Pé thi mon Phan Tich Pinh Luong
Lép Hoa 2006, 26/06/2008, 6:45
Thoi gian: 120 phat (khong tinh 5 phit doc dé)

Cau 1. (2 diém)

Acid tartaric, H,C4H406 (M = 150.087), 1a mét acid yéu 2 chtrc ¢6 pK,;=3.0 va pK,, =

4.4. Can dinh luong acid nay trong mot mau chira khoang 80% acid tartatric bang dung dich

NaOH 0.1M xac dinh diém cubi bang mot chi thi mau. Hay thiét 1ap quy trinh phan tich

ham luong acid tartaric trong mau nay. (Thiét lap diéu kién chuan do, duong cong chuén do,

chon chét chi thi, luong can mau, thé tich dinh muc, cong thuc dinh luong...)

Pay 1a acid yéu c6 ApK = 1.4 <4 nén khong thé chuan do riéng r& hai ndc — chuédn
tong hai nic. 0.25d
Phan tng chuan do: 0.25 d

H,C,H,O¢ + OH - HC/H,O4 + H,O

HC,H, Oy + OH >  C,H, 06 + H,0
Xay dung dudng cong chuan do: chi xét nac 2.
Diéu kién chuan do: eng < 0.001: pKa2 + pC, + pD =4.4 + pC, + pD <8 = pC, +
pD < 3.6. Chip nhan hé s pha lodng =2 tirc pD = 0.3 > pC, < 3.3. tirc C;>5. 10°*N.
Thuc té dé nang cao do chinh xéac, nén chon C, > 0.05 M - thoa diéu kién chuan do.
0.25d
Puong cong chuan do: 0.25 d
0F=199>pH=pK, +t2=64
0F=2.00>pH=14-0.5 (pK, + pCy + pDp2) =14-0.5(9.6 +1.3+0.3) =84
o F=2.01->pH=14—-(pC,+ 2+ pDg01) =104
Chon chat chi thi: vi 1a chuan d6 tong hai nic nén c6 thé xem truong hop nay tuong
tw nhu chuin do acid yéu don chtc vi vay c6 thé xét dén viéc chon chi thi co pT
thich hop c6 d6 chinh x4c cao nhat ¢ thé, tirc 1 gitta Fy 90 va F o1, tic 12 7.4 < pT
< 9.4. Céc chi thi phu hop gdm cé: chi thi hdn hop pT = 8.3 va phenolphthalein va
mot sd chi thi hdn hop khéc ¢6 pT 7.5, 8.9 va 9.0 (tham khao cach pha chi thi hon
hop nay trong s6 tay hoa phén tich). 0.25 d
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- Phaché:
0 thé tich dung dich mau: can 100 mL.

*
tartaric acid V

1000

tartaricacid 4 M * 100

0 Luong acid: m= E=0.9380g. (chon ndng do mau

xap xi 0.05M). 0.25 d

0 Chuén do: Nap NaOH vao buret, chuan do lap 10 mL dung dich acid tartatric
hat tir binh dinh 100 mL, ghi cac thé tich Vygop tiéu tén (sau khi da Iy trung
binh). 0.25 d

0 Cong thie dinh luong: duong luong cua acid ndy bang 2.

% acid tartaric trong mau tinh nhu sau:

100

*M
1000

*100 0.25d

. . Vo N 1
% acid tartaric =—NacH _NaOH > *

Acid tartaric

Acid tartaric

Ciu 2. (3.5 diém)

Chuan d¢ dung dich NaOH bang chét chuan “gdc” potassium hydrogen phthalate (KHP),
pKa = 2.93; pK,, = 5.41; dugce thuc hién bfmg cach can truc tiép mdt luong xac dinh KHP
ran thay vi hat mot thé tich xac dinh KHP 0.1000N vao erlen. Quy trinh nay c6 thé mic sai
s6 tir nhiéu ngudn gy sai s6 khac nhau. Hiy phan dinh (co giai thich) cac truong hop sau
day, ngudn gay sai so 14 sai s6 ngdu nhién, sai s6 hé thdng hay khong gy sai s6. Néu co giy
sai s thi du doan néng d6 NaOH xac dinh dugc nhu thé nao so véi néng do NaOH khong
méc sai s6. Phan g chuan d6 nhu sau

CsHsOy +OH > CgH,047 + H,0

(a) Can dung dé ldy KHP khong duoc hiéu chuan phu hop va khéi lugng can luén
léch am 0.15g.
Do cén ludn 1éch 4m, tirc 13 khdi lwrgng héa chat hién thi trén cin ludn thap
hon khéi lwong thue té 12 0.15 g (vi du: doc trén cn la 5g nhung thue té 1a
5.15g) 1am cho phén tich vién ludn lay lugng héa chat nhiéu hon 0.15 g so véi
lugng héa chiat muén liay. = nong dé6 KHP luén cao hon ndng do muon liy
> thé tich NaOH cén dé chuin KHP luén cao hon thuce té > nong do NaOH
tinh ra (ty 1¢ nghich véi thé tich NaOH) ludn thip hon thuc té > sai s6 hé

théng, va la sai s6 am (thiéu). 0.5 d
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(b) Chi thi st dung trong phan (mg chuan d6 luén d6i mau gitta pH 3 va 4.

KHP 1a acid yéu, chuin do bang NaOH, diém twong dwong nim & mdi
truomg kiém nhe, (pH = 14 - 0.5*(pK,; + pC,) = 9.05) néu chi thi d6i mau
trong khoang pH 3-4 thi chic chin diém cudi nim trwéc diém twong duong.

Sai s0 h¢ thong, va la sai s6 am. 0.5 d

(c) Co bot khi ket trong dau buret liic bat dau chuan d6 nhung mét di luc két thuc

chuan do.

Ban thin bot khi chiém mét thé tich nhit dinh nao dé, bot khi ket & dau
buret nhung bi mat va thay thé bing dung dich chit chuin = thé tich dung
dich NaOH doc trén buret 16n hon thé tich NaOH thuc té dung dé chuin
lwong KHP trong erlen> nong dd NaOH tinh toan dugc sé thap hon nong
do dung dich thuc té > sai s6 hé thong, Am (thiéu). 0.5 d

(d) KHP sir dung trong cac 1an chuan 13p duoc can riéng trong céc erlen khac nhau

va chi chinh zero ltc can erlen thir nhat.

Khdi lwong ciia cic erlen trong nhirng lan 1ip déu khac nhau, khoi lwong
nhirng erlen ciia nhitng 1an lip sau c6 thé 16n hon hay nhé hon khoi lwong
erlen diu tién > néu chi zero trong lin cin dau tién thi sai s6 mic phai
trong nhirng 1an cin sau la sai s6 hé thong, c6 thé Am hay dwong, va nhu viy

s&é khong phan dinh dugc sai sé tirng erlen 13 4m hay dwong. 0.5 d

(e) Khong say kho KHP trude khi dung.

)

Do khéong sy khd, c6 mot lwong nwée ton tai trong KHP nén ham lugng
KHP trong miu thip hon thuc té, thé tich dung dich KHP sir dung trong
phin tng chuin d9 sé cao hon thuc té = tinh ra ham lwong NaOH sé 1én
hon thue té > sai s6 dwong. 0.5 d

Khong say kho NaOH trudce khi dung.

Do khong sy khd, c6 mét lwong nwéce ton tai trong NaOH nén ham lugng
NaOH trong miu thip hon so v6i ham lugng NaOH trong miu khan nhung
két qua ciia phép chuin dd khong anh hwéng (khong gy sai s6) do ndng do
NaOH tinh dugc tir phép chuén dd chi phu thudc vio ndng d chat goc KHP.
05d

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


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

(g) Quy trinh chuan d6 yéu cau pha loing KHP bang nudc dén 25 mL nhung phan
tich vién 1& pha lodng dén 35 mL ¢ 1 trong s6 mau chuan lip.
P pha loing khong lam thay doi s6 mol hay s6 duong lwgng ciia KHP trong
erlen, va khong anh hwéng dang ké téi khoang budc nhiy ciia dudng cong
chuin d§ > khéng anh hwong dén diém cudi cia phan wng chuin do trong
truwong hop nay = khéng co sai so. 0.5 d
Ciu 3. (3.5 diém)

Ham lugng Fe trong mdt mau thién thach dugc xéac dinh bfmg chuén do oxyhoa khur voi
KMnO,. Hoa tan 0.4185-g miu trong acid va dung c6t Walden khir dinh lwong Fe® vé Fe*".
Chuan d6 bang KMnO, 0.02500 M, véi hdn hop bao vé Zymmerman, tén 41.27 mL. Cho
E° =0.77V,E° =15V, [H]=2N

T s E oy sh /e
v' Hay néu cAu tao va cach st dung cot Walden:
Chira Ag kim loai trong méi trwomg HCI & mdt nong dd phi hop cé tinh téan
trudc> thé oxyhéa khir ciia cot phu thude vao nong d HCL Khi sir dung, nong
d HCI dung dich miu phai bang véi nong dd HCI trong cdt theo nhw tinh toan.
05d
v Viét cac phuong trinh phan tng. 0.5 d
Trong dng khir Walden: Fe** + Ag + HCl > Fe** + AgCl + H'.
Khi chuin d9: KMnO, + 5Fe** + 8H" > Mn** + K' + 5Fe’ + 4H,0.
v’ V& duong cong chuan do.

DPiéu kién chuan do:

o o 0.0591 . 0.0591*8
MnO; 8H* /Mn2* — EMno;,SH*/Mn” +Tlg[H ]8: 1'51+Tlg2:1'538\/ 025 d
X ' ' Al . .
Eno :¢< 0.001 = AE® =EJ - ES > 0.0591 + 0.0591 *30.25d

[X Ox]F:l nx nR

AE®=1.538-0.771 =0.767V>(0.0591/1+0.0591/5)*3 0.25 d
. 0.0591 F
e F=099->> E oo =E; + " lg1 = =0.771+0.0591*2=0.89V .25 d
n,ES +n.,ES 1*%0.771+5%1.538

e F=1> Ep =—"7—"F= =141V .25 d

Ny +Ng 6
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0.0591%*2

Ng

e F>1> E- = Eq -

v' Tinh % theo khdi luong Fe,0; trong mau thién thach.

- S6 duong hrgng ctia KMnOj tiéu ton trong phan ng chuin do: 41.27%0.0250%5
= 5.15875 mili dwong lwong. Pay ciing chinh 13 sé mol ciia Fe ¢6 trong 0.4185 g
thién thach. 0.5 d

- % Fe,0; trong thién thach:

5.15875%*55.847 , 159.6882
1000*0.4185  2*55.847

*100=98.4219~98.42% 0.5 d

% Fe,0, =
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