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Chi dan chung

- Ghitén va s bao danh vao tleng trang cla bai lam.

- €6 5 gi&r lam bai thi. Chi b4t ddu lam bai khi c6 1énh START clia
giam thi.

- Chi slr dung bt va may tinh dwoc cép.

- Phai viét két qua bai lam vao trong khung tong tng clia mdi phan
bai thi. Moi két qua bai lam viét ra ngoai khung danh riéng dé sé

khéng dwoc diém. Néu thi sinh can gidy nhap thi s& dung mat sau
ctia t&r 48 thi.

- Khi can thiét, phai viét cac tinh toan c6 lién quan vao trong khung
tuong trng clia bai thi. Ddi véi cac van @& phirc tap, thi sinh sé
khéng dwoc diém néu chi dwa ra két qua cudi cung.

- Khi két thic bai thi, thi sinh phai d& toan bd bai thi ciia minh vao
phong bi dwgc cap. Khéng dwoc dan phong bi.

- Phai dirng l1am bai khi ¢6 1énh STOP. Néu kéo dai 3 phat sau hiéu
Iénh nay thi bai thi ciia thi sinh sé bj hly bé.

- Khéng r&i khdi chd ngdi ciia minh khi chwra duwoe phép cia giam th;.
- D& thi gdm 26 trang.

- Co6 thé dé nghj giam thj cho xem ban tiéng Anh chinh thirc clia d&
thi nay (Theoretical Problems), nhwng chi @& déi chiéu.
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40th International Chemistry Olympiad

Bai thi Ii thuyét

Cac hang sb va cong thirc cin thiét

Sé Avogadro: Na = 6,022-10% mol™

Hang sé khi: R=8,314 J K™ mol™’

Hang sé Faraday: F = 96485 C mol™

Héng s Planck: h=6,626-10"Js

Téc 46 4nh sang: ¢ = 3,00010° m s~
0 °C trong thang

Celsius: 273,15K

Trong tinh toén hdng sb can béing, tAt ca cac néng

Coi tht ca cac khi d8u 12 khi I twéng.

Phuwong trinh trang _
thai khi If tudng: pV=nRT
Nang lwvgng Gipxo =
(Gibbs): G=H-TS
AG’ =-RTInK = -nFEZ,
RT ¢,
Phwong trinh Nernst: £ = E° + —In—=
ZF ¢,
Nang lwgng photon: E = %
Phuwong trinh dinh ke
uat Lambert-Beer: A= |°gT =&

a6 dirore quy vé mét ndng do chudn 1 molidm?,

Bang tudn hoan va khéi lwgng nguyén tir twong déi

1 18
1 2
M He
1.008 |2 13 14 15 16 17 4.003
3 4 5 ] 7 -] ] 10
Li |Be B |[C [N |[O [F |[Ne
6.04 9.01 10.81 |12.01 [14.01 |16.00 [19.00 {20.18
11 12 13 14 15 16 17 18
Na Mg Al |Si [P [S |CI |Ar
2299 2430 |3 4 5 6 7 8 9 10 11 12 26,98 |28.09 |30.87 |32.08 |3545 3905
18 20 21 22 23 24 25 26 27 28 29 30 31 32 Kk} 34 35 38
K [Ca |Sc|Ti |V [Cr [Mn |Fe [Co [Ni |Cu |Zn [Ga |Ge |As [|se Br |Kkr
39.10 |40.08 [44.96]47.87 |50.84 |52.00 |54.94 |55.85 |58.93 15869 [83.55 6538 |69.72 |7284 |74.92 |78.06 [70.90 |83.80
37 a8 30 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 |I Xe
8547 |87.62 |88.91]|921.22 |92.91 |65.98 |- 101.07[102.91]106.42]107.87| 112.41]114.82} 118.71] 121.76{ 127.60] 126.900]| 121,20
&5 58 7 72 73 74 75 78 77 78 79 80 81 82 83 84 85 88
Cs |Ba 7y |[Hf [Ta [W |Re |Os [ir [Pt |Au |Hg |TI |Pb [Bi |Po |At |Rn
132.911137.33 178.491180.95}183.84] 1868.21]190.231192.22| 195.08] 196.97 200.50[204.38)207.2 |208.98]- - -
87 88 I 104 105 108 107 108 109 110 111
Fr |Ra |53 [Rf [Db {Sg |Bh [Hs |Mt [Ds |Rg
57 58 59 80 a1 62 83 64 85 88 87 68 89 70 71
La |Ce |Pr |Nd |Pm |Sm |Eu |Gd |Tb |Dy {Ho [Er |Tm |Yb |Lu
138.91]140.12]|140.91 }144.24] - 150,26 |151.66]157.25]158.93]162.50) 164.93] 167.26 | 168.931173.05}174.97
89 20 91 g2 23 94 o5 08 87 a8 [2:2] 100 101 102 103
Ac |Th [Pa |[U |[Np |Pu [Am |Cm |Bk |Cf |Es |Fm |Md [No iLr
- 232.041231.04] 238.03]- - - - - - - - - - -
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Ho va tén: S6 bao danh: VN-

Bai 1 6% tong s6 diém

1a | 1b [ 1c | 1d | Bai 1
41288 22

MGt lo dwng mét dung dich tan trong nwée c6 dan nhan nhung bj nhoé. Chi ¢6 gi4 tri ndng
d9 dung dich la con doc dwoc trén nhan. Do pH clia dung dich ngui ta thdy riing ndng dd
ion hidro trong dung dich ddng bang gi4 tri nbng 46 ghi trén nhan.

a) Viét céng thirc cla 4 axit ma mi dung dich axit d6 co thé 1a dung dich axit trong o,
biét néu khi pha lo&ing 10 1an thi pH clia dung dich thay d8i mét don vi.

b)  Dung dich trong Io ¢6 phai la dung dich axit sunfuric loang hay khéng?

Axit sunfuric c6: pKaz = 1,99

[0 cé [JKhéng
Néu ¢6 thl tinh pH (ho#c wéce tinh gia tri dé) va trinh bay céch tinh toan.

pH:
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Ho va tén: S6 bao danh: VN-

c¢) Dung dich trong lo ¢6 phai la dung dich axit axetic khéng?

Axit axetic c6: pK,=4,76
[JCé []Khéng
Néu cé, hay tinh pH cla dung dich (hodc wéc tinh gia tri 36) va trinh bay cach tinh toan.

pH:
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Ho va tén: S6 bao danh: VN-

d) Dung dich trong l¢ ¢6 phai la dung dich EDTA (ethylene diamino tetraacetic acid)
khdng? C6 thé dung sy gén dang hop li.

EDTA: pKa1 = 1,70 ; pKaz2 = 2,60 ; pKyz = 6,30 ; pKas = 10,60
[JCcé []Khéng

Néu c6, hay tinh ndng do cia dung dich.

CepTA.
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Ho va tén: S6 bao danh: VN-
Bai 2 7% toéng sé diém

Bai 2
18

Dira trén théng tin cho trong so @ phan ¢ng dwdi day, hay vé& cong thirc chu tric clia cac
hop chét tir A @&n H (khdng phai v& héa lap thé):

A Pd radical c ZnCl,
—- B - g
Y — - H0
A 2 (CyoHyy) Oidation (C10H10) 2
1.0,
450°C 2. ZnH*
Pd/C, 350°C 1. Pd/H, Na,COy A "
H - - F -k
_ Hzo, -8H G 2. NaBH4 E

- H,0

(radical: géc ; oxidation: oxi héa)
Goi y:

¢ A la mdt hidrocacbon thom quen thuéc.

¢ Dung dich hexan clia C phan tng v&i natri (c6 thé thdy khi thoat ra), nhung C
khéng phan (rng vé&i axit cromic.

* Phé cong hudng tir hat nhan C' (3C NMR) chi ra rdng D va E chi chira hai kidu
nhém CH,.

¢ Khi dun néng dung dich cta E v6i natri cacbonat, d4u tién tao ra mét sdn phdm
trung gian khéng bén, sau d6 no6 bi loai nwéc (dehidrat hoa) cho F.

A B c D
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Ho va tén: Sé bao danh: VN-
Bai 3 6% tong sé diém

3a |3b|3c |Bai3
4 18 |2 |14

Vinpocetine (Cavinton®, Calan®) la mét thubc ban chay nhét ¢4 duoc san xuét & Hungary.
N6 duwrgc diéu ché dira trén mét chét dAu cé trong thién nhién la (+)-vincamine (C21H26Nz03);
chét nay dwoc phan tach tir cay dira can (vinca minor). Sy chuyén héa (+)-vincamine
thanh vinpocetine qua hai bw&c dwec miéu ta nhur sau.

1. NaOH
cat. conc. H,SO, 2. C,HsBr
A B (Vinpocetine
CH,Cl, CHon B Ve )
HO—; :
H,CO,C C,H,
Vincamine

(Cat. Conc. H2S0;, : xtc tac H,SO4 dam dic)
Tét ca cac hop chét (tr A dén F) d&u la hop chit quang hoat tinh khiét.

* Thanh phan nguyén té clia A la: C = 74,97%; H = 7,19%; N = 8,33%: O = 9.55%,
¢ B con cé 3 @dng phan 1ap thé khac.

a) V& cong thirc cdu truc clia chét trung gian A va vinpocetine (B).

A B

Nghién ciru qua trinh chuyén héa mét thube trong co thé 1a mét phn quan trong trong tw
liéu v& thubc nay. C6 bbn chét chinh, mai chat ddu dwoc tao thanh tir Vinpocetine (B): C
va D duoc tao thanh trong phan (ng thiy phan va hidrat héa twong ng; cON E VA F 13
cac san phdm clia phan tng oxi héa.
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Ho va tén: S6 bao danh: VN-

Goiy:

o Tinh axit clia cac chét trén gidm theo thek tw € >> E >> D. Chét F khéng ¢ nguyén
tlr hidro c6 tinh axit.

e Chét C va E d&u can c6 3 ddng phan 1ap thé khac, trong khi d6 chét D va F d&u con
c6 7 ddng phan 1ap thé khac.

o F la mét chat cdu tric ndm vong luding cyc (zwitterion) va cé cung thanh phén
nguyéntd nhw E: C=72,11%; H=7,15% iN=7,64% ;O =13,10%.
Sur tao thanh E tir B tuan theo co ché electrophin.
Sy tao thanh D tir B tudn theo chon loc 18p thé va chen loc vi tri.

b) V& mét cong thire céu tric c6 thé ¢6 ctia mbichat C, D, E va F.

C D

¢) V& mét cong thirc cong hwdng ciia B dé |am sang td sy tao thanh D 1a chon lpc vi tri va
khdng tao ra ddéng phan chon loc vi tri nao khac.
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Ho va tén: S6 bao danh: VN-

Bai 4 6% téng s6 diém
4a {4b | 4c | 4d [4e | Bai 4
6 |2 |6 |B |6 |28

Hweéng chuyén héa chinh clia cac hop chét vong oxiran (cac hop chét epoxit) 1a mé vong
va xay ra theo cac cach khac nhau.

Khi xdc tac axit, phan (rng x3y ra theo buréc tao tiéu phan cation (ion cacbenium). Déi voi
cac oxiran thé, hwéng mé vong (lién két C-O bj phan c4t) phy thubc vao d6 bén cia ion
cacbenium trung gian. lon cacbenium trung gian cang bén thi x4c xuét tao thanh ciia n6
cang cao. Tuy nhién, ion cacbenium {c6 clu tric phéng) chi dwoc tao thanh néu né 1a bac
ba, benzylic hay aniylic.

Khi xtic tc bazo, lién két C-O it bj can tré khdng gian s& bj phan cit chl yéu.

Lwu ¥ phai v& hoa 1ap thé trong toan bai. D& vé hoéa 1ap thé, chi dung cac ki hidu lién két
nhy —== -l —— v3 khéng cn dung ki hiéu ndo khac.

a) V& cong thirc clu tic ciia 2,2-dimetyl-oxiran (1 ,2-epoxi-2-metylpropan) va clia cac san pham
chinh tao thanh trong phén tng clia né v&i metanol & nhiét do thép, dwee xuc tac bdi:
(i) axit sunfuric

(i) NaOCHgs.
2,2-dimethyloxirane
H* NaOCH,
CH;OH CH,OH

b) V& c6ng thirc céu tric clia sdn phdm chinh khi vong epoxit cia din xuét leukotrien bj
mé& véi mét thiolat (RS”) duwéi day.

C6 thé dung cac chét nhém silicat xbp ¢6 d6 axit khac nhau d& xtc tac cho sy chuyén héa
cac ankyl oxiran. Ngoai phan (rng mé& véng, phan trng dime héa déng vong ctng la mot
huéng phén (g chinh, tao ra chl yéu 1a céc dn xuét 1,4-dioxan (vong 6 canh no vé&i 2
nguyén tlr oxi & cac vij trf 1 va 4).
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* Hovatén: S6 bao danh: VN-

c) V& cong thirc cAu tric clia cac din xuét 1,4-dioxan c6 kha nang tao thanh nhét khi
cgét d4u 1a (S)-2-metyloxiran ((S)-1,2-epoxipropan). V& c6ng thikc cAu tric cla chét
dau.

(S)-2-metyloxiran San pham

d) V& cong thirc cdu trac cha cac din xuét 1,4-dioxan thé khi epoxit phan tng 12
(R)-1,2-epoxi-2-metylbutan ((R)-2-etyl-2-metyloxiran). V& céng thirc céu tric clia
chét phan &ng.

(R)-1,2-epoxi-2-metylbutan:

e) Veé cong thirc cu tric clia cac 1,4-dioxan thé khi tién hanh phan &ng v&i
hén hgp raxemic 1,2-epoxi-2-metylbutan (2-etyl-2-metyloxiran).
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Ho va tén: S6 bao danh: VN-
Bai 5. 7% téng s6 diém

Sa | 6b | Baib
67133100

A va B [a nhing chét két tinh mau tréng. Ca hai chét tan tét trong nudc va khéng bj bién
d6i khi nung néng vira phai (dén 200 °C), nhung ca hai ddu phan huy & cac nhiét d8 cao
hon. Khi thém vao dung dich nwéc chira 20,00 g A (co mdi trudng hoi bazo, pH = 8,5-9)
mdt dung dich nwéc chira 11,52 g B (c6 mdi truong hoi axit, pH = 4,5-5) sé& c6é tao thanh
két tta trdng C, sau khi loc, rira, lam khé, can dugc 20,35 g €. Nwéc loc 1a trung tinh va
tac ra mau nau khi phdn &ng v&i dung dich KI d3 axit hod. Con néu cd nudc loc, né sé
can hét ma khéng dg lai c&n.

Chét D 1a mt chat rdn mau tréng co thé didu ché biing cach nung néng A khi khéng cé
khéng khi. D phadn &ng véi nwdrc c6 tod nhiét va tao thanh dung dich khéng mau; khi git
dung dich nay trong lo khdng d&y nut s& tao thanh mét chét rin mau tréng E két tlia cham
va nuoc. Néu dé chat rén D fau trong khdng khi va & nhiét d6 phong, né cting chuyén
thanh E; con khi chdt D dem nung trong khéng khi & 500 °C s& thu dwgc mat chét rén
khac mau tring F tan vira phai trong nwée. Nhung, khéi Iwgng ctia F chi bdng 85,8% khéi
liong cla E khi tigu tn cling mét lrgng chét D. Chét F phén Ung véi dung dich KI 34 axit hoa
lam dung dich chuy&n mau nau.

Khi bi nung 1&n nhiét &6 cao hon 1400 °C, E chuyén ho4 tr& lai thanh D. Phan tng cta B
va D trong nuée ciling tao thanh két tha C va thoat ra m6t mui dc trung.

a) Viét cong thirc clia cac chit tir A dén F
A B C

D E F

b)  Viét cac phurong trinh @& can biing clia tht c3 cac phan (ng da dwoc néi trén (khéng
viét phwong trinh phan (rng nhiét phan B).

Cac phuong trinh phan tng:
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Ho va tén: S6 bao danh: VN-
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Ho va tén: S6 bao danh: VN-

Bai 6 7% tong s6 diém
6a|6b|6c|6d|6e|6f [6g | Baib
3 !5 |36 |6 [12{10]45

Khi théi khi clo vao nuwdc & gén nhiét 4o dong dic clia nuwére, ngudi ta thiy xuét hién mot
két t0a béng méu xanh nhat. Nhitng két tlia twong tw cling dwoc tao thanh khi ding cac
khi khéc, chdng han metan hodic cac khi hiém. Loai vat liéu nay rat dang cht y, vi mot
lwong khéng 16 clia cai goi 14 hidrat ciia metan (methane-hydrates) dwoc cho 1a tdn tai
trong t nhién (cé khéi lwong so sanh dwoc véi cac md khi tw nhién khac).

Céc két tia néi trén c6 cAu tao gidng nhau. O sat ngay trén diém déng dic, cac phan tir
nwéc tao thanh clu tric lién két hidro. Cac phan ti khi 1am bén khung lién két 4y bin
cach 1&p cac 18 hdng kha Ién trong chu tric cla tinh thé nwdc, d8 tao thanh cac tinh thg
hop chét thé bao.

Céc tinh thé hop chét thé bao clia clo va metan ¢6 ciing cAu tric. Dic trwng quan trong
ctia chuing 14 cac khéi 12 mit (dodecahedra) tao thanh tir 20 phan t&r nwée. O mang don
vi cla tinh thé cé thé coi 1a mét cAu tric Iap phuong tam thé dwoc xay duwng tir cac khéi
12 mat néi trén. Cac khéi 12 mét ndy dugc coi nhw cac vat hinh ciu. Cac khéi 12 mét lién
két v&i nhau qua cac phan tr nude bd sung, c6 trén cac mét cda 6 mang don vj. Hai phan
tl nwéc bé sung nhur vay c6 thé tim thdy trén m3i mat cia 6 mang don vi. M8i canh ciia 6
mang don vj ¢é kich thwéc 1,182 nm.

C6 hai logi 16 héng trong cAu trac nhu vAy. MOt Ia cac 18 héng ndm bén trong cac khéi 12 mat
(90i 12 logi A). Loai I8 héng nay hoi nhé hon loai 18 héng thi hai (goi Ia loai B). Trong mi
& mang don vi ¢6 6 16 héng loai B nay.

a) Co bao nhiéu I8 héng loai A trong mét 6 mang don vi?

b) Co6 bao nhiéu phéan tl nwdc trong mdt & mang don vi?

¢)  Néu tht ca mdi 18 hdng déu chira mét phan tir la, th tf s6 gitra s6 phan tl nwdc va sé
cac phan t la bang bao nhiéu?

d) Trong khoang nhiét a6 0-10 °C, metan hidrat dwoc tao thanh v&i ciu tric nhu & phén c).
Khéi Irgng riéng clia hep chét thé bao nay bing bao nhiéu?
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Ho va tén: S6 bao danh: VN-

Khéi lwgng riéng:

e) Khéi lwgng rieng clia clo hidrat bdng 1,26 g/cm?. Ti 86 gitra sé phan t& nwéc va sb
céc phan tir [a trong tinh thé nay bing bao nhiéu?

Ti sb:

Céc 18 héng nao trong mét tinh thé clo hidrat hoan hdo c6 thé duoc cac phan t& la 14p
vao? Hay danh ddu vao mét 8 hoic nhidu hon .

CIMotsébA [IMots6B [JTAtca A [JTAtcaB

Céc ban kinh cdng hod tri phan anh khodng céch gita céc nguyén ti, khi cac nguyén tir
ny lién két cong hod trj véi nhau. Cac ban kinh khéng lién két, hodic cac ban kinh van do
Van (van der Waals) cho biét kich thuéc nguyén t& khi chung khéng lién két cong hod tri
véi nhau (m8 hinh nhw c4c qua cu rén).

Nguyén t& | Ban kinh cdng ho4 tri (pm) | Ban kinh khéng lién k&t (pm)
37

H 120
Cc 77 185
) 73 140
Cl 99 180
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Ho va tén: S6 bao danh: VN-

f) Dia vao cac ban kinh cfng hod tri va cac ban kinh khéng lién két cua cac nguyén
tl néi trén, héy tinh gidi han trén va gi¢i han duwéi néu co thé, cho gia tr trung binh cla
ban kinh céc loai 16 héng. Hay trinh bay c4ch tinh clia ban.

<ra)< < n(B)

Chiing ta xem xét cac qua trinh dwéi day:
Hz0 (I) — Hz0 (r) (1)
X CH4 (k) + H2O (I) — x CH4.1 H20 (horp chét thé bao) (2)

g) O 4°C, cac dai lvgng nhiét ddng gquy vé& mol) clia cac phan trng (theo chidu mi tén),
c6 diu phr thé nao? Hay danh diu -, 0 hodc + vao bang.

Dau

AGm(1)
AGw(2)
AHm(1)
AHn(2)
ASp(1)
A Sm(2)
ASm(Z) - ASm('f)
AHm(2) — AHn(1)
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Ho va tén: S6 bao danh: VN-

Bai 7 8% téng s6 diém

7a|7b|7c|7d|7e |7f|7g|7h |Bai7
2 |1 |4 12 |8 |5|8 112142

fon dithionat (S206%") 1a mét ion v& co khd tro. N6 ¢6 thé dwoc didu ché bing céch lién tuc
thdi khi sunfuro vao nwéc gin déng bang c6 chira mét iwgng mangan dioxit hoi duw. Céc
ion dithionat va sunfat da duwoc tao thanh trong trong cac diéu kién nhw vay.

a) Viét cac phwrong trinh phan (ng da can béng clia hai phan L’fng.'

Sau khi phan tng két thac, ngudi ta cho thém Ba(OH): vao hdn hop cho dén khi ion
sunfat bj két tlia hoan toan. Sau d6, ngudi ta thém Na,COs.

b) Viét phrong trinh ciia phan rng xay ra khi cho thém Na,COs.

Natri dithionat dwgc két tinh bdng céch 1am bay hoi mét phan dung méi. C4c tinh thé duoc
diéu ché hoa tan d& dang trong niréc va khdng cho két tia v&i dung dich BaCly. Khi tinh
thé duoc sdy va gitr & 130 °C, thi khéi lvgng clia né gidm di 14,88%. Bot tring tao thanh
dugc hoa tan trong nwdc va khdng cho két tia v&i dung dich BaCl,. Néu mdt méu khac
clia céc tinh thé ban diu dwec gitr & 300 °C trong vai gid, thi khéi lvgng cta né gidm di
41,34%. Bot tréng tao thanh dwoc hoa tan vao nudc va cho két tda tring véi dung dich
BaCls,.

c) Viét cong thirc clia cac tinh thé da dugc didu ché va viét cac phwrong trinh phén tng
da can bang cia hai qua trinh x&y ra khi nung néng tinh thé.

Cong thure:

Phwong trinh (130 °C):

Phwong trinh (300 °C):
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Ho va tén: S6 bao danh: VN-

Mic du, vé phwong dién nhiét ddng hoc, ion dithionat 14 mét tdc nhan khir khd manh,
nhwng & nhi¢t d6 phong, no khéng phéan (ng véi cac chét oxi hoa trong dung dich. Tuy
nhién, & 75 °C, né c6 thé bi oxi hod trong méi trvdng axit. Mot loat cac thi nghiém ddng
hoc da duoc tién hanh v&i brom 1a chét oxi héa.

d) Viét phwong trinh d4 cén bing cta phan (mg gitra brom véi ion dithionat.

Céc toc d9 dau (vo) cha phan ¢ng dugc xac dinh bing mét sé thi nghiém & 75 °C.

[Bralo [NazS:06lo |  [H'lo Vo
(mmol/dm®) | (mol/dm®) | (molidm®) | (nmol dm=s™)
0,500 0,0500 0,500 640
0,500 0,0400 0,500 511
0,500 0,0300 0,500 387
0,500 0,0200 0,500 252
0,500 0,0100 0,500 129
0,400 0,0500 0,500 642
0,300 0,0500 0,500 635
0,200 0,0500 0,500 639
0,100 0,0500 0,500 641
0,500 0,0500 0,400 511
0,500 0,0500 0,300 383
0,500 0,0500 0,200 257
0,500 0,0500 0,100 128

e) Xdac dinh bac phan (g @i v&i Bry, H' va S,04%"; viét phuong trinh téc d6 thyc
nghiém, gia tri va don vj clia hdng sé téc do.

Bac phan (ng G6i v&i Bry: doi véi H*: ddi véi S206%:

Phuong trinh tde d6 thwe nghiém:
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Trong cac thi nghiém twong tw, clo, ion bromat, hidro peoxit va ion cromat da dwoc st
dung lam tac nhan oxi hoa & 75 °C. Phuwong trinh téc 6 dbi véi cac qua trinh nag cin
twong ty nhu phwong trinh da tim duwgc & trudng hop clia brom, don vj clia cac hang s
téc dd cing gibng nhau va cac gia tri clia cac hing sé téc 46 1a 2,53-107% (Clp), 2,60-10°°
(BrOy), 2,56-107° (H,02), va 2,54-107° (Cr,0/%).

Nherng thi nghiém twong tw cling dwoc tién hanh trong dung dich natri dithionat d& axit
héa ma khéng c6 bét ki tdc nhan oxi hoa ndo. Khi theo d6i qua trinh bing chup phd UV,
ngudi ta quan sat dwec sy xuét hién cham cla mét dai hdp thu méi & viing 275 nm. Méc
di ion hidro sunfat la mét s&n phdm cla phén tng, né khéng hép thy bét ki 4nh sang nao
€0 bwdc song dai hon 200 nm.

f)  Viét cong thirc cla cac tiéu phan chi yéu da gay ra dai hip thy méi va viét phwong
trinh da can bing cla céc phadn (ng hod hec xay ra khi khéng c6 mat chét oxi hoa.

Céc tiéu phan:

Phéan (rng:

Mét thi nghiém duoc tién hanh @& theo ddi sy hap thy & 275 nm véi cac ndng d6 dau
[Naz8;0¢] = 0,0022 molfdm?®, [HCIO,] = 0,70 molidm® va nhiét 48 1a 75 °C. Nguwdri ta nhan
duwge mdt dudng cong déng hoc bac 1 véi thdi gian ban huy 10 gidr 45 phat.

g) Tinh héng sé téc 46 cla phan tng.

K

Hay d& nghi mét phuong trinh hoé hoc @4 c4n béing cho giai doan quyét dinh téc d6 clia
cac phan (rng khi cé st dung mét tac nhan oxi hoa.

Giai doan quyét dinh téc d6:

Khi ion peiodat (tdn tai & dang HeOg~ trong dung dich nwéc) dwoc dung 1am tac nhan oxi
hoa ion dithionat, thl trong cung mét thi nghiém c6 hai dwéng cong ddng hoc (vé trén
hinh} dwoc phat hién & 75 °C, tai hai bwéc séng khac nhau. Cc ndng d6 diu la [HelOg] =
= 5,3:10* mol/dm?, [Na»S;:06] = 0,0519 mol/dm?, [HCIO,) = 0,728 mol/dm?. &Y 465 nm, chi
I2 1& tAc nhan hAp thy va hé sé h&p thy phan t&r clia né la 715 dm®mol~'em™. & 350 nm,
chi 13”14 tac nhan h4p thu va hé sé hap thu phan t clia n6 1a 11000 dm®mol~'em™. D dai
dwdrng truyédn quang & 0,874 cm.
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h)  Viét cac phurong trinh hod hoc 84 dugc can bing cho cdc phan tng xay ra trong
ving sy hép thu tai bwéc song 465 nm ting i&n, va trong vung st hap thy tai budc
song 465 nm giam di.

Ving tang lén:

Vang giam di:

Tinh thevi gian cn thiét d& dat duoc cyre dai hép thy clia dwdmng cong ddng hoc do tai 465 nm.

lmax:

Hay wéc tinh i sé cac d¢ dbc trong viing téng va ving gidm hép thy cla dwdong cong
ddng hoc do tai 465 nm.

Ti 56 cac a6 déc:
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Bai 8 7 % tdng s6 diém
8a | Bb [8c | 8d | 8o | 8f | 8g | 8h [ 8] Bai 8
313 |4 ([3 |3 |27 [3 (5|32

Cd Z la mét sinh vién théng minh, c6 mét dy an nghién clru 14 do s tao phirc clia tit ca
cac ion lantanit(lll) v&i cac phéi tlr cang cua (chelating ligand) mé&i. M6t hém cd theo dbi
si hdp thy t&r ngoai-kha kién (UV-vis) véri Ce(lll) va mét phdi tir (ligand) rat kho tao phire
trong mét may quang phé. C6 nhan thay riing c6 mét It bot khi nhd da tao ra trong cuvet
dong kin vao luc két thac mét thi nghiém kéo dai 12 gier. C6 nhén ra ngay ring dé thiy
dwoc sy tao thanh bot khi khdng can phai c6 mit cha phéi tr ndy va cb tiép tuc thi
nghiém véi mét dung dich CeCl; da dwgc axit héa. Bot khi khdng bao gi¢r xuét hién khi cb
chi d& dung dich trong may quang phé ma khong bat may. Tiép theo, c6 Z dung mét binh
thach anh nhé, ¢8 nhiing vao @6 mét dién circ chon loc ion clorua, va cling cé thé 14y méu
ra & nhirng quang th&i gian ddu dan dé& do phd. C6 hiéu chinh dién cyc chon lgc ion
clorua bang céach dung hai dung dich NaCl khac nhau va nhan dwoc cac két qua sau:

Cnaci (mol/dm®) | E (mV)
0,1000 26,9
1,000 -32,2

a)  Viét cdng thirc tinh ndng d9 ion clorua clia mét m&u chét chwa biét dya trén gia tri
do duwgc cha thé dién cyc (E).

[Cr=

Cb Z cling x&c dinh hé sé hép thy phan t& déi véi Ce®* (e = 35,2 dm®*mol'em™) & 295 nm,
va & can than cd cling x4c dinh hé sé hap thy phan t& di véi Ce* (¢ = 3967 dm’mal'em™).

b)  Viét cdng thirc tinh ndng A8 Ce® theo trj sb hép thy do dwoc & 295 nm (A) dwoc do
trong mét dung dich chira CeCl; (chidu réng clia cuvet la 1,000 cm).

[Ce®] =

C6 Z didu ché mét dung dich chira 0,0100 mol/idm® CeCl; va 0,1050 mol/dm® HCI, va bét
d4u 1am thi nghiém bang céach bat dén thach anh & do. Biét ring HCI khéng hip thy &
295 nm.

c) D hép thy ban diu va trj sé Gién thé do dwoc di kién bing bao nhiéu ?

Azgsnm=

E=
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Trwoc khi lam thi nghiém dinh Iwgng, ¢6 Z thu gom khi tao thanh vao mét dung dich metyl
da cam da dugc trung hda cin than (chAt chi thj axir bazo va oxi héa khir). Mdc du cb
cing théy bot khi thoat ra khdi dung dich nhung mau clia dung dich khdng bi thay ddi
ho#c bj phai tham chi dé lai sau mét ngay.

d)  Viétcdng thirc clia hai khi ma c6 céc nguyén té nhu & trong mAu chét bi chiéu sang
va chuing cling khéng thé tao thanh ti¥ thi nghiém nay.

Khi tam thi nghiém dinh legng cé Z da ghi lai a9 h&p thu va céc gia trj dién thé theo nhirng
quéing thi gian déu dan. Sai sé (uncertainty) clia cac phép do quang phd 1a + 0.002 va ao
chinh xac cla cac phép do diénthé 1a + 0,3 mV.

Théi gian (phat) | 0 120 240 360 480
Az05 nm 0,3496 | 0,3488 | 0,3504 | 0,3489 | 0,3499
E (mV) 19,0 18,8 18,8 19,1 19,2

e)  Danh gid tbc ¢ bién thién trung binh clia ndng a8 theo thei gian déi véi Ce™, CI va H.

d[Ce*'Vdt =
diCrrydt=
d[H'}Jdt =

Ngay hdém sau, ¢b Z dung mdt chim anh séng don sic manh (254 nm) v&i cwérng do 1a
0,0500 W. C8 chiéu 4nh séng nay qua mét éng phan irng quang héa bing thach anh dai
Scm duoc db ddy voi cung mét dung dich CeCl; a4 duwoc axit hoa giéng nhuw co d4 dung
méy ngay tregre. C6 do hé sé hip thy phan tir dbi véi Ce™ (e= 2400 dm®mol'em™) & 254 nm.

f) Tinh phén trim cda anh sang b hip thy trong thi nghiém nay?

C6 Z dung mét thiét bj d& dén khi dAu tién qua mét éng 1am kho @& loai vét hoi nwéc va
sau 46 di vao mgt binh kin, c6 thé tich 13 68 cm®. Binh nay dwoc gin mét 4p ké c6 do
chinh xac cao va mét thiét bj méi Itra. DAu tién c6 lam @3y binh voi khf agon khé dén ap
sudt 102165 Pa va sau d6 bt dan do. Trong thi gian 18 gid, 4p suét dat dén 114075 Pa.
Nhiét 46 cla thiét bi 1a 22,0 °C.
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g) Hay tinh lvong mol cia chét khi thu dugrc trong binh,

Nhi.

O thei diém nay, c6 Z tit den va &n nat mdi Ira. Khi binh ngudi dén nhiét 46 ban dau, 4p
suét cudi bang 104740 Pa.

Viét cong thirc clia céc khi tao thanh va thu gom dwore; viét phwong trinh can bang cho
phan (rng héa hoc ban dau xdy ra duwéi didu kién chiéu sang.

Céc khi:

Phuong trinh phéh rng:

h) Ap suét cubi sau khi d6t chdy biing bao nhiéu néu binh da duoc lam ddy 24 gio trvéc
khi dét chay ?

p=

i) Tinh hiéu suét lweng t&r ca s tao thanh cac san pham trong dung dich Ce(lll).

Hiéu suét lrgng tov:
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Bai 9 6% téng s6 diém

9a |9b|9c |9d|Bai9
12121]15|9 |57

Tali (Thallium) c6 hai trang thai oxi hod khac nhau: TI* and TI**. Trong cac dung djch
nroe, cac ion iodua cé thé két hop véi phan tl iot dé tao thanh ion triiodua (I3").

Thé oxi hoa khir chudin cla clia mot sé phan (rng ¢o lién quan dwgc cho dudi day:

TI*(ag) +e  — TI(r) E°=-0336V
T1* (aqg) + 3™ — TI (1) E°=+0,728V
(+2e” -2 (ag) E%=+0,540V

Hang sb can biing clia phan tng I, (r) + " (aq) — I, (aq): Kj=0,459.
Trong suét bai nay, nhiét a6 14y 1a T = 25 °C.

a) Tinh thé oxi hoa khir clia céc phén umg duwéi day:
TI*(aq) + 2™ — Tl*(aq) E°

Is3(aq) +2 €™ -3 T (aq) E%

E°5=

b)  Viét cac cong thirc phan tir cia tit ca cac hop chét trung hoa chira 1 ion tali véi
anion 1a mdt s& bat ki iodua va/hoic triiodua c6 thé c6 theo Ii thuyét.

Mot cong thirc phan tr c6 thé frong (g vdi hai hop chét khac nhau, Viét cong thire céc chit 467
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Str dung cac thé oxi hoa khir chudn, hay cho biét trong hai ddng phan (isome) néi trén,
ddng phan nao b&n hon & céc didu kién chudn? Viét phdn (ng hoa hoc cho st ddng phan
hoa cta ddng phan khdng bén.

Péng phan bén hon:

Phén (rng déng phan hoa:

Sw tao phirc ¢6 thé lam chuyén dich can béng nay. Hing sé tao phirc toan phan cta phan
wng T +4I - Tl 1a B4 =10%7

¢} Viét phan tng xay ra khi mét dung dich clia ddng phan tali iodua bé&n hon tac dyng
véi mét lwgng dw K. Hay tinh hdng sé can bang clia phadn (g nay.

Phan &ng:

Kzl

Khi dung dich cua déng phan bén hon tac dung véi mot baze' manh, nguwdi ta quan sat
dwoc sy két tlia mot chat mau den. Sau khi iiong nwde chira trong két tia dwoc loai di,
chét cén lai chira 89,5% tali (theo khéi lwong).

d) Cong thirc phan t& cla chit nay Ia gi? Trinh bay cach xac dinh cong thirc nay. Hay
viét phurong trinh 84 can bang cho sy hinh thanh chét d6.
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Cong thure.

Phwong trinh :
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