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CHUYEN DPE 8: DUNG DICH — CAN BANG HOA HQC.
Phin I: HE THONG LY THUYET CO BAN VA NANG CAO

1. Can bing héa hoc: Phan ing thuin nghich. Cin bang héa hoc. Hing s6 cin bang. Cac yéu t6 dnh
hwéng dén cin bing. Sw chuyén doi can bang. Ning lweng tw do Gibbs AG va cin bang héa hoc.
% PHAN UNG MOT CHIEU & PHAN UNG THUAN NGHICH
1. Phan &ng mot chiéu 2. Phan @ng thuan nghich
Phin wng mét chiéu 13 phian tng | Phan vng thuin nghich 13 phan Gmg xay ra
xay ra theo mot chidu tir chat dau | theo hai chiéu nguwoc nhau trong cung diéu

sang san pham trong cung mot dicu | ki¢n.

Khai niém
kién.
aA +bB — ¢C + dD aA+bB ¥ T cC+dD
Bang mét miii tén : — Bang hai nira miii tén nguoc chiéu nhau:

Bicu dién £ AP URR
chiesinghah

% CAN BANG HOA HQC

1. Trang thai cin bing
Trang thai can bang cta phan tng thuan nghich 13 trang thai tai 46 téc dé phdn iing thudn bang téc

do phan irng nghich (vi=v,)

Trang thai can bdng Yy =V,

Téc di phan dng

-

7 Thdi gian

Can bang hoa hoc 1a mot can bang dong => tai thoi diém cin bang phan tmg van dién ra véi toc d6 phan
g thuan bang tdc do phan ung nghich.

2. Hing s6 can bing

a) Biéu thirc ciia hang sé cin bang

Xét phan tng thuan nghich tong quat:

ah + bBf "t cC + dD

__[cr oy
" [ATIBT

* Mjt 56 lwu y:
- Trong d6 : [A], [B], [C], [D] 14 ndng d6 mol cua cac chit A, B, C, D ¢ trang thai cin bang.
a,b,c,d 1a hé s6 ti lugng cila cac chat trong phuong trinh hoa hoc ciia phan ung.
- Kc chi phy thudc vao nhiét do va ban chét ciia phan tng.
- Ddi v6i cac phan tng c6 chét ran tham gia, khong biéu dién ndng do cta chét ran trong biéu thirc
Ke
b)Y nghia ciia hang sé cin bang
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Kc cang 16n thi phan Gng thuan cang chiém wu thé hon va nguoc lai, K¢ cang nhé thi phan ung
nghich cang chiém uu thé hon.

% SU CHUYEN DICH CAN BANG HOA HQOC

a. Khai niém :

Su chuyén dich can béang 1a su pha v& trang thai can bang cii dé chuyén sang trang thai can bang
moi do cac yéu t6 bén ngoai (nc“mg dog, nhiét do, ap sudt) tac dong lén can béng.
b. Nguyén li chuyén dich cin bing Le Chatelier
“ Mot phan tng thuan nghich dang & trang thai can bang, khi chiu mét tic dong bén ngoai lam thay
d6i ndng d6, nhiét do, ap suét thi cn bang s& chuyén dich theo chiéu lam giam tac dong bén ngoai
do”.

% CAC YEU TO ANH HUONG PEN SU CHUYEN DICH CAN BANG HOA HQC

1. Anh huwéng ciia nhiét d (chat khi, chat 16ng)
“ Khi tang nhiét do, can bang chuyén dich theo chiéu lam giam nhiét 9, tirc 1a chidu phan tmg thu
AHy = 0

nhiét ( »8° 7)), nghia la chiéu lam giam tac dong cua vi¢c tang nhiét d§ va nguoc lai”

2.Anh hwéng ciia nong dd (chét khi, chét 16ng)
“Khi tang ndng d6 mot chat trong phan tng thi cin bang hoa hoc bi pha v& va chuyén dich theo
chiéu 1am giam tac dong ctia chat d6 va nguoc lai”.

3. Anh huéng ciia ap suat (chat khi)
“Khi ting 4p suat chung cuia h¢, thi can bang chuyén dich theo chidu lam giam 4p suét, tirc 1a chiéu
1am giam s6 mol khi va nguoc lai”.

4. Anh huéng chat xic tac

Trong phan tng thuan nghich néu dung chat xuc tac thi toc do phan vmg thudn va toc do phan img
nghich tang nhw nhau nén chét xic tac khong c6 tic dung 1am chuyén dich cin bing , ma chi c¢6
tac dung 1am cho phan mg nhanh chéng dat dén trang thai can bang.

=> chét xitic tac khong dnh hwéng dén can bﬁng hoa hoc

% NANG LUQNG TU DO AG VA CAN BANG HOA HQC.

Niing lwong tw do va hiang s cin bang: (Gibbs Free Energy & Equilibrium Constants)

AG = AH - TAS
AG ham phu thudc vao néng dd cua tac chat & san phém

AG=AG"-RTIn Q
‘ G": ning luong Gibbs ¢ dk chuan (1bar, 298K,1M)
Tai can bang: AG=0
AG’=RTIn K
2. Khai niém vé dung dich. Sy hoa tan. P tan
2.1. Pj tan ciia chit it tan
Khi hoa tan hop cht it tan MnA, vao nudc, dudi tac dung cua cac phan tir nuée phan cuc thi cac ion M™,
A™ s& bj hydrat héa va chuyén vao dung dich dudi dang phtc chit aqua [M(H.0),]"", [A(H,0),]™. Pén
mét lac nao dé thi tde do cua hai qua trinh thuan va nghich b?mg nhau va co can béng thiét lap gitra pha
rn va dung dich bao hoa:
MnA, | + (mx+ny) H,O == m M(H,O),"" + n A(H,O),"™
Pha rin dung dich bio hoa
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Né)ng do cua chét dién li trong dung dich bao hoa dugc goi 1a dg tan, ki hi¢u 1a S. Do tan co thé duoc
biéu dién bang cac don vi khac nhau: mol/L; g/L; g/100g dung dich nhung thudng dugc biéu dién bang
mol/L.
D¢ tan phy thudc vao nhiéu yéu t: ban chét cua cht tan va dung méi, nhiét do, ap suit, trang thai vat 1i
ctia pha ran. ..
a.  Tich s tan
Tich sd tan 1a tich sb hoat d6 cua cac ion trong dung dich bao hoa véi s6 mil thich hop tai mdt nhiét
do xac dinh.
C6 thé viét can bang dudi dang:
MnA,] = mM"+nA™ Ks
Ap dung dinh luat tdc dung khéi lugng cho can béng :
Ks=M")™. (A™)"
Trong do (i) la hoat dJ cta ion i.
Ks dugc goi la tich $6 tan.
Tich s6 tan cang 16n thi két tia c6 kha ning tan cang nhiéu va nguoc lai.
2.3.Tich s6 tan diéu ki¢n
Dé thuan tién cho viéc danh gia gan dung do tan trong cac trudng hop phirc tap ¢ xdy ra cac qua
trinh phy, nguoi ta st dung tich s6 tan diéu kién. Ciing nhu héng s6 tao thanh diéu kién, tich s6 tan
diéu kién chi ap dung cho mot s6 diéu kién thuc nghiém xac dinh (lyc ion, pH, chét tao phtic
phu...). Tich s6 tan néng dd chinh 1a tich sd tan diéu kién & luc ion va diéu kién di cho. Trong biéu
thure tich sd tan diéu kién, hoat d6 cua cac ion dugc thay bf?mg né)ng do cac dang tdn tai trong dung
dich ctia mdi ion.
Déi véi truong hop tong quat, don gian can bang trong dung dich chira két tia MA:

MA| = M + A K.

Céc qua trinh phy:
M+ HO = MOH + H' Prion
A+ H == HA K,!
M+ X = MX B

Do tan cia MA phu thudc vao pH va néng do chéat tao phtrc phu X. O diéu kién ¢6 dinh pH va nf‘mg
dd cua X co thé tinh duoc tich sb tan diéu kién K :

Ky = [M][A]

Trong do:

[M]’= [M] +[MOH] + [MX] = [M] + Brion IMLHT" + B.[M].[X]
[A] =[A] + [HA] = [A] + K. [AL[H] = [AL( + K" .[HT)

Dodé: Ko =[M](1+ ﬂjf@H.[H*]-w B.[X]).[A] ( 1+ K, .[H'])

Hay: K, = Ko(1+ Pvon [HT' + BIX]) ( 1+ K, [H])
Suy ra: K, =K. oy .0
O day: om=(1+ Bvon JHT'+ B.IXD: oaa =(1+K,[H])
Néu cho pH va néng do chit tao phirc X ta c6 thé tinh dugc K, va tir d6 tinh do tan cua két taa theo
DLTDKL 4p dung cho K thay thé cho K.
2.4.Cac yéu t6 anh hwong
2.4.1. Su c6 mat cua ion chung
Su ¢c6 mat cua ion déng dang lam giam d¢ tan cac chét, 1am can béng hoa tan chuyén dich theo chiéu
nghich.
2.4.1.Anh hwéng cia pH
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Pé thuan tién cho viéc danh gia gan dung do tan trong cac truong hop phirc tap co xdy ra cac quéa
trinh phuy, ngudi ta sir dung tich s6 tan didu kién ( K, ).
M;A = 3M" + A*
Xem M*khong hinh thanh phirc hydrate va A* 1a gbc acid yéu.
K

H,0 == H' + OH o
A¥ + H' == HA” K"
HA* + H = HA Ky
HQA_ + H = H3A Kal_l KHZO
Ca = [A"] + [HA*] + [HA] + [H:A]
=[A"] + [H]L.[AY] .Ks' + [HA[AT]. Ko Ks' + [H][A” ] K" Ko™ K™
3 3 + 1 +12 1 1 +13 1 1 1 3 & A,
Cyam = [A7](I+[H]. Ky™ +[H] Koo' Kis™ +[H]" Kis™ Koo Kat™) =[A7 ] ¢
o .
Véi 4 = 1+[H]. Ks' +[H Ko K" + [H]? Kos' Koo' Ko™
2.4.3. Anh huéng ciia su tao phirc
3. Swdién li. Chét dién li. P9 dién li. Hang sé dién li. Pinh lut bao toan nong dj.
% SUDIEN LI
Qua trinh phan li cac chét khi tan trong nudc thanh ion dugc goi 1a sy dién .
% CHAT PIEN LI
a) Chit dién li va chit khong dién li
Chit Chit dién li Chit khéng dién li
e Chat dién li 1a chat khi tan trong | Chat khong dién li 1a chat khi tan trong
Khai ni¢ém , e s .. , R P .
: nudce phan li thanh céc ion. nudce khong phan li thanh céc ion.
Tinh chit Dan dién Khoéng dan dién
Hau hét dung dich acid, base, mudi. | Cac chit & dang ran khan, nuéc cat, dung
Vi du dich saccharose (Ci2:H»011), alcohol
ethylic (C,HsOH), glycerol: CsHs(OH)s.

b) Chat dién li manh va chét dién li yéu

Chit dién li manh: (o= 1) Chit dién li yéu: (0<a<l)
Khai | Chat dién li manh 13 chét khi tan trong nuéc tat | Chat dién li yéu 1a chat khi tan trong nuéc
niém | ca cac phan tir chat tan déu phan li ra ion. chi c6 mot phan s6 phan tir chat tan phan li
ra ion, phan con lai van ton tai & dang phan
tu trong dung dich.
Bifx:u Bing mét miii tén : —— Bang hai nira miii tén nguoc chiéu nhau:
dien £ A hpcithumR

chieginghah

Gﬁm -Acid manh: HZSO4, HCI, HNO}, HC103, - Acid Yélli H2C03, HzSO3, st, HC]O,
cac HCI104, HBrO;, HBrO,, HBr, HI. HCIO,, HBrO, HBrO,, HF, CH;COOH,

chat HCl — H* + CI HCOOH, H;PO4, HCN,...

CH:COOH * T cH,coo +H'
- Base manh = base tan (NaOH va Ba(OH),, | - Base yéu = base khong tan (30H va céac
Sr(OH),, Ca(OH), ) truong hop con lai cua 20H).
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NaOH — Na*+ OH' Bi(OH); ¥ ' Bi* +30H
- Mudi: hau hét cac mudi trir HgCl,, Hg(CN), | - Mudi : HgCl,, Hg(CN),
1a dién li yéu.

HeCL £ *T He + 201
PO? ’

K3PO4—“_> 3K" +

% PO PIEN LI

bodiénli (a): ° °
V6i : n 1a s6 phéan tir phéan 1i ra ion, n,1a s6 phan tir hoa tan.
Cla né)ng dd mol chét tan phan li thanh ion, C, la néng d6 mol chit hoa tan.
e Chuy:
- Khi pha loang dung dich, d¢ dién 1i cua cac chét dién 1i déu tang.

- Can bang dién li 14 can bang dong va tudn theo nguyén li chuyén dich cin bing Le Chatelier
< HANG SO PIEN LI

roie;

o K= [Aan]

- v6i nhitng acid manh, base manh 1a nhiing chét dién li hoan toan nén ta khong dung khai
niém can béng dién li

- v6i nhitng da acid, da base xay ra theo nhiéu nac. Mdi nac duoc ddc trung boi mot hang s6
dién li riéng

& VD: H;PO,!  H +H,PO, : K. = 7.5.10°
H.PO," H' +HPOS K, =63.10°
HPO.>"  H' + PO> K; =1,3. 107"
H,PO,  3H + PO K = K. K. Ks

K phu thudc vao nhiét d6 va ban chit cua chat dién li
* Moi lién hé giiva K va o
AnB. i mA™ + nB™

t=0 C 0 0

ten C(l-a) mCa nCa
[nCal"[nCa] " Cm o™

K = Cl-a) — l-a

Véi chat dién li yéu: o <<1
K _ mn .nm .CWH"_I o m+n
@ Cin bing trong dung dich acid yéu :
Gia str c6 mot dung dich acid yéu HA (HF, CH;COOH...), c6 ndng do ban dau 1a C,, do dién li
1a o, hang sb phan li 1a K .
Phuong trinh dién 1i :
HA + H,0 -~ A + HO'
Hay :
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HA A+ H [HA]
bd: Co
pli - aC, > aC, 7 aGC,
cb: Co—aC, aC, aC,

Tai thoi diém can bang ta c6 :

:[H'][A ]: («C,Y _&'C,
[Hﬁ'«] CJ—MCJ 1— e

(1)

Céc cong thire tinh todn gan ding duoc rit ra tir cong thire (1) :

14 7 2
+ Vi HA I dung dich chét dién i yéunén @[ 1 = l-ax1=Ko=a'Co o)
o= |a
. C
Tt cong thuc (2) ta ¢6 thé suy ra cong thuc tinh d§ dién li o : ©
@ Cin bang trong dung dich base yéu
Xét dung dich NH; ¢6 ndng d6 ban dau 1a C,, do dién 1i 1a a, hing s6 phan li 1a Ky,
Phuong trinh dién i :
. [NH, |[OH |
U - + . [ N H 3:|
NH; + H,O OH + NH4
bd: Co
pli  aGC, - aC, 7 aC,
cb:  Co—aC, aC, aC,
Tai thoi diém cén bang ta co :
[NHJJOH | wey _oc,
~ [NH,] C-e¢C, l-«
e
Céc cong thire tinh toan gan ding dugc rat ra tir cong thire (1)
‘ , 2
+ Vi NH; 12 dung dich chét dién li yéunén @~ 1= loax1l=Ky=a'Co (o)
C

Tir cong thirc (2) ta c6 thé suy ra cong thic tinh do dién li o : °

% PINH LUAT BAO TOAN NONG PQ
Trong dung dich, cic chit bi dién 1i it nhiéu thanh cac ion, ngoai ra ching c¢é sy tuong tac v6i dung moi, véi
cac ion khac.
Dinh luét bao toan ndng do phat biéu nhu sau: Nong d ban dau ciia cac ion bang tong nong d cic dang
ton tai ciia chiing trong dung dich & trang thai cin bang.

4. Acid — base — mudi: dinh nghia, phin loai, danh phap, tinh chét chung, tinh acid — base ciia cac
ion. Phén tng trao déi ion.
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4.1. Acid — base — mudi

#%% Lyru y: Theo thuyét Arrhenius: Chi ap dung d6i v6i dung méi la nuéc.
Theo thuyét Bronsted: Bao gdm ci dung méi Ia nwée va dung méi khac nwée hoic khong
¢6 dung moi.

4.1.1. ACID
% Theo thuyét Arrhenius: Acid la chat khi tan trong nuéc dién li ra cation H' .

HCl - H +CI
CH:COOH ' H'+ CH:COO

— Céc dung dich acid déu c6 mot so tinh chat chung , d6 1a tinh chat ciia cic cation H' trong dung
dich.

2

% Theo thuyét Bronsted: Acid 1a chat nhudng proton H* dé tr thanh base lién hop, acid cang manh thi

base lién hop v&i nd cang yéu va nguoc lai.

CH;COOH + H,0 ' H;0" + CH:COO*
CH;COOH 1 acid yéu nén base lién hop véi n6 13 mot base manh.
Nhu vay theo Bronsted thi acid c¢6 thé 1a :

— Phan tir trung hoa: HCI, H,SO,, HNOs, NH4Cl, CuCl...
— Cation: NH,'; Fe(H,0)*"; Al(H,0)**; Cu(H,0)*"...

— Anion : HSO,
4.1.2. BASE

% Theo thuyét Arrhenius: Base la chét khi tan trong nuéc dién li ra anion OH" .

NaOH — Na’+ OH"

— Céc dung dich base déu c6 mot s6 tinh chat chung , 6 1a tinh chit ctia cac anion OH" trong dung

dich.

2

% Theo thuyét Bronsted: Base la chat nhan proton H* dé tr¢ thanh acid lién hop, base cang manh thi acid

lién hop voi né cang yéu va nguoc lai.

NH; + H,0 ' NH,' +OH
NH; 12 base yéu nén NH," 13 acid lién hop voi né 1a mot acid manh.
Nhu vay theo Bronsted thi acid c¢6 thé 1a :

— Phan tir trung hoa: NaOH, Ba(OH),, Cu(OH),, NH3, Na,CO:;...
— Cation: Fe(H,0)*"; Al(H,0)*,...

— Anion : CO;*; S*; SO:*; PO*; SO, ; CH;COO:-...
4.1.3. Chit luéng tinh

R

< Theo thuyét Arrhenius: Hydroxide ludng tinh 14 hydroxide khi tan trong nuéc vira c6 thé phan li nhur

acid vira c6 thé phan li nhu base.
Zn(OH), == Zn* +20H" : Phan li theo kiéu base
Zn(OH), + 2H,0 <= [Zn(OH),]2— + 2H": Phan li theo kiéu acid
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Dé thé hién tinh acid ctia Zn(OH), ngudi ta thuong viét nd dudi dang H,ZnO,.
Céc hydroxide thuong gap la: Al(OH)s, Zn(OH),, Pb(OH),, Sn(OH),, Cr(OH);, Be(OH)..

% Theo thuyét Bronsted: Chét ludng tinh (phan tir hodc ion) khi tan trong nudc vira c¢6 kha ning

nhuong vira ¢6 kha nang nhan proton H'.
Céc chit ludng tinh thudng gip:

— Hydroxide lwéng tinh: AI(OH);, Zn(OH),, Pb(OH),, Sn(OH),, Cr(OH);, Be(OH)s.
— Okxide luwdng tinh: Al,Os, ZnO, PbO, SnO, Cr,0;, BeO.

— Mubi: NaHCOs; NaHS; NaHSO;; (NH,),COs; CH;COONH, ...

— Anion: HCOy, HS", HSOs, H,POy ...

- H,0

— Chu y: Al, Zn, Be, Pb, Sn khong c6 tinh ludng tinh méc du van tac dung dugc véi dd acid va
dd base.
4.1.4. Chit trung tinh: La chit (phan tir hoic ion) khong c6 kha ning nhudng va ciing khong c6 kha ning
nhan proton H'. Bao gom:

— Mudi tao béi acid manh va basse manh: NaCl, Ba(NO;),, KNO:; ...
— Anion g(”')c acid manh: ClO,, CI, NOs', Br'...

— Cation kim loai manh: Na“, Ca®" ...

4.1.5. Mubi

% Muoi 12 hop chat khi tan trong nudc dién li ra cation kim loai (hodc cation NH,") va anion gbc acid.

NaHCO; — Na"+ HCOy
Khi hoa tan vao nude cac mubi s& phan li thanh céc ion va bi hydrate hoa.

< Phéin loai

- Muéi trung hoa 1a mudi ma anion gbc acid khong con hydrogen c6 kha nang dién li ra ion H' :
NaCl, (NH4)2SO4, NaQCO3. ..
Luru y:Na,HPOs, NaH,PO, 1 muéi trung hoa vi cic H nay khong c6 kha ning phan li ra H.
- Mudi acid 13 mudi ma gdc acid ctia mudi van con hydrogen c6 kha niang dién li ra ion H' : NaHCO;
(b6t n¢) , NaH,PO,4, NaHSO..
- Mubi phirc tap
Muéi kép : NaCLKCI ; KC1.MgCl,.6H,0 ;...
Phirc chat : [Ag(NH;),]Cl ; [Cu(NH;),]SOs ;...
Mudi ngdm nwéc: CuSO..5H,0 ...
Muéi hdn tap: tao boi mét cation va nhiéu anion : CaOCl,. ..
4.2. Phén g trao déi ion.

% Khai niém: phan ng trao doi ion trong dung dich la phan ting xay ra c6 su trao doi ion gilra cac chat

dién li dé tao thanh chat mai, trong do, s6 oxi hoa ctia ching trudc va sau phan tmg khong thay doi.
0

« Dieu ki¢n xdy ra phan &rng trao doi ion:

Phan tng trao ddi ion chi xay ra trong nhirng truong hop sau day:
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— San pham cta phan tng co két tia tao thanh.

BaCl, , H,50, _ BaSO, | 5, HCI
— Séan pham ctia phan ng tao thanh chat dién li yéu.

HCI + NaOH _, NaCl ; H,0
CH;COONa + HCl . CH,COOH + NaCl
AgCl | ,NH; _ [Ag(NH ), |C]
— San pham cta phan Gng tao thanh chat dé bay hoi.
Na,CO, , H,80, _ Na,SO, , H,0 , CO,
5. Tich s ion clia nwéc, ¥ nghia. Dung dich acid — base. pH va chét chi thi acid — base. Chuin d9

acid — base.
5.1. Tich so0 ion cua nwoc

& Nuéc la chit dién ly yéu: H,O + H,0 <—H;0" + OH'

% Tich s6 ndong d6 H' va OH' trong nudc nguyén chat hoic trong nude khong qué dic & mdi nhiét do 1a

hang sd, goi 1a tich s6 ion ciia nuée (ki hidu Kw).
Kw=[H"].[OH]
0 25°C : Kw=[H'.JOH]=1,0.10™ (1)

— Tu doé suy ra:

Mboi truong

Acid [H]>[OH] hay [H] > 1,0.107 M.
Trung tinh [HT]=[OH]=10" M.

Base [H] <[OH] hay [H] <1,0.107 M.

5.2. Phan ung acid — base: La phan ung hoa hoc trong d6 c6 su cho va nhan proton.
Cic phan ing thudc loai acid — base bao gom:

— Dung dich acid va dung dich base
— Dung dich acid va base khong tan
— Dung dich acid va basic oxide
— Dung dich base va acidic oxide
5.3. pH va chit chi thi acid — base
< pH ciia dung dich : La chi sé dé do ndng d6 (dic, lodng) cua dung dich acid hay base khi ndng d6 cua

dung dich nho hon 0,1M. Cong thtc tinh : pH = - Ig] H 12)
Logarit hoa hai vé ctia (1) ta c6 mot dung dich:

pH+pOH=14 (3)
Tw(3)suyra:
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Moi truong pH
Acid pH<7

Trung tinh pH=7
Base pH>7

< Chit chi thi acid — base

Chit chi thi acid — base 1a chit ¢6 mau bién d6i phu thudc vao gia tri pH ciia dung dich.
Gidy quy tim P6 (pH<6) Tim (pH =7) Xanh (pH > 8)
Phenolphthalein Khéng mau

Giay pH
Luwu ¥: (**) trong dung dich xit déc thi mau hong bi mat di.

% Phwong phap tinh pH

1. Tinh pH cia dung dich don acid manh HA C, (M) (Dang 1)
HA- H" + A

H, 0= H'+OH Kw=1,0.10"&25°C

Ap dung dinh luat bao toan dién tich :

[H'] =[OH ]+ [A"]

Véi:[A] =C,va [OH | =

- [H]=C+ e[H ] -[H]C.-Kw =0 (1)

Biéu thirc (1) 12 biéu thirc tong quét tinh [H' ] = pH cua mot dung dich don acid manh bét ki.
* C6 thé don gidn hod phép tinh mét cach gan ding nhw sau:

- Néu nong d6 acid C, > 10° M thi bo qua su dién li cia H,O
=>[H"] =C,haypH=-1g[H"] =-1gC,

- Néu ndng d¢ acid 10 <C, < 10° M thi giai phuwong trinh béc 2

- Néu nong d6 acid C, <10"* M thi bé qua [H' ] do acid phan li ra

=>Coi[H"] = [OH ] hay pH=7

2. Tinh pH cia dung dich don base manh BOH C, (M) (Dang 2)

BOH - B" +OH

H0O = H +OH Kw=1,0.10"¢25C

Ap dung dinh luét bao toan dié¢n tich :

[OH ] = [M'] +[H"]

Véi:[M"] =C,va [OH ]= - [HJ? +[H ].Co-Kw =0 (2)
Biéu thirc (2) 1a biéu thirc tong quét tinh [H* ] = pH cua mot dung dich don base manh bt ki.
* C6 thé don gidn hod phép tinh mét cach gan ding nhw sau:

- Néu ndng d6 acid C, > 10° M thi bo qua su dién li ciia H,O

=>[OH ] =C, hay pOH=-1g[ OH ] =- IgC,— pH = 14- pOH

- Néu ndng d6 acid 10 <C, < 10 M thi giai phuong trinh béc 2

- Néu ndng d6 acid C, <10® M thi bo qua [OH" ] do acid phan li ra

=>Coi[H"] = [OH ]hay pH=7

3. Tinh pH ciia dung dich don acid yéu HA C, (M)  Hing s6 K, (Dang 3)
HA = H +A K,

H,0 = H"+OH Kw=1,0.10"¢25C

Ap dung dinh luat bao toan dién tich :

[H'] =[OH ]+ [A"] ~[A] = [H'] -[OH ]

Theo bao toannong d6: C,= [A"] + [HA] =>[HA]=C,-[H'] -[OH ]
HA =sH +A K,

Biéu thic K, . K,= 2 [H'] =K,

Taco:[H'] = K, 3)

Biéu thuc (3) 12 biéu thire tong quét tinh [H* ] — pH ctia mot dung dich don acid yéu bat ki.
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* C6 thé don gidn hod phép tinh mét cdch gan diing nhir sau:
Néu K..C, > 102 >>Kw = 10"* C6 thé coi H,O phan li khong dang ké
Néu > 400 hay o < 0,05 co thé coi HA phan li khong dang ké

[H' ]’=K.C, =[H]= pH = (pK.-lgC.)

4. Tinh pH ciia dung dich don base yéu BOH C, (M) Hing s6 K,= (Dang 4)
BOH = B' +OH K,
H0O = H +O0H Kw=1,0.10"¢25C

Li luan tuong tu, ta co :
Néu K,,.C, > 102 >>Kw = 10" C6 thé coi H,O phén li khong dang ké
Néu > 400 hay a < 0,05 c6 thé coi MOH phan li khong dang ké

[OH ’=K,.C, = [OH ]=

POH = (pKi-1gCy)
Hay : pH = 14- pOH = 14 - (pK,-1gCy)

5. Tinh pH ciia dung dich da acid yéu H,A C, (M) Ha‘ing 50 K JKa2 Kz, . Kan (Dang 5)
Vi dl.l tH;A = H + HA" K.

HA = H + HAz_ Ko

HA*s H' +A* Kas

H, 0= H'+OH Kw=1,0.10"¢25°C
Thong thudng , di véi cac da acid thi : Kay >>Ka>>Kas>>....>>K,, va C. K >>Kw = 10
Nén c6 thé coi [H' ] trong dung dich chii yéu do su phan li ¢ nac thir 1 quyét dinh .
Tinh pH cta dung dich da acid nay twong ty don acid yéu .

] pH = (pKu-lgC.)
6. Tinh pH ctia dung dich da base véu : (Dang 6)
Li luén tuong tu, ta co :
Thong thudng , ddi v6i cac da base thi : Ky >>Kipn >>Kus >>....>>Ke, va Co. Ky >>Kw = 10
Nén c6 thé coi [OH" ] trong dung dich chi1 yéu do sy phan li ¢ nac thi 1 quyét dinh .
Tinh pH cta dung dich da base nay tuong tu don base yéu .
pOH = (pKu-I1gCy)
Hay : pH = 14- pOH = 14 - (pKy:i-1gCy)
7. Tinh pH ciia dung dich muéi (Dang 7)
7.1. Tinh pH ciia dung dich mudi trung hoa :
7.1.a. Tinh pH ciia dd mudi trung hoa tao béi acid manh va base manh

Cac ion trong dung dich khong bi thuy phan = Moi truong trung tinh pH =7

7.1.b. Tinh pH ciia dd mudi trung hoa tao béi acid manh va base yéu
Vi du : NH.Cl - NH, +C1

+ V& mit dinh tinh :
Ion CI" khong bi thuy phan
TIon NH4" 13 mot acid yéu = Mai truong acid pH <7
+ V& mat dinh luong :
Tuong tu nhu tinh pH caa dung dich don hodc da acid yéu .
7.1.c. Tinh pH ciia dd mudi trung hoa tao béi acid yéu va base manh

Vidy : CH:COONa — CH.COO + Na

+ V& mit dinh tinh :

Ion Na® khong bi thily phan

Ion CH;COO™ 12 mot base yéu = Mdi truong base pH > 7

+ V& mat dinh luong :

Tuong tu nhu tinh pH cta dung dich don hoic da base yéu .
7.1.d. Tinh pH ciia dd mudi trung hoa AB ndng d9 Cy tao béi acid yéu HA K, va base yéu

BOH K,

+ V& mt dinh tinh :

MBoi trudng phu thude vao hang sd K . K

Néu K, =~ Ky, = M0i truong gan nhu trung tinh

Néu K, > Ky, = Moi truong acid
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Néu K. <Ky, — Mbi truong base

V& mit dinh luong :

AB = A +B"

A"+H,O = HA+OH

B"+H,O = BOH+H"

H,O = H +OH Kw=1,0. 10"

Ka=; Kp= ; Kw= [H"].[OH ]=1,0.10"&25°C

Bao toan ndng do :

[A] +[HA] =C ;[B"] +[BOH] =C

Bao toan dién tich :

[B'] +[H] = [A] +[OH]

Suyra:

[A7 = [B] +[HT] - [OH]

[HA] = C-[A] =C- [B'] - [HT] + [OH]

[BOH] =C-[B]

- K, =

Mait khac, trong dung dich mudi tao béi acid yéu va base yéu c6 thé coi:
[H] - [OH]=0

- K= = Hay Ki=Kpn = Kp

Vay :

[H]=  hay pH= (pKu +pKa)
Hay :
pH=7+ pKa- pK

Vidu:

Mudi CH;COONH, dugc tao thanh tir acid yéu CH;COOH pK, = 4,75 va base yéu NH; pK, = 4,8
Dinh tinh : K, = K, = Mbi trudng gan nhu trung tinh

Dinh lugng : pH=7+ pK.- pKy=7+ 4,75- 4,8=6,98
CH;COONH,~ CH;COO + I\IH4+

7.2. Tinh pH ciia dd mubi acid :
7.2.a. Tinh pH ciia dd mudi acid tao béi acid manh va base manh

Vi du : NaHSO, —»Na"™ + HSO4 -
+ V& mit dinh tinh :

Ion Na” khong bi thily phan

Ton HSO, 12 mét acid kha manh phan li gan nhu hoan toan — Mbi trudng acid pH < 7
+ V& mat dinh luong :

Tuong tu nhu tinh pH cua dung dich don hodc da acid yéu .
NaHSO, -Na" + HSO, -

Cu=0,01M
HSO, SH'+ S04~ K.= 10"
H.O = H" + OH Kw=1,0.10"

Ta c6 : K,C >> Kw =>bo qua can biang cia H,O
HSO, = H' + SO K,=102

0,01 0 0
X X X
0,01-x X X

K.= =107 Vi K.l6n hay < 400 nén khong thé coi 0,01-x =~ 0,01
=> Giai phuong trinh bac hai, taco: x =6,18.10° => pH =-Ig[H" ] = 2,21

7.2.b. Tinh pH ciia dd muéi acid tao béi acid yéu H,A va base manh MOH
.Cén bang trong dung dich mudi :

HA™ = H +A* Ka

HA- + H' = HzA Kal_l

H.O = H +OH Kw=1,0.10"

Coi trong dung dich ¢6 2 qua trinh phén 1i cho ion A* :
HA" = H +A” Ka

2HA = HzA + Az_ Kaz.Kal_l (2)

Néu K, .C <<Kp.Ka'.C? hay K,y << C => Can bang 2 13 chi yéu
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2HA™ HA + A? Ko K
C 0 0
2x X X
C-2x X X
KoKy'= & =
Mit khac : K, = < [H]=K
- [H7=Ko = = Vay : pH= (pKa + pKa2)

Pham vi ap dung : Kw >> K,,C va K, << C

8. Tinh pH cia dung dich dém: (Dang 8)

* Dinh nghia : Dung dich dém 1a dung dich c6 pH hoan toan xac dinh dugc tao nén khi trén dung dich cua
acid yéu va base yéu v6i mudi ctia chung véi base manh hay acid manh.
Vi du : CH;COOH va CH;COONa dugc goi la dém axetat
NH4ClI va NH; dugc goi 1a dém amoni

* Pjc diém
Dung dich dém co pH it thay ddi khi ta thém vao dung dich mdt lugng nho acid manh hodc base manh hoac
pha loang dung dich.(khong qua loang)

* Thanh phan hé dém : HA C, (M)va NaA C, (M)

Can bang :
NaA - Na" + A [Na'] = C,

" HA H +A K,
H,”' O H +OH Kw=10.10"¢25C

Ta c6 cac phuong trinh :

K. = = [H]=K, ;

[H][OH]= Kw=1,0. 10"
Bao toan néng do:[HA] + [A] =C, +C
Bao toan dién tich: [Na'] + [H'] = [OH] + [A]

Tir cac biéu thire trén, suy ra : [H'] =K. So sanh [H']~ K, v6i [H'] caa nude nguyén chat=1,0.10" M
+Trwong hop 1:

Néu [H']=~ K, > 1,0.107 = Mbi truong acid

C6 thé bé qua ndng do [OH'] trong biéu thic trén Vay : [H] = K
+Truwong hop 2:

Néu [H'] =K, <1,0.107 = Mbi trudng base

C6 thé bo qua ndng d6 [H'] trong biéu thuc trén Vay : [H] =K

Truong hop 3: Ca, Gy >> [H'], [OH] (hay gép trong thyc té)

C6 thé bo qua ca ndng [H'], [OH ] trong biéu thirc trén

Vay : [H] = - pH=pK,-Ig

Vay pham vi 4p dung cta cong thuc tinh pH trén la:

K.C., KyCo>>Kwva [H], [OH] << C,, G

5.4. Chuin db acid — base.
< Khai niém
— Chuén d9 1a phuong phap xac dinh nong d6 ciia mot chat bang mot dung dich chuan di biét nong
do.
— Piém twong dwong 1 thoi diém ma hai chét tac dung vira du véi nhau.
— Pé nhén biét diém twong dwong nguoi ta dung nhiing chat chi thi acid — base gy ra sy d6i mau &
khoang pH gan véi diém twong dwong.

— Thoi diém dé két thic chuin dd dugc xac dinh bang sy d6i mau cta chit chi thi phenolphthalein.
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< Nguyén tac

Trong phong thi nghiém, dé tinh nong dd cia dung dich base manh (vi du NaOH), nguoi ta
chuan d¢ bang mot dung dich acid manh (vi du HCI) da biét trudec nong do mol dya trén phan tng:

NaOH + HClI — NaCl + H,O
C,. =S
2 H IIIUI.I

Ta c6: nHCI=nNaOH «~ VHCloCHCI = VNaOHoCNaOH - HEaH
Trong do:
—  Cha va Craon 1an luot 1a né)ng dd mol ctia dung dich HCI va dung dich NaOH.
— Vha va Von 130 luot 12 thé tich cta dung dich HCI va dung dich NaOH (cung don vi do).
Khi biét Vic, Viaon trong qué trinh chuén do va biét Cyc & tinh duoc Craon
6. Can bang trong dung dich cic hé: acid — base, di thé, tao phirc va cac hé phirc tap.
6.1. Can bang trong dung dich cac hé acid — base

2

< Doi voi acid

— acid: A+ HLO = B + H;0

_ [B] x {HE‘TJ
— Ap dung dinh luat tic dung khéi hrong: [ﬁ] x [HED]
Ex[H,0]= [s],0"]
— Hing s can bang: = [ ]
+
o oo
— Pay 1a mot hang sd goi 1a hing s6 acid, ky hiéula K, = [A]

- Vay pKa =-IgK,: dwoc goi 1a chi s6 acid.
= Hang s6 acid Ka cang 16n ( tirc chi s6 acid pKa cang nho) thi luc acid cang manh.

— Vidu: acid CH;COOH ( Ka = 1,86.107, pKA = 4,73) manh hon acid HCN (K, =7,2.10™"°, pK, =
9,14)

— Chi y: [] 1a ky hiéu ctia ndng d6 ¢ trang thai can bang

< DOoi véi base

— Base B+ HO=A+OH"
— Hing s6 base
[a]lon
Ky =Kx|H,O|=*———
B x[ 2 ] [B]
— Chi s base: pKs = -1gKs

= Hing s6 base Kg cang 16n ( tirc chi s base pKg cang nho ) thi lyc base cang manh.

K
— Vidu: NH; (Kas = 1,79 X 107, pKouss = 4,75) 13 base manh hon CsHsNH, (- «sHstHy = 4102 10
10 _
s pKB - 954)
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< Lién hé giira K, va Kg cia mot cap acid — base lién hop
B]j;0°]
K, =——F—
4]

Ta co:

= Ki & Kg = [H:0'][ OH " ] =Kw

Vay pKa + pKs = pKw =14 )
= Tur d6 cho ta thay: acid cang manh thi base lién hop cang yéu
6.2. Can bang trong dung dich cac hé di thé
6.2.1 Pinh luit tic dung khoi lwong
Tai T,p = const , dién ra phan ung :

aA + bB + ... = cC +dD + ...
=> Thé ding 4p cta phan Gng (AG,.) dugc xac dinh bsi phuong trinh :
cf (D).
b
AG=AG"+RTIn (A" [Bf. = AG'+RTIQ 0

AG" 12 thé dang ap cua phan Gng ¢ diéu kién chuén .
(i) 12 hoat d¢ cua chat i .
Khi phan ng dat dén trang thai can bang => AG = 0

((Cy (D). |
)=> AG’ = -RTIn LAY (8) ) (Im)
((Cy (D). AG°
, e - o =f(T)
Tu (II) = In O (110)
c d
(C) (DY...
a b
Khi T = const => (A) (B) = const = K, Iv)
=> AG’ = -RTIn Ky V)
Q
Te(I)=> AG = -RTInKy, +RTInQ=RT In Ka (VI)

Tuy thudc vao dic diém cac chit trong phuong trinh phan tmg ma Ko, c6 thé duoc biéu thi & cac
hinh thtrc khac nhau.

6.2.1. Can bing hoa hoc ddng thé trong pha khi ly twéng.
A. Hang sé cén bang K,

Dbi khi Iy twong : Hoat d6 (i) = pi (ap sudt riéng phan)
= K, = Ko = f(T)

P PY....
a b
e Kp= PA'PB"' b (VH)
Vi du : Phan I’IIlg : 2C12(k) + 2H,0O ) = 4HC1(k) + O, x) (*)

Gia st cac khi trong phan tmg (*) déu duogc coi 1a Iy tudng.
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4
Ppa - Poz
2 2
Py . P
= Kp= C12 HZO cb
4
Pyar - Po2
2 2
P, . P
Q= "o H,0

=>AG=RTInQ - RT InKp
b. Hang sé cén béng theo s6 mol K,

ni
P =—P
Taco : L
n : tong s6 mol cac khi ; P 13 4p suét toan phan cta hé .
c d Av A
n. . np... v
Ky=|m— | |
o ny . ng...
VoiAv=(c+d+...)-(atb+..)
P _RT
Taco:P.V=nRT = N V
E Av
= Kp=K,. |V
c. Hang sé cén bang K. (Hang sé cin bang nong dg)
pi = [i].RT
[i]1andéng do chit i & thoi diém cén bang.
(€I [DY'...
b
=K, = Wl [B]... RT)E" 4+ ) -@rb.)
bat:An=(c+d+...) - (a+b+..)
[CI[D]"...
b
k.- [AF [BF...

Kp

A
K, =K. (RTY® = K.= RT)" —g1)
R = 0,082 atm. lit /d . mol .

d. Dai luwong K.
Ta c6 : ap suét riéng phan P; = x; . Pr ( Pr 13 4p suét toan phan )
n;
Trong d6 : x; = Z n; =>K,=K,.P»"
Xc Xp

V0’1 KX= Xp - Xgeoo
Kp
—K.= P = K.=fT, P
=> K, khong phai 1 hang s6 can bang.
e. Thwr nguyén cua K,, K., K.
PS¢ . pd

a b
K, = P, .Py [atm(c+d+..4)- (a+b+...)]
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K, = (A)* (B)... [ (ndng do)* ]
K khong c6 don vi

6.2.3. Doi v6i phan ing di thé:

Vi &p suit anh hudng rét it dén chat ngung tu (Chat ran, chat long), vi vay trong céc biéu thirc hang
s6 can bang K khong c6 mit thanh phan cua chat ngung tu.

P 0
K=—) K =r_[ﬂ'] |
I P_\:_\ : { [(_”]

b

6.3. Can bang trong dung dich cac hé tao phirc

Céc phirc chit duoc tao thanh tir cac phan tir hay ion, c6 kha ning ton tai doc lap trong dung dich.
Céc phure chit c¢6 thé trung hoa dién hodc tich dién 4m hay duong. Phirc chit gdm nhom trung tim (hay chét
tao phtrc) lién két voi phdi tir bang tuong tac tinh dién hay lién két phdi tri. S6 phdi tri cua phtc phu thudce
vao ban chit cua ion trung tim, ban chat cta phdi tir va quan hé néng do gitra chiing. Thi du mot s6 phan
ung tao phuc:

Ag+ +2NH; - Ag(NHz.)z+

Cd* +CN = Cd(CN)"

Trong truong hop phirc cht 1 ion thi bén canh ion phttc con c6 ion ddi, vi vdy dé phan biét, nguoi
ta viét ion phirc trong ddu ngodc (cau ndi) dé phan biét voi ion ddi (cau ngoai). Vi du: [Zn(NH;),](OH)....

Pé dic trung cho dd bén cua phirc chit ngudi ta thudng sir dung cac hing sé bén hoidc hing sb tao
thanh timg nac. Vi du:

1022l
Zn*' + NH; = Zn(NH;)* B, =10

Zn(NH,*  + NH; = Zn(NHg),> P2 1907

Zn(NH)> + NH; = Zn(NHy)> P2 107

Pé dic trung cho d6 bén clia phirc nguoi ta ciing ding ca hang sé khong bén timg nic K va hang sd
khong bén tong cong K’. Cac dai luong ndy 1a nghich dao véi cac gia tri hing s6 bén twong tmg . Vi du

ZH(NH3)32+_’ ZH(NH3)22+ + NH3 K :[]_ =10

Zn(NHy)'— Zn(NHy*  +NHy =~ =P 7107

Zn(NH?* = Zn* +NH, P 1070

6.4. Can bang trong dung dich cac hé phirc tap

Xét vi du 2 H, + Cl, = 2HCly (1) AG"
1 2H, + O, = 2H,0 ¢ (2) AG’;
2C12 + 2H20(k) = 4HC1(k) + Oz (k) AGOHI

=>> AGOHI - 2AG01 = AGOII
AG'= -RT nK,
== -RT In Kp ay = - (RT h’lep(l) - RT In K»p (11))
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= K

= Kpam = P(II)
=> Mot phdn iing 1d tong dai sé ciia cdc phan g thanh phan thi hang sé cdn bang ciia phan iing
dé la tich cdc hang sé can bang ciia cdc phan g thanh phan véi luy thiva la phan déng gop ciia phan iing

dé trong phan iing tong

7. Pai cwong vé phan tich cac ion trong dung dich.
7.1. Hé thong phén tich céc cation

Nhom | Ion Thudc thir nhém Pic diém
I Ag’, Pb*, HCI 6M Tua clorid tring, khong tan trong HNO;
2+
Hg,
I Ba*, Sr**, Ca** H,SO4 3M/cdn 90° Tua sulfat, khong tan trong acid v co, acid
acetic
111 AL, Cr¥, Zn* NaOH 3M du Hydroxyd ludng tinh, tan trong kiém du
1\Y Fe*', Mn*', Mg*', NaOH va H,0, Hydroxyd khong tan trong kiém du
Bi3+
\Y Cu*, Co™, y2+ NH,OH du Hydroxyd, tao phirc tan trong NH,OH du
VI + Khong c6 thudc thir
Na', K", NH,4 nhém

% Toém tat cac phan ng dic trung cua cation nhom I

Thudc thir

Ag' w2+ He;
HCI loang Tua trang AgCl, tan Tua trang PbCl,, Tua trang Hg,Cl,, tac dung véi
trong NH,OH du tan trong nudc NH,OH tao hén hop NH,HgCl
nong + Hg" den x4m
H,SO, loang Tua trang PbSO, Tua tring Hg,SO,
NaOH/KOH Tua den Ag,O Tua trang Pb(OH),, Tta den Hg,O
tan
2-
trong kiém du tao
PbO,
NH,OH du Tao phtrc Tua trang Pb(OH), Tua [Hg;ONH,]NO; + Hg’
[Ag(NH;).]"
K>CO5/ Tua tring Tua trang Hg,CO; = HgO + Hg + CO,
N32C03 Ag2CO3 sz(OH)zCO3
K,CrO, Tua dé nau Ag,CrO4 Tta vang PbCrO,, Tta dé Hg,CrO4
tan trong kiém du
KI Tua vang Agl Tua vang Pbl,, tan Tua vang xanh Hg,I,, néu du
frong nuoc nong thudc thir tao thanh Hg’ + Hely
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< Tém tit cac phan ving diic trung ciia cation nhom IT

Thudc thir Ba* Sr** Ca*
H,SO; loang Tua tring BaSO, Tua trang SrSO, Tua tring CaSO, tan nhiéu
trong nudc
Na,COs Tua traing BaCOs Tua trang SrCO; Tua trang CaCOs
KzCI'O4
- Trung tinh - Tua vang BaCrO, - Tua vang SrCrO,
- Acid - Tua vang BaCrO,
(NH4)2C,04 Tua tring BaC,0, Tua trang SrC,0, Tua tring CaC,0,
Thir mau Vang luc Do tham Do gach
ngon lua
< Tém tit cic phan ing dic trung ciia AP* va Zn*
Thudc thir a3+ 2+
NaOH du AlO; ZnO7
Na,COs Tua keo trang Al(OH); Tua trang Zn,(OH),CO;
NH,OH du Tua keo trang AI(OH); Phtre tan [Zn(NH;),]**
MTA - C6 mit vét Cu®": tao tia tim
- C6 mat vét Co*: tao tua luc
Aluminon Tua bong do

2

% Tém tit cac phan wng dic trung cia cation nhoém IV

Thudc thir | Fe* Mn?* Mg Bi**

NaOH Tua nau Fe(OH); Tua tring Mn(OH),, Tua trang Mg(OH), Tua trang
hoa nau trong khong Bi(OH);
khi

Na,COs Tua tring Tua traing MnCO; Tua traing MgCO; Tua triang

Fe(OH)CO; Bi(OH)CO;
Na,HPO, Tua vang Tua tring Mn;(PO,), Tua MgHPO, hoac Tua tring
nhat trong moi truong BiPO,
FCPO4 NH4OH - NH4C1
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cho
tua MgNH4PO4
KI Tua den Bil;,
néu du KI tao
KBil,  mau
cam
KSCN Tia do mau
Fe(SCN); hoac
du SCN° tao
phtrc tan d6 mau
[Fe(SCN)s]*
K4[Fe(CN)s | Tuaa xanh
] pho
F€4[FG(CN)6]3
< Tém tit cac phan ung diic trung ciia cation Cu®* va Hg?'
Thudc thir Cu® Hg*
NaOH Cu(OH), xanh két tia den CuO Tua vang HgO
NH,OH du [Cu(NH;),]*" xanh lam dam [Hg(NH;)4]**
NaxS,05 Tua den CuS tan trong HNO; Tua den HgS, khong tan trong HNO;
KI Tua tring Cul + I, Tua d6 cam Hgl,, néu du K1 tao phuc tan
mau vang nhat [Hgl,]*
SnCl,/NaOH Tua den Hg
NH.SCN Tua den Cu(SCN), Tua traing Hg(SCN),, néu du NH,SCN thi tao
phirc (NH4),[Hg(SCN),]
7.2. Hé théng phan tich cic anion
Nhém | Ion Thuoc thir Pic diém
I CI, Br, I, SCN", CN,, AgNOs; trong HNO; loang Tua
2-
Sz_, S,0;
II 2- 2- 3- BaCl, trong moi trudng trung Tua trang tan trong acid
SO;, S04, AsOs , tinh hay kiém nhe trir BaSO,4
3 - 2-
PO, , BO,, CO;
I - - - Khong c6 thude thir nhom

NO3 . NOz , Ml’lO4 )
- - 2-
CIO;, CH3;COO , C,04

uigeli.xyz Trang 20




uigeli.xyz

Phan II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG

Mbi dang it nhat 5 bai.

1. Cén bing héa hoc: Phan ing thuin nghich. Cin bang héa hoc. Hing s6 cin bang. Cac yéu t6 dnh
huwéng dén can bing. Sw chuyén doi can bing. Niing lwong tw do AG va cin bang héa hoc.

Bai 1: Hon hop khi X gdm N, va H, ¢6 ti khdi so v6i He bang 1,8. Pun néng X mot thoi gian trong binh kin
(c6 bot Fe 1am xtic tac), thu dwoc hdn hop khi Y ¢6 ti khdi so voi He bang 2. Hiéu suat cia phan tng tong
hop NH; 1a bao nhiéu?
Gidi
- X4c dinh ti 16 mol ban dau:
M, —d¥%{ M, —184-729/nol

M _4
r 7 1 . A
Ap dung quy tac duong chéo ta dugc . => tinh hi¢u suat theo N,
Chon n. = lmol ki, =4Hwmol)
Noy o+ 3Hg,, 0 2NHg,

Ban ®LIC, 1 4
Phfnang B M« 2X

Cianbeg 1-x 4-3x 2X
S, =5-2x
Ly I IEETT]
Binh kin, nén khoi luong trude va sau dugc bao toan
i = 5
= ,f_ :i_x = a — =025
M, m 7.2 5-2
", _
H = =00 =25

Bai 2: Mot binh phan g c6 dung tich khong ddi, chtra hdn hop khi N, va H, véi ndng do twong tmg 14 0,3
M va 0,7 M. Sau khi phan tng tong hop NH; dat trang thai can bang & t°C, H, chiém 50% thé tich hdn hop
thu dugc. Hang s can bang K¢ ¢ t°C cta phan tng c6 gia tri 1a bao nhiéu?

Giai

- Phan Gng xay ra trong binh kin (dung tich khéng d6i) nén bién d6i mol khi ti 1¢ bién d6i nong d6 mol

khi.

N -3H3m- 2“"'33.

Ban®LC, 03 07 (M)

Phenang o M XM {M)

Canbag  03-x 07-3x X (M)

Do H, chiém 50% tong thé tich hdn hop sau phan tng
0,7-3x

nén 1-2x

2

=05— x=01mol

NH;.]2 (20,17
. ) 3125
[N,J[H,] (03-0D(07-30D° 3

Bai 3:
a. Phan Urng thu nhiét, phan Grng toa nhiét la gi?

uigeli.xyz Trang 21




uigeli.xyz

b. Phan tich anh hudng cua yéu td nhiét d6 té1 can bﬁng hoa hoc.
¢. Giai thich sy anh hudng cua nhiét do dén hién tuong chuyén mau cta dng nghiém sau:

Khoa K

2NO, © i N,O4 (© AH= 58k]J dng 1 dng 2
(mau ndu do) (khong mau)

MNudc dd —

Giai:
a. Phan ung tod nhiét 1a cac phan trng hod hoc kém theo sy gidi phong nang lugng dudi dang nhiét. Qui udc
lugng nhiét tod ra la AH < 0.

Vi du : khi t6i voi, voi sdng tac dung v6i nudc theo phan tig

CaOg) + H20¢ — Ca(OH): )

Luong nhiét toa ra cua phan ting dugc nude hép thu dat dén nhiét do so6i tao hién tuong nudc soi 1én.

Phan tmg thu nhiét 1 cac phan tng hoa hoc kém theo su hap thu ning luong dudi dang nhiét. Qui
uoc luong nhiét tod ra 1a AH > 0.

Vi du: khi nung d4 voi CaCOs dé san xuét voi sdng theo phan tmg

CaCO3(5) _to_) CaO(S)+ COz(g)

Dé phan tng xay ra thi ta phai lién tuc cung cap nhiét cho phan tmg. Néu ngimg cung cap nhiét thi
phan tng s& cham lai va ding han.

b. Theo qui udc: phan ung toa nhiét c6 AH < 0 va phan tng thu nhiét AH > 0.

- Pbi véi phan tng toa nhiét, khi cung cép thém nhiét do thi chénh 1€ch gitra lugng nhi¢t cung cép
v6i nhiét do toa cuia phan tng ting 1én khong nhiéu nén tuy téc d6 phan ung ting nhung sé ting chdm hon
s0 voi ban dau. Néu ha nhiét d6 thi chénh léch nhiét d6 ha véi nhiét d6 toa cta phan tng 16n dan dén téc do
phan ng tang.

- Béi vé6i phan tng thu nhiét, khi cung cap thém nhiét d6 thi chénh léch giita lvong nhiét cung cip
v6i nhiét d6 thu cua phan tng ting kha 16n nén tdc do phan tmg ting nhanh, manh hon so véi ban dau. Néu
ha nhiét do thi chénh léch nhiét @6 ha véi nhiét d thu cua phan irng khong nhiéu dan dén toc do phan ung
tang nhung s& tang cham hon so véi ban dau.

- Do do khi tang nhiét d6 cua hé can béng thi tbc do cta chiéu thu nhiét s& tang nhanh va manh hon
50 v6i chiéu toa nhiét — can bang chuyén dich theo chiéu ctia phan tng thu nhiét.

- Khi ha nhiét 6 ctua hé can bﬁng thi tbc d6 cua chiéu toa nhiét s& tang nhanh va manh hon so véi
chiéu thu nhiét — can bang chuyén dich theo chiéu ctia phan tng toa nhiét.

Két lugn: khi tiang nhiét dj, can bang chuyén dich theo chiéu phdn iing thu nhiét, nghia la chiéu lam
gidm tdc ddng ciia viéc tang nhiét dg va khi giam nhiét do , can bang chuyén dich theo chiéu phan iing tod
nhiét, chiéu lam giam tac dong cua viéc giam nhiét do.

. Xétcan bing:  N,Ou | 2NO, o AH= 58kJ
(khong mau) (mau nau do)

- Chiéu thuan (v)) : N;Oy ) —2NO; (o, AH= 58kJ > 0— néu phan tng theo chiéu thuan thi cir 1 mol
N2O.4( phan tmg tao thanh 2 mol NO,, thi can cung cip mot luong nhiét 1a 58kJ.

- Chiéu nghich (v,): 2NO; (¢ — N,O4 (), AH= - 58kJ < 0 — néu phan ng theo chiéu nghich thi cir 2
mol NO,, phan ing tao thanh 1 mol N,Oy, thi s€ tod ra mot lugng nhiét 1a 58 kJ.

- Trong thi nghiém ctia dé bai thi dng nghiém dwoc dat trong chau nudc d4 nén day 1a thi nghiém ha
nhiét 46 ctia hé phan tmg. Lic nay tdc do ctia phan tng nghich s& cao hon tdc d6 cua phan tng thuan (v,>
vi) nén can bang chuyén dich theo chiéu nghich 1am mau cta hdn hop nhat hon so véi 6ng nghiém dé bén
ngoai chdu nudce da.

IBai 4:
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a. Phan tich anh huong cua yéu tb ap suat tdi can bang hoa hoc.
b. Giai thich sy anh hudng cua &p suat dén qua trinh san xuat amoniac trong cong nghiép:
Nt 3Hz 9 ﬂ 2NH; q
c. Khi thay doi 4p suat thi can bang nao sau day s€ khong chuyén dich?
(1) Ha(g) + L(g) = 2HI(g)
(2) 2NO(g) + O2(2) ' 2NOx(g)
(3) CO(g) + Cl(g) =~ COCL(g)
(4) CaCOs(s) - CaO(s) + CO:(g)
(5) 3Fe(s)+4H:0 (g) " Fes04(s) + 4H (g)

Giai:
a. X¢ét phan ing aA) + bB a cCx +dDg voi (atb) > (d+c)

- Phan tmg thuan A + B — C + D (I) 1a chiéu giam tong mol khi va c6 téc d6 phan tng thuan v..

- Phan tmg nghich C+ D — A+ B (II) 14 chiéu ting tong mol khi va co tbc d6 phan tng nghich v,.

- Néu tang ap suét thi do (atb) > (d+c) nén mat do phan tir A, B ting manh hon mat d¢ phan to C, D
trong thé tich — tbc d6 phan ung thuan v, va nghich v, déu ting nhung nén téc do v, > v, — cin bang
chuyén dich chiéu thuan.

- Néu giam 4p suét thi do (at+b) > (d+c) nén kha ning va cham A, B véi sé phén tir (a+b) dé tao ra
phan g kho khin hon so véi kha ning va cham C, D vé6i s phan tir (c+d) dé tao ra phan tmg — toc do
phan mg thuan v, va nghich v, déu ting nhung nén tdc d6 v, < v, — can bang chuyén dich chiéu nghich.

Két lugn: khi tang hodc giam dp sudt chung cia hé can bang, thi can bang bao gio ciing chuyén
dich theo chiéu lam giam tac dong ciia viéc ting hodc giam dp sudt do.

- Cht y : néu can bang co (a+b) = (c+d) thi sy thay dbi cua ap suit khong anh hudng t6i chuyén dich
can bang.

b. Trong phan ung : N, o+ 3H, 1 oNH; ®

- Chiéu thuan (v;) N o+ 3H2 g0 — 2NH; g 12 chidu giam mol khi (tir 4 mol khi giam xudng thanh 2
mol khi).

- Chiéu nghich (vi) 2NH; gy — N, g+ 3H, o 1a chidu ting mol khi (tir 2 mol khi ting thanh 4 mol
khi).

- Khi ting 4p suit chung cta hé thi v v, — can bang chuyén dich theo chiéu thuan dé giam tong
mol khi.

- Khi giam ap suat chung cua hé thi v,> v, — cén bang chuyén dich theo chiéu nghich dé ting tong
mol khi.
¢. Xét cac can bang

() Hy(k) + L(k) ” 2HI(k), c6 chidu thuan hay chiéu nghich mol khi déu bing nhau (vé trai 2
mol khi, vé phai 2 mol khi) — su thay d6i ctia ap suat s& khong anh hudng téi chuyén dich can bang.

(2) 2NO (k) + O, (k) 1 2No, (k), c6 chidu thuan 14 chidu giam mol khi (tir 3 mol khi tao thanh 2
mol khi) va chiéu nghich 1a chiéu ting mol khi (tir 2 mol khi tao thanh 3 mol khi) — khi ting ap sut , can
bang chuyén dich theo chiéu thuan dé lam giam tong mol khi.

(3) CO (k) + Cl(k) = COCL (k), c6 chidu thuan 1 chidu giam mol khi (tir 2 mol khi tao thanh 1
mol khi) va chiéu nghich 1a chiéu ting mol khi (tir 1 mol khi tao thanh 2 mol khi) — khi ting ap suét , can
bang chuyén dich theo chiéu thuan dé lam giam tong mol khi.

(4) CaCO;(r) ' CaO (r) + CO,(k), c6 chidu thuan  la chiéu ting mol khi (tir 0 mol khi tao 1
mol khi) va chiéu nghich 1 chiéu giam mol khi (tir 1 mol khi giam vé 0 mol khi) — khi ting ap suat , can
bang chuyén dich theo chiéu nghich dé lam giam tong mol khi.

(5) chiéu thun hay chiéu nghich mol khi déu bang nhau (vé trai 2 mol khi, vé phai 2 mol khi) — su
thay d6i ciia 4p suat s& khong anh huéng téi chuyén dich can bang.
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— Can bang (1) va (5) khong chiu anh hudng vé6i nhiét do.

Bai 5: Thuc hién phan ung sau trong binh kin dung tich 10 L:

N, k) + 3H2 k) ‘ 2NH3 k) AH°=-46 le’l’lOl1
Néu xuit phat tur hon hop chiaa N, va H, theo ti 1¢ s6 mol dung bang hé s6 ti lugng 1: 3 thi khi dat t6i
trang théi can bang (450°C, 300 atm) NH; chiém 36% thé tich hdn hop.
a. Tinh hang s0 can bang K.
b. Néu cac yéu td anh hudng 1én can bang ciia phan tng trén. Cho biét didu kién toi wu dé tong hop
ammonia.

Gidi
1.2 N..+3H,,  2NH, A Hi, =46klmol
a Banddu:13
Cdnbang:1—x3—-3x2x
g
> Ong, = (1-x) + (3-3x) + 2x = 4 — 2x (mol)
a
2x o
%V nu, = 1—7x .100% = 36% = x = 0,529 (mol)
%My, =1-0,529 =0,471 mol
%Ny, =3-3.0,529 = 1,413 mol
C. 1 2
K- L8 5 g4
Ci.Cy  (1,413)°.0,471
b Néu dugc 3 yéu té anh huong 1én can bang trén
- Nong do
- Nhiét do
- Ap Xudt
Néu duoc diéu kién t6i wu
P khoang (150 — 200 bar)
Nhiét do 400°C dén 450°C
Bai 6:
Su phu thudc ctia hang sé can bang vao nhiét do d6i véi can bang: PCls(k)ﬂ PClsy + Clyw
o . 2 —10074 . .
duoc thé hién bang biéu thirc: In K ,= +1,75InT+8,70 v6i T la nhiét d6 (K).

Tinh Kp, AG®, AS® ctia phan tmg tai 200°C. Coi AS° khong phu thudc vao nhiét do.

Giai:

Tinh K, tai 200°C = 473K:

Ink =—l|_ﬂ_$ CLTAIn47I 4 RT0O = K =0162

- A

AG',; = - RT InK, = 8,314.473.1n 0,162 = 7157 J

Mat khac, ta c6: AG®,, = AH® - TAS°
d A L
dl =-1,75RInT - 1,75R —8,70534R

AS’k = 1,75.8,314.1n473 +1,75.8,314 + 8,70534.8,314 = 176,5 K"

IBai 7: Cho phén tmg “khi nuéc”:

CO +HO0p " COrp+H

| a. Tinh AG° ctia phan tmg & 1000K.
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Biét rang AH® g00x = 35040 J.mol™, AS® g0k = 32,11 J.mol".K"".

b. Tinh hing s can bang K¢, Kp ctia phan tng & 1000K.

¢. Mot hdn hop khi chira 35% thé tich khi Ha, 45% thé tich khi CO va 20% thé tich hoi nuéc dugc nung
t6i 1000K. Tinh thanh phan phan trim vé thé tich ctia khi CO, trong hdn hop & trang thai cin bang.

Giai:
AG®p00x = AH® — T. AS°=35040 — 1000.32,11 =2930 (J)
AG® 1000k = -RTInKp = Kp = 0,703.
Vi s6 mol trudc va sau phan tng khong ddi (An = 0) nén Kc=Kp = 0,703.
Gia str hdn hop khi ban du c6 s6 mol 1& 1 mol.
Suy ra: nco = 0,45; ni = 0,35 va no = 0,2; nco = 0.
CO+HOp  COyp+H

Ban dau: 045 02 0 0,35
Phén tng: X X X X
Can bang: 0,45-x 02-x x  0,35+x
~(0,45—x)(0,2—x) B

Kc= % (0.35+) =0,703 = x = 0,104

Vay & trang thai can bang khi CO, chiém 10,4% vé thé tich.
2. Khai niém vé dung dich. Su hoa tan. Pj tan.

K_‘.‘;r';..:,-"r.=_|:| — 10—32,5

Bai 1: Tinh d¢ tan cua Cas(PO,), trong nudc ¢ 20°C biét rang & nhiét do d6

Gidi
Ca3(POs), tan it trong nudc va khi tan phan li theo phuong trinh:
Ca3(PO4)2 _ 3(:3.24r + 2PO43_
Koco,po, Bsicetrons = [ca* PPOST
Goi d6 tan ctia Ca;(POs), 1a S thi ta co:
[Ca™] = 3S; [POs] = 2S

vay: Ksca,po,, Rsicuron = [Ca P[POS T = (3S)*(2S)? = 3°.22.8°

J‘z‘*}-[(“"-”‘f*’_] . _J][] i/TCagpo“ §/10_32’5
Dodé: S = 3.2 ¥.2 32 .2° 32 2’

lgS =(-32,5-31g3-21g2)/5 = -6,9 > S = 10* =1,3.10'M

Bai 2: Tinh d tan ciia PbSO, trong nudc nguyén chit va trong dung dich Na,SO4 10?M cho biét

Kiiprsoy 51500 = 1,610

Gidi:
Do tan ciia PbSO, trong nudc nguyén chat:
PbSO; = Pb* + SO,

g = VE(PBSO)=41.0.10" VK (p) _ 1,26.10* M.

Do tan ciia PbSO, trong dung dich Na,SO4 107M.
Goi dd tan 1a S thi:
Na,SO; — 2Na“ + SO,
PbSO, == Pb*" + SO
Do do: [Pb*] = S
[SO] = ( S+ 107)

Kiiensoy Ksmson = [pb1 (50,27 = 88+ 10?)
Giasu S <107 taco:
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K paso, Ksirmso,r = S.10% =1,6.10® suyraS= 1,6.10°M
Vay d6 tan ctia PbSO, trong dung dich Na,SO, nho hon do tan ciia né trong nude nguyén chét rat nhiéu.

Bai 3: Tich sb tan ciia CaC,0, & 20°C bang 2.10”. Hiy so sanh do tan ciia n6 trong nudc va trong dung
dlCh (NH4)2C204 0,1M

Gidi:
Do tan ciia CaC,0, 6 20°C trong nudc nguyén chat:
CaC,0y == Ca*" + C2042_

S = VK (CaC0)=~2.10 | \/KS(CGCL[,ZO4)L: 4,5.10° M

b tan cua CaC,04 trong dung dich (NH4),C,04 0,1M
(NH,),C,0s — 2NH," + G0,
CaC,0y == Ca** + C2042_
Goi d6 tan cia CaC,0, trong dung dich (NH4),C,04 0,1M 1a S:
[Ca®] = S ; [C,04] = S +0,1
Giastr S <<0,1 thi [C,04] = 0,1
K (CaC0)

Ks(CaC(,[,ZOA)
S = 2.10% (M)
Vay: D6 tan ciia CaC,0, trong (NH4),C,0, 0,1M nho hon d6 tan cta né trong nudc rat nhiéu.

=[Ca*] .[C,04] =S.0,1=2.10°

Bai 4: Tinh d6 tan cua PbCl, trong NaClO, 0,10 M. Phép tinh c6 ké dén hiéu ung luc ion.

Gidi:
Lucion I=0,5.([Na’] +[ClO4]) = 0,10
PbCl| == Pb* + 2CI" K, = 10** (1)
S 28
szJr + HQO == PbOH"+ H* B*pb0H+=10_6’2
O luc ion 7=0,1 c6 thé ap dung phuong trinh Davies d¢ tinh f; :
lgfer = lgfy" = lIgfeon’ = Igfi
_ 0. s(NO T DO /100,10 1,02 0.1
— f] = 0,776 Vé. lgfpb2+ = lgfz = 221gf1 = —0,44 — f2 = 0,363
Thay céc gia trj fi va f,vao (1) va (2) dé tinh K va B pon”
K¢ =K.fi26'=10*%1/(0,776.0,363) = 10*"
B poor” =P ron’ . fi%6H =107%.0,363/(0,776)* = 10
banh gia khéa nang tao phirc hydrate cua Pb* véi

L [0t §/10—4,14
C? Sp= 1 4 4 =0,0263M

Pb2+ + HzO = PbOH" + H* B*PbOH+: 10_6’2

C 0,0263
[] 0,0263 —x X X
Ta co: x*(0,0263-x) = 10%? — x=1,29.10" << 0,0263M, nghia la
[PbOH'] < << [Pb*] do d6 ¢ thé bo qua su tao phuc hydrate ctia Pb*".. Nhu véy trong dung dich can bang
(1) 1a chinh, dd tan ctia PbCl, chinh la dg tan S,.
K¢ = [Pb*][CI]=4S® —-S =S, = 2,63.10°M.

Bai 5: Tinh :
a, Tich sb tan diéu kién cua NiCO; & pH = 8,0.
b, B¢ tan cua NiCO; ¢ pH = 8.

Giai:
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NiCO;] = Ni*¥ + CO* K, = 10%¥

Ni*" + H,O == NiOH" + H" B'\iou" = 10
CO* +H" = HCOy Ko'= 10"
HCO;+H" = H,0 + CO, K,'= 10%*
a, Tinh tich sd tan diéu kién: K
KS, = Ks. (11\1inr .o C032_
Véi: on?” = (1+ Byion [H'TH = (1 +10%* 8% =1,1148
K,.K,, o K,.K,,

oK b KK, 10 10T 10" g

o' cos”=
Vay: Ky =10%*.1,1148 .(0,00455)" =3,3.10° = 10*%,
b, Xét can bang chinh:

NiCO;| = Ni* + COy> K, = 10*%

=0,00455

Vaydotans = VEs VK Z g2 _ 575 10°m.
3. Sw dién li. Chét dién li. P$ dién li. Hing s6 dién li. Pinh lut bao toan ndng do.
Bai 1: Gia tri pH ctua dung dich HCOOH 1M (K,= 1,77.10") la bao nhiéu?

Phuong trinh dién 1i :
K_:[H'][HCOG |
HCOOH " HCOO™ + H' (1); " [HCOOH]
bd: Co
p.li aC, - aC, - aC,
cb: Co—aC, aC, aC,

Tai thoi diém can bang ta co :

_[H.}[A ]_ (e:C ) _{«:’?Cj

- | HA] - C,-uC, l-u =177.107

2)
Vi C, = 1M, thay vao (2) ta c6 phuong trinh :

ot 1177100 -1 7710 =0 = r = 0,0132
Theo (1) [H'] = aC, = 0,0132M = pH = -Ig[H] = 1,88.

Bai 2: Trong 1 Lit dung dich CH;COOH 0,01M ¢6 6,26.10*' phan tir chua phan li va ion. D9 dién li o cua
CH;COOH 6 ndng d6 d6 1a (biét s6 Avogadro=6,02.10%)1a bao nhiéu?

Gidi:
Phuong trinh dién i :
[H ][ cH.COO0 |

CH:COOH CH,COO~ + H' (1) [ €H,COOH]
bd: Co
p.li aC, - aCe, aC,
cb: Co—aC, aC, aC,

Theo (1) va gia thiét ta thiy tong ndng do chit tan va ion ¢ thoi diém can bang 1a :
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n_ 62610 _ 0,010398

(Co—aCo) + aCy + aCo=Cy+aoC, ¥ 0021071 = =3,98%.

Bai 3: Cho dung dich CH;COOH 0,1M, K, = 1,8.10°. Dé d6 dién li cta acid axetic giam madt nira so vdi ban
dau thi khdi lugng CH;COOH can phai cho vao 1 lit dung dich trén 1a (Cho C=12; H=1; 0=16) ?

Giai:

(1’2

St dung cong thirc gan dung K =a’C echo dung dich chét dién 1i yéu CH;COOH.

Goi C, la néng do géc cua dung dich CH;COOH, c6 d¢ dién li 1a . Sau khi thém acid CH;COOH vao
dung dich dé do dién 1i 1a %% thi ndng d6 cua dung dich 14 C..

Vi hing s6 can bang chi phu thudc vao nhiét d nén ta co :

K,=a’C, , K ,=(0,5)C, = &°C, = (0,5FC,= C, = 4C, = 0,4M.

Khéi lugng CH;COOH trong 1 lit dung dich ban dau 13 0,1.60 = 6 gam.
Tong khéi lugng CH;COOH trong dung dich méi (c6 d6 dién 1i giam di mot nira so v6i dung dich ban
dau) 1 0,4.60 =24 gam. Vay khdi luong CH;COOH d3 thém vao 13 24 — 6 =18 gam.

Bai 4: Dung dich X gdm HNO; 0,20 M va H;PO, 0,20M.
a. Tinh pH cua dung dich X.
b. Tinh thé tich dung dich KOH 0,10M can dé trung hoa 100 ml dung dich X dén pH =4,2.
Biét H;PO, ¢ pKa, =2,15; pKa, =7,21; pKa; = 12,32.

Giai:
Dung dich X ¢6 céc can bang:
(1) H:PO, ' H' +H,PO," Ka, = 10213
) H:PO,** ! H'+ HPO. Ka, = 1072
(3) HPO; ' H*+ PO} Ka; = 10723
(4) H:0 © H'+OH~ Ky =107,

Do Ka, >> Ka, >> Kas > K, vi viy can bang (1) 1a cha yéu.
Xét can bang:

H:,PO, | H' + HpPO, Ka, = 1021,
Co 0,2 0,2
CB 02-x 0,2+x X
(0,2+X) X 2,15 3
Ka=———=10 77" =x=6,625.10
0,2—x

pH = -1g (0,2 + 6,845 . 10~%) = 0,684.
Phan (g trung hoa lan luot:
H* + OH — H)0 5)
H:PO, +OH- — H,PO;*“+H,0 (6)
Néu sau phan tng chi c6 H, PO, (chit ludng tinh) thi:
pH = (pKa, + pKa,)/2 =4,68 > 4,2
= Phan tng trung hoa nic thtr nhit cua H;PO, 1a chwa hét.
= Thanh phin gi¢i han gdm H;PO, va H, PO, ‘1a hé dém, nén co:
CHZPO;" . CHZPO;" .

i)= (=112

CHzPOA

Ci po-

pH = pKa, + Ig( 6)=42=215+1g(

Ch.pro CngoA

3 4

uigeli.xyz Trang 28




uigeli.xyz
biat Cypo,=x= CHzpo;“[, =112,2x
Ta co: Ny po, va=113,2x.(0,1 + V)=0,02 (1)
= NkoHpu = Mg+ + My po;
=0,1.V=0,1.0,2 +112,2x.(0,1 + V) (2)
Tu (1) va (2) = V =398,234 ml.

Bai 5: Tinh thé tich (mL) dung dich H,C,04 0,1M can thém vao 10,0 mL dung dich Y chira CaCl, 0,0100M
va HCI 10°M dé bat dau xuat hién két tia CaC,0..
Blét H,C,04cH6 K,y = 1077 ; Ko = 1042 ; K (CaC204) =107,

Giai:
Cac qua trinh x4y ra trong dung dich sau khi tron:

HCl —- H" + CI

H,C,0, <= H' + HC,05 K, =10 (1)

HC,O; <= H' + C,0& Kgp=10*% (2)

Ca*" + C2042_ = CaC,0, (3)
L A , , A 10.0,01
-Y ¢6 moi truong acid nén bo qua su tao phirc hydrate cua Ca**, nén [Ca*'] = V+10

1
- Ap dung DL bao toan nong d¢ dau, ta duoc:
C(H2C204) = [C2042_] + [HC204] + [H2C204]
= [C2042-] + [H+].[C2042'] /Ko + [H+]2.[C2042-] / (Ka1.Kaz)
=[C,02]. (1 +[H]/ Ka + [HT/ (Kar.Ka2) )
C vV.0,1 K K
2q _ ZHCO0. _ 1+Y5 . al ‘a2

S CO=T00 T v e M
- Diéu kién dé c6 CaC,0, bit dau két tua:
10.001 V,.01 KK,
V,+10 "V, +10° &6
Vi Ks(CaC,0,) = 10%7 khong qua 16n, va C(H.C,04) >> C(Ca®)
nén gia st V; << 10,0 mL va [H'] ~ Cpar = 10° M.
Tur (*) tinh dugec V) =3,4.10* mL
Thé tich dd H,C,0, = 3,4.10* mL << Vv nén gia sir 13 hop 1i.

K, =[Ca*][C,0.*] = =107 (¥)

4. Acid — base — mudi: dinh nghia, phin loai, danh phap, tinh chat chung, tinh acid — base ciia cc
ion. Phén tng trao déi ion.

Bai 1: Hiy cho biét va giai thich cac phn tir va ion ndo 1a acid, base, trung tinh hay ludng tinh theo thuyét
Bronstet: HI, CH;COO", H,PO,, PO, NH3, S*, HPO,*, Na", NH,*, CO:*, K*, CI..

Huong din gidi
HI+H,O — H;0"+T
Do HI nhuong H = HI la acid

(_._t

CH,COO" + H,O CH;COOH + OH
Do CH;COO nhan H* = CH;COO' la base

(_.f

H,PO4s+ H,O HPO42' + H3OJr

—

H,PO4s + H,O H;PO, + OH"
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Do H,PO, ¢6 thé nhuong H' ciing ¢6 thé nhan H* = H,PO, 1a ludng tinh.

(_-;

PO43_ + H,O HPO42_ + OH"
Do PO, nhan H* = PO.* 1a base

pa—
NH; + Hzo I\IH4+ +OH
Do NH; nhan H" = NH; 1a base

e-

S+ H,0 HS + OH
Do S*nhan H" = S* 1a base

(_-

HPO42> + H,O PO43_ + PI3O+

&-

HPO42_ + H,O H,PO, + OH"

Do HPO,> ¢6 thé nhudong H' ciing c¢6 thé nhan H* = HPO,* 14 ludng tinh.
Na’, K", Cl khong thé nhan H' ciing khong thé nhudng H'

= chung la trung tinh

—
NH," + H,O NH; + H;0"

Do NH," nhuong H™ = NH," la acid

&—

CO32- + H,O HCOs; + OH"
Do CO;* nhan H* = COs* 1a base

Bai 2: Cho cac dung dich: Na,COs;, KCI, CH;COONa, NH,Cl, NaHSO,. Dy doan moéi truong va khoang pH
cua cac dung dich trén.

Huéng dén gidi

(_._t

Na,CO; — 2Na" + CO;*; CO* + H,0 HCO5; + OH
Do tao ra OH nén dung dich Na,COs c6 mdi truong base va pH > 7.
KCl — K"+ CI". Ion K" va CI trung tinh nén dung dich KCI ¢6 méi truong trung tinh va pH = 7.

(_-

CH;COONa —— Na' + CH;COO3; CH;COO + H,0 CH;COOH + OH
Do tao ra OH nén dung dich CH;COONa c6 méi truong base va pH > 7.

+

NH4Cl — NH, + CI; NH,4 NH; +H'

Do tao ra H" nén dung dich NH4Cl1 ¢6 méi treong acid va pH < 7.

<_.__7

NaHSO; — Na" + HSO4; HSO, H"+ SO~

Do tao ra H" nén dung dich NaHSO, c6 méi truong acid va pH < 7.

| Bai 3: Viét phuong trinh dang phan tir img v6i phuong trinh ion rat gon sau:

a) Ba* + COs* — BaCO; b) Fe¥ +30H — Fe(OH);

¢) NH," + OH' — NH; + H,0 d) H +OH — H,0

e) Cu(OH), +2H" — Cu®* +2H,0 f) S*+2H' — H,S

g) HCIO + OH" — CIO" + H,0 h) CO,+20H — COs* + H,0
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i) Cr’*+? — Cr(OH); j) Pb*+? — PbS
k) Ag-+? — AgCl ) Ca’+? — Ca;(POy),
Huéng dén gidi

a) BaCl, + Na,CO; — BaCO;] +2NaCl
Hay Ba(NO3)2 + K2C03 — BaCO3l + 2KNO3
b) FeCl; + 3NaOH — Fe(OH);] + 3NaCl

¢) NH.CI + NaOH ——> NaCl + NHst + H:0
d) HC1 + NaOH — NacCl + H,O hay H,SO, + 2KOH — K,SO, + 2H,O
hoic 2HNO; + Ba(OH), — Ba(NO;), + 2H,0
¢) Cu(OH),| +2HCI — CuCl, + 2H,0
hay Cu(OH),| + H,SO, — CuSO, + 2H,0
f) Na,S +2HClI — 2NaCl + H,S1
hay KsS + H;SO; — K,SO, + HyS1
g) HCIO + NaOH — NaClO + H,O
h) CO,1 +2NaOH — Na,CO; + H,O
i) CrCl; + 3NaOH —— Cr(OH);| + 3NaCl
i) Pb(NO;), + Na,S — PbS| + 2NaNO;
k) AgNO; + NaCl — AgCl| + NaNO;
hay AgNO; + HCl — AgCl| + HNO;
1) 3CaCl, +2Na;PO, — Ca3(PO4),| + 6NaCl

Bai 4: Viét phuong trinh hoa hoc (dudi dang phan tir va ion rat gon) ciia phan tng trao dbi trong dung dich
tao thanh timg két tua sau: Cr(OH)s, AI(OH)s, Ni(OH),, CusS, PbS, CdS, ZnS, FeS.

Huéng dén gidi
Cr(NOs); + 3NaOH — Cr(OH);] + 3NaNO;

Cr*+ 30H — Cr(OH);|
AICL; + 3KOH — Al(OH); + 3KCl

AP*+30H — AI(OH)s
Ni(NOs), + 2NaOH — Ni(OH), | + 2NaNO;

Ni?*+ 20H — Ni(OH), |
CuSOs+H,S — CuS| + H,SO4

Cu*"+S* — CuS|

Pb(NO3)2 + H2S — PbSl + 2HNO3

Cd +S> — CdS|
Cd(NO3)2 + Kzs — CdSl + 2KNO3

Cd* +8* — CdS|
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ZnSO,; + Na,S — ZnS| + Na,SO4
Zn** +S* — ZnS|
FeCl, + K,S — FeS| +2KCl

Fe** +S* — FeS|
Luru y: Két tiia CuS, PbS, CdS va Ag,S khong tan trong acid manh.

| Bai 5: Néu hién tugng va viét phuong trinh hda hoc dang ion thu gon khi

a) cho tur tir dung dich HCl vao dung dich Na,COs;.

b) cho tir tir dung dich NaOH vao dung dich AICls.

¢) cho tur tir dung dich Ba(OH), vao dung dich AL(SO4)s.
d) cho tir ttr dung dich KOH vao dung dich ZnSO..

e) cho tr ttr CO; vao dung dich nudc voi trong.

f) cho tir tir dung dich NH; vao dung dich AI(NOs)s.

g) cho tur tir dung dich NH; vao dung dich CuSO..

h) cho tir tir dung dich NH; vao dung dich ZnCl..

1) cho tur tir dung dich Na,CO; vao dung dich AICls.

Huéng dén gidi

a) H + CO;* — HCO; sau d6 H" + HCO; —— CO,t1 + H,O

Hién tuong: luc dau chua théy hién tugng gi, sau do c6 sui bot khi.
b) A"+ 30H — AI(OH);| sau d6 Al(OH);| + OH" —— AlO, +2H,0

Hién tugng: luc dau xuét hién két tua keo tréng, két tua tdng dan dén cuc dai roi tan tir tir cho dén hét.
¢) Ba®+ SO, — BaSO.|; A’ +30H —— AI(OH);|

Sau d6 Al(OH);| + OH" — AlO, +2H,0

Hién tugng: luc déu tao ra két tua, két tua tdng dan dén cuc dai roi tan ra mot phén.
d) Zn**+20H — Zn(OH),| sau d6 Zn(OH),| + 20H" — ZnO,* + 2H,0

Hién tuong: luc ddu xuét hién két tna, két tia ting dan dén cuc dai roi tan tir tir cho dén hét.
e) CO,+ Ca® +20H — CaCOs| + H,O

Sau d6 CaCOs| + H,O + CO, — Ca’'+2HCO5

Hién tuong: nudc voi tir trong hoa duc roi lai tir duc héa trong.
f) 3NH; +3H,0 + AI** —— AI(OH);| + 3NH,"

Hién tuong: xuét hién két tia keo mau tréng.
g) 2NH3 + 2H20 + Cu” B CU(OH)zl + 2NH44r

Sau d6 Cu(OH),| + 4NH; — [Cu(NH;)4](OH)»

Hién tuong: xuét hién két tia xanh sau d6 tan dan tao phtrc mau xanh lam.
h) 2NH3 + 2H20 + 2112+ B ZH(OH)zl + 2NH4Jr

Sau do ZH(OH)zl + 4NH3 — [ZH(NH3)4](OH)2

Hién tuong: xuét hién két tia sau do6 tan dan do tao phure.
i) AF'+H,0 — AI(OH)*" +H*

Sau d6 COs*+2H" — CO, + H,0
Hién tugng: sui bot khi.
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5. Tich s ion clia nwéc, ¥ nghia. Dung dich acid — base. pH va chét chi thi acid — base. Chuan d9
acid — base.

Bai 1:

Phén tich nhitng ménh dé duédi day (dang hay sai):
a- Dung dich c6 méi trudong trung tinh luén c6 pH=7
b- Dung dich CH;COOH 10°M c¢6 pH=2

c- Dung dich HCI 10°M ¢6 pH=3

d- Dung dich HCI 10*M ¢6 pH=8

Traloi :
a- Ménh dé khong chinh xac vi hang s6 Kw phu thudc vao nhiét do
¢ 25°C Kw= 10", méi trudng trung tinh : [H]=[OH]= 10"M=> pH=7
& 14 25°C Kw# 10", mdi truong trung tinh : [HJ=[OH ]# 10"M=> pH#7
b- Ménh dé nay sai vi CH;COOH 12 acid yéu chi phan li mét phan
[H']<[CH;COOH]= 10> M =>pH > 2
c- Ménh dé nay ding, vi HCI 1a acid manh phan li hoan toan, ¢6 nong d¢ du 16n
[H"]=[HCI] = 10°M >> [H']= 10"M(do nudc dién i)
C6 thé bo qua sy dién 1i cua H,O => pH =3
d- Ménh dé nay sai vi HCI 1a acid manh dién li hoan toan nhung néng d6 qua nho nén [H'] do H,O dién li 1a
rat dang ké
Néu lay pH= 8 13 dd bo qua su dién li ctia H,O ,sai s6 qua mirc cho phép dan t6i vo 1i dung dich acid ma ¢
moi truong base .
Dinh lugng cau d)
HCl - H" +CI'
B 0 H+O0H Kw=1,0.10"§25C
Gidi phuong trinh bac hai :
[H]* - 10°. [H"]-10™ =0 => [H"] =1,05.107=>pH = 6,98

Bai 2: Tinh pH cta dung dich CH;COOH 0,1M ?

Bai gidi -

CH;' COOH H' + CH;COO K.=1,8.10°
H,'' O H +0H Kw=1,0.10"&25°C

Taco:

K..C.> 0,1.1,8.10°= 1,8.10°>Kw=10" - ¢6 thé b6 qua H' do nudc dién li
= =5555,6 >400 — C6 thé coi [HA]=C,=0,1M
Vay [H' P=K.C. =[H ]= = = 10>M  =>pH=2,87

Bai 3: Tinh pH cuia dung dich NH; 10°M biét K, = 1,8.10° ?

Bai gidi :

NH; +H,'' O NH, +OH K, =1,8.10°

H,0 = H +OH Kw=1,0.10"&25C

Ta 6 Ky.Co =102.1,8. 10° =1,8.107 >>Kw = 10" C6 thé coi H,O phan li khong déng ké
=102 1,8.10° = 400

NH; +H,'' O  NH, +OH K, =1,8.10°
Ban dau : 0,01M 0 0
Phan li X X X
Can bang 0,01- x X X
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Ky= =1,8.10° =107 1,8.10° =400 => Khdng nén xem x << 0,01
=> (Giai phuong trinh bac hai, ta c6 : x=4,15.10* =>pOH = 3,38 => pH = 10,62

Bai4: Tinh néng d6 ion H', HCO5 ,CO;* va pH trong dung dich H,COs; 0,025M . Biét
H,CO;¢c6 Ky = 4,2107 , Ko = 4,8.10_11

H,CO,! H' + HCOy Ko =4.2.107
HCO:Y  H' + CO Ko =4,8.10"
H" O H+O0H Kw=1,.10"¢25C

Nhén xét :
Ka =4,2.107 >>K,, =4,8.10"" va C,.Ky>>Kw nén c6 thé bé qua [H" ] do néc thtr 2 cua acid va H,O phan
li
Chi tinh [H* ] dya vao can bang néc 1
Tacdé: [H ]=[HCOs]= = =1.10*M —pH=4
HCO; " H* +  CO¥ Ko =4,8.10"

Bandiu: 1.10*°M  1.10*M 0
Phanung : x X X
Canbang:1.10%-x  1.10%+x X

Ko= = 4,8.10"

= =2,1.10° >> 400 . C6 thé coi x << 1.10™* Suy ra:x~4,8.10"
Vay: [H']=[HCOs ]= 1.10*M va [COs>*]= 4,8.10"" M =>pH= 4

Bai S:

Mudi Fe** bi thuy phan theo phuong trinh phan tng sau:

Fe + H,' O Fe(OH) + H* K =4,0.10°

a- Tinh pH cua dung dich FeCl; 0,05M

b- Tinh pH ma dung dich phai c6 dé 95% mudi Fe** khong bi thuy phan

Bai gidi :
Fe* + H,'' O Fe(OH® + H' K =4,0.10°
H,' O H +O0H Kw=10.10"§25C

Taco : K.C=0,05.4.10° =2.10"* >> Kw => B6 qua ndng d6 H" do H,O dién li

a- Fe* + H,' O TFe(OHY + H K =4,0.10°
Ban dau: 0,05M 0 0

Phanung : x X X

Can bang : 0,05-x X X

K= = =4,0.10° Vi = =12,5<400=>Khong thé coi x << 0,05
Giai phuong trinh bac hai, ta c6 : x=[H']=0,0123 =>pH=1,19

b- Khi 95% mudi Fe** khong bi thuy phén, ta c6 ti 18 : =
Mitkhic: K= =>K=[H"] =4,0.10° =>[H]=7,6.10>=>pH = 1,12

6. Cén bang trong dung dich cac hé: acid — base, di thé, tao phitc va cac hé phirc tap.

Bai 1:
Sulfuryldichloride SO,Cl, 13 hoa chit phd bién trong phan tmg Clo hod. Tai 350°C va 2 atm, phan tmg :
SO,Clag 1 S0bw + Ch (1) K, =50
a. Tinh % theo thé tich SO,Cl, (khi) con lai khi (1) dat dén trang thai can bang & diéu kién di cho.
b. Ban dau ding 150mol SO,Cl, (khi) tinh s6 mol Cl, (khi) thu dugc khi (1) dat dén trang thai can
bang.
( Cac khi duoc coi la Iy tuwong. )
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Bai giai
a, SO,Cly 18050 + Clg K, = 50 atm
Ban dau 2atm
Can bang (2 - y)atm y y atm
Psoz'PaZ: y: _
K, = p $0,,Cl, 2-y
2

y> = 100=50y <=>y* + 50y - 100 = 0
=y, =1,92582
y, = -51,9258

P. =P, =
= G, 0 1,92582 (atm)

P =
=> 50, 7.418.102 (atm)

Vi % thé tich ty 1¢ thuan véi % s6 mol

Pr= Pso, ¢ Pa, * Pso,= 3,92582 (atm)
1,92582
— 0 — ) 0/ — 0,
%VCIQ— % VSOZ— 3,92582'1004) = 49,055%
%V 50,0,=1,89%

b, Ban dau c¢6 150 mol SO,Cl,

1,92582

N, =Ng = 150————=144,4365 mol
2 2

Ty AL 1Y SO
Tai thoi diém can bang — *

Bai 2:

Cho can bang di thé sau:

Co + H0 (g ﬁ COy *+ Hag

Tai 1000K , K, = 4,1

a, Tinh d6 chuyén ho4 (o) khi ban dau nguoi ta cho vao 1 binh phan tmg dung tich 10 lit mot hdn
hop gom 24 gam C va 54 gam H,O. Nhiét do trong binh phan tng 1a 1000K.

b, Néu ting thé tich binh 1én 100 lit. X4ac dinh thanh phan ciia cac khi & trong binh sau phan tmg. Tai
1000K. Céac phan tng trong phuong trinh phan ung dugc coi 1a Iy tuong .

Bai giai
P o = n ok = 3 %082 1000 _ 5 6 (aum)
Tacé |4 10
Co T H0 o v COp + How Ky=41
Ban déu 24,6
Cén bang 24,6 - x X X
P. . P 2
C?D H2:246)5(— =4l
Taco: Kp = H,0 ’ X
— x>+ 4,1x - 100,86 = 0 => x = 8,2 (atm)
X 8,2
= ——=10,333
. P 24,6
D6 chuyén hoa a = = 1.0
b, Tang thé tich binh 1én 100 lit
0,82 . 1000 _
Puo + Peo * Py = ny. 120 = 0,82,
Cot H0@ COw + Hagy

Ban dau 3mol
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Can bang 3-x X X

nn2:3—x+2x:3+x

=> Pr = 0,82 (3 +x)
X

Poo= Py, = 37— Pr= 0,82
3-x
PHZO:3+X.PT:0,82(3—X)
Peo - PH2= (0,82) . x° - 41
K, = Puo 0,82 (3-x)

x> =15 -5x & x> + 5x - 15 = 0 => x =2,11 (mol)>2
=> Khi tang 1én 100 lit, cAn bangda bi pha v& => S6 mol khi trong binh :

Neo = My, = 2mol ;  ny o = 1mol

_: 0,82 . 1000

P .
T 1000

= 4,1 (atm)

Bai 3: Cho dung dich X chita HCN 0,1M va K1 0,01M
a, Tinh pH cua dung dich X

b, Cho AgNO; vao dung dich X cho dén khi néng do [NO3} =0,01M thu dugc dung dich Ava | B
(déu thudc trong binh phan tng). Xac dinh két tia B va pH cua dung dich A cting néng do cac ion trong
dung dich A.

¢, Tinh s6 mol NaOH cho véo binh phéan tng chira 1 lit dung dich A dé két tia B tan vira hét. Tinh
pH cta dung dich thu dugc (coi sy thay ddi thé tich 1a khong dang ké).

Cho HCN pKa =93 Ag(CN); | 1o =21,1
AgCN| ,pK=16 Agl] , pKs=16
Bai gidi
a, Tinh pH
KI — K + T
0,01 0,01 0,01
Ho U H' + OH K, =10"
HCN ' H + CN K.= 107

=>TacoK, >> K, =>cénbang cua HCN s& quyét dinh pH cua dung dich .

HCN U H + CN K.=10°3
C 0,1
[ ] 0,1 - x X X
{H+] {CN_] - X2 — 10—9}3
K,= (HCN| 01— (gia thiét x << 0,1)

=>[H]=10>"(M) =>pH = 5,15
b, Khi cho AgNO; vao dung dich X.
AgNO; > Ag' + NO;

0,01 0,01 0,01
Agh + T = Agl| (1) K, = 10
Ag' + HCN | AgCN| + H" (2) K, = 1077
Ag" + 2HCN ! Ag(CN)y + 2H* 3) K; = 102
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Nhan xét : K; >> K, >> K3
=> Do vay két tiia Agl s& tao ra trudc
Ag- + T - Agl] () K;=10"

K rét 16n, phan tng coi nhu x4y ra hoan toan va s6 mol Agl trong 1 lit dung dich A 14 0,01mol .

Qua trinh hoa tan Agl

Agl + 2HCN 1 Ag(CN), + I +2H" K=K",.Ks2= 10733
C 0,1 0 0=10
[] 0,1 -x X X 2

[Ag(CNL][TT[H'F - X2} _ s
Taco: K= [HCN]2 (0,1 — 2X)2

01 4_X2 = 107135 0,1
Gia thiét x << X = 01’ —> x=943.10" << 2
— [Ag(CN)3] = [ = 9.43.10° (M)
[H']=2x = 1,886 . 10%(M) => pH = 3,72
—> [HCN] = 0,1(M)
K 10

=01 372
*  =[CN] = [HCN]. [H'] 10

Ks _ 10716
- 1074,03

2,63.107(M)

- =1,1.10%(M)
(ag]= ]
=>[Ag'] [CN= 29.10" < K, = 10"® =>khong c6 két tia AgCN
3. Khi cho NaOH vao dung dich : NaOH - Na® + OH"
Phan tng :
Agl + 2HCN + 20H- U Ag(CN); + ' + 2H,0
K=K, K;*K?, =10"3
K rét 16n, phan tng coi nhu x4y ra hoan toan.
Khi hoa tan vira hét : [Ag(CN)%] = [I=102(M)
[HCN] = 0,1 - 2.10% = 8.10% (M)

K, 107 14
=——=10 " (M
Ag]= () 107 (M)

JB*M = 2,82.10"° (M)
[CN] =

[Ag]
[Ag'] [CN'=2,82 . 10" << 10" => khong c6 két tiila AgCN
Tinh pH : HcN o U H + CN K, = 10%
[H'][CN"]

. k.~ [HON]
[HCN | 10-%3 2.107° _ 10

o kO] 282107
=>pH = 5,85
S6 mol OH" dd ding = nau = 0,01 (mol)

(M)

Bai 4:
Mot dung dich X chita HC104 0,005M ; Fe(ClO.) 0,03M  va MgCl, 0,01M .
a, Tinh pH cta dung dich X.
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b, Cho 100ml dung dich NH; 0,1M vao 100ml dung dich X thi thu dugc két tia A va dung dich B.
Xéc dinh | A va pH cua dung dich B.

Cho biét NH*, , pK.=9,24 PK, Fe(OH), =37 PK, Mg(OH ), = 11

Fe* + H,O | Fe(OHY* + H* (1) K,=102"
Mg + H,0 ' MgOH)" + H (2) K, = 1072

Bai giai :
a, Tinh pH HCIO, > H' + ClOy
5.10° 5.10°
Fe(ClOs); — Fe* + 3CIOy

3.10? 3.10?
MgCl, = Mg> + 2CI
102 102
Fe* + H,0 Fe(OHY + H* (1) K, = 102"
Mg? + H,0 Mg(OH) + H ) K, = 10128

C c .
Taco:K,. F" =3.10%" > K, M" =10"*
=> Can bang (1) trdi hon rat nhiéu so v&i can bang (2) va cin bang (1) 1a can bang chinh (Mbi trudng acid,
bo qua su phan ly cua nudc).

Fe' + H,O ! Fe(OHY + H' K, = 102"
c  3.10° 5.10°
(] 3.10% -x X 5.10° + x
[H')[Fe(OH)"] _ x(5.10"+x) _ 2
K, = [Fe®*] 3.107% - x

Giai phuong trinh ta c6 : x = 1,53 . 107
=> [H] = 5.10° + 1,53.10° = 6,53.10° (M)

=> pH = 2,185
0,1 8.10° 7
Cyu, = 5= =0,05M P Chn =5 =4.107%(M)
0,03 5.107° _
) Con =5 = 0,015(M) S Cuco, =5 =25 .10°(M)
Phantmg: 3NH; + 3H,0 + Fe*' —  Fe(OH)3|+ 3NH'; (3) Ks= 1027
2NH; + 2H,0 + Mg* —  Mg(OH)2| + 2NH% (4) K= 10"
NH3 + HJr - NH+4 (5) K5: 109’24

Nhan xét : Ks, K; rat 16n, phéan ng x4y ra hoan toan.
NH; + H" - NH',
2,5.10° 2,5.10° 2,5.10°

3NH; + 3H,O + Fe** — Fe(OH); + 3NH',
4,75.107 1,5.107
2,5.10° 4,5.107
Kiém tra sy két tua cia Mg(OH),
[NH,] _ o 4,75.10°7 _ 107 % (1)
Taco:[H'] = K.. [ NH,] 25.10°

=> [OH'] — 10-6,04(M)
CMgZ+.[OH7]2 = 4.]_072 (1076’04)2 = 10713’478 <K

N

=> Két tia chi c6 Fe(OH); va pH = 7,96(M)
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Bais:

& 820°C héng s6 can béng cua cac phan ung:
CaCOsy | CaOg+ COu (1) K/ =02
Co+COxo ' 2COu 2) K,=2

a. Trong mdt binh chan khong dung tich 22,4lit & 820°C, nguoi ta cho 1 mol CaCO; va 1 mol C. Xac
dinh thanh phén cua h¢ ¢ trang thai can béng.
b. Phai tang thé tich binh 1én bao nhiéu thi sy phan hiy xay ra hoan toan.

Bai gidi
Goi x 1a s6 mol CaCOs bj phan huy.
y 12 s6 mol C tham gia phan tng.

Ta co: CaCOsy | CaOp+ COxp (1) K =02
X -y
Co+COxo o 2COg 2) K,=2
X-y 2y

s6 mol ctia hén hop khi=x + y (mol)
RT 0,082.(273+820)

Toe (1) ==Ki; = Pcoy = 0,2 atm=(x-y). V =(X-y) 22,4 —
=(x-y).4=> x-y=02/4=005 (I)

P2
_¢o -
Tr (2)=>K,= PCOZ =2=>Pco= \/2. PCO2:\/0’4 atm.
R ¢@:>y:@:o,o79
:>2y_ V = 24

Thay vao (I) => x= 0,129
b, Dé sy phan hity CaCOs xay ra hoan toan =>x = 1
Va 4p sudt riéng phan cta cac khi tai thoi diém cén bang bi pha huy 1a khong bi thay d6i. Nghia 1a

Pco= 0,632 atm va Pco, = 0,2atm.
RT

—(1-y")=0,2 I

RT

—.2y'=0,632 II

vor2Y (1)

=>
Véiy 1a s6 mol C da tham gia phan ung.
l:3,16

Lay (IT) chia cho (I) => 1=V’

=>y = 0,612 mol. Thay vao (II)
0,082.(820+273).2.0,612 _ 1736

V- 0,632 7

=>Pé CaCO; phan hily hoan toan thi thé tich binh phai liy 1a: V > 173,76lit

Phin I1I: HE THONG BAI TAP TU CAC PE THI HSG CHINH THUC CUA TINH, OLYMIPIC,...
Ciu 1 (HSG HOA HQC 11 - THPT TRAN QUOC TUAN - QUANG NGAI NAM 2023 - 2024).
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Mot binh kin dung tich 1 L chtta 1,0 mol N», 1,5 mol H, va mét lugng chét xtc tac chiém thé tich khong
dang ké. Pun ndng binh & 450°C, khi phan mg dat trang thai can bang c¢6 0,2 mol NH; tao thanh.
a) Tinh hing s6 can bang cta phan timg & 450°C.
b) Tinh sb mol N, can thém vao binh ¢ 450°C dé hiéu suat phan tmg dat 25%.
Hwéng din gidi

a)
Thé tich binh 1 L = s6 mol bang ndng do mol

A A

N, + 3H, ¥ T 2NH,

Bandau 1,0 1,5 0
Canbang: 09 1,2 0,2
2
K= 0.2 —=0,02572
0,9.12°
b)
Goi x 12 6 mol N, can thém vao
y
— < 3
. = higu suét phan tng tinh theo H,
N + 3H, f°1 oNm,
Ban dau: (1,0+x) 1,5 0
P 0,125 0,375 0,25
Cb: (0,875+x) 1,125 0,25

0,25°
(0,875 x).1125°
Ciu 2 (HSG HOA HOQC 11 - THPT TRAN QUOC TUAN - QUANG NGAI NAM 2023 - 2024).
Cho tir tir dung dich NaOH 0,1M vao V mL dung dich CH;COOH 0,1M, khi c6 50% CH;COOH dugc trung
hoa thi dung, thu dugc dung dich X. Tinh pH cua dung dich X. Biét CH;COOH c6 K, = 1,8.10° ¢ 25°C.
Hwéng din gidi

=0,02572= x = 0,8317mol

C =

Phan tng: CH;COOH + NaOH — CH;COONa + H,O

N
ChoV=1L= CMCOO0H _ ¢ 1m0l

50% CH;COOH dugc trung hoa

n
Ny.og — @ CH,COOH Vv

ddNaOH = () 5L

005 1
‘f:HEt:t::u:}H.ﬁ M
0,05

1
15

phan tmg — 0,0511’101 =

CH;COONa: M

Vaix=1,5L = dung dich X chtra

c,cood £t co,coo + @
x.{% :

K.=—22 18107

d

1
C —
Ciateds phan ly =xM = 30
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1 11 1
K, bé = 30 +x~ 3OM; 30 x~ 30M
1
x:%.w.m 5.1810°
~ 0 — x=1,8.10° = [H' ] = 1,8.10° = pH = 4,745

Ciu 3 (HSG HOA HOC 11 - TINH LANG SON NAM 2022 - 2023).
C6 6 dung dich (mdi dung dich chi chtra 1 chét tan cung ndéng do 0,1M) trong 6 lo riéng biét gdbm cac chit:
(NH4)>SOs, K>SO, NaOH, Ba(OH),, Na,COs, HCIL.
a) Sép xép theo thtr ty ting dan pH cua cac dung dich trén.
b) Tién hanh thuc hién mot s6 thi nghi¢m thi nhan duoc két qua sau:

— Chét ¢ lo (2) tac dung vai chat & lo (3) thay xuat hién két taa trang va co khi thoat ra.

— Chét & 1o (2) cho két tua trang khi tac dung véi chat & 1o (1) va lo (4).

— Chét ¢ lo (3) tac dung vai chit & 1o (6) hay chét ¢ lo (4) tac dung véi chit & 1o (5) déu c6 khi thoat ra.
Xac dinh chat c6 trong cac lo (1), (2), (3), (4), (5), (6). Giai thich va viét phuong trinh hoa hoc cac phan ng
xay ra.

Huéng din giai
a) Thir ty ting dan pH:
HCIl < (NH4)st4 < K»,S04 < Na,CO; <NaOH < Ba(OH)z

(1): K5SOy; (2): Ba(OH),; (3): (NH4)2SO4; (4): Na,COs; (5): HCI; (6): NaOH

(NH.):SO, + Ba(OH), — BaSO, ¥ +2NH; | +2H,0

K>SO4 + Ba(OH), — BaSO, vy 2KOH

Na;CO; + Ba(OH), — BaCO; ¥ + 2NaOH

(NH.),SO, + 2NaOH — Na,SO, + 2NH; | +2H,0

Na,CO; + 2HCl — 2NaCl + CO, | + H,0

Ciu 4 (HSG HOA HQC 11 - TINH LANG SON NAM 2022 - 2023).

Pha loang 10 mL dung dich HCOOH 1M thu duogc 1 lit dung dich A. Bg di¢n li a cuia HCOOH 1a 12,5%.
a) Tinh nong 46 HCOOH sau khi pha lodng.

b) Tinh pH cta dung dich A.

¢) HCOOH c6 trong noc kién. Khi bi kién can, dé giam sung tiy nén chon chat nao bdi vao vét thuong trong
s6 cac chat sau: voi t6i, gidm an, nudce, mudi dn. Viét phuong trinh hoéa hoc giai thich cho lwa chon do.

Huéng dan giai
0,00

— =000 M
a) |
b) HcooH 1w+ HCOO
Ban diu 0,01 0 0 (M)
Pién li 0,01a 0,0lo.  0,0la (M)

Canbang 0,01-0,0la 0,0l 0,0l (M)

[H]=0,01.0,125 = 1,25.10° (M)

— pH =2,903

¢) Khi bi kién can, dé giam sung tdy nén chon voi toi boi vao vét thuong

PTHH: 2HCOOH + Ca(OH), — (HCOO),Ca + 2H,0O

Céu 5 (HSG HOA HQC 11 - TINH HA NAM NAM 2022 - 2023)

Mot oxide cua nitrogen c6 cong thitc NO, trong d6 nitrogen chiém 30,43% vé khéi lugng.
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a) Xac dinh NO,. Viét phuong trinh phan img ciia NO, v6i dung dich NaOH duéi dang phén tir va
ion rat gon.

b) Cho can bing: N;O, I 2 2NO,
(khi khong mau)

Cho hdn hop gém 46 gam N,O,, va 13,8 gam NO, vao mdt binh kin thé tich 10 1it dén khi hon hop
dat trang thai can bang thi ap suét trong binh gap 1,015 lan 4p sudt ban déau, biét nhiét 46 khong ddi bang
27,3°C.

- Tinh hang s can bang K., K, ctia phan tng.

- Khi hdn hop khi dat trang thai can bang, 1am lanh binh dén 0°C thi thdy mau ctia khi NO, nhat dén,
vay phan ung thuan thu nhiét hay téa nhiét?

Huwéng din gii
a) NOx 1a NO..
2N02 + 2NaOH — NaN02 + NaN03 + HzO
2NO, + 20H" — NO; + NOs + H,O

b) N,0; Y 2NO, (1)
mol bd: 0,5 0,3

mol pu: X 2x

mol cb: 0,5-x 0,3+2x

+ Ap sudt ban dau la:
nRT (05+03).0082.300 3 .
P= v 0 =1,97am
+ Ap sudt khi can bang la: Pe, = 1,97.1,015 = 2 atm.
=> Tdng s6 mol khi khi can bang 1a:
e 2.10
0,052.300,3
=>0,5-x + 0,3+2x = 0,8122
=>x =0,0122 mol
+ Tinh Kp. O trang thai cAn bang thi:

=0,8122 rol

{0,3+2x).2 {0,5-x).2
PH'::'_ = I:IJS—_}: = 0,8 am " PF'J_C': = W =12 am
Kp=—N0." _0,533atm
P,
-+ Tinh Kc.
(N0, =032 _ g opaam
Ta co 10 va [N,04]=0,04878 M
2
K= M: 0,0216 M
L. [N;O,]

+ Khi lam lanh mau nau do ctia hdn hop khi nhat dan nén can bang (1) dich chuyén sang trai c6 nghia I3
han ung thudn thu nhiét.
Cau 6 (HSG HOA HOC 11 - TINH QUANG NGAI NAM 2022 - 2023).
Biét CH;COOH c¢6 K, = 1,75.10°° & 25°C. Tinh pH cua cac dung dich sau:
a) Dung dich CH;COOH 0,1M.
b) Dung dich Y thu dugc khi trdn 60 mL dung dich NaOH 0,1M vao 90 mL dung dich CH;COOH

0,IM.
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Huéng din giai

a)

CH;COOH " CH:COO +H*
Ban dau: 0,1 0 0
Phan ly: X X X
Can bang: 0,1 —x X X

X

K.= O1=%Y = 75 10%
x=1314.10°
pH=2,88

b) "NaOH= 6107 (mol), 'C-COOH _ g 10 (mol)

NaOH + CH;COOH — CH;COONa + H,O

6.10° 6.10° 6.10°

Dung dich sau phan tmg gom: CH;COONa 0,04M va CH;COOH du (0,02M)

CH;COOH Y CH,COO +H"

Bandau: 0,02 0,04 0

Phan ly: y y y

Can bang: 0,02—y 0,04+y vy
(0,04 + v)

K,= (%02-0) 17510

y =8,744.10°

pH = 5,06

Ciu 7 (HSG HOA HOQC 11 - TINH TUYEN QUANG NAM 2022 - 2023).

a. So sanh pH cua cac dung dich lodng c6 cing ndéng d6 mol/L sau: H,SOs, NH,CI, NH;, NaOH va
Ba(OH).. Giai thich.

b. Cho cac dung dich riéng biét: NaHSO,, Na,COs, AICL;, Fe(NOs)s, NaCl, Ca(NOs),. Chi dung thém chét
chi thi phenolphthalein, hiy phan biét cac dung dich trén. Viét cac phuong trinh hoa hoc minh hoa dudi
dang ion thu gon.

a Huéng din giai

Nong do H' cang 16n, pH cang nho; nong do OH™ cang 16n, pH cang 16n.
NH; 1d base yéu: NH; + H:0 & NH4 + OH'

NaOH va Ba(OH); la nhitng base manh:

NaOH ? Na'+ OH

Ba(OH), —” Ba’ +20H"
[OH] trong cac dung dich giam déan theo thit tir: Ba(OH),, NaOH, NHs.
H,SO, 1a acid manh, NH,CI 12 acid yéu nén nong d6 H' giam dan theo thir tu H,SO.; NH,C1
— pH ctia chung giam dan theo thu ty: Ba(OH),, NaOH, NH; NH.Cl, H,SO..

b | Trich mau thir cho mdi lan thi nghiém:
Cho phenolphthalein vao mdi mau thir. Mau thir ¢6 mau hong 1a dung dich Na,COs, ciac mau thir con lai
khong d6i mau.

COF 4ol HCO: 4 on

Dung Na,COs lam thudc thir & cho vao cac mau thir con lai.
Mau thir c6 sui bot khi khong mau 1a NaHSO,

CO 1 21" - H,0 + COu

Mau thir tao két tia trang keo va sui bot khi khong mau 1a AICI,
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Mau thir tao két tiia d6 nau va sii bot khi khéng mau 1a Fe(NOs)s

2Fe* + 3C05 4 3H,0 - 2Fe(OH); |+ 3COx

Mau thir tao két tia tring 1a Ca(NOs),

ca+ €9 S5 cacoy)

Mau thir khong tao hién tugng la NaClL

Ciu 8 (HSG HOA HOC 11 - CHUYEN LE QUY PON - BINH DUONG NAM 2022 - 2023).
Methyl d6 13 mot chét chi thi acid-base, c6 mau sic thay ddi phu thudc vao pH ctia dung dich (pH < 4,4: do;
4,4 < pH < 6,2: da cam; pH > 6,2: vang). Hoi khi cho methyl d6 vao hai dung dich sau day thi mau séc thay
d6i nhu thé nao?
a) Dung dich 1: dung dich CH;COOH 0,2M. Biét K, ciia CH;COOH 1a 107,
b) Dung dich 2: dung dich gdm NH4C1 0,2M va NH; 0,1M. Biét K, ciia N H, " 1a 10,
Hwéng din gidi

a) Dung dich 1: Céc qua trinh xay ra trong dung dich 1:

CH;COOH ” H' + CH:COO" K.=10* (1)

Ho Y H + on K.=10" (2)
Ta thiy C(CH;COOH).K, >> K,, => can bang (1) 1a cha yéu.
CH;COOH " H' + CH;COO™  K.=10*™ (1)

C 0,2
[1 02-x X X
2
Ta c6: Ky = ; =107 => x=1,86.10° =>pH =2,73 <4,4
=3
Vay, methyl d6 c6 mau do trong dung dich 1.
b) Dung dich 2:

Céc qua trinh xay ra trong dung dich 2:
NH,Cl — NH, +CI
NH; +H,0 U  NH/ + OH  K,=10*" (1)
NHs Y NH; + H  K.=10°* (2)
Ho Y H + OH K,=10" (3)
Vi C(NH;).K, >> K,, => can bang (1) la chu yeéu.
NH; + H0 Y NH/ + OH K,=10* (1)

Cc 0,1 0,2
[] 01-x 02+x  x
- 02-XIX 15476 59106

a

Ta co: 0.1-X

=>[H']=1,15.10°M =>pH=28,94 >6,2

Vay, methyl 6 chuyén sang mau vang trong dung dich 2.

Ciu 9 (HSG HOA HQC 11 - CHUYEN LE QUY PON - BINH DUONG NAM 2022 - 2023).
Todine 12 mot nguyén t6 vi luong c6 trong tu nhién, 14 thanh phan rat can thiét dbi véi sirc khoe con nguoi.
Tuy nhién, co thé chiing ta khong thé ty tong hop duogc iodine nén can phai bo sung tir ngudn thuc pham bén
ngoai dé dam bao co thé phat trién khoe manh. O nhiét d6 cao, can bang giita L(g) va I(g) duoc thiét 1ap:
g~ 21 (%) o , -

Bang sau ghi lai &p suat dau cta Ix(g) va ap suat chung cta h¢ khi dat dén can bang ¢ nhiét do khao
sat:
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T (K) 1073 1173
P(I,) (atm) 0,0631 0,0684
Pchung (atm) 0,0750 ?

a) Tinh hang s6 cin bang K, & 1100 K. Cho biét bién thién enthalpy ctia (*) 1a 155,052 kJ/mol va khong
phu thudc vao nhiét ¢ trong khoang khao sat.
b) Tinh 4p suét chung cua hé khi dat dén can bang & nhiét do 1173K.

Hwéng din giai
a)Cocanbing L(g) =  2I(g)
[] Pl —x 2x
6 thoi dlém can b%il’lg: P(lZ)cb = Po(lz) —X = Pchung = Po(u) + X
G 1073K: x = 0,0750 — 0,0631 = 0,0119 (atm); Pge =2x = 0,0238 (atm);

-t

1-JZ_|;|~.|
Kij3=——=0,01106
1—JI:|;|~.|
J[.l .II.LI _ a'l-]] : |._ _ |. —}]"'\:_”-H =|:|_|:||.|"w:|L}
]l\-=:|__‘. ]’"‘:. L |.|:|.'I_-|"|I |_|_|:||:|. S
Ta co:
K2 AH"[ | |
.rl}c:.Il: ]{ I |I—|1_||—|-\. _}}(_,I_,Z
by o SRR 0,04867
C6 can bang; L(g = 2Ilg)
[] Pouy—y 2y
- PI_:.'I1| A
]"\..:l—-g = =|:|_|:|—|-|'I‘\|'"’:|I.
|3 ! . ]... N
e —> = 0,02339 => Py = 0,0918 (atm)

Céu 10 (HSG HOA HQC 11 - CHUYEN NGUYEN DU - TINH PAKLAK NAM 2022 -2023).
Thém 1mL dung dich MgCl, 1M vao 100 mL dung dich NH; IM va NH4Cl IM dugc 100 mL dung
dich A, hoi c6 két tha Mg(OH), dugc tao thanh hay khong?

g CKsy g =100 q K =107
Biét: Tich s6 tan cia Mg(OH), la "E va hang so base cua NH;la "~

Huwéng din giai
* Dung dich: NH4Cl 1M + NH; IM.
can bang chu yéu la:
NH, - H.O NH, «0OH K., =K, =10""

Ban diu 1M M
p/u X — X > X
[ ] 1-x 1+x X

C[NH,[OH ] {1+ x)x
~ [NH,]  1-x
= x=10*" Hay [OH ] = 10*7.

Ka, =K, S

Khi thém 1mL dung dich MgCl, 1M vao 100mL dung dich dém thi

C 2+ o 2
Mg ban dau — 10 (M)
Ta co:

Ks,... =10""

[Mg2+] [OH—]Z — 102 .(10—4,75)2 — 10—11,5 <
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Vay khi thém 1 mL dung dich MgCl, IM vao 100mL dung dich NH; 1M va NH,CI 1M thi khong xuat
hién két tia Mg(OH),.

Céu 11 (HSG HOA HOC 11 - CHUYEN NGUYEN DU - TINH PAKLAK NAM 2022 -2023).
a. Tinh nong do H' va gia tri pH ctia dung dich X tao thanh khi cho 0,82gam CH;COONa vao 1,0 lit dung
dich CH;COOH 0,1M.
b. Phai thém vao bao nhiéu gam NaOH ran vao dung dich X dé thu duoc dung dich Y ¢6 gia tri pH =4,76.
Biét K.(CH;COOH) = 107
Gia st thé tich dung dich thay d6i khéng dang ké khi cho thém chat ran.
Hwéng din giai

a.
[CH:-COONa] = 0,01M
[CH:-COOH] = 0,1M
CH;COONa — CH;COO + Na*
CH,COOH " CH,COO +H*
. [ETM'(_}U ][H ' ]

[CH COOH |

Hon hop acid yéu va mudi ctia né 1a dung dich dém nén:

4,7
)

. [Ac ]
pH = pK +log—
[H"J ('] — 3,76

CH;COOH + NaOH —» CH;COONa + H,0
Khi pH = 4,76 => [H']= 107,

CHCOO | H ]
[cncoo 1] ..

[CH.COOH]|

ma
[cH.Ccoo |10+
[CH.COOH]
— [CH;COOH] = [CH;CO0']
0,01 - x/40 = 0,1+ x/40
— x = 1,8 gam = Maon

Ciu 12 (HSG HOA HQC 11 - TINH BAC LIEU NAM 2022 - 2023)
Hon hop X gdm HCN 0,1M va HNO,0,05M.
K o =7210°% K, =45.10"

Bidt = 2 HNO.
a. Biéu dién céac can bang trong dung dich X va tinh pH cta dung dich X.

b. Tinh d6 dién li cua HNO; trong dung dich X.

¢. Thém m gam NaOH ran vao 1 lit dung dich X thi dugc pH = 9,14. Tinh gia tri cua m.

4. 70

Hwéng din gidi
a. Cac can bang xay ra trong dung dich X:

HCN Y HT + CN- K, hen =7210" (1)
HNO,J H' + NOE K, HNG, =4,5.10°" (2)
Ban dau: 0,05
Phan tng: X X X
Can bang: 0,05 —x X X
Hol H + O K, =10™ G
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C.. =K C.- K. .- Kw . . .
Vi o, T Takho, Kav 7 Pakcn nén can bang (2) la can bang chu yéu xdy ra trong dung
dich.
Ta co:
H" ]= [NO .
H DINO T =45¢10°
[HNO, ] > P
N =4,5x10"
0,05-x

= X =4,52x10°

pH = -log[H"] = -log( 4,52 % 103) =2,34.

Do, — [NOQ] le:ixl%:m%lwzg,ﬂﬂnfn
b.Dodienlis  L/INO,] 0,05 0,05
c.pH=9,14
[Noz ] Ki AN 4,5:’( 10 + c 14
= - = — = 4,510
[HNO,] — [H'] 10 °1 -

— [NO,] = [HNO,]
[ ] Kﬁ R ? 2>< 10 1

_ LexY 79,100
[HCN] ~ [H ] 10 )
7.2x107°%
%[CN 05
A= 71<10°% ;1

Phan tng trung hoa hét HNO, va trung hoa mot nira HCN
INaOH + HNOz — NaN02 + Hzo
NaOH + HCN — NaCN+ H,O

Pysonr o, T %nm =0,05x1 + %x 0,1= 01 (rol)

Mmy.on= 0,1 X 40 =4 gam
Ciu 13 (HSG HOA HOQC 11 - TINH CA MAU NAM 2022 - 2023).
Troén H, va I, vao mot binh kin & 410°C, phan tmg dat dén trang thai can bang thi nong d6 cta cac chat la:
[H.] = [I.] = 0,224 mol/L va [HI] = 1,552 mol/L.

a. Tinh K.

b. Gilt nguyén nhiét do cua binh phan tng, dé hiéu suit phéan tng dat 90% thi 1 mol H» can phéan tng véi
may mol I, ?

Huéng din gidi
m) 1,552]
b Ke = [H#.]]1.] _ 0.224.0.224 _ 4¢
Néu du L, thi hiéu suét tinh theo H,
Hg+ Ly U 2Hlg

Ban dau 1 a 0
Phan ting 0,9 0,9 1,8
Sau phan ung 0,1 a-0,9 1,8

uigeli.xyz Trang 47



uigeli.xyz

.8
5 48 = 0.1.(a—0.9) — a=1,575
* Néu du H, thi hi¢u suit tinh theo L,
Hyg+ Ly 0 2HI

Ban dau 1 a 0
Phan tng 0,9a 0,9a 1,8a
Sau phan tng 1-0,9a 0,1a 1,8a
(1.5 }'\'
_y 48— (1=0.9a).(0,1a) > a=0,635

Ciu 14 (HSG HOA HOQC 11 - TINH CA MAU NAM 2022 - 2023).
Dung dich H>S bao hoa co néng do 0,1M.
a. Xac dinh ndng d6 ion sulfide trong dung dich H,S 0,1M khi diéu chinh pH = 3,0. Biét hing s acid cua
H.S1a: K, =107; Ky =1,3.10",
b. Dung dich A chira cac ion Mn** va Ag" voi né)ng dd ban dau ctia mdi ion 1a 0,01M. Hoa tan H»S vao dung
dich A dén bio hoa va diéu chinh pH = 3,0 thi ion ndo tao két tua? Biét tich sb tan ctia MnS = 2,5.107'°;
Ag,S=6,3.10",

Hwéng din gidi
a) Theo gia thiét ta co [H,S]=0,IM; [H'] = 107
Trong dung dich c6 cac can bang
HS Y  H +HS K,
HS g +g* Ka

ms  2H 4+ K=KiKo=13.10%= [HS]

=> §*=1,3.10"M

b) Ta c6: [Mn>].[S*]=102.1,3.10"° = 1,3.10"7 < Tyms = 2,5.10"'° => khong c6 két tia MnS.
[Ag . [S*]=10%1,3.10"=13.10"" > Tans = 6,3.10°° => ¢ két tiia Ag,S

Céu 15 (HSG HOA HQC 11 - TINH CA MAU NAM 2022 - 2023).

Mubi sét (IIT) thity phén theo phan tmg sau: ~ Fe* + H,0 1 00 Fe(OHY + H' (Ki= 4.107).
a. Tinh pH cta dung dich FeCl; 0,05M.
b. Tinh pH cta dung dich d& 95% mudi Fe (IIT) khong bi thily phan.
Huwéng din gii

a. FeCl; —» Fe**+3CI

0,05 0,05 M)

Fe* + B0 00 FeOHP + H* K=4.10°
0,05M

xM X X

(0,05-x)M X X

. 95% mudi sat (I1T) khong bi thity phan — c6 5% mubi bi thity phan
— Nong d6 bi thity phan 14 0,05x5% = 2,5.10°M
FeCl; — Fe’" +3CI

0,05 0,05 (M)
Fe*+H,0 D0 Fe(oHy? + H K= 4. 10°
0,05M xM
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2,5.10°M 25100 2,5.10°7
0,0475M 25.10°  2,5.10%+x
[Fe(ory"][H*] [Fe" ] 4.1070,0475

=76.10"

K [Fe™ ] =[#]=K [Fe(OHY™ ] 0,0025
x=76.107-2,5.10°=73,5.10° M
Vay pH=1,134.
Cau 16 (HSG HOA HQC 11 - TINH QUANG BINH NAM 2022 - 2023).
Héa hoc vé su chuyén dich can bing: N,Os (g) U 2NO;, () (1)

Nap mdt lugng N,O, vao mdt xi lanh chan khong bang thay tinh trong suét duoc dong kin bai mot piston
dugc gitr ¢ dinh. Nhiét do trong xi lanh duogc gilr khong ddi & T°K. Khi can bi‘mg duoc thiét 1ap, ap suét
téng trong xi lanh 1a 1,9 bar. Tai thoi diém nay, 60% luong N,O, ban dau di phan li thanh NO,. Tinh hang
s6 can bang cua (1) & T°K. Cho Py =1 bar.

Hwéng din giai
N;Os (g) 5 B 2NO: (g)

Ap suit ban dau (bar) X 0
Ap suét can bang (bar)  0,4x 1,2x
Taco: 0,4x +1,2x=1,9 = x=1,1875
= P, = 0475 barip, =1.425 bar

1.425° -
=K = — =4, 275 bar

: 0,473

K, _
= K=—=4275

P

Céu 17 (HSG HOA HOQC 11 - TINH QUANG BINH NAM 2022 - 2023).

1. Cho m gam hdn hop X gébm CuCl, va FeCl; vao nudc, thu duoc dung dich A. Chia A 1am 2 phan bang
nhau. Suc khi H,S du vao phén 1, thu duogc 2,4 gam két tua. Cho dung dich K,S du vao phén 2, thu duoc
5,04 gam két tia. Tinh m.

2. Tinh pH ctia dung dich A gdm HCN 2.10* M va NH,CI 10 M.

Cho bidt pK, ciia HON 13 9,35; ciia V14 139,24,

Huéng dan giai
1.
Suc H,S du vao phan 1:
2FeCl; + H.S — 2FeCl, + S| + 2HCI

X 0,5x

CuCl, + H,S — CuS| + 2HCI
y i y

Thém K,S vao phan 2:

2FeCl; + 3K,S —2FeS| + S| + 6KCl
X X 0,5x
CuCL, + K,S— CuS| + 2KCI
y y

Ta co:
| 16x+ 96y =24

| 88x +16x+ 96y = 5,04
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= x = 0.03 mol: y = 0,02 mol

— m=15,15

2.
HeN HH B+ on K, = 10°% 1)
ar _ 9,24
NH, B H'+ NH, K, =10 2)
10 198 B+ o/ K, = 10 3)
, K .Co. =K C =K, A . N
Ta thay: ' M — Khong thé bo qua can bang nao.

[H']=[CN |+[NH,]+[OH ]

[H )= VK HON+ K INH K, === = s

[HCN]=C,..=2.10°M: [NH.]=C__ =10"M

Gia stt
L [H]=10"%2.10*+10"*10%+10 " = 3,96.10 "M

Kiém tra lai:

1 ELL} - [H] 4 1
[HON]=C,p ] 939010 5150y
K +[H ] 107" 13,90.10
.96.100° .
N j=c ] g 30610 ey
K [ ] 10 +3.96.10

Két qua lap lai. Vay [H'] =3,96.10"M = pH = 6.4

Céu 18 (HSG HOA HOQC 11 - TINH QUANG NAM NAM 2022 - 2023).
O 820°C hing s can bang K, ciia cac phan tng nhu sau:
CaC03 (s) D CaO (s) + COz () K1 = 0,2
Co+COp | 2CO K,=2
Cho 1 mol CaCO; va 1 mol C vao binh chan khong dung tich 22,4 1it duy tri & 820°C.
a. Tinh s6 mol cac chat khi can bang.
b. O thé tich nao cia binh thi sy phan hity CaCOs 13 hoan toan?

Huéng dan giai
CaCOs | Ca0 y+COry Ki=02

C(S) ar C02 Q) D 2CO Q) Kz = 2
Taco K, = PCO2 =0,2 atm

2
Féo

P
K= % —2— Py ~0,632am

S6 mol CaCOs phan tmg = x; s6 mol CO, phan Gmg =y
= S6 mol céc chat & trang thai can bang:

CaCO; CaO CO, C CO
I-x X X—Yy -y 2y
Prry W
2. <005l

S6mol CO,=x—y= RT
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Pea V

) = 0,158 mol
SémolCO=2y= R.T

Ncaco,

Ncao = 0,129 mol; = 0,871 mol; nc = 0,921 mol

n
Khi sy phan huy hoan toan thi x =1 = 0, - 1 —y; nco =2y

Vi ap suat CO, va CO khong ddi nén
0,632.V = 2yRT (1)
0,2.V =(1-y)RT ()

Giai hé (1) (2) = V = 173,69 lit

Céu 19 (HSG HOA HOC 11 - TINH QUANG NAM NAM 2022 - 2023).
Tim khoang pH t6i wu dé tich mot trong hai ion Ba>* va Sr** ra khoi dung dich chira BaCl, 0,1M va SrCl,
0,1M voi thude thir KoCr,0, 1M. Biét rang trong dung dich K,Cr,0; ¢6 cac can bang:
CrO~ +H,0 ") 2HCrOy K, =2,3.107
HCrOs 1 H'+ Crog2 K. =3,4.107
Cho tich sb tan ctia BaCrO, 1a 107 va cia SrCrO, 1a 10,
Diéu kién dé xem mot ion két tiia hoan toan 1a ndng d6 cua ion d6 khong vuot qua 10°M.

Huwéng din giai

bé két tua thi:

1077 _15a7M
[Ba>].[CrO4*] = Tgacros = [CrO4] > 01
104 10-34M

[SP].[CrOA] > Tseos = [CrO#] > 01
Vi 10®*7< 10**nén BaCrO, két tua trudc.

Khi BaCrO, két tia hoan toan: [Ba®] < 10°M = [CrO,*] > 10*"M.
Dé két thia hoan toan BaCrQs ma chua két tiia SrCrO, 1a:
107 < [CrO4#] <107

Cr,0> +H,0 - 2H" +2Cro” K =K. K =2,66.10°"
[1 1-0,5x X
-2
[n:rog ES ,
K=bL " J  -266100
1-0,5x -

Khi [CrO:*] = 10°"M = x = 2,585.10*M = pH = 3,59.
Khi [CrO+] = 10°“M = x = 1,295.10“M = pH = 3,89.
Vay 3,59 < pH < 3,89

Céu 20 (HSG HOA HOQC 11 - TINH QUANG NAM NAM 2022 - 2023).
Dung dich X gébm HNO; 0,20 M va H;PO, 0,20M.
a. Tinh pH cta dung dich X.
b. Tinh thé tich dung dich KOH 0,10M cén dé trung hoa 100 mL dung dich X dén pH = 4,2.
Biét H;PO, c¢6 pKa, = 2,15; pKa, = 7,21; pKas = 12,32.

Huéng dan giai

Dung dich X ¢cé cic can bang:

H,PO,

(1) HPO, -~ H'+ Ka, = 1015

_ 2
HPOy (1 ., HPOj

©) Ka, = 1072
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HPOZ™ 1 ., PO;

3) H Kas = 1072

4)H0 ) H+OH" Ky =107
Do Ka, >> Ka, >> Ka; > K, vi vy can bang (1) la chi yéu.

Xét can bang:

mwpo, | w+  H2POs Ka, = 102"
Co 02 0,2
CB 02-x 0,2 +x X
K, \02HXIX_ 14215y 6 625103

al
0,2-x — x=6,625.10"
pH =-1g (0,2 + 6,845 . 10~%) = 0,684.

Phan tng trung hoa lan luot:
H + OH — H0 5)

H,PO;,
H:PO, +OH — 2 "4 +H,0 (6)
. H,PO, .
Néu sau phan img chico 2 4 (chét ludng tinh) thi:

pH = (pKa, + pKa,)/2 = 4,68 > 4,2
= Phan tng trung hoa néc thir nhat ciia H;PO, 1a chua hét.

N 3 H,PO,
= Thanh phin giéi han gdbm H;POsva = 2~ 41a hé dém, nén co:

i N

CH?POi '

i i

CH?POi

/ Y
CH?POi ‘

C C C
pH=pKai+lg \ 150/ s 42=215+1gh 5%/ o\ HPOJ_ 1995

_ Chpo,__ Chpo
at FoA=Ex=

D3 s =112,2x
M4 po
Taco:  * % w=1122x(0,1+V)=0,02 (1)
Ny N
— Nxotpe = H +"'H,PO,

=0,1.V=0,1.02+1122x.(0,1 + V) (2)
Tir (1) va (2) = V = 398,234 mL.

Céu 21 (HSG HOA HQC 11 - CHUYEN LE KHIET - TINH QUANG NGAI NAM 2023 -2024).
Thi nghiém chuin d6 dung dich base manh bang dung dich chuan acid manh.
+ Dung cu: Bo gia do, burette 25 mL, pipette 10 mL, cde thay tinh, binh tam giac 50 mL, 6ng hut nho
giot.
+ Héa chat: Dung dich HCI 0,10 M, dung dich NaOH can xac dinh ndng do, dung dich
phenolphthalein.
+ Cdc bude tién hanh (chua sap xép theo trinh ti) chuan d6 dung dich sodium hydroxide bang dung
dich hydrochloric acid dugc mé ta ngin gon nhu sau:
(1) Thém vai giot chét chi thi thich hgp vao dung dich.
(2) Ghi lai thé tich dung dich HCI cubi cting va lap lai 3 1an dé thu dugc két qua phu hop.
(3) Thém dung dich HCI véo burette va ghi thé tich.
(4) Lay 10 mL dung dich sodium hydroxide vao binh non bang pipette.
(5) M6 khoa burette, nho timg giot dung dich HCI vao sodium hydroxide, lic déu cho dén khi dat
dén diém két thuc.
a) Hay sép Xép thtr tu thuc hién cac bude trén khi tién hanh chuin do. Hay cho biét hién tugng tai thoi
diém két thic chuén do.
b) Giai thich vi sao can lic nhe dung dich trong binh tam giac khi thyc hién chuén dé.
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I

?

i' ’
3

A -
i

¢) Viét phuong trinh hoa hoc ctia phan tmg chuan do.
d) Tién hanh thi nghiém chuén d6 3 14n, thu dugc két qua sau:

Thi nghiém Lan 1 Lan 2 Ldn 3

Thé tich dung dich HCI da str dung (mL) 12,50 12,40 12,50

Hiy x4c dinh ndong d6 dung dich NaOH ban déu.

Huwéng din giai

Thi ty tién hanh: (4) — (1) > (3) — (5) — (2).
hodc: (3) — (4) — (1) = (5) — (2).

Khi két thiic chudn d6 thi dung dich trong binh tam giac tr mau hong chuyén sang khong mau.

Can lac déu binh tam giac dé phan tng xay ra ¢ moi diém trong dung dich.

NaOH + HCl — NaCl + H,O
Ap dung cong thuc:
12,5+ 12,4+ 12,5
¢ _Culw O 3 _0125M
NaOH Ty N 10 -

b
A

Céu 22 (HSG HOA HOQC 11 - CHUYEN LE KHIET - TINH QUANG NGAI NAM 2023 -2024).
Xét cac hé can bang sau trong mdt binh kin:

cwrmoE " o g M TR
Can bang trén dich chuyén theo chiéu nao khi thay d6i mot trong cac diéu kién (c6 giai thich):
(1) Tang nhiét do.
(2) Thém lugng hoi nudc vao hé.
(3) Thém khi H; vao hé.

(4) Nén cho thé tich cua hé giam xudng.

Hwéng din gidi

Bty AHY, =131k
C(s) + H:O(g) CO(g) + Hy(g) Con
o Can bang chuyén dich theo chiéu phan tmg thuan (phan tn
(1) Ting nhiét 5. ing chuyen di p g thuan (p g
thu nhiét)
(2) Thém long hoi nuée vao he. Cfm b%ng chuyén dich theo chiéu phan tng thuan (lam giam
nong do H,O)
(3) Thém khi H, vao hé. Cfn ban chuyén dich theo chiéu phan tng nghich (Iam gidm
nong do H,)
(4) Tang 4p suat chung bang cach nén cho | Can bang chuyén dich theo chiéu phan tmg nghich (chiéu
thé tich ciia hé giam xudng. giam s6 mol khi)

Ciu 23 (HSG HOA HOQC 11 - CHUYEN LE KHIET - TINH QUANG NGAI NAM 2023 -2024).

Cho cén bang hoa hoc: CO(g) + H,O(g) Haa Hy(g) + COx(g)
O 700 °C, hing sb can bang K¢ = 8,3. Cho 1 mol khi CO va 1 mol hoi nuéc vao binh kin dung tich 10 lit
va giit § 700 °C. Tinh ndng do cac chat & trang thai can bang.

Hwéng din giai

CO(g) + HO(g) Hin Hy(g) + COx(g) Kc=38,3
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Ban dau: 1 1 (mol)
Phan tmg: x X X X (mol)
Canbang: 1-x 1-x X X (mol)
X X
HlICo] THa— ¥
ko= [COMHO)_ 010 _ (=X _g3— 0531204

=153 1(loai)

> 7332 - 16,6% +8,3 =0 (dk x < 1y LX= O.74<linhaa)

Vay ndng d6 cac chit & trang thai can bang:

1-x 1-0,74
[col=H0]- 10 = 10 —q06m
x 074

[COx] = [Ha)= 10= 10 g 074m

Ciu 24 (HSG HOA HOC 11 - NGUYEN THUQNG HIEN - TP HCM NAM 2023 -2024).

a. X¢ét cac hé can bang sau trong mot binh kin: C(s) + H,O(g) ﬁ @% CO(g) + Hy(g) A Hy, = 131 kJ
Can bang trén dich chuyén theo chiéu nao khi thay d6i mot trong cac diéu kién sau? (khdng can gidi thich)
(1) Tang nhiét do. (2) Thém lugng hoi nudce vao hé.
(3) Thém khi H, vao hé.  (4) Tang ap suat chung bang cach nén cho thé tich ctia hé giam xudng.
b. Tron 3 dung dich H,SO, 0,1 M, HNO; 0,2 M va HC1 0,3 M véi thé tich bang nhau thu dugc dung dich
(A). Lay 300 mL dung dich (A) cho tac dung véi mot dung dich (B) gdm NaOH 0,20 M va KOH 0,29 M.
Tinh thé tich dung dich (B) can ding dé sau khi tac dung v&i 300 mL dung dich (A) thu duoc dung dich c6
pH=2.
¢. Co 4 mau sau: dung dich NaOH, dung dich HCI, dung dich H,SO4 va H,O duoc ki hiéu béng cac chir cai:
A, B, C va D (khéng theo trinh tu trén). Két qua ctia nhitng thi nghiém duoc ghi trong bang sau:

Mu Thudc thir
Quy tim dung dich BaCl,
A Do Két tha trang
B Xanh Khong két tia
C Tim Khong két tua
D bo Khong két tua
Hay cho biét A, B, C va D 1a ki hi¢u ctiia nhitng chat nao.
Huéng din giai
AHL, =131k
C(s) + H:0(g) o CO(g) + Ha(g)
< Ay 2A Can bang chuyén dich theo chiéu phan ung thuan
() e o, (phan g thu nhiét)
(2) Thém Iuong hoi nude vao hé. C.e}n baglg chAuyen dich theo chiéu phan ung thuan (lam
giam nong d6 H,O)
(3) Thém khi H, vao he. C_z}n ban ch:uyen dich theo chiéu phan ung nghich (lam
giam nong do H»)
(4) Tang ap suat chung bang cach nén cho thé tich | Can bang chuyén dich theo chiu phan tmg nghich
cua hé gidm xudng. (chiéu gidm s6 mol khi)
., =0,03moln,, =006molkn, =009mol — n_ =021 mol
Ny = 02Vmoling, . =029V mol —— n_ = =049V mol
—s [H], =107 mol —— = 107(V +0.3) mol
n,.o=no-n e 105V H03)=021-049V —— V=0414L
Mau | Thudc thir

uigeli.xyz Trang 54




uigeli.xyz

Quy tim dung dich BaCl,
(A) H,SO,4 bo Két tua tréng
(B) NaOH Xanh Khong két tia
(C) H,O Tim Khong két tua
(D) HCI Do Khong két tua

Phan IV: BAI TAP CO THONG TIN UNG DUNG THUC TE
Ciu 1 (SACH BAI TAP CANH DIEU). Carbon monoxide thay thé oxygen trong hemoglobin d bi oxi
hoa theo phan tng:

HbO,(aq)+ CO(aq)” ] HbCO(aq) + Ox(aq)
Tai nhiét do trung binh trong co thé, hang s cin bang ciia phan tng trén 1a Kc=170.
Gia sir mot hon hop khong khi bi 6 nhiém carbon monoxide & mirc 0,1% (theo thé tich). Coi khong khi chira
20,0% oxygen vé thé tich; ti 1¢ oxygen va carbon monoxide hoa tan trong mau giéng vdi ti 1 cta chiing
trong khong khi. Cho biét ti 16 HbCO so véi HbO, trong méu 1a bao nhiéu. Em ¢ nhan xét gi vé tinh doc
cua khi CO?
Hudéng dan giai
. [HhCO]]0]  [HRCO] [CO] . o

“[HhO.[COo] T [HhO.] [0.] 200
Nhan xét: Nhu viy, mac du néng d6 CO rat nho so véi néng dd6 O, nhung co thé lam mot luong déng ké
HbO, chuyén thanh HbCO, dan t&i lam giam kha ning van chuyén O, clia mau mot cach nghiém trong.
Cau 2 (SACH BAI TAP CANH DIEU). Oxygen dugc dan truyén trong co thé 1a do kha nang lién két cua
oxygen voi hong cau trong mau theo cin bang sau:

AT =085

HbH" (aq) + O2(aq) el HbO,(aq) + H'(aq)
D6 pH cta mau ngudi binh thuong dugc kiém soat chit ché trong khoang 7,35 — 7,45. Dua vao cin bing
trén, giai thich vi sao viéc kiém soat pH ctia mau ngudi lai quan trong. Diéu gi s& xay ra v6i kha ning van
chuyén oxygen ctia hong cau néu mau tré nén qua acid (mot tinh trang nguy hiém dugc goi 13 nhiém toan
hay nhiém doc acid)?

Hwéng din giai

Oxygen duoc dan truyén trong co thé 1a do kha ning lién két ctia oxygen véi hong cau trong mau theo can
bang sau:

HbH" (aq) + Ox(aq) = ©7) HbOs(aq) + H'(aq) (1)

Theo nguyén li chuyén dich can bang Le Chatelier , néu nong do H' tang, can bang (1) s& chuyén dich sang
trai; néu nong do H' giam, can bang (1) s& chuyén dich sang phai. Vi vay néu pH ctia méu qua thap (nong
d6 H' cao), can bang s& chuyén dich sang trai. Diéu nay khién trong mau c6 it HbO,, nén kha ning van
chuyén oxygen ctia hong cau s& giam.
Cau 3 (SACH BAI TAP CANH DIEU). Luong dudng glucose trong méu ngudi thuong 6n dinh ¢ nong
d6 khoang 0,1%. Khi ta an tinh bot, glucose s& dugc sinh ra trong co thé; con khi co thé van dong va hoat
dong tri ndo, glucose bi ti€u thy.

a) Em hdy tim hiéu dé giai thich vi sao lwong glucose trong mau ludn 6n dinh & mirc khoang 0,1%.

b) Theo em, khi co thé hoat dong thé thao hay khi an udng s& xay ra dong thoi hai qué trinh sinh ra
va mat di glucose? Giai thich. Su 6n dinh ctia glucose trong méu c6 thé dugc coi 1a trang thai can bang hoa
hoc khong? Néu c6, hiy dé xuat cin bang do..

Hwéng din giai
a) Tuyén tuy co vai trd quan trong trong viéc 6n dinh lwong duong trong mau boi tuyén nay san xuét
hai loai hormone: insulin va glucagon. Hoat dong dn udng sinh ra glucose, lac nay insulin s& c6 vai tro
chuyén glucose thanh glycogen tich trit trong gan. Khi co thé hoat dong s& tiéu thu glucose, liic nay
glucagon sé& c6 vai trd chuyén glycogen trong gan thanh glucose.
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b) Ca hai thoi diém déu xay ra dong thoi hai qua trinh sinh ra va mat di glucose.
- Khi hoat dong thé thao: tiéu hao glucose nhung lai dugc sinh ra bd sung tir glycogen.
- Khi an ubng: sinh ra glucose do an uéng va mét di glucose do hoat dong ctia mot s6 bo phan
(tay, mi¢ng, ndo bJg,...).
C6 thé coi d6 1a can bang hod hoc dic biét do su sinh ra va mat di glucose lién quan dén cac phan

ung hod hoc. Vi du: Glucose el Glycogen.

Ciu 4 (HQI CAC TRUONG THPT CHUYEN VUNG DUYEN HAI VA PONG BANG BAC BQ
NAM 2023).

Hoéa hoc xanh (Green chemistry) luén hudng t6i cac qua trinh san xudt sach hon, giam thiéu 6 nhiém méi
truong, tach loai, thu hdi, tai st dung cac chat thai. Duéi day 1a mot vi dy:

Dé tach loai cac kim loai ning Cr(VI), Ni(II) tir nudc thai ma dién, ngudi ta tién hanh khir Cr(VI) vé Cr(IlI)
bang FeSO, trong moi truong acid, sau d6 dung kiém dé két tia cac hydroxide Cr(OH)s, Ni(OH),, Fe(OH);
tai cac pH thich hop nham thu hoi, tai st dung lai hydroxide cta cac kim loai nay.

Gia thiét ndng d6 ban dau cua cac ion Cr(VI) va Ni(I) trong nudc thai déu bang 10°M; luong FeSO, lay
vira du dé khir Cr(VI) vé Cr(IlI) (coi thé tich dung dich nuéc thai khong doi). Hay xéac dinh céc gia tri pH
sau day dbi voi ting hydroxide kim loai:

- pHis ctia dung dich khi bat d¢au xuat hién két tiia hydroxide kim loai.

- pHy ciia dung dich khi két tia hoan toan hydroxide kim loai. (Cac hydroxide kim loai duwoc xem nhu két
tia hoan toan khi néng d6 ion kim loai con lai trong dung dich nhé hon hoac béng 10°M).

Cho tich sb tan K, ciia Fe(OH)s, Cr(OH);, Ni(OH), 1an luot bang 10, 107, 10°'%. Ky = 10"

Huéng din giai

- Poi voi Fe*':

K | 'l :
C.. =: —[ =1,4938.10 "M
Dé bat dau két tia Fe(OH); thi i

prd = 2,17

K.I il -
, C,, =i —=Cb: _ 3 154.10™"
Khi Fe(OH); két tita hoan toan thi 10 M

pHy = 3,33

- Poi voi Cr*';

K il 1
C,, = i—=2 —107M
Ll s ! C
Dé bt dau két tua Cr(OH); thi :

prd = 5,00

K, i .
, C == 10" M
Khi Cr(OH); két tiia hoan toan thi 10

pHy, = 6,00

- Poi voi NiZ';

K. |
st s ! '
Pé bét diu két tia Ni(OH), thi

prd = 8,00

K- Mgl i
C Tl ——— =3 10210 M
Khi Ni(OH), két tia hoan toan thi 10

thl = 9,50

Céu 5 (PE THI PE XUAT THPT CHUYEN BAC NINH - TINH BAC NINH NAM 2023).
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Nhiém doc chi luén ludn dang lo ngai. Trong co thé con nguoi, muc d¢ doc hai cta chi cod thé dugc giam
b6t bang cach sir dung phdi tir EDTA* dé tao phirc [Pb(EDTA)]* rit bén (hing s6 bén A(Pb) = 10'%° va
duogc than bai tiét. Phdi tir EDTA* dugc cung cdp bang cach tiém truyén dd Na,[Ca(EDTA)]. Biét phirc
[Ca(EDTA)]* twong d6i kém bén (hing s bén B(Ca) = 10'°7), su trao d6i calcium véi chi cha yéu dién ra
trong mach mau.
a) Ham luong chi trong mau cta mot bénh nhéan 1a 0,828 pg/mL. Tinh ndng do chi theo umol/L trong mau
ctua bénh nhan nay..
b) Trong mot thi nghiém, nguoi ta diéu ché mot dung dich hdn hop tir Ca(NOs),.4H,0 va Na,[Ca(EDTA)].
Trong dung dich thu duogc, ndng d6 cua Ca(NOs), 1a 2,5 mM va ctua Na,[Ca(EDTA)] 1a 1,0 mM. Thém
Pb(NOs), ran vao dé dat duoc nong do chi tuong tng v6i ndng do chi trong méu cua bénh nhan néu trén.
Khong xét tinh chat acid base ctia cac tiéu phan c6 lién quan va thé tich dung dich coi nhu khong doi, tinh ti
1¢ ndng do [[Pb(EDTA)]*]/[Pb*] trong dung dich thu duoc tai thoi diém can bang.
¢) Su giam ndéng d6 cua phuc [Pb(EDTA)]* trong mau thong qua qué trinh bai tiét tuan theo quy luat dong
hoc bac nhét. Sau 2 gid, ndng d6 cta phic [Pb(EDTA)]* trong méau ciia hau hét bénh nhan giam 60%. Tinh
“chu ky ban huy sinh hoc” ctia phirc [Pb(EDTA)]*.

Huwéng din gidi

0.828.10°°/207 .
e = ] - =410 (M)=4(puM)
a/ ' ]“

b/ Xét phan tmg: [Ca(EDTA)]*(aq) + Pb*'(aq) 0 [Pb(EDTA)]*(aq) + Ca®'(aq) (1)

[PH{EDTA) ] [CalEDTA Y ] [Ca™ | [EDTA?
,H[Fh}:_'Pﬁ}[f_f _TJ} 4] ﬁi‘:ri}=_"F i![fj“_?_i} 4] P I[(ff}='£_[{ ]:H' Tj |
Ta co: [Ph.[EDTA™] [Ca” | [EDTA™ ] 5 [CalEDTHY ]
[PHEDTAY | [Ca*1[EDTAY] [PHEDTA)
BPbY.S ,{(.”}:__Pﬁ}.[fj"_?_i} 4] 1’.:! ]__fa" Tﬁi ]:_F}I_ffﬁ?._i} ] _ _1'._:! | _
> [PH~".[EDTA™ ] [CalEDTAY ] [Ph"] (CalEDTAy ]

S K=p(Pb).g ' (Ca)=10"

Do kha nang tao phitc manh va ion Ca®" du so véi tong luong EDTA nén tat ca cic phdi tir coi nhu sé lién)
két hét v6i chi hodc canxi trong phirc chét.
Xét can bang:
[Ca(EDTA)]*(aq) + Pb*'(aq) 0 [Pb(EDTA)]*(aq) + Ca’'(aq) (1)

Co(M): 10° 4.10° 2,5.10°
[1(M) (107 —4.10° + x) X (4.10° - x) (2,5.10° +4.10° — x)
Tir gia tri ctia K va gia sir x << 4.10°, tinh duoc x = 5.04.10™" (thoa man gia str)

__Ff}[_f,f_}:?.ﬁ 1] _ Jr..] 0 __ 7.944.10
Vay, [Ph™] 5.04.10
¢/ Ap dung phuong trinh dong hoc bac nht, tinh dugc k = 0,458(gid™) 2 tin = 1,51 (gid)
Céu 6 (PE THI PE XUAT THPT CHUYEN HUNG YEN - TINH HUNG YEN NAM 2023).
Nudc 6 nhiém sit thuong c6 mui “tanh” va khong st dung dugc do anh hudng t6i sirc khoe. Mot mau nude
giéng khoan (nudc ngdm) 6 nhiém sit & dang Fe*" xac dinh dugc ndng do 13 25 ppm.
a. Tinh ndng d6 Fe? theo don vi mol.L™" . Biét rang Mg, = 55,85 g.mol” va 1 ppm =1 mg.L".
b. Tinh pH ctia mau nude 6 nhidm sit. Coi cac chat khac khong anh hudng t6i pH cua hé.
c. Khi dugc hut 1én va dé tiép xuc véi khong khi du 1au thi sat(Il) trong nudc s& bi oxi héa hoan toan thanh
sat(I11). Khi d6 mot phan sat(I11) s& chuyén thanh két tia Fe(OH)s. Hoi ¢6 str dung mau nude sau khi cho
tiép xuc v6i khong khi lam nude sinh hoat dugc hay khéng? Biét ham luong cho phép cua ion sit trong
nude sinh hoat 13 0,3 mg.L" va pH ctia nu6c khong thay doi.
Cho cac gia tri nhiét dong ¢ 25°C:
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Fe(OH)" ¢6 -1gB = 5,92; Fe(OH)*" ¢6 -1gf = 2,17; Fe(OH); ¢6 pKs = 37.

Hwéng din gidi

a.
25 4 .
———=4,43.10" mol.L""
C=25mgL'= 1000x 55,85
b.
Trong dung dich c6 cac can bang:
()Fe +H,0 U Fe(OH)" + H' B=10°"
Q)H0 " OH +H' Ky =10
Vi C.p >> K nén bo qua sy dién li cua nude
Ta co: Fe* + H,0 -  Fe(OH) + H' B =105
C 4,48.10"
[] 4,48.10* - h h h
l_} — [H ][FE'EGH} ] _ fr i =10 382 = h= 2.261{} 3
[Fe™] 4,48.10° - h
— h=2,26.10° M hay pH = 4,65
c

O pH = 4,65. Goi tong ndng d6 Fe(III) tan trong dung dich 1a ¢
= [Fe*"] + [Fe(OH)*]=c¢
K .
5 [H . ]J

5

[Fe* 1=

Ta co:

[Fe(OH)* 1=p——=p—=[HF

=[H'F+p

STH' T
K [H]

E
K-.\'

= 3,4.10'M =0,019 mg/L < 0,30 mg/L
= mau nudc trén su dung dugc trong sinh hoat.

=Cc=

Ciu 7 (PE THI PE XUAT THPT CHUYEN LE QUY PON - TINH PIEN BIEN NAM 2023).

Mot trong nhitng thudc thir ddc trung dé tim ion Pb** (trong dung dich) 1a Na,CrO,. Cho biét, két tua
PbCrO, mau vang, tan dugc trong dung dich NaOH du; trong khi d6, két tia PbS mau den, khong tan dugc
trong dung dich NaOH.

Thém tr tir 0,05 mol Pb(NOs), vao 1,0 L dung dich X gém 0,02 mol Na,S va 0,03 mol Na,CrO,, thu
duoc hdn hop Y gdm phan két tua va phan dung dich (coi thé tich khong thay d6i khi thém Pb(NO5), vao
dung dich X).

1. Tinh pH cta dung dich X.
2. Bang 1ap luan va danh gia hop li, ching t6 rang, pH phan dung dich caa Y x4p xi bang 7,0.
Cho biét:

PR 11,s) _ 7.02: PRoa1s) — 12.,90; PR icron 6,50;
pK.\‘(PbSJ =26.60: pK_thL rog ) — 13.70: ])Kﬂ]‘hm]]:-j '=14.90
2 G0 4o €807 4 0 K=3,13.10"
: B
Pb* +H,0 = PbOH' + H' lg /1 =1g " TOM = 7,80

Pb* + 21,0 | Pb(OHp + 2H' g B2 =1g Prooms — 1729
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_ . /j B
Pb> +3H,0 | PPOH): L gy g Bi =1g PO = g 00
2 303RT ]
— = 0,0592 V)
K, =-1gK,; pK, = -lgK; 6 25°C:  F

(voip

Huéng din giai
Céc qua trinh xay ra trong dung dich X:

S* + H,0 U HS + OH" Ky = 10" €))
HS + H,O D H,S + OH Ky, = 10-6’89 (2)
CI‘O4 + HzO D HCI‘O4 + OH_ Kb — 10-7,50 (3)
Chu y: K, cua (3) tinh dugc tir pK, cua HCrOs va K, (H>O).
H,O U OH + H” K,=10" 4

So sanh cac can bang (1), (2), (3) va (4) ta co:

C 2- C = CO‘Ol' A i
Koi. 57 >> Ky 5 >K,. * >> K, nén pHx duogc tinh theo (1):
S* + H,0 U HS + OH" Kpi = 107! @)
[ 1 0,02—x X X
— [OH]=x=0,0166 (M) > pH = 12,22.

Pb* + S PbS‘L
0,05 0,02

003 -

ppr+ 1O — PbCrOfL
0,03 0,03

Trong hdn hop Y, phan két tiia gdm PbS va PbCrOs; phin dung dich gdm Na* va N . Tir cén bang, ta co:

000 o0 €07 | gy Ki=3,13.10"
MO U 2H + 200 (Kw)* =10
_)2C1‘O4 +HO 0 CrO;] + 20H K,=3,13.10"

K’ K ) * * *
Vi S(PRCrO4) 5 TES(PES) 5 v ﬂl >> ﬁz >> ﬁ3 nén trong hon hop Y chu yéu xdy ra cac can bang:

PbCrO, D Pb2 + CrO;_ Ks= AS[]'bL'L’E'M [ 101370 (5)
S S (v6i S 1a d6 tan cia PbCrO, trong Y)
Pb* + H,O U PbOH" + H° ﬂ I=107% 6)
Cr04 +H,0 D HC]'O_| + OH K, = 10750 (73.)
R RS S RER TS (7b)
] . + — 10014
HO OH + H K.=10 ®)

Vi K, =3,13.10"*nho, nén chip nhén bo qua qué trinh (7b).
So sanh céc can bang (6), (7a) va (8) ta thay:

ﬂ] . SO — ﬂ] \Y} Ks — 10-14,65 ~ K, SO =K, V Ks — 10-14,35 zKW: 10-14

(v6i So 1a d6 tan ciia PbCrO, trong nudc khong ké cac qua trinh (6), (7a) va (7b)), do d6, c¢6 thé coi kha nang cho, nhan proton
clia cac cdu tir trong hdn hop Y gan nhu twong duong nhau, vi vy pHy ~7,0.

Chu y:
Viéc kiém tra cho thiy & pH = 7,0:
[Pb(OH), .1 'p, 1077 ]I[Ph[tZ}II}__] B. 107 ]
Ph™ ] M7 1w" 7 opv] 7] 10
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Pb(OH), .,

nghia 1a vigc tinh toan bd qua su tao phirc Pb(OH)q) va ahop ly.

Phan V: BAI TAP TRAC NGHIEM

Cau 1. C6 5 mau sau: dung dich KOH, dung dich HCI, dung dich H,SO, , dung dich Na,SO, va dung dich
NaNO; duoc ki hiéu béng cac chir cai: A, B, C, D va E (khong theo trinh tu trén). Két qua cua nhiing thi
nghiém nhan biét vé nhitng mau nay duoc ghi trong bang sau:

MAu Thudc thir
Quy tim Dung dich BaCl,

A bo Két tia tring

B Xanh Khong két tia

C Tim Khong két tua

D bo Khong két tia

E Tim Két tia trang

Céc chét tan trong cdc mau A, B, C, D, E lan luot 1a

A. H,SO4, KOH, NaNOs, HCI, Na,SO.. B. HCI1, KOH, NaNOs, H,SO4, Na,SO..
C. H,SO,, NaNO;, KOH, HCl, Na,SO.. D. H,SO4, KOH, HCI, NaNO3, Na,SO,.

Hwéng din gidi
A Vira 1am quy tim héa do, vira tao két tua tring véi BaCl, => A 1a H,SO,
D lam quy tim héa do , khong tac dung BaCl, => D 1a HCI
E khong lam d6i mau quy tim, tao két tia trang véi BaCl, => E 1a Na,SO,
B lam quy tim hoa xanh => B la KOH
Ciu 2. Cho cac phat biéu sau:
(a) Khi phan ¢mg thuan nghich dat trang thai cAn bang héa hoc thi phan tng ding lai.
(b) Can bang hoa hoc 1a can bang dong.
(¢) Cac yéu tb ludn 1am chuyén dich can bang hoa hoc 1a: nhiét do, ndng do va chit xuc tac.
(d) Phan tmg thuan nghich 13 phan g xdy ra theo hai chiéu nguoc nhau trong cting diéu kién.
(e) Su dién li 13 qua trinh phan li cac chit trong nude tao thanh cac ion.
(g) Moi truong acid 1a méi trudng trong do [H]<107
(h) Dung dich NaOH 0,01M c¢6 gia tri pH=2.
S6 phat biéu sai 1a
A. 4. B. 2. C.5. D. 3.
Hwéng din gidi
(a) sai vi cAn bang hoa hoc 14 can bang dong
(c) sai vi chat xuc tac khong anh hudng dén can bang hoa hoc
(g) sai vi moi truong acid c6 [H]>107
(h) sai pH=12
Cau 3. C6 5 dung dich dung trong 5 lo riéng biét, mdi dung dich chi chtra 1 chét tan ¢ néng do 0,1M, gém:
(NH.,),SO., K,SO., Ba(OH),, Na,COs, HCI. Tién hanh thi nghiém véi cac dung dich trén cho két qua nhur
sau:
- Dung dich ¢ lo (2) tac dung véi dung dich & 1o (3) c6 két tiia va khi thoat ra.
- Dung dich 6 lo (2) tac dung véi dung dich & lo (1) hodc dung dich & lo (4) déu co két tia.
- Dung dich ¢ lo (4) tac dung véi dung dich 6 1o (5) c6 khi thoat ra.
Cho cac phat biéu sau:
(a) Bo pH cua dung dich ¢ 19 (4) 16n hon d6 pH cua dung dich ¢ 1o (1).
(b) Nho vai giot phenolphtalein vao dung dich & lo (2), phenolphtalein chuyén sang mau hong.
(c) Chét tan trong 1o (5) c6 trong dich vi cia da day cta con nguoi.
(d) Cho dung dich BaCl, vao dung dich & lo (3), thiy xut hién két tia mau vang.
S6 phat biéu dung 1a
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A. 4. B. 2. C.1.
Hwéng din gidi

=
(98]

Theo két qua thi nghiém trén:
Lo 1: K»,SO4 (pH=7)
Lo 2: Ba(OH), (pH>7)
Lo 3: (NH4),SO4 (pH<7)
Lo 4: Na,COs (pH>7)
Lo 5: HCI (pH<7)
=>a,b,c ding
d sai vi tao két tia mau tring
Ciu 4. Mot hoc sinh 1am thi nghiém xac dinh d6 pH ctia dat nhu sau: Ly mot lugng dat cho vao nude roi
loc léy phén dung dich. Dung may do duoc gia tri pH 1a 4,52. Loai dét trén duge goi la dét chua.
Cho cac phat biéu sau:
(a) Loai dat trén c6 méi trudng acid.
(b) Ta c6 thé bon voi (CaO) dé 1am giam d6 chua cua dat.
(c) Nong do H' trong dung dich trén 1a 10 M.
(d) Cho dung dich phenolphthalein vao phan dung dich trén, thdy chuyén sang mau hong.
S6 phat biéu ding 1a
A. 4. B.2. C.1. D. 3.
Hudéng dan giai
pH=4,52 => [H']=10** M
=> phat biéu dung 1a @), (b).
Cau 5. Cho céac can bang hod hoc sau:

a) INO{g i+ 00 g) INO, () AH,, =-115k]
@) 250, (g)+ 0,0 g) 2850, (@) A HL, =-198k]
3) N;(gJHII:(g) 2NH.(g) A H.,, =-92k
(4)L|.~aj|-][_.[]|gj| COigi+H, (g AHL =130k
) CaCO,is) CaDs)+C0O . jg) A HL, = 1TRE]

Cho cac phat biéu sau:

(a) Khi ting nhiét d6 cia hé phan tng, cac can bang (4) va (5) chuyén dich theo chiéu thuan.

(b) Khi thay dbi ap suat chung ctia hé phan mg, can bang (4) khong bi chuyén dich.

(c) Khi thém chét xuc tac Fe vao cin bang (3), can bang (3) chuyén dich theo chiéu thuan .

(d) Khi thém O, vao can bang (1); (2), can bang (1) chuyén dich theo chiéu nghich, can bang (2) chuyén
dich theo chiéu thun.
S6 phat biéu dung 1a

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

Hwéng din giai

Phét biéu dung 14 (a)
(b) sai vi can bang (4) s6 mol khi hai vé khong bang nhau => bj chuyén dich.
(c) sai vi chat xuc tac khong anh hudng dén can bang.
(d) sai ( ca can bang (1) va (2) déu chuyén dich theo chiéu thuan.
Cau 6. Xét can bang trong binh kin co dung tich khong ddi: X U 2Y . Ban dau cho 1 mol khi X vao
binh, khi dat dén trang thai cAn bang thi thay:
- 0 40°C trong binh ¢6 0,75 mol X
- 0 50°C trong binh ¢6 0,6 mol X
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C6 céc phat biéu sau vé can bang trén:
(1) Phan rng nghich la phan tng toa nhiét.
(2) Khi giam &p suét ciia hé phan tmg, can bang chuyén dich theo chiéu nghich.
(3) Thém tiép X vao hdn hop cén bang thi 1am cho can bang chuyén dich theo chiéu nghich.
(4) Thém xic tac thich hgp vao hdn hop can bang thi can bang van khong chuyén dich.
Trong cac phat biéu trén, s6 phat biéu dung 1a

A. 4. B.2. C. 1. D. 3.
Huwéng din giai

Khi tang nhiét do, sd mol cta X giam di — can béng chuyén dich theo chiéu thuan — phan Umg thuan thu nhiét
— phan tng nghich Ia phan Gng téa nhiét
Phan tmg thuén 1am ting s6 phan ttr khi
(1) Dﬁng 4 N 9 1 7 1
(2) Sai vi giam 4p suat can bang chuyén dich theo chi€u tang so phan ttr khi => chiéu thuan.
(3) Sai vi khi cho X vao hé thi néng d6 ctia X ting 1én 1am cho can bang chuyén dich theo chiéu thuan.
(4) Pling vi chét xtc tic khong 1am can bang chuyén dich.
Cau 7. Binh kin X c6 dung tich 1a 5 1it. Cho vao binh X: 0,1 mol CO va 0,1 mol H,O, sau d6 thuc hién phan

ung & 500°C theo phuong trinh hod hoc sau: CO(g) + H.O(g) i CO4(g) + Ha(g), & trang thai can bang
¢0 su tao thanh 0,02 mol CO,. Mat khac, néu cho vao binh X: 0,5 mol CO va 0,2 mol H,O roi dun dén
500°C, dén khi phan mg dat trang thai can bang thu dugc y mol CO,. Gid tri ctia y 1a

A. 0,0918. B. 0,0854. C. 0,0742. D. 0,0616.

Hudéng dan giai

01 . (.1 .
[CO] = 0.02M  [H.0O] = 0.02M

Nong d6 mol ban dau:

COy + HOg H & COyy + Hay

Ban dau 0,1 0,02 (M)
Phanung a a a a M)
Can bang 0,02-a 0,02-a a a (M)
. [LLL] ”{C 00048
Tai can bang: 2 =>a=0,004M => [H,]=0,004M ;
[CO]=0,02-0,004=0,016M [H,O0]=0,016M
0,00 0 00 i
0.0025

S A A S 131 (N
Hang so6 can bang: .016.0.016

col-22-0,1m H,0] =22 ~0,04M
== [H.0]

*Nong do mol ban dau: 3 5

COp + HiO H i COyy + Hyy

Banddu 0,1 0,04 (M)
Phantng b b b b M)
Canbang 0,1-b 0,04-b b b (M)
i _
= {10625
(0 =00, 04—
=>
=>b=0,01232

y =0,01232.5=0,0616
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Cau 8. Dung dich Y chura céac ion Mg* , NHZ, SO; , NO; . Ldy 100 mL dung dich Y tac dung v6i dung
dich Ba(OH), du, duoc 5,24 gam két tiia, dong thoi giai phong 991,6 mL (& dke) khi ¢6 mui khai. Néu cho
du H,S0, lodng vao 100 mL dung dich Y rdi thém tiép luong du bot Cu, khudy déu cho cac phan tng xay ra
hoan toan thi thoat ra 495,8 mL (¢ dkc) khi NO (14 san pham khtr duy nhat). Cho céac phat biéu sau
(a) Toéng khdi luong cac ion trong dung dich Y 13 4,12.
(b) Trong dung dich Y, Mg** ¢6 nong 6 mol/L 1a 0,2M.
(c) Cho dung dich BaCl, du vao 50 mL dung dich Y ¢ trén, thu dugc 4,64 gam két taa.
(d) Pé tao ra dung dich Y & trén, ngudi ta hoa tan hai mudi vao nude. Hai mudi d6 1a Mg(NO3), va
(NH4)2S0s.
S6 phat biéu ding 1a
A. 1. B.2. C. 4. D. 3.
Huéng dan giai
NHz, OH™ — NH, + H,0

P
Ba2+ + SO4 - BaSO4
2+ _
Mg™ 4 2OH - Mg(OH),
3cu+8H +2NOs —» 3¢ 1 oNO + 41,0

Theo d& bai => mol NMa 13 0,04, s6 mol NO5 13 0,02

2+ , 2-
Goi x mol Mg , ¥ 1a s6 mol mol S0;

| 58x + 233y = 5,24

[26-2y=-002 st dge x-0,01 va y=0,02

vay: [ NHaj=0.4M: [NO5 10 2m: (MY 1=0,1m: [SO% 1=0.2m
Phat biéu diing 1a: (a) , (d)
Céu 9. Cho 1 mol CH;COOH va 1,6 mol C,HsOH vao binh phan ting c6 thé tich khong dbi chira H,SO, dic.
Pun néng binh dé thyc hién phan (mg ester hoa, dén khi dat t6i trang thai can bang thi hiéu suat phan tng
cia CH;COOH dat 80%. Hang s6 can bang cta phan tng la
A. 2. B. 4. C.6. D. 8.
Hudéng dan giai

Do hiéu suét phan g dat 80% =>mol CH;COOH phan tmg: " 1 ~ RIS L
o HoSOg
CH;COOH + C,H,OH | "< CH;COOC,H; + H,0
Ban dau 1 mol 1,6 mol - -
Phan tng 0,8 mol 0,8 mol 0,8mol 0,8 mol
Can bang 0,2 mol 0,8 mol 0,8 mol 0,8 mol
08 08
VvV Vo
K-=———
- 0208
VOV 4
Cau 10. Cho phan tmg: Hyg + COxg || 11 H,0, + COy Ke=1,0.

Trong mot binh kin co thé tich 2 lit, ngudi ta cho vao d6 17,6 gam khi CO, va 3.2 gam khi H, ¢ 850°C.
Néng do H, va CO, tai vi tri can bfmg lan luot 1a
A. 0,64 M va 0,04 M. B. 0,16 M va 0,04 M. C.0,64 Mva 0,16 M. D. 0,16 M va 0,64 M.

Huéng din giai
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[CO2]:(17’6/44):O,2M [Hz]:(3’2/2)20,8M
Hag + COs Higd HxOp) + CO
[Jban ddu: 0,8 0,2 (M)
[] phan img: x X X X M)
[] cAn bang: (0,8-x) (0,2-x) X X (M)

[H,0][CO]
Kc = [, ][Co.] _ (0,8—X)(02 X)
= x=0,16

= Khi can bang: [H,0]=[CO]= 0,16M
[H,]=0,64M; [CO,]=0,04M

Cau 11. Cho phan tng: Ha) + Ly H e 2HI
Cho 0,02 mol H, va 0,03 mol I, vao binh kin v6i dung tich 2 lit réi dun néng toi 200°C dén khi phan tmg dat
trang théi can bé'mg thu duoc x mol HI. Biét K¢ & 200°C 14 10, giatricuax la

A. 0,029. B. 0,015. C. 0,007. D. 0,010.

Huéng din giai
002 003
. i []]_.] —=001M [l] ——=0.015M

Nong do mol ban dau: 2 2

Hyy + Ly Sp 2Hl
Bandiu 0,01 0,015 (M)
Phanung a a 2 (M)
Canbiang 0,0l-a 0,015-a 2a (M)

(2a)’

% a=17,27.10° =>[HI]=2a=0,01454
% x = 0,01454.2=0,029

Caiu 12. Thyc hién phan tng ester hoa giita 3 mol CH;COOH va 3 mol C,HsOH trong binh kin dén khi phan
tmg dat trang thai cin bang thi s6 mol ester thu dugc 13 2 mol. Néu tién hanh phan tng giira 3 mol
CH;COOH va 5 mol C,HsOH trong binh kin nhu trén thi hiéu suét ester hoa 1a
A. 55,71%. B. 64,23%. C. 70,25%. D. 80,91%.

Huéng din giai

CH,COOH + G,H.0H - "I CH:COOC,H; + H,0

Ban dau 3 3 mol
Phan tmg x X X X mol
Can bang 3-x 3-x X X mol
Tai cAn bang: Neger = 2 Mol => x=2 => ncmzcoon=3-2=1 mol  neznson = 1 Mol nppo= 2

¥ 7

_V vV _
K, = ﬁ——l
V'V

Hang so can bang

CH,COOH + G,H,0H - " CH.COOC,H; + H,0

Ban dau 3 5
Phan tng X X X X
Can béng 3-x 5-x X
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Ta co:

X 2
(3—x)5—x) -4
Gial duoc x=2,4274

24274

Hiéu suét phan tng este hoa=
Cau 13. O t°c thyc hién phéan (g ester héa mot hdn hop ban dau gom 55,2 gam ethanol (C,HsOH) va 108
gam acetic acid (CH;COOH). Khi phan tng dat trang thai can bang thi phan Gng dat hiéu suit 1a 78,475%
Néu ciing ¢ diéu kién trén, thyc hién phan ing v6i hdn hop gém 0,2 mol C,HsOH ; 0,4 mol CH;COOH;
0,6mol H,0 va 0,8 mol CH;COOC:Hs. S6 mol ctia CH;COOC,H;s va CH;COOH tai thoi diém can bang méi
lan luot 12

000 = 50,91 %

A. 0,7592 mol va 0,4408 mol. B. 0,7592 mol va 0,3592 mol.
C. 0,5592 mol va 0,2408 mol. D. 0,5592 mol va 0,1592 mol.
Hwéng din giai
55,2 [0
e = |, Xmaol Wi oy = —— = |8 d
Mol ban dau: 40 o)

H tinh (C,HsOH) — s6 mol C,HsOH phan tng =1,2.78,475%=0,9417 mol
CH,COOH + CHOH %9 CH,.cooCH; + H,0 Kec

Ban dau 1,8 1,2 (mol)
Phan tmg 0,9417 0,9417 0,9417 0,9417 (mol)
Canbing  0,8583 0,2583 0,9417 0,9417 (mol)

- 0,941 ]7.0.94]7 .

N B A LS L DH583.0,2583 -
Hing so can bang: 29483452303

0.8.0.6

=
*Ban dau 204 > Kc — can bang chuyén dich theo chiéu nghich:

CHLCOOC.H; + mo U cmcooHn + GHOH K

Ban dau 0,8 0,6 0,4 0,2 mol
Phan Ung X X X X mol
Cb: (0,8-x) (0,6-x) (0,4+x) (0,2+x) mol
g =04+0.00.2+x) l,:.:- v=0,0408
(0. 8—x)(0.0-x) 4
Mo = 0LB—0, 0408 = 0,759 2mo! ., =0.6—0,0408=0,3392mol

s Wi ey = 0,34 +0, 0408 = 0, 4408m0! M- o = 0,24 0,0408 = 0, 24080104
Tai can bang:

Ciu 14. Nén hon hop gom 4 mol nitrogen va 16 mol hydorgen vao mét binh kin c6 thé tich 1a 4 lit (chi chira
xuc tac voi thé tich khong dang ké) da duogc gitt ¢ nhiét do khong ddi. Khi phan tmg trong binh dat can
bang, ap suat trong binh bang 0,8 1an ap suat lac dau (lic méi cho cac khi vao chua xay ra phan tng). Hang
s6 can bang cua phan tng la

A. 0,800. B. 0,128. C. 0,160. D. 0,256.

Hudéng dan giai

Nog + 3Hyg H & 2NHj)

Ban dau: 4 16 (mol)
Phan ung:  x 3x 2x (mol)
Can bang:  (4-x) (16-3x)  2x (mol)

Vi phan Uing xay ra ¢ nhiét d6 khong doi va trong binh kin nén giira ap suat va so mol ta coé ti 1¢:
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P,_ n
P, n,

v6i Py, P, 1an luot 13 4p sudt trude, sau phan tng
n;, n, lan luot 13 s6 mol trudc, sau phan tng

P 20

L= =" —=n,= l6(mol)

0.5P  n, i
Tong sd mol cac chat sau phan tng 1a:
(4-x) + (16-3x) + 2x =16
—x=2

S6 mol va ndng d6 mol/l cac chat sau phan tng 1a:

n, =42=2(mol)=[N,F = =0.5M
—

A4

L
n, =16-32=10(mol)=[H.] lT 25M

Ny, =2.2=4mol) =[NH,] ;—i [

_ [NH.]" _ I°
[N.][H.] (0.,5).(2,5)
Cau 15. Mot binh kin chira déng thoi hai khi N, va H, voi n6ng do tuong ung la 0,375M va 0,875M. Thuc
hién phan tng véi xuc tac thich hop dén khi phan Gmg dat dén trang thai cin bang & t°C thi thé tich khi H,
chiém 50% thé tich hdn hop khi thu duoc. Hang s6 can bang K¢ ¢ t°C cua phan tng 1a
A. 8. B. 4. C.2. D. 6.
Hudéng dan giai

_=(), 128

N, + 3H, 880 oNm,

Bandau 0,375 0,875 (M)
Phan img x 3x 2x M)
Can bang 0,375-x 0,875-3x  2x (M)

Tai can béng, thé tich H, chiém 50% thé tich khi thu dugc
= 0,875 -3x=(0,375—x+ 0,875 — 3x + 2x).50% = x = 0,125

(2x)’
— Ke= (0,375- x).(0,875-3x)* _ )
Cau 16. Cho phan ung thuan nghich sau: H,(g)+1,(g) 2Hl(g)
0 430°C, néng dd céac chit ¢ trang thai can béng la: [I 1, ] - [[-‘- ] =0,107mol /L s [HI] ~ 0,786 mol L,

Néu cho 2 mol H, va 2 mol I, vao binh kin dung tich 10 lit, giit binh & 430°C thi ndng d6 mol/L ciia I, bang
bao nhiéu?

A. 0,022M. B. 0,157 M. C. 0,314 M. D. 0,043 M.

Huéng dan gidi
au [l)_,-'h‘ﬁ_} _53.96
o oFo T
|

. o [H]F[L]JE==02M

Nong d6 mol ban dau: 10
Hoigi=1.ig) 2HILig) Ke =53.96

Ban diu 0,2 0,2 (M)
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Phan Ung X X 2x M)
Cén bang 02-x 0,2-x 2x M)
Tt
K 12 =53.96 = x=0,157

02— x)0(0.2—x)

Hang s6 can bang:

Vay tai can bé'mg:

[H2]=0,2-0,157=0,043M  [12]=0,2-0,157=0,043M [HI]=2.0,157=0,314M

Cau 17. Ethanol va propanoic acid phan tng v6i nhau tao thanh ethyl propanoate theo phan ing hoé hoc
sau:

C. H.OH( - C. H, COOHI) C.H.COOC H i/ = H.O(f)
O 50°C, gié tri K¢ cua phan tng trén 13 7,5 . Néu cho 23,0g ethanol phan tng v&i 37,0g propanoic acid &
50°C thi khéi lwong ctia ethyl propanoate thu duoc trong hdn hop ¢ trang thai can bang 1a bao nhiéu? (Coi
tong thé tich cuia hé phan tng khong doi.)

A. 35,612 gam. B. 28,560 gam. C. 37,332 gam. D. 36,720 gam.
Hudéng dan giai
M 5 o =E=|:'.f:'-'.'.‘r-'." T e = j——- 0, Smead
Mol ban dau: 40 4
GHCOOH + CHOH 90 CHCO0GH; + HO Ke=7,5
Ban dau 0,5 0,5 (mol)
Phan Ung X X X x  (mol)
Cén bang 0,5-x 0,5-x X x  (mol)
XX
K=Y Y —75—x=0.360
0o-x 03-x
VoV

Hang sb can bang:
M e e = 0300, 102 =37 332aam

Cau 18. Cho can bing hoé hoc sau; 2(&)+3H, (g1 INH, (g) A Hy, =92k

Cho 3,0 mol khi hydrogen va 1,0 mol khi nitrogen vao mot binh kin dung tich 10 lit, c6 bt iron xuc tac, gilr
binh & 450°C. O trang thai can bang c6 20% chét dau chuyén hoa thanh san pham.
Cho cac phat biéu sau:
(a) S6 mol NH; ¢ trang thai c4n bang 1a 0,2 mol.
(b) Hing s can bang cua phan tmg & nhiét do trén 1a 2,89.
(c) Khi tdng nhiét d9, can béng trén chuyén dich theo chiéu thuén.
(d) Khi ting 4p sut, cAn bang trén chuyén dich theo chiéu thuan.
S6 phat biéu dung 1a
A. 3. B. 4. C.2.

=

Hwéng din gidi

e oo =1.20% =0, 2mol

Mol N, phan tng:
I faia T AW] (et
N.{g)+3H,(g) 2NH, (g) Kc =53,96
Ban dau 1 3 (mol)
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Phan Ung 0,2 0,6 0,4 (mol)
Can bang 08 24 0,4 (mol)
a. S6 mol tai can bang: Ry =0.8mol  ng =2, 4mol My =0 4mol
B.Nong d6 mol tai cin bang:
(= 2.4 4
N, [=—=0080 | H,|=—=0.24Af NH, | =—=0.040f
[ : ] [0 [ : ] [0 [ ] |00
__(oody
08029

Hiang s can bang:
c. Khi ting nhiét d6 ctia phan Gmg, can bang chuyén dich theo chidu phan tmg thu nhiét => cin bang

chuyén dich theo chiéu nghich. ( sai)

D. Khi ting 4p suat cn bang chuyén dich theo chiéu giam mol khi => chiéu thuan ( ding)
Cau 19. Cho 100 mL dung dich NH; 0,1M vao 100 mL dung dich HCI1 0,08M thu dung dich X. Biét K, =
1,8.107°, gia tri pH cua dung dich X 1a

A. 8,65. B. 5,35. C. 1,10. D. 12,9.
Hudéng dan giai

NH3 + HCl — NH4C1

8.10° 8.10° 8.10°

=> mol NH3; du = 0,002mol => [NH;] =0,002/0,2 = 0,01 M
[NH,] = 0,008/0,2= 0,04M

NH;, + o8 Nus + om

0,01 0,04

X X X

0,01-x 0,04+x X
0,04+ x)

1,8.10-5 = 0.01-x

x =4,5.10°

pH = 8,65

Cau 20. Dung dich A 1a dung dich CH;COOH 0,1 M. Cho 100,0 mL dung dich A vao 80,0 mL dung dich
NaOH 0,1 M. Biét K, =1,8.10" , gia tri pH ctia dung dich A 1a
A. 8,65. B. 5,35. C. 1,10. D. 12,9.
Hudéng dan giii

—

CH;COOH + NaOH CH;COONa + H,0
ban déu : 0,01 0,008 (mol)
sau phan tng : 0,002 0 0,008 (mol)
cH,cooH HP9 cH,coor + WY
2.10° 8.107°
[ban ddu: ~ O-1¥ 0,18 M)
[1 phén li: y y y M)
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[] cAn bang: 0,18 -y BIE y y M)
y (8'10_3+y)
" 0,18
2.10°°
K, = 0,18 = 1,8.10° = y = 4,510°(M) =[H]
— pH=15,35
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	Hướng dẫn giải
	a)
	CH3COOH  CH3COO- + H+
	Ban đầu:        0,1 0 0
	Phân ly:  x                        x           x
	Cân bằng:    0,1 – x                   x           x
	CH3COOH  CH3COO- + H+
	Ban đầu:        0,02 0,04 0
	Phân ly:  y                          y           y
	Cân bằng:    0,02 – y            0,04 + y       y

