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Cau 1 (2.0 diém). (viét ding cin bang theo chiéu tao thanh, cac hang so tao thanh tirng

nac, gan ding cac hiang sé twong ng: du diém; viét khong diing yéu cau dé ra
nhung c6 ¥ ding: 25%-50% diém)

1. Thém dan dan dung dich chira NH3 vao dung dich chiéra Cu?t. Hang s6 bén clha phirc
Cu(NHa)?* (i=1+4):1gB1 = 3.99; IgB12 = 7.33; IgB123 = 10.06; va IgB1234 = 12.03.

Hay viét cac can bang tao phirc (tirng nac) kém theo céc biéu thirc can bang twong ¢ng véi
cac gia tri hang sé tinh tir cac dir liéu da cho.

Cu2* + NH3 = Cu(NHa3)?. B, = [[izgzﬁjv):]] _ 10399

Cu(NH3)2* + NH3 = Cu(NH3)22*. B, = [CO[(CI\‘;I(;;’;?E[:V]HS] — 10334
Cu(NHs)22* + NHs = Cu(NHa)s?". B, = [CO[(C;;Z?]%[;]HS] _ 10273
o ot = 0

CAau 2 (2.0 diém). (viét diung cac 2 can bang, ghi cac biéu thirc can bang va gan ding
hang sé can bang: 0.25 diém; ghi cong thirc tong quat, 1y luan loai trir bét cac can
bang khong dang ké: 0.25 diém; tinh ra két qua ding: 0.25 diém; thiéu phan ly
luan, giai phwong trinh bac cao khdng can thiét thi khong tinh diém phan nay)

Xét cac can bang va tinh pH ca dung dich
a. NH30.01 M (pKs = 4.75) (0.75 diém)
Ph b AL R — NH,+ . _ [vafflon™] _ L0475
wong trinh can bang: NHz + H:0 = NHs* + OH- Ky, = =10

[NH3]
HO = HO + H* K,, = [H*][HO"] = 1071

Cp+[HT]-[0H™]
[OH=]-[H*]

[0H 144 = VO.01 % 10-%75 = 1073375M >> 100* [H*] 5q = 1078625 M: nurée

bay la don baz yéu: [OH™] = K,

phan ly khdng dang ké.
[0H ],q = 1073375M > ﬁca = 10™*M: baz phan ly dang ké

[OH] = 10~* 75%[0]“ > [0H"] = 107338 > pH = 10.62

_ (Bé thi gdm 4 trang)
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b. HCI0.01 M (0.75 diém)

Cac can bang: HCl — H* +Cl- ; H,0 = H* + OH-. [H*] = [CI]+ [OH]

Acid manh néng dé cao > nuwdc phan ly khdng dang ké [H*] = 0.01M > pH = 2.0
c.  Trén 500 mL NH3 0.2M vao 500 mL HCI 0.1 M (0.50 diém)

Phan &rng héa hoc: HCI + NHz > NHs* + CI-.

Sau phan &ng: [NHsJsw = 0.05 M, sinh ra [NHs*] = 0.05 M = dung dich dém.

+1 _ o Ca—[H']|+[OH"]
[H*] =K, Cp+[H*1-[0H]

[NHs] = 0.05 M, [NH4*] = 0.05 M: s trao d6i proton ca hai dang nay khong dang ké >
pH=9.25

Cau3 (1.0 dzem) (ghi ré thanh phan caa dung dich dém va khOang pH twong &ng moi
dwoc tron diém, thiéu mét trong hai phan thi dwoc nira s6 diém).

Biét H3POs4 (K1 = 10212, Ko = 10721, K3 = 10-1212); CH3COOH (K = 10475) NH3 (K = 10-475) acid
citric C3Ha(OH)(COOH)3 (K1 = 10313, K, = 10476, K3 = 10-640), Hay cho hiét c6 thé diéu ché
duoc cac dung dich dém (ghi khoang pH tuong &ng) nao tir cac acid trén va NaOH.

Tlr cac hoa chat trén, c6 thé dieu ché cac dung dich dém véi cac cap acid-baz lién hop: pH =
2.12 +1 (HsPO4/NaHzPOy); 7.21 +1 (NaH:PO4/NazHPOs), 12.12 1 (Na2HPO4/NasPO4); 4.75
+1 (CH3COOH/CH3COONa); 3.13+1 (H3Ci/NaH2Ci); 4.7+1 (NaH2Ci/Na,HCi); va 6.4+1
(Na2HCi/NasCi).

Cau41.0 d‘zem) (V|et ding céc cac can biang, ghi cac biéu thiec can bing va gan ding
hang sé can bang 0.25 diém; ly luan cach nao ciing dwoc dé tinh ra két qua ding:
0.75 diém; thiéu phan ly luan, giai phwong trinh bac cao khong can thiét thi trir
509% sé diém ciia phan nay)

Trén 50 mL NH3 0.1M va 50 mL HCN 0.1M. Xét can bang va tinh pH cGa dung dich nay biét
pK,' ™ = 4.75 Nva pKHN = 9.32,
Phan &ng héa hoc: HCN + NH3z > NHs* + CN-,

Sau phan &ng: [NH4*] = [CN] = 0.05 M, c6 thé xem day la dung dich mudi NHsCN c6 NHa4* thé hién
tinh acid yéu va CN- thé hién tinh baz yéu.
Can bang trao d&i proton: NH4* + CN- = HCN + NHs.
k., = HCNIINH,] _ ([NH3]>2 _ ([chy]>2 _ Kug
[NHS][CN-]  \[NH/[] [CN-] Kuen
Cé thé xem nhw dung dich mugi nay la hé 2 dém NH4*/NH3 va HCN/CN-. pH cta dung dich nay c6

— 100.07

[NH3]

V7] =9.25+ 0.035 = 9.285
4

thé tinh theo: pH = PKyuy +1g

_ (Bé thi gdm 4 trang)
Ho tén ngudi ra d&/MSCB: PGS. TS. Nguyéen Van bong................. Chr KY: weveveeeeeeeen. [Trang 2/4]
[ [o I =T g I Ve [¥ (o INa (V1Y e [ Chir Ky: coveeeeeeeeeeene

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

KHO4 R N ~ .
&% ¢ TRUONG DAI HOC KHOA HOC TY NHIEN, DHQG-HCM MA LUy TR
o AC >N ~ N [o] on =]

: PE THI GIJPA KY P

f‘—' " nc-:-nu’:u-v g' HQC ky 1 - Ném hgc 2018-2019

[CN~]

=9.32 - 0.035 =9.285
[HCN]

Cau 5 (2.0 diém).

Xac dinh néng d6 dung dich NaOH = 0.1 N bang chat géc potassium hydrogen phthalate (KHP-
KOOCCeH4COOH) 0.1000 N (biét acid phthalic cd K1 = 1029, K, = 10-541),
a. Viét phuong trinh chuan d6 va xac dinh diéu kién chuan do. (0.75 diém)
“00C-CeH4-COOH + OH- — -00C-CeHs-COO- + H,0 0.25 diém

Day Ia phép chuan dé nac 2 caa acid phthalic va cé thé xem nhu chuan dé acid yéu don chire
(pK = pK2 =5.41). 0.25 diém

biéu kién chuan do: pK2 + pCo + pDrF =541+ 1+ 0.3 =6.71 < 8: c6 thé chuan do KHP véi do
chinh xac tét hon 99.9%. 0.25 diém

b. X&c |ap khoang buwdc nhay pH (chi tinh 3 diém quan trong nhat). (0.75 diém) (khong hiéu day
la chat gdc dé xac lap diéu kién chon chi thi vé mirc 99.9% thi bi trir 0.25 diém)

- F =0.999: dung dich chuan do chira [OOCCeH4COOH]=0.001CoD va [OOCCsHsCOO]
=0.999C.,D — day la dung dich dém, pH =5.41 + 3=8.41. 0.25 diém

- F =1.000: dung dich chuan dé chira [OOCCeH4COO]=CoD — day la mudi trung hoa clia acid

y&u 2 chirc va baz manh, c6 thé xem nhw don baz yéu; [OH™] = \/Ké’fth‘”“teCOD =

/10—8-59 "2—1 = 1074946 — pH = 9.055 0.25 diém

- F =1.001: dung dich chuan dé chira [OOCCeH4COO]=CoD va [OH]=0.001C,D — déay la hon

hop chira don baz manh va da baz yéu, cé thé xem nhu chi chira don baz manh.

30.1

[0H™] = 0.001C,D = 10732

=10"*3 — pH=9.7 0.25 diém
Khoang buwéc nhay: 8.41 + 9.7

c. (0.50 di€m) Cho cac chi thi: methyl cam (3.1 + 4.4, pT = 4.0), bromocresol cham (3.8+ 5.4,
pT=5.0), phenolphthalein (8.2+ 9.6, pT=8.5). Tinh sai s6 chi thi néu s&r dung cac chi thi trén va

hay chon chi thi phu hgp. Biét rang cong thire tinh sai s8 chi thi nhuw sau:
10pT—14

X 100, F > 1: AY, oy-~ +——— % 100;

0Co+C

. . 10~PT
= acid 1nac F < 1: Af, yam — —

a

. ~ ~ 10—pT
= acid2ndcindc 1: F < 1:Afg noa~> ——

al

Kaz
10-pPT
10pT—14

X 100, F > 2: AfS, oy-=~ +0.5 X —%— x 100

Coc0+c

X 100, F > 1: Af, yu-~ +

x 100,

10~PT

nic1+ndc2: F < 2: A}, yu~ —0.5 X

a2

. v 0 -pT - )
Chi thi pT = 4.0, sai s8 thi€u A%, ..~ — IOK:’ x 100 = — % x 100 = —25.7% 0.25 diém
_ (Bé thi gdm 4 trang)
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Chi thi pT = 5.0, sai 6 thiéu AYS, .~ — 1‘; x 100 = — 0"541 x 100 = —2.57%
Chi thi pT = 8.5, sai 56 thi6u A%, ..~ — “’K' x 100 = — <" x 100 = —0.082%

a 10— 54-1

Chi thi phti hop: pT 8.5. 0.25 diém
(Ap dung diing cong thirc sai sé thi€u, phan tinh ra két qua khong qua quan trong)
Cau 6 (2.0 giem).
Cho dung dich EDTA & dang muéi NazH2Y 0.01M. Biét K1 = 1029, K3 = 10267, K3 = 1067 va 10-103,
a. Hay xét cac can bang va tinh pH dung dich nay. (1.0 diém) (viét da = can bang, kem
theo biéu thire hang sé can bang, gan dang gia tri: da diém 0.75 didn. Xac dinh day
Ia anion lwéng tinh va tinh ding pH: 0.25 diém)
Céc can bang: NazHzY > 2Na* + HoYZ. Bay la mudi cd anion luéng tinh.
_ [#¥][HY*7]

2- + 3
HaY? o He o+ HYS Koy = oo

— 10—6.7

HYS o He + Yo Ky, = B qg-103

[HY37]
HoY2 + HO > OHF + HoY- Ky = (Y] 1072 _ =113
b3 [HpY2~] Kaz
- -14
HsY- + HoO > OH + HaY K, = Il 1077 q-12

[H3Y~] Ko
pH = 0.5 * (pKz + pK3) = 4.685

b. Dung NaOH diéu chinh pH ctia dung dich NazH2Y 0.01M vé pH 9. Hay tinh néng d6 cac
dang ton tai cha Y trong dung dich, biét rang sau khi diéu chinh pH, d6 pha lodng cda
dung dich khong thay déi dang ké. (1.0 diém)

1 107° 10718 10727 10736

— 1.3 -1 -7.33
=1+ 10-10.3 10-17 10-19.67 10-2167 1+10 + 10 + 10 +

ay(H)

1071433 = 10132 = 21 (0.25 diém)

[Y*] =22 = 4.75 107*M; (0.25 diém);

[HY* ] = 221 = 9.5 10~2M; (chi can tinh dworc 22 dang la dwoc tron 0.5 digm)
[Hy?) = 21 = 476 1075,
[HyY] = 0.01*21(1)-7-33 — 10-1065):
[H,Y] = 0.01x1071*3% 10-17:65 -
Ho tén ngudi ra d&/MSCB: PGS. TS. Nguyén Van Bong................. Chr Ky: .evveeeeeeee. ( .D ° thE'IgfaT]g gfg]g)
[ [o I =T g I Ve [¥ (o INa (V1Y e [ Chir Ky: coveeeeeeeeeeene

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

