BO GIAO DUC VAPAOTAO  HUONG DAN CHAM PE THI CHINH THUC
Mon: HOA HOC, Bang A
Ngay thi thit nhat: 23/2/2006

Caul (5,5 diém): 1. 2,0 diém; 2. 1,0 diém; 3. 2,5 diém.
1. a) Trong phong thi nghiém c6 cac lo hoa chat: BaCl,.2H,0, AICl,, NH,ClI,
SiCl,, TiCl,, LiCL.LH,O, CCl,. M6t so6 chat trong cac chiat nay "boc khéi" néu
ngudi ta mé lo dung chat d6 trong khong khi 4m.

Nhitng chat no “bdc khéi”? Hay viét phuong trinh hod hod hoc dé giai
thich. Na,CO;,
b) Cho so do sau: 1T¢2

B % C

Hay xac dinh cong thic hod hoc clia cac hgp chat vo co A, B, C vi viét
cac phuong trinh phan ting xay ra.
2. Bé diéu ch€ nhom sunfua ngudi ta cho luu huynh tic dung v6i nhom néng
chay. Qua trinh diéu ché n[ly can dugc tién h{Inh trong khi hidro kho hoac khi
cacbonic kho, khong dugc tién hlnh trong khong khi.

Hay giai thich vi sao di€éu ch€ nhom sunfua khong dugc tién hlInh trong
khong khi, viét phuong trinh hod hoc dé minh hoa.
3. Mot hdén hgp ran A gébm kim loai M vl mot oxit cia kim loai d6. Nguoi ta
lay ra 3 phan, méi phan c¢6 59,08 gam A. Phan thd nhét hoa tan vilo dung dich
HCI thu duoc 4,48 lit khi hidro; phan thit hai hoa tan v(Jo dung dich cta hon
hop NaNO; v(| H,SO, thu dugc 4,48 lit khi NO; phan thit ba dem nung néng
16i cho tdc dung véi khi hidro du cho dén khi duoc mot chat rin duy nhat, hol
tan hét chat ran d6 bang nudc cudng toan thi ¢6 17,92 1it khi NO thodt ra. Cac
thé tich khi do & diéu kién tiéu chuén.

Hay tinh khéi lugng nguyén ti, cho biét tén ctia kim loai M v[] cong
thitc oxit trong hon hop A.

Hudng dan giai:

1. a) Khi ti€p xtdc v6i hoi nuée trong khong khi, mot s6 chét bi thuy phan tao ra
HCl bay lén tua nhu “bdc khéi”. Céc chat dé 1a AICL,, SiCl,, TiCl,.

Cac phuong trinh phan tng:

AICl, + HO = AIOHCl, + HCIt
SiCl, + HO = H,Si0, + 4HCI
(hoac  SiCl, + H,O = Si0,.2H,0 + 4 HClT )
TiCl, + HLO = TiOCl, + 2 HCIt
(hoac TiCl, + 2H,0 =  TiCL(OH), + 2HCIt )
b) Tu tinh chat hoa hoc cua cac chat va su lién hé gitta ching, ta c6: A 1a CO,;
B 1a CaCO;; C la Ca(HCO,),. Phuong trinh cac phan tng xay ra:

1) Co, + 2NaOH —* NaCO, + H,O0




2) Na,CO, + 2HCI 2NaCl + CO, + H,0

3) CO, + Ca(OH), CaCO,;| + H,O
4) CaCO, CaO + CO, + H,0
5) 2CO, + Ca(OH), Ca(HCO,),
6) Ca(HCO,), + 2HCI CaCl, + 2CO, + 2H,0
7) CaCO; + H,0 + CO, Ca(HCO,),]
8) Ca(HCO,), + 2NaOH CaCO;| + Na,CO;+ 2H,0
9) Na,CO; + Cadl, CaCO,] + 2NaCl
10) Ca(HCO,), + 2NaOH CaCO,| + Na,CO; + 2H,0
2. Phan tng tao ra Al,S;:
2A1 + 38 ALS; ; AH <0 (*).

Phan ting nay toa nhiu nhiét tao nhiét do cao nén khi ¢6 oxi ciia khong khi sé
xay ra cac phan ung:

4A1 + 30, 2 ALO, . AH < 0
S + O, SO, . AH < 0
2ALS, + 90, 2ALO, + 6SO, ; AH < 0

Nhu vay, su tao thanh AlS; bi can trd rat nhiéu. Mat khéc, néu c6 lugng
nho bot Al,S, dugce tao ra ciing bi thuy phan do tac dung cua hoi nudc c6 trong
khong khi:

ALS, + 6H,0 3H,S + 2 AI(OH),.
Do d6 budc phai thuc hién phan tng (*) trong di€u kién khong c6 oxi va (hoi)
nuéc; thuong duge tién h{ Inh trong khi hidro kho hoic khi cacbonic kho.
3. Ki hiéu s6 mol kim loai M ¢6 trong 59,08 gam hén hop A 1la x(x > 0).
Gia thiét a): M ¢6 duy nhat mot muc (hay s6) oxi hod 1a n+ :
Khi hoa tan 59,08 gam hon hop A viJo dung dich HCI thu dugc khi hidro theo
phuong trinh:
M + nHC MCl, + 0,5nH, (1)
x mol 0,5 nx mol H,

Khi hoa tan 59,08 gam hén hop A vilo dung dich ciua hdn hop NaNO, v[J
H,SO, (cling chinh la dung dich HNO,) ta thu dugc khi NO:

3M + nNO;7 + 4n H' 3IM"™ + nNO(k) + 2nH,0

2)
X mol (nx : 3) mol NO
Theo dé bai c6 s6 mol H, bang s6 mol NO (déu bang 4,48 : 22,4 = 0,2 (mol)).
Theo lap luan trén lai c6 0,5 nx mol H, khéc véi (nx : 3) mol NO.
Vay gia thiét a) nay khong phu hop.
Gia thiét b): Xét M ¢6 hai muc (s0) oxi hoa khac nhau:
*) Trong phan tng (1), M c6 muc oxi hod n+.

Ttr lién hé trén, ta thu dugc 0,5 nx mol H, (a)
*) Trong phan tng (2), M ¢c6 mtc oxi hod m+. Ta c6:
3M + m NO;y +4mH" 3M™ + mNO (k) +2m H,0O (2)
X mol (mx : 3) mol
S6 mol NO thu duogc 1a mx/3 mol (b)
Theo dé bai c6 s6 mol H, bang s6 mol NO. Vay tir (a)va (b)) ta co:
(12)nx = (1/3) mx (c ). Tk day tacé6: n/m=2/3=4/6=6/9=... (d)



Ta da biét cac kim loai c6 s6 oxi hoa n hay m khong vuot qua 4+.

Vay kim loai M dugc xét & day c6 dong thoi n = 2 va m = 3. Gia thiét b)
la hop Ii.
¢) Xac dinh M va oxit ctia no:

c.1) Xét trudong hop M c6 s6 oxi hod m = 3 trong oxit: hén hop A géom M va
M,0,;.

Véiphan tng M,O, + 3H, -5 2M + 3H,0 (3)
ta cling thu dugc kim loai M. Vay chét ran duy nhét 1a kim loai M.

Khi tdc dung v6i nuée cudng toan (la chit oxi hoa rat manh) M chuyén thanh
M** trong phan ting M + 3 HCl + HNO, —» MCI, + NO (k) + 2 H,0 (4)
Theo (1) c60,5nx =0,2man=2vay x =0,2
Theo (4) tong s6 mol M trong 59,08 g hén hop A 1a:

ny = Nyo = 17,92/22,4 = 0,8 (mol)

Biét s6 mol M ban dau cé trong 59,08 g A la x = 0,2. Vay s6 mol M do
phan tng (3) tao ra 1a 0,8 - 0,2 = 0,6 (mol). Theo cong thitc M,0; thi 0,6 mol
nay tuong tng véi s6 mol oxit 12 0,6 : 2 = 0,3 (mol).

Ki hiéu khoi Iuong mol phan tir M 1a X, ta cé phuong trinh:

02X + 2X+16x3)x0,3=59,08. Vay X = 55,85 (g/mol).

Suy ra nguyén ti khoi ctia M 1a 55,85 ~56. Do d6 M la Fe va oxit l1a Fe,O;.
c.2) Van dé duoc dit ra ti€p theo 1a: Trong hén hop A ¢6 oxit nao khéc chi
khong phai Fe,0,? C6 mot so cach tra 1oi cau hoi nay. Ta xét cach sau day:

Ki hiéu s6 oxi hod cua Fe trong oxit nay la z. Vay cong thic oxit la
Fe,0,.

Theo két qua tinh & trén, trong 59,08 gam hon hop A ¢6 0,2 mol Fe nén
s0 gam Fe,Oz la 59,08 - 0,2.55,85 = 47,91 (g) tuong tng véi s6 mol dugc ki
hiéu u.

S6 mol NO do Fe tur Fe,0, taic dung véi nudc cuong toan tao ra la

2u=06 —>u=0,3 (5)
Dua két qua nay vao lién hé vé s6 gam Fe,0,, ta ¢6:
0,3.(55,85.2+16z) =4791 —> z=3 (6)

Vay Fe,0, Ia Fe,0,
Két luan: Hon hop A gom M 1a Fe, oxit chinh 1a Fe,O, (khong th€ 1a oxit khéc).

Caull (4,0 di¢m): 1. 1,0 diém; 2. 1,5 diém; 3. 1,5 diém.

1. Nguoi ta qui ude tri s6 nang lugng electron trong nguyén tir ¢6 dau am (-).
Electron (e) trong He* khi chuyén dong trén mot 16p xéac dinh, e ¢6 mot tri sO
nang luong tuong ung, dé 111 nang luong ciia mot muic. Co6 3 tri s6 nang luong
(theo don vi eV) cua hé He* 111 -13,6; -54,4; -6,04.

a) Hay chi ra tri nang lugng mic 1; 2; 3 tix 3 tri s6 trén. Su sap x€p d6 dua vao
cén cit n[Jo vé cau tao nguyén tir?

b) Tir tri s6 nlJo trong 3 tri trén ta ¢6 thé xac dinh dugc mot tri nang luong ion
hoa ctia heli? Hay trinh bl ]y cu thé.

2. Thuc nghiém cho biét cac do d[ i ban kinh ion theo don vi A nhu sau: 1,71;
1,16; 1,19 ; 0,68 ; 1,26 ; 0,85. Mbi ion trong ddy n[ly c6 cling tong s6 electron
nhu ion khéc trong day. So dién tich hat nhan Z cua céc ion d6 trong giGi han
2<Z<18.



Hay gan ding tri s6 ban kinh cho tiing ion v[ ] xép theo thi tu tang cua
cdc tri s6 nl]y. Can trinh blJy rd v€ co s& céu tao nguyén tu v[] céu hinh
electron cua su gan ding do.

3. Thuc nghiém cho biét PCI c6 hinh song thap tam gidc, géc lién két trong mat
phang ddy 171 120°, truc v6i mat day 177 90°. &p dung thuyét lai hod, hiy giai
thich két qua dé.
Hudng dan giai:
1. a) Trong He* ¢6 le nén né chi chiu tic dung cta luc hdt hat nhan. e nay
chuyén dong & 16p cang gan hat nhan cang chiu tdc dung manh cta luc hit dé,
nang lugng cua né cang am (thap).
Khi chuyén dong & 16p thit nhét, cau hinh 1s', e ndy c6 nang luong thap
nhat hay am nhat, 1a -54,4 eV. D6 1a muc th nhat (s6 lugng tr chinh n = 1).
Khi bi kich thich lén 16p thit hai, chang han ing véi cu hinh 2s', e nay c6
nang lugng cao hon, 1a -13,6 eV. D6 1a muc tha hai (s6 lugng tir chinh n = 2).
Khi bi kich thich 1én 16p thit ba, ching han ting véi cau hinh 3s', e niy c6 ning
luong cao hon nita, 1a -6,0 (4) eV. D6 la muc thit ba (s6 luong tu chinh n = 3).

Khi e ¢6 nang lugng & mic thadp nhat, mic thit nhat (s6 lugng tlir chinh
n=1) véi tri s6 -54,4 eV, hé He" & trang thai co ban. Véi hai tri nang luogng con
lai, -13,6 eV va - 6,0(4) eV, He* déu & trang thai kich thich.

b. Theo dinh nghia, nang luong ion hod I bang tri s6 tuyét doi nang luong
cuale tuong tng & trang thai co ban. Véi hé He™:

He*(1s') -e —> He* ; I, = -E;1-(-54,4eV)=544¢V
2. Theo diéu kién 2 < Z < 18 (a)
cac ion dugc xét thudc cac nguyén t6 chu ki 2 (tir Li dén Ne) (b);

chu ki 3 (tr Na dén Ar) (c¢)
+). Xét (b): Cac nguyeén t6 dau chu ki: Li, Be, B, C véi s6 e hoa tri it nén
ching c¢6 khuynh huéng chu yéu la mit e tré thanh ion duong (+); hay gop
chung e tao lién két cong hoa tri. Do d6 ta chud y t6i cac nguyén t6 cudi chu ki
1a F, O, N. Nguyén tlr c6 nhiéu e hod tri hon nén chiing cé nhiéu kha nang hon
trong viéc thu e dé trd thanh ion am (-). D6 12 cdc ion am F(c6 10 e ); O*(co
10e); N*(c6 10 e).
+). Xét (b): Cac nguyén t6 dau chu ki: Na, Mg, Al c6 it e hoa tri nén ching
déu 1a kim loai hoat dong, dé tao thanh ion duwong (+): Na* (c610 e); Mg (c6
10 e); AI’* (c6 10 e). C4c nguyén t6 cudi chu ki nay 1a céc phi kim dé tao thanh
ion am (-) déu c6 18 e nhu CI"; S*°; P¥.
+) DAau bai cho 6 tri s6 ban kinh ion. K&t qua vira xét trén cho 6 ion, moi ion
nay déu c6 10 e vdi cau hinh 1s*2s?2p°. C4c ion am (-) ¢6 s6 dién tich hat nhan
7 nho hon cac ion duong (+). Cac ion am c6 luc hit tac dung 1én céc electron
ngoai (trong cau hinh trén) yéu hon cac ion duong. Vay cac ion am (-) c6 ban
kinh 16n hon.
*) 3 ion am (-) c6 so dién tich hat nhan Z giam theo thit tu F(9); O*(8); N* (7)
(d).Day (d) nay da duoc x€p theo thit tu tang do dai ban kinh cac ion am (-).
*) 3 ionduong (+) c6 sd dién tich hat nhan Z gidm theo tha tu AI** (13);
Mg* (12); Na* (11) (e)
Day (e) nay cling da dugc x€p theo thit tu tang do dai ban kinh cac ion duong.




Két hop (d) v6i (e) trén ta ¢c6 day 6 ion theo tha tu tang do dai ban kinh nhu

sau: lon: AP*(13); Mg*(12); Na*(11) F (9); O*(8); N*(7)
Ban kinh: 0,68 0,85 1,16 1,19 1,26 1,71
Ghi chi: Thuc t€ cic ion O va N> kém bén, khé tén tai.

3. a) Trudc hét ta xét cau hinh electron cua cac nguyén ti.
P(Z=15) [Ne]3s’3p’ (a)  [Av] [A[*]4]

Cl(Z=17) [Ne]3s’3p’(b) [N] [N[N]*]
Ki hiéu [Ne] biéu thi c4u hinh 1s?2s*2p°..
b) Hinh dang cua PCl; dugc mo ta nhu hinh bén:
Mat day tam giac (A) ¢6 3 dinh 1a 3 nguyén ti Cl
(1), (2), (3); tam 1a P. G6c CIPCI trong mat day nay
la 120°.
Thap phia trén cé dinh 1a nguyén tir CI(5), thap phia
du6i c6 dinh 1a nguyén tir Cl (4). Hai dinh nay cuang €14
& trén duong thiang di qua P. Géc Cl (4) PCl (1)
béang 90°.
Do dai lién két truc PCl (4) hay PCl (5) déu 16n hon
do dai lién két ngang trong mat day, d, > d,.

Cl (4)

c) Giai thich: Trong c4u hinh electron ctia cic nguyén tit P c6 3 e doc than. Dé
tr& thanh nguyén tu trung tam trong PCly, mot phan tir c¢6 5 lién két tao thanh
hinh song thdp tam gidc, P & dang lai hoa thich hgp 1a sp’d.

AATA] L LT T ™ (AR A LA [T T
352 3p’ 3d sp’d d

(Ghi chi : Gia thiét P & dang lai hod sp”d® vin dugc coi 12 hop Ii).

Do lai hod nhu vay, trong P c6 5 obitan chita 5 e doc than (xem (al) trén). 3
trong s& 5 obitan d6 & trong cliing mat phang c6 3 dinh huéng vé 3 phia lap
thanh 3 dinh cta tam gidc déu; 3 truc cta ching cat nhau timg doi mot tao
thanh géc 120°. P & tam tam gidc déu nay. 2 obitan con lai c6 2 dinh trén cuing
mot duong thang vuong géc (tao géc 90°) véi mat phang tam gidc va hudng vé
hai phia clia mat phang tam gidc nay.

Mbi Cl c¢6 1 AO-p nguyén chat chida 1 e doc than (xem (b) & trén). Do d6
moi AO nay xen pht véi 1 obitan lai hod ctia P tao ra 1 lién két xich ma (o).

Trong mdi ving xen pht d6 ¢6 mot doi electron
v6i spin nguoc nhau (TV), do P va méi Cl gép chung, ace)
chuyén dong. Vay trong 1 phan tir PCl5 c6 5 lién két S
xich ma (). 3 trong 5 lién két dugc phan bo trong mat

ddy tam gidc. 2 lién két con lai & trén dudng thang &@P%
vuong géc (tao géc 90°) v6i mat phang tam gidc va ada

huéng vé hai phia cia mat phang tam gidc nay.
(Hinh bén minh hoa r6 rang két qua do). @

Nhu vay, PCl; ¢6 hinh song thdp tam gidc la hop Ii.



Cau IIl (6,0 diém): 1. 1,5 diém; 2. 2,5 diém; 3. 2,0 diém.
1. Thém H,SO, vlJo dung dich gdbm Pb(NO;), 0,010 M v[] Ba(NO;), 0,020 M
cho dén néng do 0,130 M (coi thé tich dung dich khong d4i khi them axit).
Hay tinh pH v[J nong d6 cac ion kim loai trong dung dich A thu duoc.
2. a) Hay biéu dién so d6 pin gém dién cuc hidro (p,= 1 atm) duoc nhiing trong
dung dich CH,COOH 0,010 M ghép (qua cau mudi) vGi dién cuc Pb nhiing
trong dung dich A. Hay chi rd anot, catot.
b) Thém 0,0050 mol Ba(OH), v( o 1 lit dung dich & phia dién cuc hidro (coi thé
tich khong thay déi). Tinh E,, v viét phuong trinh phdn ting xay ra khi pin
hoat dong.
Cho: pK, (HSO,) 2,00 ; pK, (CH; COOR) 4,76;
chi s6 tich s6 tan pK, (BaSO,) 9,93 ; pK, (PbSO,) 7,66 .
(RT/F) In = 0,0592lg ; E%ppp=- 0,123 V.

3. Nguoi ta ma niken lén mau vat kim loai bang phwong phap ma dién trong
bé ma chua dung dich niken sunfat. Bién ap dugc dat 1én cac dién cuc ctua bé
ma 12 2,5 V. Can ma 10 mau vat kim loai hinh try; mdi mau ¢6 ban kinh 2,5cm,
cao 20cm..Nguoi ta phi 1én moi mau mot 16p niken d( ]y 0,4 mm. Hay:
a) Viét phuong trinh cic phan ng xay ra trén cdc dién cyc cta bé ma dién.
b).Tinh di€n nang (theo kWh) phai tiéu thy.

Cho biét: Niken c6 khdi luong rieng D = 8,9 g/cm?; khbi lugng mol
nguyén tir 101 58,7(g/mol); hiéu suat dong bang 90% ; 1 kWh = 3,6.10°J.
Hudéng dan giai:

1. Pb(NO;), —> Pb* +  2NO,~
0,010
----- 0,010
Ba(NQ;), —> Ba** +  2NO,—
0,020
----- 0,020
H,S0, —— H* +  HSO,~
0,130
----- 0,130 0,130
HSO,~ + Ba®* —> BaSO,4 + H; 10"
0,130 0,020 0,130
0,110 - 0,150
HSO,~ + Pv* —>  PbSO,d + H'; 10°
0,110 0,010 0,150
0,100 - 0,160
Thanh phan ctia hé: HSO,— 0,100 M
H* 0,160 M
BaSO,{ , PbSO,4
HSO,~ —= H* + SO2 — 10
C 0,100 X X
[ 1 (0,100 - x) (0,160 + x) X



x (0,160 + x)/(0,100 - x) =102 —> x =[SO,>"] = 5,69.10° (M)
[HY] = (0,160 +x) = 0,1657 (M) —> pH=0,78

[Ba™*] = K gaso,/[SO 1 = 109%%5,69.10° = 2,0.10* (M)

[Pb**] = Kgposo,/[SO7T = 107%9/5,60.10% = 3,84.10° (M)

2.a) ¢ Cuyc Hidro: 2H" + 2e ~— H,

CH,COOH <= H'" + CH,COO~ ; K, =10"*"°
C 0,01
[ ] 0,01 -x X X

x2/(0,01 -x) = 1047 — > x=[H']=4,08.10°M —> pH = 3,39
Eoprm, =- 0,0592 pH = -0,0592.3,39 = - 0,2006 (V)
 Cuc Pb/PbSO,:
PbSO, + 2¢ <= Pb + SO~

E = Eppsom +(0,0592/2) 1g(1/[SO,*)).
Mé, E({)bSOJPb = E(i)b2+/Pb+ (0,0592/2) lg KS (PbSO,)

=-0,123 + (0,0592/2) 1g107° =- 0,350 V
Vay E=-0,350 + (0,0592 /2)1g(5,69.107%)"'=-0,284 V < Eonm,
(Ciing c6 thé tinh theo cip Pb**/Pb:
E =-0,123 + (0,0592/2) 1g [Pb**] =-0,123 + (0,0592/2) 1g3,84.10°
=-0,283 V< Epypp,
Vay cuc Pb la anot; cuc hidro la catot.

(-) Pb PbSO., SO,* ‘

CH,COOH H,Pt) (+)
BaSO.{ , H SO,

b) 2CH,COOH + Ba(OH), ——> (CH,COO),Ba + 2H,0

0,010 0,005
---------- 0,005
CH,COO + H,0 —= CH;COOH + OH K, =10"*
C 0,010
[ ] 0,010 -x X X

x/(0,010 - x) =109 —> x= 102 —> pH =38,38

Eyym, = -0,0592pH = - 0,0592.8,38 =- 0,496 V (anot)

Eppso o= - 0,284 V (catot)
Vay E,, =-0,284-(-0,496) =0.212 V.
Phan tng trong pin: anot H, = 2H" + 2e

2 CH,COO + 2H" = 2 CH,;COOH

2 CH,COO + H, = 2CH,;COOH + 2¢
catot PbSO + 2e = Pbl + SO
Phan tng xay ra trong pin:

PbSO,\ + H, +2 CH,COO" = Pbl + SO, + 2 CH,COOH




3. a) Phuong trinh céc phan ting xay ra trén bé mit cdc dién cuc cua bé ma:
Anot (cuc+): 2H,O0 -4e = O, + 4H" (suoxihod)
Catot (cuc-): 2Ni** + 4e = 2Ni (su khtr)

Phuong trinh ctia phan tng tong cong 1a:
2Nt + 280 + 2H,0 = 2Ni + O, + 2H,S0,

b) Thé tich ctia 1 mau vat kim loai hinh tru 12
V =ar‘h =3,14 x (2,5)*x 20 =392,5 (cm’).

L6p pht niken & mbi mau vat ¢6 bé day 0,4 mm nén & moi mau vat nay
bén kinh ting tGi 2,5 + 0,04 = 2,54 (cm); chi€u cao tiang tGi 20,0 + (0,04x2) =
= 20,08 (cm).

Vay thé tich ciia mdi mau vat nay tang thém mot luong 1a:

AV =V'-V =[3,14.(2,54)*. 20,08] -392,5 —> AV =14,281(cm’)
Tong s6 thé tich tang thém cua ca 10 mau vat 1a:

V =10 AV =10 x 14,281cm’ = 142,81 cm’. Day ciing chinh Ia thé tich
niken phai phu 1én 10 mau vat cin ma; khoi lugng tuong tng la:

M= V.D=142,81.8,9 = 1271,01 (gam) hay 1271,01/ 58,7 = 21,6526 (mol)

T biéu thic cta dinh luat Faraday:

m = Alt/ 96500n —> It = (m/A).96500n (D)
S6 dién nang tuong tng la: w = ItU = (m/A).96500n.U (2)

Véi Ni ta cé n = 2; theo trén da c6 (m/A) = 21,6526 (mol);

theo dé bai U=2,5V.

Thé céc tri s6 nay vao (2), ta cé6 w = 21,6526.96500.2.2,5 = 10447379,5 (J)

Vi hiéu suét dong dién 12 90% va 1 kWh = 3,6.10°7 nén s6 dién nang thuc

t€ can dung la: W = (w/90).100.(1/3,6.10°) = 10447379,5/90).100.(1/3,6.10°)

W = 3,2245kWh.

CaulV (4,5 diém): 1. 2,0 dle?m 2.2,5 diém.
1. Khi nghién ctru mot CO vat dya vilo "C (t, = 5730 nam), ngudi ta thay
trong mau d6 c6 ca ''C; sd nguyén tir “C bang sb nguyén tir ''C; ti 18 46 phéng
xa ''C so véi "“C bang 1,51.10° 1an. Hay:
a) Viét phuong trinh phan g phéng xa beta (B) cta hai dong vi d6.
b) Tinh ti 1& do phéng xa "'C so v6i “C trong mau nlly sau 12 gid ké tir
nghién ctru trén. Cho biét 1 ndm c6 365 nglly.
2. a) Khi khao sat phan itng H, (k) + Brz(k) = 2 HBr (k) (1)

tai hainhi¢tdo T,va T, ma T, <T,, thiy hang s6 can bang héa hoc (viét tat 10
cbhh) theo ndng do c6 trj s6 twong ung 101 K, K, m[1 K, > K,.

Phan tng nlJy toa nhiét hay thu nhiét? Hay giai thich.
b) Tai nhiét do 1024°C, phan ung (1) ¢6 K = 1,6.10°. Hay tinh tri s hang sb
cbhh ctia phan tng 1/2 H, (k) + 1/2 Br, (k) = HBr (k) tai nhiét do nly.

Su thay d6i tri s6 hang s6 cbhh d6 c6 ¥ nghia hod hoc hay khong? Tai
sao?
c¢) Nguoi ta cho mot lwong HBr nguyén chat vl o binh kin c6 thé tich ¢6 dinh
roi dua nhiét do t6i 1024°C.



Hay tinh ti 16 HBr bi phan huy tai 1024°C (dung phuong trinh (1)). Tai
sao c6 két qua d6?
Huoéng dan giai:
l.a) Cac phuong trinh phan ¢ng hoa hoc hat nhan:

6Cll e 71\]11 + B

6C14 . 7N14 + B
b) Do phéng xa cia mot hat nhan duoc tinh theo bi€u thic: A = AN (1).
Trong do6 A 1a hang s6 phéng xa, N 12 s6 hat nhan phéng xa tai thoi diém t dang
x€t.

V6i mdi dong vi trén, tacé: C'' —> A, = A Ny, (2)
c —> Ay = MgNy (3)
*) Theo d4u bai, tai thoi diém dau, c6 thé coi 1a tai t = 0, ta ki hiéu:
Ny =Ny Niy = (Np)yy ma (Np); = (No)yy (4)
Tur diéu kien: [A, /A, = [ A (N)1i/ Mu(ND) W] = 1,51.10%, két hop véi (4), ta
C6: Ay = Ay x 1,51.10° (5)

Véi C* ta ¢6 Ay, = (0,6932/t,,,) = (0,6932/5730 x 365 x 24 x 60) =
=2,30210""° (phadt ™).
Dua két qua nay vao (5), ta tinh dugc:

M = 2,302 x 107%% 1,51.10° = 3,476.107 (phiit ) (6)
o) Xét tai t =12 gio: Ta da biét do phong xa ciia mdt hat nhan duoc tinh theo
biéu thic: A = AN (1).
S6 hat nhan phéng xa tai thoi diém t duoc tinh theo phuong trinh dong hoc
dang ham mii ctia phan tng mot chiéu bac nhat N =N, e™ = N_exp [-At] (7)

V6imdi dong vi trén, tacé: C"' ——> N, = (N,),exp [-A,t] (8)
C* —> N =(N,)exp [Aist] )
Vay tai t = 12 gio, ta c¢6 [A,,/A 4] = [A N, 1/A N, (10)

Thay (8) va (9) vao (10), két hgp (4), ta duoc:
[A1/A] = [Ai/ Mglexp [t(hag - A1)

= (3,476.107%/2,30210"%)exp [12 x 60 ( 2,302 x 107'° - 3,476.107?]
Thuc t&€ 2,302107"° << 3,476.107 nén ta c6 [A,/A,,] ~2,004.107 (1an).
Nhan xét:
Két qua nay 1a hop 1i vi A, = 3,476.10 *phit ' >> A, =2,302 x 10 "phait .
Do do6 trong thuc t&€ ting dung ngudi ta chi chi y t6i C'*.
2.a) Theo di€u kién cua dé€ bai: 6 T, < T, ma K, > K,, nghia la khi nhiét do
tang cbhh lai chuyén doi sang trai. Vay theo nguyén li Lo Satolie, (1) 1a phan
ung toa nhiét.
b) Phan tng 1/2 H, (k) + 1/2 Br, (k) = HBr (k) (b)
c6 hang s6 cbhh duoc ki hiéu 1a K. So sanh hé s6 cdc chat tuong Gng trong (b)
nay vdi (1) ctia dé bai, 16 rtang K, = K '~.
Su thay déi d6 cua tri s6 hang s6 cbhh hoan toan do thuin tuy 1am todn chi
khong ¢6 ¥ nghia hoa hoc. (Su thay doi ciia hang s6 cbhh nhu da dugc xét & a)
trén didy méi c6 y nghia hod hoc).



c) Ta xét H,(k) + Br,(k) = 2 HBr(k) ()
S6 mol ban dau 0 0 n
S6 mol & cbhh (1/2) na (1/2) na n-no
Vé6i o la ti 1é HBr bi phan huy ma ta can tinh. Chd ydiéu kién: 0 <o <1 ( ¥)
Vi phan ting (1) c6 An = 0 nén biéu thiic ctia hing s6 cbhh K biéu thi dugc theo
sO0 mol cac chat tai cbhh:
K = [n(I-a)]¥/[(1/2) nax (1/2) na] = [2(1 -a)]*/0” hay
K”?=[120-a))/e? —> a210°+1) =1
Khi coi 2.10* >> 1, ta dugc o ~ 1/2.10* ~ 0,005. Két qua nay thoa mén diéu
kién: O<a <1 (*).

Vay ti 1¢ HBr bi phan huy thanh H, va Br, tai 1024° C 1a o ~ 0,005 hay
0,5%. Ti 1& nay rat nho, nghia 1a HBr rat bén, khé bi phan huy, mac du phan
ting (1) duoc thuc hién & nhiét do rat cao, 1024° C. D6 1a su thé hién cta phan
ting (1) c6 tri s6 cua hing s6 cbhh khd 16n, t6i 1,6.10° tai nhiét do nay. SO liéu
trén cho thdy phan Gng thuan trong phan tng thuan nghich (1) xay ra kha dé
dang tai nhiét do d6. Tat nhién phan tng nghich, titc 1a sy phan huy HBr xay ra
kho khan.

Ghi chid: Néu thi sinh 1am khac v6i Huéng dan chdm nhung van ding,
gidm khao ciing cho diém theo biéu diém.
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