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Hwéng dan chung

. Cubn dé thi va tra 16i phan thyc hanh nay gdom 27 trang.

. Trudce khi bt dau phén thi thyc hanh, 1énh “Read” duoc cho. Thi sinh s& ¢6 15 phit dé doc
tai liéu nay. Thi sinh chi duoc doc trong khoang thoi gian nay, khong dugc viét hodc dung may tinh
ca nhan.

. Thi sinh bit dau lam bai ngay sau 1énh “Start”. Thi sinh c6 5 gio' ¢& hoan thanh phan thi
nay.

. Thi sinh ¢6 thé 1am cac bai theo thtr tu bat ki, tuy nhién bai P1 dugc khuyén cdo lam dau
tién.

. Tt ca cac két qua va cau tra 10i phai dugc viét rd rang bang but trong phan duogc thiét ké
twong tmg. Viét ra ngoai khu vuc nay s& khéng duoc tinh diém.

. Néu thi sinh cin gidy nhap, c6 thé dung mat sau cia cudn d& thi thyc hanh. Luu ¥ ring,
phin viét nhap nay sé khong dwgc tinh diém.

. Thi sinh c6 thé yéu cau ban tiéng Anh chinh thirc cia cudn dé thi thyc hanh cho viéc lam r5.
. Néu thi sinh mudn ra khoi phong thi nghiém (dé sir dung nha vé& sinh, uéng nudc hodc an
nhe), gio thé thich hop. M6t trg 1y phong thi nghiém s& dén dé di cing.

. Khong dugc str dung ké phia trén ban thi nghiém trong qué trinh 1am bai vi muc dich cong
bang.

. Thi sinh phai tuén thii cic quy tic an toan theo quy dinh ctia IChO. Néu vi pham, thi sinh

s& nhan duoc 1 canh béo duy nhat. V6i vi pham tiép theo, thi sinh s& bi mdi ra khoi phong thi
nghiém va khéng dugc cham phan thuc hanh.

4 Hoa chét va dung cu phong thi nghiém, trir khi c6 thong bao khac, s& duoc nap lai hodc thay
thé ma khong bi trir diém véi sy ¢b dau tién. Mdi su ¢d tiép theo s& bi trir 1 diém trong s6 40 diém
thi.

. Giam thi s€ thong bao 30 phut trudce khi phat 1énh “Stop”.

4 Thi sinh phai dimg ngay 1ap tuc khi c6 1énh “Stop”. Néu tiép tuc 1am hodc viét, phan thi
thuc hanh s& khong duoc tinh diém.

. Sau khi 1énh “Stop”, giam thi s& dén dé ky vao phiéu tra 15i cta thi sinh.

. Sau khi c6 du chir ki cia giam thi va thi sinh, dat tap dé thi va tra 1oi phan thyc hanh vao

phong bi va ndp cliing véi san pham va cac tim sic ky ban mong (TLC).

Cac quy tac an toan phong thi nghiém

. Thi sinh phai mdc 40 bao hd va cai ctc 4o. Di gidy phai che hoan toan ban chin va gét chan.
4 Luon deo kinh bao hd hodc kinh thudc khi lam viéc trong phong thi nghi¢m. Khong deo
kinh é&p trong.

. Khong dugc an (ké ca keo cao su) hodc udng trong phong thi nghiém.

. Chi lam viéc trong khu vuc duoc chi dinh. Gitt v€ sinh sach s€ khu vuc chung va khu vyc
lam viéc cua thi sinh.

. Khong dugc 1am cac thir nghiém khac. Khong dugc sira d6i cac thi nghiém d cho.

. Khong duge dung miéng dé hut pipet. Ludn st dung qua bop cao su.

. Don dep su ¢ d6 hoa chat va do thity tinh v& ngay 1ap tirc & ca ban thi nghiém va san nha.

. Céc dung dich nudc duge phép d6 thing xubng bon rira. Cac chat thai hiru co phai dugc db

vao binh chtra c6 nap.
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Cac héng s6 vat li va phwong trinh

Trong tat ca cac bai, gia thiét rang hoat do cua tat ca cac chat trong dung dich xép xi bang nong do

tuong Ung, theo don vi molL™". Pé lam gon cac biéu thic va cong thic, ndong do chuin
¢®=1mol L' duoc bo qua.

Hang so Avogadro N =6.022:10" mol ™'
Hang so khi R=28314Jmol 'K
Ap suét chuan p°=1bar=10’Pa
Ap suét khi quyén Pam=1atm=1.013 bar=1.013-10° Pa
Khong do theo thang Celsius 273.15K

Hang sb Faraday F=9.649-10" C mol ™
Watt IW=17Js"
Kilowatt gio 1 kWh=3.610°J
Hing sb Planck h=6.62610*Ts
Tdc d6 anh sang trong chan khong c=2.99810°ms"
Dién tich nguyén t& e=1.6022-10""C
Cong suat dong dién P=AEx]

Hléu Suét nang lu’()’ng n= Pobtained/ P applied
Quan h¢ Planck-Einstein E=hc/i
Phuong trinh khi i tudéng pV=nRT
Nang luong tu do Gibbs G=H-TS

A/G° = —RT InK°
ArGo =—n F'Ecello
AG = AG® + RT InQ

Chi s6 phan tmg Q cho mét phéan mg [C]¢[D]¢

a A(aq) + b B(aq) = ¢ C(aq) + d D(aq): ¢ = [AFBP

Phuong trinh Henderson—Hasselbalch pH =pK, + log [[ AH]
Phuong trinh Nernst—Peterson E=E°— R—Z;InQ

Trnng, do O }a chi s0 phan ung cta ban at T=298 K. RT110 = 0.059 V
phan ung khur. F

Dinh luat Beer—Lambert A=¢lc

Dinh luat tc do dang tich phan

- Bac khong [A]=[A]o— kt
- Bac mot In[A] =1In[A]o —
- Béc hai 1/[A]=1/[A]o + kt
Thoi gian nira phan tng bac mot. ty, = In2/k

. . ‘N. M.
Khoi lugng mol trung binh s6 M,: M, = Z'Z IIV ’

i1V

S ; A YN, M}
Khoi lugng mol trung binh khoi M,,: M, =

.y A M,
Chi so da phan tan /;;: I, = M,

Chuy
Pon vi ctia ndng do mol la “M” or “mol L b,

I1M=1molL" 1 mM = 10 mol L 1 uyM=10"mol L™
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Bang hé thdng tuan hoan

1 18
1 2
H 2 13 14 15 16 17 | He

1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B C|IN|O F | Ne

6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
1 12 13 14 15 16 17 18

Na|/Mg 3 4 5 6 7 8 9 10 11 12 | A |Si|P|S|Cl|Ar

22.99 24.31 26.98 28.09 30.97 32.06 35.45 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

39.10 | 40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.63 | 74.92 | 78.97 | 79.90 | 83.80

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb|Sr|Y | Zr|Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te| | |Xe
85.47 | 87.62 | 88.91 | 91.22 | 9291 | 95.95 - 101.1 1029 | 106.4 | 1079 | 1124 | 1148 | 118.7 | 1218 | 1276 | 1269 | 131.3

55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Bafs77t| Hf | Ta| W |Re |[Os | Ir | Pt |Au|Hg | Tl | Pb| Bi | Po | At | Rn
1329 | 1373 178.5 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 1951 197.0 | 200.6 | 204.4 | 207.2 | 209.0 - - -

87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 17 118

Fr |Ra |5 | Rf |[Db|Sg|Bh|Hs | Mt Ds|Rg|[Cn|Nh| Fl |[Mc|Lv|Ts | Og

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce| Pr | Nd |[Pm|Sm|Eu|Gd|Tb |Dy |[Ho| Er |Tm | Yb | Lu
138.9 | 140.1 140.9 | 1442 - 1504 | 152.0 | 157.3 | 158.9 | 1625 | 164.9 | 167.3 | 168.9 | 173.0 | 175.0

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

Ac| Th|Pa| U [Np|Pu|Am|Cm | Bk | Cf | Es |Fm|Md | No | Lr

2320 | 231.0 | 238.0
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Cac dinh nghia canh bao GHS
Céc bao cao nguy hiém GHS (cum tir H) lién quan trong tai liéu duoc giai thich ¥ nghia nhu sau:
Méi nguy hiém vat li

H225 Chét 16ng va hoi nguy co cao d& chay.

H226 Chat long va hoi dé chay.

H228 Chét ran d& chay.

H271 Co thé gay chay hodc nd; chét oxy hoa manh.
H272 C6 thé ting cudng chay; chit oxy hoa.

H290 C6 thé dn mon kim loai.

Méi nguy hiém sirc khée

H495 Doc néu nudt phai.

H302 C6 hai néu nudt phai.

H304 C6 thé gy tir vong néu nudt va hit phai.

H311 Doc khi tiép xuc véi da.

H312 C6 hai khi tiép xuc véi da.

H314 Gay bong da nghiém trong va tén thwong mit.

H315 Gay kich ung da.

H317 Co the gdy ra phan ng di (mg da.

H318 Gy ton thuong mat nghiém trong.

H319 Gay kich img mat nghiém trong.

H31 Doc néu hit phai.

H32 C6 hai néu hit phai.

H333 C6 thé ¢ hai néu hit phai.

H334 C6 thé gy ra cac triéu chimg di tmg hodc hen suyén hodc kho thd néu hit phai.
H335 C6 thé gy kich tmg dudng ho hép.

H336 C6 thé gay budn ngi hodc chong mit.

H351 Nghi ngd¢ gy ung thu.

H361 Nghi ngo gdy ton hai dén kha nang sinh san hodc thai nhi.

H371 C6 thé gay ton thuong cho cac co quan.

H372 Gay ton thuong cho cac co quan thong qua tiép xuc kéo dai hodc lap di lap lai.
H373 C6 thé gy t6n thuong cho cac co quan théng qua tiép xiic kéo dai hodc lap di lap lai.

Méi nguy hiém méi trwong

H400 Rét doc cho thity sinh.

H402 Co6 hai cho thuy sinh.

H410 Rét doc cho thity sinh véi tac dung lau dai.
H411 Doc ddi véi thiy sinh véi cac tac dung lau dai.
H412 C6 hai cho thuy sinh véi cac tdc dung lau dai.
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Hoéa chat Nhin Canh bio GHS
Nudc dé ion:
- Binh tia (trén ban) - A ¥
i Chai nhua (trén ban) Deionized Water Khoéng nguy hiém
- Can nhya (trong ti hood)
Ethanol, trong binh tia Ethanol H225, H319
Mau ruou tr? ng,’300 mL trong chai Wine sample H225, H319
nhya mau ho phach.
Cho bai P1

Hoéa chat Nhin Canh bio GHS
4-nitrobenzaldehyde, 1.51 g trong 4-nitrobenzaldehyde H317,H319

lo thity tinh mau ho phach

Dung méi sic ky A, 20 mL trong lo

H225, H290, H304, H314,

thiy tinh Eluent A H319, H336, H410
Dung moi sac ky B, 20 mL trong lo Eluent B H225, H290, H304, H314,
thuy tinh H319, H336, H410
Oxone” (mubi kali
peroxomonosulfate), 7.87 g trong Oxone® H314
chai nhya
Mau chuén 4-nitrobenzaldehyde TLC standard H317, H319
cho TLC
Cho bai P2

Héa chat Nhin Cinh bao GHS
Dung dich I M potassium KSCN1M H302+H312+H332, H412
thiocyanate, 20 mL trong chai nhya ’
Dung dich 0.00200 M potassium . 2
thiocyanate, 60 mL trong chai nhya KSCN0.00200 M Khong nguy hiém
Dung dich 1 M perchloric acid, 10 HCIO, 290, H315, H319
mL trong chai nhya
Dung dich 0.00200 M iron(III), 80 A .2
mL trong chai nhua Fe(III) 0.00200 M Khong nguy hiém
Dung dich 0.000200 M iron(I1I), 80 A .2
mL trong chai nhua Fe(1II) 0.000200 M Khong nguy hiém
Dung dich 0.3% hydrogen peroxide )
solution, 3 mL trong chai thuy tinh H,0, Khong nguy hiém

méu hd phéch.
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Cho bai P3

Héa chat Nhin Cinh bao GHS
Dung dlch 0.01 M‘lodlfle, 200 mL L H372
trong chai nhya mau nau
Dung dich 0.03 M sodium thiosulfate, . 2
200 mL trong chai nhua Na:8:0s Khong nguy hiém
Dur}g dich 1 M NaOH, 55 mL trong NaOH 1290, H314
chai nhya
Dung dlch 2.5 M sulfuric acid, 80 mL H,SO, 290, H315, H319
trong chai nhya
Dung dich 0.5 M potassium iodide,
25 mL trong chai nhua Kl H372
Potassium iodate, khoang 100 mg
(khoi lugng chinh xac ghi trén nhan), KIO; H272, H315, H319, H335
trong lo thuy tinh
Dung dich ho tinh bot, 25 mL in Starch Khéng nguy hi im

plastic bottle

51st IChO — Bai thi Thwc hanh
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Dung cu
Cho tat ca cac bai thwe hanh
Dung cu c4 nhin SO lwgng

Quad bdp cao su 1
Kinh bao ho 1
Chai chét thai hitu co 1L “Organic waste” 1
Gidy thim 15t
Precision wipers 30 to
Thia kim loai 16n 1
Thia kim loai 16n 1
Pong ho bam gidy 1
But chi 1
Tay 1
But bi den 1
Bt da kinh 1
Thudc ké 1

Dung cu dung chung S6 lwong
Pén UV dé hién ban méng TLC 2/ phong TN
May do quang 5/ phong TN

Gang cao su

Tat ca cac ¢& (S, M, L, XL) xin tur
cac trg ly phong thi nghiém

Thung da

1/ phong TN

Cho bai thwc hanh P1

Dung cu c4 nhian

Quantity SO lwong

Gia thi nghiém
- Kep nho
- Kep 16n

Binh tam giac ¢6 nham 100 mL

Binh tam giac ¢6 nham 50 mL

Sinh han hoi luu

My khudy tir gia nhiét

Dia thuy tinh

Con khudy tir

Binh loc hut

Phéu Biichner c6 vong cao su

Tui ziplock c6 ba miéng gidy loc

Dia Petri

Binh (cdc) sic kY, co nhin “TLC elution chamber”

Y Y e N Y Il Il Ll el Y LN NS I

Tui ziplock c6 chtra 3 ban méng TLC (c6 chi thi huynh

quang), 6 ghi Ma thi sinh

—

Ong mao quan chdm cht (trong dia Petri)

Kep nhya

Diia thuy tinh

Ong dong 25 mL

Cbdec 150 mL

Phéu nhyua

Cong to hut nhya

Lo thuy tinh dung mau TLC 1,5 mL mau hd phéch co

NIN|—= (N |— ==
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nap, ghi nhan C va R

Lo thay tinh 10 mL mau ho phach c6 nap da dugc can bi

trudc, co Ma thi sinh 1
Que tir d¢ hut khuat tir 1
Cho bai thwc hanh P2
Dung cu riéng SO lwgng
Pipet bau, 10 mL 1
Pipet chia vach, 10 mL 3
Pipet chia vach, 5 mL 3
Gia dé ong nghiém 1
Ong nghiém 15
Nip 6ng nghiém 7
Cuvet, bé day 1.0 cm 2
Cde, 100 mL 2
Pipet nhya ding mot lan 15
Cho bai thwc hanh P3
Dung cu riéng S6 lwong

Gia va kep buret 1
Buret, 25 mL 1
Phéu thuy tinh 1
Binh tam gi4c, 100 mL 3
Binh tam gi4c, 250 mL 3
Cbc thuy tinh, 150 mL 1
Cbc thuy tinh, 100 mL 2
Binh dinh mtrc, 100 mL, co nép 1
Pipet bau, 50 mL 1
Pipet bau, 25 mL 1
Pipet bau, 20 mL 1
Ong dong, 25 mL 1
Ong dong, 10 mL 1
Ong dong, 5 mL 1
Pipet nhya dung mot lan 3
Gidy Parafilm 20 to

51st IChO — Bai thi Thwc hanh
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Baithwe | cauhei | Higusuat | 22tnh TLC P1.1 P12 | Téng didm
hanh P1 khiet
13% Thang
o o 12 12 8 2 3 37
diém Diém

Bai thwc hanh P1. “Xanh héa” qua trinh oxy hoéa nitrobenzaldehyde

Trong nhing thap ky qua, cac nha hoa hoc da b gang thay thé nhiing tic nhan doc hai trong nhiéu qua trinh
oxy héa dé giam bat viéc xir Iy chat thai doc hai (sau phan umng). Trong bai thi nay, kali peroxomonosulfate
dugc chon lam tac nhan oxy hoa, boi vi no chi tao ra mudi sunfat khong doc va khong gay 6 nhidém. Hop chat
nay duoc cé tén thuong mai la Oxone®.

Hon nita, phan Gng nay dugc thuc hién trong dung moi hon hgp nudce va ethanol, 1a cac dung méi khong gay
6 nhiém.

Nhié¢m vu ciia thi sinh 13 thue hién qua trinh oxy héa 4-nitrobenzaldehyde, két tinh lai sin phim, so
sanh cac dung mdi sic ky TLC va kiém tra d9 tinh khiét ciia sain pham bing TLC.

Lwu y: Chét thai ethanol va cic dung méi sic ky phai dwgc d6 vao trong chai dan nhian “Chit thai
hitu co” (“Organic waste”).

Qui trinh:

. Oxy héa 4-nitrobenzaldehyde

I. Tron 20 mL nude va 5 mL etanol.
2. Tha con tir vao binh tam giac ¢6 nham 100 mL.
3. Chuyen 1.51 g 4-nitrobenzaldehyde dugc cén trude (cho san) vao binh tam giac trén. Thém

tat ca hdn hop nude / ethanol di chuén bi trudc d6. Kep binh tam vao gia d5. Khudy hén hop, rdi
thém 7.87 g Oxone® dugc can trude vao hon hop phan ng.

4. Lap sinh han hoi luu bang cach néi long kep 16n va diéu chinh cac khép ndi cho khit (xem
Hinh 1). Gio th¢ HELP (TRO GIUP) cua minh néu can, khi d6 mot trg' Iy phong thi nghiém s& dén
giup md nudce va dieu chinh may khuay tir gia nhiét.

5. Dun héi luu nhe hdn hop phan tng (khoang 1 giot héi luu mdi gidy) trong 45 phut. Dau trén
thang dicu chinh nhi¢t tuong tng véi cong suat can thiét dé c6 hoi luu nhe phan tng.

e ) 2 Kep I&n

= =N« Kepnhd

Vice—

Hinh 1. Cach ldp hé théng phan iing dun hoi leu
51st IChO — Bai thi Thwc hanh 10
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6. Sau d6 tat nhiét trén may khudy tir gia nhiét. Bé may khudy ra va dé hdn hop phan tng
ngudi trong 10 phut. Sau do, dit binh phan Umg trong bat thuy tinh chira hon hop nudc da thém 10
phut nira.

7. Liap h¢ thong loc chéan khong (xem Hinh 2) gdm phéu Biichner, glay loc va binh hut, dugc
gin chit vao gia d& phong thi nghiém bang kep nho. Gio' th¢ HELP néu can. Tro ly phong thi
nghiém s& dén va chi cho thi sinh cach két ndi binh hut véi ngudn chan khong.

<——— Phéu Biichner

-------- ~—— Gidyloc

-~ \Vongcaosu

Kep nho

Chan khéng
Hinh 2. Ldp hé loc chin khéng
8. Lam wét gidy loc bang nuéc va dam bio rang gidy loc che hét tat ca cac 16 trong phéu
Biichner.
9. R6t hon dich chira san pham tho vao phéu Biichner va mé van chan khong. Rira ky chat rin

bang nudc dé-ion trong binh tia (it nhat 4 1an, mdi lan 20 mL).

10.  Tiép tuc hiit chan khéng cho khong khi di qua chat rén trong 5 phit dé 1am kho san pham
so bo. Péng van va ngit két ndi nguon chan khong. Sir dung thia kim loai nho dé chuyén mot
luong nho san phém & dau thia vao lo mau thuy tinh 1.5 mL mau hd phéch, c6 nhan C. Déng nip
1o va giit mau lai cho phan III.

11.  Chuyén tit ca chat rin con lai vao binh tam giac ¢ nham 50 mL.

12. Po dich loc vao chai “Organic waster” roi rira ca binh hit va phéu Biichner bang ethanol va
nude. Sau d6 do6 dich rira vao chai “Organic waster”.

1. Két tinh lai san pham

1. Tron 9 mL nude véi 21 mL ethanol.
2. Thue hién qui trinh két tinh lai san pham tho trong binh tam giac ¢ nham 50 mL, sir dung

hé¢ thong dun hdi lvu (nhu Hinh 1), véi lugng vira phai hdn hop nudc / ethanol trén. Gio thé HELP
néu can. Tro ly phong thi nghiém s& dén de bat nude va dit may khudy tir gia nhiét. Thém tiép hdn
hop dung méi qua dau trén cua sinh han néu can.

3. Khi san phdm két tinh ra hét, st dung quy trinh twong tu nhu duoc mo ta truée day (1.7 dén
1.10) d¢ thu chat ran. St dung thia kim loai nho dé chuyén mét luong nho san pham ket tinh lai qua
dau thia vao lo thuy tinh 1.5 mL mau ho6 phach, ¢6 nhan R. Péng nap lo va giir mau lai cho phan
1.

51st IChO — Bai thi Thwc hanh 11
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4, Chuyén chét rén d3 tinh ché vao lo di dugc can bi trude co dan M3 cua thi sinh. Dong n‘Zip
lo lai.

5. P dich loc vao chai “Organic waste” va gio thé¢ HELP. Tro Iy phong thi nghiém s& dén dé
tat nude cua sinh han.

lll.  Phan tich sac ky ban méng (TLC)

1. ’Chufm pi binh (cbc) sic ky. Rét dung moi sic ky A vao binh voi chiéu’cao khoang 0,5 cm.
Day nap binh bang dia Petri. Pgi cho dung mdi bao hoa khong khi trong binh sdc ky.

2. Chuin bi miu ciia thi sinh. Mdi thi sinh dugc cung cip mot mau 4-nitrobenzaldehyde
trong lo thily tinh mau hd phach c6 nhan TLC standard (nguyén li¢u chuin ban diu) (goi 1a S
trén ban TLC). Thi sinh da giit mau san pham tho (lo C) va san pham két tinh lai (lo R) trong hai lo
thily tinh nho mau hd phach. Thém khoang 1 mL etanol vao mdi lo dé hoa tan cic mau

3. Chuin bi ban méng TLC ciia thi sinh. St dung but chi dé vé can than duong bat dau (cao
hon I cm so voi day cua tam) va danh diu cac vi tri dé chdm 3 mau. Ghi nhin S (Nguyén liéu ban
dau), C (San pham tho) va R (San pham két tinh lai), nhu duge mé ta trong Hinh 3. O phia trén bén
trai cua ban mong, viét Ma ciia thi sinh (Student code). O phia trén bén phai ctia ban mong, ghi
dung méi sic ky (Ban mong dau tién 1a Eluent A, ban mong thir hai 1a Eluent B). Sir dung céc 6ng
mao quan, chim ba mau 1én ban mong.

Student Code Eluent A / Eluent B

1cm¢ S C R

Hinh 3. Chuan bi ban mong

4. Thuec hién phén tich sac ky ban méng TLC. Dung kep nhya dat ban mong TLC vao binh
sac ky va day nap bang dia Petri. D€ dung dich sac ky chay dén khoang 1 cm dudi dinh cua tam.
Dung kep nhya lay ban bong ra, danh dau vét dung moi cao nhat (tién tuyen) bang but chi va dé kho
ban.

5. Hién hinh bin méng TLC. Dat ban mong TLC dudi dén UV ¢ trén ban thi nghiém chung.
Dung but chi khoanh tron tat ca cac vét nhin thay.

6. D6 dung méi vao chai “Organic waste”.

7. Lap lai cac budce 1, 3, 4, 5 va 6 voi dung moi séc ky B

8. Dat cac ban mong vao thi ziplock c6 Ma thi sinh.

51st IChO — Bai thi Thwc hanh 12
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Két qua phan tich TLC cua thi sinh (vé cac so dd sau voi két qua cua thi sinh). Thi sinh c6 thé vé lai
cac sac d6 ctia minh trén cac hinh vé nay dé tra 10i cac cau hoi sau. Khong chim diém cac so do
nay.

Eluent A Eluent B
R BT [------ f---4 F--- p------ [------ $---
S C R S C R

Cudi budi thi, giam thi s& thu cic mau sau:
- Lo thuy tinh c6 Ma thi sinh chira san pham két tinh lai;
- Céc ban mong TLC A va B trong tai ziplock c6 Ma thi sinh.

Cac mau vat phai nop

San pham két tinh lai O
Ban mong TLC A O
Ban mong TLC B O
Chir ky

Thi sinh Giam thi

51st IChO — Bai thi Thwc hanh 13
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Cau hoi

1. V& cong thuc cau tao ctia san pham hitu co cudi cung tir phdn ung cua 4-nitrobenzaldehyde va
®
Oxone .

2. Duya trén két qua phan tich sic ky TLC, tra 10i cac cau hoi sau.

. Dung mdi sic ky nao ding dé theo ddi tién trinh phan tmg tot hon?
oA oB

. San pham tho (C) co chira lugng vét 4-nitrobenzaldehyde.

oCo 0 Khong

. San pham két tinh lai (R) c6 chira lugng vét 4-nitrobenzaldehyde.
oCo 0 Khong
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Baithue | caype | Dwong | xacdinh Xac dinh he :
R Cau héi z ham lwong | P2.1 | P2.2 | P2.3 % o2 P2.4 | P2.5 | Tong
hanh chuan sit s6 ti lwong
P2
14% tdng Tg}gr’;lg 10 6 3 | 4 | 3 9 3 | 2 | 40
dlém Piém

Bai thwe hanh P2. Xac dinh sat trong rwou vang trang

Sat 1a nguyén t6 c6 mat tu nhién trong rugu vang. Khi ham luong sit trong mot lit vuot vang qua 10
dén 15 mg thi sat(Il) bi oxi hoa thanh sit(III) co thé 1am giam chit luong rugu vang do hinh thanh
cac két tia. Do vay, viéc danh gia ham luong sat trong rugu vang trong qua trinh san suét 13 rat can
thiét.

Khi néng do cua C?'.C dang tdn tai cua sat rét nhd, phirc mau do cua sét(HI) va phéi tur thiocyanate
SCN™ dugc dung dé dinh lugng ham lugng bang phuong phap do quang.

Bai thye hanh nay xac dinh ham lwgng tong ciia sit trong miu rwgu vang tring bang phwong
phap do quang va xac dinh thanh phan ciia phirc thiocyanate — sat(I1I).

LUU Y

. Trong bai nay, thi sinh dugc cung cdp hai _dung dich sat(I1) (Fe(IIl)) va hai dung dich
potassium thiocyanate (kali thiocianat, KSCN) c6 néng d khac nhau. Cha y khong nham 14n giita
cac dung dich nay.

4 Ngay thi sinh d& chuin bi xong mau dung dich dé do quang, can do d6 hip thu quang trong
khoang thoi gian mét tiéng tinh tir khi cho thiocyanate.

. Khi thi sinh can may do quang, gio cao th¢ HELP. Trg li phong thi nghiém s& dwa cho thi
sinh may do quang. Thi sinh chi dugc phép sir dung may do quang trong 15 phit. Tro li phong thi
nghiém s& thu may lai khi hét 15 phut hodc ngay khi thi sinh do xong. Néu tit ca cac may do quang
déu dang duoc sir dung thi thi sinh s& duoc ghi tén vao danh sach cho.

. Huéng dan str dung may do quang ghi & trang sau.

. Thi sinh chi duge phép str dung may do quang téi da 3 1an trong bai nay.
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Hwéng dan stir dung may do quang

Ché do6 Absorbance/transmittance

Man hinh
hién thi
Chon buwéc Hu’(y‘ng
song E e N | truyén
Num chon
i Khoang
cuvet
Nut OK
. Cim dién may do quang.
. Kiém tra ché d6 “Absorbance” c6 sang dén khong. Néu khong, chinh niim chon cho dén khi
duong nét dut xuat hién xung quanh ché dd “Absorbance” sau d6 an ntit OK.
. ~ Chinh nim chon cho dén khi duong nét dut xuat hién xung quanh budc song can do (470
nm). An ntt OK.
. Dit cuvet c6 dung dung dich tring (khoang 3 cm chiéu cao dung dich) vao khoang cuvet.

Chu y dat dang chidu (nhin vao ki hiéu hudng truyen ngay canh khoang cuvet, tia téi s€ di theo
huong mii tén mau vang, xem hinh v& duoi day), day cuvet vao trong khoang dén vi tri sau nhat.
Day nap.

. Chinh niim chon cho dén khi dudng nét dit xuat hién xung quanh ché do “Absorbance” sau
d6 4n nat OK. Tiép tuc dung num chon dé chon ché d6 “Calibration” va 4n ntit OK.

. Cho cho dén khi man hinh hién thi 0.00 (hodc —0.00).

. Pit cuvet c6 dung dich can do (khoang 3 cm chiéu cao dung dich) vao khoang cuvet. Pay
nap.
. Boc gia tri do hap thu quang.
Cuvet
A ——
Khoang cuvet —» Hudng
i truyén
j . j
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I.  Xac dinh ham lwong sét trong rwou

Trong phén nay, thi sinh sé cin dung dich iron(IIT) 0.000200 M va dung dich potassium thiocyanate
KSCN 1 M.

Qui trinh

1. Chuén bio6 dng nghiém, thém vao ting épg cac thé tich dung dich dugc cho trong bang sau
(gia thiét theé tich thu dugc bang tong céc thé tich thanh phan).

Ong s # 1 2 3 4 5 6

Dung dich iron(II)

0.000200 M 1.0mL 2.0 mL 4.0 mL 6.0 mL

Dung dich pecloric

acid 1 M 1.0 mL 1.0 mL 1.0 mL 1.0 mL 1.0 mL 1.0 mL

Rugu vang 10.0mL | 10.0 mL

Dung dich Hydrogen

peroxide (H,0,) 0.5mL 0.5mL

Deionized Water

(Nuée dé-ion) 9.5mL 8.5 mL 6.5 mL 4.5 mL 1.0 mL
2. Piy cac 6ng nghiém va tron déu.

3. ,Tlllém 1.0 mL dung dich KSCN 1 M vao éng s61,2,3,4,vas. Khéng cho vao éng $6 6.
Pay nap ong nghiém va tron déu.

4. Khi chuan bi xong tit ca cic 6ng, gio' cao th¢ HELP dé dang ki may do quang véi tro li
phong thi nghiém.

5. Chuﬁn bi may do quang theo hudng dﬁp ghi ¢ trang 16. Pat budc song do ¢ 470 nm. Dung
nudce dé ion (deionized water) lam dung dich trang.

6. Po d6 hip thu quang ctua mdi dng (tir 1 dén 6) ¢ budc song da chon. Ghi lai gia tri do hip
thu quang vao bang dudi. Gio cao thé¢ HELP dé tra lai may do quang.

Ong s # 1 2 3 4 5 6

Do hap thu quang (& 470
nm)

Nong do Fe’* trong 6ng

o(Fe™) / uM 16 32 64 96

Ma s0 ctia may do quang
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Cau héi

1. V& db thi biéu dién d6 hap thy quang A4 cua éng sb tir 1 dén 4 theo ndng do Fe’" trong bng.

0.8
A
0.7
0.6
0.5
0.4
0.3
0.2
0.1
re(Fe+)/pM
0
0 10 20 30 40 50 60 70 80 90 100 110
*  Ghi céc gié tri chon ding dé v& duong chuin vao bang dudi day
Ong s # 1 2 3 4
Gia tri d6 hap thu quang
duoc dung dé dung
duong chuan
2. Str dung dd thi trén va cac sb liéu d3 chon, vé duong chuin vao d6 thi trén, x4c dinh néng

d6 (theo pmol L") ctia Fe** trong ng s 5.

c(Fe3+)(;ng 5= pmol L’
Néu khéng tinh dwge c¢(Fe'"), sir dung gid tri c(Fe') = 50 umol L™ cho cdc tinh todn tiép theo.
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3. Tinh to4n cu thé né)ng d6 khoi lugng, theo mg trong mdt lit, cua sit trong mau rugu vang
trang.

cm(iron) = mgL™
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Il. Xac dinh thanh phan cua phirc

Trong phin nay, thi sinh s€ sir dung dung dich iron(1II) ndéng dd 0.00200 M va dung dich potassium
thiocyanate KSCN nong do¢ 0.00200 M.

Qui trinh

Trong phan I cua bai nay, mau ciia phtrc sat(III)-thiocianat dwoc ding dé xac dinh ndng do cua sat
trong rugu vang. Phan II cta bai nay xéc dinh hé s6 ti lugng clia phirc [Fe,(SCN),]** " (b6 qua
nudc phoi tri), trong d6 a va b 1a cac s6 nguyén khong 16m hon 3.

Thi sinh dugc cung cip cac dung dich sau cho phan thuc hanh nay:
. Dung dich 0.00200 M iron(III) (da dugc axit hod) (80 mL)
. Dung dich 0.00200 M potassium thiocyanate KSCN (80 mL)

Thi sinh st dung cac ong nghiém (voi cac nit ddy da duogce rira sach va lam kho), pipet bau cuvet
do quang, may do quang (can yéu cau), va bat cir thiét bi thi nghiém trong bd dung cu néu can.

1. Pién 3 hang dau tién ciia bang dudi day cac gia tri thé tich dé xac dinh dugc hé s ti lugng cua
phuc bang phuong phap do quang. Thi sinh khong nhat thiét phdi dién tdt ca cdc cét. Tinh phan
mol cua sat(IIT) trong mdi éng theo cong thirc sau:

Veequn

x(Fe3t) =
( ) Veeamn + Vscen-

Ong s # 7 8 9 10 11 12 13 14 15

Thé tich dung dich
iron(I1T) 0.00200 M
VEeam / mL

Thé tich ctia dung dich
potassium thiocyanate
KSCN 0.00200 M
VSCN— / mL

Phan mol cta iron(III)
x(Fe™)

Do hap thu quang (&
470 nm)

Mi s6 may do quang

2. Chuin bi cic 6ng nghiém. Khi tat ca cac dng duoc chuan bi xong, gio cao thé¢ HELP d¢ lay
may do quang tur trg 1i phong thi nghiém.

3. Chuin bi may do quang nhu huong dan ¢ trang 16. it budc song do & 470 nm. Sir dung
nudce deionized lam dung dich trang.

4, Po do hép thu quang ctia moi 6ng ¢ budc song da chon. Ghi cac gia tri do hép thu quang
vao bang trén.
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Cau hoi

4. V& db thi biéu dién do hap thu quang 4 cua cac 6ng theo phan mol cua sit(IIT) x(Fe).

1.1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1

5. Dua trén két qua thyc nghiém, xdc dinh hé sé ti luong cua phuc [(Fe)u(SCN),]** ",

51st IChO — Bai thi Thwc hanh
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Bai thyc

Chuan

Chuan

Chuan

hanh Cau hai ds | ds Il dé Il P31 | P3.2 | P3.3 | P3.4 | P3.5 | Tong
P3 Thang
13% diém 10 10 8 4 4 2 2 2 42
téng .2
diém biem

Bai thwc hanh P3. Bao quan rwou vang

Sulfur dioxide, SO,, dugc dung lam chat bao quan trong ruou vang. Khi SO, dugc thém vao trong rugu, né
phan ing véi nudc dé tao ra ion bisulfite HSO; va H". Ion bisulfite c6 thé chuyén thanh ion sulfite, SO;,
bang cach phan li proton thir hai.

SOz + HzO = HJr + HSO3_
HSO; =H" + SO5*

Ba dang ton tai ndy ciia SO, trong nudc co thé phan ung v6i cac hop chat khac trong rugu, nhu
acetaldehydee, chat mau, duong, v.v... sinh ra cdc san pham tuong ung ki hi€u la P. Nong d6 tong cta SO,
1a tong ndng do cac dang ton tai tu do (SO,, HSO; and SO5>) va P.

Nong do chit bio quan phai tuan theo qui dinh vi sulfite (SO57) va sulfur dioxide (SO,) 6 thé gdy hai cho
strc khoé ngudi. O chau Au, ndng d6 téng cua SO, 16n nhit dwoc qui dinh trong ruou vang do6 1a 100 mg L™
va trong rugu vang trang 1a 150 mg L™

Bai thwe hanh nay xic dinh nong d9 tong ciia SO, ciia miu ruou vang tring bang phwong phap chuin
dg iot.

Qui trinh

l. Chuéan hoa dung dich sodium thiosulfate Na,S,03

1. Thi sinh dugc phat mot ong chira khoang 100 mg potassium iodate KIOj; tinh khiét. Khéi luong
chinh x4c ctia mau dugc viét trén nhan cia ong. Ghi lai khdi luong mau vao bang dudi day.

2. Pha 100 mL dung dich KIO; trong binh dinh mic 100 mL, st dung toan bd mau KIO; rén va
nudc deionized. Dung dich nay duogc ki hi¢u 1a S.

3. Dung binh tam giac 100 mL, thém vao do:

. 20 mL dung dich S, dung pipet bau;
. 5 mL dung dich potassium iodide KI (0.5 M), dung 6ng dong 5 mL;
. 10 mL dung dich sulfuric acid H,SO4 (2.5 M), dung 6ng dong 10 mL.

4. Lic déu binh tam giac, dy binh bang gidy Parafilm va giir binh trong t phia duéi ban lam
thi nghiém trong it nhat 1a 5 pht.

5. Lam diy buret bang dung dich thiosulfate Na,S;03, dung coe thuy tinh. Chuin d9 dung
dich trong binh tam giac, lic déu trong lac chuan d6. Khi dung dich chuyén sang mau vang nhat,
thém 10 giot dung dich h tinh bot va tiép tuc chuin d§ cho dén khi dung dich chuyen sang khong
mau. Ghi lai thé tich da dung V.

6. Lip lai phép chudn do (bude 3-5) néu can.
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Khéi lugng potassium iodate
(ghi lai gia tri ghi trén nhdn)

Phép chuén dé sb Vi/ mL

Gia tri bao cao V; / mL

Il.  Chuan hoa dung dich iodine I,
1. Dung pipet bau, Iy 25 mL dung dich iodine c6 nhan I, vao binh tam giac 100 mL.

2. Chuin d$ dung dich trong binh tam giic bang dung dich sodium thiosulfate Na,S,03. Khi dung
dich chuyén sang mau vang nhat, thém 10 giot dung dich h6 tinh bot va tiép tuc chuin d4 cho
dén khi dung dich chuyén sang khong mau. Ghi lai thé tich da diung V.

3. Lip lai phép chuan d6 (bude 1-2) néu can

Phép chuén dé sb V> / mL

Gia tri bao cao V, / mL
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lll.  Xac dinh ndng dd téng sulfur dioxide
1. Dung pipet bau, ldy 50 mL miu ruou vang vio binh tam giac 250 mL.

2. Thém 12 mL dupg dich sodiu,m hydoxide NaOH (1 M), dung dng dong 25 mL. biy kin binh
tam giac bang gidy Parafilm, lac déu cac chat trong binh va dé yén dung dich it nhat 20 phaut.

3. Thém 5 mL dung dich §ulfuric acid H,SOy4 (2.5 M), va khoang 2 mL dung dich hd tinh bét,
dung pipet nhya dung 1 1an c6 vach chia.

4. Chuin d9 dung dich trong binh tam giac v6i dung dich iodine I, cho dén khi xuat hién mau
dam (dark color) bén trong it nhat 15 giay.

5. Lip lai phép chuan d6 (bude 1-4) néu can.

Phép chuén dé sb V3 / mL

Gia tri bao cao V; / mL
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Cau hoi

1. Viét va can bang cac phuong trinh ciia cac phan g xdy ra trong phép chuan hoa dung dich
sodium thiosulfate Na,S,03.

2. Tinh toan cu thé ndng d6 mol cua dung dich sodium thiosulfate Na,S,0;. Khdi lugng mol
ctia potassium iodate 1a M(KIOs) =214.0 g mol .

, ¢(S,055) = mol L™’ ,
Néu khéng tinh dwoe ¢(S:05°), dimg gid tri ¢(S:05°) = 0.0500 mol L™ cho cdc tinh todn tiép theo.

3. Tinh todn cu thé néng dd mol ctua dung dich iodine I,.
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c(Ip) = ‘mol L
Néu khéng tinh dwoc c(), dimg gid tri ¢(Io) = 0.00700 mol L™ cho cdc tinh todn tiép theo.

4. Viét va can bang phuong trinh phan tng gitra I, va SO, gia thiét SO, trong méi truong thich
hop bi oxi hod thanh SO,

5. Tinh toan cu thé néng do khdi lugng, theo mg L_l, cua téng SO, trong rugu. Khoi lugng
mol cia sulfur dioxide 12 M(SO,) = 64.1 g mol .

cn(SOy) = mgL!
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Pham 16i #

Chir ki cua thi sinh

Chir ki cua giam thj

1 (khéng triv)
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