I OLYMPIC HOA HOC VIET NAM
OLYMPIC HOA HQC SINH VIEN VIET NAM 2005 (Bing A):
Ton Fe(SCN)*" ¢6 mau d6 & ndng do bang hodc 16n hon 10°M. Hing sb dién li cua né 1a 1072

1. Mot dung dich chira vét Fe*". Thém vao dung dich nay mét dung dich KSCN 10”M (coi thé tich
khong do6i). Xac dinh ndng do tdi thiéu cua Fe'™ dé dung dich xuat hién mau do.

2. Mot dung dich chira Ag™ 10°M va Fe’™ 10*M. Thém dung dich SCN™ vao tao két tia AgCN (coi
thé tich khong d6i). Xac dinh nong dd Ag” con lai trong dung dich khi xuat hién mau do. Biét
Tagsen = 10"

3. Thém 20cm’ dung dich AgNO; 5.10”M vao 10cm’ dung dich NaCl khong biét ndng d6. Lugng
du Ag” dugc chuin do bang dung dich KSCN véi su c6 mit cua Fe®. Piém twong duong (khi
bat dau xuat hién mau do) duoc quan sat thiy khi thém 6cm’ dung dich KSCN 10"'M. Tinh nong

do cua dung dich NaCl.
BAI GIAI:
L ‘ Fe* + SCN™ = Fe(SCN)*'
Nong dd can bang: Co—x 107 —x x=10"
-5
Ta co: 10 =

=10
|Fe* 1072 -107)
= [Fe’1=10"M = C,=2.10°M ‘
2. Khi xuit hién mau do thi: [Fe(SCN)*'] = 10°M. Vay ndng do Fe’ con lai 1a: 9.10°M
Ta co:
=5
10 102

[sen-.10~

= [senv-]=11.107 M = [4gt]=91.10" M
3 n(Ag") = n(AgCl) + n(AgSCN)
20.10°.5.102=10.10°C + 6.10°.10" = C =4.10"M
KY THI CHON HQOC SINH GIOI QUOC GIA NAM 2002 (BANG A)
Dung dich X gom NasS 0,010M, KI 0,060M, Na>SO, 0,050M.
(a) Tinh pH cua dung dich X.
(b) Thém dan Pb(NO;3); vdao dung dich X cho dén nong dé 0,090M thi thu dwoc két tiia A va dung

dich B.
i Cho biét thanh phan hod hoc ciia két tia A va dung dich B. 9
ii Tinh nong do cac ion trong dung dich B (khong ké sw thuy phdn cua cac ion, coi thé tich

dung dich khong thay doi khi thém Pb(NO3);). )
iii Nhdn biét cac chat c6 trong két tua A bang phwong phdp hod hoc, viét cac phwong trinh
phan wng (néu co).

BAI GIAL:
a) Tinh pH ciia dung dich  Na>S — 2 Na* + 8

0,01 0,01

KI - K + T

0,06 0,06

Na;SO, — 2Na* + SO/
0,05 0,05
§*  +H,0 = HS +OH Kyy=10"" (1)

SO/ +H,0 = HSO; + OH Kyy=10" 2)



Ky1) >> Kp2) nén can bang (1) quyét dinh pH ciia dung dich:

S+ H0 = HS + OH K= 10"
[] (0,01 -x) X X
2
X _10™ 5 x%+0,0794x — 107 =0
0,01-x
—>x =894.10° — [OH]=894.10" — pH=1195
b) Py o+ 5 —  PbSV (Ks') = 10%.
0,09 0,01
0,08
PV¥" + SO/F —>  PbSO, ¥ (Ks™') =10"°.
0,08 0,05
0,03
PyY¥  + 2I  —  Pbl (Ks')=10"".
0,03 0,06
Thanh phan hon hop: YA :  PbS, PbSO,, Pbl,
Dung dich B : K 006M  Na' 0,12M
Ngoai ra con co cdc ion Pb** s SO42' ; S% do kOt tia tan ra.
Do tan cua
Pbl, :3/107°/4 =107 PbSO, :S=v10 " =107° PbS:S=+102 =107"
BG6i vi dé tan ciia PbI, la I6n nhdt nén cdn bang chii yéu trong dung dich la cdn bang tan ciia Pbl.
PbL,Yy = Pb" + 2I Ks
Do a6 [Pb*] =1 %’_77? 2x 10°M va [T] =4.10°M.
[SO/] = = 5.107% = 79.10°M << [Pb’]
2x10
s* 10~ 5107 << [P
(5 2x107 ' Py

Cac néng do 5042', S% déu rat bé so véi néng do Pb2+, nhuw vay néng do Pb>" do PbS va PbSOy, tan ra la
khéng ding ké nén cdach gidi gan ding trén la hoan toan chinh xdc.
— Nhan biét cdc chat cé trong két tiia A: PbS; PbSO,; Pbl>.
Cho két tiia hoa tan trong NaOH duw : \ PbS khéng tan, c¢6 mdu den.
Dung dich c6 PbO5™, SO, I, OH
PbSO, + 40H  — PbOy” + SO + 2H0
Pbl, + 40OH — PbO; + 2I + 2H,0
Nhan ra ion SO42’: cho BaCl; du: ¢é két tia trdng BaSO,, trong dung dich co Pbng‘, OH, Ba*",
I.
Nhén ra I, Pb’": axit hod dung dich bang HNOs du sé ¢ két tua vang Pbl, xudt hién:
OH + H — H,0
PbO,” +4H — Pb" +2H,0
PV + 2I — PbLY



KY THI CHON HOC SINH GIOI QUOC GIA NAM 2003 (BANG A)
1. Trong phong thi nghiém co cdc dung dich bi mat nhan: AICI;, NaCl, KOH, Mg(NOs),, Pb(NO3),,
Zn(NO3)5, AgNO;. Diing thém mét thudc thir, hdy nhdn biét méi dung dich. Viét cic phwong trinh phan
ing (néu co).
2. Dung dich bio hoa H,S c¢6 nong d@é 0,100 M. Hang sé axit ciia H>S: K; = 1,0 x 107 va
K>=13x10".
a) Tinh nong do ion sunfua trong dung dich H>S 0,100 M khi diéu chinh pH = 2,0.
b) Mot dung dich A chira cdc cation Mn®™, Co”", va Ag" véi nong dé ban dau ciia méi ion
déu bang 0,010 M. Hoa tan HS vao A dén bdo hoa va diéu chinh pH = 2,0 thi ion ndo tao
két tiia.
Cho: Tams = 2,5x 107" ; Teos=4,0x 107" ; TAg,S = 6,3 x 10™"°
BAI GIAL:
1. C6 thé diing thém phenolphtalein nhén biét cic dung dich AICl;, NaCl, KOH, Mg(NO3);, Pb(NO3),,
Zn(N03)2, AgNO3.
* Lan lwot nhd vai giot phenolphtalein vao trong dung dich.
- Nhan ra dung dich KOH do xudt hién mau do tia.
* Lan luot cho dung dich KOH vao moi dung dich con lai:
- Dung dich AgNOj3 c6 két tiia mau ndu
Ag" + OH — AgOH V¥ ; (hodc 2Ag" + 20H — Ag,0 + H,0)
- Dung dich Mg(NO3); cé két tiia tring, keo
Mg™* + 20H — Mg(OH), ¥
- Cde dung dich AICl;, Pb(NO3)5, Zn(NO3); déu cé chung hién twong tao ra két tia trang,
tan trong dung dich KOH (du).
APT + 30H — Al(OH); ¥ ; AI(OH); ¥ + OH — AlO; + 2H,0
Pb’" + 20H — Pb(OH), ¥ ; Pb(OH),¥ + OH — PbO; + 2H,0
Zn’" + 20H — Zn(OH); ¥ ; Zn(OH)>;¥ + OH — ZnOy + 2H,0
- Dung dich NaCl khong co hién tuong gi.
- Dung dung dich AgNO;3 nhdn ra dung dich AICI; do tao ra két tua trang
Ag" + Cl~ — AgCl ¥
- Diing dung dich NaCl nhén ra dung dich Pb(NO3), do tao ra két tia trang
Pb’* +2Cl™ — PbCl ¥
- con lai la dung dich Zn(NO3),.

2.
a) Tinh nong dg ion S trong dung dich H>S 0,100 M; pH = 2,0.
CH,S = [H:S] = 0,1 M H,S (k) = H>S (aq)
[H>S] = 107 HS(aq) = H +HS K, =10x10"
[H+] =107 HS = H +§ K,=13x10"
2
H || $
H>S (aq) = 2H +§~ K= w = K. K>
[H,S]
H,S !
[ST]=13x 10‘2"x[—2]2 ~ 1321072 17 > =13x10" (M)
L# ] (107)
b)

M ] (ST ] =107 x 1,3x 107 = 1,3x 10" < Tyus = 2,5x 107" khéng c6 két tia



[Co™ ] [S"]=10"x13x10"" =13x10" > Tces=4,0x10°"  tao két tia CoS
[Ag T[S ] = (10%)x 1,3x 1077 = 1,3x 10" > TAg:S = 6,3 x 10°°  tao két nia Ag,S
KY THI CHON HQC SINH GIOI QUOC GIA NAM 2004 (BANG B)

1. Dung dich A gém Ba(NO3); 0,060 M va AgNO; 0,012 M.
a) Thém tirng giot K>CrOy4 vao dung dich A cho dén duw. C6 hién twong gi xdy ra?
b) Thém 50,0 ml K>CrO4 0,270 M vao 100,0 ml dung dich A.

Tinh nong dé cdc ion trong hon hop thu duwoc.

2. Trinh bay so do nhan biét va phuwong trinh ion ciia cdc phan vmg dd xdy ra khi nhdn biét cac cation
trong dung dich X gom Ba’ i Fe’ i PK**, Cr, NOj3'.

Cho: BaCrO,; + H,O === Bd’" + HCrO; +OH : K=10"%
Ag,CrOy + H,O <— 2Ag+ + HCrO; + OH" : K = 1077

) pK, cua HCrO4 bc%ng 6,50.
BAI GIAI:

1.
a) Hién tuong: Co két tiia BaCrOy, va Ag,CrOy.
Xét thir i xudt hién cdc két tia:
., . C I<S(Ba1CrO4)
Dé bit diu c6 BaCrOs ¥ o = "= (1)

Ba2+

L c s By
Pé bat dau c¢6 Ag,CrO4 ¥ - cro?” CzAg+ (2)

Dé tinh tich soé tan Ky can té hop cdn bang :

BaCrO, = B + Cro/f Ky,
H.O == H' + OH" K,
Ccro/ + H' == HCrO; K,

BaCrO, ¥ + H,O === Ba*® + HCrO; +OH"
Cé K=K, . K, .K,!

KK, 107"7*.10%%
K. 10"

w

Suyra K, = =107

Ag:CrO, 4 == 24g" + Cro/ K>
H.O == H' + OH" K,
cro/  + H' == HCrO; K’
Ag,CrO, ¥ + H,O == 2A4g” + HCrO; + OH
Cé K=10""




1 0—19,50' 1 0—6,50

Koy=——7F—"= 107"
10
10—9,93 o
1) oo > 0050 = W06107M
-12
10 =6,94.10°M

1 ot~ 00127

CC

rof'(BaCro4) < Ccrof'(Agzcro ) nhung khong nhiéu, vi vay sé co hién twong ket tua vang cua BaCrQOy

xudt hién trude mot it, sau do dén két tiia vang ndu cia Ag:CrOy (@6 gach ) va BaCrOy vang ciing xudt

hién.
b) Sau khi thém K,CrOy:
- 0,270x50,00 — 0,090M | - 0,060x100,00 — 0,040M
Cro; 150,000 ' Ba’ 150,000
_ 0,0120x100,00 — 0,0080M
Ag’ 150,000
Cac phan ung:

Bt + CrOF —> BaCrO, v

0,046 0,090

- 0,050
24g7 + CrOof ——>  Ag,Cro, ¥
0,0080 0,050

- 0,046

Thanh phdn sau phdn img :
BaCrOy ¥ ; Ag:CrO4 ¥ ; CrO# (0,046 M ).

Ag,CrO ¥ == 24g* + Cro/ 1077
BaCrO,;¥ == Bd’* + Cro/ 10°%
Nong d¢ CrOs duw kha I6m, cé thé coi nong dp CrO4” do 2 két tiia tan ra la khéong ding ké.
Cro/  + H,0 == HCrO; +OH" Ky=10""
C 0046

[] (0.046-x) X x



XZ

0,046 —x

-12,0
[ag]= |22 — 466,10 M;
0,046

-9,93
[Ba>|= 100046 =2,55.10°M

b

=107* —>x = 3,8.10° << 0,046; |[CrO% |=0,046M

[Ba%] va [Ag+] deu << [Cr042' ], ching to né‘ng do CrO/ do 2 két tua tan ra la khong dang ké.
Vay trong dung dich co:

[Ba®] =2,55.10°M ;  [Ag'] =4.66.10°M
[CrO7] =0,046M ;  [OH]=3810°M ;  [H']=26310""M;
[K']=Cr=018M ; C., = 0,088M.
2,
Dung dich X (Ba*", Fe*, Pb**, Cr**, NO; ")
l + H,S04
BaSO, ' PbSO, Cr*, Fe?*
+NaOH +NaOH du + H,0,
BaSO, PbO;  Fe(OH); Cro;
Két tha tring SO, OH ™ Két tha d nau Dung dich mau vang
+ HNO;

v

PbSO, Két tua trang (hodc + H,S cho két tia PbS mau den)

Ba’" + HSO; —> BaSO, + H'

Pb*" + HSO; —> PbSO,} + H'

H +0OH —> H,0

PbSON + 4OH  —> PbOy" + SO + Hy0

PbOy™ + SO +4H —> PbSO + 2H,0

(PbO + 2H,S —> PbSY den + 2H,0)
Cr'" + 30H  —> Cr(OH);¥



Cr(OH);¥ + OH  —> CrO; + 2H,O
2CrO; + 3H,0,+20H —> 2CrO/ + 4H0
Fe" +20H  —> Fe(OH),¥

2 Fe(OH), + H,0, —> Fe(OH)s3Y

KY THI CHON HQOC SINH GIOI QUOC GIA NAM 2005 (BANG A)

Bang dung dich NH;, nguoi ta c6 thé lam két tia hoan toan ion A" trong dung dich nuwéc &
dang hydroxit, nhung chi lam két tiia dwoc mét phan ion Mg** trong dung dich nuoc ¢ dang hydroxit.

Hay lam séng 6 diéu néi trén bang cdc phép tinh cu thé.

Cho biét: Tich sé tan cia AI(OH);z la 5.107; tich sé tan cia Mg(OH); la 4.10™; hang s6 phdn
ly bazo cua NH; la 1,8.107.

BAI GIAL: ‘ ,
Tinh hang so can bang K cua phan wng két tua hidroxit:
3x | NH; + H0 — NH," + OH  ; Kyy,=18107
— 3+ ) _ -33
Al(OH); — APT + 30H ;K\ oy =510
3+ + KIEI 18
AP" + 3NH; + 3H,O_o. Al(OH); + 3NH, ;K= H3 =71710
KS;A](OH)3

Twong tw nhw vdy, doi véi phdn img:

2
Mg + 2NH; + 2H,O__  Mg(OH), + 2NH,” ;K= K

NH3 = §]
KsMg(OH),
Phan iing thudn nghich, Mg** khong ké'trtda hoan toan duwoi dang magie hidroxit nhw A
KY THI CHON HOC SINH GIOI QUOC GIA NAM 2005 (BANG B)

1. Tinh dg dién li cuia ion CO5”~ trong dung dich Na;COj3 c¢é pH =11,60 (dung dich A).
2. Thém 10,00 ml HCI 0,160 M vao 10,00 ml dung dich A. Tinh pH cua hon hop thu dwoc.
3. Co hién twong gi xay ra khi thém 1 ml dung dich bao hoa CaSO4vao 1 ml dung dich A.

l3+

—_——

Cho: CO, + H,0O =~ HCO; + H' ; K, =107
HCO;  ~— H' + coi ; K, =107
D tan ciia CO; trong nwée bang 3,0.107 M.
Tich s6 tan ciia CaSO, bcing 1 0_5’04; cua CaCO; bcing 107%%

BAI GIAI:
1. CO32_ + HQO = HCO3_ + OH— ; KbIZ ]0—14/]0—10,33
=107 (1)
HCO; + H,.O = (H,0.CO,) + OH ; Ky, =10"/10%7
‘ , =107 )
Ky >> Ky, can bang (1) la chu yeéu.
Coy~ + H,O =  HCO;s + OH ; 1039

C C



[] C-107* 1077 1077

10724
5010_); — 7107 C=10""+ (10*%10-3,67) =0,0781 M

_ 107%%% 10 _ <50
a = 107x10" = 5795
oy’ 0,0781
Cuar= 0162 = 0,08M ; Cyyco, = 90781 =0,03905 M
coys~ + 2H ___, CO, + H0
[] 003905 0,08

1,9. 107 0,03905
Cco, > L co,
co, + H,0 —H' + HCO;y ; 10°"  (doK,>>K.)
C 3.0 x107 1,9. 107
30 x107 —x 1,9. 107 + x x

x(1,9. 107°+x) +

e To =105 x=70510"° <<19 102 [H]=1910"
JU X —X

VaypH= —1g1,9. 107 = 2,72

3
Coo2 = 0078172 =0,03905 = 0,0391
CaSO4 : Ca2+ + S042* ; KSI :]075,()4
X X
x= (Ks)’ = 1077 —> Co" = (10772) = 1077
CO5#~ + H,0 == HCO; + OH ; 10>  (do Ky >>Ky2)
C 00391
[] 00391 —x X .
x? —>
———— =107 = x=2,.89.10"
0,0391—x

C  ,.= 00391 —2,89.10° =0,0362 M
CO;

c CColT = 00362 x107% =5,47.107 > 10°F
CO;, a

Két ludgn: ¢é két tiia CaCOj



II.  OLYMPIC HOA HOC QUOC TE:
OLYMPIC HOA HQC QUOC TE LAN THU 28:
Kali dicromat 1a mét trong nhiing tac nhan tao két tia duoc sir dung rong rai nhat. Nhiing can
bang sau duoc thiét 1ap trong dung dich nuée cua Cr(VI)

HCrO4 + H,0 = CrO4* + H;0". pK, = 6,50

2HCrO4 = Cr,07” + H,0 pK; =-1,36
1. Tich s6 ion cia nuéc Ky = 1,0.10™*
Tinh hang so can bang cua cac phan ing sau:

a) CrO4” +H,0 = HCrO4 + OH

b) Cr,0,* +20H = 2CrO,* + H,0
2. Tich sb tan cia BaCrO41a T = 1,2. 10"°. Ba,Cr,O; tan dén dang trong nudc. Can bﬁng cua phan Gng

(1b) s& doi chuyén theo chiéu nao khi thém céc tac nhan sau vao dung dich twong d6i dam dic ciia
kali dicromat?

a) KOH

b) HCI

¢) BaCl,

d) H,O (xét tit ca cic can bang trén).

3. Hang s6 phan ly ciia axit axetic 1a K, = 1,8.107. Hay tinh trj s6 pH cta cac dung dich sau:
a) K,CrO40,010M
b) KzCI‘zO7 0,0IOM
¢) K,Cr,070,010M + CH3;COOH 0,100M
4. Hay tinh ndng do tai can bang cua cac ion sau trong dung dich K,Cr,0; 0,010M + CH;COOH
0,100M.
a) CrO,”.
b) CI’2072-.
BAI GIAI:
1) a) Hang sb cin bang:
K = [HCrO4 J[OHJ/[CrO4] = [H'][OH J/([H'][CrO4*)/[HCrO4]) = KW/K; = 3,2.10°
b) Hang s6 can bang:
K = ([CrO4~][H'J/[HCrO4 )*/([HCrO4 1/[Cr,O-” /([H ][OH])* = 4,4.10".
2) a) phai
b) Trai
¢) BaCl, doi can bang qua phai do ion cromat lién két tao thanh hop chat kho tan:
Ba™" + CrO4* = BaCrO,|
d) H,O doi can bang qua phai do khi thém nudc vao dung dich dicromat din dén viéc lam lodng
dung dich va lam cho cén bang phan ly cta ion dicromat qua bén phai. Theo d& bai thi pH cua
dung dich phai bé hon 7. Véi sy pha lodng nay thi pH ctia dung dich s& ting 1én nén can bang
phai chuyén dich vé bén phai.
3)a) CrOs” + H,O = HCrO4 + OH' K =3,16.10".
Cer = [CrO47] + [HCrO4] + 2[Cr,0+%] = [CrO4*]
[HCrO4 ]~ [OH]
Nhu vay [OH]*/Ce; =K = [OH] = 1,78.10°M nén [H'] = 5,65.107"°.
Vay pH=9,25
b)  Cr,0* +H,0 =2HCrO, K =1/K, =4,37.10"



HCrO4 = H' + CrO,~ K=K;=3,16.10".

Cer=2,0. 10 M = [CrO4*] + [HCrO4] + 2[Cr,07”] = [HCrO4] + 2[Cr,077]

[H]~ [Cr04 1=x= (K4 [HCrO4])"?

K, = [Cr207 V[HCrO4] = (Cer — x)/2x

biéu nay dan dén phuong trinh: 2K2x +xX— C(;r =0

Giai phuong trinh trén ta thu dugc: x = 1,27.10°M = [H'] = 6,33.10°M

Vay pH =4,20
c) Trong CH;COOH 0,10M thi [H'] = (K.C)'"* = 1,34.10° = pH = 2,87

Day la tri s6 can thiét. So sanh tri s nay v6i pH ctia dung dich dicromat 0,1M cho trén (b) cho

thiy anh hudng cta K,Cr,0; trén pH c6 thé an tim bo qua duoc.

4) C6 thé tinh bang hai cach:

Céch 1:
a) [HCrO4]=1,3.10"M (3b) = [CrO4*] =K ,[HCrO4J/[H'] = 3,0.10°M
b) Ce = [CrO47]+ [HCrO4] + 2[Cr,07°] = [Cr,0+7] = 3,7.10°M

hoic [Cr,0-7] = Ko[HCrO4] = 3,9.10°M
Cach 2:

a) [CrO4~]=x; [HCrO4]=x[H /K,

[Cr,0/7] = K>[HCrO4] = Xsz[H+]2/K12.

cCr [CrO4° 1+ [HCrO,] + 2[Cr,077] = 2K, [H /K %% + (1 + [HT)/K))x

=3,16.107; K, =22,9; [H]=1,34.10".

8,24.108x2 +424.10°x - 2,0.102 =0

x =3,0.10°M

b) [Cr,0+%]=K,[HCrO4] = Ko[H /K’ [CrO4] = 3,7.10°M
OLYMPIC HOA HQC QUOC TE LAN THU 28:

Cac phuong phap do hi¢u thé va quang phd duogc str dung rong rii dé xac dinh céac nong do can
bang va hing sb can bang trong dung dich. Ca hai phuong phap thudng xuyén duoc ding két hop dé xac
dinh dong thoi nhiéu tiéu phan.

Dung dich nuéc da axit hoa I chira mot hon hop FeSO, va Fey(SO4)s, va dung dich nude I chira
mot hon hop K4[Fe(CN)6] Va K3 [Fe(CN)g]. Nong d6 cta cac tiéu phan co chira sit thoa man cac quan hé
[F ez+]1 [F e(CN)6 Juva [Fe* i =[F e(CN)6 1. Thé cua dién cuc platin nhiing trong dung dich I 1a
0,652V (so v6i dién cuc hydro ti€u chuan) trong khi thé cua dién cuc platin nhing trong dung dich II la
0,242V (so véi dién cuc hydro tiéu chuan) Phan traim d6 truyen xa cua dung dich II do dugc so voi
dung dich I tai 420nm béng 10,7% (chiéu dai dudng truyén quang 1 =5 02mm) Gia thiét réng phtrc
[Fe(CN)s"] Fe3+(aq) Fe*'(aq) khong hap thu 4nh sang tai 420nm. D6 hap thu mol g(Fe(CN)s™) =
1100L/mol.cm tai budc song nay. Thé khir chuén ciia Fe*'/Fe?" 1a 0,771V. Yéu tb ghi truéc logarit thap
phan cua phuong trinh Nernst bang 0,0590 (va ghi trudc logarit tur nhién 13 0,0256). Gia thiét rang tat ca
cac hé s6 hoat d6 déu bﬁng 1.

1) Viét phuong trinh Nernst ciia hé théng oxy hoa - khir cua:
a) Dungdich 1.
b) Dung dich 2 (ngoai trir phirc xiano, bé qua moi dang khac co6 trong dung dich)
2) Pon vi ctia yéu td ghi trude logarit trong phuong trinh Nernst ¢ don vi 14 gi?
3) Tinh ti s6 cac hing sé bén vitng B(Fe(CN)s>)/B(Fe(CN)s")
4) Khoang bién thién tuyét di trong d6 16n (bién d6) ciia cac tham sb vat Iy sau 13 bao nhiéu.
a) DO truyén xa (T)%
b) Mat do quang (A) %.
5) Tinh ndng d6 cua




a) Fe’" trong dung dich I
b) Fe*" trong dung dich I
BAI GIAI:
1) Phuong trinh Nernst:
a) E;=E°(Fe’"/Fe*") + 0,05901g([Fe’)/[Fe*']
b) Epn=E°(Fe(CN)s> /Fe(CN)e") + 0,05901g([Fe(CN)s> J/[Fe(CN)s )
2) Volt (V)
3) Ey = E°(Fe(CN)g /Fe(CN)s ") + 0,05901g([Fe(CN)¢ J/[Fe(CN)s "]
= E°(Fe*"/Fe*") + 0,05901g(B1/B2) + 0,05901g([CNTY/[CNT®) + 0,05901g([Fe(CN)s> 1/[Fe(CN)6* 1)
=0,242
Trong d6 By va P2 1an luot 14 cac hang s6 bén viing cta [F e(CN)s"] va [Fe(CN)s™].
[Fe(CN)s” J/[Fe(CN)s"] = Fe’"/Fe*" nén AE = Ej; — E; = 0,0591g(B1/B2) = 8,90.10°.
4) a) Tir 0 dén 100%
b) Tir 0 dén
5) a) Dung dinh luat Bouger — Lambert — Beer
A=¢l.C=¢l[Fe(CN)s]1=0,971
[Fe(CN)s” ] = [Fe’"]1=1,76.10°M
b) Dung phuong trinh Nernst:
E; = E°(Fe*"/Fe*") + 0,05901g([Fe’]/[Fe*']) = 0,652V
Tir d6: [Fe* ]/[Fe*']1=9,62.10°M = [Fe*'] = 0,183M

OLYMPIC HOA HOC QUOC TE LAN THU 29:

HIn 1a mot chat chi thi co tinh axit yéu:

Hin + Na'OH = Na'In" + H,O

O nhiét do thuong, héng s6 phén 1i axit cua chét chi thi nay la 2,93. 107,

Tri s6 bude song dai hap thu (cuvet 1,00cm) cho cac dung dich 5,00.10*M (mol.dm™) cta chét
chi thi ndy tong cac dung dich axit manh va kiém manh dugc cho trong bang sau:

Trj s6 budc song dai hap thu

A (nm) pH=1,00 pH =13,00
400 0,401 0,067
470 0,447 0,050
485 0,453 0,052
490 0,452 0,054
505 0,443 0,073
535 0,390 0,170
555 0,342 0,342
570 0,303 0,515
585 0,263 0,648
615 0,195 0,816
625 0,176 0,823
635 0,170 0,816
650 0,137 0,763
680 0,097 0,588

1) Du doan mau cua:
a) Dang axit.




2)
3)

4)

b) Dang bazo ciia chit chi thi.

Kinh loc ¢6 mau nao 1a thich hop nhét dé phan tich bang quang ké chit chi thi nay trong mdi truong
axit manh?. Biét kinh loc dugc dit & giita nguon sang va mau chit chi thi.

Khoang nio cta budc song 1a thich hop nhit dé phan tich bang quang ké chit chi thi nay trong moi
truong bazo manh?

Cac dung dich cuia chat chi thi ndy dugc pha ché trong dung dich HC1 0,1M va trong dung dich
NaOH 0,1M. ba xac dinh dugc cac biéu thirc hoan toan tuyén tinh giita budc song dai hép thu va
ndng do tai 490nm va 625nm cho tung mai truong tuong ung trén. DY 16n cua hang s6 phan li axit
cho thay rang chét chi thi nay hoan toan khong phan li trong HCI 0,1M ma lai phan li hoan toan
trong NaOH 0,1M

7\,490nm 7b625nm
HIn (M'.cm™) 9,04.10 3,52.10°
In'(NaOH) 1,08.10 1,65.10°

Hay tinh budc song dai hap thu (cuvet 1,00cm) ¢ hai budc séng trén ctia mot dung dich khong

chira chét dém cua chét chi thi nay co néng do 1,80. 10°M
BAI GIAI:

1)

2)

3)

4)

Mau quan sat dugc 1a mau két hop v6i mau cta su hap thy toi da

a) Diéu kién axit (pH = 1): Mau hap thu ¢ 490 + 25 (xanh lam - luc) va nhu vay s& truyén mau két
hop va c6 mau vang cam (625 + 25 nm)

b) Diéu kién bazo (pH = 13): Miu hép thu & 625 + 25 (vang cam) va nhu vay sé& truyén mau két
hop va c6 mau xanh lam - lyc (490 £ 25nm).

Kinh loc can truyén mau ma mau s& hip thy hiéu qua nhat. Mau axit hip thu manh nht trong

khoang xanh (490 + 25nm) va nhu vay mét kinh loc mau twong tu s& thich hop nhit cho sy phan tich

bang quang ké ciia mau thir.

Khoéang budc song duogc ding voi dd nhay cao nhét s& twong ing voi bude song ma mau thir hip thu

manh nhit. D6 hip thu t6i da trong dang bazo cua chat chi thi trong dung dich xay ra & 625 + 25 nm

va day 1a budc song thich hop nhat cho sy phan tich.

Hang sb dién li cua chat chi thi 1a:

o]
o Tl W
Ta lai co:
[H'] = [In’] 3 2)
[HIn] + [In] = 1,80.10°M (3)

Thay (3) va (2) vao (1) ta dugc [In] = 2,15.10“M = [HIn] = 1,58.10°M
Khi dy ta c6 thé tinh dugc mat d§ quang & hai budc song la:

Aggo = 1,45
A625 = 0,911 . i i
OLYMPIC HOA HQC QUOC TE LAN THU 31:
PHAN A:
Mot axit hai chira H>A tham gia vao cac phan ting phan li sau:
HA = HA +H' K =4,50.10”7
HA = A" +H' K, =4,70.10"".

Mot mau 20,00mL dung dich chira hon hop Na,A va NaHA dugc chuén do voi axit clohydric

0,300M. Qua trinh cl}urfm dd duogc thuc hién v mot pH - ké dién cuc thuy tinh. Hai diém tuong duong
trén duong cong chuan d¢ nhu sau:




S6 mL HCI thém vao pH

1,00 10,33

10,00 8,34
1) Khi thém 1,00mL HCI, tiéu phan nao phan tng trudc hét va tao san pham gi?
2) Luong san pham tao thanh (mmol) & cdu 1 1a bao nhiéu?
3) Viét cAn bang chinh cta san pham ¢ cau 1 tac dung véi dung méi
4) Luong (mmol) Na,A va NaHA c¢6 mat luc dau?
5) Tinh tong thé tich cua HCI can thiét dé dat ¢én diém tuong duong tht hai.
PHAN B:

Céc dung dich L, II va III ¢6 chira chét chi thi pH HIn (K, = 4,19.10™) va c4c tac nhan khac ghi

trong bang. Cac gia tri d6 hap thu tai 400nm ctia cic dung dich duoc do trong cling mét cuvet ciing dugc
cho trong bang. K, cia CH;COOH la 1,75.10"5 .

Dung dich I Dung dich II Dung dich III
Nong d¢ toan phan cua 1,00.10°M 1,00.10°M 1,00.10°M
Hin
Céc tac nhan khac 1,00M HCI 0,100M NaOH 1,00M CH;COOH
D6 hép thy tai 400nm 0,000 0,300 ?

6) Hay tinh do hép thu tai 400nm cia dung dich III.
7) Ngoai H,O, H" va OH con c6 tat ca nhitng tiéu phan nao c6 mit trong dung dich thu duoc tir sy tron

lan dung dich II va dung dich III theo ti 1& thé tich 1:1

8) D6 hap thu tai 400nm cua dung dich & ciu 7 14 bao nhiéu?
9) bo truyén xa tai 400nm cta dung dich & cau 7 1a bao nhiéu?
BAI GIAI:
PHAN A:
1) Tiéu phan phan tng trude hét 1a: A*
San pham 13 HA®

2) S6 mmol san pham = 1,00.0,300 = 0,300mmol.

3) HA"+ H,O = H,A + OH’

4) TaipH = 8,34 = (pK,; + pKaz)/2 tht ca A* déu bi proton hoéa thanh HA™,

Do d6 s6 mmol A* ¢6 mat trong dung dich luc dau = 3,00mmol
Tai pH = 10,33 hé 1a mot dung dich dém véi ti 16 [AZ])/[HA'] = 1. Nhu viy:
[HA e aau + [HA Jigo thanh = [A* Tite aiu - [HA Jigo thinh
Nhu vay s6 mmol HA Tac dau = 3,00 — 0,300 — 0,300 = 2,40mmol.
5) Vua =1[(2.3,00) +2,40]/0,300 = 28,00mL
PHAN B:

6) Dung dich III 1 dung dich chi thi tai 10°M trong dung dich c6 chira CH;COOH 1,0M.
bé c6 duoc do hép thu hay mat do quang cua dung dich, can thiét phai tinh néng do dang can
bang cta chét chi thi tuy thudc vao [H'] ctia dung dich
[H = (K..C)"*=4,18.10°M

TaeHIn = H +In"tacé: K, =M

[Hin]
m] &,
(] [H—] =0,100 (1)
Talai c6: [HIn] + [In]=10" Q)

Tir (1) va (2) ta tinh dugce [In] = 0,091.10°M




5
Do hap thu ciia dung dich I11 = % 0,300 = 0,027

7) CH3;COOH, CH;COO'; Na'; HIn; In'.
8) Khi cac dung dich II va III dugc tron 1an theo ti 18 thé tich 1:1 thu duoc mot dung dich dém gém
CH;COO" 0,05M/CH3COOH 0,45M
[CH,COOH]

[H]=k, I(ersjs.los
3

[ln-] K, 107

VO ) T 1575000 0% ®

Ta lai c6: [HIn] + [In] = 107 ()

Tir (2) va (3) ta tinh duoc [In'] = 0,726.10°M
0,726.107°

b6 hép thu ctia dung dich = W .0,300=0,218
9) P truyén xa cia dung dich = 107 hip thy) _ 0,605
OLYMPIC HOA HQC QUOC TE LAN THU 32:

Transferin (Tf) - mot loai huyét thanh - 1 mot don protein ¢6 chirc ning chinh 13 tham gia qua
trinh van chuyén sét (IIT) trong co thé ngudi. Mi phan tir transferin ¢6 thé van chuyén hai ion Fe’" theo
phan ung:

Fe'' + Tf — (Fe'")Tf K;=4,7.10"M".

Fe'' + (Fe")Tf — (Fe™), Tf K, =2,4.10"M".

O phan tir (Fe""),Tf 2 ion Fe’" lien két twong tw nhau nhung khéng & ciing mot phia va 2 phén tir
sat monotransferin (Fe'")Tf c6 thé dugc biéu thi bang {Fe".Tf} va {Tf.Fe"}. Biét K =
[{Tf.Fe""}].[{Fe".Tf}]=5.9.

1. Tinh gia trj cia K 1= [{FeHI T} ].[Fe"]". [Tf]" va K”l [{Tf. Fe'"} 1. [Fe"]. [Tf]
2. Tinh gié trj ciia K, = [(Fe'),Tf]. [Fe“‘] [{Fe“I T} va K o=[(Fe'"),T1]. [Fe“‘] [{TEFe™ 7.

Lién két giira st (IIT) & mdi phia cua lién két dugc bao quanh béi 6 nguyén tir nhén tur cac ligand
khéc nhau. Theo cach nay, 2 nguyén tir oxy cta anion COs> phdi tri voi kim loai va mdi aminoaxit &
cdu trac bac 1 cua protein 13: 1 Aspartic, 1 Histidin, 2 Tyrosin cung phdi tri v&i sit (II1).

3. C6 bao nhiéu nguyén tir oxy xung quanh mot ion sat (III) trong transferin.
BAI GIAI:
1. Nong d6 ctia phirc monoferric transferin:
[(Fe")Tf] = [{Fe"".Tf}] + [{Tf.Fe"}]

K1 +K1 —Kl, K1 .K:Kl
K 20
1 L AT g 100
1+K 1+5,9
K, =K, —-K, =(4,7-0,68).10"° =4,0.10° M

2. Taco:
K]Kz =K]K2 =K]K2 :>K2 =#=157-1020M_1

1

- KK,
KK,=KK,=>K,= =2,8.10" M
K

3. S6 nguyén tir oxy = 2(CO5”) + 1(Asp(0")) + 2(2xTyr(0)) = 5



OLYMPIC HOA HOC QUOC TE LAN THU 33: ,

_ Axit Photphoric 1a mét loai phan bon quan trong. Bén canh do axit photphoric va mudi cua né co
nhi€u tmg dung trong xur ly kim loai, thyc phdm, chat tay rira va cong nghiép ché tao thudc danh rang.

1. Gia tri pK ctia ba nac phén ly ciia H;PO, & 25°C 1a: pKay = 2,12; pKao = 7,21; pKa3=12,32. Viét cong

thirc bazo 1ién hop ctia H,PO,4™ va tinh gia tri Ky, cﬁg no. . )
Mot luong nhé H3,PO4 duoc su dung rong rai dé tao \{i chl}a hay vi chat cho nhiéu thirc uong nhu
cola va bia. Cola c6 ti khoi l,OOg’mL'1 chira 0,05% H3PO4 vé khéi lugng.

2. Tinh pH cua cola (bd qua nac phan li thir 2 va 3). Gia st rang nguyén nhan gay ra tinh axit cua cola
la do H3PO4.

3. H3;PO4 dugce sir dung lam phan bon trong néng nghiép ; 1,00.107 M H3PO, duge thém vao dung
dich huyén phu cat va pH cua dung dich thu dugc 1a 7,00. Tinh néng d6 phan mol cua cac loai
photphat khac nhau trong dat biét rang trong dat khing cd chat nao phan img voi photphat.

4. Ké&m la nguyén t6 vi lugng quan trong can cho sy phat trién cay trong. Cay trong c6 thé hap thu
duoc kém & dang dung dich nuée. O trong dung dich nudce ngam c6 pH = 7,0 nguoi ta tim thdy
duoc Zn3(PO4)2 Tinh [Zn2+ 1va [PO4 ] trong dung dich bao hoa. Biét T cua kém photphat la
9,1.107°

BAI GIAI:

1. Bazo lién hop cua dihidro photphat (H,PO,") 1a monohydrophotphat (HPO,*)
H,PO, + H,0 = HPO4” + H;0" Ko
HPO,” + H,0 = H,PO, + OH Kap
2H,0 = H;0" + OH Ky.
pKza + pbi = pKW =14
pbi = 6,79

2. C(HsPO4)=0,0051M

H3POy4 + H,O = H,PO4 + H3OJr
0,0051 —x X X
pKai =2,12. Vay K, = 7,59.107.
Ta co:
[P0 J07]
[H,PO,] 0,0051—x

x=[H,07]=349.10"
= pH =2,46

3. bat:

4]

=7,59.107°




dé ki hiéu cac phan s6 ndng do cua cac loai photphat khac nhau; C 13 tong néng d6 ban dau cua
H;X (X = PO4)Z
fot it ot fi=1

mxlmo] sy, o
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Céc phuong trinh trén day dan dén:

1
ﬁ:KJ%O]
P KuZ.Kull)[H30 ]

V6i D = Ka1.Kao.Kas + Ka1. Ko [H30'] + Kot [H;0'] + [H30'T.
Tur céac gia tri K,p; Kqp; Kis va pH ta c6 duoc cac két qua sau:
Ka = 7,59.107; Ka =6,17.10%; Kaz =4,79.10" va [H;0] = 107"
Va cac phan sd ndng d6 cua cac loai photphat khac nhau sé la:
H;PO, (f,) = 8,10.10°.
H2P04_ (f]) = 0,618
HPO,* (f,) = 0,382
PO, (f;)=1,83.107.

4. Pat S(M) 1a d6 tan ctia kém photphat trong nudc ngam:
[Zn**]=3S
Tong ndng d6 cia cac dang khac nhau cta photphat = 28
[PO, ] =1£3.2S
f3 c6 thé duogc xac dinh tir cac quan h¢ ¢ cau 3
D6i v6i pH =7 thi f3 = 1,83.10°.
T =[Zn” P[POS T = (3S)’.(£:.28)* = 9,1.107



S=3,0.10"M

[Zn*"]1=9.10"M

[POs]=1,1.10""M
OLYMPIC HOA HOC QUOC TE LAN THU 37:

Kha nang nhan ion H' ctia nude duoc goi la tinh kiém. Tinh kiém rét quan trong ddi véi vide xir
1y nudc, tinh chat hoa hoc va sinh hoc ctia nude. Noi chung, cac thanh phan chu yéu anh huéng dén tinh
kiém ctia nude 1a HCO;', COs> va OH'. O gia tri pH dudi 7 thi H' trong nuéc lam giam tinh kiém ctia
nuodc. Chinh vi vay, phuong trinh néu do kiém cua nude khi c6 mat cac ion HCO5, COs> va OH ¢6 thé
dugc biéu dién béi:

d6 kiém = [HCO;] + 2[COs> ] + [OH] - [H].

Céc can bang va hang s6 can bang (¢ 298K) dugc cho sau day:

COu = COxag) K(CO,) = 3,44.107
CO, + H,0 = H,CO; K(H,CO3) =2,00.107.
H,CO; = HCO; + H' Ka =2,23.10™,
HCO; = COs* +H' Ka = 4,69.10"

CaCO; = Ca’" + COy™ K =4,50.107.

H,O = H' + OH Ky =1,00.10"

1. Nuéc ty nhién (nude séng hay hd) ludn chira CO, hoa tan. Ti 16 [H,COs] : [HCO5]: [COs* ] =a
: 1,00 : b. X4c dinh a, b trong nude c6 ndng do [H] = 1,00.107M.

2. Khi CO, trong khi quyén c6 thé lién quan t6i tinh kiém cta nudc do nd nam can bang v6i ham
luong CO, tan trong nudce. Tinh ndng do ciia CO, (mol/L) tron nude tinh khiét ndm can bang voi
khong khi khong bi 6 nhidm & ap suat 1,01.10°Pa va 298K chtra 0,0360% (vé s6 mol) CO,. Gia
sir 4p sudt tiéu chuan 1a 1,01.10°Pa.

Néu ban khong 1am duoc cu ndy thi co thé gia sir rang nong do COr3q = 1,1 1.10°M.

Do tan ctia CO, trong nudc c6 thé dugce dinh nghia bang biéu thirc S=[COy,q)] + [H2CO3] +
[HCO; ]+ [CO5™]. D6 tan cua khi CO, trong nude nim can bang véi khong khi khong bi 6 nhidm &
298K va 1,01.10°Pa ludn khac véi do kiém

3. Tinh d¢ tan ctia COy tring nudce tinh khiét (mol/L). Bé qua sy phan li ctia nuéc.

4. Khi trong nudce c6 1,00.10°M NaOH thi d6 tan cia COx lic nay sé la bao nhiéu?

O 298K, 1,01.10°Pa thi khi khong 6 nhidm s& nam can bang véi nudc thién nhién chita CaCOs5
hoa tan. Can bang sau day c6 thé ton tai:

CaCO;3p) + COyuq + HO = Ca® + 2HCO;".

5. Tinh hang s cAn bang ctia phan tmg trén.

Néu khong tinh dugc thi ta co thé gia sit K = 5,00.10” dé tinh toan cho cau tiép theo.

6. Tinh ndng d6 Ca”" (mg/L) trong CaCOs hoa tan trong nudc ndm can bang voi CO, trong khi
quyén.

Néu khong tinh duogc thi ta co thé gia sir rang nong do cua Ca2+(aq) 1a 40,1mg/L dé tinh toan.

7. Tinh d6 kiém cua dung dich trén.

8. O mot ho nude ng?lm chira CaCOj hoa tan thi nude ¢6 luong CO, rat cao. Néng do cua Ca*".
trong hd cao dén 100mg/L. Gia thiét rang hd nudc va khong khi bén trén 1a mot hé kin, tinh hoat
ap ctia CO, (Pa) trong khong khi ndm cn bang véi Ca”" trén.

BAI GIAI:
1
[H]=1,00.10'M



Ka = [HCO5][H'/[HoCOs] = 2,23.10* = [HCO5]/[H,COs] = 2,23.10°
K = [COs[HT)/[HCO5] =4,69.10"" = [CO:*]/[HCO5] = 4,69.10"
[H,COs] : [HCO5] : [CO5* ] =4,48.10™ : 1,00 : 4,69.10™

(a) (b)
2.

P(CO,) = 1,01.10°.3,60.10 = 36, 36Pa
[COxag] = K(CO,).P(CO,) = 1,24.10 mol/L
Néu khong 1am dugc cdu 6 — 2 thi c6 thé gia st [COxaq]=1,11.10"M dé tinh cac cau tiép theo.
3.
a) D¢ tan = [COyaq)] + [H2COs] + [HCO5] + [CO5™]
= [COx(ag] + [HCO5]
([H2C03] [COZ(aq)] K(H2C03) 2,48.10°M va
[co3 1=Ka/([H]. [Hco3 ]=Ka =4,69.10""M déu qtia nhé nén ta bo qua).
[H'].[HCO31/[COsaq)] = Ka K(H2C03) 4,46.107
T cau 6 —2 [COz(aq)] 1,24.10°M ta t1nh duge [H]=[HCO51=2,35.10°M
Vay d6 tan ctia CO; sé bang 1,48.10°M.
b)  Sitrdung [COyagl=1,11. 10-5M d& tinh toén:
Dotan = [COsuq)] + [H2COs] + [HCO5] + [CO5™]
= [COz(ag] + [HCO5]
([H2C03] [COZ(aq)] K(H2C03) 2,48.10°M va
[co3 1=Ka/([H]. [Hco3 ]=Ka =4,69.10""M déu qlia nho nén ta bo qua).
[H.[HCO5 /[COxaq)] = Kar. K(H,CO3) = 4,46.10°7
T cau 6 —2 [COz(aq)] 1,11.10°M ta t1nh duge [H]=[HCO51=2,225.10°M
Vay do tan cua CO; s& bang 1,34.10°M.
4.
a) St dung [COxuq] = 1,24.10°M dé tinh toan:
Trong dung dich NaOH 1,00.10°M, db tan cua CO, phai ting 1én do phan tmg sau:

(1) COyaq) + 20H™ = CO3* + H,0 K = K(H,CO03).K,1.Ke/(1,00.10™%)* = 2,09.10"!
(2) COyaq + CO3™ + HyO = 2HCO5 K = K(H,CO3) Kq1/Kyp = 9,37.10°

Két hop (1) va (2): COzqq + OH™ = HCO5' K=443. 10”.
Do K rat 16n nén toan bd lugng OH™ déu da chuyén hét vé HCOs.
[HCO;] =1,00.10°M
[OH] =1,82.10°M
[H'] =5,49.10"M
[COs*] =38,54.10°M
botan  =[COypnq] + [H2COs] + [HCOg'] +[CO5™]
= [COxuq] + [Hco3 ] +[CO5™]=1,02.10°M
b) Sir dung [COxaq)] = 1,11.10°M de tinh toan:
Trong dung dich NaOH 1,00.10*M, d6 tan cua CO, phai tdng Ién do phan ing sau:

(3) COyaq) + 20H = CO3* + H,0 K = K(H,CO03).K,1.Ky/(1,00.10™"%)* = 2,09.10"!
(4) COyaq + CO3™ + H,0 = 2HCO5 K = K(H,CO03) K1/Kyy = 9,37.10°

K&t hop (1) va (2): COyq + OH" = HCO; K =4,43.10".
Do K rat 16n nén toan b lugng OH™ déu di chuyén hét vé HCO5'.
[HCO;] =1,00.10°M



[OH] =1,82.10°M
[H'] =5,49.10"M
[COs*] =38,54.10°M
Dotan  =[COxuq] + [H2CO3] + [HCO5] + [CO5™]
~ [COyaq] + [HCO3] + [CO3*] = 1,02.10°M
5.
Keq = Ksp K(H2CO03). K1 /Ky = 4,28.107
Néu khong tinh dugc cau 6 — 5 thi ta c6 thé gia sir ring Keq = 5,00. 107 dé tinh toan.

6.
a) Str dung Keq =4,28.10” va [COyq)] = 1,24.10°M dé tinh toan:
Can bang khéi luong: [HCO;] = 2[Ca®"]
Tircau 6 — 5: K =4,28.107 = [Ca® |[HCO3 1/[COxaq)]
= [Ca”"](2[Ca’"])*/[COxaq)]
Tl céu 6 — 2: [COxuq] = 1,24.10°M
= [Ca*"1=0,510.10"M = 20,5mg/L
b) St dung Keq = 5,00.10” va [COsq)] = 1,11.10°M dé tinh toan:
Can bang khdi lwvong: [HCO5] = 2[Ca®']
Tircau 6 — 5: K =5,00.107 = [Ca’ [HCO3 1/[COxag)]
= [Ca”"](2[Ca®"])*/[COxaq)]
Tir cdu 6 — 2: [COsaq] = 1,11.10°M
— [Ca®"1=0,5177.10"M = 20,75mg/L
c) St dung Keq = 5,00.10° va [COsq)] = 1,24.10°M dé tinh toan:
Can bang khdi luvong: [HCO5] = 2[Ca®']
Tir cau 6 — 5: K =5,00.107 = [Ca” |[HCO3 1*/[COxaq)]
= [Ca”"](2[Ca”"])*/[COxaq)]
Tir céu 6 — 2: [COsaq)] = 1,24.10°M
= [Ca*"]=0,5372.10°M =21,53mg/L
d) St dung Keq=4,28.107 va [COauq] = 1,11.10°M dé tinh toén:
Can bang khéi luong: [HCO;] = 2[Ca®']
Tir cau 6 — 5: K =4,28.107 = [Ca® |[HCO3 1/[COxag)]
= [Ca®"](2[Ca”"])*/[COxaq)]
Tir cdu 6 — 2: [COyq] = 1,11.10°M
= [Ca*'1=10,4916.10"°M = 19,70mg/L
7.
HCOj5" 1a thanh phan cha yéu trong dung dich:
pH cta dung dich nay c6 thé dugc tinh bang cong thirc:
pH = (pKa1 + pKa2)/2 = 6,99 ~ 7,00
Voi K vaKyp la héng sb axit ctia H,COs.
Tai pH = 7,00 thi [OH] va [H'] ta c6 thé bo qua.
Bén canh do theo cau 6 — 1 thi:[CO5*] << [HCO5]
D6 kiém = [HCO5] + 2[CO57] + [OH] - [H] = [HCO5]
Tir cAu 6 — 6: ta cO thé c6 5 két qua sau:
a) 1,02.10°M
b) 1,035.10°M
¢) 1,0744.10°M
d) 0,9831.10°M



e) 2,00.10°M (gia str [Ca®"(4q)] = 40,1mg/L)
8.
a) Su dung Keq =4,28. 107 @8 tinh toan
Can bang khdi luong: [HCO3 ] =2[Ca’"]
[Ca®"] = 100mg/L = 2,50.10°M
Thay vao biéu thirc Keq = 4,28.10” = [Ca® [HCO3 1/[COxag)]
= 4[Ca”T"/[COxaq)]
[COxag)] = 1,46.10°M
P(CO;) = {[COxay] /K(coz) 1,01.10° =4,28.10°Pa
b) Str dung Keq = 5,00. 107 dé tinh toan:
Can bang khdi luong: [HCO5] = 2[Ca®']
[Ca®"] = 100mg/L = 2,50.10°M
Thay vao biéu thirc Keq = 5,00.10° = [Ca* ][HCO;’ ]2/[c02(aq)]
= 4[Ca™ T’/[COxag)]
[COz(aq)] = 1,25.10° ‘M
P(CO,) = {[COxs)/K(CO).1,01.10° = 3,67.10°Pa
IIl.  BAI TAP CHUAN BI CHO OLYMPIC HOA HOC QUOC TE:
OLYMPIC HOA HOC QUOC TE LAN THU 30:
Tinh axit cia mot mau nudce tiy thude su hip thy khi. Noi chung, khi quan trong nhét giy nén
tinh axit 1a cacbon dioxit.
a) Viét ba phuong trinh phan (mg minh hoa anh huéng ctiia CO, trong khong khi 1én tinh axit cua
nudc.
b) Xép cac hdn hop khi sau theo thir ty ting dan kha nang hoa tan ciia COx) trong dung dich nude
(tinh theo % s6 mol)
1) 90% Ar; 10% CO..
ii) 80% Ar; 10% CO»; 10% NH;.
ii1) 80% Ar; 10% COy; 10%Cl,.
Viét cac phuong trinh ctia bt ky phan tmg hod hoc nao xay ra trong dung dich nudc khi phoi
kho cac hon hop khi trén.
¢) Xép cac hé sau (trong nudc) theo thir tu kha ning hoa tan cia CO,. Gia thiét rang trude khi phoi
dudi hdn hgp 10% CO, trong Ar, ching da dat can bang v6i khong khi.
i) Nudc cat.
i1) Dung dich HCI IM
iii) Dung dich CH;COONa 1M
d) Gia thiét ring khong khi ¢ chira 350ppm CO; (theo thé tich), va da dat can bang giira CO, khi va
tan (trong nudc), hdy tinh d6 pH ctia mot giot nudc mua & ap suat khong khi. Cac hang sd thich hop
tai 25°C 1a: ku(CO,) = 3,39.10”mol.L " .atm™; Ky(HCO53) = 2,24.10%; Ky(CO5™) = 2,14.10™.
e) Tinh d¢ pH ctia mét chai nudce co ga (P(COy)) = latm)

BAI GIAI:
a) Cac phan ng:
COx1) = COxag) (D
COxaq) + H2O = HCO3 g + H ' (aq) (2)
HCO5 (ag) = CO3”(ag) + H'(ag) (3)

bé y 1a ta c6 thém can bang:
COz(aq) + H20 = H2CO3(aq)



C6 thé duoc gidi thi¢u dé gidi thich su ton tai riéng bi¢t cua CO, dang hoa tan va cua axit
cacbonic phan tir trong dung dich nudc nhung khong bét budc phai dung can bang nay dé giai thich
phan ung hoa hoc phan g cua cacbonat trong nudc.

Do can bang duoc thiét 1ap véi sy c6 mat dong thoi cua cac chét & hai vé ciia mdi phan tmg va
do ta bat dau tir COy va H,O nén dung dich thu dugc 1o rang phai 6 tinh axit.

b) NHj Ia mot khi co tinh bazo:

NH;) = NHsg)

NHjaq) + H20 = NHy (og) + OH g

Nén s¢ xay ra phan ung axit — bazo, kéo can bang (2) va (3) theo chiéu thuan. Diéu nay lam ting
kha ning hoa tan ctia CO; c6 trong khi quyén.

Cl, 1a mot khi ¢6 tinh axit:

Clagy = Clag)
Claag) + H2O = Cliag) + H'(ag) + HOCliag)

HOClag = H (ag) + OCl'ag)
Su gia tang [H'] sinh ra tir cac phan (mg nay s& doi cac can bang (2) va (3) theo chiéu nghich.
Diéu nay lam giam kha ning hoa tan ctia CO, trong khi quyén.
Nhu vy chiéu hudng dé CO, hoa tan 1a: ii>i>iii.
¢) Axetat CH;COO' la bazo lién hop ciia mot axit yéu:

CH3COO (5 + H2O = CH3COOH(aq) + OH (49
Dung dich natri axetat c6 tinh kiém va s& doi moi can bang ciua CO, theo chiéu thuan.
Dung dich HCI s& doi can bang ciia CO, theo chiéu nghich.
Nhu vy chiéu hudng dé CO, hoa tan 1a: iii>i>ii
d) Nong do cua CO, trong dung dich nuéc duoc tinh boi dinh lust Henry:
[COsq)] = kn.P(CO,) = 1,187.10°M
K, = Kw/Ks
Ka(COsag) = 4,46.107
Ko(HCO3 (oq) = 4,67.107"
Do Ka(COz(aq)) >> Ko(HCO5 o)) ta gia sur rang trong dung dich axit chi ¢6 can bang cua qua trinh
tach loai proton H' tht nhét 1a dang ke (c6 thé kiém tra lai diéu nay mot khi tim dugc [H']). Do dé:
[H']=[HCO5]=2,30.10°M
Vay pH = 5,64
Nay, voi [H'] = [HCO5] = 2,30.10°M ta c6 thé thiy [CO5*] =4,67.10""M. Do d6 mirc d6 phan
ly cia HCO;” thanh H" va CO5” rdt nh6 va gia thiét néu trén la dung.
e) Thay ngay la latm COy, sé tao dung dich axit hon 1a 350ppm COx: Vay véi cac Iy do nhu da
trinh bay & cau d ta chi can xét can bang:

COxk) = COxaq)

COn(aq) T HyO = HCO3'a) * H g
de giai quyét cau hoi
[COz4q] = kn-P(CO,) = 3,39.10° M
va [H'] = [HCO5 ] = (KJ[COnaq])™ = 1,23.10M
Vay pH =391
OLYMPIC HOA HOC QUOC TE LAN THU 31:
a) Axit photphoric, H;PO4 1a mét axit ba chirc. Néu chuan d6 mot dung dich H;PO4 0,1000M véi
NaOH 0,1000M. Hay uéc lwong pH tai cac thoi diém sau:




i) Giita diém bat dau va diém twong duong thir nhét.

ii) Tai diém twong dwong thi hai.

iii) Tai sao rat kho xac dinh dudng cong chuin do sau diém tuong duong thir hai?

K,=7,1.10" K;=6,2.10" Ks=4,4.10".

b) Mot dung dich chira 530mmol Na,S,0;3 va mét lugng chua xac dinh KI. Khi dung dich nay dugc
chuén d6 v6i AgNO; thi da dung dugce 20,0mmol AgNO; trude khi bit dau van duc vi Agl két
ta. C6 bao nhiéu mmol KI?. Biét thé tich sau ctng 1a 200mL.

Ag($:03),” = Ag' + 28,057 g Kq=6,0.10"
Agly = Ag'ap* la T=85.10"".
BAI GIAI:
a) (1) Co6 dung dich dém H3PO, va H,PO4
i)=& [#,PO, ]

1 _
|H2PO4 |
[H,PO,]=71.10"M
pH =215
(ii) Tai diém twong duong thir hai, c6 HPO,* nén:
[H'] = (K2K3)" = 1,7.10""M
pH = 9,77
(iii) HPO4* (K3 = 4,4.10™") ¢6 tinh axit khéng manh hon H>O bao nhiéu (K, = 1,00.10™%). Thém
bazo manh Vﬁto dupg dich HPO,* tuong tu nhu thém bazo manh vao nu('yq . o
b) Do hing sé tao phirc ciia Ag(S,03),”, Ke= (Kg)' = 1,667.10" 1a rat 16n nén hau hét Ag" thém
vao sé tao phuc voi 82032' va:
[Ag(S205),"] = 0,100M
s6 mmol S,05” ty do = 530 — (2.20) = 490mmol.
[S;057] = 2,450M
Nong do ion Ag+ tu do duoc tinh tir Ky
+ _k
o _lg's.0r]
|_Ag(5203 )2 J
l4g7]=1.0.10"
Ag +T — Agl
T=[Ag][I']=28,5.10"
= [I'1=28,5.10"M
mmol KI = 17,0mmol.

=6,0.10™"




OLYMPIC HOA HQC QUOC TE LAN THU 31: ‘ , 7
7 Céc dung dich X, Y tuan theo dinh luat Beer trén mét khoang nong dé kha rong. So6 1iéu pho cua
cac ti€u phan nay trong cuvet 1,00cm nhu sau:

A (nm) Mat d6 quang A
X (8,00.10°M) Y (2,00.10*M)
400 0,077 0,555
440 0,096 0,600
480 0,106 0,564
520 0,113 0,433
560 0,126 0,254
600 0,264 0,100
660 0,373 0,030
700 0,346 0,063

a) Hay tinh do hap thu mol ctia X va Y tai 440 va 660nm

b) Hay tinh mat d§ quang ctia mdt dung dich 3,00. 10°M theo X va 5,00. 10*M theo Y tai 520 va
600nm.

c) Mot dung dich chira X va'Y c6 mat d quang 0,400 va 0,500 theo thtr tu tai 440 va 660nm. Hay
tinh ndng d6 cta X va Y trong dung dich. Gia str khong xay ra phan tng giita X va Y.

BAI GIAI:

a) Tu dinh luat Beer A =¢.1.C

Thay s6 tir bang s6 liéu ta c6 bang sau:

ex (cm™.mol'.L) gy (cm™.mol'.L)
440nm 1,2.10° 3,00.10°
660nm 4,67.10° 1,50.107

b) Tai 520nm

A=Ax+Ay=1,125

Tai 600nm

A=Ax+Ay=0,349

¢) Tai 440nm ta co: 0,400 = 1,2.10°Cx + 3,0.10°Cy

Tai 660nm ta c6: 0,500 = 4,67.10°Cx + 1,5.10°Cy

Giai hé phuong trinh trén ta duoc:

Cx = 1,04.10*M va Cy =9,17.10°M
OLYMPIC HOA HOC QUOC TE LAN THU 32:

Tri s6 pH cua nudc nguyén chat 1a 7,0; trong khi d6 nuéc mua ty nhién c6 tinh axit yéu do su
hoa tan cuia cacbon dioxit trong khi quyén. Tuy nhién trong nhiéu khu virc nudc mua c6 tinh axit manh
hon. Diéu nay do mdt s nguyén nhén trong d6 c6 nhimg nguyén nhan ty nhién va nhimg nguyén nhan
xuét phat tir cac hoat dong ctia con ngudi. Trong khi quyén SO, va NO bi oxy héa theo thir ty thanh SO;
va NO,, chiing phan tmg v6i nudc dé chuyén thanh axit sunfuric va axit nitric. Hau qua la tao thanh
“mua axit” v6i pH trung binh khoang 4,5. Tuy nhién ciing da do duoc cac trj s6 thap dén muc 1,7.

. Luu huynh dioxit SO, 1a mot axit hai chirc trong dung dich nudc. Tai 25°C céac hing sé axit
bang:

SOxaq) + H2Oqy = HSO3 (aq) + H' ag) K, = 10"2M

HSO3ag) = SO3% g + H (ag Ky =10""M
Tét ca cac ciu hoi sau déu xét & 25°C: ) . .
a) Tinh tan cia SO, 1a 33,9L tédng 1L H,O tai 4p suat riéng phan cua luu huynh dioxit bang 1 bar.



1) Hay tinh ndng d6 toan phéan ciia SO, trong nudc bao hoa khi SO, (bo qua su thay d6i
thé tinh xay ra do sy hoa tan SO,)
i1) Hay tinh thanh phan phan trim ctia ion hydrosunfit.
111) Tinh pH cua dung dich.
b) Hay tinh [H'] trong dung dich nuéc ciia Na,SO3 0,0100M
¢) Can bang chinh trong dung dich nuéc cia NaHSO:s.

2HSO5 g = SOxq) + SO3” g T H200.
1) Hay tinh hang s6 can bang cua can bang trén.
i) Hay tinh nong d6 cta luu huynh dioxit trong dung dich nudc cua natri hydrosunfit
0,0100M néu chi xét can bang ghi trén.
d) Tinh tan cta bari sunfit trong nudc bang 0,016g/100mL
1) Hay tinh ndng d6 ion Ba®" trong nudc béo hoa.
i) Hay tinh nong d6 ctia ion sunfit trong nuéc bio hoa.
1i1) Tinh T cua bari hydrosunfit.
e) Tich sd tan cia bac sunfit bang 10"*¥*M°. Hiy tinh ndng d¢ ion bac trong dung dich nudc cia
bac sunfit bao hoa (bd qua tinh bazo cta ion sunfit).
f) Tich sb tan cta canxi sunfit bing 10”7-'"M?. Hiy tinh hing sb c4n bing cta phan tng:

Ca®' (4 + Ag:SO30) = CaSOs + 2A¢ (g

g) Nho ting giot brom dén du vao dung dich luu huynh dioxit 0,0100M. Toan bé luu huynh dioxit
bi oxy héa thanh sunfat (VI). Brom du dugc tach ra bang cach suc v6i khi nito
Viét mot phuong trinh phan tng cta qda trinh va tinh ndng d6 ion hydro tong dung dich thu

dugc. Gia st cac qua trinh hoa hoc cling nhu cac thao tac thi nghiém déu khong 1am thay doi thé tich
dung dich. Tri s6 pK, cua ion hydrosunfat bang 1,99.

h) Sau mdi dot phun trao nii lira, tri s6 pH ctia nuée ‘mua do dugc bang 3,2. Hiy tinh ndng d¢ toan
phan cta axit sunfuric trong nudc mua, gia thiét ring sy axit hoa chi so axit sunfuric. Proton tht
nhén trong axit sunfuric c¢6 thé duge xem nhu phén 1i hoan toan.

BAI GIAI:
a) 1) pV =nRT = n= 1,368 mol = C(SO;) = 1,368M
i) SOnug + H20 = HSO57wg) + H'tag)
2
v6i [H'] = [HSOs ] = x thi — =107 = x = 0,1224M
1,368 —x
Vay %HSO; = 8,95%
i) pH=091

b) SO32-(aq) + HZO(I) = OH-(aq) + HSO3-(aq)
Véi [OH] = [HSO3] = x thi:

xz 10714
0T =g =10 = x=389.007 M = [ |=257.10" M
WJI—=X '
c) Taco:

[s0.Js0x|_[s0,503) [1*]_Kup e
= . = =10

so; | laso;] lat] k.,

i) [SO,] + [HSO5 ]+ [SO5*]1=0,01Mva  [SO,] =[SO5”]

i) K =

[s0, ]
Vay ta co: 2 =107 = [50,]=2,33.10" M
(0,01-2[50,))



d) M(BaSOs) =217,39g.mol™.

i) [Ba*1=17,36.10"M

i) SO5%(aq) + HoOg) = OH (aq) + HSO5 (ag)
[OH]=[HSO;]=x
[HSO5] + [SOs*] = [Ba®']

2
X _
_ 10 6,82

(736.10™ —x)
= x=1,0479.10° M =[SO |=7,26.10" M
e) [Ag']=3,927.10°M

_ [AgJr ]2 _ [Ag+]2 _[5032_ ] _ TAg2503 _1n-6,65
B 7 N 75 O
g) Phan ang: 2H,0() + SOzag) + Brzag) — S04 (ag)  Brag) + 4H ag

Can bang: HSO4 (g = SO4™ (ag + H'(ag) K,=10""M
[SO4*]1=[HSO,]=0,01M va [H'] + [HSO4] = 0,04M
[HSO4]= 0,04 - [H] va [SO4*]=[H]-0,03M = [H] = 0,0324M
h) [H=10"?M; K, = 10""’M; [HSO,] = 10"**[SO,”]
[H']=10%?=10"%[S0,*] + 2[SO4] + 1075,
[SO4”]=3,074.10"M va [HSO4] = 1,613.10°M
C(H,S0,) = [HSO4] + [SO4*] = 3,24.10*M.
OLYMPIC HOA HOC QUOC TE LAN THU 32:
Hoa tan 1,00NH4CI va 1,00g Ba(OH),.8H,0 vao 80mL nudc. Pha loang dung dich thu dugc
bang nudc dén 100mL tai 25°C.
a) Tinh pH cua dung dich (pK.(NH,") = 9,24
b) Hiy tinh ndng do cua tat ca cac ion trong dung dich.
c) Hay tinh pH sau khi thém 10,0mL dung dich HCI 1,00M vao dung dich trén.
d) Hay tinh [NH;] cta dung dich méi.
BAI GIAI:
a) NHyq) + OH (aq) = NHi(ag) + HaOpaq)
18,7mmol NH4Cl va 3,17 mmol Ba(OH),.8H,0 (6,34mmol OH") tao ra 6,34mmol NH; va
12,4mmol NH," con lai khong doi.
v |

[VH, ]
b) [NH4']=0,124M; [Ba®"]1=0,0317M; [H']=1,13.10"M; [CI]= 0,187M; [OH] = 8,85.10°M
¢) Thém 10,0mmol HCI, trong d6 c6 6,34mmol dugc NH; trung hoa. Gia thiét rang thé tich bang

110mL, va bo qua axit yéu NH," ta co: [H'] = 0,0333M = pH = 1,48
d) Trong dung dich axit manh [NH;] s& rat nho: [NH4] = 0,170M

[NH,]=K, H]z[—‘*[J =29.10"M

)=k, =113.10° M = pH =895



OLYMPIC HOA HOC QUOC TE LAN THU 32:
Mot hoc sinh diéu ché dung dich bdo hoa magie hydroxit trong nudc tinh khiét tai 25°C. Tri s6
pH ciia dung dich bdo hoa dé dwge tinh bang 10,5.
a) Diing két qiia nay dé tinh @6 tan ciia magie hydroxit trong nwée. Phdi tinh dé tan theo mol.L”
ciing nhw g/100mL.
b) Hay tinh tich sé tan ciia magie hydroxit.
¢) Hay tinh do tan cua magie hydroxit trong dung dich NaOH 0,010M tai 25°C.
Khudy trén mét hon hop gom 10g Mg(OH); va 100mL dung dich HCI 0,100M bang may khudy
tir tinh trong mot thoi gian tai 25°C.
d) Hay tinh pH ciia pha long khi hé thong dat cdn bang.
BAI GIAI:
a) Mg(OH), = Mg’ + 20H
pOH = 14,0— 10,5 =3,5 = [OH] = 107"’ = 3,2.10'M
Twong itng voi [Mg”"] = [Mg(OH), dién ly] = D¢ tan ciia Mg(OH),= 1,6.10"M hay 9,2.10™g/100mL.
b) Ky, = [Mg” J[OH ]’ = 1,6.10"'M°
¢) Mg(OH)(r) = Mg’" (ag) + 20H (aq)
[Mg*] =x; [OH] = 0,010 + 2x ~0,010M

-11
= [Mg* JJOH ]’ = x[OH]* = 1,6.10" = x = 1’6'1—02 =1,6.10" M
(0,010)
D6 tan bang 1,6.107M hay 9.107g/100mL
d) Mg(OH); cé rat duw va axit clohydric bi trung hoa hodn toan theo phan iing:
Mg(OH); (1) + 2H" (ag) - Mg’" (aq) + 2H;0 ()
Gid sir thé tich khéng doi va bang 100mL, phan ing ndy tao ra Mg’ ¢é néng ds 0,050M.
Roi Mg(OH), hoa tan trong dung dich [Mg”"] = 0,010 + x ~0,050M

/ K
— sp -5 -5
[OH ]—— 1=18.10"M = pH =14- pOH =14+1g(1,8.107) =93

OLYMPIC HOA HOC QUOC TE LAN THU 32:

Cadimi 1a mot trong nhiing kim loai rat doc duoc tim théy Vol néng dd cao trong chét thai tir su
luyén kém, ma di¢n va xu Iy nudce thai. Hit phai cadimi dang hat nho s€ nhanh chong anh hudng dén hé
ho hép rdi sau d6 1 than. Cadimi cho thay sy canh tranh véi kém tai cac ving hoat dong clia enzym.

Cadimi tao thanh hydroxit hoi kho tan 1a Cd(OH),.

a) Hiy tinh d6 tan ctia Cd(OH), trong nudc nguyén chat (bo qua cin bang tu proton phan)
b) Hay tlnh do tan cua Cd(OH), trong dung dich NaOH,q) 0,010M
Ton Cd*" ¢6 4i luc manh vé6i ion CN:

Cd* 4 + CN o) = CA(CN) (o) K, =10>*M"
Cd(CN)"(ag) + CN (ag) = Cd(CN)aaq K, =10>"M"
Cd(CN)z(aq) + CN-(aq) = Cd(CN){(aq) K5 = 10%M.
Cd(CN)3 @) + CN'(ag) = CA(CN)s"(ag) Ky=107"M".
c) Hay tinh d6 tan cua Cd(OH), trong nudc ¢ chira ion CN™. Nong do can bang 1a [CN']=1,00.10"
‘M

d) Gia thiét ré‘lng chi tao thanh phuc Cd(CN)42', hay tinh phén tram sai léch do tan so véi do tan tim
dugc O cau c.
Biét T(Cd(OH),) = 5,9.10"°M°.



BAI GIAI:
a) S=1,14.10"M
b) S=59.10"M
c) S=0,5[0H7]=C(Cd)

C(Cd) = [Cd**] + [CA(CN)'] + [C(CN),] + [CA(CN)3 ] + [CA(CN)4*]

0,5[OH] =[Cd*"](1 + K;[CN] + K, Ko [CNT* + K KoK5[CNTP + K K KK, [CNTTH

[OH] =[2.T(1 + Ki[CNT] + KiKo[CN]* + K KoK5[CN T + K KKKy [CNTTHT?

=4,79.10°M

S =2,4.10"M

d) [OH7]=[2.T.(1 + KiKoKsK, [CNTH]2=4,47.10°M

S =2,24.10"M

Phan tram sai l1éch = 6,7%

OLYMPIC HOA HQC QUOC TE LAN THU 33:

Hai yéu t6 quan trong nhét anh hudng 1én do tan ctia cac mudi kho tan 14 pH va su ¢ mit cua tac
nhan tao phirc. Bac oxalat 1a mét vi dy dién hinh: Tich s tan cta no trong nude 1a T = 2,06. 10 tai
pH=7. D6 tan ctia nd bi anh huéng bai pH khi anion oxalat phan tmg véi ion hydroni va bang tac nhan
tao phtic chang han nhu amoniac dé tao phtic véi cation bac.

a) Tinh d¢ tan cua bac oxalat trong dung dich axit c6 pH = 5,0. Hai hang s6 phan li cta axit oxalic
lan luot 1a: K; = 5,6.107 va K> = 6,2.10°,

b) Véi su c6 mit ciia amoniac thi ion bac tao thanh hai dang phirc Ag(NH;)" va Ag(NH;),". Cac
hing s tao phtrc timg nic twong tmg s& 1a B; = 1,59.10° va B, = 6,76.10°. Tinh d tan ciia bac

oxalat trong dung dich chira 0,02M NH; va c6 pH = 10,8.

BAI GIAL:
a) T=[Ag[C,047]
Ta co: [Ag']=2S
C(C,04%) =S = [C,047] + [HC2047] + [H2C,04]

H,C,04 = H" + HC,04 K, =56.10"
HC,0, =H' + C,0,* K, =6,2.107°.
[ + 1 [ + -2
Ta c6 két quia sau: S = [C20f* O I L
KZ KIKZ
. KK,
=[c,0 )= S=as

1] +x [H+]+KK
TaipH=7thi[H]=10"= o~ 1
T=3,5.10"
TaipH=5thi[H]=10" = o ~ 0,861
S=2,17.10"
b) [NH;]=0,02M
Tai pH = 10,8 thi [H 1=1,585.10" = a~ 1
Téng nong do [Ag ] trong dung dich dugc xac dinh bdi phuong trinh
Cag=2S =[Ag'] + [Ag(NH3)'] + [Ag(NH;),']

Céac phan ung tao phl'rc
Ag"+NH; = Ag(NH3)" B =1,59.10°
Ag(NH;3)" + NH; = Ag(NH;)," B =6,76.10°

Tir cac phuong trinh trén ta d& dang suy ra dugc biéu thirc sau:



Cag =2S = [Ag'](1 + Bi[NH;3] + BiB2[NH;])

1
= |Ag" |= S=
S A A
Thay vao biéu thtc cta T ta tinh duge S = 5,47. 107,
OLYMPIC HOA HQC QUOC TE LAN THU 33:

Mot hop chat nitro hitu co (RNO,) duge khir bing phuwong phép dién hoa trong dung dich dém
axetat cO tong nong do axetat (HOAc+ OAc’) 1a 0,500M va c6 pH = 5. 300mL dung dich dém chta
0,01M RNO, dem khur dién hoa hoan toan. Axit axetic ¢6 K, = 1,75.10” & 25°C. Phan ung khur dién hoa
hop chét nitro xay ra nhu sau:

RNO, +4H" + 4¢ — RNHOH + H,O

Tinh pH ciia dung dich sau khi két thuc phan tng.

BAI GIAI:
RNO, + 4H" + 4¢ — RNHOH + H,0O
Ta co:
[HOAC]
K = pH
pPA, =D m
[HOAcC]

=0,5715
|OAc’ |
Mat khac ta c6: [HOAc] + [OAc] = 0,500
[HOAc]=0,1818
[OAc]=0,3182
Nhu vay s6 mmol cac chét luc ban dau la:
n(OAc) = 95,45
n(HOAc) = 54,55
S6 mmol RNO; bi khir s& 13: 300.0,0100 = 3mmol
Ttr phuong trinh ban phan tng ta thdy rang dé khir hoa hoan toan 3mmol hop chét nitro can
12mmol H'. S6 mmol H' ndy nhén dugc tir sy phan ly cuia HOAc.
Khi phan rng xay ra hoan toan thi:
n(HOAc) = 54,55 — 12,00 = 42,55mmol
n(OAc’) =95,45 — 12,00 = 83,45mmol
[HOAC]

Vay pH = pK, +m 5,16
OLYMPIC HOA HOC QUOC TE LAN THU 34:

Do tan 13 mot thong sd quan trong dé xac dinh duoc sy 6 nhiém méi trudng do cac mudi gy ra.
Do tan cua mot chét duoc dinh nghia 1a lugng chét can thiét dé c6 thé tan vao mot lugng dung moi tao ra
duoc dung dich bao hoa. Do tan cua cac chit khéac nhau tuy thudc vao ban chét cua dung moi va chét tan
cling nhu cua céac diéu kién thi nghiém, vi du nhu nhiét d6 va ap suat. Do pH va kha nang tao phuc cling
anh hudéng dén do tan.

Mot dung dich chira BaCl, va SrCl, déu & néng d6 0,01M. Khi ta thém mot dung dich bao hoa
natri sunfat vao dung dich thi 99,9% BacCl, s¢& két tha dudi dang BaSO,4 va SrSOq chi co thé két tha néu
trong dung dich con dudi 0,1% BaSO,. Tich sb tan ciia cac chat duoc cho sau day: T(BaSO,) =107 va
T(SrSO4) = 3.107.

1) Viét cac phuong trinh phan tmg tao két tua.




Tinh ndng d6 Ba®" con lai trong dung dich khi SrSO, bét dau két tua.

Tinh %Ba>" va Sr** sau khi tach ra.

Su tao phtic gy nén mot anh huong dang ké dén do tan. Phirc 1a mot tiéu phan tich dién chira
mot ion kim loai ¢ trung tAm lién két v6i mot hay nhiéu phdi tir. Vi du Ag(NHs)," 1a mot phire chira ion
Ag" 13 ion trung tdm va hai phan tor NH; 1a phdi tir.

D6 tan cua AgCl trong nude cat 1a 1,3.10°M

Tich sé tan cia AgCl 1a 1,7.10"°M

Hing s6 can bang cua phan © Ung tao phuc co gia tri bang 1,5.10".

2) Surdung tinh toan dé cho thay rang do tan ctia AgCl trong dung dich NH; 1,0M thi cao hon trong
nude cat.
BAI GIAIL:
1) Cac phan tng tao két taa:

Ba’’ + SO~ = BaSOy

Sr*" + 804”7 = SrSO4

Két tia BaSO, s& xay ra khi [so4 1= T(BaSO4)/[Ba2+] =10"M

Két tha SrSO, s& xay ra khi [SO4 ] =3.10°M

Néu khong xay ra cac didu kién vé dong hoc (chang han nhu sy hinh thanh ket tua BaSO, la vo
cung cham) thi BaSO, s& duoc tao thanh trudce, két qua 13 s& co sy giam ndng d6 Ba®". Khi ndng do
SO,4” thod min yéu cau két tua SrSO, thi luc nay ndng do con lai cua ion Ba™" trong dung dich c6 thé
duoc tinh tir cong thurec:

T(BaSO4) = [Ba*"][SO4*] = [Ba*].3.10° = [Ba’'] = 0,333.10°M

%Ba”" con lai tong dung dich = 0333—105 =0,033%
2) Can bang tao phirc gitra AgCl va NH; ¢6 thé duoc xem nhur 14 t6 hop cua hai can bang:
AgCly = Ag g + Cliag T=1,7.10".
Ag (g + 2NH3 (g = Ag(NH;)," K¢=1,5.10
‘ AgCly + 2NHig = Ag(NH3)," + Clyy K =T.K;=2,6.107
Can bang: (1,0 — 2x) X X

Do K rit bé nén hau hét Ag” déu ton tai & dang phirc:
Néu ving mat NH; thi ¢ can bang: [Ag'] = [CI]
Sy hinh thanh phtrc din dén: [Ag(NH;), ] = [CI']
Nhu vay:
lgovi s fer | &
[NH, | 1,0—2x

Két qua nay c6 nghia 14 4,6.10°M AgCl tan trong dung dich NH; 1,0M, nhiéu hon trong nudc
cat 1a 1,3.10°M. Nhu viy su tao thanh phirc Ag(NH3)2 dan dén viéc lam ting d6 tan ctia AgCl.
OLYMPIC HOA HOC QUOC TE LAN THU 35:

Cac axit yeu dwge chudn dg véi dung dich bazo manh da biét truée nong dé (dung dich chuan)
Dung dich axit yéu (chdt phan tich) dwoc chuyén vao binh nén 250cm’ va dung dich bazo manh (chat
chuan) diege cho vao buret. Piém twong dwong cua phép chudn dé dat dwoc khi lwong chdt chudn cdn
bang véi lirgng chdt phan tich. Gidan do biéu thi sw thay doi ciia pH nhie la mét ham cua thé tich chat
chudn dwoc thém vao dugc goi la duong cong chudn do.

Piém twong dwong ciia phép chudn dg chi cé thé dwoc xdc dinh bang 1y thuyét, né khéng thé
dwoc xac dinh bcing thuc nghiém. NO chi co thé wéc lwong duoc bcing cdach xac dinh su thay doi ciia mot

K= =2,6.10" = x =0,046M




vai tinh chat vt Iy trong quia trinh chudn dj. Trong phwong phdp chudn d¢ axit — bazo, diém cudi ciia

phép chudan dé dwoc xdc dinh bang cdch sik dung chat chi thi axit — bazo.

1) Xay dung duong cong chudn do bang cdch tinh mét vai diém ddc trung va chon chat chi thi thich
hop trong viéc chuan d 50,00cm® CH;COOH 0,1000M (K, = 1,8.10) bang dung dich NaOH
0,1000M. Vé chat chi thi c6 thé tham khdo bang 1:

Tén chi thi Khodng chuyén mau Mau dang axit — bazo
Metyl da cam 3,2—4,4 do - da cam

Matyl do 42-6,2 do - vang
Bromthymol xanh 6,0—-76 Vang - xanh

Phenol do 6,8—38,2 Vang - do
Phenolphtalein 8,0-98 Khong mau - do
Thymophtalein 93—-10,5 Khong mau — xanh

2) Axit ascorbic (Vitamin C) la mot axit yéu va chiu sy phan ly theo phuwong trinh:

C:H:05 = CsH-0; +H
C:H:05 = CeHsOs + H~

K, =6.8x107
Ko =2.7=10"

Chinh vi vay axit ascorbic co thé chudn dé dwoc ndc 1 bcing NaOH
50,00cm’ dung dich CsHsOs 0,1000M duwoc chudn dé bang 0,2000M:
(i) pH cua dung dich hic dau la:
a) 7,00, b) 2,58 c) 4,17 d) 1,00
(ii) Thé tich ciia chat chudn can dé dat dén diém twong dong la:
a) 50,00cm®  b) 35,00cm’  ¢) 25,00cm®  d) 20,00cm’
(iii) Sau khi thém 12,5¢cm’ dung dich chudn thi pH ciia dung dich sé la:

a) 4,17 b 2358 ¢) 7,00 d) 4,58
(iv) pH o diém twong dwong sé la:
a) 7,00 b) 8,50 c) 8,43 d) 8,58

(v) Chat chi thi dwoe sir dung trong phan g nay sé la (xem bdang 1)
a) bromthymol xanh b) phenol do c) phenolphthalein  d) thymolphtalein
(vi) pH ciia dung dich sau khi thém 26,00cm’ chdt chudn la:
a) 13,30 b) 11,30 c) 11,00 d) 11,42
BAI GIAI:
Phdn vmg chudn do: CH;COOH + OH = CH;COO + H,0

a) pH truée khi tién hanh chudn do

Do trude khi chudn dé thi trong binh nén chi ¢6 CH;COOH nén pH ciia dung dich sé dwoc tinh

tir phwong trinh phan ly CH;COOH

CH;COOH = CH;COO + H'

Tw phuwong trinh phan ly:
_[CECOOTH T _ | 4. 105
[CH:COOH]

thi néng do H' ¢6 thé duoc tinh theo biéu thirc:
[H']=/18x107 x0.1000 =1.34x107° M
=pH =287 ) 7

b) pH sau khi thém 10,00cm’ chat chudn:

Trong dung dich hic nay chira mudi natri axetat va axit axetic con dw nén né la dung dich dém:
Néng dé ciia méi chat trong dung dich dwoc tinh nhir sau:



(50.00 cm” % 0.1000 M) - (10.00 cm’ % 0.1000 M)
60.00 cm®

[CH:C0O0™] = 10.00 cm xﬁ.quClD %l
60.00cm”

Nong dé H' hic nay cé thé tinh dwoc bang cach dp dung phwong trinh Henderson —
Hasselbatch:

[H*]=1.8x107 x

=0.0667 M

[CH:COOH] =

=0.01667M

0.0667
0.01667

=720%107°M

=pH =414
¢) pH ¢ diém twong dwong
Liic nay thi toan bg lwong axit axetic phan img hét voi lirong NaOH thém vao nén trong dung
dich liic nay chi con lai anion axetat. Liic nay pH dwoc quyét dinh béi sw phén ly ciia anion ndy:

CH;COOH + H>0 = CH;COOH + OH
Thé tich chdt chudn can dé dat dén diém twong dwong (V) dwoc tinh nhw sau:
. 5000cm” =0.1000M | :
Vg = =30.00cm
0.1000M 9 9
Vao lic nay thi tong thé tich dung dich la 100cm’. Vio thoi diém nay cua viéc chudn do thi
[CH3;COOH] = [OH ] va:
[CHsC00 ] = 2220 cm XOI000M o1~ 0.0500 M
100.0 cm”
[OH] _Kw _1.00x107°
0.0500M Ka 1.8x107
[OH 1= +/0.0500x556x107° =527x10° M
=pOH =528 =>pH =872 ]
d) pH sau khi them 50,1 Ocm’ chdt chudn )
Vao thoi diém nay thi toan bg axit axetic dd chuyén hét thanh natri axetat nén pH cua dung dich
luc nay sé dwoc quyet dinh boi luvong dw dung dich natri hydroxit thém vao. Nhw vay:
- 3 m_rs 3 /
(50.10 cm® x 0.1000 M) - (50.00 cm’ x0.1000M) _ o ooy
100.1 cm”
=pOH = 4,00 = pH = 10,00
Luc nay dwong dinh phdn sé co dang

=556x107"

LN

[OH ]=

14
12
10 |

I
=N

Lo T (N R N T o =]
I

Volume of NaCH, cm?®
Do pH o diém twong dwong la 8,72 nén chi thi phu hop lic nay la phenolphthalein
2) (i) b, (ii) ¢, (iii) a, (iv) b, (v) ¢, (Vi) d
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Dung dich dém la dung dich c6 kha nang chdng lai su thay d6i pH. Thong thuong dung dich dém
gdm mot axit yéu va bazo lién hop cta n6 (vi du: CH;COOH/CH;COO") hay mét bazo yéu va axit lién
hop ctia nd (Vi du NH3/NH,"). Dung dich dém duoc tao thanh khi trung hoa mot phan axit yéu boi bazo
manh hay bazo yéu va axit manh. Chinh vi vay ta c6 thé chuan bi dung dich dém bﬁng cach tron mot
luong axit (hay bazo) yéu di tinh trudc voi phan lién hop cia no.

pH cta dung dich dém dugc tao thanh boi axit yéu HA va bazo lién hgp A™ dugc tinh theo
phuong trinh Henderson — Hasselbalch:

[HOAC]
H = pK
PH = pK,+77—

3) Tinh pH cta dung dich dém chua 0,200M axit fomic (K, = 2,1.10™*) va 0,150M natri fomiat.
4) Tinh pH cua dung dich khi thém 0,01000M dung dich NaOH vao dung dich dém ¢ cau 1
5) Tinh thé tich ctia dung dich NaOH 0,200M can dé thém vao 100,0cm’ dung dich CH;COOH 0,150M
(K, = 1,8.10”) dé thu dugc dung dich dém c6 pH = 5,00
6) pH cua dung dich dém chira 0,0100M axit benzoic (K, = 6,6. 10'5) va C¢HsCOONa 0,0100M sé la:
a) 5,00
b) 4,18
c) 9,82
d) 9,0
7) Khi tron cing mot thé tich 0,100 CH;COOH (K, = 1,8.107) va 0,0500M NaOH thi:
1) Dung dich sau cung sé la:
a) Du axit yéu.
b) Du bazo manh
¢) Dung dich d¢m
d) Ca ba déu sai.
ii) pH cua dung dich cudi sé 1a:
a) 3,02
b) 4,44
c) 3,17
d) 7,00
6) Khi tron cung mdt thé tich dung dich CH3;COOH 0,100M va NaOH 0,150M thi:
i) Dung dich cudi cing sé la:
a) Du axit yéu.
b) Du bazo manh
c) Dung dich dém
d) Caba déu sai.
ii) pH cua dung dich cudi sé 1a:
a) 12,00
b) 12,70
c) 13,18
d) 12,40
7) Khi tron cliing mot thé tich dung dich CH;COOH 0,150M va NaOH 0,100M thi:
i) Dung dich cudi cung s& la:
a) Du axit yéu.
b) Du bazo manh
¢) Dung dich d¢ém




d) Céba déu sai.
ii) pH cta dung dich cudi s& 1a:
a) 3,17
b) 3,02
c) 2,78
d) 3,22
8) Khi tron cung mot thé tich dung dich CH;COOH 0,100M va NaOH 0,100M thi:
i) Dung dich cudi cung s& 1a:
a) Du axit yéu.
b) Du bazo manh
¢) Dung dich d¢ém
d) Caba déu sai.
1. pH cua dung dich cudi s& la:
a) 7,00
b) 13,00
c) 2,87
d) 3,02
BAI GIAI:
1) pH=3,55
2) Natri hydroxit s€ phan tng vé1i HCOOH:
HCOOH + OH  — HCOO™ + H,O
Phan tng nay xay ra hoan toan nén:
[HCOOH] = 0,140M
[HCOO] = 0,160M
Vay pH = 3,60
Luu ¥ rang ta thém mot bazo manh nhw NaOH ma pH chi thay d6i 0,05 don vi
3) GoiVlia thé tich cua dung dich NaOH. Nhu vay thé tich cubi cua dung dich sé 1a (100,0 + V) va )
mmol CH;COOH va OH" 1a 100,0.0,150 = 15,00mmol va V.0,200 = 0,200V mmol tuong tng. Tu
phan ung:
CH;COOH + OH — CH3COO" + H,O
Nhu vay luong CH3COO' sinh ra sé€ 1a 0,200V mmol va luong CH3;COOH chua phan tng sé 1a
(15,00-0,200V)mmol. Nhu vdy ndng d6 cta cac tiéu phan trong dung dich dém s& 1a:

[CH,COOH |= 15,00-0,200 , -
100,0+V
lczr,coo )= _0,200r"
100,0+V

Tir biéu thie hing s6 phan i cta axit axetic ta co thé nhan duoc:
lcH,coo ]k,
[cH,cooH] |H"]

0,200V
100,0+V  18.107
15,00-0,200  1,0.10°°

100+V
OLYMPIC HOA HOC QUOC TE LAN THU 37:

=V =4821cm’




Nhua trao d6i ion ¢ thé duoc st dung dé hép thu va phan 13p cation va anion. Ching c6 thé
dugc dicu ché tur cac vat liéu v6 co va hiru co. Mot loai nhya trao doi cation hitu co ¢6 the dugce tong

hop bang sy dong tring hop styren /divinyl benzen tiép theo boi sy sunfo hoa bang H,SO4 nhu & 50 d6
l:

c=C c=cC _C_C_C_C _C_C_C—
Na,S,0 H,SO
G © @ N @ .
c=cC —C—C—C— —C—C—
[ polymer ] [ cationic exchanger ]
RH"
So d6 1

Nhua trao d6i cation (ki hiéu 1a R'H") ¢ thé duoc sir dung dé hap thu cac cation. Phan tmg c6
thé dugc biéu dién nhu sau:
RH +M =RM+H" Kc=[RM]H[RH M (1)
Kp = [RM]/[M] (2)
Nhura trao ddi cation RH™ ¢6 thé dugc chuyén héa thanh chét trao ddi ion RM™ hay RM*" bang
phan tmg gitra R'H" v6i mot hydroxit kim loai M(OH),. Phwong trinh phan tmg s& 1a:
RH +MOH=RM" +H,0 3)
Va  zRH +M(OH),=(R)M" +zH,0 4)
1) Mot loai nhya trao ddi cation R'Na" duoc str dung dé loai CaCl, trong nudc may.
a) Viét phuong trinh phan tmg.
b) Néu mot loai nhya trao d6i khac R'H' duoc sir dung dé thay thé cho R'Na'.
i) Viét phan tmg xay ra.
ii) Cho biét loai nhya trao d6i ion nao R'H™ hay R'Na' thi phu hop hon trong viéc loai Ca®" ra khoi
nudce thai va cho biét 1y do.
2) Mot loai nhua trao d6i anion hiru co (R'CI) ¢6 thé dugc tong hop bang sy dong trung hop styren
/divinyl benzen véi xtc tac 1a mot axit LeWis nhu AICl; va mot amin bac 3 NR’3, nhu so dd sau:

l
- " —*o——— —C—C—C—C—
ok iﬁ 8 Q O

-6 E—6—
=O=0=0~
[ Polymer ] [ Anionic Exchanger |
R+CI-
[ Scheme 2 ]
Loai nhua trao d6i ion R"OH" ¢6 thé nhén dugc tir phan ng:
R'CI'+ NaOH = R"OH" + NaCl )

a) Béng cach ndo ma H' sinh ra tur dung dich HCI c6 thé bi loai bo v&i mot loai nhua trao ddi ion
R"OH". Viét cac phuong trinh phan Ung xay ra.



b) Bang cach nao ta c6 thé loai dugc ion SO trong nuéc may bang loai nhua trao d6i ion R"OH
trén. Viét cac phuong trinh phan ng xay ra.

‘Dung lugng (S) cua nhya trao d6i cation R'H™ d6i v6i mot ion bi hap thu c6 thé duoc xac dinh
bang s6 mol ctia ion hap thu/gam ctia mot nhwa trao doi ion tong 1,0mL dung dich nudc va c6 thé duge
tinh bang cach sir dung phuong trinh sau:

S = ([RM] + [RH]).107 (6)

Dung lugng (S) ctia mdt nhya trao ddi cation RH' dbi véi ion M trong mot dung dich nude co
thé duoc xac dinh tir hing sd can bang K¢, hing s6 phan bd Kp va ndng do cia cac ion M™ va H' trong
dung dich.

3) Hay chung minh phuong trinh sau:

1/Kq = [M"]/1000S + [H'/K.S.1000 (7)

4) Nhuya trao d6i ion c6 thé duoc st dung dé 1am pha tinh trong phép sic ky 1ong dé hap thyu va phan
1ap céc loai ion khéac nhau. Vi du: nhya trao ddi anion R'OH" ¢6 thé duoc st dung dé phan 1ap céc
ion X" va Y™ c6 thé duoc rira giai bang NaOH. Phép séc ky 1ong trong viéc phén tich cic anion X va
Y™ da sir dung 30cm cot nhya trao ddi ion nhu & hinh 1.

Vi t), tp va t, 1a thoi gian duy tri (Retention time)(tg) d6i véi X va Y™ va dung moi rira giai tinh
khiét NaOH c6 thé di qua cot, o1 va w2 1a chiéu rong pic ciia X va Y". S6 dia 1y thuyét N va chiéu
cao dia H (chiéu cao cua tong so dia 1y thuyét) cua cot co thé duoc tinh boi cac biéu thirc sau:

N = 16(tg/®)". (8)
vaH=L/N )
t
< t >
v-
<
to
/:\ | | tR
1.0 10. 14.

Retention Time / min

Hinh 1: Sic ky phd dd ctia ion X" va Y~
v6i L 1a chiéu dai cot. PO phan giai (R) ctia cot va hé so phan ly a d6i voi X va Y™ ¢6 thé dugce xac dinh
badi cac hé thac:
R=2(t2-t)/ (01 + o) (10)
va  a=(t-t)/ (ti—1t) (11)
a) Tinh s6 dia Iy thuyét cta cot
b) Tinh chiéu cao dia. )
c) Tinh do phan giai (R) cta cdt doi voi hai anion X va Y.
d) Tinh hé s6 phan ly o d6i véi X va Y~



5) Mot s6 loai nhya trao ddi ion c6 thé nhan duogc tir nhiing vat li€u vo co. Zeqlit ‘
[(M*")(ALO3)w/(SiO2)n] (M*" =Na'; K" hay Ca>"; Mg>") la nhitng vi du dién hinh vé nhiing nhya
trao doi ion v6 co. Mot so vi du vé zeolit dugc cho trong hinh 2.

Hinh 2: Mot s6 loai zeolit
Mot loai Na* - zeolit (ki hiéu 1a Z-Na*) véi kich thudc 16 héng 1a 13A 12 mot loai nhya trao ddi
ion quan trong dé loai cac ion Ca®" va Mg?" ra khoi nudc may. Cac loai zeolit voi kich thudc 16 hong
xéc dinh thi c6 d6 chon loc hip thy rat cao ddi v6i cac phan tir khac nhau. Vi du H,0 va iso-butan. Nhu
vy, zeolit ddng vai trd nhu 1a mot cai ray phan tir. Zeolit ciing ¢6 thé duoc sir dung nhu 1a mot chét xuc
tac trong cong nghé hoa dau. Vi du: trong hoa dau iso-butan 1 két qua cta su ting toc do crackinh céc
tac nhan hép phu chon Igc.
a) Viét phuong trinh phan tng loai Ca®" ra khoi nuéc may véi zeolit Z-Na*.
b) Viét phuong trinh phan tng ciia viéc hap thu K véi zeolit Z-Na*.
BAI GIAI:
1) a) 2RNa + Ca®*" = (R),Ca + 2Na"
hay 2RNa + CaCl, = (R),Ca + 2NaCl
b) i) 2RH + Ca*" = (R),Ca + 2H"
hay 2RH + CaCl, = (R),Ca + 2HCI
ii) St dung RNa thi kha thi hon so v&i viée sit dung RH boi vi san phim cta su hip thu Ca®* bang
RNa 1a NaCl 1a san pham it c6 hai hon 1a HCI (Iam giam pH)
2) a) R'OH + HCl=R'CI' + H,0
b) Budc dau tién s& xay ra phan tng:
2R'OH + SO4* = (RM),S04% + 20H
Sau d6 thi thém HCI vao dé trung hoa lwong OH’ sinh ra & budc 1:
H'+OH =H,0
3 Thay phuong trinh (1), (2) vao (6) va sir dung mét sd bién ddi toan hoc don gian ta nhan duoc:
1/Kq = [M"]/1000S + [H'/K¢.S.1000
4 a)N; = 16(t/w)* = 1600
N = 16(ty/0,)* = 1394
N=(N; +N)/2=1497
b) H=L/N=0,021cm
C) R=R=2(t2-t1)/ (01 + m2) = 3,2
d) a=(-t)/(h—t)=1,44
5.a) Z-Na" +Ca® =Z-Ca +Na"
b) Z-Na" +K" =Z-K"+Na"
OLYMPIC HOA HQC QUOC TE LAN THU 37:
Luong canxi trong mau ¢ thé dugc xac dinh boi cach sau:




Budc 1: Thém mot vai giot chi thi metyl dé vao dung dich mau di duoc axit hoa va sau do6 1a
tron voi dung dich NayC,04.

Budc 2: Thém ure (NH),CO va dun s6i dung dich dén khi chi thi chuyén sang mau vang (viéc
nay mat 15 phat). Két tia CaC,04 xuét hién.

Budc 3: Dung dich néng dugce loc va két tha CaC,0, duoc rira béng nudce lanh dé loai bo luong
du ion C2042'.

Budc 4: Chat ran khong tan CaC,04 dugc hoa tan vao dung dich H,SO40,1M dé sinh ra ion Ca*"
va H,C,04. Dung dich H,C,04 duoc chuan d6 v6i dung dich chuan KMnO, dén khi dung dich c¢6 mau

hong thi ngimg. . ) .
Cac phan ung xay ra va cac hang s6 can bang:
2+ - -8
CaCy04i) > Ca (ag) + C204 (aq) T =1.30x10
Ca(OH)ze — Ca’ (g + 20H (aq) T =6.50x10"
- + -2
H2C204(aq) <> HC204 (aq) + H (aq) Ka]_ = 560X10
- 2- + -5
H20 < H'(ag) + OH (ag Kw = 1.00x10 "
1. Viét va can bang cac phuong trinh phan ng xay ra ¢ budc 2. )
2. 25,00mL dung dich mau canxi dugc xac dinh bang phuong phap trén va da sir dung hét 27,41mL

dung dich KMnOy, 2,50.10°M & budc cudi cing. Xac dinh ndng d6 Ca®* trong mau.
3. Tinh T ctia CaC,0, trong mot dung dich dém c6 pH = 4. (Bo qua hé sb hoat d0)
Trong phép phan tich trén thi ta da bo qua mot nguyén nhan quan trong gy nén sai sd. Su két tia
CaC,04 6 budc 1 s¢ khong hoan toan néu ta thém mdt lugng du C,0.4% do cac phéan Gng sau:

2+ 2-

Ca (ag + C204 (aq) = CaCy04(aq) K¢ =1.0x 10
2- 2-

CaC204(aq) + C,0,4 (aq) — Ca(C204)2 (aq) K =10

4. Tinh ndng dd can bang cia Ca* va C,0,4” trong dung dich sau khi tao thanh luong két tia tdi da cia
CaC20‘4. .
5. Tinh ndng d6 ion H va Ca®" trong dung dich bdo hoa CaC,04 (B qua hé sb hoat do).

BAI GIAL:
1. (NH,),CO + H,0 —22NH , + CO,
2. [Ca*1=6,85.10"M
3. [Ca*']  =[C,047]+[HC,047 + [HoCr04]
= [C,047](1 + [HV/K,; + [H /K K>)

Vay [C,047] = [Ca® /(1 + [H' VK, + [HTY/KK2) (1)

Thay (1) vao biéu thirc tich s6 tan: T = [Ca*"][C,047] ta tinh duoc [C,047] = 1,92.10*M
4. Taco:



C, =[ca* J+|cac,0,,,, |+|calc,0,)7 |

:T([(%FKJ.I +K K ,|c,07 ]]
Uy

o, =—T;+T1<f11<f2 =0
dlc,0} ] [c,ox] 7

[c,02]=1010"M = ca® =13.10° M
5. Can bang dién tich: 2[Ca®"] + [H] = 2[C,047] + [HC,04]+ [OH] (1)

Can bang khéi lwong: [Ca”™]  =[C,047] + [HC,04] + [H2C204]  (2)
Vi Ky, rét nho nén ndng do ciia HyC,04 ¢6 thé bo qua.

Két hop (1) va (2) ta c6: [HC,04] = K/[H] - [H] 3)
[C2047] = (KoKy)/[HT? - K; 4)
[Ca®] =T/[C,04] = T[H /KKy — Ko[H'T) (5)

Thay (3), (4), (5) vao (2) va giai phuong trinh sinh ra ta dugc: [H'] = 5.5. 10°*M
[Ca™]=1,04.10"M -
OLYMPIC HOA HOC QUOC TE LAN THU 37:

A . ~ - A r 2 r r .~ r . 2+ 2+ 2+ 2+ 2+
Mot hoc sinh da nghién cuu phan ung hoa hoc giita cac cation A , B , C , D , E trong
dung dich nitrat va cdc anion X, Y, Z, Cl, OH trong dung dich chita cation natri dong thoi cé mét
phoi tur hitu co L. Hoc sinh nay da xdc dinh dwoc mot so hop chat két tua va mot so phirc chdt mau nhw
trong Bang 1 duoi ddy:

Bdng 1
X Y z Cl OH L
A2+ sk ok ok ok sk ok okok két tia e
trd'ng
77 %3t 1 ket 1 ok ok ok k ook ok i 2+
B ét tua ét tua Phirc BL,
vang trang
c két tiia | kéttiia | kéttia | kétuia | kétnia | Céc phitc
Z A A < 2+ 2+
trang nau nau trang den CL , CL,
D2+ skskok két tua d‘o’ fesksk seskok seskosk skskok
EZ+ *xx |\ [ot tia do| két tia ot ok ok
trang

k% = khong phan ung,

. 24 2+ 24 2+ 2 .
1 Ldp so do tach cac cation A +, B +, C +, D +, E trong dung dich nitrat bang cdach sw dung cac
dung dich thuéc thLZ’Nkhdc nhau chita cac anion X, Y, Z, Cl, OH . Ghi r6 san phcfm cdac san phcfm

hinh thanh trong moi buoc.

2 Ldp so do tach cac anion X, Y, Z, CI, OH trong dung dich chita cation natri bang cach sir dung
r 2 2+ 2+ 2+ ,
cdac dung dich thuoc thir khac nhau chira cac cationA ,B ,C , D . Ghi ro san pham cac

san phdam hinh thanh trong méi buéc.



3 Két tua trang BY; va két tiia ndu CY; tan it trong nudc véi tich sé tan twong img tai 25°C lan lwot
103.20 x10" va 2.56 x 10",

a) Tinh do tan cua BY,.

b) Tinh do tan cua CYo.

4 Chuan bi trong cdc binh dinh muc 50 mL mot nhom cac dung dich chira B valL bﬁng cach thém
vdo méi binh 2 mL dung dich B** 8,2 x 10-3 M. Thém vdo méi binh cdc lwong khdc nhau cia dung
dich chita phoi tir L nong do 1,0 x 1 0-2 M. Pha lodng dung dich trong méi binh bang niedc d"é’n
vach mirc (50 mL). Do hé so hap thu cua phirc BL, tai 540 nm cho moi dung dich trong mot ong
dai 1,0 cm. Cac dir liéu thu duoc trong Bang 2. (Ca B2+ va phéi tir L khéng hdp thu (4 = 0) tai
540 nm.) [Phuong phap ti I¢ mol]

a) Tinh gid tri n (s6 phéi tri) trong phirc BLH%.

. . 2
b) Tinh hang so tao thanh (K cua phirc BL, "

Bing 2
L thém vao Hé s6 hdp thu L thém vao Hé s6 hdp thu
Vi (mL) (4) Vi (mL) (4)
1.00 0.14 2.00 0.26
3.00 0.40 4.00 0.48
5.00 0.55 6.00 0.60
7.00 0.64 8.00 0.66
9.00 0.66 10.00 0.66

. . 2
5 Thém rat cham chat ran NaY (tan) vao mot dung dich chira B ' 0,10M va C** 0,05 M duoc pha tir

cdc dung dich mudi nitrat twong ung cua chung.

. 2 2 . - .
a) Cation nao két tua trudc (B : hay C +)? Nong do [Y ] bang bao nhiéu khi ion nay két tua? (Cho
- -13 0 3 r
Ky, (BY;) =3.20 x10 va Ky, (CY;) =2.56 x10 tai 25 C.) [Tdch bang ket tua]
b) Nong dé ciia ion Y va cation con lai bang bao nhiéu khi cation dau tién da két tia hodn toan (gid
. . ) . -6

thiét rang sau khi ket tua hoan toan néng do cation dau tién trong dung dich <10 M)? Su dung tac

- 2 2+ 2+ 3 ’
nhan Y co thé tach B va C  bang phwong phap két tua hay khong?

BAI GIAI:
1. cach tach:



cl
cCl C:_g:—, B DT:E_:::
OH
AlOH); | < B¥, 0" E* >
"
@

2
2. Cach tach:
xvz eron O
AJ
I ]
A{OH], <G Er D
o™
| .
ID‘(; | e
—E;.
BX; (z.eD
. .
LI
Tor
Icm,'
3. a)
BY: = B + 2Y Ksp = (S1)(281) =3.20 x 10°
s, 28

457 =3210° =8, =20.107
b)



CY: = €7+ 2Y  Ksp=(S2)(25:) =256 x 10"
S 254

45, =256.10" =8,=4,010" 7 ,
4) a) Do thi phu thudc gitra hé so hap thu A va thé tich Vi, cua chat L co dang nhw sau:

1.00
B ( Break point )
D.” 5.1 :EIL _."t-'
E * -"‘
A_ l---“:}i-- I e ———
0.60 b
0.40 P f
|
.20
[ IR T 1

L R ¥ B I R T
V. /mL

Tir thé tich L & diém gdy B (tdt cd cac ion B*" déu da tao phire véi L) trén do thi thi ta cé thé tinh
n nhuw sau:

n=sémolL/s6émol B> =51107.107/2.107.82.107 = 3

Piéu d6 c6 nghia la phirc gitia B> véi L ¢6 dang BL5*"

b) * Tinh hé so tat mol &:
O diém gay A = 0,66 = &1. [BLy "] = ¢=2,01.10°

* Chon mét diém bat ky trén do thi, vi du:

Tai diém P: la diém ma 2,0mL L duoc thém vao; A = 0,26

A=026=2x1x[BlLs |

‘[Bls 1=026/2=026/(201x107)=129x10 M
B1=(20mLx82x 10" —50 mL «1.29 x10" M)/ 50 mL
B=199 10" M

[L]=(20mLx 1.0 x 107 =3 « 50 mL x1.29 x10" M}/ 50 mL

L]=13x10"M
Nhu vay:
4+ 23 3, -4 -4 5.3
Ke=[BLs 1/(B LT} =(1.29%10 )/ ((199=10 )(1.3x10°))
K= B.74 %10
5 a) Khi bdt dau hinh thanh két tua CY thi:



= [CT]Y ] =256.10"
« [Y]=((256 x 107 )/0.05) =226 x 10" M

Tinh twong tw cho khi hinh thanh két tiia BY ta duwoc: [Y] =5, 06.10°M
Vay chcft CY, két tiia trude
b. Chat C** sé két tia hoan todn dm' dang CY, khi [C*] = 10°M

Nhue vy [CTT][Y] =2, 56. 107 = [Y] hic nay sé bang 5,06.107*M

Piéu nay cé nghia la C*" sé bi két tiia hodn todn dudi dang CY; khi [Y] = 5,06.10°M

Liic nay thi doi véi ket tua BY, thi

[B][Y ] =256.10° < Kyp(BY:) = 3,2. 10°

Nhue vy hic [Y] = 5,06.107M va [Bz+] 0,1M thi chét BY; van chua dwoc két tia

Piéu nay c¢é nghia la ta hodn todn c6 thé tach cdc ion B> va C** ra khéi dung dich bang phwong
phdp két tia phan doan véi Y la tac nhan.

IV.  OLYMPIC HOA HOC CAC NUOC TREN THE GIOI:
OLYMPIC HOA HOC AO 1999:

Luong oxi trong mau duoc xac dinh bang phep phén tich iot nhu sau (phuong phap Winkler):

Budc 1: Oxi trong dung dich oxi hoda Mn®* thanh Mn(IV) trong méi trudng kiém tao thanh
MnO(OH);.

. Budc 2: Thém axit vao hop chat cia mangan néi trén phan tmg v6i lugng du Mn®* tao thanh ion
Mn™".
Bude 3: Ion Mn®* nay oxi hoa thudc thtr iodua tao thanh iot va Mn>* bi khtr thanh Mn**,
Budc 4: Lugng iot sinh ra trong budc 3 dugc chuan do bang dung dich thiosunfat.
2) Viét phuong trinh ion cta 4 phan tng trén.
2) Phan tich nhitng mau nudc séng “Schwechat” cho két qua sau:

Chuén ho4 dung dich natri thiosunfat Na,S,0;: dung KIO; trong méi truong axit, khi do ion
iodat bi khtr thanh ion iodua. Véi 25,00mL dung dich KIO; (B(KIO3) = 174,8mg/L) di phai dung hét
12,45mL dung dich Na,S,0;.

Ngay sau khi ldy miu nudc, lugng oxy cta nd duge xac dinh theo phuong phap Winkler. Da
phai dung 11,80mL dung dich Na,S,0;5 trén cho 103,50mL mau nude & 20,0°C. Nong do oxy bao hoa
trong nude ¢ 20,0°C 13 9,08mg/L.

Mau thir hai (V =202,20mL, T = 20,0°C) duoc u trong 5 ngdy & nhiét d6 20,0°C, timg véi
6,75mL dung dich Na,S,0;.

iii) Viét phuong trinh ion ciia phan mg chuan hod dung dich thiosunfat.
1v) Tinh ndng d6 mol/L cta dung dich thiosunfat

v) Tinh ham lugng oxy (mg/L) cia miu nudc ngay sau khi lay mau.

vi) Tinh chi s6 bdo hoa oxy ctia mau nudc nay.

vii) Tinh ham lugng oxy cua mau nude ndy sau khi i 5 ngay.

viii) Tur cac két qua trén co thé xac dinh duoc cac thong s6 dic trung nao? Gia tri cua no6 la
bao nhiéu?

BAI GIAI:

i. Budc 1: 2Mn*" + O, + 40H™ = 2MnO(OH),.

Budc 2: 2MnO(OH), + 2Mn*" + 8H" = 4Mn’" + 6H,0
Budc 3: 4Mn®" + 41" = 21, + 4Mn*".
Budc 4: 21, + 45,057 = 28,04~ + 4T,
ii. a) [0 + 6S,05” + 6H =T + 3H,0 + 9S + 3S04>
b) C(S,05%) =9,841.10°M
¢) n(0,)=2,903.10”mmol = B(0,) = 8,976mg/L.



d) SSI=98,9%
e) n(0Oy)=0,0166mmol = B(O,) =5,20mg/L
f) BSBs=3.78mg/L
OLYMPIC HOA HOC AO 2005:
O 25.0°C va 4p suat riéng phan ciia CO, 1a: p(CO,) = 1.00 bar. 0.8304 lit khi CO, hoa tan trong
1.00 lit nudc.

1. Tinh nf)ng dgf) mol cia CO; hoa tan
2. Tinh hajng s0 Henry cua CO, ¢ 25.0°C. ) . i i
3. Tinh néng d6 mol cta CO; hoa tan trong nudc mua, néu phan thé tich cia CO; trong khi quyén

c6 ham luong 380 ppm mdi ngdy va ap suét cia CO, ¢6 gia trj 1a 1.00 bar.

Mot phan CO, hoa tan s& phan umg vo6i nude dé tao thanh axit cacbonic. Hang s6 can bang cua
phan tng nay la K=1.67-10°  v6i ndng do ciia nude duge dua vao K,
4. Tinh nong do cua axit cacbonic hoa tan trong nudc mua? Biét nong do ctia CO, 1a khong doi.

Do6i v6i hiang s6 phan li thir nhat thi [H,CO3]* dugc st dung thay thé cho ndng d6 cua axit
cacbonic. [H,COs]* 1a tong nong d6 clia axit cacbonic va lugng khi CO, hoa tan trong nudc.

Céc gia tri 1a: Ka; =4.45-107 and K, = 4.84107".
5. Tinh pH cua nuéc mua. Bo qua can bang ty proton phan cua nudc va hang s6 phan 1i Ku, cia

axit cacbonic. Biét rang nong d6 cua [HCOs]* 1a khong doi trong sudt quia trinh.

Vao nam 1960 thi phan thé tich cia CO, trong khi quyén 1a 320ppm

6. Tinh pH cta nudc mua vao thoi diém nay (tat ca cac diéu kién khac déu nhu ciu 3.5.).
Pa voi (CaCO3) ¢6 tich s6 tan T = 4.70-107.
7. Tinh d6 tan cua da voi trong nude tinh khict. Gia thi€t rang cd mudi hydrocacbonat va muoi

cacbonat déu khong phan (g sinh ra axit cacbonic.

Tinh d6 tan cua CaCOs trong nudc mua vao thoi diém nay. Nhu da noéi trén [HoCO;3]* ludn 1a
hang sb. Dé tra 101 cau hoi nay phai lam nhiing viéc sau:
8. Hay xac dinh nhimng ion chua biét nong do.
9. Viét cac phuong trinh can thiét dé tinh ndng do cac ion nay.
10.  Xac dinh phuong trinh cubi cing véi [H;0'] 12 4n s6.

Vé6i nhimg phuong trinh bac cao thi ta kho 1ong giai dugc chinh xdc. Ta c6 thé gia thiét gin ding
rang pH = 8.26 dé tién tinh toan

11. St dung tat ca nhirng thong tin trén tinh do tan cua da voi.
BAI GIAI:
1. Nong d6 cta CO, hoa tan:
pV=nRT
:p-V: 1.00-0.8304 — 0.0335mol
R-T 0.08314-298.15K

_ 00335 _4.0335mol/L

2. Hrfmg sb Henry: ¢ =pirKg
K, :O'O]i =0.0335mol/bar-L

3. C(CO,) trong nudc mua:

Ceo, =3-810™-0.0335 = 1.27-10” mol/L

4, Nong dd cua axit cacbonic hoa tan trong nudc mua:



COz + H20 = H2CO3
H.COI_ 1 67.10°
[CO,]
[H2CO3] = 1.67-10-3-[CO2] = 2.13-10-8 mol/L
5. pH ciia nuéc mua vao thoi diém nay:
[H,CO3]* = [CO,] + [H,COs] = 1.28:10”° mol/L

[H,CO;,]

= 4.45.107

XZ

H;0']=[HCO;]=x — =K
HO] = [HEOs ] 1.275-10°
x =2.382:10° mol/L
pH =-log x = 5,62
6. Gia tri pH ctia nuéc mua vao nam 1960:
[CO,] = 3.2:10" bar0.0335 mol/bar-L = 1.07-10° mol/L
[H,COs3] = 1.67-107-[CO,] = 1.79-10" mol/L
[H,CO;3]* = [CO,] + [H,COs] = 1.07-10” mol/L
[H,0°]=[H,CO,]* Ky, =2.19-10°mol/L

pH = -log [H30"] = 5,66

7. Do tan ciia da voi trong nudc cat:

[Ca® ] [COs* =K. =4.7-10"

[Ca’]= 4.7 -107° =6.856:10” mol/L

S (CaCOs) = 6.86:10” mol/L
8. Céc ion chua xac dinh duoc nong do:

[Ca™], [H507], [OH], [CO5™], [HCO5]
9. Céc phuong trinh can thiét:

D [Ca”][CO =Ky

(I)  [H;0'J[OH]=Kw
[HCO,1-H,0°] _

[H,CO,]1* !
2- +
(Iv) [CO3 ] [I_,|3O ] = Ksz
[HCO;]

a. 2:-[Ca**]+ [H;0'] = [OH] + [HCO5] + 2-[CO5*]
10. Nhan duge tir phwong trinh ctia H;0':

HCO;) = K MO,

[H,07]
Ksz -[HCO;] _ Ksz 'Ks1 -[H2C03] -
[H,07] [H,0*]?

(111

[CO 1=



K, K, -[H;0"T?

[Ca*]= :

[CO2 ] K, ‘K, -[H,CO,;]1*

Kw
OH ] =
[OH"] = 0]
Thay vao (V):
K -[H,0°]° 4 [H,07] = KW+ + Ks; '[H2C+O3]* +2. Ks, -Kgy '[H+2§:03]*
Ks, - Kg; - [H,CO5]* [H;07] [H,07] [H,07]

Chuyén vé:

2-K, -[H,0']*
Ksz 'K51 -[H2C03] *

11. Do tan cua da voi:

+[H;0' T — (Kw+Ks1-[H2CO3]%) [H301-2-Ks 1" Ko [ H,CO5]* = 0

K, -[H;0"]?
Ksz 'K51 '[H2C03] *
OLYMPIC HOA HQC BUNGARI 1998:

Bac clorua dé dang hoa tan trong dung dich amoniac trong nuéc vi tao ion phte:
AgCly + 2NH; «» [Ag(NH;),]" + CI.
a) Mot lit dung dich amoniac 1M hoa tan dugc bao nhiéu gam AgCl? Biét:

S (CaCOs) = [Ca*] = =5.17-10"mol/L

AgCly o Ag™+CI T=18.10"
[Ag(NHs),]” <> Ag" + 2NH; K=1,7.10". 7
b) Xac dinh tich s6 tan T cua AgBr. Biét rang 0,54g AgBr c6 thé tan dugc trong dung dich amoniac
IM.
BAI GIAI:
a) Taco:
A NH
'] ~1,7.107

|Ag(NH )2 |

T=[ag Jcr|=18.10"
Vi [Ag ] <<[CT]; [Ag(NH3),]" = [C1]; [NH;] = 1 - 2[CT]
[Ag'] = T/[CI'] nén thay tat ca cac ddng thirc trén vao phuong trinh cua K ta tinh dugc
[CI'] = 0,0305M. = magci = 4,382
b) [Br]=0,33/188=1,75.10"M

TArBr — K2
e a-2[8r)

. -7
5] =1,7.10

=T 10, =5.3.1077

OLYMPIC HOA HOC BUNGARI 1998:
a) Xac dinh ndng do ion hydro va gia trj pH ctia dung dich tao thanh khi cho 0,82g CH;COONa
vao 1L dung dich CH;COOH 0,1M
b) Phai thém vao bao nhiéu gam NaOH rin vao dung dich nay dé 1am pH ting mot don vi.
¢) So vdindng d6 ciia phan tir CH;COOH trong dung dich CH;COOH 0,1M thi ndng d6 phan tir
CH;COOH trong cac dung dich thtr nhat va thr hai di thay doi theo nhimg ti s6 nao? (C6 thé
tinh gan dung). Biét K,(CH;COOH) = 1,8.107




BAI GIAI:
CH3COOH = CH;COO +H"
lcr,coo |1 |
“  [cH,COOH]
CH3COONa = CH3;COO + Na"
CH3;COOH + NaOH = CH3COONa + H,0
Dbi voi dung dich axit axetic (tinh khiét) ban dau:
[CH;COO]=[H"]; [CH3COOH]; = Cayit = 0,1M
[H']=(0,1K,)"* = 1,34.10"°M
a) Hon hop axit yéu va mudi ctia n6 1a dung dich dém nén:
[HOAc] _ 374
[OAc™ |
b) Khi thém bazo manh ndng do Cp thi C*puéi = Cnusi + Co; Caxit = Caxit - Co
pH tang mot don vi trong ung véi [H'] giam 10 1an:
[H+]2/[H+]3 = [Caxit~(C1nu6i + Cb)]/[clnu6i~(caxit - Cb)]
[H]3=1,8.10"M; Cy = 0,045M
myaon = 1,88
¢) [CH3COOH]; = ([H1)”K.~ 0,IM
[CH3;COOH]; = [H'].Crnusi/Ka = 0,1M hodc chinh x4c hon
[CH3;COOH]; = Cayit - [H']2 = 0,0986M
[CH3COOH]; = [H'].(Cinusi + Cb)/K, = 0,055M
[CH3;COOH],/[CH;COOH], ~ 1
[CH3;COOH]:/[CH;COOH], ~ 0,55
OLYMPIC HOA HOC ITALY 1999:
Phai diéu ché mot dung dich dém (pH = pK,) tir mot dung dich axit don chic. Phai thém vao dung
dich nay mot luong chét theo s6 mol la:
a) Bang (s6 mol cta bazo lién hop)
b) Gép d6i (s6 mol cua bazo lién hop)
¢) Khong (s6 mol cua bazo lién hop).
d) Bing (s6 mol ciia bazo manh)
BAI GIAI: Cau a.
OLYMPIC HOA HOC ITALY 1999:
Trong phan tig cn bang;
HCN + H,0 = H;0" + CN°
Nhimng phan tir nao 1a axit theo dinh nghia ctia Bronsted va Lowry:
a) HCN; CN°
b) Hzo; H3O+
c¢) HCN; H,O
d) HCN; H;0"
BAI GIAI: Cau d
OLYMPIC HOA HQOC ITALY 1999:
Pé diéu ché dung dich H,SO4 0,12M bang cach pha loing H,SO, dic (95%. d = 1,84g/mL), co
thé pha loang vé6i nude.
a) 5,00mL axit thanh 500mL.
b) 11,00mL axit thanh 1000mL.

=1,8.10°

pH =pK, +




c) 15,00mL axit thanh 2000mL.
d) 7,00mL axit thanh 1000mL.
BAI GIAI: Caud
OLYMPIC HOA HOC ITALY 1999:
Trong phan ung:
NH; + HCI=NHy" + CI
thi NH3 la:
a) Axit Arrhenius.
b) Bazo Bronsted.
¢) Bazo Arrhenius.
d) Chat trung tinh.
BAI GIAI: Caud
OLYMPIC HOA HQC ITALY 1999:
Nong d6 ion Na” trong dung dich do 19,0g Na,CO; tan trong nudc tao thanh 870mL dung dich

la:
a) 0,206M
b) 0,312M
c) 0412M
d) 0,103M
BAI GIAI: Cauc
OLYMPIC HOA HQC ITALY 1999:
Bazo 1ién hop cia NH; khi phan tng voi axit la:
a) NHj.
b) NH;.
C) NH4+.
d) NH;".
BAI GIAI: Caub
OLYMPIC HOA HOC ITALY 1999:
Trong s6 céac axit sau ddy, chat nao tao duoc bazo lién hop mjanh nhat khi n6 phan (mg nhu mot
axit?

a) HzSO4
b) H;PO,
C) H,O
d) CH;COOH
BAI GIAI: Cauc
OLYMPIC HOA HOC ITALY 1999:
Néu tron hai dung dich (trong nudc) ma mdt chira NH3 (20mL; 0,5M) con dung dich kia chira
HCI (20mL; 0,5M) thi pH cta dung dich tao thanh s¢ la:
a) 7
b) 1
c) 10
d) 5
BAI GIAI: Caud
OLYMPIC HOA HOC ITALY 1999:
Chat dién ly ludng tinh 1a nhitng chat ma trong dung dich:
a) Co thé phan ting nhu chat oxy hod hodc chét khir.




b) C6 thé phan ting nhu axit hoic bazo.
¢) Co thé phan tmg theo kiéu dong ly va di ly.
d) Thé hién 1a mot phan tir c6 mot phan wa nude va mot phan ky nudc.
BAI GIAI: Caub
OLYMPIC HOA HQOC ITALY 1999:
Trong chac dung dich HCI sau day dung dich nao dac hon?
a) HCI 10”M.
b) HCI 3,6%
¢) HCl110%m
d) HCI 3,7% m/V
BAI GIAL: Caub
OLYMPIC HOA HOC ITALY 1999:
Luong H,SO4 trong mot dung dich nudce (2000mL; 27,27%; d = 1,20g.cm'3) la:
a) 6,00 mol
b) 4,82 mol
c) 6,79 mol
d) 5,20 mol
BAI GIAI: Cauc
OLYMPIC HOA HQC ITALY 1999:
Dé chuan d6 CH3;COOH bang NaOH thi trong cac chit chi thi sau ddy thi chat nao t6t nhat?
a) Metyl da cam pKa=3,7
b) Metyl do pKa=5,1
c) Bromthymol xanh pKa = 7,0
d) Phenolphtalein pKa =94
BAI GIAI: Caud
OLYMPIC HOA HOC ITALY 1999:
Trong s6 cac mudi sau day thi mudi nio 14 axit Bronsted?
a) NaHSO,.
b) Na3P04.
c) NaCN.
d) Na,S.
BAI GIAI: Caua
OLYMPIC HOA HOC ITALY 1999:
Chat phai thém vao dung dich nudc dé lam thay doi pH tir 12 thanh 10 1a:
a) Nudc cit.
b) Natri hydroxit.
¢) Hidro clorua.
d) Natri axetat.
BAI GIAI: Cauc
OLYMPIC HOA HOC PUC 1999 (Vong 3):
Ngudi ta ¢6 thé xac dinh amoniac bang phuong phap quang ké tir phan tmg véi phenol véi sy ¢6
mat cua hipoclorit.




OH

o= =

o0

Yy

+  NH;

Xanh lam: Apax = 625nm

Trong 7,56mg mdt mau thir mioglobin ctia bo duc, ngudi ta chuyén héa nito c6 & trong d6 thanh
amoniac, sau d6 mau thir duoc pha lodng thanh 10,0mL. Sau d6 ngudi ta cho 10,0mL dung dich vao mot
binh dinh muc 500mL, cho thém vao SmL dung dich phenol va 2mL dung dich hipoclorit , rdi pha thanh
50,0mL dung dich duoc dé dimg yén 30 phut. Sau d6 nguoi ta do do tit tai 625nm trong cuvet 1,00cm.

Bén canh d6, nguoi ta pha ché mot dung dich chuan gom 0,0154g NH,Cl trong 1L nude. Ngudoi
ta cho 5,00mL dung dich d6 vao mot binh dinh mtrc 50,0mL va sau d6 viéc phan tich duoc tién hanh
nhu mo ta & trén.

Ngoai ra ngudi ta con do mot mau khong (mau mu) voi nude nguyén cht & trong éng cuvet:

Mau Do tit tai 625nm
Khong 0,132
Dbi ching 0,278
Chua biét 0,711

a) Hay tinh hé s6 do tit mol (mat do quang mol ctia san phAm mau xanh).
b) Hay tinh phan khéi lugng (bang phan trim) ciia nito trong mioglobin.
BAI GIAI:
a) DOi véi miu thir dbi chimg thi trong tong sé do tit c6 0,132 duge quy dinh cho nudc nguyén
chat, phan con lai 0,278 — 0,132 = 0,146 1a do hop chat cta nito gay ra.
Ta biét A = £.1.C v6i 1 = 1,00cm
Tinh C trong mau dbi chimg:
n(NH4CI) trong 5,0mL = (0,0154/53,50).0,005 = 1,439.10°M.
Khi pha 1én 50mL ta duoc dung dich c6 ndng d6 C = 2,88. 10°M.
0,146 = £.1,00.2,88.10° = ¢ = 5072L/cm.
b) V6i &ngudi ta cé thé tinh duge ndng do trong dung dich chua biét. Ca & day ciing phai cha y
dén mau khong.
OLYMPIC HOA HOC DPUC 1999 (Vong 3):
C6 mot sd thuyét va dinh nghia khac nhau vé axit va bazo. Mot trong sd cac dinh nghia d6 ¢
lién quan dén sy ty phan li ciia dung moi:
2HB = H,B" + B".
Theo 1y thuyét nay thi chat nao lam tang phan cation cia dung méi (H,B) 1a mét axit va chat nao
lam giam phan d6 (hodc ting phan anion) 1a mot bazo.
Chéng han nuéc tu phan ly: 2H,0 = H;0" + OH
Axit 1a nhitng chit nao 1am tang [H;0"] va bazo 14 nhiing chét nao lam ting [OH']
Trong etanol thi: 2C,HsOH = C,HsOH," + C,H50
Axit 1a nhitng chét nao 1am tang néng do [C2H5OH2+] va bazo l1a nhitng chét nao lam
tang[ C,Hs0]




Khi d6 phan tng trung hoa 1a phan timg trong d6 mot axit phan tmg véi mdt bazo tao thanh mot

mudi va mot dung moi.

Theo 1y thuyét nay thi pH = -1g[H,B"] (Ly thuyét nay ciing c6 thé ap dung dugc cho cac dung

moi phi proton).

a)
b)

c)
d)
€)
f)
g)
h)

i)

Hay don cu mdt vi du vé mot axit va mot bazo trong dung moi amoniac long.

Tich sb ion ctia amoniac 1a 1,0.10% (mol/L)*. Hoi amoniac 1éng nguyén chit c¢6 d6 pH nao?
Nudc 1a mdt axit hay 1a bazo trong amoniac long?. Giai thich.

Hay ly giai tai sao CH;COOH la mdt axit tong amoniac 1éng. N6 manh hon hay yéu hon tong
dung dich nudc.

Mot hop chit 1a mot axit manh trong nude c6 thé 1a mot bazo yéu trong amoniac 16ng hay
khong? Néu c6 thi hiy cho vi du con néu khong thi hdy giai thich.

Hay chi ra rang NaOH 1a mot mudi trong NH; 1ong. Hiy ché vi du vé mot phan tng ma ¢ d6 nd
dugc tao ra trong moi trudng amoniac long.

C6 hop chit ndo 1a mot bazo trong nuwdc ma lai 1a mot axit trong NH; 10ng khong? Néu c6 thi
hay cho vi du con néu khong thi hay giai thich.

Hay tir bd NH;. Liéu c6 mot dung moi nao d6 ma nué 1a mot bazo khong?. Néu c6 thi hiy cho vi
du con néu khong thi hay giai thich.

Trong CCly ¢6 axit hay bazo khong? Néu c6 thi hiy cho vi du con néu khong thi hiy giai thich.
Luu y: Tat ca cac khai niém ding trong bai tap déu lién hé véi Iy thuyét vé cac hé dung moi da

dugc giai thich ¢ trén.
BAI GIAI:

a)

b)

c)

d)

Trong amoniac 16ng dién ra qua trinh ty phan ly nhu sau:

2NH; = NH4" + NH,".

Nhu vay axit 1a cac chat 1am ting ndng d6 NH,4" con bazo 1a cac chit lam ting nong do NH,".
Vi du vé mét axit: NH,4Cl

Vi du vé& mot bazo: KNHa.

Theo dinh nghia & dau bai thi pH = -1g[NH, ]

Ta d3 biét: Kamoniac = [NH4 J[NH, ] = 1,0.10°%

= [NH,']=1,0.10"*° = pH = 14,5

Nudc phan tng nhu 13 mét axit vi nd 1am ting ndong d6 NH,':

H,O + NH; = NH," + OH".

CH;COOH + NH; = NH4" + CH;COO

Axit axetic lam ting ndng do NH, " nén né 1a mét axit

Vi réng NH; 1a chét cho cap dién tor manh hon nude cho nén sy hoa tan axit axetic tong amoniac

thi 16n hon trong nudc va nhu vay thi tinh axit manh hon.

e)

f)

2

NHj 13 phan tir cho cdp dién tir mjanh hon H,O (NH," hinh thanh d& hon H;0"). Nhu vy thi su
hoa tan moi axit trong amoniac déu manh hon nuée. Vi vay mot axit trong h¢ nudc khong thé 1a
mot bazo trong h¢ amoniac.

Chi can chimg minh rang NaOH duoc hinh thanh trong mot phan tng trung hoa 1a du:

NaNH; + H,O = NH; + NaOH

(axit +bazo =dungmdi + mudi)

Mot hop chit nhu vay can phai tao thanh OH™ & trong nude va NH4™ & trong amoniac. C6 thé d6
1a mot hop chat c6 hai chiic nang, voi mot chirc nang bazo yéu hon amoniac & trong nudc va mot
nhom axit 1i€n hgp véi chiic nang bazo trong dung dich nudc. Mot vi du ¢ day 1a hydroxilamin
NH,OH ¢ trong nudc s€ hinh thanh can béng:



H,0O + H,NOH = H;NOH" + OH..

O trong amoniac thi can bang chiém wu thé 1a:

H,NOH + NH; = NH," + HoNO'™,

(Giai thich bd sung nhung trong phan bai tip khong yéu cau: Chat chwa biét can chira it nhat 1a
mot H ¢6 kha nang tach ra thanh proton, tirc 13 nén viét tat H,X)

O trong nudc thi H,X tac dung nhu 1a mét bazo:

H,X + H,O = H,. ;X' + OH ()
Va ¢ trong amoniac nhu 1a mot axit:
H.X +NH; = NH; + H,.1 X (b)

Pé cho (b) xdy ra thi nhom tac dong nhu 13 bazo & trong nude phai 1a tac nhan nhan proton kém
hon NHs. Piéu d6 c6 nghia 1a nhom d6 phai 1a mot bazo yéu hon NHs. Qua thuc pKy(NH3) = 4,75 va
pr(HzNOH) = 8,2.

Dé cho (a) xay ra thi nhom tac dong nhu 13 axit ¢ trong NH; phai c6 tac dung cho proton yéu hon
axit Hy X', Hoet X 14 axit lién hop ctia nhom H,X, nhém nay tac dung nhu 1a mgt bazo. Qua thuc
pK.(NH; OH) = 5,4 va pK,(NH,OH) = 13,2.

h) Co6. Vi du nhu axit sunfuric:

2H,SO4 = H;3S0," + HSO,

H,0 + H,SO,4 = H30" + HSOy.
1) Khong, do CCls khong phéan li.
OLYMPIC HOA HOC DUC 1999 (Vong 4):
Mot dung dich ceri (IV) sunfat can dugc chuan hoa, Cho cic dung dich va cac chit sau déy:
Natri oxalat rin, dung dich kali pemanganat va dung dich st (II) sunfat, ca hai déu khong biét
nong do.
Nguoi ta tién hanh ba lan chuin do trong dung dich axit (mdi 1an déu dbi véi mot luong du axit
sunfuric) va thu duoc nhitng két qua sau dy:
+0,2228g natri oxalat dung hét 28,74cm’ dung dich kali pemanganat.
+25,00cm’ dung dich st (IT) sunfat ding hét 24,03cm’ dung dich kali pemanganat.
+25,00cm’ dung dich sét (II) sunfat dung hét 22,17cm’ dung dich ceri (IV) sunfat.
1. Viét cac phuong trinh phan @mg ctia ba 1an chudn do.
2. Hay tinh nong d6 ctia dung dich ceri (IV) sunfat.
Ngudi ta ap dung cac thé dién cuc tiéu chuan sau day:
Fe'' +e=Fe” E°=0,77V
Ce*" +e=Ce’" E°= 1,61V
3. Hay tinh K¢ ctia phan tng: Fe*™ + Ce*" =Fe’ + Ce’".
(Dbi v6i phan con lai ciia bai tap can gia thiét cac diéu kién 1a tiéu chuédn)
3+
4. Hay tinh ti sd: Fe S ta diém tuong duong.
e

5. Hay tinh thé cta dung dich tai diém twong duong.

Néu nhu nguoi ta sur dung mat chét chi thi oxi héa - khir (In) v6i E° = thé cua dung dich tai diém
tuong duong dé nhan biét diém két thac cta viéc chuan do do thi s& khong c6 van dé gi vé do chinh xéc
ctia viéc nhan biét diém két thuc.

Nhung d6i v6i chat chi thi sau déy thi:

Inoy + 2e = In*i, E°=0,80V



A 2o .| 10
Su chuyén mau s€ thé hién rd khi: [ "ox ] =

In;, 1

Ry,

N r Fe'' Y 9 \ 9 A IR \ -4 s A 1A =
6. Hay tinh H tai diém chuyén mau cta chat chi thi nay va cho biét sai s6 phan tram trong
Fe2+

1an chuan do da tién hanh.
BAI GIAL:

1.

2MnOy4 + 5C,04” + 16H;0" = 2Mn*" + 10CO, + 24H,0

5Fe’" + MnO4 + 8H;0" = 5Fe®” + Mn®>" + 12H,0

Fe’" + Ce* = Fe*t + Ce*.

Chuén do 1: 0,2228g Na,C,04 twong dwong 1,66.10~ mol C,04”.
(2/5).1,66.10° = [MnO4].V(MnOy)

[MnO,] = 0,0023M

Chuan d6 2: [MnO4].V(MnOy) = (1/5)[Fe* TV (Fe*)
[Fe*'1=0,111M

Chuan d¢ 3: [Ce*"] = [Fe*"].V(Fe’")/V(Ce*™) = 0,125M

Ta co:

(Eg‘e“ jce El(:)e‘;* / Fe** )
RT

Tai diém twong duong thi luong chét da cho vao n(Ce*") = ny(Fe*"). V&i mdi ion Ce®” méi hinh

thanh thi ciing hinh thanh mét ion Fe*™, tuc 14 [Ce® ] = [Fe’] va ca [Ce*] = [Fe’"]

Ta co:

3+ 3+ 3+ |2 34
Kk, =1 Y ;Kcz[Fe ]2 N Y VAT
Ce™ |Fe™ [Fe“] Fe™

Pua gia tri méi tim dugc vao phuong trinh Nernst ddi v6i thé cta sat nguoi ta thu duge: E =
1,19V
(Ciing twong tu nhu vy nguoi ta c6 thé dua gia trj [Ce*']/[Ce®"] = (1,27.107)" vao phuong trinh
Nernst ddi v6i thé cua ceri).
Thé ctia dung dich tai diém chuyén mau la:
E =0,80 + RT/2F(In10) = 0,83V
Pua gia tri nay vao phuong trinh Nernst dbi véi sat:
RT , [Fe*] [Fe*] 102

In = =

|Fe | |Fe*] 1

Nhu vay sai s6 s& la: (11,2)".100% = 8,95%

IgK = =K =161.10"

0,83=0,77+

OLYMPIC HOA HOC UC 2000:

HCN la mét axit yéu (K, = 6,2.10'10). NH; la mot bazo yéu Ky = 1,8.10'5). Mot dung dich

NH4CN 1,0M s& c6 tinh chét:

a) Axit manh.
b) Axit yéu.
c) Trung tinh.
d) Bazo yéu.
e) Bazo manh.

BAI GIAI: Cau d
OLYMPIC HOA HOC UC 2000:




20,00mL mau dung dich Ba(OH), dugc chudn do bang 0,245M. Néu sir dung 27,15mL HCI thi
ndng d6 mol ctiia Ba(OH), liic nay s& 1a bao nhiéu?
a) 0,166M
b) 0,180M
¢) 0,333M
d) 0,666M
e) 1,136M
BAI GIAI: Ciua
OLYMPIC HOA HOC UC 2000:
Tich sb ion cua nude ¢ 45°C 14 4,0.10™"*. Vay pH cua nude tinh khiét & thoi diém nay 1 bao
nhiéu?
a) 6,7
b) 7,0
c) 7,3
d) 8,5
e) 13,4
BAI GIAI: Ciu a
OLYMPIC HOA HOC UC 2000:
Tich sb tan ciia mot s6 mudi sunfat duoc cho & bang sau:

Mubi T
1 CaSO, 9.10°
2 SrSOy4 3.107
3 PbSO, 2.10°
4 BaSO, 1.107°

Khi cho dung dich Na,;SO4 0,0001M vao dung dich cac mudi tan cia cac cation trén thi mudi nao
s& két tia.
a) 1,2va3.
b) 1va2
c) 1va3l
d) 2va4
e) chi4
BAI GIAL: Caue
OLYMPIC HOA HOC UC 2000:
Khi trén dung dich NaOH 0,5M véi mot lwong bang nhau ciia dung dich nao sau déy thi sé xay
ra sy giam pH.
1) H,O.
2) 0,25M Na,CO;.
3) 0,5M HCI.
4) 0,6M KOH
a) 1,2va3.
b) 1va2
c) Iva3
d) 2va4
e) chi4
BAI GIAL: Caue
OLYMPIC HOA HOC UC 2001:




Dung dich KOH 0,025M c6 pH bang bao nhiéu?
a) 1,60
b) 3,69
¢) 7,00
d) 10,31
e) 12,40
BAI GIAI: Ciu e
OLYMPIC HOA HQC UC 2001:
Chat nao 13 axit lién hop cua HPO,>?
a) H3PO4(aq).
b) H2PO4-(aq).
c) H3O+(aq)
d) HQag).
. ©) PO4s g
BAI GIAIL: Ciu b
OLYMPIC HOA HQC UC 2001:
Dung dich axit yéu HA 0,075M c6 [H'] bang bao nhiéu néu K,(HA) = 4,8. 107
a) 6,1.10°M
b) 2,2.10*M
¢) 6,0.10°M
d) 4,8.10°M
e) 3,1.10°M
BAI GIAI: Ciu ¢
OLYMPIC HOA HQC UC 2001:
Néu tron cung mot lugng thé tich ctia BaCl, va NaF thi & néng d6 nao cua mdi chét thi két tua
duogc hinh thanh?. Biét T(BaF,) = 1,7.107.
a) 0,020M BaCl, va 0,0020M NaF.
b) 0,015M BaCl, va 0,010M NaF.
c) 0,010M BaCl; va 0,015M NaF.
d) 0,0040M BaCl, va 0,020M NaF.
e) Tat ca déu khong thé tao két tua.
BAI GIAI: Cau a
OLYMPIC HOA HOC UC 2002:
Néu tron cing mot luong thé tich ctia cac chat sau thi hdn hop nao sé hinh thanh dung dich dém?
1) 0,1M HCI va 0,1M NHs.
2) 0,IM HNO; va 0,05M NaOH.
3) 0,05M HNO, va 0,05M NH.
a) 1
b) 2
c) 3
d) 1va3
e) 2va3
BAI GIAI: Ciu e
OLYMPIC HOA HQC UC 2002:




Sé mol KOH trong 500mL dung dich dugc xac dinh bé‘lng cach chuin d6 10,00mL dung dich
KOH nay véi dung dich HCI1 0,115M . Néu su chuan db trén can 18,72mL HCI thi s6 mol KOH trong
500mL dung dich dau s& 1a bao nhiéu?
a) 0,00215 mol.
b) 0,00430 mol.
c) 0,108 mol
d) 0,215 mol
e) 0,115 mol
BAI GIAI: Cau ¢
OLYMPIC HOA HOC UC 2002:
D0 tan cua bac sunfat la 1,5.10'5m01'3.L'3. Trong mdt dung dich ma néng do ion SO, 1a 2,4.10
M thi ndng d6 Ag" cuc dai s& la:
a) 0,025M
b) 6,25.10°M
¢) 3,125.10"M
d) 2,5.10°M
e) 6,25.10°M
BAI GIAI: Cau a
OLYMPIC HOA HOC UC 2003:
Tich sb tan cua AgyCrOy) & 25°C l1a 2,6.10'12. Vay do6 tan ctia Ag,CrO4 trong 1L nudc 1a bao
nhiéu?
a) 1,6.10°M
b) 2,6.10"°M
¢) 2,1.10°M
d) 1,4.10*M
e) 8,7.10°M
BAI GIAL: Cau e
OLYMPIC HOA HOC UC 2003:
Mot axit manh hai nac H>A hoa tan trong nude & 25°C dé cho mot dung dich c6 pH = 1,85. Néng
do6 cua axit trong dung dich (gia st n6 phan li hoan toan thanh A*) lic ban déu s& ndm trong khoang:
a) 0,05va0,1
b) 0,01 va 0,05
¢) 0,1va0,5
d) 0,001 va 0,005
e) 0,005va0,01
BAI GIAI: Cau e
OLYMPIC HOA HOC UC 2003:
Mot dung dich axit axetic 0,100M duogc chuan do bang dung dich NaOH 0,05M. Khi 60% axit
dugc trung hoa thi pH cua dung dich lic nay 1a bao nhiéu?
a) 2,38
b) 4,56
c) 4,74
d) 4,92
e) 7,00
BAI GIAI: Caud
OLYMPIC HOA HOC UC 2003:




a) Tinh pH cudi ct cac hé sau day khi hoa tan:

i) 2,00M HCI

i1) 0,500M NaOH

vao 500,0mL nudc ¢ 25°C (pH cia nude ¢ didu kién nay 1a 7,00)

b) Mot linh vuc quan trong trong hoa hoc phan tich 1a dung dich dém. N6 bao gdm mét hdn hop
ctia mot axit yéu (HA) va bazo lién hop cta né (A"). N6 duoc goi 1a dung dich dém vi né chong
lai sy thay ddi pH khi thém vao hé mdt axit manh hay bazo manh.

Str dung cac phuong trinh héa hoc (va chi ra trang thai cia mdi hop phan), hiy cho biét chuyén
gi s€ xay ra khi thém vao dung dich dém

i) Khi HCIL.

i1) NaOH vién
pH cua dung dich dém dugc xac dinh béi ti 1€ mol cua axit yéu va bazo lién hop cua no. Néu

hang sb phan ly axit K, duoc biét thi pH ciia dung dich dém s& duogc tinh theo phwong trinh Henderson—
HasselBatch:

pH = pK, + Ig([A/[HA]) 7

¢) Hay chung minh phuong trinh Henderson — HasselBatch tir biéu thac cua K,.

d) 1,00L cia mdt dung dich dém chira 0,500mol cta axit yéu va bazo lién hop cta nd. pH cua dung
dich do duoc 1a 7,00. Xac dinh pK, cta cdp axit — bazo lién hop.

e) Tinh pH cta dung dich sinh ra khi thém vao 500,0mL dung dich dém ¢ cau d:

i) 2,00M HCI

i1) 0,500M NaOH

f) K, cua axit axetic 1a 1,75.10°M
1,00L dung dich dém chura axit axetic va ion axetat c6 pH dugc xac dinh 1a 5,30. Téng néng do

cua axit axetic va ion axetat 1a 1,00M.

i) Tinhtil€ [A"]/[HA]

ii) Tinh ndng d6 cta trmh tiéu phan trong dung dich dém.

Ngoai viéc tron mdt axit yéu va bazo lién hgp cia no dé tao thanh dung dich dém thi ta con c6
thé sir dung mot phuwong phap khéc 1a: chuan bi sin mot trong hai cht trén rdi thém vao dung dich da
chuén bi sdn d6 mot lugng axit hodc bazo manh.

g) Giai thich?

h) Nha hoéa hoc tap su Bob dinh chuin bj mét dung dich dém c6 pH b?mg 4,00 bfmg cach st dung
dung dich CH;COONa 0,500M va dung dich HCI 2,00M. Gia str thé tich ctia HCI thém vao 1a V
lit. Tra 101 cac cau hoi sau:

i) Thé tich dung dich CH;COONa 0,500M can thém vao 1a bao nhiéu dé hinh thanh dung dich

dém?

ii) Co bao nhiéu mol axit axetic sinh ra?

ii1) C6 bao nhiéu mol ion axetat phan img va1 HC1?

iv) Véi pH da xac dinh thi ti 1€ [A]/[HA] s€ 1a bao nhiéu?

v) TinhV

i) pH dém ly tuong 1a pH ma tai d6 dung dich dém c6 kha ning chdng lai sy thay doi pH tot nhat
khi thém vao dé6 mot luong dung dich axit manh hay bazo manh. Ddi véi dung dich dém axetat
thi pH dém ly tuong 1a bao nhiéu?

j) Khong thanh cong voi thi nghiém trén ciia minh. Bob tiép tuc tién hanh mot thi nghiém khac. Bit
dau véi 250mL cta dung dich dém axetat & pH dém 1y tuong. Nhung do sy bat can khi 1am thi
nghiém thi anh ta da cho vao dung dich d¢m mdt vai giot dung dich NaOH 0,340M. Anh éy



nhanh chong khéc phuc su ¢6 va do lai pH ciia dung dich thi thiy pH ting 1én 1 don vi so véi liic
dau. Biét tong ndng do cac tiéu phan trong dung dich dém ban dau 1a 0,500M

1) Tinh ti 1€ [A]/[HA] trong dung dich méi

ii) Tinh sé mol axit axetic va ion axetat trong dung dich ban dau

iii) Sau khi thém NaOH vao thi s mol cua axit axetic va anion axetat s& 1 bao nhiéu?

iv) Sau khi xdy ra su ¢ thi s6 mol ion axetat sé& ting 1én bao nhiéu?

v) Thé tich NaOH ma Bob d3 thém vao dung dich dém s& 14 bao nhiéu?

BAI GIAI:

a) ()pH=1,70

(i) pH= 11,69

b) HClg + Aag = HApg t Clag

NaOH() + HA(ag) = Na'(aq) + Aag) + H20q)
c) Tacd:
a7
© [HA4]

K{m Z[H+]

el

Pl = pK, +1g([ ]J

d) pH=17,00
e) (1) n(H" thém vao) = 0,01mol
[A]=0,499M
[HA]=0,501M
pH = 6,98

(i1) Tuong tu nhu (i) ta tinh dugc pH = 7,0043
e
i = 3,492 1
) (@) [ A] (1)

(i) [AT]+[HA]=1 (2)
Giai hé phuong trinh (1) va (2) ta thu duogc két qua: [HA] = 0,223M va [A'] = 0,777M
g) Axit manh/ bazo manh s& phan Gmg véi bazo yéu hay axit yéu de tao ra hop phan con lai cta
dung dich dém. Nhu vay thi dung dich thu duoc s& chira axit yéu va bazo lién hop ciia né.
h) (i). Goi thé tich HCI11a V mL
Vay thé tich ciia dung dich natri axetat s& 1a 1 — V(mL)
(i) S6 mol axit axetic 1 2,00.V (mol)
(iii) S6 mol bazo sinh ra = 0,500 — 2.500V (mol)

(iv) [ZA] ~0.175

(v) V=175mL
Nhu vay can phai tron 825mL dung dich natri axetat 0,500M v6i 175mL dung dich HC1 2,00M
1) pH=pK,=4,76



j) () Tacé:pH=4,76+1=15,76
5,76 = 4,76+1gA—]

[£14]
],
[#14]
(11) Trong dung dich dém ly tuong [HA] = [A'] = 0,0625mol
(iii)  Téng s6 mol axit axetic va axetat dugc bao toan = 0,0625.2 = 0,125mol
Ta co: [A'] = 10[HA]
[A]=0,114mol
[HA]=0,0114mol

(iv)  n(NaOH) thém vao = 0,0515 mol

(V) V(NaOH) thém vao = 0,152L = 152mL
OLYMPIC HOA HOC UC 2004:

Chi thi dé quinadin 1a mot chét chi thi axit — bazo rat hitu ich. N6 ¢ mau d6 trong dung dich cé
pH 16n hon 3,5 nhung khong ¢6 mau & pH nho hon 1,5. Dung dich nao sau diy s& lam chét chi thi hoa
d6 néu ta nho mot vai giot do quinadin vao cac dung dich:

1) HC10,1M
2) NH; 0,05M
3) CH3;COOH 0,0005M
a) lva2
b) 1va3
c) 2va3
d) chi2
e) chi3
BAI GIAL: Cauc
OLYMPIC HOA HOC UC 2004:

Bob hoa tan 4,021g NaOH trong nudc va pha loang bang nudc dén thé tich 1L. Sau d6 anh ta sir
dung pipet dé lay 10,00mL dung dich thu dugc cho vao binh nén va cho dung dich HC1 0,050M vao
buret, & diém cudi ngudi ta xac dinh duogc thé tich HCI can dung 14 20,32mL. Thay gido cua Bob da
nhén xét:

a) Phép phan tich trén khong chinh xac.
b) NaOH da hap thu hoi nudc ngoai khong khi cho nén khdi lugng ctia né duoc do khong chinh

Xac.

¢) Buret dugc trang bang nuéc thay cho HCI.

d) Binh nén dugc trang bang HCI thay cho nuéc.

e) Pipet duoc trang bang nudc thay cho NaOH
BAI GIAI: Cauc
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