Pé thi mén Phéan Tich Pinh Lwong
Lép Hoa 2006A, 26/06/2008, 6:45
Thoi gian: 120 phut (khong tinh 5 phiit doc dé)

Ciu 1. 3 diém
Céc xi nghi¢p dét nhud¢m c6 nhu ciu giam sat chit lugng nudce 16 hoi qua viéc xac dinh do
ctng cua nudc 16 hoi. Cac thong tin so bd sau: ham luong tong ion Ca*" va Mg*" cua nuée 10
hoi trong khoang 10~ dén 3.10°M, céc ion kim loai khic c6 ndng do rit nho so voi nong do
téng Ca®” va Mg*", d6 cting tinh bang s6 mg CaCO,/L nudc.
Hay gitp cac xi nghiép nay thiét 1ap quy trinh phan tich do ctmg cua nudc 16 hoi bang
phuong phéap chuan d6 complexon, cu thé nhu sau:
- Thiét 1ap quy trinh phan tich bao gdm cac phan chinh sau day:
+ Piéu kién chuan do, duong cong chuan do, pH dém, chon chi thi.
+ Thuc hanh: pha ché cac dung dich EDTA, dung dich dém c6 pH va dém ning thich
hop, chi thi, cac budc thi nghiém c6 huéng din cu thé vé cac dung cu do, thé tich
mau, dém ... can dung trong mdi thi nghiém.
- Thiét 13p cong thirc tinh todn do cimg va sai s6 phép chuan db.
Biét rang cdc héa chdt va dung cu déu cé san trong phong thi nghiém, cdc hang sé vt ly ciia
cdc héa chat tra theo sé tay héa phan tich.

- Theo gia thiét thi trong nwéc cimg chira chii yéu hai ion calcium va magnesium véi
nong dé khd thdp, vi vy khi chudn dg hai ion nay bang EDTA thi can phdi ldy thé tich
mau kha I6n (100 mL), ding nong do thuoc thii la EDTA c6 nong dé cao hon dé han ché
sw pha loang dung dich. 0.25 d

- Nude 16 hoi van chira cdc ion cé thé gdy can tré dén phép chudn dé (gdy can tré dén
phan iing chi thi) nhw Cu’" va M’ = can phdai thém hydroxylamin va cyanide.

- Cdc hang s6 bén pKcay = 10.7, PKygy = 8.7 0.25d

- Diéu kién chuan do dinh lwong: pK’ > 6: nhdn thdy phirc MgY kém bén hon CaY nén

chi can chon pH chudn dé sao cho PK vgy >la du, tirc la paygy < 2.64
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- pK; = 2.00; pK> = 2.67; pK; = 6.16; pK; = 10.26.

- poymy < 2.64 > pH>7.7. Thuc 1é ngueoi ta thwong chon pH = 10 lam méi trieong phdn
ung chudn do 2 payay = 0.46 2 pK'cyy = 10.24, pK'ygy = 8.24. 0.25 d

- Diéu kién chudn dg chinh xdac dén 99%: pCa’ — pC,—pD = 10.24 - 3 = 7.24 > 4; pMg’
—pC,—pD =824 -3 =524 > 4. Ddy la phép chuan dé & nong dj thap nén chap nhdn
do chinh xac 99%.0.25 d

- Chi thi thuong dung cho chudn do complexon xac dinh Ca’" va Mg2+ la NET. Tai liéu
tham khao cho hang sé bén cia phirc giita Ca’" va Mg2+ v0i NET pK capma = 5.4, PKuigina
= 7.0.

- TaipH = 10: 1 :1+[H+]+ [H+]2+ [H+]3 ~ 1+ [H+] 1+ 10 =10"°

A 1 (H) K3 K3K3 ]<3I<3[{1 K3 107116

- 2K cuma = 3.8, pK vigina = 5.4 2 phikc chi thi voi Mg2+ bén hon, phirc MgYZ' kém bén
hon CaY”™ = khi thém NET vao hon hop Ca’* va Mg”™ thi hinh thanh phirc MgInd 0.25
d

- khi chudn dé hén hop nay véi EDTA thi thir tw chudn do nhw sau:
- Phan iing chudn do: 0.25 d
Ca’" + HY© 2 CaY” + 2H"
Mg + H,Y™ 2 MgY” + 2H"
Mgind + H,Y*© 2 MgY" + Hind
Do nho xanh cham
Két thiic chudn dg, su chuyén mau cua chi thi la do Mg®" quyét dinh. 0.25 d
Puong cong chudn dg ciia Ca’*:0.25 d
o F=099 2pCa=pC,+2=3+2=9)
o F=100 2pCa=0.5pC,+ pDr+ pKcay - poyay) = 0.5 (3+10.7-0.46) = 6.62
o F=1.01 pCa=pKeay- payg—p(F-1)=10.7—0.46 -2 = 8.24
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Puong cong chuan dg cia Mg’ :0.25 d

F=099 2pMg=pC,+2=3+2=35

o =100 2pMg=20.5(pC, + pDr + pKygy - poyay) = 0.5 (3+8.7-0.46) = 5.62
o F =101 2pMg=pKciy- poym—pF-1)=8.7—-0.46—-2=6.24

Chuyén mau cia chi thi:

Mau trung gian: pMg..; = pK ygina = 5.4 (ndm trong budc nhay cua duong cong chuan do

Mg)

pCacisi = 7.4 + p([CaY]/[MgY]) 2 pCacusi phu thudc vao ty I¢é ([CaY]/[MgY]) . 2
> 2.4< p([CaY]/[MgY]) <0.84 2.4 >lg([CaY]/[MgY])>-0.84 = 251 >([CaY]/[MgY])

>0.14 khodng nong dé nay khd réng va thiee té nén chudn t&i mau trung gian. 0.25 d

Thuc hanh: 0.25 d

Pém pH 10: pha tir NH,CI va NH;, do nong dé Ca’" va Mg”" trong mude ciing khéng
nhiéu va vi vy thé tich EDTA 0.01M can chuan dg khéng 16m nén dém nang cia dung
dich dém khong cao. Co thé tam dung dung dich dém co chi s6 dém b&ng 1, méi lan sir
dung 10 mL la dugc (phan nay c6 thé tinh téan cu thé nhung trong pham vi bai ndy sé
khéng tinh diém, néu SV tinh todn chi tiét thi ¢é diém thuéng).

EDTA: néng d 0.01 M

Mau: thé tich mau mai lan chuan do 100 mL

KCN 10% 1 mL

NH>OH.HCI 5%: ImL

Chi thi NET dang dung dich hodc pha trong KCI theo hwéng dan trong tdi liéu: ding
lieong vira dit dé cho mau thich hop theo phan tich vién

Chudn do dén khi chi thi d6i mau hong tim sang mau cham c6 anh tim (mau trung gian).
Chudn d6 mau trdng: ldy 100 mL nude cat, thém cdc héa chdt khdc tiwong tr nhir mau

thdt. Chudn dé véi EDTA, ghi thé tich Vi

Cong thurc tinh toan: 0.25 d

D6 ciing tong S H la s6 mg CaCO; chiva trong 1 L mau duoc tinh theo cong thirc:

ZH: (VEDTA _II//blank )'CEDTA *MCaC03 *1000 (mg/L)

mau
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Cau 2. 3 diém

& +e&! ’ o ’
c _ H Vepra Vbtank + gCEDTA J +( 8Vmau J MC“CO3 ES 1 96 X
095, H — Z 17 '
Z VEDTA - Vblank CEDTA V u MCaCO3

Pé xac dinh ham lugng acid HCI trong mau HCI k¥ thuét c6 ty trong 1.10005 g.mL™" , hai
phong thi nghiém da thuc hién nhu sau:
Phong thi nghiém 1:
- Dung pipet bau hit 2 mL mAu dinh mirc 100 mL bang nudc cit (dung dich A).
- Lay 10 mL (bang pipet bau) dung dich A chuan d6 v6i chét chuan 1a NaOH = 0.1N, chi
thi phenolphthalein. Lap lai thi nghiém 4 lan, thé tich NaOH tiéu ton lan luot 1a: 10.25;
10.30; 10.25 va 10.30 mL..
- Chuan héa dung dich NaOH =~ 0.I1N: 10 mL (bang pipet bau) dung dich acid oxalic
(0.1000 + 0.0002)N chuan véi NaOH = 0.1N trén buret, chi thi phenolphthalein. Lip lai
4 1an, the tich NaOH tiéu tn lan lugt 1a: 9.80; 9.80; 9.85; 9.80 mL.

Phong thi nghiém 2:
- Can 5.0000 g miu, dinh mirc 250 mL bang nudc cat (dung dich B). Nap mau 1én cot
buret 25 mL.

- Can 0.3814g Na,B,0,.10H,0 (M= 381.372) véo erlen. Thém 10 mL nudc dé hoa tan rdi
chuan bang HCI trén buret véi chi thi pT 5.4. Lap lai 4 14n, thé tich HCI tiéu ton 1an luot
1a 19.10, 19.10; 19.05 va 19.10 mL.
(Str dung cac hé sb Student va Gauss, cac gia tri 6 cta pipet va buret cho trong gido trinh, 6, =
0.0002. Lay xac sut 1a 95%.)
Hay nhdn xét vé quy trinh phdn tich ciia hai phong thi nghiém (cé chirng minh bang sé liéu tinh
toan va giai thich).

Mot s6 ddc diém ciia hai phong thi nghiém 0.75 d
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Phong thi nghiem A

Phong thi nghiém B

chy mau

-pipet bau 2 mL, 10 mL: sai sé pipet (hé
thong, ngau nhién)

- Pinh mirc 100 mL: sai sé hé théng binh
dinh mure, sai 50 nngu nhién do nhiéu
nguyén nhan: dan né nhiét, tay nghé phdn
tich vién.

Chuan do:

- Qua NaOH va acid oxalic: lan truyén sai

SO gitta hai lan chuan.

- Can chdt chudn R va chat dinh phan X: sai
s6 do cdn (mdc 2 lan)

- Binh dinh mirc 250 mL: sai s6 hé théng
binh dinh murc, sai s0 nngu nhién do nhiéu
nguyén nhan: dan né nhiét, tay nghé phdn

tich vien.

-Chudn d¢ truec tiép qua chdt goc

Nhén thay: 0.5 d

- Sai s6 hé théng cia dung cu phai dwoc hiéu chinh triede, cong doan ndy ton nhiéu thoi gian.

- Sai s6 do cdn thirong rdt nhé so véi sai sé ciia binh dinh mike.

- Sai 56 do dung dung cu co thé tich nhé sé Iém hon so véi dung cu lon.

- Quy trinh nao cang qua trung gian nhiéu budc thi dé ding (sai so hé thong) va dé chinh xdc
(sai s6 ngau nhién) cang lom.

Tinh todn néng dé HCI trong mau tir hai phong thi nghiém

Phong thi nghiém 1: 0.75 d

Vacid oxalic * Nacid oxalic _ 10 * O IOOO _ 1

N, = - - =0.10191
NaOH 9.8125  9.8125

V naor

2 2 2
8N acid oxalic gVaaid oxalic gVNaOH
Ev.  =Nyon + +| =
NaOH a N V V
acid oxalic acid oxalic NaOH

| 0.0002)" (0.012 > (0.025%3.18)
- + ¥1.96 | 4| 2220
9.8125 11 0.1000 1043 9.8125/4
1

" 9.8125
— 0.00048

10.0022 +(0.001358)° +(0.004051)’
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c. _ Vw001 N s s Vapusroons. _10:275*0.10191,100 (oo
v, 4 10 2

pipet2mL

2 2 2 2 2
{;‘CHC[ =CHCI [M] +(8Vmau ] +(8VMIOH J + (‘C"BDMIOOmL j + gpipethL
NNuOH Vmau VNaOH VBDMIOOmL VpipethL
2 2 2 . 5 . ;
=5.2356\/(0'OOO48J +(0.012 *1'96j +(0.028868j +(0.046 1.96) +(0.0035 1.96)

0.10191 1043 10.275 100 2

=5.2356+/0.0047 +0.001358> +0.00447> +0.0009> +0.00343°
=0.039(N)

Cher= (5.236 + 0.039N
Phong thi nghiém 2: 0.75 d

¥ 251000 Vs ¥y 0.3814%2%1000 . 250%1.10005

Char = = =5.7636(N)
M, V, My 381.372%19.0875 5

borax

c 2 . 2 2 2
b, = Chres ( Miorn ] +( Vi ] i (gBDMZSOmL J +[ € can j
mborax Vmau VBDM 250mL mHCl
0.0002*1.96 ? 0.025*3.18 - 0.069*1.96 ? 0.0002*1.96 2
=5.7636 + + +

0.3814+/4 19.0875+/4 250 5

=5.7636~/0.000514> +0.00208> + 0.000541> +0.0000784>
= 0.013(N)

Crer= (5.764 = 0.013)N
Nhén thdy phong thi nghiém 2 dat @3 chinh xdc tét hon phong thi nghiém 1 do phong thi
nghiém 2 b6 qua mot sé giai doan gdy sai s. (dd biéu dién trong céng thirc va trén phan nhdn

xét so sanh). 0.25 d

Ciu 3. 3 diém

Dung dich mau chira hdn hop Fe’" va A" ¢6 thé phan tich chon loc Fe*" béng cach chuan do
v6i EDTA tai pH = 2. Phan tich tong Fe’" va Al bang EDTA tai pH = 5 bang cach thém
luong du da biét EDTA vao hdn hop Fe’* va AI’* va chuan lugng du EDTA bang dung dich

R +
chuin Zn*".
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(a) Hay chimg minh ring tai pH = 2 c6 thé phan tich dinh luong va chon loc Fe** trong khi
khong thé chuin d6 dinh luong AI*".

(b) Chuyén 50.00-mL dung dich mau chira Fe’" va A’ vao erlen 250- mL va chinh dém pH
= 2. Thém chi thi acid salicylic, phitc Fe’"—acid salicylic mau d6. Dung dich nay duoc
chuén hét 24.82 mL EDTA 0.05002 M, (mit mau d6 ctia phtrc Fe’*— acid salicylic. Mot
thi nghiém khac, 1y 50 mL dung dich chira Fe’" va A’ vao erlen 250- mL va chinh dém
pH =5, thém 50 mL EDTA 0.05002 M. Pun mau s6i nhe, thém chi thi xylenol cam 1oi
chuan lugng du EDTA bang Zn”" 0.04109 M dén khi chi thi chuyén tir vang chanh sang
hdng tim ton hét 17.84 mL. Hiy viét cac phuong trinh phan tng , giai thich ¥ nghia céac

budc tién hanh va tinh toan ndng d6 Fe’* va AI’* trong mau.

Theo tai liéu tham khao ta co:
- pKFeyz 25.1,‘pKA1y= ]6.1,‘pKZny= 16.5.
- pK;=2.00; pK, =2.67; pK; = 6.16, pK, = 10.26.

Tai pH =2: — O 2 1 0 P 2 R 0 e
aY(H) K4 K4K3 K4K3K2 K4K3K2K]

2 pK rey = 11.93 > 6; pKyy = 2.93 < 4: nhu vdy chi ¢ thé chudn do dinh luong Fe tai pH nay. Hcing
s6 bén diéu kién ciia phirc ALY qud nhoé tire la phike nay rdt kém bén nén khéng thé chuan do dinh luong
Al tai pH 2. 0.25 d

Mic khdc do ApK’ = 11.93 — 2.93 = 8 > 6: ¢6 thé chudn do chon loc Fe' 0.25d

Tai pH 5: al =1+[§I(+]+ [Ifj+ K[Z]; + K[II({K]AK =10"%.
Y(H) 4 4773 4523522 452352270

2 pK rey = 18.65 > 6; pKyy = 9.65 >6, pKz,y = 10.05 >6 : nhu vdy cé thé chuan do dinh luong Fe
va Al tai pH 5 0.25 d.

Tuy nhién tai pH nay, Al va Al ton tai ¢ dang phirc hydroxo nén phan vmg véi EDTA thuwong xdy ra
cham. Thuc té khong thé chuan dg truc tié'p ma phai chuan ds nguoc, tuc la them mot lwong duw EDTA
vao hon hop Al+Fe, dun néng cho phan iing xdy ra hoan toan va chudn d¢ lirong dw EDTA bang Zn’,
nhén biét diém cudi bang chi thi xylenol cam. 0.25 d

Do hai phire AIY va ZnY c6 @ bén gan nhau nén Zn’™ khong thé phd hiy phire FeY va AlY. 0.25 d

Cdc phwong trinh phdn teng dién ra nhie sau:
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Chudn riéng Fe tai pH 2: 0.25 d
Phan vng chuan do: Fét + H,Y =2 FeY + 2H.
Phan img chi thi: Fe** + HsSal = FeSal (tim do) + 2H".
Duw EDTA: FeSal + H, Y™ + = H,Sal (khong mau) + FeY.
Chudn tong AP va Fe’*:
Thém du EDTA, dun nong: Fé" + H,Y = FeY + 2H".
AP" + HY" > AlY + 2H'.0.25d

Chudn EDTA du: 't + H,Y© > ZnY + 2H'. (thém chi thi XO)

Phan 1ng chi thi: Zn’" + H3Ind” (ving chanh) = Znlnd (hong tim) + 3H'.0.25
d
Tinh toan:

Néngdé Fe': C,, = VEDIT;CEDTA 2482 *5(()).05002

mau

= 0.02483 (M) 0.25 d

- Nong dé tong AP va Fe'™:

Vv, C *
(Vzmm— o JCEDTA (50—17'84 0'()41()9j>*<0.05002

Cp = £ = 0.05904 =0.03536(M)0.25 d

Al+Fe — 14 50

mau

_ Néng @6 AF*: 0.03536 — 0.02483 = 0.01053 (M) 0.25 d
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