Pé thi mén Phén Tich Pinh Lwong
Lép Hoéa 2007B, 07/01/2010
Thoi gian: 90 phut (khong tinh 5 phiit doc dé)

. 4 diém Cr trong dung dich xi ma crom thuong dugc pha tir CrOs. Can xac dinh ham luong CrO;

trong mot dung dich xi ma crom nguoi ta lam nhu sau.

- Dung pipet bau hiit 10 mL dung dich xi ma crom cho véo binh dinh mtrc 250 mL, thém nudc

c4t dén vach (dung dich A). Hat 10 mL dung dich A (ciing dung chinh ciy pipet bau 10 mL)
vao erlen 250 mL, thém 1 mL acid sulfuric dac, 10 mL dung dich KI 10%, lic nhe, day kin

trong t6i 30 phut. Chudn d6 lugng I, sinh ra trong erlen bang Na,S,03 ~0.1N, dung chi thi hd

tinh bot. Piém cudi chuan do khi mau dung dich trong erlen chuyén tir xanh sang khong mau

va dung dich khong xanh tr¢ lai sau 30s. Lap lai thi nghiém 5 lan thu dugc cac thé tich nhu
sau: 24.20; 24.25; 24.35; 24.30; 24.5 mL dung dich Na,S,03 ~0.1N.
- Néng d0 Na,S,0;5 dugc xac dinh chinh xac béng dung dich K,;Cr,07 (0.100000+ 0.000035)N

(pha tir chét gbc), quy trinh chuan d6 twong tu nhu trén. Lap lai thi nghiém 5 1an thu dugc cac

thé tich nhu sau: 8.90; 8.95; 8.95; 8.90; 8.95 mL dung dich Na,S,0; ~0.1N.

4 Hiy viét cac phuong trinh phan tng trong quy trinh phan tich nay.

v

v
v
v

Pha vao nwéc CrO3: H,O + CrO; = HCrOy. (1) 0.25diém

Thém KI du: 2CrO4 + 16H" +9I' > 2Cr*" + 313 + 8H,0. (2) 0.25diém

Chuén d§ v6i Nay$,0;3: 28,05 +1I7 D S,06° + 3I. (3) 0.25diém

Véi dung dich K,Cr,07 0.100000 N: Cr,0,” + 14H" +9I' © 2Cr*" + 3I;7 + 7H,O0.
(4) 0.25diém

Nhén thiy ring chudi phan tng xac dinh lai nong do Na,S,0; dung K2Cr207 c6 cing
ban chat v6i chudi phéan ng xic dinh nong dd CrO3 trong dung dich xi ma. Ta dé
dang thiy ring I thue sy khong tham gia vao phan ing ma né chi 1a chét trung gian
(vi dugc hoan tra lai & phan &rng 3). Puong lwgng ctia CrO; la 3, duong luwgng cia

Na,S,0;5 1a 1. 0.25diém

#+ Hay tinh nong d6 duong luong dung dich Na,S,05 va nong do (g/L) CrOs trong dung dich xi

ma. Luu ¥: Két qua phén tich dugc biéu dién c6 kém theo sai sb, voi P = 0.95.

4+ Xic dinh ndng dj chinh xac dung dich Na,S,0;3 ~0.1N.

v

Trung binh thé tich dung dich Na,$,0; ~0.1N tiéu tén cho 10 mL K,Cr,0- (0.100000+
0.000035)N: ¥/ ras5,0, = 8.93mL , 0.25diém
DY lgch chuan S, =0.02739mL 0.25diém

Nong do dwong hrong Na,S,0; :

v )
50— 0.100000 * %: 0.111982(N) 0.5dieém

Na, 8,04

N NayS,0; — N K,Cry0,
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2 2 2
8N1Va25203 — gNKz Cry07 + gVKz Cr07 + iVJVazSz 03
NNa2S203 NKZCr207 VKZCr207 VNazSzQ

Vi < (o.oooo35j2 0.02%¥1.96) (0.02739%2.776\’
Sai so: = + +
0.100000 10*4/5 8.93%4/5

=0.0042 > £, =0.0042%0.11982=0.00047(N)

V' Nyuso, =0.11198£0.00047(N) = D chinh xdc: 99.58% 0.25diém
4+ Xaic dinh nﬁng do chinh xac CrO; trong dung dich xi ma.
v' Trung binh thé tich dung dich Na,S,0; ~0.1N ti¢u ton cho 10 mL dung dich xi ma da
pha loang ¥ yi,s,0, = 24.32mL , 0.25diém
v’ P§lgch chuan S, =0.115mL 0.25diém

v' Nong d9 CrO; trong dung dich xi ma: 0.5diém

C /L _C *M _ NCr03 * _ NNa2S203 VNa2S203 * * VZSO
Cro; (g/L)= M(Croy) o, = T3 o, =73 % o, T,
cro, 10
Nyays,0, V V.
_ 28,05 7 NayS$,05 * % 250
- 3 V (MCr + 3 MO) V
cro, 10

01 13 198 , 2432, 00 00,2 21500 =226.93(g/L)

v saisd: e, =l f+B%e,, f =4/(0.0006) +(3*0.0003)" =0.00110.25diém

2 2 2 2 2
8 & &
Ve, r03 N NapS$,03 + _VNa25203 + M Cro3 2 Vso + ngo
Cro3 Cro3 NaZSZ [0 V Na,$,05 M Cro, sto VIO

+

o 02*1. 96 0.00047)" (0.115%2.776)" ( 0.0011) (0.25%1.96)° (0.01 ?
+ + + + + *1.96
10*[ 0.11198 24.32%4/5 99.9943 250 10
=/ (0.001753) +(0.004197) +(0.00587)° +(0.000011)* + (0.00196) +(0.00196)*
=0.0079 - &, =0.0079%226.93=1.79 (g/L)

0.25diém
V' Cgp, =226.9%1.8 (g/L) > D§ chinh xic: 99.21%

Cho biét: Gpipet = 0.01 mL, Gpinhdinhmue = 0.25 mL, Cr = 51.9961 £ 0.0006, O = 15.9994 £ 0.0003. Cac sO

lidu khac co thé tra trong bang tom tit cong thirc.
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2. 3 diém Pha dém borate, pH 9t mudi sodium tetraborate ngam 10 H,O va acid HCI hoac NaOH.
Hay tinh khoi lugng cac loai hoa chét can thiét dé pha dugc 1L dung dich dém borate pH 9 c6
dém nang 7 = 0.1. Cho biét acid boric c6 pK, = 9.24. (gia thiét cac hoa chat c6 do tinh khiét 100%
theo cong thiic ghi trén nhan), cho trong luong phan tir ciia Na: 22.98977; B: 10.811, O: 15.9994,
Cl: 35.4527, H: 1.00794.

- Dung dich dém Borate cé thanh phan nhw sau: acid boric H;BO; va baz lién hop
H,BO;".

- Hoa sodium tetraborate Na;B407.10 H,O va nuoc:

Na,B,0; + 5H,0 = 2H;BO; + 2 NaH,BO;. Nhw vay dung dich sodium tetraborate co

thanh phian H;BO3/NaH,BO; ty 1¢ 1:1, diy chinh 13 dung dich dém c6 0.5di¢m

[NaH ,BO,] 2
pH = pK , +1g-+——2—24-9240.25diém
[#,80;]

- Dung dich dém borate cé dém niing 7=0.1 c6: 0.5diém

K H+ 10*9.24 %k 10*9
—”[ J >=2.303*C
(k, +[#)

" (107 +107)
Cpur = =0.187 (M)
0.53393

Nhu viy dé pha 1L dém c6 dém ning n=0.1 can phai dung lugng sodium tetrabotare twong
duong véi 0.187 mol B, tirc 1a phai ding 0.187/4 = 0.0468 mol Na,B,0-.10 H,0. 0.25diém
M v 5.0, 100,0=2%22.98977+4*10.811+17*15.9994 +20*1.00794=381.372M

7=2303%C,, *

-=0.53393*C,

Khoi lwong mudi can lay: m = 0.0468 * 381.372 = 17.848 g. 0.25di¢m

Do dung dich nay cé pH = 9.24 tirc 1a [NaH,BO3] = [H3;BO;] = 0.187/2 = 0.0935 M 0.25diém nén
cin phai dung HCI dé chinh pH vé 9, tirc 1a thay doi ty 18 [NaH,BO;]/[H3BOj3] sao cho pH =9
theo phan ing NaH,BO; + HCl = H3;BO; + NaCl 0.25diém

pH=pK, +lgM—>9=9.24+lg [NaH,BO,] | [NaH,BO,] 24 _ 5750 siém
[H3BO3] [H3BO3] [H3BO3]

Lai ¢6 [NaH,BO;]+[H3BO;] = 0.187 M > [NaH,BO;] = 0.068 M; [H;BOs] = 0.119 M. Viy cin
dung 0.0935 — 0.0683 = 0.0352 mol HCL. 0.5diém

Néu gia thiét nong do HCI dam diic 1a 12M thi thé tich HCI can lay 1a V = 0.0252%1000/12 = 2.1
mL
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3. 3 diém Chuén d6 Ba®" 0.05M bang EDTA 0.05 M tai pH = 10.9 va chi thi NET. Hay thiét 1ap diéu
kién chuan do. Hiy tinh sai s6 ctia phép chuan do khi 1y diém cudi & mau trung gian va mau rd
rét. Hiy cho nhan xét vé phép chuan d6 nay. Cho biét pKgay = 7.8, pKganer = 3.0, chi thi NET ¢6
pKax = 6.3, pKy3 = 11.6, EDTA ¢6 pK; =2, pK, = 2.67, pK5 = 6.7 va pK4 = 10.26.

Phuong trinh chuin d¢: 0.25diém

Ba’ + Y’ - BaY

Phin tng chi thi tai diém twong duong: 0.25diém
Balnd + Y’ - BaY + Ind’

Phan tng phu: giita Y va H: Y* + nH" 2 H,Y*™",
Tai pH =10.9:

L :1+[H+]+ [H+]2+ [1L[+]3 + [H*]4 :1+10—10.9

_=10° =1.23 0.25diém
o Ky KK, KKK, KKKK 10

Giira Ind va H™: Ind* + mH" > H,,Y“™-,

Tai pH =10.9: ! :1+[H+]+ [H+]2+ [H+] :+10j?z
@ wer ) K3 K3K2 K3K2K1 107~

3

=10°" = 6.01 0.25diém

pPK’gay = 7.8 0.09 = 7.7
pPK’Baner = 3.0 — 0.78 = 2.22 0.25diém

Piéu kién chuin d9 exg < 0.001 > pK’gay — pCo — pDr—1 =7.7 +1g 0.05-1g2=6.1>6 > ¢6
thé chuin d9 chinh xac dén 99.9% (mic du khoang buéc nhay hoi hep). 0.25diém

F =0.99 © 99% Ba®" di chuin d§ > C,, =ﬁCODF = pBa=pC, + pD, +2=3.6 0.25diém

F =1.00 = 100% Ba®* thanh BaY-> pBa = 0.5(pC, + pDg + pKpgay - payan) = 4.65 0.25diém
F=1.01 > duw 1% Y’ so véi Ba > pBa = pKg,y - poym — p(F-1)=7.7-2=5.7 0.25diém
Khoang budc nhdy: pBa: 3.6 — 5.7
Sai s6 chi thi:
v/ Mau trung gian: pBa = pK’g.ngr = 2.22 2 nam ngoai budc nhay, sai s6 thiéu rit I6n
—pBa 222
I L w100=-1

*100=—24%
C,D A pa(r,0m) 0.05 l
2

0.25diém

v/ Mau ro rét: pBa = pK’gangr +1 =3.22 2 nam ngoai budc nhay, sai s0 thiéu

—PBag,, -322
Aoﬁldz—lo ! *1002—10 7 *100:_2'4%025diém
C,D A py1.0m) 0.05 5 '

Nhan xét: phép chuin do nay luén mic sai s6 thié¢u do chi thi qua kém bén din dén diém

cudi ludn luén sém hon diém twong dwong. = chi thi khong phui hop. 0.25diém
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