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(HuGng dan chim gom 11 trang)
I. Hwémg dan chung
1. Cén bd chim thi chim ding nhu Hu6ng dan chim, dap 4n, thang diém ctia BY Gido duc va Bao tao.
2. D1 voi cau, y ma thi sinh ¢6 cach tra 161 khéc so véi dép 4n nhung ding thi vin cho diém t6i da
clia cAu, ¥ d6 theo thang diém.
3. Cén bd chdm thi khong quy tron didm thanh phén, diém timg cAu, didm ctia bai thi va tong diém
hai bai thi ctia thi sinh.
IL. Huéng dan cu thé
Cau X (3,5 diém)
1. Adamantan (Guyc dit theo tix adamas trong tiéng Hi Lap c6 nghia 12 kim cuong) duge tbng hop
theo so db:

COMe
Q , 5
i, [ I} A H,, Ni, 1o
Na,CHBr , NH,0HP g 13 H,0, OH, c g2 D 2
COMe Ciatl1s05 CieHa04 2) H,O* CizHi0s  2)Bry, CCly  CrothieBry
° Adamantan

Héy cho biét cAu tric ciia cac chit A, B, C va D.

Huéng din giai
CO;Me COyMe COH

Br
E\COZMC @\cozm E\COZH E\Br

2.ChitE va G cé cing cong thire phan tir CioH 4. Chat E khéng lam quay mat phing anh sang
phén cuc, khong bi oxi hoa bang KMnQy4 trong mdi truong kiém. Chét G lam quay miét phing 4nh
sang phén cye; khi bi oxi hoa bing KMnOy trong mdi trudmg kiém, G cho mudi cta axit benzoic.
Viét cong thire va goi t8n cla cde chit E va G.

solsade

Huwéng din giai

Tert-butylbenzen (S)Sec-butylbenzen  (R)-Sec-butylbenzen
3. Cho so dé chuyén héa: Me
Na/NH -CPBA -BuOK
DU xy 2B xp o Bny, w3 TR x4)
Me CgH,, CHCl; G0 CHCh cppoBr, EGO

Viét cong thitc cdu tao cla cdc chat X1, X2, X3 va X4,

Hwémg din gidi

Me Me Br Me Me

(X, Ce e @

Me Me Br Me Me
X1 X2
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4. Methadon 12 chét dwoc dung lam thube cai nghién ma tay pho bién hién Ph Ph Me

nay. Tir Me;NH, PhoCH-CN, BtOH, CHy=CH-CH, v cdc chét v6 co cén ><)\N/MG

thiét khéc, viét so dd tdng hop methadon (bd qua yéu t6 1ap thé). EtO,C N
Methadon  Me

Huwéng din gidi
Bryf as

/\ P
Ph Me

Ph\[/ hl)NaH Ph MGZNH Pl Ph MeE___tOH/T‘IEtO PhX/I\ /Me
\ NC EtO,C N
Me

CN 2)/\/]3r NC 5
Methadon Me

Caull (4,5 diém)
1. Cho so d6 chuyén héa: m-CPBA p
1 H,0" A
2)Cr04Py  CgH 0 1) NH,0H 1) LiAIH, p-NO,-CoH,-CHO

2) Hy80, 2} Sc, CooH Cy3H N, 0,
Vlet cOng thirc cAu tao clia cac chét A, B, C, D va E. Biét B 12 mdt d-lacton.

Huwéng din gidi

D‘ Hz(’) CI'O:;J' f ;

CH=CH2 -CH;

NHon H3O 1) LIA1H4 = N p -NO - CgH - -CHO
2) Se, t°

Chu v Phan tng chuyen héa A thanh B 14 phan Ung chuyén vi Beyer-Vﬂhger wu tién chuyén v1
ghe bac ba. Giai doan 2 qua trinh chuyén héa A thanh C ¢6 giai doan chuyén vi Beckmann c6 thé
tao hai sin phdm khéc nhau, nhd d6 D ¢6 thé 14 2-metylpiridin hodc 3-metylpiridin. Nhung chi ¢6
2-metylpiridin mai ¢ kha ning ngung tu v6i p-NO,-CgHy-CHO.

2. Este ¢6 thé bi thily phan trong méi trudmg kiém, trung tinh va axit.

a) Viét co ché thay phan etyl axetat trong moi trwong kidm, trung tinh va axit.

b)Ngudi ta nghién ciru dong hoc clia phan ung thiy phén 4- nitrophenyl axetat nhu sau: Nho mot
giot (0,02 mL) dung dich 4-nitrophenyl axetat nong d6 0,01 M (lofing, gdn nhu khéng mau) vao 4 mL
dung dich dém X (pH = 10, khdng mau), khudy d&u, thu duoc dung dich Y ¢6 mau vang xudt hién,
Chiéu mét chum 1:1a sang don sdc c¢6 budce song 400 nm qua dung dich Y dung trong cuvet co chidu
day 1 cm. Do d6 hip thy quang 4 ctia dung dich Y theo thai gian ¢, thu dugce két qua nhv sau:

(s) | 60 | 120 | 180 | 240.| 300 [ 360 | 420 | 600 | 720 | 810 | 900 | 1200 | 5950 | 6000

4 10,111]0,19{0,26]0,31]0,35]0,39 0,42 | 0,50 | 0,54 057 0,59 | 0,64 | 0,90 | 0,90

Giai thich tai sao dung dich Y ¢6 mau vang va tinh ndng @ (mol-L™") clia 4-nitrophenyl axetat trong
dung dich Y tai £= 300 s. X4c dinh d5 hip thu quang ctia dung dich Y tai £= 1000 s.
¢) Néu t10ng thi nghlem & céu (b) sir dung X 1a dung dich dém c6 pH =7, 65 (khong mau) thi sau khi
hé dat dén trang thai can bing, dung dich Y ¢6 d hép thy quang 12 bao nhleu?

Cho biét: D6 hip thu quang 4 cua dung dich loéing phu thude vao ndng d6 C (mol: L D) cua chit
hip thy trong dung dich, chleu day 16p dung dich I (cm), hé s hap thy mol & (L-om” Lmol™) dic
trung cho ban chét cia chit hip thy va tudn theo dinh ludt Lambert - Beer: 4 = ¢lC; 4-nitropheny!
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axetat hip thu quang khdng déng ké& & bude séng 400 nm; dung moi st dung trong cac thi nghiém
1a nudc; trong nude, pK; cla 4-nitrophenol 1a 7,15.

Huwéng din giai

a) Co ché thiiy phan este clia axit cacboxylic frong mdi trudng kiém, trung tinh va axit.

+ Mbi trudng kidm (pH > 7):
O ow oW Y Y
R% ~  Ret—OR' R% + RO ——> R—/< + ROH
OR’ OH OH O

+ M#i trudng trung tinh (pH = 7):

o
|
!

0 o 0 OH OH 0
R—< R——OR! R+OR' RJ< + RO R—< + ROH
OR’ *OH2 OH OH OH
+ Mdi truong axit (pH < 7):
0] 0 OH OHH .
H+ N H HQO N i -R'OH OH —H+ QO
R—< R—< —= R OR! R —R' R~+< R—/<
OR' OR' *OH, OH OH OH

ViR -CH3, R’= -C2H5.

b) Do dung dich 4-nitrophenyl axetat ban diu lofing, gin phu khéng mau nén mau vang ciia dung
dich chéc chin do san phim cta phan tng thiy phén 4-nitrophenyl axetat trong mdi triomg kidm,
Do anion axetat khdng mau nén mau vang sinh ra do'anion 4-nitrophenolat.

Ap dung dinh luat Lambert ~ Beer cho dung dich lofing: A = &Cl, trong d6 C la ndng do
(mol-L.™), ¢ 12 hé s6 hép thy phén tiy, 1 (cm) 1A chiéu dy cuvet, A 1a 49 hép thu quang. Theo gié irj
cho trong bang, ta thiy mit d§ quang tang dAn theo thdi gian, do d6 chit hép thy quang trong
trudong hop ndy 4 anion 4-nitrophenolat.

Néng d6 ban diu cta este trong dung dich Y 1a:

.V, 0,01.0,02_0040,02
e TV AV, (440,02) N A\
Sau 5900 s, méit d6 quang khong thay ddi, phan Gmg thity phén x4y ra hoan toan nén:
Cd-nil‘rophenolai = C:ste =5.10" (mOLL_l)
Tir d6 tinh dwoc hé sé hip thu e d6i v6&i anion 4-nitrophenolat;

z>5.10'5 (mol.L'")

=8 2 00 610 Lmolt em™)
Cl 5.107.1
Ndng d6 anion 4-nitrophenolat & thoi diem 300 s la:
3 A3UUS 3 0’35

300s
C4-ni1rophenolai— el B 1’8,10-4-1

Véy ndng d6 ctia 4-nitrophenyl axetat & thoi diém 300 s 1a:
S 5.10% - 1,94.10° = 3,06.10° (mol.L™)
D) thi biéu didn mdi quan hé gitra d§ hap thy quang va thdi gian (tir 60-1200s) thiy phén nhwr sau:

=1,94.10"* (mol.L")
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- Tix d6 thi, ta x4c dinh duge do hép thu quang tai 1000 s 12 0,61. ‘
- Ngoai ra c6 thé xé4c dinh do hép thu quang tai thdi didm 1000 s nhu sau: Theo hinh dang do thi
(la 1 duimg cong) tuy nhién khoang tir thdi gian 900-1200s sy thay d0i d¢ hap thu quang gin nhu
tuyén tinh (ngoai suy tr 3§ thi trude 900s). Do véy d) hép thu quang caa dung dich & thoi di€ém
1000 s duoc tinh gn ding nhw sau:
A= 0,59+w(1000—900) =0,6067 =~ 0,61

1200-900 . N )
(Chi §: Hoc sinh khong v& do thi ma tinh van cho diém).
¢) Tai thoi didm cén béng ta co: HA = A" +H' Ka
Trong 46, HA 13 4-nitrophenol va A" 13 4-nitrophenolat.

: A AT e
cHA=[HA]+[A]=_ﬁ—+[A]
o 5 -8

—>[A'] _ _CX, _ 510 .7,08.10 _

K,+[H ] (7,08+2,24).10
A=cl[A]=1,8.10" 1.3,8.10° = 0,684.

a

=3,8,107 (mol.L'")

3. Tamoxifen duoc sit dung dé san xuét thube Nolvadex didu ti ung thw vi. Pé tdng hop tamoxifen
ngudi ta lam nhu saw: Cho axit phenylaxetic tuong tac voi PCls 1di phan tng v6i metoxibenzen
trong su ¢6 mit ctia SnClg, thu duge chit G, Chét G phén ting véi Btl ¢6 mit NaH tgo thanh chét H.
Chit H tac dung vi EtSLi (hoiic BBr), thu dwoe chét I (C16Hi602). Sau khi kiém hoa, cho I phan
g véi 1,2-dicloetan, thu duge chét K (CisH10,C1). Chét K phan tmg véi phenyl magie bromua, sau
d6 san phim tao thinh duge xi I trong moi trudng axit lofng, thu duoc chét L (CagHz50,Cl). Duéi tac
dung cua HCI trong metanol, L chuyén thanh chit M. Amin héa M béng Me,NH, thu duogc
tamoxifen ¢ cong thire CysHaeNO. Xac dinh cong thirc chu tao clia céc chit G, H, I, K, L, M va
tamoxifen.

Huwéng din giai

0 0
PCl PhOMe Ph NaH BtSLi (hofic BBry)
PhCH,COOH ——» PhCH,COCl ——5 _— —
SnCly Etl Ph
MeO MeO
G H
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O
now 1) PhMgBr
O
o Ph 2) C[/\\/ 2) H3O
i

g/m

M32NH
MeOH

Tamoxifen
I\/Cl

/N\

Chu III (4,5 diém)
L. Ertiprotafib dwgc st dung 1am thubc khang t& bao ung thu. So db tdng hop eltlprotaﬁb nhu sau:

Me
COOMe
Me 1y n-BuLi MeO—OCOC] . X .
i n

| | 2 Benzandehlt’ 1) PCC . B Me e ' ) Br COOH

Me™ g 3)H,0 DNHJOH CuHS  sacl, CaHu0S DNOH ¢ MeBd
3} HyO

Xdéc dinh cong thic c4u tao cha cdc chit A, B, C vaD. Me Me  Ertiprotafib

Hwéng din gidi

2. Chét E (C)7HNOyy) duoe tach ra tir mdt Ioéu sao bién. Thily phan E nho enzym f-glicozidaza, thu
duge chit G (CeH 205, thude day D) va chét H. Cho E phan ting v6i Mel/Ag,0 du, sau do6 san
phim duoc thiy phén trong moi truong axit, thu dwoc axit (25,3R)-3-hidroxi--metylpirolidin-2-
cacboxyhc chit F (CsH60s5) va chét I (CoH130s). Khi oxi hoa F va I bdi HNOs, thi tir F thu duge
hdn hgp axit trong do6 ¢6 axit axetic va axit (25,35)-2,3-dimetoxibutandioic (-T), con tix I tao thanh
axit axetic, axit (2R,3R)-2,3-dimetoxibutandioic (+T) v axit 2,3,4- -trimetoxipentandioic khong quang
hoat (chit K). Pun néng H, thu duge chét L (CroH1aN2Oy). Biét pirolidin 14 di vong no nim canh
chra 1 nguyen tlr nito.

a) V& cong thite 14p thé ctia chit K va chi 18 yeu t6 dbi ximg trong céu tric cia K.

b) V& cong thue chiéu Fisu cua F va I, ghi rd cau hinh tuyét d6i clia cAc nguyén tir cachbon bét déi.
¢) Xéac dinh cau trie cia H, L va cho biét L ¢6 quang hoat khéng?

d) Xéc dinh céu tric ctia E va v& cdng thiic phdi canh cta E.

Huwéng din gidi

a) V& cong thire 1ap thé cia chit K va chi 15 yéu td dbi xting trong cAu tric cia K,
OMe

MeO,
HOOC

OMe

:E""“

Mit phing dbi xGng phén tl (tao bdi C3, O va H) vudng gde véi mit phing gidy.
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b) Khi bi oxi héa bdi HNO;, tir I tao thanh axit axetlc, axit (2R, 3R)-2,3- d1metox1butand1010 va
axit 2,3,4-trimetoxipentandioic khdng quang hoat (chit K), tir d6 suy ra cong thirc chiéu Fiso cta L.

COOH CHO COOH
H-BL—OMe H-& OMe H—A-—0OMe
MeO—8—H MeO—2—H MeO——H
+T COOH mNo, H-8}—OMe H——OMe
‘_..._..........._ _____ e =

COOU K OH HNO, COOH

| B —_

CH; I CH; K

F va I déu tao ra tir gbc G cua E nén 4 cacbon bit @i & F c6 cdu hinh nhw & I vi vAy ta chi cin x4c
dinh vij trf cia hal nhém OH trong F. Do khi bi oxi héa béi FINOs, tir F thu duoc hdn h(_)p axit
trong do ¢o axit axetic va axit (25, 38)-2,3-dimetoxibutandioic (-T) nén 1 nhém OH phai gén véi
C5 canh nhém CH; va 1 nhom OH gén véi C2.

CHO
COOH BT B ol COOH
MeO-S—H o i MeO-S—H MeO——H
H-St—oMme | H-Rl-OMe mno,  COOH
COOH JL-OH COOH

-T r  CHs <I:H3

¢) Xéc djnh H va L va cho biét L ¢6 quang hoat khéng?

Thty phén E (CnHng”N) nh& enzym /- glycoz1daza thu dugce chét G (CeH1p0s) va chét H, Pun
ndng H, thu dugc chét I (C10H14N204) Do viy E gom 2 goc Gval goc H ¢6 5 cacbon.

Cho E phan tng v&i Mel/Ag,O du rdi thity phén san phim trong mdi trudng axit thu duge axit
(28, 3R)-3-hidroxi-1-metylpirolidin-2-cacboxylic do d6 H 1a axit (25, 3R)-3-hidroxipirolidin-2-
cacboxylic.

OH HO 0
R R
@,COOH /3
2
NH

L quang hoat vi C2 va C2’ d&u c6 chu hinh S va C3, C3’ déu ¢6 chu hinh R nhu & H. Néu ching

¢6 cdu hinh ngugce nhau thi phén tir ¢6 tim dbi xding va se khong quang hoat.

d) Thity phin E nhd enzym f-glicozidaza thu duge chit G chimg to hai lién két glicozit ddu &
dang B. Cung véi dit ligu vé F va I ta c6 cong thirc 14p thé phdi canh ctia E.,

M
HO— Ty
HO O
o COOH
M O ©

' NH
HOI—I o OH

3. Bismaleimit tinh thé 1ong (BMI) duge str dung trong cOng nghé dién ti, hang khéng vil try,...
Mbt loai BMI duge tdng hop theo so db sau:

OOO

o 1) KMnQy, to ; H,/Pd 50CI
HsC HNOsd. 10 g DEMAOp €y TMC g3 BrOR e vy M L0 x5 70 x6 S22 x7+X8
H80,d 2) Hy0* HpS04d C11H1N04 2

Bigt X8 1a HgN-@—COO{CHg}OOCQNHg
8
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a) Xac dinh cong thic cau tao cua céc chdt X1, X2, X3, X4, X5, X6, X7 va BMI. '
b) Viét so dd tdng hop chit X8 tir X3, octametylen dibromua va cic chét cAn thiét khéc.

Huwéng din gidi
a)

O
OZN‘—Q—CHj OZNQCOZH HZN—QCOZH HZNQCOZCHzcﬁHS @N@COzmzCaHs
X1 X2 X3 X4 ( Xs
O
O 0 0 0
E:N-@—COQH E:N-Qcom @NOCONH—QCOO{CH;; ooc@— NHCO—@ Ni:j
8
X6
0 e} X7 0 BMI 0

b)
Br+CH,+Br
NHZOCOOH _BowO_ BocNH@-COOH 2% Bo NH@-COONa {_.13
HF
BocNHQ—coo—EJH} OOC@NHBOC — NHZ—Q—CO()«ECHE—QOC—QNHQ
X8

Boc: (CH;);C-0-CO-
Cau 1V (3,5 diém)

0 -HO-
1. a) Monastrol dugc dung lam thudc Gc HO NHy o HO-Cetla o
ché sw phan bao cta cac t€ bao ung thw, + BO — HN g
NE;™ 8 . Monastrol
Trong cong nghi¢p, monastrol dugc tbng CHO Mo X0 S Mo onastro

hop bing cach sit dung phan ing da tac
nhén theo so b hinh trén. Hay d& xuét co ché @& giéi thich sy tao thanh san phédm cuia phén tmg.
b) P& xuét co ché d giai thich su tao thanh san phdm trong m&i phan tng sau:

0 0
0 O Meo;c CO;MC
O Mool ¢ 0 m " m OH ) :
= lh Obe MeO OMe 0 0 0
6] 6]

MeO,C CyMe
Huwéng din gidi
a)
HO HO HO HO
—— O Q
e e P A AT
CHEO B0 OH EtO NH2EtQ NH o
< HO_ [ H
0 0 NH S }'—‘S
Me Me: 2 M NH, Me NH/J\S
b)+
0
0
OMe
0
_|_
Oivle OMe OMe
o 0 o ] OMe
-H0 d
== o= — = ~—* o .
" ° ’ S
\r
8ol el
OMe OMe OMe O
|+4
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MeO MeO
© © 0 MeO,C COMMeO,C COMe MeO,C CO,Me
JE—. _.. — - H OH -H;0
© © o o o-‘_o -
O o OH Ho o .
GH H Pf“OH
O OH 0
OiMe

: ! ‘) Me02C COyMe  Me0,C COyMe  MeO,C CO;Me
OMe
Me0,( CO;Me MeO;C COzMe MeO,C COMe  MeQ,C COyMe
SO =
id O\U
MeO,C COMe MeOC COzMe Me0,C Co,Me  MeO,C COMe

Phosphoram1don (chét ¥I) 1a chét wc ché enzym thermolysin, mft enzym thude nhom proteaza.
Chit H 1a m6t mudi dinatri c¢6 cong thic C23H32N3Na2POm Tlen ‘hanh phéan cat chét H, thu duge
dlpeptlt leuxyltryptopha.n (chét T), L-rhamanozcr (chét K) va mubi NaHaPOs. Péu N cua dipeptit I
duoc nbi véi phén doan photphat bang lien két N-P, Nhém photphat lién két v6i don vi K qua lién
két este. Metyl hoa hoan toan H rdi thily phén san phim, thu duge 2,3,4-tri-O-metyl-L-rhamanozo
va cic san phAm khac khéng phai 1a gluxit. Oxi héa K bing axit nitric lodng, thu dugce axit
monocacboxylic C¢Hi206 ¢6 mach cacbon khong phan nhanh Pon vi K trong CHO

phosphoramldon chita c4c nguyén tir C2, C3, C4, C5 ¢b cau hinh tuyét abi giong g1 oH

nhw céc vi tr cacbon twong mg trong L-mannozo va c6 céu hinh C1 14 1R. Viét He—on

cong thire chleu Fiso cia K va cau tric cta phosphoramidon. Cho biét cong thirc

ctia mot sb chit nhu sau: CH,CH(NH;)COOH HO H
(Cl),CHCH,CH(NH,)COOH HO-——H

Leuxin N CH,OH
NH  Tryptophan L-Mannozo
Huong din gidi

s nguyén ti cacbon trong L-rhamanozo = 23 - 11 (tryptophan) - 6 (leuxin) = 6.

- So nguyén tir oxi trong L-thamanozo = 10 - 2 (tryptophan) - 1 (leuxin) - 2 (photphat) = 5.

- 86 nguyen tlr nito trong L-rhamanozo = 3 - 2 (tryptophan) - 1 (leuxin) = 0.

Do oxi héa L-rhamanozo bang axit nitric lofing, thu duge mt axit monocacboxylic CeH 1204 nen
cdng thire phan tir ctia L-rhamanozo 14 CeH 205 va 12 mét hexozo, Khi metyl héa hoan toan H rdi
thity phén hoan toan san pham thu dwoc 2,3,4-tri-O-metyl-L-rhamanozo nén H khong tao ra san
pham metyl héa & C6 hay néi cach khée C6 1a nhém -CHj chtr khong phai nhom -CH;0H nhu céc
monosaccarit théng thudng, Khi thily phén hoan toan san phim metyl héa 11, thu dugc 2,3,4- tri-O-
metyl- L-1hamanozo' nén L-thamanozo tdn tai & dang vong piranozo (ving nhém -OCHj & vi tri C5
trong san pham metyl hoa). C#u hinh C1 trong don vi L-rhamanozo 14 1R ching té nhém -OP &
C1 mach vong tdn tai dudi dang B. Do L-rhamanozo trong phosphmatmdon chira cac nguyén 1
cacbon bit @i co cAu hinh tuyét ddi gidng nhu L-mannozo nén chu tric clia L-rthamanozo 12

CHO
H—|—OH
H—lon OH 0. OH
HO——H CH;
HO——H
CH, OH OH

, L-rhamanozo (K)
Dua vio théng tin céc san phAm cit mach, xéc dinh duge cau tric ciia phosphoramidon (H) la:
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= |Ceea

o . /
(FH(CHQS/\@ |

o Ch CH,
OH 0. O-P-NH-C-CO-NH-C-COONa
CH; ONa H H

OH  OH

Cau 'V (4,0 diém)

1. Pé x4c dinh tich so tan cia Hglp, mot mau Hegolp duge diéu ché, trong d6 iot ton tai dudi dang
BT phén X4 Pém tbc d6 phéng xa cia méu Hg,l, thi thy o 1 mol nguyen tir iot trong mdi phit
¢6 5,0.10" phan 3. San d6, 14y mot lugng du Hgyl, cho vao nude, khudy déu dén biio hoa. Liy ra
150 mL mAu dung dich bio hoa dé, do tbc d6 phéan & dugc 33 phén rd/phut.

a) Viét phuong trinh cin bing hoa tan clia Hgalh(r) trong nude. Tai sao thiy ngin t0n tai & dang Heg?' .
b) Dua vao cdc dit kién di cho, tinh tich s6 tan ctia Hg,l,.
Hudmg din gii

a)Hg,I,(r) === Hg;' (trong dd) + 2I"(dd)
Hg?" (Z = 80): [Xe]4f145d"%s!, c6 le & phan 16p 6s. Vi thé con c6 xu hudng ghép ddi 2 electron
doc than (& 6s) ndy tao thanh ion Hg2* ¢6 6s* biio hoa bén vitng hon.

b) $6 mol I = 33(pr/phit) —— 2L —66.10" mol
5.10" (pr/phit)
1
Néng d6 mol ctaI: 6,6.10 =4.4.10" mol/1
0,1501

Tir phwong trinh phan tng: Hg,I,(r) &= Hg}" (dd) -+ 2I'(dd)

Hg,l,(¥) = Hg}"(dd) + 21" (dd)
Nong do dau 0 0
Ndng do cén bang 5 2s

= 2s=4,410"mol /] vas= 2,2.10""mol /1

Do 46, T, = [Hg2* [T = 5(25)" = 4s° =4(2,2.107°)> =4,3.107”

821y

2. Trong céc dang nang lugng bén vitng, hidro 12 ngudn ning lugng phong pht va ddi ddo. Cach
str dung hidro higu qua nhét 14 tao dién nang tlr pin nhién li¢u. Xét mot pin nhién lidu duge tao ra ti
hai dién cuc 2H (aq)/Ha(k) va Oy(k), H'(aq)/TL0(1) véi céc gid tri thé dién cyc chudn (tai p = 1 atm,
T=298 K) twong ung 14 0,00 Vva 1,23 V.

a) Viét cac phuong trinh phan u’ng xéy ra & moi dlen cyc (anot va catot) va phan ung tbng quat xay

ra khi pin hoat d9ng (céc hé sb téi gian). Tinh E

pm *

b) Thé dién cyc cla pin phu thude vio nhidu yéu t& nhu ndng do, ap sult va phiét do. Trong khoang

0

‘n a A ' A A i : r Aq tA 'R M a ) AE
nhiét do hep, bién thién thé dién cyuc chuén cta pin c6 thé bicu dién bing hé thire: nF AT

=AS*(1)
Bing céc kién thirc nhiét déng hoc da blet chu'ng minh hé thirc ( 1)

¢) Cho p1n nhién liéu dé cép & phin ddu véi ndng db va 4p sudt ban diu cua cac chit nhu sau:
[H'] (& mbi dién cyc) = 1 M; p(Ha) = 0,95 atm; p(Oy) = 1,1 atm. Tinh £, khi pin hoat dong & 40°C.
Cho biét entropi (JK " mol” ) cta Hy(k), Oq(k) va HgO(l) 14n luwot 1&: 130,7; 205,2; 70,0.

d) Tinh céng co ich cuc dai (kJ) sinh ra boi pin trén, biét trong qud trinh hoat dfng pin trén d& sinh

ra 4 mol H;O.
Cho: R=38,314 J- ‘mol K1 ; T(K) = t(°C) + 273; F = 96500 C'mol ™" I
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Hwéng din gidi | /

a) Cdc phuong trinh phan Gng xay ra & mdi dién cuc (anot va catot) va phan ing tbng cong xay ta
trong pin:

Anot: H,—>2H" +2e

Catot: O, +4H" +4e——2H,0

Phan tmg tdng cdng:  2H,+0,——2H,0

Tinh E,, : E,, =E,, +E_ =1,23-0,00=1,23V

b) Chiing minh phuong trmh 2

X6t tai nhidt @6 Ty: AGug =AH s = T,ASS, = —nFE} (*)

Xét tai nhigt d6 Ta2: AGoyg =AH g —T,AS, =—nFE,; (**)

Trong @6: E° va E° 1a thé chudin cia pin & cdc nhiét do 7; va T, twong tng. Do nhiét do bién
thién trong khoang hep, nén c¢6 thé coi entanpi va entropi khong phu thude nhiét do. Léy (%) trlr di
(**) thu duge: T)ASS— 1A Ss, = nF(E) — ED)

Tir d6 ta thu duge phuong trinh (1) cin chimg minh: nF % =AS

pit

¢) Pin hoat dong tai 40°C nén phai tinh lai £,
Truée tién, tinh bién thién entropi ctia phan tng: 2H, (k)+ O, (k) = 2H,0(!)
28°(H, 0)-25°(H,)-S*(0,) =2.70,0 - 2.130,7 - 205,2 = -326,6 J.mol "' K

tai nhigt d6 nay.

Str dung cong thire: HF%EE =AS,,(2)

B = "A_E_ASON AT _ 39, ¢ 313-298)
, AT ™ nF 4.96500
Mit khic: E), = Egy — Epg = Egj; ~1,23=—-0,0127(V)

pin
Viy Ej,=12173 (V)
Ap dung phuong trinh Nernst d6i voi phén rng x4y ra trong pin
By, =E,+ ie—17—1—1 sz =1,2173+ 5, 314'3131n 0.95" =1,2160 (V)
nF o p, 4.96500 1,1
d) Nang luong do pin sinth ra duge tinh bing céng thirc:
AG =-nFE . =-4.96500.1,2160 = - 469.376 (J/mol)

pm
AG tinh duge twong tng véi phém g sinh ra 2 mol HZO vi thé khi pin sinh ra 4 mol nuéc tuong
ting véi ning lugng (hay lugng cdng cuc dai pin ¢6 thé sinh ra):
AG =-2.469376 = - 938752 (J)

=~0,0127(V)

3. Vang thudng c6 trong céc loai d4, duge tach bing céch cho d4 nghién tic dung véi dung dich
NaCN c¢6 syc khong khi. Trong qua trinh nay, vang chuyen thanh [Au(CN);,] tan trong nuée (Phan
ting 1). Khi dat dén can bing, phin dung d1ch dwoc 14y ra, vang dwoc thu hdi bing cach cho phirc
vang tac dung véi k&m va kém dugce chuyén thanh [Zn(CN).]* (Phan ting 2).
a) Viét va cén bang phuong txinh ion cha cdc phan 1 lng (1) va (2).
b) Vang trong tu nhién thuong & dang hep kim véi bac. Bac cling bj oxi héa béi dung dich NaCN
¢6 suc khong khf tao thanh [Ag(CN),]". Dung dich c6 thé tich 500 lit chtia [Au(CN)z] 0,01 M va
[Ag(CN).] 0,003 M durqc cho bay hoi dén khi chi con 1/3 thé tich ban d&u va duge xit 1f bing
39,65 g Zn, Hay tinh ndng d§ [Au(CN),] va [Ag(CN)] sau khi phan tmg xé&y ra hoan hoan.
c) [Au(CN)z] 13 mét phuc bén trong mot sb diéu kién nhét dinh. Nong d9 cia NaCN 14 bao nhiéu
& gitr duge 99% theo sb mol chia vang trong dung dich & dang phire xianua.

Cho: Zn = 65; [Au(CN),]" ¢6 Kp = 4,10
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jcam

[Zn(CN)d ]2' +2¢ = Zn+4CN" E°=-126V, /

[AU(CN)ZJ' +e - Au+2CN° E°=-0,60V :
[Ag(CN), | +e > Ag+2CN" E° =031V,

Hwéng din gidi

a) 44u+8CN™ +0, +2H,0 — 4 4u(CN), | +40H" )

Zn+2[Au(CN) | = 24u+[zn(cN),]" )
b) £ ~0,31-(~1,26) = 0,95 V; E2,,, =~0,6—(~1,26)=0,66V

Vi Ej,,,, > E},,, nén Ag’ € bi khir trude

Trong 500 lit dung dich ¢6 : 500.0,003 = 1,5 mol Ag

500.0,010 = 5 mol Au"
S6 mol Zn = 39,65 : 65 = 0,61 mol; C& 1 mol Zn s& khir duge 2 mol Ag" hoic Au
0,61 mol Zn s€ khit duge 2.0,61 = 1,22 mol [Ag{CN),] ’
Do d6: {Ag(CN),] condula 1,5 - 1,22 = 0,28 mol va [Auw(CN),] khong bi khi.
Nong d6 cta [Au(CN),]" 1a 5x1/(500/3) = 0,03M
Ndng dd ctia [Ag(CN),] 14 5x1/(500/3) = 0,28x(1/(500)/3) = 0,84/500 = 1,62x 10°M
¢) X4c dinh ndng b ctia NaCN

 au(ew),] [4u(eN), ] o
p2CN s K heo bai ta o6 =
Au” +2CN [A”(CN)Z] I[AuJ’][CN_:Izt co bt fa co [Au*]+[Au(CN)2_} 100
=100} Au(CNY, | =99[ du*]+99] 4u(CNY, |

Thay biéu thiic K, ta c6

K, =410 = ﬁ =[cNT] =1 42(9)28 1" =510 M

Ag.’ Zn
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