton Y* va gié tri ciia m 1a

A. COs* va 30,1. B. SO4* va 56,5. C.CO;*va42,1. D. SO+ va 37,3.
Dép an:
BTPT: 0,1 +2.0,2+0,1=0,2+2a=a=0,2mol.
Vi MgCO:; két tia nén Y* 1a SO,> = mpus = 0,1.39 +0,2.24 + 0,1.23 +0,2.35,5 + 0,2.96 = 37,3 g.
Cau 110. Pé xac dinh néng dd ctia mot dung dich HCI, nguoi ta da tién hanh chuén do béng dung dich
NaOH 0,01M. Bé chuan d6 20 mL dung dich HCI xM nay can 30 mL dung dich NaOH. Gi4 tri cua x 1a

A. 0,015. B. 0,030. C. 0,020. D. 0,010.
Pap an:
x.20=30.0,01 = x=0,015.
Cau 111. Thém nudc vao 10 mL dung dich NaOH 1,0 mol/L, thu dugc 1000 mL dung dich A. Dung dich
A c6 pH thay d6i nhu thé ndo so v6i dung dich ban dau?

A. pH giam di 2 don vi. B. pH giam di 1 don vi.
C. pH tang 2 don vi. D. pH ting gip doi.
Pap an:

Khi tang thé tich 1én 100 lan thi nong d¢ ion OH trong dung dich giam 100 1an nong do H' tang 100
lan pH = -log[H'] pH giam 2 lan.
Cau 112. Tron 100 mL dung dich NaOH 0,1M véi 200 mL dung dich HC1 0,1M thu dung dich X. Nhing
gidy quy tim vao dung dich X thdy quy tim chuyén sang mau
A. xanh. B. do. C. tim. D. khong mau.
bép an:
Acid du trong phan ung voi NaOH nén lam quy tim hoa do.
Céu 113. Cho 10ml dung dich HCI1 ¢6 pH = 3. Thém vao d6 x mL nudc cit khudy déu, thu dugc dung
dich c6 pH =4. Gia tri cua x l1a
A. 10. B. 100. C. 90. D. 99.
bap an:
nH— bd = nH+ sau
=103.10=104(10 + x)
=x=90

Cau 114. Mot dung dich X thu dugc béng cach thém 50,0mL dung dich HBr 0,05M vao 150 mL dung
dich HI 0,10M. Gia tri pH cta dung dich X Ia

A. 1,06. B. 1,92. C.2,33. D. 1,50.
bap an:
H']= n“r _ [1.[]3_[].[‘1—; - n.]__w_n.] —0,0875M = pH = 1,00
A% 0,15+ 0,05
Cau 115. Tinh pH cta dung dich tao thanh sau khi trén 200 mL dung dich Ba(OH), 0,01M véi 200mL
dung dich KOH 0,05M la
A. 12,54, B. 11,92. C. 13,12. D. 12,89.

uigeli.xyz Trang 28



uigeli.xyz
Dap an:
~0,2.0,01.2+0,2.0,03
- 0,2+0,2
Cau 116. Tron 1an V mL dung dich NaOH 0,01M v¢6i V mL dung dich HC1 0,03 M dugc 2V mL dung
dich Y. Dung dich Y c6 pH la

[}
[OH ]= -1 =0,035M = pOH = 1,46 = pH = 14— 1,.40= 12,54

A. 4. B.3. C.2. D. 1.
bap an:
|' n,, =001V mol i 00y 0.02V
ln” — 0,03V mol By =0y =50V =0y, [H]= “.— =0,0IM=pH=2
du = =

Ciu 117. Tron 100 mL dung dich gdm Ba(OH), 0,1M va NaOH 0,1M v&i 400 mL dung dich gdm H,SO,
0,0375M va HCI 0,0125M thu duoc dung dich X. Gia tri pH cua dung dich X 1a

A. 7. B. 2. C. 1. D. 6.
bap an:
| nCH = My 2nlam:H._. =003l 0,005

=n, , =0005mol=[H"]= =0,00M = pH =2

01:+04

Cau 118. C6 hai dung dich, mdi dung dich chira 2 cation va 2 anion khong trung nhau trong céc ion sau:
K': 0,3 mol; Mg*": 0,2 mol; NH,": 0,5 mol; H": 0,4 mol; CI': 0,2 mol; SO.*: 0,15 mol; NOs: 0,5 mol;
CO;”: 0,3 mol. Mot trong hai dung dich trén chira cac ion la

lnH = My 2r-||-|_,-5.:._ =0,035mol

A. K', Mg*, SO, CI.. B.K', NH,", COs*, CI..

C.NH,", H', NOy, SO.*. D. Mg2+, H', SO42_, CIl.
bap an:
Loai ngay A va D do H" va CO,> khong ton tai trong cuing 1 dung dich

n_o+n,. =015 +025 =04mol:n  +2n . =00+ 20,15 = 0.4 mol

Xét B: k. My Cl {in
=> thdéa man dinh luat bao toan dién tich.
e o M T Ay = 015 4 20,1 = 035 mokiny + 20, . = 0.1+ 2.0,075 = 0.25 mol

=> khong théa man dinh luat bao toan dién tich.

PHAN II. Céu tric nghi¢ém ding sai. Trong mdi y a), b), ¢), d) & mdi ciu, thi sinh chon dung
hoac sai.

Cau 1. Thiét 1ap bd dung cu gém mot nguén dién 1a hai vién pin ndi tiép v6i bong dén, hai dau mach dién
ndi voi hai thanh kim loai khong cham nhau, dugc dat trong mot cde thuy tinh chtra nuée mudi a) hoic
nude duong b) (cho ¢ hinh dudi day):

a) b)
a. Coc trong bo dung cu thi nghiém a) dung nuéc mubi thi bong dén sang.
b. Céc trong bd dung cu thi nghiém b) dung nudc duong thi bong khong sang.
¢. Trong dung dich cbc a) c6 chira cac hat mang dién chuyén dong tu do, d6 chinh 1a electron.
d. Trong dung dich cdc b) khong ton tai cac hat mang dién nén khong dan dién.
bap an:
Dung dich mudi 4n a) c6 chira cac hat mang dién nén c6 kha ning din dién va lam cho dén sang
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Dung dich dudng b) khong chura cac hat mang digén néi/l khong c6 kha ning dan dién va khong lam cho
den sang
a.b.
b. b.
c. S. Céc hat mang di¢n la cac ion.
d. b.
Cau 2. Cho dong dién chay qua dung dich nudc cua mot chat X.
a. Chat X 1a chat dién 1i.
b. Trong dung dich chat X c6 cac ion duong (cation) va ion 4m (anion).
¢. Chét X & dang rin khan ciing dan duoc dién.
d. Trong dung dich chat X c¢6 electron tu do.
Dép an:
a.D.
b. b.
c. S. O dang ran X khong c6 kha niang dan dién do khéng phén li thanh céc ion.
d. S. Trong dung dich X c6 chtra cac ion duong, ion am do X phan li ra.
Cau 3. Chat dién li 1a chat khi tan trong nu6c phan i thanh cac ion. Chat khong dién li 1a chét khi tan
trong nudc khong phan li thanh cac ion.
a. Hau hét oxide, acid, base va mudi thudc loai chat dién 1.
b. Nhiéu chit hitu co nhu duong saccharose (C1,Hx,011), ethanol (C,HsOH), benzene (CeHg), ... 13 nhitng
chat khong dién li.
¢. Trong qua trinh dién li cac chat tan trong nudc thi nude dong vai tro 1a dung moi khong phén cuc.
d. Chi c6 hop chit ion m&i c6 thé dién li duge trong nudc.
bap an:
a. S. Oxide khong phai 1a chat dién li.
b. b.
c. S. Nudc 1a dung moi phan cyec.
d. S. C6 nhimng chat c6 chira lién két cong hoa tri phan cue nhu HCI, HNO; ciing 1a chét dién 1i.
Ciu 4. Chuan bi ba cbc: cdc (1) dung dung dich HCI 0,1M, cdc (2) dung dung dich CH;COOH 0,1M ,
cde (3) dung nude nguyén chat va lap bd dung cu nhu hinh dudi day. Noi cac ddu ddy dan dién véi cing
mot nguén dién.

) @ 3

a. Bong dén & cdc (1) va cdc (2) sang nhu nhau do ndong d ion ¢ trong dung dich HCI bang ndng d6 ion
trong dung dich CH;COOH.

b. Bong dén ¢ cbc (3) sang yéu nhét trong ba cdc vi nude nguyén chat 1a chét dién 1i yéu.

¢. Qua trinh phén i ciia HCI dugc biéu nhu sau: HCl — H* + CI.

d. Qua trinh phan li cia CH;COOH duge bidu nhu say; &3¢ OOH = CH,CO0 + H

Pap an:

a. S. HCl 1a chét dién 1i manh nén dén cdc 1 sang manh hon cdc 2 chira CH;COOH 1a chét dién li yéu.
b. S. Bén coc 3 khong sang do nudc nguyén chat khong phai 1a chét dién li nén khong dan dién dugc.
c.b.

d. S. CH;COOH 1a chét dién 1i yéu nén duoc biéu dién bang ntra diu miii tén 2 chiéu.
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Céu 5. Dya vao mic do phén li thanh ion, cht dti,én li duge chia thanh chét dién li manh va chét dién li
yéu.
a. Chat dién li manh 1a chat khi tan trong nu6c, hau hét cac phan tir chét tan déu phan li ra ion.
b. Chat dién 1i yéu 1a chit khi tan trong nudc, chi c6 mot phan sé phan tir chat tan phan li ra ion, con lai
van ton tai & dang phan tir trong dung dich.
¢. TAt ca cac chét 1a acid manh, base manh va mudi déu 1a chat dién li manh.
d. Qua trinh phan li ctia chét dién 1i duoc biéu dién b?mg dau miii tén mot chiéu.
bap an:
a.D.
b. b.
c. S. Mot sb mudi van thudce chat dién li yéu nhu Hg(CN),, HgCl,..
d. S. P6i voi chit dién li manh biéu dién bang ddu miii tén mot chiéu, chat dién 1i yéu biéu dién bang nira
dau mili tén hai chiéu.
Cau 6. Khai niém acid — base theo thuyét Bronsted — Lowry va theo thuyét Arhenius.
a. Theo thuyét Bronsted — Lowry, trong phén tir acid phai ¢ nguyén tir hydrogen (H) con trong phan tir
base phdi c6 nhom hydroxy (OH).
b. Theo thuyét Arhenius, acid 1a chét cho proton H" con base 1a chat nhan proton H'.
¢. Theo thuyét Arhenius, khai niém acid — base chi diing cho truong hop dung méi 1 nuéc.
d. Khai niém acid — base theo thuyét Bronsted — Lowry téng quat hon thuyét Arhenius, phan tir khong c6
nhém OH nhu NH; cling 1a base.
Dép an:
Theo thuyét Bronsted — Lowry, acid 1a chit cho proton H* con base 1a chit nhan proton H'.
Theo thuyét Arhenius, acid 13 chat khi tan trong nudc phan li ra ion H* con base 13 chit khi tan trong nudc
phan li ra ion OH".
a. S.
b. S.
c.b.
d. b.

Cau 7. Cho cac phan ung sau: (1) NH; + H,O ft NH,"+ OH"

(2) CH:COOH +H,0 ¥ T CH,COO + H,0*
a. Theo thuyét Bronsted — Lowry, NH; 14 base con CH;COOH 1a acid.
b. Trong phan tng thuén cta (1), HO da nhuong H' cho NH; nén dong vai tro 1a acid.
¢. Trong phan ung thuén cua (2), HO da nhan H" ttr CH;COOH nén dong vai tro la acid.
d. Cap CH;COOH/CH;COO" trong phan tng (2) goi la cap acid/base lién hop.
Pap an:
a.D.
b. b.
c. S. H,O da nhan H™ tir CH;COOH nén déng vai tro la base.
d. b.

Chu 8. Xét céc phan dng sau: ()HS +H,0+ T H,S+OH

QHS +H,0% T § +H,0"
a. Theo thuyét Bronsted — Lowry, HS™ ¢6 tinh chit ludng tinh.
b. Trong phan ting nghich cta (1), H,S 1a acid con OH™ 14 base.
¢. Trong phéan tmg thuan cua (2), HS™ 1a acid con H,O la base.
d. Cap HS/H.S trong phan tng (1) goi la cap acid/base lién hop.
bap an:
a.b.
b. b.
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c. S. Trong phan tng thuén ctia (2), HS™ 1a base (nhan H") con H,O 1a base (nhuong H).
d. S. Cap HS/H.S trong phan ung (1) goi la cap base/acid lién hop.
Ciu 9. Thang mau pH va ndng d6 mol ctia ion H* trong dung dich duoc mé ta & hinh dudi day:
1 o 1077 10-14

Ty e

6 12 13 14

a. Thang pH thudng ding c6 gia tri tir 1 dén 14.

b. Moi truong acid ¢6 [H] < 107 (mol/L) hay pH < 7.

¢. Moi truong base ¢6 [H] > 107 (mol/L) hay pH > 7.

d. Moi trudng trung tinh ¢6 [H'] = 10~ (mol/L) hay pH = 7.

Dép an:

a.D.

b. S. Moi trudong acid ¢6 [H'] > 107 (mol/L).

c. S. Moi truong base ¢ [H] < 107 (mol/L).

d. b.

Cau 10. pH 14 dai lugng dac trung cho mtrc d6 acid, base ciia mét dung dich.
a. Gia tri pH cang nhé hon 7, dung dich c6 tinh acid cang manh.

b. Gia tri pH cang 16n hon 7, dung dich c6 tinh base cang yéu.

¢. Trong cac dung dich c6 cung nong do, dung dich nao cé tinh acid manh hon s& c¢6 nong do ion H* 16n
hon va pH 16n hon.

d. Trong cic dung dich c6 cing ndng d6, dung dich nao c6 nong do ion OH— 16n hon va pH nho hon sé&
c6 tinh base 16n hon.

Dap an:

a.D.

b. S. Gia tri pH cang 16n hon 7, dung dich c6 tinh base cang manh.

c. S. pH cang nho tinh acid cta dung dich cang manh.

d. S. pH cang 16n tinh base ctia dung dich cang manh.

Cau 11. Gi4 tri pH cua mot dung dich (X) ting tir 3 dén 5.

a. Nong d6 ion H* cuia dung dich giam 20 lan.

b. Dung dich ban dau 1a mot acid c6 noéng d6 H' 14 0,001 M.

¢. Nong d6 OH' cuia dung dich khi pH = 5 13 10° M.

d. Gié tri pH tang thi d¢ acid giam.

bap an:

a. S. Nong d6 H+ giam 10% = 100 lan.

b. b. [H]=10" M.

c. . Khi pH =5 thi pPOH=9 = [OH] = 10°" M.

d. b.

Ciau 12. Dung dich nuéc xa phong c¢6 nong d ion OH™ 14 10~ mol/L.
a. Nong do ion H' cua dung dich nuéc xa phong trén 14 10 mol/L.
b. Dung dich nudc xa phong c6 moi trudng base.

¢. Dung dich nudc xa phong c6 pH = 5.

d. Nho vai giot dung dich nuéc xa phong vao mau gidy pH thdy mau cua gidy pH chuyén sang mau xanh.
bap an:

pH > 7 nén moéi truong cua loai dau goi trén 1a base.

a. D. Taco: [H].[OH] = 10" = [H] = 10~ mol/L.

b. B. pH = -log[H'] =9 > 7 nén c¢6 mdi truong base.

c.S.

d. B. Moi truong base lam gidy pH chuyén mau xanh.
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Cau 13. Mot hoc sinh 1am thi nghiém xac dinh dg pH E:ﬁa mau dit nhiém phén nhu sau: Léy mot luong
dat cho vao nudc roi loc 1y phan dung dich. Dung may do pH do duoc gia tri pH 1 4,5.
a. Moi truong cia mau dat nhidm phén 1a méi trudng acid.
b. Nong d6 ion H' ¢6 trong dung dich 14 0,45 mol/L.
¢. Loai dat trén duoc goi la dét chua.
d. Dé cai tao loai d4t nay nguoi nong dan cé thé bon vao dat voi bot (CaO).
Pap an:
a. b. pH < 7: moi truong acid.

b.s. H1=1077 o

c. D.

d. . Vi bt tan trong nude tao thanh base, s& trung hoa bét acid trong dat nhiém phén, lam ting pH cua
dat.

Tai liéu phat hanh chinh chu website Tailieuchuan.vn

Céu 14. Nabica 1a mot loai thudc (c6 thanh phan chinh 1a NaHCOs) dung diéu tri bénh thira acid (HCI)
trong da day.

a. Dung dich mu6i NaHCO; ¢6 méi trudng trung tinh.

b. Dich vi da day cta con nguoi c¢6 chura acid HCI véi pH dao dong khoang 5,5 — 7,0.

¢. Nabica chira NaHCO; s& phan tmg v6i HCI gitp lam giam ndng do HCI trong da day, tir d6 lam giam
con dau da day.

d. Phuong trinh ion rat gon cta phan ung trung hoa gitra NaHCO; va HCl 1a H" + OH™ — H,0.

Dép an:

a. S. Dung dich mudi NaHCO; ¢6 méi truong base yéu.

b. S. pH dao dong khoang 1,5 — 3,5.

c.b.

d. S. Phuong trinh ion rat gon: HCO;™ + H" — CO, + H,0.

Ciu 15. Chi s6 pH c6 ¥ nghia to 16n trong thuc tién, strc khoe con ngudi, su phét trién ctia dong vat va
thue vat,...

a. Néu chi s6 pH nguoi bénh ting hodc giam dot ngdt, khong nam trong mirc cho phép thi co thé 1a dau
hi¢u ban dau ctia bénh li.

b. Mbt s6 loai thuc vat chi phat trién tdt trong dét co gia tri pH thich hop.

¢. Tom va c4 ua séng trong méi truong nude c¢d pH nhé hon 7.

d. Hau hét cac loai xa phong, my pham c6 do pH khoang 8 — 10, dam bao an toan cho nguoi st dung.
bap an:

a.b.

b. b.

c. S. Tém va cé wa sdng trong moi trudng nudce cé pH khoang 7.5 — 8,5.

d. b.

CAu 16. Chét chi thi acid — base 14 chit c6 mau bién dbi phu thudc vao gia tri pH ctua dung dich. Mot )
chat chi thi mau thudng gap 1a gidy pH, quy tim va phenolphtalein.

a. Giay pH, quy tim, phenolphtalein c6 mau sic khong thay doi trong cac khoang pH khac nhau.

b. Khi pH ctia dung dich nho hon 6, mau gidy quy tim va gidy pH chuyén sang mau do.

¢. Khi pH ctia dung dich 16n hon 8, mau cua gidy pH va phenolphtalein tir khong mau chuyén sang mau
xanh.

d. Khi pH ciia dung dich bang 7, mau ciia gidy pH va quy tim khong d6i mau.

Pap an:

a. S. Gidy pH, quy tim, phenolphtalein c6 mau sic thay doi trong cac khoang pH khéc nhau.

b. b.

c. S. Phenolphtalein tir khong mau chuyén sang mau hong.

d. b.
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Cau 17. Hinh v€ sau day gidi thi€u cac gia tri pH cuia mot s6 san pham hang ngay:

Dung dich e
Nudc BakingSoda  Ammonia Chat tay

Acid da day

Vién thude Chat
da day Xa phéng | thdng cdng

H|&|C
7 9110

a. Gilra sira va coffee thi sira c6 tinh acid manh hon do ¢é pH 16n hon.

b. Giira xa phong va baking soda thi xa phong c6 tinh base yéu hon do pH 16n hon.

¢. San pham trung tinh trong cac san pham trén 1a pin.

d. San pham c6 tinh base manh nhét 1a dung dich thong cng.

bap an:

a. S. Coffee co tinh acid manh hon do pH nho hon.

b. S. Xa phong ¢6 tinh base manh hon do pH 16n hon.

c. S. San pham trung tinh trong cac san pham trén 1a nuéc (pH = 7).

d. b.

Cau 18. Phan tng giira ion véi nudc tao thanh cac dung dich c6 méi truong khac nhau duoc goi 1a phan

ung thuy phan.

a. Phan tng thay phan ludn la phan tng thuan nghich.

b. Cac ion thuy phan duge trong nudc khong thé c6 méi truong trung tinh.

¢. Phuong trinh thiy phan ion M** (AI*, Fe*") dugc biéu dién don gian nhur sau:
MY A H, O M(OH)Y + H

d. Qua trinh thiy phan ion COs* trong nudc lam giam pH cta nude.

Pap an:

a.D.

b. b.

c.D.

d.s, €07 +HO - HCO, +OH tao moi trudng base lam pH ctia nude ting 1én.

Céu 19. Tién hanh chuan d6 dung dich HCI x (M) theo cac budc sau:

- Dung pipette 1dy 10 mL dung dich HCI cho vio binh tam giac (Ioai 100 mL), nhé thém 1 dén 2 giot
phenolphthalein vao, lic déu.

- Lay dung dich NaOH 0,10 M vao burette (loai 25 mL) va diéu chinh dung dich trong burette & mirc 0.

- M¢ khod burette, nho tir tir dung dich NaOH vao binh tam giac (Iic déu binh trong qua trinh chuan do),
dén khi dung dich xuat hién mau hdng nhat (thoi diém t) thi dimg lai, thé tich dung dich NaOH 0,10 M
trong burette da dung la 12,8 mL.

a. Tai thoi diém t, dung dich con lwong nhé HCL.

b. Tai thoi diém t, xuat hién mau hong do dung dich c6 méi truong kiém.

¢. Lic déu binh tam giac dé cho cac chét trong dung dich phan tmg hoan toan.

d. Theo két qua qua trinh chuén do, gia tri thuc nghiém cua x 1a 0,32M.

bép an:

Phan tng hoa hoc xay ra la: HCI + NaOH — NaCl + H,O.

a. S. Tai thoi diém t, khéng con HCL.

b. . Phan nhé NaOH khi dugc thém tiép s& 1am phenolphtalein chuyén sang mau hong.

c. D.

d. S. Ta cO: nucr = nvaon = 10.x=12,8.0,1 = x=0,128.
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Céu 20. Cho ba dung dich c6 cing ndng d6: hydrochloric acid (HCI), acetic acid (CH;COOH) va sodium
hydroxide (NaOH). Chuan d¢ riéng mét thé tich nhu nhau ciia dung dich HCI va dung dich CH;COOH
bang dung dich NaOH.
a. Trudc khi chuan do, pH cua hai acid bang nhau.
b. Tai cac diém twong duwong, dung dich cta ca hai phép chuan do déu co gia tri bang 7.
¢. Can cuing mot thé tich sodium hydroxide dé dat dén diém tuong dwong.
d. Gia tri pH ctia hai acid tang nhu nhau cho dén khi dat diém twong duong.
bap an:
HCI + NaOH — NaCl + H,O
CH;COOH + NaOH — CH3;COONa + H,O
a. S. Mic du c6 cung néng do nhung HCI 1a chét dién li manh, CH;COOH 1a chét dién i yéu nén pH
(HCI) nh6 hon pH (CH;COOH).
b. S. Dung dich cta phép chuan do HCI c6 pH = 7 tai diém twong dwong vi NaCl c6 mdi trudng trung
tinh nhung cia CH;COOH khong bang 7 vi mudi CH;COONa c6 pH > 7.
c. D. Nong do va thé tich ctia cac acid nay bang nhau nén khi duogc chuan d¢ bang NaOH thi can dung
mot thé tich base dé dat d¢én diém tuong duong.
d. S. Ban dau pH cua 2 acid khac nhau nén pH khong nhu nhau khi dén diém tuong duong.

PHAN III: Cau tric nghiém yéu cau tra 1oi ngin. Thi sinh tra 10 cic cAu hoi dudi day.

Céu 1. Trong sb cac chit sau: NaCl (néng chay), CH;COOH, KMnO,, KAI(SO,),.12H,0, C1,H»0,
(saccharose), CH;COONH,, CO,, CsHs (benzene). Co bao nhiéu chit trong day thudc loai chat dién 1i?
Dap an: 5.

Cau 2. Cho cac chat sau day: HClIO4, HCIO, HF, HNOs;, KH,PO4, H,SOs5;, Ca(OH),, NaCl, CuSOu,
CH;COOH. C6 bao nhiéu chat trong diy thudc loai chat dién li manh?

bap an: 6.

Céu 3. Cho diy cac chét sau: HCIO, Fe(OH);, HNOs;, HCN, HF, HNO,, K;PO,, HCOOH, H.S, Ba(OH),.
C6 bao nhiéu chét trong diy thudc loai chét dién 1i yéu?

bap an: 7.

Cau 4. Trong dung dich NaHSOs c6 bao nhiéu loai ion khac nhau (bo qua su dién li cua nudc)?

Dap an: 4.

Na", H', SO32_, HSOs5.

Caiu 5. Cho day cac chit hodc ion sau: NaOH, H;PO., NH;, K', Zn*, SO.>, S*, AI*' va PO.>". Theo thuyét
Bronsted — Lowry c6 bao nhiéu chit hodc ion trong day trén 1 acid?

bap an: 3.

Céu 6. Cho diy cac chét hoic ion sau: Ca(OH),, HNO;, CH;NH,, NH,", Ba**, CH;COO", HSO.", SO:’ va
Fe**. Theo thuyét Bronsted — Lowry c6 bao nhiéu chat trong diy trén 1a base?

Dap an: 4.

Cau 7. Cho day céc chit hodc ion sau: (NH,),CO;, KHCO;, Al(OH);, H,O, HS", H,POs Cu®" va
CH;COO'". Theo thuyét Bronsted — Lowry c¢6 bao nhiéu chét hodc ion trong diy trén 1a chat ludng tinh?
bap an: 6.

Ciu 8. Cho cac chét sau: HCI, Na,COs, AICL, Fe(NOs);, KOH, H;PO,, KsPO,. C6 bao nhiéu chét khi hoa
tan trong nudc tao dung dich lam quy tim chuyén mau xanh?

bép an: 3.

Cau 9. Cho céc dung dich mudi sau day: NaHCOs3; K,S; CuSOy; FeCls; AL(SOs)s; KCI. Co bao nhiéu
dung dich c6 pH <7 l1a

Dap an: 2.

Cau 10. Hoa tan cac chét sau vao nude dé duge céc dung dich riéng ré&: NaCl, CaO, SO;, CsH,0Oes,
(glucose), CH;COONa, C,Hs;OH, AL(SO.)s. Trong cac dung dich tao ra c6 bao nhiéu dung dich c6 thé
dan di¢n?

bap an: 5.
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Cac dung dich c6 kha ning dan dién 1a cac dung t(’flich tan trong nudce phan li ra cac ion (thuong la acid,
base, mubi).
NaCl, CH;COONH,, AL,(SO,); 14 cac mudi khi hoa tan trong nudc phan li ra ion.
CaO va SOs tan vao nudc xay ra phan tng:
CaO + H,0 — Ca(OH), ; dung dich thu duoc la base manh nén dan dugc dién.
SO; + H,O — H,S0s; dung dich thu dugc 1a acid manh nén dan duoc dién.
Céu 11. Hoa dau biét chira cac hop chat mang mau va mau sic ciia chung thay ddi theo pH cia moi
truong. Mot hoc sinh tién hanh thi nghiém st dung nudc ép cua hoa dau biét cho 1an lugt vao cac mau
dung dich: giém an, nude C sti, nude rira bat, nude soda va nude mubi va thu duge hién tuong sau:

Dung dich Gidm an | Nudc C sui | Nudc rira bat Nudc soda Nudc mudi
Mau ctia chit chi thi Do tim D6 tim Xanh vang Do tim Khéng ddi mau
C6 bao nhiéu mau chit c6 mdi trudng acid?
bap an: 3.
Cau 12. Aspirin 1a mot loai thudc c6 thanh phéan chinh 14 acetylsalicylic acid. Néu hoa tan thudc nay vao
nudce, ngudi ta xac dinh dugce [H'] cia dung dich tao thanh 1a 1,585.10° M. Dung dich tao thanh d6 c6 pH
bang bao nhiéu? (Két qud lam tron dén hang phan muwoi).
Dép an: 2.8.

Cau 13. Mot loai dung dich nudc rira bat c6 nong do ion OH 13 107" mol/L. Gia tri pH cua dung dich
bang bao nhiéu?

Dap an: 4,5.

Cau 14. Dung dich H,SO, c6 pH = 1. Nong d6 mol ctia H,SO, 12 bao nhiéu mol/L?

Pap an: 0,05.

Ciu 15. Dung dich NaOH 0,01M c6 pH bang bao nhiéu?

Dép an: 12.

Ciu 16. Can bao nhiéu gam NaOH dé pha ché 250 mL dung dich c6 pH = 12.

bap an: 0,1.

Cau 17. O 25°C, pH ctia mot dung dich Ba(OH), 1a 10,66. Pé thu dugc 125 mL dung dich Ba(OH), trén
thi khdi lugng Ba(OH), can phai hoa tan 13 bao nhiéu mg (bo qua sy thay di thé tich néu c6)? (Pdp dn
lam tron dén hang phan muwoi).

Pép an: 4,9.
Ba(OH), — Ba®> + 20H"
pOH = 14— pH = 14 — 10,66 = 3,34
Ny, 125407
Dgaom), ~ "4 5 Mg, (0m),

- - mmol = = 4,885 mg.
Céu 18. Mot dung dich chtra 0,02 mol Cu*', 0,03 mol K*, x mol CI” va y mol SO4*. Tong khdi luong cac
mubi tan c6 trong dung dich 1a 5,435 gam. Tdng gia tri (x + y) bang bao nhiéu?
bap an: 0,05.
Bao toan dién tich: 2.0,02 + 0,03 =x + 2y (1)
My = 0,02.64 +0,03.39 + 35,5x + 96y = 5,435 (2)
Tu (1) va(2) —» x=0,03; y=0,02. Vay x +y =0,05.
Cau 19. Gia tri pH cua dung dich thu duoc la bao nhi€u khi trén 200 mL dung dich H.SO40,05M voi
300mL dung dich HC1 0,1M.

bap an: 1.

H,SO,—2H" + SO HCl — H +CI'

Mol 0,01— 0,02 0,03— 0,03
0,02+ 0,03

[II' } _ R oM

0.2+ 0.3 . Vay pH = -Ig[H'] = 1.
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Cau 20. Coc A chtra 50 mL dung dich KOH 0,10M duogc chuan d¢ véi dung dich HNO; 0,10M. Sau khi
thém 52 mL dung dich HNO; vao, dung dich trong cbc A c6 pH bang bao nhiéu? (Két qud lam tron dén
hang phan muweoi).
Dép an: 2,7.
[, =0.0052 ~ 0,0052-0,005 |

| e [H e
|, =0.005mol 0,0540,052 130

M= pH=27

Cau 21. Thém nudc vao 10 mL dung dich HCI 1 mol/L, thu dugc 10 L dung dich X. Dung dich X c6 pH
giam bao nhiéu don vi so voi dung dich ban dau?

Dép an: 3.

Thé tich tang 1000 lan thi ndng d6 HCI giam 1000 1an tng véi 10° = pH giam 3 don vi.

Cau 22. Pha lodng 1 L dung dich NaOH c6 pH = 13 bang bao nhiéu lit nuéc dé duge dung dich méi c6
pH=11?

bap an: 99.

Thé tich dung dich NaOH sau khi pha lodng 1a V + 1

Ta c6 s6 mol NaOH ko d6i nén 10"=(V +1). 10° suyra V=99 L.

Ciu 23. Dé chuan d§ 100 mL dung dich CH;COOH chua biét nong d6 di dung trung binh hét 150 mL
dung dich NaOH 0,1 M. Néng do mol ctua dung dich CH;COOH la bao nhiéu mol/L?

Dép an: 0,15.

NNaoH = 0,150,1 = 0,015 (Il'lOl)

CH;COOH + NaOH — CH;COONa + H,O

0,015 0,015  (mol)

[CH,COOH] = % =0,15M

Céau 24. Cho m gam sodium vao nudc, thu duogc 1,5 lit dung dich ¢6 pH = 13. Gia tri ciia m 1a bao nhiéu?
Dép an: 2,76.

2Na + ZHQO — 2N8.0H + Hz

pH=13 - pOH=14—-13=1— Cymaony=0,1 M

Nnaon = 0,1.1,2 = 0,12 mol = nn, = my, = 0,12.23 = 2,76¢g

Céu 25. Tron 100 mL dung dich hdn hop gdm H,SO, 0,05M va HCI 0,1M vé6i 100 mL dung dich hdn
hop gém NaOH 0,2M va Ba(OH), 0,1M thu dugc dung dich X. Dung dich X c6 pH bﬁng bao nhiéu?

Dép an: 13.

[N = et Mo, =002 n, =002 =2 ,[OH ]=01M=pOH=1=pH=13
I Moy = Myaon EnEﬁiCH-_ =0,04 e

Céu 26. Nabica 1a mot loai thudc c6 thanh phan chinh 1a NaHCOs, dugc dung dé trung hoa bét lugng
acid HCI du trong da day. Gia thiét nong do dung dich HCI trong da day 13 0,035 M, thé tich dung dich
HCI duoc trung hoa khi bénh nhan uéng 0,588 g bot NaHCOs 13 bao nhiéu mL?

bap an: 200.
o {0,588 — 710 1ol
NaHC O Y
NaHCO, + HCl - NaCl+CO, +H.O
70070 57007 mol
= Viano = %= 0,2L =200mL

Cau 27. Chuén do 100,0mL dung dich NaOH 0,1M béng dung dich HCI 1,0M. Thé tich dung dich HCI
can thém dé dung dich thu dugc c¢6 pH = 12 1a bao nhiéu mL? (Két qua lam tron dén hang phan muweoi).
Dép an: 8.9.
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n, =1V=Vnol
n.. =001nol .n_ n_ n_ .
H Vi pH thu dugc 16n hon 7 nén OH du véi  OH 4= OH p i — OH

- (V+0,1).102=0,01 -V

=V =8,91.10°L=28,91 mL.

Ciu 28. Mot mau dung dich H,SO, (goi 13 mau A) duge phan tich bang cach thém 50 mL dung dich
NaOH 0,4 M vao 100 mL dung dich mau A rdi lic déu. Sau khi phan tmg xay ra, nguoi ta thdy trong hdn
hop dung dich con du ion OH . Phan ion du nay can 10 mL HCI 0,2 M dé trung hoa. Tinh ndng 6 mol.L"
' cia mau A.

bap an: 0,09.

2NaOH + HzSO4 — Nast4 + 2H20

HCI1 + NaOH — NaCl + H,O

S6 mol NaOH thém vao 100 mL dung dich H,SO, 1a: 0,05.0,4 = 0,02 mol.

S6 mol NaOH duogc trung hoa bdi HCl 1a: 0,01.0,2 = 0,002 mol.

S6 mol NaOH duoc trung hoa boi 100 mL dung dich H,SO, 1a: 0,02 — 0,002 = 0,018 mol.
000

2.0

= 0,09 M

Vay ndng do H,SO, trong miu phan tich la:
Cau 29. Tron 300 mL dung dich chita NaOH 0,2M va Ba(OH)z 0,05M v6i 200 ml dung dich H,SO4 xM
va HC1 0,275M, thu dugc 500 mL dung dich c6 pH = 2. Gia tri ctia x 1a bao nhiéu?

Dép an: 0,1.

n, = 02.2x+0055mol

Ny =9302+030052=0,09mol.

Vi pH thu dugc bé hon 7 nén H* duvéi 0 du= "1 wmgu— H'

—0,5.102=0,4x + 0,055 - 0,09 = x =0,1.

Cau 30. A 1a dung dich H,SO4 0,5M, B 1a dung dich NaOH 0,6M. Tron V, lit A vé1 V;, lit B thu duoc (V,
+V,) lit dung dich ¢6 pH = 1. Ti 1¢ V| : V, 1 bao nhiéu? (Két qud lam tron dén hang phan triam).

bap an: 0,78.

Vi dung dich thu dugc c6 pH = 1 nén acid con du trong phan ung trung hoa
no-n, 205V-00V, V7

pH=1—[H]du=0,1= "% VitV Vs 9 g8

Cau 31. Tron a lit dung dich KOH c6 pH = 12,0 véi 2,00 lit dung dich HCI1 ¢6 pH = 3,0 thu dugc dung
dich Y ¢6 pH =11,0. Gi4 tri cua a 1 bao nhiéu? (Két qud lam tron dén hang phan tram).

Pap an: 0,44.

pH=12 - pOH =2 — [OH] =0,01M — non. = 0,01a (mol).

pH=3 - [H]=10"=0,001M — ny" = 0,002 mol.

Dung dich Y ¢6 pH = 11 — Moi truong base — pOH =3 — [OH e = 0,001 M.

— now 4 = 0,012 — 0,002 mol — [OH ], = w:@om — a=0,44.

Cau 32. Hoa tan hoan toan a gam CaO vao nudc thu dugc 500 mL dung dich nudc voi trong (dung dich
A). Chuan d6 5 mL dung dich A bang HC1 0,1 M thay hét 12,1 mL. Gi4 tri ctia a 1 bao nhiéu? (Két qud
lam tron dén hang phan muwoi).

Pap an: 3.4.
CalOH). i 2HCI - CaCl, +2H.0
0,05 107 «— 12,110 0,1 (mol)
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Ca0 ' HrO_’CdOH}.‘ |: =m._, = 0,03, 10 °30=0,03355 ¢

6,05.10* mol |
Quy vé 500 mL dung dich A (gap 100 lan so v6i SmL) = a = 0,03388.100 = 3,388 g

Cau 33. Mot hoc sinh thuc hién thi nghiém sau: Léy 10 mL dung dich HCI 0,2 M cho vao 5 mL dung
dich NHj; thu dugc dung dich A. Chuéan do luong HCI du trong dung dich A béng dung dich NaOH 0,1 M
thdy phan tmg hét 10,2 mL. Tinh ndng do ciia dung dich NH; ban dau. (Két qud lam tron dén hang phan

Dap an: 0,2.

S6 mol HCI ban dau = 10.10°.0,2 = 2.10 (mol)

NaOH + HCl - NaCl + HO

L0210 — 1L,02.10° (mal}

S6 mol HCI phan tmg véi NH; =2.10° — 1,02.10° = 0,98.107 (mol)
NH. .- HCI —> NH CI |:_X . =[],'-I'H.][.] _0,196(M)
0,95.10 "« 0,98.10 " (mol) | MR s 10

Ciu 34. Ascobic acid (vitamin C) 13 mét acid hiru co duogc ki hiéu don gian 1a HAsc, phan tir khdi 1a 176.
Mot hoc sinh hoa tan 5,0 g ascorbic acid vao 250 mL nuéc. Tinh pH cta dung dich thu dugc, biét trong

dung dich c6 can bang sau: HAsc H e H" + Asc K.=8.10°
(Két qua lam tron dén hang phan mieoi).

bap an: 2,5.

[HAsc] = []; =0,1136 M

~

o

HAsc HEd H" + Asc

Bandau 0,1136 (M)
Pu X X x (M)
CB 0,1136-x x x (M)
. [% =-0003M(lo*]
K =% _g10°=| {o*)
© 01136 x %, = 0,00297M = pH = 2,527

Ciu 35. Mot dung dich X ¢6 chtra 0,01 mol Ba*, 0,01 mol NO5, a mol OH" va b mol Na*. Bé trung hoa
hét mot nira dung dich X nguoi ta can dung 200 mL dung dich HC1 0,1M. Khdi luong chit ran thu dugc
khi ¢6 can dung dich X 1a bao nhi€éu gam?
Dép an: 3,36.

Ap dung dinh lvuat bao toan dién tich: 2npg +nye: = n NO, T MoH

—2.0,01+b=0,01+a —a—-b=0,01(1)

S6 mol HCI can dung dé trung hoa toan bo dung dich X 13: npg = ng+ = 0,04 mol

—a=0,04(2)

Tir (1) va (2) — a=0.04; b=0,03

Khoi lwgng chat ran thu dwoc khi ¢6 can dung dich X 12:

MBa2t + MNa' + Myp, + Mo =0,01.137 +23.0,03 + 0,01.62 + 17.0,04 = 3,36 gam

CAu 36. Dung dich X chtra 0,12 mol Na*; x mol SO4*; 0,12 mol CI” va 0,05 mol NH4". Cho 300 mL dung
dich Ba(OH), 0,1M vao X dén khi cac phéan Ung xay ra hoan toan, loc bd két taa, thu duoc dung dich Y.
Co can Y, thu dugc m gam chét ran khan. Gia tri ciia m 13 bao nhiéu gam? (Két qua lam tron dén hang
phan muoi).
Dap an: 7.,9.
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-BTPT: 0,12+ 0,05=2x+0,12 = x=0,025 mol.
- Naon = 0,03 mol = ng,>" = 0,03 mol; noy” = 0,06 mol.
PTHH: (1) Ba*" + SO,* — BaSO0.]
0,03 > 0,025

Du: 0,005 mol

(2) NH4+ +OH — NH3T + H,O
0,05 <0,06

Du: 0,01 mol
Dung dich Y: 0,12 mol Na*; 0,12 mol CI; 0,005 mol Ba*"; 0,01 mol OH".
Mygn khan = 0,12.23 +0,12.35,5 + 0,005.137 + 0,01.17 = 7,875 gam.
Céu 37. Cho 500 mL dung dich X chtra Na*, NH,", CO:* va SO.>. Liy 100 mL dung dich X tac dung v&i
lwong du dung dich HCI thu 2,479 L khi (dkc). Lay 100 mL dung dich X cho tac dung véi lwong du dung
dich Ba(OH),, thu duoc 43 gam két tua va 4,958 lit khi NH; (dkc). Tinh khéi lwong mudi ¢ trong 500
mL dung dich X.
bap an: 119.
- Phan 1: nyys = 0,2 mol; neox = 0,1 mol
(1) 2H' + COs* — CO,1 + H,0

0,1 0,1
(2) NH, + OH" — NH;1 + H,O
0,2 — 0,2

3) Ba* + CO;” — BaCOs]
0,1 — 0,1 = MpBaco3 = 19,7 gam
= MRBaso4 = 23,3 gam = Npaso4 = 0,1 mol
(4) Ba** + SO — BaSO4|
0,1 < 0,1
BTDT: 0,2 + nno” =2.0,1 +2.0,1 = nna' = 0,2 mol
= My = 5.(0,2.18 +0,2.23 + 0,1.60 + 0,1.96) = 119 gam (ding cho 500 mL gip 5 lan so véi 100m L)
Ciu 38. Cho dung dich X chtra hdn hgp gdm CH;COOH 0,1M va CH;COONa 0,1M. Biét ¢ 25°C, K, cua
CH;COOH 1a 1,75.107° va b6 qua sy phan li cua nude. Gia tri pH ctia dung dich X & 25°C 1a bao nhiéu?
bap an: 4,76.
Vi mudi CH;COONa la chét dién 1i manh nén ta c6
CH,COONa — CH,COO™ + Na~

Do d6 sau qua trinh trén trong dung dich c6 ndng d6 ciia ion CH;COO 14 0,1.
Xét can bang dién li: CH;COOH + H,0 = CH;COO + H;0°

Nong do ban dau: 0,1 0,1 0
Nong d6 phan li: X X X
Nong d6 can bang: 0,1 —x 0,1 +x X

Thay cac gia tri & trang thai cAn bang vao cong thuc tinh hang sé dién li thi ta c¢6
|aHO [ H | o

o [ CH.COOH (0.1-x)

=| H' |=1.75.10°M=pH=—log| H |=4,76

=1,75.10" =x =1,75.10"
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