Bai tap nang cao chuyén dé dai cuong Trang: 1

BAI TAP HOA HQC VO CO PAI CUONG

Phén 1: CAU TAO NGUYEN TU
IBAI TAP PHAN RA PHONG XA - PHAN UGN HAT NHAN
Caau 1: Chat phéng xa “'°Po c6 chu ki ban rd T = 138 ngay. Tinh khdi lugng Po c6 d6 phéng xa 1a 1 Ci (PS:
0,222 mg)
Cau 2: Tinh tudi cia mot pho tugng c6 bang gd biét rang dd phéng xa B~ ciia né bang 0,77 lan d6 phéng xa

cua mot khuc g5 cung khoi luong vira maéi chat. Biét TC14 =5600 nam. (PS: 2100 nam)

Céu 3: Xét phan Gng hat nhin xdy ra khi ban cdc hat o vao bia Al: ZAl+0o — 2P+n. Cho biét: my; =

26,974u‘; mp = 29,970u ; mg, =4,0015u ; m, = 1,0087u ; m, = 1,0073u.Hay tinh nang luong tdi thiéu cua

hat o can thiét dé phan (rgn xay ra. (PS: 3MeV)

Cau 4: Mot mau poloni nguyén chét c6 khdi lugng 2 (g), cic hat nhan Poloni (2;2 Po) phong xa phat ra hat

o, va chuyén thanh mot hat nhin ’;X bén.

a. Viét phuong trinh phan tng va goi tén QX .

b. Xac dinh chu ki bén rd cua poloni phéng xa biét trong 365 ngay né tao ra thé tich V = 179 cm’ khi He
(dktc)

c. Tim tudi ciia miu chit trén biét ring tai thoidiém khao sat ti sé giita khéi luong QX va khdi lugng chét
d61a2:1. (PS: a. s,Pb®” Chi b. 138 ngdy )

IBAI TAP HOA LUQONG TU - MOMEN LUONG CUC - NANG LUQNG LIEN KET]|

Cau 1: Thyc nghiém xdc dinh dugc momen ludng cuc cua phan t¢ H,O 1a 1,85D, géc lién két HOH 1a
104,5°, do dai lién két O—H 1 0,0957 nm. Tinh d6 ion cta lién két O—H trong phan tir oxy (bo qua momen
tao ra do cdc cdp electron héa tri khong tham gia lién két cua oxy). 1D = 3,33.10% C.m. bién tich cua
electron la —1,6.10'19C : lnm = 10°m.

) ) Huwoéng dén gidi:
Gia thiet do ion cua lién két O — H 1a 100%
-9 -19
taco: u= 0’09537';3 1'01_;?'10 =4,600D. => do ion cua lién két O — H 12 32,8%
Céu 2: Anh sdng nhin thay ¢6 phan huy duoc Br) thanh cac nguyén tir khong. Biét rang ning luong phé v
lién két gitra hai nguyén tir 1a 190kJ.mol™. Tai sao hoi Br, ¢6 mau? Biét h = 6,63.107* J.s ; ¢ = 3.10° m.s™ ;
Na = 6,022.10” mol ™.

Huwong din gidi
E=h—.N, =A=63.10"m.
A

Do A nam trong viing céc tia sang nhin thay nén phan huy duoc va c6 mau.
2

- A Z A 5 , A [FTUN s A
Cau 3: Bict E =-13,6X— (eV) (n: s0 lugng tir chinh, Z: s6 don vi di¢n tich hat nhén).
n

a. Tinh nang lugng le trong truong lyc mot hat nhan cua mdi hé N, C7*, O™,
b. Qui luat lién h¢ gitra E, v6i Z tinh dugc ¢ trén phan dnh mébi lién hé ndo gitra hat nhan vdi electron trong
caché @6 ?
Huwoéng dén gidi
a. Theo dau ba1 n phai bang 1 nén ta tinh E;. Do d6 cong thuc [a E; =-13,6 7’ (ev) (2)
Tht ty theo tri s6 Z: Z =6 — C™*: (E1) C* = -13,6 x 6> = —489,6 eV
Z=7—N":(E)N"=-13,6x 7° = —-666,4 eV
Z=8—0":(E)0"=-13,6x 8 =-870,4 eV
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Bai tap nang cao chuyén dé dai cuong Trang: 2

b. Quy luat lién h¢ E; voi Z : Z cang tang E| cang am (cang thép). Qui luat nay phan anh tac dung lyuc hit hat
nhan t6i e duoc xét: Z cang 16n luc hidt cang manh — ning luong cang thap — hé cang bén, bén nhat 1a O’
Céu 4: Viéc giai phuong trinh Schrodinger cho hé nguyén tir lelectron phii hop tt véi 1y thuyét c6 dién cua
2

Bohr vé su luong tir hoa nang luong. E = —13,6><% (eV). bé cho tién st dung thi cdc gia tri s6 cua cdc
hang s6 xudt hién trong cong thirc trén duoc chuyén hét vé don vi eV. Diéu thd vi 1a khi ta sir dung cong thiic
trén cho phan tr heli trung hoa. Trong nguyén tu heli luc hat nhan tdc dung Ién electron bi giam bét do
electron khéc chin mat. Piéu nay c6 nghia 12 dién tich ctia hat nhan tic dung 1én electron khong phai 1a Z = 2
nita ma s€ nho hon goi 1a di¢n tich hi¢u dung (Z.s). Nang lugng ion hda ciia nguyén tir heli ¢ trang thdi co
ban 1a 24,46eV. Tinh Ze.

Huwoéng dén gidi
MGdi electron & 16p n = 1 ciia nguyén tir heli ¢6 ning luong —Z . = 13,6eV
Murc nang lugng thép nhét cta heli —Zzeff =27,2eV
O trang thdi co ban ion He" ¢6 ning luong = -4.13,6 = -54,4eV
Nang luong ion hod = (-54.,4 + Zzeff. 27,2) =24,46 => Zeff = 1,70
Céu 5: Bing phuong phdp quang phd vi séng ngudi ta xdc dinh phan tir SO, ¢ trang théi hoi c6: Hgo, =1,6D

dy , =1,432A ; SO =109°5.
a. Tinh dién tich hiéu dung cua nguyén tir O va nguyén tir S trong phan ti SO,
b. Tinh do ion cua lién két S-O
Huwong din gidi
a. D6i voi phan tir SO, c6 thé xem trung tAm dién tich dwong tring véi hat nhan nguyén tir S con trung tim
dién tich Am s& nam ¢ diém giita doan thang ndi hai hat nhan nguyén tir O. Nhu vAy momen ludng cuc cia
phan tir SO»: Wy, =¢x28. Trong d6 ¢ la khoang céch giira hai trong tdm di¢n tich va dugc tinh nhu sau:

¢ =1,432%c0s59°45'=0, 72212; . Theo dir kién da cho: Kso, = 1,6D nén tir day rut ra:

B 1,6x107"
" 2x0,722x10° x4,8x107"°
Vay dién tich hiéu dung cua nguyén tir O la -0,23 con dién tich hiéu dung cua nguyén tir S 1a +0,46 dién tich
tuyét doi cua electron ) )
b. Mait khac néu xem lién két S-O hoan toan la li€n két ion thi momen ludng cuc cia phan tir la:
Hso, =0,722x107"x2x4,8x10™"" = 6,93D

=0,23

Vay d6 ion x cta lién két S-O bang: x = 61’53 x100% = 23%

Cau 6: Tinh nang lugng lién két ion Ena-r cua hop chét ion NaF. Biét cdc tri $b (kJ/mol): In, = 498.5 ;

Fr = -328 ; khodng cich 1, = 1,84 A, ny.r= 7 12 hé s6 day Born, €, =8,854.10™" 12 hang s6 dién moi trong

2
chan khong. Ex, r dugc tinh theo cong thuc: E, | = N,e (1 —lj =1, —F,. (PS: Ena.r=497,2)

4me r, n

Phén 2: SU BIEN THIEN TUAN HOAN CUA MOT SO TINH CHAT THEO CHIEU TANG DAN
PIEN TiCH HAT NHAN
Caau 1: Tinh nang luong mang ludi caa LiF dyua vao cdc sb lidu cho boi bang sau:

Nang luong (kJ/mol) Nang luong (kJ/mol)

Al lyc electron cua Fy,) : Ap =-333,000 Lién két F—F: By = 151,000

Ton hod tht nhat cua Lig: I; = 521,000 Sinh nhiét cua LiFinn mé) = —612,300

Entanpi nguyén tir hod Liinn mé) = 155,200 Unmang wei= ?

PS: U, = 1031 kJ.mol’
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Bai tap nang cao chuyén dé dai cuong Trang: 3

Céu 2: Nang luong ion héa thir nhit cia cdc nguyén té chu ki 2 nhu sau

Nguyénto | Li Be B C N 0) F Ne
I; (kJ/mol) | 521 | 899 | 801 | 1087 | 1402 | 1313 | 1681 | 2081

a. Hay cho biét vi sao khi di tir Li dén Ne, ning luong ion héa thir nhét cua céc nguyén t6 nhin chung ting
dan nhung tir: Be sang B ; tir N sang O thi ‘nang luong ion hoa thir nhét lai giam dan )

b. Tinh dler} tich hat nhén hleu dgng Z ddi v&i mot electron héa tri c6 nang luong 16n nhat trong céc
nguyén to trén va giai thich chiéu bién thi€n gid tri Z’ trong chu ki. Biét rang: 13,6eV = 1312kJ/mol ;

12

I, =13, 6Z—(eV)

bS: 1,26 ; 1,66 ;1,565 1,82;2,07;2,00; 2,26 ;2,52

Cau 3: Nang lugng lién két don gian gitra hai nguyén tir A va B 12 Eag luon 16n hon gia tri trung binh cong

céc nang lugng lién két don Eax ; Egp 1a A,,: E,, =%(EAA +E,;)+A,,. Gid tri A, (kJ/mol) dic trung

cho phén dic tinh ion cta lién két AB lién quan dén sy khéc nhau vé d6 am dién gitra A va B, ttrc 1a hiéu )
|XA —XB|. Theo Pauling: |XA —XB| =0,1A,; - Pé thu duoc gid tri d6 4m dién cta nguyén tir cdc nguyén to
khac nhau, Pauling gan gid tri d6 4m dién cua hidro 1a 2,2 ,
a. Tinh d§ am dién cua Flo va Clo dya vao céc s0 li€u nang lugng lién két:
HF HCI F, Cl, H,
565 431 151 239 432
b. Tinh nang lugng lién két Ecy.p

Huwoéng dén gidi

a. XF—2,2=O,1\/565—%(151+432) =>%.=3,85

Céch tinh trong tu: X, =3,18 ai mién phi P& thi - Tai liéu Hoc tdp

b. 3,85-3,18=0, 1\/x —%(151+ 239) => x =B, = 240kJ.mol"’

Céu 4: Dua vao phuong phép gan ding Slater, tinh nang luong ion hoéa thir nhit I; cho He (Z = 2).
Huwong dan gidi:

, . 0% 13,6(2-0,3)"
He c6 cu hinh 1s%, E[ = 2(—136#j - 2{_%

} =-78,6eV
n

2 2
He" o6 chu hinh 15!, B, =202 DOXT _ g4 4oy
¢ n 1
Qud trinh ion hod: He — He* +le= 1, =E , —E|, =(-54,4)—(-78,6) = 24,2eV

He

Phin 3: CAU TRUC MANG TINH THE ,
Caau 1: Tinh thé NaCl c6 cau tric 14p phuong tdm dién. Tinh bén kinh ctia ion Na* va khoi lugng riéng cta

tinh thé NaCl biét canh ciia 6 mang co s6 a = 5,58 A ; bén kinh ion r__ =1,810A ; khéi lugng mol ciia Na

va Cl 1an luot 1a: 22,99 g.mol™ va 35,45 g.mol™ (DS r; =0, 98A d=2,23 g/em’)

Cadu 2: Tinh thé Fe—a ¢ cdu tric tinh thé 1ap phuwong tim khdi va cang a ctia 6 mang co so 1a
a= 2,860A con Fe—1v két tinh dang 14p phuong tim dién v6i a = 3,560A . Tinh ban kinh kim loai va khéi
luong riéng ciia st thudc hai loai cdu tric trén biét Fe = 55,800 g/mol

PS: Fe—a:r=124A ;d=792 glem’;: Fe—y:r=126A :d=821 g/em’

o
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Bai tap nang cao chuyén dé dai cuong Trang: 4

Céu 3: Tinh thé MgO c6 ciu tric kiéu NaCl v6i canh ctia 6 mang co sé: d = 4,10012; . Tinh nang lugng mang
lu6i ctia MgO theo phuong phap Born-Landré va phuong phap Kapustinxki biét rang s6 Madelung ctia mang
ludi MgO: a=1,7475 ;e = 1,602.10"°C ; e, =8,85.107"? ; N, = 6,023.10” ; ng =7

7,7 e’aN

Theo Born-Landré: U=———2(1 —i) vouiR=r, +1.
4me R ng

7.7 n
Theo Kapustinxki: U=1,08.10" %

Huwoéng dén gidi

Thay s6 vao hai phuong trinh trén ta suy ra:
Theo Born-Landré: U = 4062 kJ/mol ; theo Kapustinxki: U = 4215 kJ/mol
Céu 4: Sit kim loai néng chay ¢ 1811K. Giita nhiét dd phong va diém néng chay ctia né, sit kim loai c6 thé
ton tai & cdc dang th hinh va céc dang tinh thé khac nhau. Tir nhiét d6 phong dén 1185K, sit c¢6 ciu tao tinh
thé dang lap phwong tim khdi (bec) quen goi 1a sdt-or. Tir 1185K dén 1667K sit kim loai ¢6 cdu tao mang
lap phuong tam dién (fcc) va duoc goi 1a sat-v. Trén 1167K va cho t6i diém néng chdy sat chuyén vé dang
cAu tao lap phuong tam khdi (bee) tuong tu sat- o . CAu tric sau cung (pha cudi) con duge goi la sat- o
1. Cho biét khdi lwong riéng cua sit kim loai nguyén chat 1a 7,874g.cm™ & 293K,

a. Tinh ban kinh nguyén tir ctia st (cm).

b. Uédc luong khéi lugng riéng cua sit (tinh theo g.cm™) & 1250K
Chii ¥: B6 qua cédc anh huong khong ddng ké do su gidn né nhiét caa kim loai.
Thép 12 hop kim cua sit va cacbon, trong d6 mot s6 khoang trong gitra nguyén tir sat (cic hdc) trong mang
tinh thé bi chiém bdi cdc nguyén tir nhod 13 cacbon. Ham lwong cacbon trong hop kim nay thuong trong
khoang 0,1% dén 4%. Trong 10 cao, sy néng chay cua sét cang dé dang khi thép chira 4,3% theo khéi luong.
Neu hon hop nay duogc lam lanh qua nhanh (dot ngot) thi cdc nguyén tir cacbon duoc phan tan trong mang
sat- o. Chét rin mol nay duoc goi la marten51te rat cimg va gion. Du hoi bi bién dang, ciu tao tinh thé cta
chat ran nay la gidng nhu céu tao tinh thé cua sit- o (beo).
2. Gia thiét rang cic nguyén tir cacbon dugc phan bd déu trong cAu tric cla sit.

a. Udc tinh ham luong nguyén tir cacbon trong mot té bao don vi (6 mang co sd) cua sit-o trong

martensite chtra 4,3%C theo khéi luong

b. Udc tinh khdi lugng riéng (g.cm’ ) cua vat liéu nay.
Khéi luong mol nguyén tir va cdc hing sb:
Mg, = 55,847g.mol” ; Mc = 12,011g.mol™ ; N, = 6,02214.10%mol .

Huwong din gidi

1. Cac buéc tinh toan:

1. Dinh nghia cic tham s6 cua chiéu dai (a,b,c,dy,d, var) va thé tich (V1 va V;) cho ca hai cAu tao bcc

va fec cia st.

2. Tinh thé tich V, ctia 6 mang don vi cta sét - o nhd khéi luong riéng cta né (pyec) @ 293K, khéi luong
mol nguyén tir ciia st (MEe), va $b Avogadro Nj.
Tinh chiéu dai d; canh ctia & mang don vi bee tur thé tich ctia né.
Tinh ban kinh nguyén tr r ctia sit tir chiéu dai d;.
Tinh chiéu dai d, cta canh 6 mang don vi fec (6 1250K) tir ban kinh nguyén tir r cua sit.
Tinh thé tich V, cta 6 mang don vi fcc cua Sét - Yt chiéu dai d, cia canh.
Tinh khéi luvong m cua s nguyén tu sit trong mot 6 mang don vi cta sit - y tir khdi lugng mol
nguyén to Mg, cua st va sb Avogadro Na.
8. Tinh khoi lugng riéng (prec) cua sat - y tir cdc gia tri cia m va V,. Mot hudng khac dé tim khéi lugng

riéng pr clia sit - y 1a tinh ti 1& phan trim khoang khéng gian chiém chd trong ca hai loai 6 mang don

vi bee va fec,
c6 thé thay thé cdc budc tir 5 dén 8 bang cdc budc tir 5° dén 8’ sau day:
5°. Tinh ti 1& phan tim khoang khong gian chiém chd ciia 6 mang don vi bec.

Nk w

o
Copyright © 2009 volcmttl@yahoo.com.vn 4




Bai tap nang cao chuyén dé dai cuong Trang: 5

6.

Tinh ti 1 phan tim khoang khong gian chiém chd ctia 6 mang don vi fcc.

7. T ti 1€ fce/bece ta suy ra duoc ti 1€: ppec/Prec-
8’. Tu gia tri cho trudc ¢ budc 7’ ta tinh dugc prec.

N =

3,
4,
5

. Vi céu tao bec, gia tri cua d1 ¢6 thé duge biéu thi la: d; = (16r2/3)

Cic chi tiét:
1.

O 293K sét - o ¢6 céu trdc tinh thé bee. Mdi 6 mang don vi thyc su chtra hai nguyén tu, trong d6 mot
nguyén tor ¢ tam cua 6 mang. O 1250K, st - y cé cAu tao tinh thé fcc. Mdi 6 mang don vi thuc sy
chita 4 nguyén tir va & tAm ctia mdi mit c6 mot nira nguyén ti.

r: ban kinh nguyén tir ciia st

a: chiéu dai duong chéo mot mat ctia 6 mang don vi bec.

b: chiéu dai duong chéo qua tim cta 6 mang don vi bec.

c: chiéu dai duong chéo mot mat ciia 6 mang don vi fcc.

d;: chiéu dai canh cta 6 mang don vi bee cua st - a.

d,: chiéu dai canh cta 6 mang don vi bee cua sét - Y.

V,: Thé tich cta 6 mang don vi bee cua st - o

V,: Thé tich ciia 6 mang don vi bec cua sét - y.

V,: thé tich chiém boi mot nguyén tir.

V..: Thé tich chiém béi hai nguyén tir trong mot 6 mang don vi bec.

Va2: Thé tich chiém bai bdn nguyén tir trong mét & mang don vi fec.

Ry: Til¢ phan tram khoang khéng gian chiém chd trong mét 6 mang don vi bec.

R,: Ti 1é phan trim khoang khong gian chiém chd trong mot 6 mang don vi fec.

a

3
2 2
b =dita =3 = d, = 10 = v, =di= | X
3 3
16r° 16r° ’
c=dr; ¢ =2d;=>d, = =V, =d}=
2 2

1,000cm’ st c6 khdi lwong 7,874g & 293K (Ppec).
1 mol sit c6 khdi lugng 55,847g (Mre).
Vay 0,1410mol cua sit chiém trong thé tich 1,OOOCm3 hoac 1mol st s& chiém thé tich 7,093cm3 .
1 mol twong tmg chiém 6,02214.10* nguyén ti.
17,0932
' 6,02214.1023
d =V, =2.867.10" cm.

v, :gnﬁ V,=2V,; V,=4V, ;b=4r ; a’=2d, ;

=2,356.10%cm’ mdi don vi 6 mang.

12 N7 Acr ofm ge i X 1
"2 Vay gia tri cta r s& 1a:

r=(3d,%16)"* = 1,241.10%cm.

O 1250K, trong cAu tao fec, dy = (16r/2)% = 3,511.10cm.
Vy=dy’ =4,327.10%cm’.

Khdi luong m ctia 4 nguyén tir st trong 6 mang don vi fcc s& 1a:

m = 55,847.4/(6,02214.107) = 3,709.10 g
6.

Prec = M/V, = 8,572g/cm’.

Cich giai khic dé tim khdi luong riéng pfec cua sit - y:
5. R =[(Va1)/V1].100% = 68,02%
6’. Ry =[(Va2)/V2].100% = 74,05%
7. Poee/Prec = 74,05/68,02 = 1,089
8. Prec = 8,572g/cm’.
3. Cé&c budc tinh toén:

1.

Tir phan trim cAu thanh ctia martensite (theo khi lugng), tinh s6 mol tuong g ciia cacbon va sat.

e e e e e e — e — — e — — - — — - — o
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Bai tap nang cao chuyén dé dai cuong Trang: 6

Dua ti 1¢ mol C/Fe vé mot 6 mang don vi (Ghi cha: Hai nguyén tir Fe trong moi 6 mang don vi).
Tim s6 nguyén be nhat cic nguyén tir C trong sd nguyén bé nhit cia 6 mang don vi (khong bét budc).
Tinh khdi luong sat trong mot 6 mang don vi
Tinh khoi lugng cacbon trong mot 6 mang don vi
Tinh téng khéi lwong sét va cacbon trong mot 6 mang don vi
Tinh khdi lugng rleng cua martens1te [ P(martensite c6 4.3%C)] T tong khdi lugng cua C va Fe va thé tich V,
cta 6 mang don vi sit - o cAu tao bec.
4. Chi tiét:
1. Trong 100,0g martensite c6 4,3%C = nc =0, 36m01 va nge = 1,71mol.
Vay cur 1 nguyén tir cacbon ¢6 4,8 nguyén tur sit hay 0,21 nguyén tir cacbon cho moi nguyén tur sat.
Martensite ¢6 cau tao tinh thé bee (2 nguyén tir sat cho mdi 6 mang don vi). Nhu vy sd nguyén tir
cacbon trong mdi 6 mang don vi la: 2.(1/4,8) = 0,42 nguyén tir.
5 nguyén tir C [(0,42 nguyén tur C/0,42).5] trong 12 6 mang don vi [1 6 mang don vi/0,42).5]
S6 gam Fe trong mi 6 mang don vi la: 55,847.2/(6,02214.10%)= 1,8547.10 % g
S6 gam C trong mdi 6 mang don vi la: 12,011/(6,02214.107) = 1,9945.10 g
Téng khdi lwong C va Fe = 1,8457.10-22 + 0,42.1,9945.107> = 1.938.102 g.
Mbi 6 mang don vi cta sét - o chiém thé tich V, = 2,356. 10 Bem?
Pmartensite 6 43%0) = 1,938.107%/(2,356.10%) = 8,228 g.cm™
Cau 5 Cho céc dir kién sau:

ok wd

™

°°.\‘.°\.U‘:'>P°

Nang luong KJ.mol Nang lugng KJ.mol
Thang hoa Na 108,68 Lién két cua Cl, 242,60
Ton héa thit nhit cua Na 495,80 Mang luéi cia NaF 922,88
Lién két cua F, 155,00 Mang luéi cia NaCl 767,00

Nhiét hinh thanh ctua NaF 4y, 1a -573,60 K.’I.mol'1 ; nhiét hinh thanh cua NaCln) 12 -401,28 KJ mol™
Tinh &i luc electron ctua F va CI. So sanh két qua va giai thich.

Huwoéng dén gidi:
Ap dung dinh luat Hess vao chu trinh
1 AH
Mo & 5 X — > MXg,
AHTHl i +4-AHig
M(k) X(k) *AHML Ta dlI(_)’CI
AE = AHyr - AHry - 1y - Y2 AHig + AHyy, %
Ill l+ AE Thay s6 vao *, AE (F) = -332,70 kJ.mol ! va
. _ AE (C1) = -360 kJ.mol .
Mg + X

Ak ® > Ag oy dit cho F ¢6 6 am dién 16n hon Cl nhiéu. C6 thé giai thich diéu nay nhu sau:

e Phan tir F, it bén hon phan tir Cl,, do d6 AHyx (F,) < AH, (Cl,) va dan dén AE (F) > AE (CI).

* Ciing c6 thé gidi thich: F va Cl Ia hai nguyén t5 lién nhau trong nhém VIIA. F ¢ dau nhém. Nguyén tir F c6

ban kinh nhé bat thudng va can trd sy xam nhap cua electron.
Phén 4: NHIET - PONG HOA HQC
’ BAI TAP NHIET HOA HQC|

Cau 1: Tinh nang lugng lién két trung binh cua lién két O—H va O-O trong phan tor H,O, dya vao cédc so6 li¢u
(kJ/mol) sau: AH{, ., =—241,8 ; AHY,, =218 ; AH{,, =249,2 ; AHj,, , =-136.3

Cau 2: Tinh AH® cua phan tng sau ¢ 423K: H, +%Oz(k) 1 H,04,

e e e e e e — e — — e — — - — — - — L
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< A M . o —
Biét rang: AHy, ;0nq) =

—285,200(kJ.mol™") ;

dung mol Cp (J .K'l.mol'l) ctia cic chit nhu sau:

nhiét héa hoi cua nuéc 1ong: AHS,, =37,5(kJ.mol™") va nhiét

H, (k) 0, (k) Hy0 (h) H,O0 ()
273+3,3.10°T | 29,.9+42.10°T | 30+ 1,07.10°T 75,5
Cau 4: Cho cac phuong trinh nhiét héa hoc sau day:
(1) 2Cl0, (k) + O3(k) —  CLO;(K) AH =-757K)
) 05 (k) — 0,k + 0k AH" = 106,7kJ
(3) 2Cl0;(k) + Ok —  CLO;(K) AH’ =-278KJ
4) 0, (k) — 20 (k) AH" = 4983 KJ.
k: ki hiéu chat khi.
Hay x4c dinh nhiét ctia phan ing sau:
(5) Clo, (k) + Ok) —  ClOs().
Huwong din gidi
Két hop 2 pt (1) va (3) ta c6
ClO, (k) + 1/203(k) —  1/2 CLO; (k) AH" =- 37,9kJ
1/2 C1,07 (k) —  ClOs (k) + 1/2 O(K) AH’ = 139kJ
(6) ClO, (k) + 1/203(k) —  ClOs (k) + 1/20 (k) AH’ = 101,1KJ
Két hop 2 pt (6) va (2) ta c6
ClO, (k) + 1/203(k) —  ClOos(k) + 1120 (k) AH’ = 101,1KJ
120, (k) + 1/20 (k) — 1205k AH = -533kJ
(7) ClOy (k) + 1/20,(k) —  ClOs (k) AH" = 47.8kJ
Két hop 2 pt (7) va (4) ta c6
ClO, (k) + 1/203(k) —  ClOs(k) + 120 (k) AH’ = 101,1KJ
0 (k) — 120,k AH" =-249,1KkJ
(5) ClOy (k) + O(k). —  ClOs (k) AH" = -201,3KJ.

D6 1a pt nhiét héa (5) ta can tim.
Cau 5: Cho hai phan tng gitra graphit va oxi:

(a) C

(gn) k)

;oz(k) 1 COo

®bC, +0,,0 CO

(gn) 2 (k) 2(k)

Céc dai lugng AH , AS (phu thudc nhiét d§) cta mdi phan rng nhu sau:
AH; (J/mol)

AS; (J/K.mol)
(a) - 112298,8 + 5,94T - 393740,1 + 0,77T
(b) 54,0 + 6,21InT 1,54 - 0,77 InT

0 0 .
Hay lap cac ham nang lugng tu do Gibbs theo nhiét 4o AG T(a) =f(T), AG T(b) = f(T) va cho biét khi tang

nhiét d¢ thi ching bién d6i nhu thé nao?

Cau 6: Trong mot thi nghiém nguoi ta cho bot NiO va khi CO vao mot binh kin, dun néng binh lén dén
1400°C. Sau khi dat t6i can bang, trong bmh c6 bdn chit 1a NiO (r), Ni (r), CO (k) va CO; (k) trong d6 CO
chiém 1%, CO, chiém 99% thé tich; 4p suét khi bang 1bar (10° Pa). Dya vao két qua thi nghiém Va cac dir

kién nhiét dong da cho & trén, hdy tinh 4p suit khi O, ton tai cAn bang véi hdn hop NiO va Ni & 1400 C.

Céu 7: Can bang giira Cgr v0i1 Cy duge ddc trung boi nhitng s liéu sau: C, 0 C.
AHY, =1,9kJ/mol ; AGY,, =2,9kJ/mol

e e e e e e — e — — e — — - — — - — R
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Bai tap nang cao chuyén dé dai cuong Trang: 8

a. Tai 298K, loai thii hinh no bén hon
b. Khdi luong riéng cua Cgr va Cye 1an luot 12: 2,265 va 3,514 g/cm’. Tinh hiéu sé AH— AU cia qué trinh
chuyen héa trén tai ap suat P =5.10"" Pa (PS: a. Cy ; b. -94155 J/mol)

IBAI TAP PONG HOA HQC - CAN BANG HOA HQ(|
Cau 1: Déi véi phan tng : A # B. Céc hing sé tbc d6 ki = 300 giay ' ; k, = 100 giay " . O thoi diém

t = 0 chi c6 chat A va khong c6 chat B. Hoi trong bao 1au thi mét nira lugng ban dau chit A bién thanh chét
B. (PS:2,7.107 s)
Cadu 2: Ngay 6 nhiét do thuong gitra NO, va N>O, dd ton tai can bdng sau: 2NO,, 0 N,0,, . O 24°C,
hang s0 can bang cua phan trgn trén 1a Kp = 9,200. Tai nhiét d6 nay, cén bang s& dich theo chiéu nao néu dp
suét rleng phan cta céc chat khi nhu sau
a. Py, =0,900atm; Py, =0,100atm
b. Py, =0,72021atm; Py, =0,27979atm
c. Pyo, =0,100atm; Py, =0,900atm
Céu 3: Xét phan tng: I' +CIO" [ IO~ +CI". Thuc nghiém xéc dinh vén tdc cta phan Gmg nay xdc dinh boi
[1I"][ClO]
[OH"]
(1) H,0+Cl0" ===—=O0H" +HCIO (nhanh)
(2) HCIO+I —%5HIO+CI™ (cham)
(3) HIO+OH ===H,0+I0 (nhanh)
Céu 4: Dbi v6i phan tng thuan nghich phakhi 2 SO, + O, Hlff 2 S0;
a. Nguoi ta cho vao binh kin thé tich khong d6i 3,0 lit mot hon hop gom 0,20 mol SO3 va 0,15 mol SO,.
Can bang h~6a hoc (cbhh) duoc thiét 1ap tai 25°C va dp suat chung cua hé 1a 3,20 atm. Hay tinh ti 1&
oxi trong hon hop can bang. i ,
b. Ciing ¢ 25°C, nguoi ta cho vao binh trén y mol khi SO;. O trang théi cbhh thay c6 0,105 mol O,. Tinh
ti 1¢ SO5 bi phan huy, thanh phan hon hop khi va dp suat chung cua hé
Huwong dan gidi

biéu thuc: v=kx . Chirng minh co ché sau gidi thich dugc thyc nghiém

a. Xét 2 S0, + 0, Ol 280; (1)
ban diu 0,15 0,20
ldc cbhh (0,15 + 22) z (0,20 — 27)

Tong s6 mol khi ldc cbhh lan;= 0,15+2z +z + 0,20-2z =0,35+z
T pt trang théi: P,V =nRT — n; =P,V /(RT) = 3,2.3/(0,082.298) = 0,393 => z = 0,043.
Vay xo , = z/n; = 0,043/0,393 = 0,1094 hay trong hhcb oxi chiém 10,94 %

b. 2 SO, + 0O, E @@ 2 SO; (2)
ban dau 0 0 y
lic cbhh 2.0,105 0,105 (y —2.0,105).

Trang thai cbhh duogc xét ddi véi (1) va (2) nhu nhau v& T (va cung V) nén ta c6: K = const ;
vay:ng, /(ng, .n, )= const.

Theo (1) tacén 5o,/ (n? s0, N, ) =(0,20-2. 0,043)*/ (0,15 + 0,086)*. 0,043 = 5,43.

Theo (2) tacé n 203/ (n? s0, Do, )=(y-— 0,21)2/ (0,21)2.0,105 =5,43. Ttr d6 c6 phuong trinh:

y2 -042y + 0,019 =0. Giai pt nay ta dugc y; =0,369 ; y, =0,0515 < 0,105

(loai bo nghiém y, nay).

Do d6 ban diu c6 y = 0,369 mol SO;3; phan 1i 0,21 mol nén ti 1€ SOz phan li 1a 56,91 %
Tai cbhh: téng s6 mol khi 12 0,369 + 0, 105 = 0,474 nén:

Copyright © 2009 volcmttl@yahoo.com.vn
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Bai tap nang cao chuyén dé dai cuong Trang: 9

SOj; chiém ( 0,159 /0,474).100% = 33,54 %
SO, chiém (0,21 /0,474).100% = 44,30%;
0, chiém 100% - 33,54% - 44,30% = 22,16%.
Tu pt trang thai: P,V =n,RT — P, =n; RT/ V =0,474.0,082.298/3 — P, = 3,86 atm.
Cau 5: NOCI bi phan huy theo phan tng: 2NOCl(k) —=2NO,,, +Cl,,, . Lic dau chi c6 NOCI. Khi can
bing & 500K c¢6 27% NOCI bi phan huy va dp suét tong cong cua hé 12 1atm. Hiy tinh ¢ 500K
b. K, va AG’cuta phan tng.
c. Néu ha dp suat xudng dudi latm thi sy phan hiy NOCI ting hay giam? Vi sao?
Cau 6: Doi véiphantng: A + B — C + D (phan Gng 12 don gian)
1. Tron 2 thé tich bang nhau cta dung dich chat A va dung dich chit B ¢4 ciing ndng d6 1M:
a. Néu thuc hién phan tng & nhiét d6 333,2K thi sau 2 gio ndng do cua C bang 0,215M. Tinh hang sb toc
dd cia phan ung.
b. Néu thuc hién phan tng & 343,2K thi sau 1,33 gio ndng do cia A giam di 2 1an. Tinh ning luong hoat
héa cua phan tng (theo kJ .mol'l).
2. Tron 1 thé tich dung dich chat A véi 2 thé tich dung dich chét B, déu ciing ndng d6 1M, ¢ nhiét do 333,2K
thi sau bao lau A phan g hét 90%?
Céu 7: N,Os dé bi phan huy theo phan tng sau: N,O,,, —4NO,, +0O,, . Phan tmg la bic nhét véi hing s6
téc d6 phan tng 1a: k =4,8.10* 5™
a. Tinh thoi gian ma mdt ntra lugng N>Os phan huy
b. Ap suét ban ddu ctia N,Os 12 500 mmHg. Tinh dp suét ctia hé sau 10 phit
(PS: a. 1444s ; b. 687,5 mmHg)
Céu 8: O nhiét do T(K), hop chat C3HeO bi phan hiy theo phuong trinh: C,H,0,,, — C,H,,, +CO,,, + H,,

Do 4p sudt P ctia hdn hop phan tng theo thoi gian ta thu duoc két qua cho bai bang sau:

t (phut) 0 5 10 15 ?
P (atm) 0,411 0,537 0,645 | 0,741 | 0,822

a.  Ching minh phan tng 1a bac I}hé.t theo thoi gian
b. O thoi diém nao dp suat ctia hon hop bang 0,822 atm

Cau 9: Vi phan tng ¢ phakhi: A,+B, ->2AB (1), co ché phan tng duoc xdc dinh:
(a) A0 2A (mhanh) oo .

(b) A+B,0 AB, (nhanh) N KB
(c) A+AB,[] 2AB  (chim) i > C |

Viét biéu thuc toc d6 phan tng (1) va giai thich. ~ Semmommmmmoooeee-
Cau 10: Xdc dinh cdc hang s téc do k; va k, ciia phan tng song song (So dd trén). Biét rang hdn hop san
phdm chira 35% chat B va ndng d6 chit A da giam di mot nira sau 410 s. (k; = 0,591.107 ; ky = 1,099.107 s7)

Cﬁl} 11: Thu:c nghiérr} cho biét sy nhiét phan ¢ pha khi N,Os <5 NO 2>+ Oy (*)la phan trng mot
chiéu bac nhat. Co ché dugc thira nhan rong rdi cia phan tng nay la

N>Os5 ko NO, + NOj ()
N02 + NO3 L} N205 (2)
NO, + NO; —L NO + NO, +0, @3
N,Os + NO SLTEN 3NO, 4).

a. Ap dung sy gan diing trang thai dimg cho NO, NO; & co ché trén, hay thiét 1ap biéu thic tc do cua (¥).
Két qua d6 c6 phi hop voi thuc nghiém khong?

b. Gia thiét rang nang lwong hoat héa cua (2) bang khong, cua (3) bang 41,570 kJ.mol". Dya vao dic diém
cau tao phan tir khi xét co ché & trén, phan tich cu thé dé dua ra biéu thtc tinh k.,/ k, va hiy cho biét tri
s6 d6 tai 350 K.

o
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C.

T}‘I su phan tjch gia }hiét o di,ém b) khi cho r@ing cac phé}n l'Ing (1) va (2) dan t6i cin béng héa hoc ¢cé h?mg
s0 K, hay viét lai bi€u thirc téc d6 cua (*) trong d6 ¢6 hang s6 cbhh K.

Huwong dan gidi:
Xét d[NO;]/dt = ki[N2Os] — k .1[NO2][NO3] — kz[NO2][NO3] = 0 (a)
— [NO;3] = ki[N2Os] / {(k .1 + k2)[NO,]} (b).
Xét d[NOJ/dt = kp[NO,][NO3] - k3[NO][N,Os] =0 (©)
— [NO] = ky[NO,][NOs] / k3[N2Os] / {(k -1 + k2)[NO-] } (d).
Thé (b) vao (d) ta duoc [NO] = kiky / ks(k .1 + kp) (d).

Xét d[N2Os)/dt = - ki[N2Os] + k.1[NO2][NOs] - k3[NOJ[N2Os]  (e).
The (b), (d) vao (e) va bién doi thich hgp, ta dugc
A[N2OsJ/dt = { - ki + (k .1 — ko)/ (k 1 + ko) }[N2Os] = k'[N,Os] (f)
Trong (2) do sy va cham gitra NO; v&i NO; nén N,Os5 = O,NONO, duoc tai tao, tuc la ¢c6 sy va cham cua
I N véi 1 O. Ta goi day la truong hop 1.
Trong (3) NO dugc tao ra do 1 O bi tdch khoi NO, ; NO, dugc tao ra tir sy tdch 10 khoi NO;3. Sau d6 2 O
két hop tao ra O,. Ta goi ddy Ia truong hop 2. Nhu vay & day sb va cham gitta cdc phdn tir 4ng chirng gip
2 so voi truong hop 1 trén.
Phuong trinh Archéniux duoc viét cu thé cho mdi phan tng da xét:

Pu(2): k=A™ (*); Pu@):ko=Ase ™™ (*)
Theo lap luén trén va y nghia ciia dai luong A trong pt Archéniux dic trung cho s va cham dan toi phan
g, ta thdy As = 2A,. Ta qui u6c A, = 1 thi Az =2. Theo d& bai: E, = 0; E;= 41,570 kJ.mol ; T = 350.
Thay s6 thich hop, ta c6:

—3 1
k -1/ k2 = I/ZeE3/RT — 1/2 e41,578/8,314.10 .350 ~ 8.105(1311).

Két hop (1) véi (2) tacé cbhh: N,Os i NO, + NO; @
K=ki/k.1 = [NO2J[NOs]/[N;Os] L.1)
Dua (I.1) vao b/ thirc (¢): [NO] = ky[NO,][NOs] / k3[N2Os] = koK/ks3 1.2).

Thé b/ thirc (I.2) nay va (b) trén vao (e), ta co

d[N2Os]/dt = - ki[N2Os] + k 1[NO2]{ k .{[NOz](k{[N2Os]/ (k -1 + k2)[NOJ}- ka(koK/k3).
Thu gon b/ t nay, ta dugc d[N,Os]/dt = {- k;+ (k.1 ki/(k .; + kp)) - koK}[N,Os] (L.3)
Gia thiét k.;>> k, phit hop véi diéu kién E,, = 0. Cbhh (I) nhanh chéng dugc thiét 1ap.

Vay tu (I.3) ta cé
d[N,Os]/dt = {-ki+(k 1ki/ k 1) - koK}[N,Os] (1.4).
Chi y K =k; / k 4, ta dugc:

dIN;Os)/dt = {- ki+ (k .1- ko)K}[N,Os] (L5).

Cau 12: Trong mot hé c¢6 can béng 3H, + N, [J 2 NH; % duoc thiét lap ¢ 400 K nguoi ta xac dinh duoc
céc 4p suat riéng phan sau ddy: p(Hz) =0,376.10°Pa, p(Ny) =0,125.10° Pa, p(NH3) =0,499.10°Pa

1. Tinh hing s6 can bang Kp va AG® ciia phan tng * 3400 K.

2. Tinh luong N, va NH3, biét hé c¢6 500 mol Hy,

(DS: 1. 3845;-12,136kI.mol™ ; 2. n(N,) = 166 mol ; n (NH3) = 644 mol)

Cau 13: Chophantmg A + B — C + D (*) dién ra trong dung dich & 25 °C.
Do ndng dd A trong hai dung dich & céc thoi diém t khac nhau, thu duge két qua:

Dung dich 1

[Alo=1,27.102 mol.L"" ; [B]o=0,26 mol.L’!

t(s) 1000 3000 10000 20000 40000 100000
[A] (mol.L™) 0,0122 0,0113 0,0089 0,0069 0,0047 0,0024

Dung dich 2

[Alo=2,71.102 mol.L"' ; [B]o=0,495 mol.L"!
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Bai tap nang cao chuyén dé dai cuong Trang: 11

t(s) 2.000 10000 20000 30000 50000 100000
[A] (mol.L™) 0,0230 0,0143 0,0097 0,0074 0,0050 0,0027

1. Tinh tdc d6 cta phan tng (*) khi [A] = 3,62.10” mol.L" va[B] = 0,495 mol.L™".
2. Sau thoi gian bao 1au thi ndng d6 A giam di mot nira?
BS: 1. v=43210"molL".s";2 T=83715)

Phén 5: PIEN HOA HQC
Cau 1: Bé xac dinh hing sb tao phirc (hay hing s bén) cua ion phirc [Zn(CN),4]%, ngudi ta 1am nhu sau:
- Thém 99,9 ml dung dich KCN 1M vao 0,1 ml dung dich ZnCl, 0,1 M dé thu duoc 100ml dung dich ion
phirc [Zn(CN)4]* (dung dich A).
- Nhing vao A hai di¢n cuc: dién cuc kém tinh khiét va dién cuc so sanh 1a dién cuc calomen bdo hoa c6
thé khong d6i 12 0,247 V (dién cuc calomen trong truong hop nay la cuc duong).
Nbi hai dién cuc do voi mot dién thé ké, do hiéu dlen thé gitra ching dugc gid tri 1,6883 V.
Hay xéc dinh hing sb tao phtrc cua ion phitc [Zn(CN)4]*. Biét thé oxi hod - khir tiéu chuén cta cip Zn**/Zn
bing -0,7628 V. (DS: B14=10"")
Cau 2: Dung dich A gom CrCl; 0,010 M va FeCl, 0,100 M.
a. Tinh pH cta dung dich A.
b. Tinh pH dé bat dau két tia va két ta hoan toan Cr(OH); tir dung dich CrCls 0,010 M (coi mdt ion
duoc két tha hoan toan néu néng dd con lai cia ion do trong dung dich nhé hon hoac béng 1,0.10° M).

c. Tinh E] ., . Thiét 13p so d6 pin va viét phuong trinh phan ng xay ra trong pin duoc ghép béi cip
CrO%/CrO, va NO;/NO & diéu kién tiéu chuan.
Cho: Cr* + H,O [ CrOH* + H' Bi=10>%
Fe”* + HLO [ FeOH" + H' B,= 10"
Cr(OH)s| 0 crt + 30H Ks=10%%
Cr(OH)s| 0 H' + CrO, + H,0 K=10"
H,0 0 H' + OH K, =10"
0o 0o _ . RT _ o
EY o eromon = O 13ViES oo 0,96V,2,303?—0,0592(25 C)

Pap sé:a. pH=29
b. Neé két tiia hoan toan Cr(OH); | tir dung dich Cr’* 0,010 M thi: pH>7.2
c. E°=-0,13 V ; s6 fioa pin: (-)Pt|CrO” IM;CrO, IM;OH IM I NO;'IM ; H"1M | (Pt) NO, pNO = latm (+)
Céau 3: Trong khong khi dung dich natri sunfua bi oxi hod mot phan dé giai phéng ra luu huynh. Viét phuong
trinh phan tng va tinh hang s6 can bang.

Cho: E%(O»/H,0) = 1,23V ; EX(S/S*) =- 0,48V; 2,3 RT/F In = 0,0592lg
Céu 4: Dé san xuat 1 tdn nhém nguoi ta dién phan boxit chira 50% Al,Os. Hoi can luong Boxit va niang
lvgong kWh 1a bao nhiéu, biét réng dién 4p lam viéc 1a 4,2V. Tinh thoi gian tién hanh dién phan véi cuong do
dong dién 30000A
(PS: 12509 kWh ; t = 99h)
Céu 5: Thiét 1ap mot pin tai 25°C: Ag | [Ag(CN)," "] = C mol.I", [CN] du Il [Ag*] = C mol.I" | Ag
1. Thiét 1ap phwong trinh stic dién dong E = f (n,[CN"],pB), P 12 hing s dién li ctia ion phirc
2. Tinhnva pB, biét Eyi, =1,200 V khi [CN'] = IM va Ey, = 1,32 V khi [CN'] = 10M
CAu 6: Dua vao céc s liéu thé khir chuén sau dé xay dung gian dd thé khir chuén cua Urani (gian dd Latime)
va cho biét ion nao khong bén trong dung dich.

Uo;" /U0; uo} /u* u*/u u*/u
E°, V 0,062 0,612 -1,5 -1,798
e e e e e e e el el e el e L
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Cau 7: O 25°C xay ra phan tng sau: Fe*" +Ce** I Fe*" +Ce™ .Cho cdc s liéu vé thé khtr chuan cua cdc
cap: E? v per =05 77V;E° et e =1,74V

1. Tinh hang s6 can bang K cua  phan tng i

2. Tinh thé phan (mng tai thoi diém twong duong, biét ban ddu sb mol cia Fe** va Ce** 12 bang nhau.

(PS: K=2,76.10"° ; E = 1,255V)
Cau 8: Thict 1ap gian do Latime cua Vanadi dua vao cac dir kién sau:

(1) 2V(OH): +S0, »2VO* + SO2 +4H,0  ; E°=0,83V
(2) 2V(OH): +3Zn+8H* — 2V +3Zn* +8H,0 ; E° =1,129V
By o, <0170V 5 ES . =—0,760V
E°.., =-1180V ; E°, . =-0,255V

vy T Y

Cau 9 Chuén do 10’cm dung dich FeCl, 0,1 N béng dung dich K25203’0,1‘N o 25°C. Ph;%ln ung dugc thﬂeo
dodi bang cich do thé dién cuc platin. Tinh thé ¢ diém tuong duong biét rang gia tri thé dién cuc chuan:
El . o =077V E] =2,01V (BS: 1,62V)

S,04% /803"
Cau 10: Cho biét cic s liéu sau tai 25°C: E' o =LTVIES juo =123V, Hang s dién li tong ctia ion phtic
[Au(CN),] 12 7,04.10™ . Chimg minh rang khi ¢6 mit ion CN™ trong dung dich kiém thi E[(’A (NI /A nho
hon E; = nghiala oxic6 thé oxi héa duogc vang.

(DS: -0,61V < 0,404V => dpcm) ’ ’

Cau 11: B¢ xéc dinh su ton tai cta ion thuy ngan so oxi héa +I trong dung dich, ngudi ta thiét 1ap mot pin
sau tai 25°C: Hg | Hgy(ClO4), 2,5.10°M Il Hg,(ClO4), 10°MI Hg. Suét dién dong do dwoc 1a 0,018V. Tinh
gid tri ctia n tir d6 suy ra sy ton tai cta Hg!" trong dung dich. (PS: n = 2)

Cau 12: O 25°C ta ¢6: E° =0,85V;E° b e =0,79V; Tl(H 1 )—10'28;[34[Hg14]2, =107 ; B
s6 dién li tdng cua [HgL]>.

1. Tinh E},

He™ /Hg At P 1a hang

g

2. Tinh hing s cin bang cua phan tng sau trong dung dich: Hg2 [0 Hg™ +Hg. Ion Hg2" bén hay
khong bén trong dung dich.

3. Trong dung dich Hg}' 10M chira I s& tao ra két tia. Tinh ndng d6 I khi bit ddu két tha Hg, 1

4. Tinh E}, |y, - Thiét 1ap phuong trinh Elenme =FATD

5. Hg™ +4I'0 [Hgl, I, 6 ndng do nao cua I thi [Hg* | = [Hel} ]

6. Tinh E’ . Thiét 1ap phuong trinh EH e, =f ([Hgl; 1,IT'])

Hel? /Hg,1,

Phin 6: NONG PO DUNG DICH - SU'BIEN LI o ‘
Cau 1: Tinh pH cta dung dich KHSO3; 1M biét cidc hang so dién 1li cua axit H,SO; lan luot la:
K, =13x10? ; K, =1,23x10"

Cau 2: Tinh d6 tan cua FeS ¢ pH = 5 cho biétt: Fe™* + H,0 0  [Fe(OH)]" + H' ¢6 IgB = -5,92
Tes=10""7 ; HaS c6 Ky =107 ; Ky = 10"*° (PS: S = 2,43.10* M)

Cau 3: Cho 0,01 mol NH3, 0,1 mol CH3NH; va 0,11 mol HCI vao H,O dugc 1 lit dung dich. Tinh pH cua
dung dich thu dugc ? Cho pK N 9,24, pK =10,6, pK, o, =14

CHgNH;3

. Huwoéng dén gidi
Xét cac can bang sau
CH;NH, + HCl — CH;3NH;Cl
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Bai tap nang cao chuyén dé dai cuong Trang: 13

0,1 0,1 0,1 (mol)
NH; + HCI — NH4Cl
0,01 0,01 0,01 (mol)

Do V=1 (I) nén Cy; =n.

Dung dich chira CH;NH;Cl1 0,1M va NH,C1 0,01M

CH;NH;Cl — CH;3;NH;' + CI

NH4Cl— NH," + CI

CH;NH;* 0 CH3;NH, + H'K,;=10"%° (1)

NH,* 0 NH;+H" K,=10"%* (2)

Tinh gin ding va do (1) va (2) 1a sy dién li ciia 2 axit yéu nén ta cé:

[H"]=/C,K,+C,K, = J0,1.107°° +0,01.10°* =2,875.10
=pH=—Ig| H" |=5,54

Cau 4: bBanh gia kha nang hoa tan cua HgS trong:
a. Axit Nitric HNO3
b. Nudc cudong toan
Bict: B’ =0,96V ; Bgyy s = 0,17V ; Ty =107 H,S: K, =107; K, =10""";

11492
NO;/NO =10
Cau 5: Tinh pH ctia dd NH;HCO; 0,1M. Cho biét: H,CO,: K, =10°"; K, =10""; pK .. =9.24

Cau 6: Ton Cr,02" bi thily phan theo phuong trinh sau: Cr,02” +H,00) 2CrO2 +2H" ; K =10"**

1. Thém KOH vao dung dich K,Cr,0; dé néng d6 ban dau cta hai chat déu bang 0,1M. Tinh pH cta dung
dich thu duoc

2. Trdén 20 ml dung dich K,;Cr,07 0,1M v6i 20 ml dung dich Ba(NOs3), 1M s¢€ tao két tia BaCrOy (T = 10"9’7)
Tinh pH cua dung dich thu dugc sau khi tron.

M®S:1. pH=685;2. pH=1)

Céu 7: Dung dich MgCl, 0,01M & 25°C bét dau két tia Mg(OH), tai pH = 9,5.

1. Tinh tich s6 tan cia Mg(OH),

2. Tinh thé khir ciia cip Mg™ /Mg khi pH = 11, biét ring thé khir chudn cia n6 1a —2,36

3. Giai thich tai sao khi ghép Mg vao céc thiét bi bang thép thi c6 thé bao vé duogc thép khoi bi dn mon

PS: T,=10"; E E 0,0592 Tuwcom, _ _

Mg /Mg = Mg /Mg n [OH" ]2

BHgClZ{

. (o) (o) — - ~ A 7,
2,51V ; EmhMg < EFe2+/Fe => an mon dién hda

Cau 8: Tinh ndng d tdi thiéu ciia NH; ¢6 thé hoa tan hoan toan 0,1 mol AgCl biét ring Taeci = 10, hing

s6 dién 1i tong cia phirc [Ag(NH3),]" bang 107 (PS: 2,7M)

Cau 9: Tinh d6 hoa tan (mol.I") cia AgCl trong dung dich NH; 1M biét ring Tagcr = 10'°, hing sb bén tong

ctia phirc [Ag(NH3),]* bang 1,6.10” (PS: 0,037M)

Cau 10: Hg*" tao voi I két tia mau d6 Hgl, (T, = 107®). Néu du I thi Hgl, tan tao thanh [Hgl,]* (B, =107°)

Thém dung dich KI IM vao 10 ml dung dich Hg** 0,01M. Tinh thé tich V, dd KI cin thém vao dé bt diu két

taa Hgl, va thé tich V, dung dich KI can thém vao dé Hgl, bit dau tan hét. Tinh ndng do céc ion trong dung

dich khi cin bang trong cé hai truong hop

PS: Khi bét dau két tia V,; = 102 ecm’ ; [Hg**]1 = 0,01M ; [I'1= 10" M ; [HgLy]* = 10** M

Khi két tia bat diu hoa tan hét: V, =0,5 cm’ ; [Hgl,]* = 0,01M ; [I1=0,IM ; [Hg*"]1 = 10** M

Cau 11: Dung dich chua ion Fe(SCN)ZJr c6 mau do bat dau tur néng do 10°M. Héng s6 bén cua ion

Fe(SCN)**1a B, =2x10

1. Trong 500 cm® dung dich chtra 10~ mol FeCls va 5.10° mol KSCN. Tinh ndng d6 ion Fe(SCN)** tai
trang thdi can bang. Hoi dung dich ¢6 mau do khong

2. Hda tan tinh thé NaF vao dung dich trén (thé tich dung dich khong bién dbi) tao thanh ion FeF** véi hing
s0 bén 1a B, =1,6x10° . Hoi bat dau tir lugng nao thi mau do bién mat.

PbS: 1. 1,27.10'3M > 10 M nén c6 mau dé ;2. 0,0938 gam
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Bai tap nang cao chuyén dé dai cuong Trang: 14

Qﬁu 12: Mot sunfua kim loai MS ¢6 tich sb tan T,. Tinh pH cua giung dich M2+ 0,01M dé bat dau két }ﬁa MS
bang dung dich H,S bdo hoa 0,1M va pH cua dung dich khi két thic sy két tua cta sunfua nay, néu chap
nhan nong do cua M?* con lai trong dung dich la 10°M

PS: Bit dau két tia : pH = %lg T, +12, két thic két tha: pH = %lg T +14

Cau 13: Thém 1 ml dung dich NH,SCN 0,10 M vao 1ml dung dich Fe* 0,01 M va F~ 1M. C6 mau do cua

phitc FeSCN? hay khong? Biét rang mau chi xuat hién khi C,_ .. >7.10°M va dung dich duoc axit héa

dt dé sy tao phirc hidroxo ciia Fe (IIT) xay ra khong déng ké. Cho ;" FeE, = 107319 B e’ =107 (B 1a

hang s6 bén).

Céu 14: Panh gi4 thanh phin cin bang trong hdn hop gdbm Ag® 1,0.10° M; NH; 1,0 M va Cu bét. Cho
4724 . 112,03, 0 _ .0 _ ) 0

ﬁ2Ag(NH3)5 =10 ’ﬁ4cM<NH3>§+ =10""; E Ag/Ag =0,799V;E" .., =0,337V (625°C)

Cau 15: Cho: H,SO4 : pKax =2 5 H3POs @ pKay =223, pKax = 7,21, pKy3 = 12,32

1. Viét phuong trinh phan ng va xac dinh thanh phan gi¢i han cua hon hop khi trén H,SO4 C/M véi

Na3;PO4 CoM trong truong hop sau: 2C; > C, > C;

2. T{nh pH cta dung dich H;PO,4 0,1M ]
3. Can cho vao 100ml dung dich H3PO,4 0,1M bao nhiéu gam NaOH dé thu duoc dung dich c6 pH= 4,72.

BO PE ON TAP HOA HOC 12 KI THI HQC SINH GIOI QUOC GIA LOP 12 THPT
IPE KIEM TRA SO 1| A )
MON THI: HOA HQC
HOA HQC PAI CUONG
e . o i
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Bai tap nang cao chuyén dé dai cuong Trang: 15

Thoi gian 1am bai: 180 phiit (Khong ké thoi gian phdt dé)

Cau 1: (2.0 diém)

1. Tai sao ion phtrc spin thfip [CO(NH3)6]3+ lai c6 mau. Gidi thich dua vao A = 22900(cm™) . Cho biét:
lem™ =11,962 J.mol ™.

2. Dua trén m6 hinh VSEPR, giai thich dang hinh hoc ciia NHj3, CIF;, XeF,.

3. Qudatrinh: O - 0" +1e C(’)’Il = 13,614 (eV). Dua vao phuong phép Slater’ xac dinh h?mg s6 chin cua cdc
electron trong nguyén tur doi voi electron bi tdch. So sanh d6 bén twong doi cua hai cau hinh electron ctua
Ova O, giai thich. q ,

Cau 2: (2.0 diém) Thiét 1ap biéu thic phu thudc gitra thé oxi hdéa — khur véi pH ciia mdi trudng trong 2

truong hop sau:

1. Cr,0 +14H" +6el] 2Cr*+7H,0 ; E°

Cr,037/2Cr**
khong? Biét rang: E°  =0,6197V

I,/217

2. Co(OH), +1lel] Co(OH),+OH™ ; E2 o coiom, =+0.17V

=+1,33V. O pH = 7, Cr,02 c¢6 oxi héa dugc I

Biét tich sb ion ciia nudc Ky = 107* va 2, 303R—I;rln x =0,05921g x ( tai 25°C, latm)

Cau 3: (1.5 di,én}) Cho phdn ing: A+B — C+D (1) la phan g don gidn. Tai 27°C va 68°C, phuong trinh
(1) c6 hang sb téc do twong ung lan luot 12 k; = 1,44.10" mol™.Ls™ va k, = 3,03.10" mol".Ls, R = 1,987
cal/mol.K

1. Tinh nang luong hoat héa E, (theo cal/mol) va gid tri cua A trong biéu thirc k = Axe

2. Tai 119°C, tinh gi4 tri cta hang s6 toc d phan tng ks.

3. Néu Coa=Cog=0,1M thi T, 6 nhiét do 119°C 1a bao nhiéu.

Cau 4: (2.5 diém) Dién phan dung dich NaCl ding dién cuc Katode 12 hdn héng Hg dong chay déu va diing

cuc titan boc ruteni va rodi 1a Anode. Khoang cich gitta Anode va Katode chi vai mm

1. Viét phuong trinh phan tng xay ra tai dién cyc khi méi bat dau dién phan pH = 7. Tinh cdc gi4 tri thé
dién cuc va thé phan giai

2. Sau mét thoi gian, pH ting 1én dén gid tri pH = 11. Giai thich tai sao. Viét cdc phuong trinh xay ra tai pH
d6. Tinh thé dién cuc va thé phan giai

(&)

mol'l.l.s'l.

Cho biét: El =271V E‘;H ot/ =0,00V ; E{ ;0 =1,23V. Vi dung dich NaCl 25% va 0,2% Na
trong hdn héng Na/Hg: Eln ) = —-1,78V. E°Cl .o =1,34V cho dung dich NaCl 25% theo khéi luong

Ny, = 1,3V trén Hg ; Mo, = 0,8V trén Ru/Rd

Céu 5: (1.5 diém) Trong cdc tinh thé o (cAu trdc 14p phuong tim khéi) cdc nguyén tir cacbon c6 thé chiém
cic mdt cua 6 mang co s&

1. Bén kinh kim loai cta sit 12 1,24 A . Tinh d¢ dai canh a cua 6 mang co s&

9
2. Ban kinh cdng héa tri ciia cacbon 1a 0,77 A . Hoéi d§ dai canh a s€ tang Ién bao nhiéu khi sit o ¢c6 chtra
cacbon so véi canh a khi sdt o nguyén chat
3. Tinh d¢ dai canh 6 mang co s& cho sat Y (cAu tric lap phuong tam di¢n) va tinh do tang chiéu dai canh 6
mang biét rang cdc nguyén tir cacbon c6 thé chiém tdm cta 6 mang co s& va ban kinh kim loai sat y 1a

1,26 A . C6 thé két luan gi vé kha ning xAm nhép ctia cacbon vao 2 loai tinh thé sit trén
Cau 6: (1.5 diém) Két qua phéan tich mot phtrc chat A cua Platin (IT) cho biét ¢6: 64,78 % khéi luong 1a Pt,
23,59 % 1a Cl, 5,65 % 1a NH3 va 5,98 % con lai 12 H,O
1. Tim cong thirc phén tir cta phirc chit biét rang A 1a phtc chit 1 nhan va Pt ¢6 sd phdi tri 1a 4. Viét cong
thirc cdu tao 2 ddng phan cis va trans ciia né

o
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Bai tap nang cao chuyén dé dai cuong Trang: 16

2. Entanpi tr do chuén tao thanh ¢ 25°C cua cdc dong phan cis, trans 1an luot 12: -396 va -402 kJ.mol ™. Tinh
hang s6 can bang K cta phan Gng sau: cisa) [J  transga,

3. Tinh ndng d6 mol/lit mdi déng phén trong dung dich, biét rang lic dau chi c6 ddng phan cis ndng do
0,0IM. Cho Pt=195;Cl=355;N=14;0=16; H=1

Cau 7: (2.0 diém) Nitramit c6 the bi phan huy trong dd H,O theo phan rng: NO,NH,; — N>O + H,O

Cic két qua thuc nghiém cho thdy vén tc phan tng tinh béi biéu thic: v = k%

3
1. Trong mo6i truong dém béc cua phan tmg la bao nhiéu
2. Trong céc co ché sau co ché nao chap nhan dugc:

a. Coché1: NO,NH,—“>N,0,, +H,0
b. Coché2:
NO,NH, + H,0*[]}fj NO,NH! +H,0  Nhanh
NO,NH! ——-N,0 + H,0* Cham
c. Co ché 3:
NO,NH, +H,0f ¥l NO,NH™ + H,0*  Nhanh
NO,NH™—~—N,0 + OH" Cham
H,0" +OH —%52H,0 Nhanh

Cau 8: (3.0 diém)

1. C63nguyéntd A, B va C. A tic dung v6i B ¢ nhiét d6 cao sinh ra D. Chat D bi thuy phan manh trong nudc
tao ra khi chdy dwoc va ¢6 miii trimg thdi. B va C tic dung véi nhau cho khi E, khi nay tan dugc trong nude
tao dung dich 1am quy tim hod d6. Hop chat ctia A vdi C c6 trong tw nhién va thudc loai chat cting nhat. Hop chét
ctia 3 nguyén td A, B, C 1a mot mudi khdng mau, tan trong nude va bi thuy phan. Viét tén ctia A, B, C va phuong
trinh cac phan ung da néu ¢ trén.

2. Dé khao sét sy phu thudc thanh phan hoi ctia B theo nhiét 6, ngudi ta tién hanh thi nghiém sau day: Lay 3,2
gam don chat B cho vio mot binh kin khong c¢6 khéng khi, dung tich 1 lit. Bun néng binh dé B hod hoi hoan
toan. Két qua do nhiét do va 4p suat binh dugc ghi lai trong bang sau:

Nhiét do (°C) Ap suit (atm)
444.6 0,73554
450 0,88929
500 1,26772
900 4,80930
1500 14,53860

Xac dinh thanh phﬁn dinh tinh hoi don chat B tai cic nhiét do trén va giai thich.

Cau 9: (1.5 diém) C6 thé viét cAu hinh electron cua NiZ*1a:

Cich 1: Ni** [1s%2s%2p°®3s%3p®3d°®] Cich 2: Ni** [1s%2s2p°3s23p®3d°4s?).

Ap dung phuong phdp gan diing Slater, tinh ning lugng electron cta Ni** véi mdi céch viét trén (theo don vi eV).

Céch viét nao pht hop véi thuc té. Tai sao.

Cau 10: (2.5 diém)

1. Phong thi nghiém c¢6 miu phéng xa Au'”® véi cuong do6 4,0 mCi/lg Au. Sau 48 gid ngudi ta can mot dung
dich c6 d6 phéng xa 0,5 mCi/lg Au. Hiy tinh s6 gam dung mdi khong phéng xa pha voi 1g Au dé c¢6 dung
dich néi trén. Biét rﬁng Au'® c6t)p =27 ngay dém.

2. Hay ching minh réng phﬁn thé tich bi chiém béi cdc don vi ciu tric (céc nguyén tlr) trong mang tinh thé kim
loai thudc cdc hé 1ap phuong don gian, 1ap phuong tdm khéi, 1ap phuong tim dién ting theo ti 18 1:1,31:

1,42.
DAP AN PE KIEM TRA-PE SO 1
Eo}?y'ri_gh_t'@5’i)ag'C;En?u]Eéy_a&a‘.EJm_.v}\" e f‘f 5




Bai tap nang cao chuyén dé dai cuang

Trang: 17

***************** kKK * kKKK Kk 3k 3k 3K K ok ok 3Kk K ok ok 3k 3k Kk XKk

Cau

Noi dung

Piem

Tinh duoc: A =437nm. Sy hip thu dnh sdng nam trong pho nhin thdy nén c6 mau.

0,5

Céu tao ctia NH; cho thay quanh nguyén tir N trung tim c6 4 ving khong gian khu
tra electron, trong d6 c6 1 cdp electron tu do (AB3E) nén phan tir NH3 c6 dang thap
ddy tam gidc voi géc lién két nho hon 109°28' (cip electron tu do ddi héi mot
khoang khong gian khu trd 16n hon)
. Q
—1]- N
H IIJ H o\

) H H
Cau tric thap ddy tam gidc tdm la nguyén tr N
Phan tor CIF; co 5 khoang khong gian khu tra electron, trong dé c6 2 cap electron tu

do (AB3E;) nén phan tir c6 dang chit T (Céc electron ty do chiém vi tri xich dao)
F
|

. s
o8
F F
Phan tor XeF,4 c6 6 vung khong gian khu trd electron, trong d6 c6 hai cap electron tu
do (AB4E,) nén c6 dang vudng phang (trong ciu triic nay cdc cip electron ty do phan
bd xa nhau nhat)
Foloe F Fo., v aF

}{ef He
TN 0

0,25%x3
=0,75

- Cau hinh electron: O 1s°2s*2p" kém bén hon O* 1s*2s2p° do luc ddy 1an nhau
ctia 2 6 trong mot orbital ctia phan 16p 2p va do O* dat cdu hinh ban bdo hoa
phan 16p 2p nén bén

- Dit b 1a hang s chin cia cdc electron trong nguyén tir d6i véi electronbi tich.

2
Tacé: |, :13,62—2:13,614:>Z*2 =n’=4=8-b)’=4=b=6
n

0,25

0,5

2.0

. L0052 [crox (1]

Cr,03 /2Cr* — T Cr0% /20 6 [Cr3 N ]2

= Ten0f 20t 6

. 0,0592, [H+T4 | 0.0592 e [Crin_J
6 o]
0.0592 [Cror ]

o]

Pat: E =FE° -0,138pH

Cr,0% /2Cr** Cr,0% /12¢r*

1a thé didu kién va phu thudc vao pH. pH cang giam thi dung dich

=E° —0,138pH +

Cr,02 /2¢r™

= ECrzo%vza3+
cang c6 mdi trudng axit thi E” cang tang, tinh oxi héa cia Cr,03~ cang manh.

- TaipH=0,[H]=1Mthi E=E°=1,33V

- TaipH=7thiE’=0,364< E° _ =0,6197V nén khong oxi héa dugc I

1, /21

0,5

0,25

0,25

=E?

ECO(OH)3 /Co(OH), Co(OH), /Co(OH),

+0,05921g;_. Thay [OH ] = Ky ta co:
[OH] [H

+

0,25
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********************** kKK * kKKK Kk 3k 3k 3K K ok ok 3Kk K ok ok 3k 3k Kk XKk *

[H']
ECo(OH)3/C0(OH)2 = Ego(OH)3/Co(OH)2 +0,05921g
" ; =+0,17
= Ego(OH)3/C0(OH)2 +0,05921g[H"]-0,05921g Ky, . Thay KC (O_Hf(/)C_IZOH)Z 0,5
= E2, ot /cotom, —0-0392pH —0,05921g K, v
= ECo(OH)3/Co(OH)2 =0,996-0,0592pH 0,25
pH cang tang thi E cang gidm nghia la tinh oxi héa cia Co(OH); giam, tinh khir ctia
Co(OH), tang
2.0
- Phén tng dong hoc bac hai, 4p dung phuong trinh Archénius ta c6:
Ink, = Es A Ink, = B A
RT, RT,
=Ink,-Ink,=—2+InA-—2+InA
RT, |
| L Baf 11 .
k, RI\T T, ’
3
—E, =R2T s n X _ 3688, 2(cat/mo) 0,25
2 1 1
- k=Axe® S A= li klE =7x10°(mol " 1s™) 0,25
ol®) e(g—n)
2 |k, = Axe ™ Z6,15%107 (ol 1s™) 0,25
1
T, =———=1,63x107(s
3 NN (s) 0,25
1.5
Trong dung dich NaCl ¢6: NaCl—Na"+Cl ; 2H,OJ H30 "+ OH
Khi dién phan c6 thé ¢ cdc qué trinh sau xay ra:
Catode: Na* + Hg + e 0 Na(Hg) x1 (1)
2H,0 0 H;0" + OH X2
2 H30+ + 2e U H, + 2H,0O x1
2H,O0 + 2e 0 H, + OH 2)
Anode: 6 H,0 0 O+ 4H;0 +4e 3) s
2Cr 0 Cl + 2e @) -
I | Eg g =—L78VL By o =0,00V +0,05921g107 =—0,413V
4 ! o ‘_ : ! o A . sl A
E2H3O+/H2 = E2H3O+/H2 +My, =—1713. Do E2H30+/H2 > B nagg) DEN khi méi bat dau
Qién phan, ¢ Katode qua trinh (2) s€ xay ra, c6 H; thodt & Anode 0,25
O Anode: Tu (3) ta ¢6:
Eo n0 =Eo,mo 10,05921g[H,0"]=0,817V ; E'O2/H20 =Eq juo0+MNo, =1,617V
Boi vi: EC12/2C1‘ <Eg, /u0 nén 6 Anode xay ra qud trinh (4) va c¢6 Cl, bay ra 0.25
Phuong trinh di¢én phan: 2C1" + 2H,O [ H, + Cl, 20H 0,25
Thé phan gigi: V = E, —E, = 3,053V 0.25
5 Sau mot thoi gian, do [OH'] tang nén pH ciing tdng. Khi pH = 11, phan ting di¢n
phan xdy ra nhu sau:




Bai tap nang cao chuyén dé dai cudng R R R R R rang: 19
_____ Tai Catode: [H'] =107 E, . =—0,649V ; E, . ~=-1949V>E_  néno
Anode c6 qua trinh (1) xay ra 0.25
Tai Anode: E ,; o =E{ 40 +0,05921g[H,07]=0,581V ; E'oz,Hzo =1,381V ’
Do E_ .. <Eq, 0 nén & Anode van c6 Cl, bay ra 0,25
Phuong trinh dién phan: 2Na" + 2CI'+ 2Hg [1  Cl, + 2Na(Hg) 0.25
Thé phan giai: V=E, -E, =3,12V 0,25
2.5
1 | Do dai canh a cua 6 mang co sé cua sat o 1a: a= i = M = 2,86;; 0,25
V33
Khi sit o c6 chtra cacbon, do tang chiéu dai canh a cta 6 mang co so la:
2. 0 0,25
A=2X(1,_,+1.)—a=2(1,24+0,77)-2,86 =116 A
. 0 0,25
5 D0 dai canh a cia 6 mang co s¢ cua sat y la: a =£ =M =3,56A
V2 A2
Khi sit 7y c¢6 chira cacbon, d ting chiéu dai canh a ctia 6 mang co so la:
3 0
A=2X(1,_, +1.)—a=2(1,26+0,77)-3,56=0,5A 0,25
Két luan: Kha ning xAm nhép cua cacbon vao sit a khé hon vao sit v, do c6 do 0.5
hoa tan cta C trong sit o, nhé hon trong sit 7y ’
1.5
bat CTPT cua A la: Pt,Cl,(NH3),(H,O),. Vi phuc chit A 1a phtc 1 nhan nén phan tu
. M, x100% 195x100 p
khoi cuia A: M, =—2 = =301(g/mol). Tu % cua cic thanh phan
AT gp 64,78 (g/mob) ’ P 0.25
cotrong A = x=1,y=2,z=1,t=1= CTPT la: PtCl,(NH3)(H,0)
1
CTCT 2 d6ng phén cis, trans:
H b H,O HaM o, Gl
Pt Pt
a* v o VHo 0,125.2
6 Cis Trans =0,25
Xét phan mg chuyén héa:
Cis 0 Trans
2 |Canbang: 107-x X 0,5
6000
AGSge =—402+396 =—6kJ = -6000J ; K=e*'*** =11,27
Xét phan mg chuyén héa:
Cis 0 Trans K=11,27
3 |Canbing:  10%-x x 022
_ Ltrans] _ S —11,27 = x =[trans] = 9,2x10™ = [cis] = 8x10™*
[cis] 107 —x
1.5
. { Do trong moi truong dém [H3;O]" = const nén biéu thirc toc do phan Umg la: 0.5
v=k[NO,NH, ] 1a phan ing bac nhét theo thoi gian ’
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- Coché 1: v=k,[NO,NH,] = loai 0,22
' 0,2
- Coché?2: v=k,[NO,NH;]
. +._, [NO,NH,][H,0"]
Ma: [NO,NH;]=k, 0] 0.25
Vay: v=kk, INO,NELIMLOT i
2 [H,0] 0,25

- Coché 3: v=k,[NO,NH"]

Ma: [NO,NH ] =k, [NO,NH, J[H,0]

[H,07]
Viy: vekik, [NOZNH2]+ [H,0] 0,5
[H,07]
Trong mdi trudng dung dich nudc [H,O] = const. Chon co ché 3
2.0
- Hop cht A,B, 1a mot mudi. Khi bi thuy phan cho thodt ra H,S. 5 chat
- Hop chat A,,Cy, 12 Al,O3 nhom oxi 0,125.5
- Vay A 1a Al nhém, B 1a S luu huynh, C1a O oxi =0,625
- Hop chit AB,C, 1a Al,(SO,); nhom sunfat
1 2 Al + 38 —  ALS;
ALS;  + 6H,0 —  2AIOH); + 3H,S 5 ptrinh
4 Al + 30, — 2 ALO; 0,125.5
S + 0O, — SO, = 0,625
Al + 2H0 —  AI(OH)** + H;0"
0,25

S mol nguyén tir S trong 3,2 gam lwu huynh: ng = 33’—2 =0,1mol

PV ; S
Dung cong thirc: n = RT tinh dugc s6 mol céc phan tur luu huynh & trang théi hoi tai | (25

cac nhiét do :

8 * 444.6°C: n; =0, 0125 mol gém céc phan tir Sg vi 0, 0125 x 8 = 0,1 mol 0.25

* 450°C: n, = 0,015 mol, s6 nguyén tir S trung binh trong 1 phan tir: 00(;15 = 6,67 0,25

b

= Thanh phan hoi lvu huynh ¢ nhiét d6 nay c6 thé gdm céc phan tir luu huynh c6 tir
2 | 1 dén 8 nguyén tur.

9

* 500°C: n3 = 0,02 mol, s6 nguyén tu S trung binh trong 1 phan tu: 00012 =5

0,25
= Thanh phan hoi luu huynh & nhiét do nay c6 thé gdm céc phan tir Iuru huynh c6 tir
1 dén 8 nguyén tir hodc chi gom cic phan tu Ss.
*900°C: ny = 0,05 mol, s6 nguyén tir S trung binh trong 1 phén tu: 00—’1 =2 0,25

= Thanh phan hoi luu huynh & nhiét do nay c6 thé gdm céc phan tir Iuru huynh c6 tir
1 dén 8 nguyén tir hodc chi gom cédc phan tu S,. . 0,25
* 1500°C : ns=0,1 mol : Hoi luu huynh chi gdom cdc nguyén tir S.

3.0

Nang luong cua mdt electron ¢ phan 16p 1 c6 s6 luong tr chinh hiéu dung n* duoc
9 tinh theo biéu thuc Slater: 0.5
g = -13,6 x (Z—b)* /n* (theo eV) .
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Hang s6 chan b va sé luong tir n* duoc tinh theo quy tic Slater. Ap dung cho Ni**
(Z=28, c6 26e) ta co:

Vi céch viét 1 [Ar]3d%: 0.125.5
£15=-13,6 x (28 —0,3)/17 = -10435,1 eV = 0,625
£250p = -13,6 X (28 — 0,85x2 — 0,35x7)%/ 2 = -1934,0 eV
£33p=-13,6 X (28— 1x2 - 0,85x8 — 0,35x7)*/3> = - 4240 eV
€34 =-13,6x (28— 1x18 = 0,35x — 0,35x7)*/3* = - 86,1 eV
E, = 2€1s+88252p+88353p+883d = -40423,2 eV

V&i cach viét 2 [Ar]sd64s
E 15, €252ps €353p CO két qua nhu trén . Ngoai ra: 0,125.3
€34 =-13,6 x (28 — 1x18 — 0,35x5)%/3> =  -1029 eV = 0,375
€45 =-13,6x (28 — 1x10-0,85x14 —0,35)*/3,7° = -32.8 eV

Dord(’) E, =-404172¢V. ) . )
E; thdp (4m) hon E,, do d6 cdch viét 1 tmg véi trang thdi bén hon. Két qua thu duoc | 02
phit hop véi thyuc té 12 & trang thdi co ban ion Ni** ¢ cAu hinh electron [Ar]3d®.

1.5

- t=48h=2ngay dém. .
- Ap dung biéu thirc toc do ctia phan tmg mot chiéu bac mot cho phan tng phéng xa, | 0,25
taco: A=0,693/t1. Vi ti, = 2,7 ngay dém, A= 0,257 (ngay dém)'l.

{ Tir pt dong hoc p i mt chiéu bac nhét, ta c6: A =(1/t) In Ny/N. 0,25
Vay: N/No= ¢ ' = ¢*®7*? = 0,598 0,25
Nhu véy, sau 48 gio do phéng xa clia mau ban ddu con: 0,598 x 4 = 2,392 (mCi). 0,25
Do d6 s6 gam dung mdi tro can dung la: (2,392 :0,5) - 1,0 = 3,784 (g)
Phén thé tich bj chiém bdi cdc nguyén tir trong mang tinh thé ciing chinh 13 phan thé
tich ma cdc nguyén tu chiém trong mot té bao don vi (6 mang co s0).
- Pbi véi mang don gian:
+Sb nguyén tirtrong 1 té bao: n =8x1/8 = 1
+ Goi r 12 ban kinh cta nguyén tir kim loai, thé tich V, cta 1 nguyén tir kim loai:
Vi=43xzr (1)
+ Goi a 12 canh cua té bao, thé tich cua té bao la:
V,=a’ )
Trong té bao mang don gian, twong quan giira r va a dugc thé hién trén hinh sau:
10
2

hay a=2r (3).
Thay (3) vao (2) tacé: Vo,=a’=8r (4)
Phan thé tich bi chiém béi cdc nguyén tir trong té bao la:
Vi/Va=4/3 v’ : 8 = 7/6 = 0,5236
0,5
Déi v6i mang tAm khdi:
+ Sbnguyéntirtrong 1tébao: n=8x1/8 + 1 = 2. Dodé V, =2x(@4/3) 7 .
+ Trong té bao mang tim khdi quan hé giira r va a dugc thé hién trén hinh sau:

(=)

i
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Doqdé: d=g\/§ = 4r. => ra a=4r/x/§
Thé tich cua t€ bao:
 Va=a'=64r/343 ’
Do dé phan thé tich bi chi€ém boi cac nguyén tur trong té bao la:
Vi:V, =83 2 647343 = 0,68

. 0,5
Doi voi mang tam dién: ) i
+ SO nguyén tir trong 1 t€ bao: n=8 x 1/8 + 6x 2=4. Do do6 the tich cua
cdc nguyeén tu trong té bao la:
Vi=4x43xr
~ +  Trong té bao mang tam dién quan h¢ giira ban kinh nguyén tr r va canh a cua
té bao dugc biéu dién trén hinh sau: <\ /)
d a
Tu dob ta co: d=ax/§=4r, do do6 a=4r/x/§
Thé tich cua té bao: A\ a’ = 64r3/2x/§
Phan thé tich bi cdc nguyén tir chi€m trong t€ bao la: 0.5
 ViVa= 163 ari64r/2\2 =074 ’
Nhu vay ti 1¢ phan thé tich bi chiém boi cdc nguyén tur trong 1 t€ bao cua cic mang
don gian, tam khoi va tam di¢n ti 1¢ véi nhau nhu 0,52 : 0,68 : 0,74 =1 : 1,31 : 1,42.
2.5

HOA HQC: NGHE THUAT, KHOA HQC VA NHUNG BAT NGO THU VI
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