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CHUYEN PE 5: NANG LUQNG CUA PHAN UNG HOA HQC

Phin I: HE THONG LY THUYET CO BAN VA NANG CAO

I. NHIET HOA HQC

1. Nhiét phan tng (ki hiéu A H, 1a bién thién enthalpy)

Trong phan tmg héa hoc, vi tong niang lugng cua cac chit tham gia va cac chit tao thanh khong bang
nhau, nghia 1a c6 su bién ddi nang luong. Su bién ddi nang luong (téa ra hoac hép thu) duoc thé hién dudi
dang nhiét ning, quang niang hoic dién ning, trong d6 nhiét ning dong vai trd quan trong nhat. Nhiét phan
tg 14 nhiét lugng téa ra hay hap thy trong mot phan (mg hod hoc. Phan {mg toa nhiét AH < 0, phan tmg thu
nhiét AH > 0. Theo dinh luat bao toan ning luong, néu tong ning luong ciia cac chat tham gia phan tmg 16n
hon téng ning luong cia cac chit tao thanh (san pham) thi phan tmg toa nhiét va nguoc lai.

Vidu:

H.(k) +1/20.(k) > H.O(k) AH=-241.8kJmol "

(tda nhiét)
Chiéu nguoc lai 1a chiéu thu nhiét.

H.(k)+1/20.(k) - H.O(k)
2. Niing lwong lién két

Ning luong lién két 1a nang lugng can thiét dé pha v& mot lién két hoa hoc giita hai nguyén tir thanh
cac nguyén tir riéng 1¢ & trong pha khi, Ning lugng tao thanh lién két c6 tri s6 bang nang luong pha v lién
két nhung trai ddu. Dbi voi phén tir c6 nhiéu lién két giéng nhau (vi du nhu CH c6 4 lién két C-H) thi ning
luong lién két duoc 14y gia tri trung binh.

Nhu ching ta d3 biét, ban cht cua phan tng hoa hoc 1 su pha v cac lién két cii cua cac chat tham gia
phan g va sy tao thanh céc lién két méi clia san pham phan tng. Nhu vay, phan tng s& giai phong nang
luong (toa nhiét) néu tong ning luong tao thanh cac lién két méi 16n hon tong ning luong pha v cac lién
ket cii.

AH = 24 1L8K ) -mol !

Do do AH cua phan ung:
ad+hB — cC+dD
duogc tinh theo cong thirc:
AH=aAH, + baAH, —cAH, —daH

Trong d6 AH,, AHg 13 tong ning lugng tat ca céac lién két trong A, B, con AHc, AHp) 1a tong ning luong
tat ca cac lién két trong C, D.

Vi du: Thuc nghiém cho biét nang lugng lién két, ki higu 1a E, (theo kJ.mol/l) cia mot sb lién két nhur
sau:

Lién két O-H (alcohol) | C=0O (RCHO) | C-H (alkane) C-C (alkane)
E 437,6 705,2 412,6 331,5
Lién két C-0 (ancol) C-C (RCHO) | C-H (RCHO) |H-H
E 332,8 350,3 415,5 430,5
a) Tinh nhi¢t phan g (AH0 pu) cua phan ng:
CH.(CHO), + 2H, — CH, (CH.OH, 1)

b) AH" o0 tinh dugc & trén lién hé nhu thé nao véi d6 bén cua lién két héa hoc trong chét tham gia va san
pham cta phan tng (1)?
Gidi

a) Phuong trinh phan trng:
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0 H i
H |
L
S CCHCT +BH—H - » [0=¢—CH—C=0—H (1
07 S |
H H
AH! =Y vE =D v E,
i 1a lién két thir trong chat dau; v; 13 s6 mol lién két i
j 14 lién két thir j trong chét cudi; v; 1a sb mol lién két j
Viy AR _ (2E. . +2E, 4+ 2E. i+ 2E e T2Ec copcrsen ) ]

(2E, , 2B, +0E  +2E . |

= (2705 2+ 24305+ 24155424120 +2.350.3) - (23328 + 24370+ 04120 + 2.331.5)
=2(7052 4305 4155+ 3503) - 2{332 85 +437.0 + 24120+ 331.5)
=-51.2(kh
b) Phan g téa nhiét vi tong niang lugng can thiét dé pha hay cac lién két & cac
phan tir chit dau nho hon téng niang lwong téa ra khi hinh thanh céc lién két &
phan tir chat cudi.
3. Nhiét tao thanh
Nhiét tao thanh ciia mot chat 1a nhiét lugng tda ra hay hép thu trong phan ung tao thanh 1 mol chét @6
tir cac don chat.
Vidu 1: OP = latm, T = 298K
C ... +2H,ik)—»CH.ik) AH=-745klmol’
N.(k)+3H,(k)— 2NH. (k) AH=-40.2klmol’
S +0.(k)—»80,ik) AH=-2906.8kl.mol
D6i véi phan ing hoa hoc thi nhiét phan tmg AH bang tong nhiét tao thanh cta san pham trir tong nhiét tao
thanh ciia cac chat tham gia:
AH = AH (san pham) - AH (tham gia)
Vidu 2: Tinh API cta céc phan ing sau:
C.H, (k) + 20, (k) —2CO. (k) + 3H.O(k)
a) 2
2NH. (k) + 20, (k) - 2NO(k) + 3H.0(K)
b) -
Gidi
C.H,(k)+ 20, (k) > 2CO, (k) + 3H.0(k)
a) -

Ta cé:

AH=AH _ -AH  =2AH_, +3AH, - AH,_ —%au,

=2.-393,5) + 3.(-241,8) - (-84,7) - 3,5.0 =- 1427,7kJ
b) ANH (k) + 50, 0k) ——— 4NO(k) + oH.O(k)
Tuong tu ta cling co:
AH=AH  -AH  =4AH,, +0AH,, | -4AH,. -3AH

=4.90,3 + 6.(-241,8) - 4.(-46,2) - 5.0 = -904,8 k]
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Chu y: - Bang nhiét tao thanh cia mot s6 chét ¢ diéu kién chuin (kJ.mol™) (1 bar, 25°C).

Chat | NHx(k) | SOsxk) | SOsk) | CO(k) | COxk) | H,O(k) | H.0() | NO(Kk)
AH® -46,2 2968 | -3957 | -110,5 | -3935 | -241.8 | -2858 | +90,3
Chit | NOyk) | GHyk) | CHyk) | Cak) | CHy(k) | CHuk) | H:SO4(!) | NaOH(r)
AH° +90,3 +52,3 847 | +2268 | -486 74,5 8140 | -425.6

- Tét ca cac don chat va nguyén td bén déu c6 nhiét tao thanh bang 0.
Vi du 3: Dbt chay mot lugng xac dinh C,HsOH (/) & P = const = 1 atm va 273K trong su c6 mit cia 22,4
dm’ oxygen toa ra 343 kJ:

- Tinh s6 mol C,HsOH di dung, biét ring sau phan tng con lai 5,6 dm® oxygen & diéu kién chuén
(273K va 1 atm);

- Tinh nhiét chay chuan ctua C,H;OH & 273K

- O 273K nhiét chay chuan cta acetic acid 1a - 874,5 kJ.mol ™.

O
273 cia phan Uung:

C.H.OH(/)+ O.(k)— CH.COOH{/}+ H,O({)

Tinh AH

Gidi
22,4-5,6
Mo, phén tmg = 224 - 0,75 mol
C.H.OH(/) + 30,(k) — 2C0O, (k) + 3H.O(/)
0,25 « 0,73
= AH.., (C.H.OH(/))= X(—343)=-1372kJ -mol”’

0.25
C.H.OH(/} + O,(k)— CH.COOH{/) + H.O(/}

Vi nhiét chay ctua 0, va H,0 & 273K bang khong nén:

= AHL. =AHL. (C.H.OH{/))-AH... (CH.COOH(/})
=-1372 - (-874,5) = - 497,5 kJ.mol"'
Chu y:
(1) Nhiét sinh chuin ciia mgt chit: La nhiét phan Gng tao thanh 1 mol chat d6 tir cac don chit trong diéu
kién cac chit tham gia phan (mg va san pham cua phan tng phai 12 nguyén chit & 1 atm va giit nguyén P, T,

AH 0
thuong T = 298K va dugc ki hi¢u 2988

AHY, (CO.)=-393.51kImol ' P, = F., =lam

Vidu: . N6 1a nhiét ctia phan Gng sau 6 25°C khi ~'*
Ca + O1(k) + COx(k)
- Tir dinh nghia trén ta suy ra rang nhiét sinh chuan cta don chit bén bang khong.
0 0 ) 0
- A, phanung =~ *%¢(san pham) - — 2% (tham gia)

(2) Nhiét chay chuin ciia mét chat: La nhiét phan ing d6t chay hoan toan 1 mol chat d6 bang oxygen tao

thanh cac oxide bén vdi hod tri cao nhat ciia cac nguyén to khi céc chat trong phan tmg déu nguyén chat ¢ P
0

298¢

=1 atm va giir 4p suit va nhiét do khong ddi, thuong T = 298K va dugc ki hi¢u 1a

CAHL, (CH.)=-890,34kImol ', P, =P, =P = lam

Vi du: ung voi nhiét phan tng sau ¢ 25°C va :
CH.(k)+ 20,(k} - CO.(k) + 2H.O(/}
0 0 0
- AH AHzt)x.c (tham gia) _ A 298¢

2% phan Ung = (san pham)
(3) Piéu ki¢n chuin ciia mdt phan tng: Cac chat trong phan (g phai 1a nguyén chat ¢ P = latm, néu la
chat tan trong dung dich thi ndong d6 mol cta no (hodc ion) 1a 1 M va phan Gng phai tién hanh & ap suét
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khong ddi (hodc thé tich khong d6i) va T = const, thuong thi T = 298K. Trong truong hop nay nhiét phan

0
ung duogc ki hiéu la AHgs .

. A el . YOO LY .
Vi dy: CHL0F)+ COL () = 2CO(k) + 2HL ()

Por, = Pea mPam P = 1AM 0 iy tri 4p sudit va nhigt o

- Piéu kién chuin cua phan Gng nay la
khong doi.
4. Pinh luat Hess (Hexo)

Nhiét phan tng (bién thién AH) ctia mot phan mg héa hoc chi phu thudc vao trang thai dau va trang
thai cudi cia cac chit, khong phu thudc vao cac giai doan trung gian ctia qua trinh, nghia 13 vao con dudng
di t&i san pham cudi ciing. Chang han, xét phan tng sau day thuc hién bang 2 con dudng:

mA+ 0B ——=—>nC+nD

l AH, T AH,

nA+nB—"—snC+nD

Theo dinh luat Hess ta co: AH, =AH, +AH, +AH,

Phuong trinh phan tmg c6 viét kém theo nhiét phan tmg goi 13 phuong trinh nhiét hoa hoc.
Vi du I: Tinh nhiét ciia phan tmg ddt chay metan:
CH.(k)+20.(k} - CO.(k)+2H,O(k) AH="?
Giai
Ta c6 thé viét:

Ix |CH. (k) —>C . +2H,(kJAH, =174.5k]
% [C . 0.k} COLk) AL =-393,5k]

2x [H. (k) ,]1—¢:‘r,_r_k] S H.O(f) AH,=-285,8k]

CH! (k) + 20, (k) - CO.(k) + 2H.O( /)
— AH = AH, + AH, + AH, = -390,0k]

7 B
Vidy 2: & 25°C phan tmg sau: ~112(K) 7 02K} = 2Oy

tod ra mot nhiét luong 1a 483,66 kI trong diéu kién ap suat riéng phan ctia mdi khi trong phan mg bang
1 atm va phan tmg thuc hién & ap suét 13 hing sd. Nhiét bay hoi ctia nudc long & 25°C va 1 atm 13 44,01
kJ.mol"!

- Tinh nhiét sinh chuan caa H,O (h) va H,O (1) & 25°

- Tinh nhiét lwong toa ra khi ding 6 gam H2 dé phan tmg tao thanh H,O (7)

Gidi

Piéu kién chuin cua sy tao thanh 1 mol H,O (h) tor cac don chit bén & T = const la
P, =P, =P, = laim

- Vay nhiét sinh chuan caa H,O (h) & 25°C 1a:

453,00

2 =-241,83 kl.mol"
- Nhiét sinh chuan ctia H,O (1) ¢ 25°C la:

AH!, =

H. (k) %c:}_xr,k]%llf_::}r..’]

AH?\4 / AH)
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H,O(h)
Theo dinh luat Hess:
AH"=AH + AH) =24 153 + (—44.01) = 285,84k .mol

— AH., (H.O})=-285 84klmol '
- Nhiét lugng tod ra khi 6 gam H, phan tmg vdi O, ¢ didu kién chuan va 25°C tao thanh H,O (/) 1a
i
AHY, = 2x(-285,84) =—857.52kJ

Chii y: O P = const khi mot chat nguyén chat chuyén pha (d6ng dic, nong chay, soi, hoa long, thing hoa,
chuyén dang tinh thé) thi trong sudt qua trinh chuyén pha nhiét d6 1a khong d6i. Nhiét luong trao d6i véi
mot truong khi 1 mol chat chuyén pha dugc goi la nhiét chuyén pha.

5. Cac h¢ qua cta dinh luat Hess

- Nhiét phan mg ctia phan mg thuan bang phan tmg ctia phan tng nghich nhung ngugc dau.

- Nhiét phan tng ctia mot phan tng bang téng nhiét sinh ctia cac chét san pham trir di tong nhiét sinh cua
cac chat tham gia phan tng.

AH=ZAH, (s&n pham) - ZAH, (tham gia)

- Nhiét phan ¢mg cia mot phan ng bang tong nhiét chiy ctia cac chat tham gia phan tng trir di tong nhiét
chay ctia cac san pham phan tng.

AH=ZAH, (tham gia) - ZAH, (san pham)

Vi du: Tinh nhiét cua phan Gng sau & 25°C va 4p suét ca cac chat déu khong doi va bang 1 atm:

0
Biét 2H2 i CoHL, Hy va CoH 1an luot la:
- 1299,63: - 285.84: - 1559.88 kJ.mol"
Gidi
§ 1 _ 1 i " ; nl { 1 i _ 1 r "
o og, AHL = AHL (CH ) 2AHL, (H,)-AHL, (CH,)

=-1299,63 - 2.285,84 - (-1559,88) =-311,43 kJ
II. NHIET PONG HQC
1. Nguyén li thi nhit ciia nhiét déng hoc

"Nang lwong khong tw sinh ra hodac tu mat di ma chi ¢é thé bién doi tir mot dang nay thanh mot dang
khdc". Co thé phat biéu nguyén 1i thir nht theo cach khac: "Néng lwong ciia mot hé cé ldp véi méi truong
xung quanh la mét hang sé".

Su trao dbi nang luong cia hé v4i mai truong xung quanh co thé thuc hién bﬁng hai con duong: hé
nhan mdt lugng nhiét (+Q) cua moi truong bén ngoai va thuc hién mot cong (-A) hodc hé nhan mdt cong
(+A) tr mdi trudong bén ngoai va tda ra mot luong nhiét (-2). Nhu vay su bién dbi nang lugng cua h¢ (AE)
duoc biéu dién dudi dang biéu thirc toan hoc:

AE=Q+A

Pay la dang toan hoc ctia nguyén li thit nhat nhiét dong hoc.

2. N¢i nang, U

Noi niang U ctiia mot hé 13 tong dong niang va thé nang cua tit ca cac hat vi md trong hé (phan tu,
nguyén ti, electron, hat nhan, dao dong, quay, tinh tién,...) Ta khong thé do duoc gia tri tuyét ddi ctia ndi
nang, nhung co thé biét dugc sy bién ddi nodi nang cua hé¢ nho nhi¢t va cong ma hé trao ddi voi méi truong
xung quanh. Mot hé duoc xac dinh boi nhitng tinh chat dic trung 1a: thanh phan, nhiét do, ap sut va thé
tich.

N1 nang U 1a mot ham trang thai, tirc 1a nd1 nang chi phu thudc vao trang thai cua h¢ khong phu thude
vao hé d6 duge hinh thanh nhu thé nao.
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Vi du: Khi dun nong pittong (truyén nhiét cho CO2, lam tang dong ning cua khi tirc ting ndi nang U),
khi gidn nd va day pittong tir trang thai 1 dén trang thai 2 (hinh bén) thi dimg lai (c4n bang ap suét trong va
ngoai pittong). Goi Q 1 lwong nhiét hé hap thy:

2 (S—
| A
CO;
v,| Y2
N

A=P(V,-V))=PAV
Ta c6 d0 bién thién noi ning:
AU=1U,-U =0-A=0-PAV
Trong truong hop thé tich cua hé khong doi (goi 1a dang tich) thi
AU=Q,
Viy nhiét dang tich 1 mot ham trang thai nghia 1a n6 chi phu thudc vao trang thai dau va trang thai
cubi.
3. Enthalpy, H
Pa s cac phan tng hoa hoc xay ra ¢ ap suat khong d6i (vi du nhu ap suat khi quyén), thi biéu thirc vé
lwong nhiét ma hé hap thu Qp trd thanh:
Q, =AU+ PAV =U, + PV, —(U + PV}
bat H=U + PV thi
Q. =H.-H =AH
H duogc goi la entanpi, né 1a mot ham trang thai vi U va PV la ham trang thai.
AH 1a su bién thién entanpi cua hé.
4. Phan ung toa nhiét hay thu nhiét
- Phan tng nhudong nhiét cho mai trudong goi 1a phan tng tod nhiét, khi do:

AH=Q, <0 _ AU=0 <0
hoac =
- Phan Umg nhan nhiét ciia mot truong goi la phan g thu nhiét, nghia la:
AH=Q, =0 AU=0Q =10
hoic h

5. Quan hé¢ giira Q, va Q,

) o= =/ | 4 M= AU AV =1 + 4
Ta co: ) =AH=A(U+PV)= AU+ PAV=0_ + AnRT

(11)
Trong d6: An bang s6 mol khi & vé 2 ciia phan tmg trir di s6 mol khi & vé 1 ctia phan tng (cac khi déu
duoc coi l1a khi 1i tudng).
Khi An =0 thi AH = AU
Néu Q, va Q, tinh bang jun thi R = 8,314 J.K"'.mol"!
6. Nhiét dung mol C
Nhiét luong can thiét dé nang nhiét d6 ciia 1 mol 1én 1K va trong qué trinh nay khong c6 sy bién doi
trang thai (nhu noéng chay, séi, .v..v....). bé nang nhiét do 1 mol chét tir T, dén T» cin mot nhiét luong Q thi
nhiét dung mol trung binh ctia cht dé trong khoang tir T, dén T, la:
0 Q)

C= =
T.-T, AT
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Khi AT > 0 thi nhi¢t dung mol thyc:
o2
dT
DPon vi cua nhiét dung mol C thuong J.mol' . K
- Nhiét dung mol déng ap C,: qua trinh thyc hién & P = const

dH = C dT = AH =‘[: C dT
Néu trong khoang nhiét d6 tir T, dén T,, ma Cp khong thay ddi thi:
AH
- Nhiét dung mol dang tich C,: qua trinh thuc hién & V = const
dU =C dT = AU =[: C dT

AH = (-.r ':T: _T; )= E-.|' =

Néu trong khoang nhiét d6 tir T, dén T, ma C., khong thay d6i thi:
AU=C(T.-T)=>C, =2
L~ L T-T
Trong hé SI, don vi nhiét dung mol 13 J.K!
7. Sw phu thugc cia hiéu trng nhiét vao nhiét do. Pinh luat Kirchhoff
Xét phan (g sau day thyc hién bang 2 con duong:
nA+nB—"=>snC+inD

AH, AH,

nA+n,B—"5sn CinD

Theo dinh luat Hess ta co6: AH, =AH, +AH, +AH,

AH =["(nC. +nC, }dT=~["(nC, +nC, )dT
Mat khac: ST Y. R Ehl

AH = ["(nC, +n.C, )dT
= AH=AH + [ (n.C_+n.C, JdT-[ (nC, +nC, )dT
=AH [ (nC, v n,C, —nC, —n.C, )dT = A, + [ AC dT

bay la cong thuc dinh luat Kirchhoff.
Thuong AH, duoc xac dinh & diéu kién chuin va 298K nén:
I-
AH, =AH. + | AC dT
O day: AC, =XC, (san pham) - =G, (tham gia)
8. Nhiét chuyén pha (nhiét bién ddi trang thai)

O P = const khi mot chat nguyén chat chuyén pha (dong dic, néng chay, soi, hoa long, thing hoa,
chuyén dang tinh thé) thi trong subt qua trinh chuyén pha nhiét d6 1a khong d6i. Nhiét luong trao d6i véi
mot trudng khi 1 mol chit chuyén pha dugc goi 1a nhiét chuyén pha.

Vi du: O 25°C nhiét thing hoa cua iodine 1 62,3 kJ/mol. Enthalpy chuan trong sy hinh thanh HI (k) 1a
24,7 kJ/mol. Tinh bién thién enthalpy tng v&i su hinh thanh HI (k) tir iodine véi hydrogen & thé khi &
225°C, biét rang khoang nhiét do tir 25°C dén 225°C nhiét dung trung binh ciia cac chat nhu sau:

Chat Ha(k) L(k) HI(k)
Cr(J/mol) 29,08 33,56 29,87
Gidi
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lII (k) —[ (r)— HI(k)AH.,, = 24, 7k).mol

(M
| L(r)— [:ik} i'aII,f‘,__ :’(11.3[-;1.:1101 ' @)
Lay phuong trinh (2) chia doi r6i lay (1) trur di, ta dugc:
%Il,[k] i %[:[k]—xll[[k]ﬂll;,__ =—0,45k]- mol™’
- - 3)

Tt phuong trinh Kirchhoff ta co:
AHY, = AH!, + [ AC,dT = AH!, + AC,(495-295)

= AH" =-0.45.10" - ; 29,87 - : 29,08-

-

33,56 ]1[][] — (740 mol !

b | v

9. Entropy, S

Nguyén li bao toan ning lwong véi su xudt hién cac ham ndi nang U va enthalpy H méi chi thiét 1ap
duoc mbi twong quan gitra nhiét va cong cling nhu sy tinh hai dai luong nay trong cac qué trinh hoa hoc.
Tuy nhién trong thuc t& ngudi ta lai c6 vin dé vé kha ning dién bién cta qua trinh trong nhirng diéu kién da
cho vé nhiét 6 va ap sut. Pé giai quyét vin dé nay ngudi ta phai sit dung ham sé méi d6 1a ham entropy,
ki hiéu bfmg chir S va dugc dinh nghia nhu sau:

as=| 22|
, T
D061 voi qua trinh thuin nghich (tn), hitu han gitra hai trang thai 1 va 2, phuong trinh (1) c6 dang:
AS = 'Q. _ & _ [ :}(J
r r 2 (2)
Néu qua trinh thuan nghich tir 1 dén 2 1a dang nhiét thi (2) tré thanh:
AlS‘}P = 2
r 3)

Dbi voi qua trinh thuan nghich doan nhiét (09=0) 41; 4s = 0 va do d6 AS=0_ Néu su chuyén hoa tir (1)
dén (2) 1a khong thuan nghich thi

ds > | oy
, 7 (4)
Do6i véi qua trinh dang nhiét kh6ng thuén nghich thi:
AS = | ? l
“kin (5)

Tir (1) va (4) ta ¢6 biéu thirc toan tong quat dbi voi nguyén 1y 11 ctia nhiét dong luc hoc:
dsS = J—Q
T (6)
Khi hé nhiét dong dugc gdp véi moi truong xung quanh 1am thanh mot hé co 1ap thi:
ASté 6 13p = (AShe nhict dong T ASmoi truomg) = 0
Néu trong hé ¢6 1ap chi dién ra qua trinh thuan nghich thi:
ASie co13p = 0 = S = const
Néu trong hé ¢6 1ap chi dién ra qua trinh khong thuan nghich thi ASp o1, > 0, nghia 1a S, > S,.
Vé y nghia vt li, entropi S dic trung cho tinh hon loan cta hé nhiét dong. AS trong mot ) qué trinh:
e P =const:

AS = [: C dinT
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Khi C, 1a mét hang sb thi:
AS = IL In 1
K (7
e V = const:
. L., N
AS= [I CdlnT=C In—

T
o " (8)
(C, 1a hang so6 trong khoang T, T>)

e AS cua khi li tuong: Dbi véi n mol khi 1y tuong thi:

W, )
AS=nRIln—=+nC lnL
V) T

V6 C, = const )
Hoac:
- P _ T.
AS=nRIn—L+nC In—= c .
P, T, (g &= const (10)
AS cia phan tng hoéa hoc:
phan tmg = san pham ~ ZS tham gia

O diéu kién chuan:

ASO phan Gmg = ZSO san phim ~ ZSO tham gia

Vidu 1: Tinh AS trong qua trinh:

a) Dan né dang nhiét 2 mol khi 1y tuong tir 1,2 lit d&én 2,2 lit.

b) Pun ndng 100 gam nudc tir 10°C d&én 20°C & P = const, biét Cp ctia nuéc bang 75,3 K" mol.

¢) Tron 5 gam nude da ¢ 0°C vai 30 gam nude ¢ 40°C trong mot hé ¢6 1ap. Nhiét nong chdy cua nudc da
bing 334,4 J.gam™ , ti nhiét cua nudc bang 4,18 J.K.gam™.

Gidi

a) Ap dung cong thirc (9) trong diéu kién T= const, d6i v6i 2 mol khi:

2,2
AS=283141In 12 =10,07JK"

b) Ap dung cong thirc:

B oo 273420 _ |
AS =nC lnI—': ] 753 In=—/——=14,52] . K

T 15 273+10

¢) Goi t 1a nhiét d6 luc can bz‘ing sau khi pha tron. Ta co:
S33 45418 =304 1840—¢) == 22.85'C

Goi AS, 1a d6 tang entropi trong su chuyén hoéa 5 gam nuée da tir 0°C thanh nuéc long & 22,85°C. Ta
co:

513 373 427 85
As =23 s 4 gm 2222 g gk
' 273 273
Goi AS, 1a d6 giam entropy trong su chuyén hoa 30 gam nudc 1ong tir 40°C thanh nuéc 1ong & 22,85°C. Ta
co:
734 7 85
AS. =304 18 In ———=-T.00L.K
i 273+ 40

AS trong su tron bang tong AS; va AS,:
AS=AS +AS, =7.80-7.00=0,74JK '
Vi du 2: Tinh AS trong qua trinh khuéch tan vao nhau cta 0,5 mol khi N> va 0,5 mol khi O,. O trang thai
nguyén chat mdi chat khi & cling didu kién vé nhiét do, 4p sudt va thé tich.
Gidi
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Su khuéch tan cua hai khi 1am ting gip hai 1an thé tich & T= const, do do:
I - 2
AS . =nRn r—= 0,55 314.In T =2.58LK "'

-

W, _ 2
AS. = tantnT;: 0,55 314.In T 288K

Vay:
AS=2288=5TalK"'
Bang gia tri entropy ciia mot s6 chét & diéu kién tiéu chuin. S° & 25°C
(JK' mol™)
Riin Léng Khi

Fe,O; 87,4 H,O 70,1 NH, 192,7
Ckimcu’ong 2,4 CH?OH 126,8 st 205,6
Cgraphit 5,8 CEH-‘(:)H 160,7 CO 197,6
L 116,1 CH,COOH 159,8 CO, 213,7
Ptng 41,1 Hg 75,9 H, 130,6
Shinh thoi 32,0 CClL 216,4 N, 191,5
Fe 27,3 Br, 152,2 ClL, 223,0
NaBr 87,2 HNO; 155,6 0O, 205,0
NaCl 72,5 O3 238,8
CaCO; 92,9 HCI 186,8
CaO 38,1 CH,4 86,1
H.O 39,3 H,O 188,7

Vi du 3: Tinh d¢ bién thién entropy ctia cac phan ung sau ¢ diéu kién chuén:
2) CH. (k) + 20, (k) — CO.(k)+ 2H.O(k)

b)
©)

Gidi
CH.(k)+20,(k) - CO.(k)+ 2H.O(k)

N. (k) + 3H. (k)= 2NH, (k)

H.(k) + Cl,(k)—-—2HCI(k)

a)

AS'=S! 128 —(S!, 428 )=213.74 21887 (86,1 +2.20

2 951K

by Na (k) 3H, (kje=—=2NH.(k)

AS' =281, —(38), +SL J=2.192,7-(3.130,6+191,5)=—197,9JK '
Biéu thirc dinh lugng gitra ning luong dudi dang nhiét ctiia hé truyén cho moi trudng xung quanh & ap
suat khong d6i va do ting entropy clia méi trudng xung quanh 1a:
AH e

ASpsi truong xung quanh — T
Vi du 4: Tinh d6 bién thién entropi ctia qua trinh 1am tan 1 mol nudc d4, biét nhiét nong chay cta nude d 1a
6020 J.mol
Giai
nAH - 1.o020
T 273
III. THE NHIET PONG G VA F

AS= =22.05]-K "
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Tir nguyén 1i II v&i sy xuat hién ham entropy S, ta da biét rang trong hé ¢ 1ap chi ¢6 nhimng qua trinh
nao lam ting entropy (AS > 0) mdi c6 thé ty xdy ra. D6i voi nhitng qué trinh xay ra khong trong diéu kién
c6 lap, thi c6 nhimg ham sé khac v6i nhitng bién s twong (mg; d6 13 nhitng ham s6 G (T, P) va ham F (T,
V). Chung la cac ham trang thai. Cac ham $6 G va F 1a cac thé nhiét dong va duogc dinh nghia nhu sau:

G=H-TS;F=U-TS

Thé nhiét dong G con dugc goi 1a nang luong tu do Gibbs; F con duoc goi 1a ning lugng tu do
Hiemhonx. G va F déu dugc goi 1a ning luong ty do vi d6 1a phan ning luong ty do chuyén thanh cong. Tir
céc biéu thirc dinh nghia d6i véi G va F ta c6:

« D6i v6i G 6 T, P = const thi AG = AH - TAS (1)

*D6i v6i F ¢ T, V = const thi AF =AU - TAS (2)

Céac ham G va F duogc ding lam tiéu chuan danh gia chidu hudng ctia qua trinh. Thuc vy néu qua trinh
tu xay ra & T, P = const thi phai kem theo su gidm ctua G tirc 1a AG =G, — G, <0. Con ¢ T, V = const qua
trinh dién bién theo chiéu giam F tirc 1a AF =F, — F, <0.

Ghi chu:
+) Trong thuc té khi tinh AG theo (1) chi c6 diéu kién ddng ap, P = const, duoc tudn theo. Lic d6 ta dung tir
"chuan" thay cho tir "tiéu chuan". Vay: Diéu kién chudn hay trang thdi chudn ciia mét chdt, khi P = 1 atm
la trang thdi bén nhdt cua chdt & diéu kién d@6. Ki hiéu "0" vin duoc dung c6 ghi thém T nhu

AH..AS;. AG, . Tuy nhién, dé tranh rudm ra, ngudi ta thudng bo T. Do d6 phai lwu ¥ trang thdi tiéu chudn

khac trang thdi chuan.
+) Cling nhu AH thi AG va AS 1a cadc ham cua nhié¢t do, tuc 1a AG = f(T); AS=1f(T). Luu y:
AGT AGH AH!
.o Lo rAL !I dT
T, T, o T-
Néu AH khong phu thudc vao nhiét do thi:

AG)  AGL AH'(T.-T)

T.': Ti TiT.':
+) D6i v6i phan tmg hoa hoc dién ra ¢ diéu kién chuan thi:
AGY=ZAG, TAG)

" (san pham) - == (chat dau)

0
trong do, AGy, la bién thién nang lugng tu do chuan cua sy hinh thanh hop chat tir cac don chat. Poi véi

- () _
don chét2C0n =0

Vi du: Tinh d6 bién thién ning luong ty do Gibbs ciia cac phan tng sau:
CH.(k)+ 0O.,(k)— CO.(k)+ H.O

a) @
b) CaCO (1) — CaOir)+ CO. (k)
o) NH. (k) + CLik)— N.(k)+ HCl{k)
d) ANO (k) + O, (k) + 2ZH O]} = 4HNO| )
. AGT (kLmol ' . .
Cho biet: Nang luong tu do Gibbs, b {&]mol ) 0 (T =25°C) ctia mot s6 hop chat nhu sau:
Hop chét AG"’ Hop chat AG’
CHu(k) -50,8 NH3s(k) -16,4
COy(k) -394.4 HCI(k) -95.3
H,O(1) -237,2 NOx(k) 51,3
CaCOs(r) -1128,8 HNOs(1) -80,8
CaO(r) -605,5
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Giai

CH, (k) +20.(k) > CO.(k)+ 2H.O

a) (1)

AG'=AG!, +2AG),  —AG, =-394.4+2(-237.2)~(-50.8) = -8 18kJ

b) CaCO (r) — CaOir)+ CO. (k)

AG" =AG!
INH. (k) +3CL (k) — N.(k)+ 6HCl(k)

Calil,

c)

AG" = 0AG),, —2AG), =0.(-95.3)-2.(-16,4) = -539k]

g ANO.(K) + 0, (k) + 2H.0(1) > 4HNO. (1)

AG!=4AG ), —(4AGL, 124G,

1.0

)= 4.(~80,8)~[4.51,3+2.(-237

CAG, —AG L =—00551 (—394.4) - (—1128.5) = 128,9k]

2] =—54k)

uigeli.xyz Trang 12



uigeli.xyz

Phian II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN

DANG
DANG 1: DUA VAO NHIET PHAN UNG TiNH RA NANG LUQNG CAN DUNG
Cau 1. Phan Ung cua glycerol véi nitric acid (khir nudc) tao thanh trinitroglycerin [CsHsO3(NOz)s].
Trinitroglycerin 12 mot loai thudc nd, khi phan huy tao thanh san pham gém c6 nitrogen, oxygen, carbon
dioxide va hoi nudc.
a) Viét PTHH cua phan tng diéu ché trinitroglycerin tir glycerol véi nitric acid va phan mg phan hily cua
trinitroglycerin.
b) Néu phan huy 45,4 gam trinitroglycerin, tinh s mol khi va hoi tao thanh.
¢) Khi phan huay 1 mol trinitroglycerin tao thanh 1448 kJ nhiét lugng. Tinh luong nhiét tao thanh khi phéan
hay 1 kg trinitroglycerin.
Huong dan giai
a) Phuong trinh hoa hoc:
C;Hs(OH)s(ag) + 3HNOs(ag) — C3Hs(ONO»)s(s) + 3H,O())

4C3Hs(ONO,)3(s) — 12COx(g) + 10H,0(g) + Ox(g) + 6Ny (g)

b) e nono =02 mol

n, =00:n,, =05n, =005n, =03mol —— En\ = 1.45 mol

c¢) Nhiét luong tao ra khi phan huy 1 kg trinitroglycerin: (1000/227).1448 = 6378,85 kJ
Cau 2. Khi d6t chay 1 mol propane toa ra luong nhiét 1a 2 220 kJ. Bé dun néng 1 gam nude ting thém 1 °C
can cung cip nhiét luong 14 4,2 J. Tinh khéi lwong propane can dung dé dun 1 L nude tir 25 °C 1én 100 °C.
Cho biét 75% nhiét lwong toa ra khi dt chay propane dung dé nang nhiét d6 cua nudc. Khdi luong riéng
cuanude la 1 g/mL.

Huéng dan giai
Nhiét luong can cung cip dé dun 1 L nudc tir 25 °C 1én 100 °C:
Q=1000x(100 —25)x4,2=315kJ
315 21
) . i n,, = = — (mol)
S0 mol cua propane can dung dé dun 1 L nude tir 25 °C 1én 100 °C: 2220 148
Khéi lugng propane can dung dé dun 1 L nudc tir 25 °C 1én 100 °C (voi hiéu suat dot chay

2 1]
m,,, = | z—l—l/]

propane 1a 75%): 148
Cau 3. Binh “gas” loai 12 can sit dung trong h gia dinh Y c6 chira 12 kg khi hoa long (LPG) gom propane

— = 5,32 gam

Ho

va butane vdéi ti 16 mol twong tmg 1a 2: 3. Khi dugc d6t chiy hoan toan, 1 mol propane toa ra luong nhiét 1a
2220 kJ va 1 mol butane tdéa ra lugng nhi¢t 1a 2850 kJ. Trung binh, luong nhiét ti€u thu tr' ddt khi “ga” cua
ho gia dinh Y 1a 10.000 kJ/ngay va higu suét st dung nhiét 1a 67,3%. Sau bao nhiéu ngay ho gia dinh Y sir
dung hét binh ga trén?

A. 30 ngay. B. 60 ngay. C. 40 ngay. D. 20 ngay.
Huéng dén gidi

n.,, =2xn., =3 — B A442% + 58.3x = 12000 —— x = 45,8015 mol

—— Q... =(2x.2220 + 3x.2850).07.3% = 400409 kJ

— S4 ngay sir dung: (400409/10000) = 40 ngay
Ciu 4. Khi biogas (gia thiét chi chira CH,) va khi gas (chtra 40% C3H; va 60% C4H,o vé thé tich) duoc ding
pho bién 1am nhién liéu va dun nu. Nhiét lugng téa ra khi dt chay hoan toan 1 mol cac chat nhu bang sau:

Chat | CH, | CsHs CHio
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Nhiét toara (k) | 890 2220 2850

Néu nhu cdu vé ning luong khong doi, hiéu suat sir dung cac loai nhién liéu nhu nhau, khi dung khi biogas
dé thay thé khi gas dé 1am nhién liéu d6t chay thi luong khi CO, thai ra méi truong s&
A. giam 18,9%. B. ting 18,0%. C. ting 23,3%. D. giam 23,3%.
Huéng din giai
Goi lwong nhiét dé cung cip cho qua trinh dun niu 1a: Q
= (()/%90) maol

— s n, = (Q/890) mol —— n,

o, =2xin,, = 3% — 22220 + 3x.2850 = Q —— x = (Q/12990) mol

— 1, =203+ 30d) = (30Q2105) = (YS90} =

Cung mot luong nhiét can cung cap,
luong khi CO, thai ra khi dung biogas it hon so véi gas.

(30 2105)—(Q/890)
) 302105

Cau 5. Cho trinh phan tng héa hoc: 2NaHCO; (s) — Na,CO; (s) + COx(g) + H,0 (g)

A00=1591"%

—— ACO_

Chat NaHCO:; (s) Na,CO:; (s) CO: (g) H,O (g)
0
S29% (J/mol-K) 101,7 135,0 213,8 188,7
0
ArHos ea/mol) -950,8 -1130,7 -393,5 -241,8

0 0 0
a) Hay tinh Al ; AS0s , AGy, cua phan ng? O 25°C Phan ng c6 tu xdy ra khong?

b) Tinh lugng C,H;OH cin dé cung cip luong nhiét cho phan tmg diéu ché 2,479 lit khi CO, (dkc) ¢
trén. Biét:

Chat C:H:OH (1) CO; (g) 0: () H.0 (g)
AH2 gmol) 2776 -393,5 0 241,6

Huéng din giai
a. Tudirkiéntacod::
2NaHCO:; (s) — Na,COs (s) + COs(g) +H20 (g)
AHS. > AH =D AH
=-1130,7 —393,5 — 241,8 — 2(- 950,8) = 135,6 (kJ)
ASzoos — E AS, — E-’I“:“‘.,‘.
=135+213,8+188,7—-2.101,7= 334.1 (J/K)
AG, AH. AS

298 =

0
AGas > 0 nén phan tng khong tu xay ra ¢ 25°C

0
-T772% =135,6.1000 — 298.334,2 = 36038,2 (J)

C,H:OH + 30, —— 2C0, + 3H;0
AHD D AH =AM
=-241,6.3 +2.(-393,5) —(-277,6 + 3.0) =- 1234,2 (kJ)
- Bé thu dugc 2,479 lit khi CO, (dkc) thi nhiét phan 0,2 mol NaHCO;
- Vay lugng nhiét can dé nhiét phan 1a 13,56 kJ
13,56
1234,2

=0,011
Vay s6 mol C,HsOH can dé d6t chay, cung cap lugng nhiét cho phan tmg trén 1a: mol

- Khéi luong C,HsOH = 0,011.46 = 0,506 g
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Cau 6. Cac nhién liéu duoc sir dung pho bién trong thuc té 1a xing (CsH,s); khi gas hoa long (CsHg va C4H,o
¢6 ti 1¢ thé tich 40 : 60). Cho phuong trinh nhiét hoa hoc ciia cac phan ung ddt chay xang, khi gas hoa 1ong
nhu sau:

CiHy(l) + 50u(g) ¢ 3COx(g) + 4H,0()  ArHl, = - 2024 kJ
CaHig(l) + 6,505(g) £ 4COx(g) + SHO() ArHS% = - 2668 ki

CsHis(l) + 12,505(g) t 8COx(g) + OHO() ArH Y, = - 5016 kJ

a. So sanh nhiét lwong khi dbt chay 5 lit xang (biét D ctia CsH s 1a 0,70 kg/L) va 5 lit khi gas hoa
1ong (biét D cua CsHs, CH,o 14n luot 13 0,50 kg/L, 0,57 kg/L ).

b. Dé tranh 6 nhidm méi truong ngudi ta nghién ctru thay 6 to chay bang dong co nhién lidu khi
hydrogen (H,) cho 6 t6 chay bing dong co xing. Dé chay 100 km, 6 to chay bang dong co xing hét 8,5 lit
xang, hoi 6 to chay bang dong co nhién lidu khi hydrogen can bao nhiéu lit khi (dkc).

Biét A fHo, (H,0) = - 241,8 kJ/mol, coi hiéu suit déng co ctia hai loai 6 t6 1a nhu nhau.
Huéng din gidi
a. - Phuong trinh nhiét héa hoc cta cic phan Gng dbt chay CsHs, CsHyo, CsHig:
CiHy(l) + 50x(g) £ 3COx(g) + 4H:0(1) ArHU,=-2024k]

CaHiol) +6,50x(g) . 4COx(g) + SHO() ArH %, = - 2668 kI

CsHis(l) + 12,50x(g) ¢ 8COx(g) + 9HO(l) ArHY,=- 5016 kI

Trong 5 lit xang ¢ My =5x 0,7 =3,5kg=3,5.10° g
=>s6 mol CsHys=3,5.10%114 = 3900 ol
114
Luong nhiét toa ra khi dot chay 5 lit xang:
3,5.10°/114 x 5016 = 154.10° kJ
- Vi ti 18 thé tich (CsHg) va (C4H,o) 40 : 60 nén trong 5 lit khi gas cé:
+m CHs=0,4x5x0,5=1kg
+m CH;p=0,6x5x0,57=1,71 kg
- Nhiét luong toa ra khi d6t chay 5 lit khi gas:
1.10°/44 x 2024+ 1,71.10°/58 x 266 8 = 124660 kJ < 154.10° kJ
Nén luong nhiét toa ra khi ddt chay 5 lit xang nhiéu hon khi dét chay 5 lit khi gas.
b. Khi xe 6 t6 chay 100 km hét 8,5 lit xing thi nhiét luong toa ra:
154.10°/5 x 8,5 = 261800 kJ
Khi thay thé xang bang khi hydrogen:

Ha(g) +1/2 0(g) t H0(g) ArHY%=-241,8Kk]

Vi hiéu suat dong co ciia 6 to 1a nhu nhau d6i v6i ca xing va khi hydrogen nén thé tich khi hydrogen
can dung ¢ dke la:
261800/ 241,8 x 24,79 = 26840,455 L
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Ciu 7. Cho phan tng dbt chay butane sau: C4Hjo(g) + O2(g) — COs(g) + H,O(g) (1). Biét nang luong lién
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két trong cac hop chit cho trong bang sau:

Lién két Phan tir Eb (kJ/mol) Lién két Phan tir E, (kJ/mol)
c-C C4Ho 346 C=0 CO, 799
C-H C.Hyo 418 O-H H,0 467
0=0 0, 495

a. Can bang phuong trinh phan tmg (1).
b. Xac dinh bién thién enthalpy (A;H°298) cuia phan tmg (1).
c. Mot binh gas chira 12 kg butane c6 thé dun s6i bao nhiéu 4m nuéc? (Gia thiét mdi 4m nudc chira
2 L nuéce ¢ 25 °C, nhiét dung cta nudc 1a 4,2 J/g K, c6 40% nhiét dét chay butane bi that thoat ra ngoai moi
truong).
Huéng din giai
a) C4Hio(g) + 13/20, (g) — 4CO; () + 5H20(g) (1)
b) ArH0298 =3. Ec_c + 10.Ec_n + 6,5.Ec-0 —4.2.Ec-=0—5.2. Eo-u
=3.346 + 10.418 + 6,5.495 — 8.799 — 10.467 = -2626,5 (kJ).
¢) Q=12.103.2626,558 = 964163,4 (kJ)
Nhiét can dun 1 4m nudc: 2.103.4,2.(100-25)=630000 (J) = 630 (kJ)
S6 4m nude: 964163,4.60630 = 918 (Am nudc)
Cau 8. Mot binh gas (khi hoa 16ng) chira hdn hgp propane (C;Hy) va butane (CsH o) v6i ti 18 mol 1:2. Xac
dinh nhiét luong tdéa ra khi dot chdy hoan toan 12 kg khi gas trén & diéu kién chuan.
Cho biét cac phan tng:
C:H; (g) + 50, (g) — 3CO, (g) + 4H,0 (1) 2
13
CiHyo (g) + 2 0, (g) —>4CO; () + SH,0 (1) AL =— 2874 kT
Trung binh mdi ngay, mot ho gia dinh can dot gas dé cung cap 10000 kJ nhiét (hiéu suat hap thy nhiét
1a 80%).
a. Sau bao nhiéu ngay ho gia dinh trén s& sir dung hét binh gas 12 kg?
b. Gia gas 13 440.000 dong/binh 12 kg thi mdi thang ho gia dinh trén dung hét bao nhiéu tién gas (gia
su 1 thang c6 30 ngay)
c. Gia thiét rang toan bo luong nhiét ctia qua trinh ddt gas toa ra déu dung dé 1am néng nude voi hidu
suat hp thy nhiét khoang 70%, hiy tinh thé tich khi gas (& diéu kién chuan) can phai d6t dé lam nong 2

=—22204%7
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lit nude tir 25°C i 100°C. Biét @ 1am néng 1 mol nudc thém I°C ¢an mot nhiét luong 1a 75,4 J; khdi
luong riéng cua nude la 1 gam/ml; & diéu kién chuan 1mol khi c6 thé tich 24,79 lit.
Huéng dén giai
Goi s6 mol C;Hg va s6 mol CsH, 12 2a, ta c6: 44a + 58.2a = 12.1000 = a = 75 mol
Nhiét d6t chay 12 kg gas 1a Q = 75.2220 + 150.2874 = 597600 (kJ)
397600
100

oo, —
il

=47 808 = 45

S6 ngay sir dung hét binh gas =
b. S6 thang dung hét 1 binh gas 12kg la: 47,808/30
—> Sb tién ho gia dinh dung gas trong 1 thang 1 440x(30/47,808) = 276,100 d
c. Luong nhiét dé 1am néng 2 lit nude tir 25°C dén 100° C 1a Q= 75,4.(100-25). 2000/18= 628333 J=
628,333kJ
Luong nhiét can cung cip Q = 628,333. 0,7 = 897,619kJ
Goi s6 mol C3Hs 1a x — s6 mol CsH o 1a 2x — x. 2220+ 2x. 2874 =897,619 — x =0112653 — V =
8,38 lit.

Ciu 9. Cho cac sb liéu nhiét dong hoc sau:

(ngay)

Ché(lt COz(k) HzO(k) CH4(k) N 2(k) HzO(l)
AH% (kJ.mol™) -393,5 -241,8 -74,9 0 -285,9
C, (J.K". mol™) 37 33 35 29 75

a. Tinh hiéu tmg nhiét (AH,) cho qua trinh sau trong diéu kién dang nhiét & 298K va 1 bar:

CHy(g) +2 Ox(g) — COx(g) - 2H,0(g)
b. Tinh hi¢u img nhiét (AH.,), cho qua trinh sau trong diéu kién khong dang nhiét & 1 bar (coi nhiét dung ctia
cac chat khong phu thudc vao nhiét do).

CHa(g) +2 Ox(g) — COx(g) - 2H20(g)
¢. Trong mot may hoi nude, ngon lira clia methane s& dot néng hoi nuéc trong binh chira. Trong bom phan
tmg chira 1 mol methane va 10 mol khong khi (2 mol oxygen va 8 mol nitrogen). Gia sir tat ca cac khi dua
vao (metan va khong khi) déu c6 nhiét do 298K, cac san pham déu c6 nhiét 6 498K va phan tmg 1a hoan
toan. Toan b lugng nhié¢t nay dugc truyén cho mot luong nudc long 1a 200 gam. Hay tinh nhiét do cudi
cung cua luong nude ndy (biét nude ban dau o thé 1ong, nhiét d6 25°C).

Huéng dan giai

Xét phan ung: CHu(g) + 2 O(g) — COx(g) +2H,0(g)
AH, = (-393,5) + (-241,8.2) — (-74,9) = -802,2 (kJ/mol)
Luong nhiét dé nang hon hop san pham tir 298K — 498K dwoc tinh theo biéu thirc:
Q= C,. AT = (37 +2.33). (498 — 298) = 20,6.10° J/mol
— AH, = - 802,2 + 20,6 = -781,6 (kJ/mol)
Hon hop san pham chay gdm: N,: 8mol; CO,: 1mol; H,O: 2mol
Tinh dugc: Y. Cp sanphim) = 37 +2.33 + 8.29 = 335 (J/mol.K)
— AH; = - 802,2 + 335. (498 -298).10° = -735,2 (kJ/mol)
— Q, =AU = AH; - AnRT =-735,2 — 0.R.T = -735,2 (kJ/mol)
— Luong nhiét ma nudc nhan dugc 1a Q =735,2 kJ
Goi nhiét do sau cua nudc l1a T, (K)
+) Luong nhiét can dé nang 200gam H,O tir 25°C (298K) dén 100°C (373K) la:
Qi =75.(200/18). (373 —298).10° = 62,5 (kJ) < Q
— T, > 100°C — H,O bi hoa hoi.
Xét qua trinh: H:0gy - HaOy €6
AHaosk = - (-285,9) + (-241,8) = 44,1 (kJ/mol); AC, =33 — 75 = - 42 (J/mol.K)
— AHj73x = 44,1 + (- 42. (373 — 298).10° = 40,95 (kJ/mol)
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— Luong nhiét dé hoa hoi 200gam H,O tai 373K la:
Q> =200/18. 40,95 =455 (kJ)
— Q1 +Q.=62,5+455=517,5 (kJ) <Q — H,O bi hoa hoi hoan toan.
Hoi nudce bi nang dén nhiét do:
Q - (Qi + Q) =(200/18).Cr2009- (T2 —373).10° — T, = 966,7K
Cau 10. Mbi nam, ¢ nudc ta c6 nhiéu truong hop ngd doc methanol do udng ruou khoéng rd ngudn gbe. Tién
hanh phén tich mot mau ruou X (thanh phan chinh 1a C,H;OH) ¢6 13n methanol (CH;OH). D6t chay 10g
mau ruou X toa ra nhiét lwong 291,9 kJ. Biét nhiét tao thanh cta cac chat nhu sau:

Chat C,H;0H (1) CH;OH (1) H,0O(1) COxg) | 0:(g)

A H -274,52 249,18 -285,84 393,50 |0
177295 (kJ/mol)

S %0 (J/mol.K) 160,7 126,8 70,0 213,8 205,2

a. Viét phuong trinh phan tng d6t chay ethanol va methanol.
b. Tinh bién thién enthalpy va bién thién entropy ctia phan tng d6t chay ethanol va methanol, cac phan
g d6 téa nhiét hay thu nhiét, & diéu kién chuan phan tng c6 tu xay ra khong?
c. Xac dinh phan trim tap chat methnol c6 trong X.
Huéng din giai
3
a. CH;0H (1) + 2 0, (g) — COs (g) + 2H,0 (1)
C,HsOH (1) +30, (g) — 2CO; (g) + 3H,0 (1)
b. Bién thién enthalpy ctia phan tmg d6t chay methanol
AH = (-393,50) + 2 (-285,84) - (-249,18) = - 716 (kJ), phan ing toéa nhiét
Bién thién entropy ciia phan tmg d6t chay methanol
3
AS=213,8+2.70,0 - 126,8 - 2 .205,2 = -80,8 (J/mol.K)

NG A HL -TAS
A G = AL TA S 916,107 - 298, (-80,8) = -691,92 kJ < 0, phén (g twr xdy ra.

Bién thién enthalpy ctia phan tmg ddt chay ethanol

AH = 2(-393,50) + 3 (-285,84) - (-274,52) = - 1370(kJ), phan (rng téa nhiét
Bién thién entropy cua phan tng d6t chay ethanol

AS =2.213,8+3.70,0-160,7 - 3.205,2 = -138,7 (J/mol.K)

A O = AL T TA S 370,108 -298.(-138,7)= - 1328,67 kJ < 0, phan tmg tu xay ra,

¢. Goi s6 mol CH;OH va C,HsOH trong 10 g X 1an luot la a va b.
Ta co6: 32a+46b =10 (1) va 716a + 1370b =291,9 (2)

Giai hé (1) va (2), ta dugc: a=0,025; b=10,2.

— Khéi lugng CH;0H 1a: 32 - 0,025 = 0,8 ().

— Phan trim tap chat methanol trong X bang 8 %.

DANG 2: TINH AH0 A5, AGL, , XAC PINH NHIET PQ PHAN UNG BAT PAU XAY RA

Cau 11. Trinitroglycerin 1 mot thanh phan quan trong c6 mit trong nhiéu chat nd. Diéu khién
trinitroglycerin dic biét hon cac héa chét gay no khac 1a qua trinh n6 khong sinh ra khoi. Trinitroglycerin bi
phén huy theo phuong trinh sau.
4C3Hs03(NOy)s(s) —6N,(g) + 12C0Ox(g) + 10H,0(g) + O2(g).
Tinh bién thién enthalpy chudn cho phan tmg trén va giai thich vi sao trinitroglycerin dugc ng dung
lam thanh phén thube sung khong khoi. Gia tri enthalpy chuin tao thanh cua mét sé chit duoc cho trong
bang sau:

Chit | CsH:0s(NO.)s(s) | Na(g) | COxg) | H:0(g) | Oug) |
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AHL ol -370,15 0 | -393,50 | -241.82 | 0

Huéng dén gidi
A 6.0 + 12.(-393,50) + 10.(-241,82) + 1.0 — 4.(-370,15)

=-5659,60 kJ <0

=> Phan tmg phan huy trinitroglycerin téa ra lugng nhiét rat 16n, dé bdc chay.
=> Trinitroglycerin dugc tmg dung 1am thanh phan cua thude sing khong khoi
Céu 12. Cho 3 hydrocarbon X, Y, Z déu c6 2 nguyén tir C trong phan tir. S6 nguyén tir H trong cac phén tir
tang dan theo thu tuX, Y, Z

a) Viét cong thirc cAu tao cua X, Y, Z.

b) Viét phuwong trinh ddt chay hoan toan X, Y, Z v6i hé s6 nguyén tdi gian.

¢) Tinh bién thién enthalpy ctia mdi phan tmg dua vao enthalpy tao thanh tiéu chudn trong bang sau.

Chat X(g) Y(g) Z(g) | COxg) | H.O(g)

0
A (k3/mol) +227,0 | +52,47 | 84,67 | -393,5 | -241,82

d) Tir két qua tinh toan dwa ra két luan vé (mg dung cua phan tng dot chay X, Y, Z trong thyc tién.
Huéng din giai
a) Ba hydrocarbon X, Y, Z lan luot 1a
HC=CH (ethyne hay acetylene); H,C=CH, (ethene hay ethylene); H;C-CHj; (ethane).
b) Phan trng hod hoc xay ra:

2C,Ha(g) + 502(g) — > 4COx(g) + 2H,0(g) 3)
CoHa(g) +304(g) — 2COx(g) + 2H,0(g) 4
2C,Hy(g) + 70:(g) — > 4COx(g) + 6H,0(g) (5)
AHY
I 208 (02) — 0
0 0 0 0 0
A Ho (3)=4x% AHyy (CO,) + 2% A Hjy (H,0) - 5% A Hyy (0,) - 2% A Hjy (C,H))
= 4X(-393,5) + 2X(-241,82) - 2% (227,0) = -2 511,64 kJ
0 0 0 0 0
A H (4)=2x A Hy (CO,) + 2% A H,y (H,0) - 3% A Hyg (0,) - A Hyg (C,H.)
= 2%(-393,5) + 2%(-241,82) -(52,47) = -1 323,11 kJ
0 0 1] 1] 1]
A Ho (5)= 4% A Hy (CO,) + 6% A Hy (H,0) - 7% A Hy (0,) - 2% A Hy (C,Hy)

=4%(-393,5) + 6<(-241,82) - 2% (-84,67) = - 2 855,58 kJ
0
d. K&t qua tinh toan A Hay, cta phan rng dot chay acetylene; ethylene; ethane gi4 tri 16n va <0 (giai phong

ning lugng 16n) nén trong thyc tién duoc sir dung lam nhién liéu.
Riéng C,H, trong thyc tidn 1am dén xi acetylene vi dén xi acetylene c6 nhiét do cao nhit.
Cau 13. Cho phuong trinh nhiét hoé hoc:

C2H4(g) + HZ(g) E— C2H6(g) 1'& I H?QS = —B?I EI kJ

a. Trong phuong trinh trén, enthalpy chuin cta phan tmg c6 phai enthalpy tao thanh chuan cua C,Hs
khong? Vi sao?

b. V& so dd biéu dién bién thién enthalpy cta phan tng trén.

c. Hay tinh nang lugng lién két (E,) cua lién két C — H trong cac chat ¢ phan mg trén biét rang ning
lugng lién két do & diéu kién chuén cua mot sb lién két nhu sau:

Lién két H-H Cc-C Cc=C C=C
Es (kJ/mol) 436 347 612 839
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Huéng din gidi
Enthalpy chuan cta phan tmg (2) khong phai enthalpy tao thanh chuan cua C,Hs do C,H, trong phan tmg
nay khong dugc tao ra tir cac don chat bén.
So d6 biéu dién bién thién enthalpy ctia phan tmg

F 3
Enthalpy, kJ
C-Hu(g) + Ha(g
AH (cd) | on @R
AH, =—137,0k]
o C-Hs(g)
N ENE ) — ,

Tién trinh phan tng
Bién thién enthalpy ctia phan tng:

CH,=CH, (g) + Hxa(g) — CH;- CHx(g)

AH2g— By(C = C) + 4 X By(C-H) + Ey(H-H) - Ey(C-C) - 6 X Ey(C-H)

-137 =612 +436 —347 —2 E,(C-H)
Ew(C-H) =419 kJ/mol
Cau 14. Cho phan ting héa hoc : CO, ) < CO () + Y2 Oy va cac dir kién sau

Chat CO: (g) CO () 0.(g)
AH’ ( kJ/ mol) -393,1 -110.4 0
AS° (J/ mol) 213,6 197,6 205,0

Véi AH® 1a nhiét tao thanh ctia mdi chat; AS1a bién thién entropi cia mdi chat déu ¢ diéu kién chuan.
a) Hay tinh AH?, AS°, AG® ctia phan tmg. Tir d6 cho biét ¢ diéu kién chudn phan tmg xay ra theo chiéu
thuan hay chiéu nghich?
b) Néu coi AH?, AS° khong phu thudc vao nhiét do, hay cho biét & khoang nhiét d0 nao phan ung trén
xay ra theo chiéu thuan?
Huéng dan gidi
a.A H’phan timg = -110,4 + 393,1 = 282,7 (kJ)
A S’= 14205 + 197,6 — 213,6 = 86,5 (J)
AG’=AH’—TAS’= 256,923 (kJ)>0.
Viy phan tmg x4y ra theo chiéu nghich & 25°C, khong xdy ra theo chiéu thuan & nhiét do nay.
b.
Dé phan mg xay ra theo chiéu thuan thi AG=AH°—TA S° <0
Thay s6 vao ta ¢ T > 3268,2K hay nhiét ¢ 16n hon 2995°C thi phan tig xay ra chiéu thuan.
Cau 15. Cho céc dit kién sau cta cac chat:

H,xy + CO; (K)<:> H,O ) + CO
AHL kdfmol) 0 - 393,509 - 241,818 -110,525
ASL I 0m0l) 130 575 213,660 188,716 197,665
1. Hay tinh AHfO’” ; ASE” ; AG:"” cua phan ing? Tur d6 nhan xét xem phan ng cé tu xay ra

theo chiéu thudn & 25°C duoc hay khong?
2. Hay xac dinh nhiét d6 t°C dé phan tng thuan bat dau xay ra?( gia sit bo qua su bién do6i
AH", AS " theo nhiét do)
Huéng din gidi
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a. Tu dur kién ta co:
0 I | | 1
AR Y AR =D Al

P =
=-241,818 — 110,525 + 393,509 = 41,166 (kJ/mol)
0 A ! a ol
ASpu — E AS o E 1'L_<"|

= 188,716 + 197,665 — 213,660 — 130,575 = 42,146 (J/mol)

0
AU _ A" =T AS" y6i T= 208K
=41,166 .1000 — 298. 42,146 = 28,606 (kJ/mol) Nhan
r 0 b 2

thay AG >0 nén phéan mg khong ty xdy ra theo chiéu thuan ¢ 25°C. b. Bé phan ung tu
xay ra theo chiéu thuan thi
AGY _ AH'-TAS < =

; i} -
T AH” . 41200

AS" hay 42

= T>980,95K hay t°C>707,95°C.
Ciu 16. Cho cac phan tng sau v6i cac dir kién nhiét dong cta cac chit & 25°C:

COZ + Hz(— CO + HzO
CO, H, CO O
AH0,55 (KJ/mol) -393,5 0 10,5 2418
S%05 (J/mol) 213.,6 131,0 197,9 188,7

a) Hay tinh AH%ss, AS%0s va AGss cia phan (mg va nhan xét phan tmg c6 ty xdy ra theo chiéu thuan &
25°C hay khong?
b) Gia sitAH® ciia phan tng khong thay d6i theo nhiét do. Hay tinh AG°.nciia phan tng thuan &
1000°C va nhan xét.
¢) Hay xac dinh nhiét d6 (°C) dé phan mg thuan bat dau xay ra ( gia st bo qua sy bién d6i AH®, AS°theo
nhiét do).
Huéng din gidi
AH05 > AS05 va AG s
Pt phan éng: CO, + H,¥— CO + H,0
ta cO : AH%0s¢w = [AH 208c0) + AH 2050120y ] — [AH 208(c02) + AH208(12)]
= (-110,5 — 241,8) — ( -393,5) = 41,2 KJ/mol = 41200 J/mol
ASOz98(pu): [ SOZ98(CO) + SOZ98(H2O) - [80298(C02)+ SO298(H2)] =42 J/mol
AG 30500 = AH 050 ~TAS 050 = 41200 — 298 x 42 = 28684 J/mol
Vi AG%osp> 0 nén phan g khong tu dién ra theo chiéu thuan & 25°C
A A 11

— = L 4AH"(—-—)
. T

b) ap dung cong thuc T;
Thay s6 tim ra AG 73 = 1273[ 28684/298 + 41200(1/1273 — 1/298)] = -12266 J/mol

Vi AG’27:< 0 nén phan tmg tu dién ra theo chiéu thuan & 1000°C

¢) Bé phan tng tur dién ra theo chiéu thuan thi : AGr= AH® ~TAS’<0
= T>AH" AS°=41200/42 = 980,95K tirc & 707,95°C
Ciu 17. Xét cac phan tng thé trong ddy halogen & diéu kién chuan:
(1) Y2 F; o) + NaCl )— NaF )+ %2 Cl; g (2) Y2 Cl, ( + NaBr )— NaCl )+ %2 Br;
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(3) /2 Bry gy + Nal (y— NaBr o+ 2 b (4) 2 Cl, (g + NaBr aqy— NaCl g+ 2 Brz
Hay con viét: % Cl @ 1 B a9 — CI o+ 2 Brz (1
(5) Y2 Br, oy + Nal ,9— NaBr o+ %2 b ()
Hay con viét: 2 Bro o)+ I a9 — Br g+ % L o
a. Tl cac gié tri ciia enthalpy hinh thanh chuan, hay tinh bién thién enthalpy chuan cia cac phan tng trén
Chat/ion NaF NaCl CI g Br () I o)

A H° -574,0 -287.,8 -167,2 -121,6 -55,2
177 2% (kJ/mol)

b. Nhan xét sy thuan loi vé& phuong dién nhiét cta cac phan tng thé trong diy halogen. Két qua nay co
phil hop véi quy luat bién d6i tinh phi kim cua diy halogen trong bang tuan hoan cic nguyén t6 hoa hoc
khong?

Huéng dan giai
X, +NaY > NaX + %Y,

1 ] 1 - 1 . - ] 1 - 1 - -
= A HL == A HL (V) A HL (NaX) =[ A HL (V) A HY (Na V)]

a. A H“"(l) -162,8 kJ;
A H (2) =-50,1 kJ;
A, (3)=-73,3kJ;
AHos (4 = 45,6 10
AH,

2%(3) =-66,4 kI,
b. C6 phu hop. Cac gia tri bién thién enthalpy chuan déu 4m thé hién qu4 trinh dién ra thuén loi vé phung
dién nhiét; quy ludt tinh oxi hda ctia X; halogen c6 tinh oxi héa manh déy duoc halogen c6 tinh oxi hoa yéu
hon ra khéi mudi cua né
1
Cau 18. Cho phan tng: CO, (k) " co (k) + 20, (k)
Va céc dir li€u trong bang sau:

Chat CO, CO 0O,

0
AH e (kJ/mol) -391,1 -110,4 0

0
ASxs (J/mol) 213,6 197,6 205,0

0 0 0
a. Hay tinh AH298 A5298 Ay ctia phan Gmg. Tir 6 cho biét ¢ didu kién chuan (25°C) phan tng
trén ¢ xay ra theo chiéu thuan hay khong?
AHY, AS)

b. Néu coi 28 2228 khong phu thudc vao nhiét 6. Hay cho biét ¢ nhiét d6 nao phan tng trén co
thé xay ra.

Huwéng din gidi

1
Phan tmg: CO,(k) - CO (k) + 20, (k)
0 0 0
AR (phan ing) = 228 (o) - AM2(CO,) = -110,4 - (:391,1) = 282,7 (k)
1
0 oy 0 0
A3 (phan tmg) = S (CO)+ 2 A3 (02) - A8 (CO2) = 86,5 ()
0 0
Ao (phan tmg) — Ao (phéan tng) - T8 298 (phan tmg)

=282,7.10° — 298.86,5 = 256923 (J) = 256,923 (kJ)
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0
i A, (25°C) > 0 nén phan ung trén khong xay ra theo chiéu thuan

0 0 0
D¢ phan ing xay ra theo chiéu thuan thi AGZ98< 0— AHe T A <0

AHS, 2827.10°

LT ASk 86,5

Vay & nhi¢t d6 16n hon 3268,2K hay 2995,2°C thi phan ung tu dién bién.
Cau 19. Cho phan ng sau v6i cac dir kién nhiét dong cua cac chit & 25°C:

v

— T =3268 2K

Co, + H, CO + HO
ALK fmoly 5935 0 -110,5 -241,8
Sy (imoly o136 131 197,9 1887
< oo AHDUASD AGE . LA g e , \ A A 2 ~go
a) Hay tinh : : “* cla phan tng va nhan xét phan ng cé tu xay ra | theo chi¢u thuan ¢ 25°C
hay khong ?
0
b) Gia st AH ctia phan tmg khong thay doi theo nhiét do. Hay tinh AG s cua phan ung thudn va nhan xét.
¢) Hiy xac dinh nhiét do (°C) dé phan tng bit ddu xay ra (gia st bé qua sy bién dbi cua AH',AS theo
nhiét d9).
Huéng dén gidi
CO.+H. CO+H.O
AHY, = AHL  rAHL L [AHL Al
=—110,5-241,8-(-393,5)=41,2kJ
ASL =[S0 S o F[Shco St |
= 1979+ 188, 7—(213,0+ 131)=42]
AGL, =AHL, —TAS., =41200-295,42 =25 084k]
Vi AG >0 nén phan ung khong tu xay ra theo chiéu thuan ¢ 25°C
AGE  AGL,  AHY(T-298)
b) Tacd: T 208 205T
1273V K = AG.. =—12 3
Vi T=R73K = AG,. 12,66] <0 nén phan tng tu xay ra theo chiéu thuan.
c) Dé phan tig bét dau xay ra thi AGy =AH ~TAS <0
Al .
eSO g50.057K = £ 980,95 273 = 707.95°C
AS 42
Cau 20. Tinh nang luong tu do Gibbs cta phan ting sau ¢ 373°K:
CO(g)+3H.ig) CH.(g)+H.Oig}
Cho biét:
CH4(g) H,0(g) CO(g) Ha(g)
AHY (k] /mol) -74,8 -241,8 -110,5 0
S, (1 molK) 86,2 188,7 197,6 130,6

a) Tu gié tri AG’ tim dugc c6 thé két luan gi vé kha ning tu dién bién cta phan tng ¢ 373°K (coi AH"
khong phu thude vao nhiét dg).
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b) Tai nhiét do nao thi phan g trén tuy xay ra & diéu kién chuin (coi AH",AS' khong phu thudc vao nhiét
do).
Huéng dan giai
Ta co:
AHY 74,84 (-241.8)—(—110,5+ 3.0)= =200, &7

2% (phan ung) =

0 . G - _ -
AS3ux (phan tmg) = S0-2+ 188.7-(197.0+ 3.130,0) = -314.5]

O { A AQT 7 A Ci 7 Sy _ 7 I'"I .
— AGls (phan tmg) = Hw ~ 298481, = 200100~ 298.(-314,5) = 299.821.10')

AGL,  AGL,  AHT(373-298) 299,821 200,1(373-298)

373 208 205373 295 298.373

=
O
— A% (phan tig) = 427,15 kJ
a) Vi AG;; >0 nén phan tmg khong tir xay ra theo chiéu thuan & 373°K.

AG, = AHT-TAS" < U po AH"=0va AS" <0 AGy >0

b) Dé phan tng bit dau xay ra thi né

g khong thé xay ra theo chiéu thuan & bat ki nhiét 6 nao.

nén phan

CO.(k)  COk)+ lc:}_:[k}
Cau 21. Cho phan ung: 2
Va cac dir kién:

Chét CO, CO 0,
AHL (KT mol) -393,1 -110,4 0
ASL.(]/ mal) 213.6 197.6 205,0

a) Hay tinh AH 3051 A8 30 V8 AG 35, ctia phan tmg. Tir d6 cho biét & diéu kién chuan (25°C) phan tmg trén ¢

xay ra theo chiéu thuén hay khong?

AH

b) Néu coi 295+ A8 khong phu thudc vao nhiét d6. Hay cho biét ¢ nhiét dd nao phan mg trén c6 thé xay

ra.
Huéng dén gidi
CO.ik)  COk)+ ]—cj}_\_[k}
a) 2
0 _ 1 - o il _ 07 _ e 7l
AHR, (hin tmg) = MHin (CO)= AHL (€O, ) =—110.4- (393,1)= 282, 7(K))

AS’ = A8, (CO} ! AS. (0, )= A8, (CO, ) =80.5(T)
2% (phan tng) 2

o 0 0
AG 04 (phan ng) = e (phan g) - TASz (phéan ung)

=282,7.10° - 298.86,5 = 256,923 (kJ)
AG! =0

Vi 2x 7 Ynén ¢ 25°C phan tmg khong xay ra theo chiéu thuan.

b) Dé phan tmg xay ra theo chiéu thun thi AG s < 0= AH = TAS; < 0

AHL 282.7.10°
f— T - lI II' o= o _]
AS, a5
Vay & nhiét d6 16n hon 2995,2°C thi phan tmg tu dién bién.
Cau 22. Cho céc sb liéu sau:

=T =3205 2K

Chat C,H;OH (h) | C,H, (k) | H,0 (h) |
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AG, (kI mol ') -168,6 68,12 -228,59

S, (J-mol K 282.,0 219,45 188,72

Vi phuong trinh héa hoc: C.H.(k)+ HO(h) C,H.OH(h)

a) Hoi & 25°C phan (mg trén xay ra theo chiéu nao?
b) Phan ung trén toa nhiét hay thu nhiét ?

Huéng dén giai
C.H.(k)y+ H.O(h}  C.H.OH(h)

a)
Ta co:
0 =AG . o—(aGl, o eaGh,
AG”“(phén {mg) AN ERT! |Il LTSN ER —_—
=—108,0—(08,12-228,59)= —5,13k]
AG! A
Vi 29% (phan tng) nén phan ing xay ra theo chiéu thuan.
b)
0 il g g
ASZOS (phan ﬁng) — b':--- S B b':--.: H, b':--.l 0
_ 282,0—(188,72+4219,45)=-126,17J.K
AGL, = aHL, - TasS.
0 0 0
ASz; (phan tmg) = Al (phan tng) + TASyy (phéan tng)

=-8130+298-(-126,17)=—45728,66] < 0
= D¢ 1a phan ing toéa nhiét.
Cau 23. Cho phan tng:
Si0,(r)+ 2C(r)— Si(r)+ 2CO(k) AH" = +689,9kJ
a) Tinh nhiét tao thanh chudn SiO,. Biét nhiét tao thanh chuén ctia CO 13 -110,5 kJ.mol".

. AS") .
b) Tinh entropi ciia phan Ung trén ( ) , biét:

Chat C CcO Si SiO,
Entropi chuan (S°) J.K'.mol’! 5,7 197,6 18,8 41,8
cxs o (AGY)
¢) Tinh theé dang ap chuan cua phan tng trén & 25°C.

’ 5 , , 0 + (1
d) Hay x4c dinh nhi¢t d¢ t6i thieéu dé phan ung trén xay ra. Biét AH'.AS cua phan tng trén khong phu
thudc vao nhiét do.

Huwéng din gidi

a) Ta co:

2C(r)+ O,k ) — 2CO(E) 2AH ! =-221k] )

Sifr)+ 2COK) — S10.(r)+ 2C0r) —AH" =—0689,9k] )

Sifr)y+ O, (k) — S10.(1) AH, =2AH| -AH" =-221-689.9=-910,9kJ
b) Ta co:

AS"=28! +St—(Sh, +25")=2.197,6418,8—(41,8+2.5,7) = 360,8J K '

¢) Ap dung cong thirc:
AGL, =AHL, - TASL, = AG),, =089,9.10" - 298.300,8=582,4.107]

d) Phan tng trén xay ra khi AGY < 0= AH" -TAS =0
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T AH" _ 089.9.10
AS' 300,58
Vay ¢ nhi¢t do tir 1639°C tr¢ 1€n thi phan Gng xay ra.
Cau 24. X la hidrocacbon mach hé phan tir chi chira lién két don hoic lién két doi.
Phuong trinh nhiét hoa hoc cua phan tng chay cua X nhu sau:

_ In+l-k L _ : . i
CH, .. fﬂ_\_ —-nCO,+(n+1-k)H,O AH" =-1852k]

=1912K

Trong d6 n 14 s6 nguyén tir carbon va k 1a s6 lién két d6i C=C trong X. Xac dinh cong thirc ciu tao ctia
X biét rang ning luong cac lién két nhu sau:
Lién két O=0 | HO | C-H | C=0 | C=C | C-C
Ning luong lién két (kJ.mol™) 498 467 413 799 611 414
Huéng dan giai

Ta co:
: ) . . in+l-k _ .
AH' =(n-1-K)E, . +kE_ +(2n+2-2K)E_, + ==, ,~2E,_,
-2(nt+1-K)E, , =—-1852
= 345n = 1579+ 50k
L 1579 1523 o .
Oefb=n—1=——,_n, = 2897, n, A5 = n=3= k=1
Vi 345 459

Cong thirc cu tao cua X 1a CH3-CH=CH2.

2NaHCO4(s) == Na L0, (s)+ CO. (g} + H,O(g
Cau 25. 1) Cho phuong trinh phan {rg: o(5) LO56) 2(g)+H.0lg) va bang gia tri

A 10 g0
ih*:‘[‘[2965‘:"2%).

nhi¢t dong (
NaHCOxs(s) Na,CO;(s) CO(g) H:O(g)
ALl |g:e (kI /mol) -948,0 -1131,0 -393,5 -241,8
ng[UK,nm]} 102,1 136,0 213,7 188,7

a) Hoi ¢ diéu kién chuén 25°C, phan tng xay ra theo hudng nao?

b) Phan ng thuan toa nhiét hay thu nhiét?

¢) Phan (mg xay ra theo chiéu thun 13 ting hay giam Entropy cta hé? Giai thich

d) O nhiét d6 bao nhiéu do C thi phéan Gng chuyén dich theo chiéu nguoc lai so voi diéu kién chuan 25°C,
xem gi4 tri bién thién Enthaly chuan va Entropy chuén 13 hing s d6i v6i nhiét do?

2)
(N, (2)+ 3, (g)—— 2NH,(g) AHY, =—92k]

(2H,0(e)——s H. (1) %ij}?[g} AHZ, = 286k

a) Tinh bién thién Enthalpy chudn cta phan tng: 4NH;s(g) + 304(g) [ 2Na(g) + 6H,0(g) (*)
b) Tinh bién thién Enthalpy chuan ctia phan tmg (*) dua vao ning luong lién két ctia cac nguyén ti: Ep.
w = 391(kJ/mol); Eyo-0) = 498(kJ/mol); Eyn.yy = 391(kJ/mol); Eyn=vy = 945(kJ/mol); Eso.ny =
467(kJ/mol). So sanh v6i Cau (a) va giai thich vé két qua?
Huéng dén giai

Ta co:
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AHY, = A HY,(Na,COL) + A Hu(COL )+ A HO (H,0) - 2.4 HS L, (NaHCO,)

AHL, = -113L0+ (-393,5)+ (- 241,8)- 2.(-948)
— AHZ, =129, 7k] = 1297001

ASD =S5 (NaCO,)+ 80 (CO, )+ S0, (H,0)- 285, (NaHCO,)

AS), =136+ 2137+188,7- 21021

— ASD,=334.2(J/K)

AG o= AHS - T.ASD,

AG Y, = 129700 298.334,2

= AG oy = 30108 41 ~ 30,12k) = 0

KL: Phan g c6 xu hudng theo chiéu nghich
AH)p >0

T
298 7

Do nén phan ung thuan la phan tng thu nhi¢t

Phan tmg xay ra theo chiéu thuan s& 1am ting Entropy vi chiéu thuan 1am ting s6 mol khi
Dé phan tmg ¢ thé xay ra thi bién thién nang luong tu do Gibbs phai nhd hon 0

AGY = AHT - T.AS] <0
AGT =129700-T.334,2< 0

— T = 388K

= T=115C

a) Ta co:

ANH (2) —— 2N (g} + 6H . (2) AH 39,3,:, =184k]J
30, (g)+ 6H.(g)—— BH.O(g) .-:&Hgg,g,?_, =-1716k]

ANH (2) + 30, (g)——> 2N, (g) + 6H,0(g)
— AHLg = AHL. ¢ AHL,, = 184+ (-1716) =~ 1532k!

b) Bién thién Enthalpy ctia phan tng tinh theo E:
4NH;(g) + 30:(g) [ 2Na(g) + 6H.0(g)

AHL,=43E,, ., +3E, ,-2E, .,—-62E,
AHS, =12.391+ 3.498- 2.945-12.467
— AHL, = —1308k)

KL: Bién thién Enthalpy ciia phan g tinh theo ning luong lién két sai s6 dén 224kJ do trong phan
tir ¢6 nhiéu lién két va viéc bé gay cac lién két dé sap xép lai 1a tinh dya trén gia tri ning lugng trung

binh cua cac lién két

Cau 26. Cho gi tri cia bién thién enthalpy va bién thién entropy chuin ¢ 300K va 1200K ctia phan tmg:

CHs(g) +H.0(g) < CO(g) +3H:(g)
Biét:

AH® (KJ/mol)

AS® J/K.mol

300°K -41,16

424

1200°K -32,93

-29,6

a. Hoi phan tmg tu dién bién sé& theo chiéu ndao ¢ 300K va 1200K?
b. Tinh hing sb can bang cta phan tng & 300K? ( cho hang s6 R = 8,314 J/mol.K)
Huéng dén gidi

a. Dua vao biéu thire:  AG® = AH? - TAS®

G 300°K ; AG%00 = (- 41160) - [ 300.(- 42,4)] = -28440] = -28,44 kJ
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O 1200°K ; AG® 1200 = (- 32930) - [ 1200.(- 29,6)] = 2590 = 2,59 kJ
AG%00< 0, phan tng di cho tu xay ra & 300K theo chiéu tir trai sang phai.
AG 500> 0, phan tmg tu dién bién theo chiéu nguoc lai & 1200K
b. Tinh hing s can bang ctia phan tng & 300K
AG"=-2,303RT logk
(-28440) = (-2,303).8,314. 300.logKk
logK = 28440/ 2,303.8,314.300 = 4,95
=>K=10*”
Ciu 27. Cong doan dau tién cua qua trinh san xuét silicon c6 d¢ tinh khiét cao phuc vu cho cong nghé ban
dan dugc thuc hién bang phan tmg: SiO(s) +2C(s) = Si(s) + 2CO(g) (1).
1. Khong can tinh toan, chi dua vao su hiéu biét vé ham entropy, hiy du doan su thay d6i (ting hay giam)
entropy cua h¢ khi x4y ra phan tng (1).

0 0 0 A L eqe 5 Ja
2. Tinh &M , A5 AGascia qua trinh diéu che silicon theo phan ung (1).

3. Phan tng (1) sé dién ra wu thé theo chiéu thuan bat dau tir nhiét dé nao? (Coti su phu thudc cua AS va
AH vao nhiét do 12 khong dang ké).
Biét & diéu kién chudn, tai 298 K, entropy va enthanpy cua cac chat:
Chit SiO,(s) C(s) Si(s) CO(g)
0
SYos (J/mol.K) 41,8 5,7 18,8 197,6

0
A (K I mol) -910,9 0,0 0,0 -110,5

Huéng dén gidi
Theo chiéu thuan, phan tng (1) ting 2 mol khi. Trang thai khi c6 mic do hdn loan cao
hon trang thai ran, tic 13 c6 entropy 16n hon. Vay khi phan tng xdy ra theo chiéu thuan
thi entropi cua h¢ tang.
AS'=2197,6 + 18,8 - 2.5,7-41,8=360,8 JK"
AH® =2 (-110,5) + 910,9 = 689,9 (kJ)
AG" = AH"_ TAS"=689.9-298 . 360,8.10° = 582,4 (kJ).
Phan tmg (1) s& dién ra wu thé theo chiéu thuan khi AG bt dau co gia tri am:
AG= AH’ - TAS'= 689,90 -T.360,8.10°=0 = T=1912 °K.
Vay tir nhi¢t d6 16n hon 1912 °K, can béng (1) s& dién ra vu tién theo chiéu thuan.

DANG 3 : TINH HIEU UNG NHIET THEO PINH LUAT HESS

Cau 28. Methane (CHy) 1a mdt trong nhitng nhién li€u v6 cung quan trong, néu so voi viée dbt chay than da
thi d6t chiy methane s& sinh ra it CO, hon. Trong ty nhién, khi methane sinh ra trong nhiing con chay rimg
hay tir nhitng phan (mg d6t nhién liéu héa thach. Methane duéi dang khi ty nhién nén duoc sir dung lam
nhién liéu cho xe c§ va dugc danh gia la than thi€n véi moi trudong. Methane thuong duoc st dung lam
nhién lidu cho cac 160 nudng, nha ctra, may nude nong, 16 nung, xe 6td... N6 chay trong oxygen dé tao ra
nhiét theo phuong trinh nhu sau:

CHawi + 200 COrini + 2 HoO
Hay tinh nhiét phan ing ctia phan Gmg ddt chay methane cho biét nhiét tao thanh cta cac hop chat nhu sau:

Cu + 2y~ CHayy Hi= 748 k]
; — 303k
Crén + Ozkhi—) COZkhi 1'!:“— h }_l\_[
1
AH. =-242k]

Howi + 2 Ooa ? HoO i
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Huéng din giai

CH,,——C_+2H,, AH, =748 (1)
C_.+0, —»CO,, ~ AH,=-393 (2

GZ‘ i H ;-G AH, =-242 f3}

il 3

Ta c6 nhu sau: *

CHuwi + 2 O2ini 7 COsii + 2 HoO AH
Theo DL Hess ta c6: AH=AH + AH, + 2aH, = 74,8+ (-393)+ 2.(-242)=-802, 2k

Céu 29. Thanh phan chinh cia cac loai d4 voi 1a calcium carbonate. Khi cho voi séng tac dung véi carbon
dioxide thi thu duogc calcium carbonate:

Ca{}'-"u +CG?I khiy CaCG3 [ ragl iy H g:g =X k_]
0
Cho AHy cua cac phan ing sau:

Cad  +HO —— CalOH),
(2) =R 2 llong) 2idd)

3) CalOH), -|-|;-+CG2|._~“;-—‘ CaCOEI.__m +H.O
a. Tinh gié tri ciia x va cho biét phan tng (1) thu nhiét hay toa nhiét?

b. Pong Phong Nha 1a mot hang dong thudc vuon qudc gia Phong Nha — Ké Bang va 1a
danh thang tiéu biéu nhat trong quan thé hang dong tai day. Céc thach nhii trong dong
trdi qua hang tri¢u nam kién tao tir da voi dang karst, bi nudc mua tham thau, hoa tan
va chay xubng tao thanh nhimng nhii da v6 cing la mat nhu hinh su tr, hinh ngai vang,
hinh Dtrc Phét... Thach nhii dugc hinh thanh dya trén phan ung sau day:

AH?, =-819K
AHY =-964K

loiig 0BT

A, Hz':lsla =YK

- Tinh gia tri cta y (cho phuong trinh (4): Ca(OH); 44 + 2CO; khi — Ca(HCO:3), AHag =132, 72
- Tinh lugng nhiét phan ting téa ra hay thu vao dé hinh thanh 1 kg thach nhii (chira 95% CaCO5).
Huéng dén gidi

Ca(HCO3)z 14 ? CaCOs rén + HaOlong + CO2 i

)

a.
Ta thay cong phuong trinh (2), (3) s& thu duoc:
Cao'.‘ﬂ +C0?I khil — CaCGB [ ra@) ‘L H gm =X k-J

Theo PL Hess ta co: AH=AH, + AH, = (-81.9)+ (-96,4)= - 178,3K]

0
Vi gié tri A Hog ctua phuong trinh &m nén phan Gng chinh 1a phan tng tda nhiét.

b.

Theo dir kién dé thi Ca(HCOs), 1a chét tham gia nhung trong cac phuong trinh trung gian khong c6 phuong
trinh ndo Ca(HCO:s), 1a chat tham gia= bién d6i lai phuong trinh trung gian

Ta c6 nhu sau: Ca(HCOs), > Ca(OH), 4¢ + 2CO; khi A Hay =132,724 4°)

Theo phuong trinh gdc thi phuong trinh (3) + (4) sé tao ra

T
Ca(HCO3)24a > CaCOs 440 + HaOling + CO2 i AH=YkK

Theo PL Hess ta co: AH=AH,+ AH, = (-96.4) + (132,72) = 36,32K
M. = 95%.1-0,95kg—n__ = 222100 g5,

-Trong 1 kg thach nhu thi : 100
Theo phuong trinh thi dé tao ra 1 mol CaCOs; thi can thu vao 36,32 kJ
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= luong nhiét can thu vao dé taora 1 kg thach nhii 1a 9,5.36,32 = 345,04K]

Cau 30. Cho céac phan tng sau:

(1) Fe.O (s) +3C0O{g)—— 2Fe({s)  +3CO.(g) AHL, =-2474 K]
(2) 3Fe 0 (s) +CO{g)—— 2Fc 0.(s) +CO.(g) AHL =—47.18 kI
N e . e ; v b 0
(3)FeO, (s) +COjg}—— FcO(s) +CO.(qg) AHL =xkl va Ao g phan tmg:

(4) FeO(s) +CO(g) —— Feis) +CO.(q) AHL, =-1098k]
Tinh gia tri ctia x va cho biét phan tng (3) thu nhiét hay toa nhiét?
Huéng dan giai
Ap dung hé qua Hess, nhan hé sd thich hop va cong 2 vé ctia cac phuong trinh sau, ta dwgc phuwong trinh (¥)

. AHY, ,
va "~ % tuong ung
3Fe 0 () +9C0(g}——  oFe(s) +9CO. (g} 3xAH, = 3= (-24.74) kJ
2Fe.0.(s) +CO.{g)—— 3Fe.0.(s) +CO(g} -AH, =478kl
BFeO(s)  +2C0.(g)—— 2Fe.0.(s) +2CO(g) 2xAH, = -2x kJ
(*) 6FeOis) +6C0O(g) —— oFe(s) +6C0.(g) Bx AH = 0x(—10,95) K
Ta Colo =<(—10,98) = 3= (-24,74) +47,15 +(-2x)
Tace: <= X=1942K

Vay gia tri cia x = 19,42 kJ <0 nén phan tng (3) thu nhiét.
Cau 31. Thuc nghiém cho biét nang luong lién két, ki hiéu 1a E (theo kJ.mol™") cia mot s6 lién két nhu sau:

Lién két O — H (alcohol) C=0 (RCHO) C — H (alkane) C - C (alkane)
E, (kJ/mol) 437,6 705,2 412,6 331,5
Lién két C - O (alcohol) C-C (RCHO) C-H (RCHO) H-H
E, (kJ/mol) 332,8 350,3 415.,5 430,5
(a) Tinh bién thién enthalpy cta phan tng: CH,(CHO), + 2H, — CH,(CH,OH), (1)

(b) Bién thién enthalpy tinh dugc & trén lién hé nhu thé nao véi do bén cia lién két hoa hoc trong chat chat
tham gia va san phdm cta phan tng (1)?
2. Cho céc dir ki¢n dudi day:

C.H, +H,—— C,H, AH, =-136,951 KJ/mol
C.H, +720, — 2C0. +3H.O() AH, =-1559.537 KJ/mol
C+0,—— CO, AH =-393514 KJ mol

H.+ 1120, —— H.O(l) AH_ =-285535 KJ/ mol
Hay xac dinh: Nhiét hinh thanh va nhiét ddt chay cia etylen C,H,
Huéng din gidi
T cac dit kién dé Cau ta co:

C.H,—>CH, +H, AH, =-AH = +130,951 KJ/ mol

2C0, +3H,0() > C.H, +=0, AH,=-AH, = 11559837 KJ/mol

2C 20, 200, AH, =2AH, =-787.028 KJ/mol

2
3H, + 20, - 3H.0(1) AH, = 3AH, = —857.514 KJ / mol

2C +2H, — C,H4 AHy = AH, + AH, + AH; + AH4 = +52,246 KJ/mol
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(CH, 2021, AH, =—AH, =-52,240KJ/ mol
- 2C+20, »2C0, AH, =-787.028KJ/ mol
2, + 0, - 2H,0(1) AH, = 2AH, = —571,676KJ / mol

C,H, +30, — 2CO; + 2 H,O(1) AHq4e = AHs + AH; + AHq = -1410,95 KJ/mol
Cau 32. Xéc dinh nang lugng lién két C-C trén co s6 cac dir liéu sau
CaHy ) +7/205 @ —> 2COx + 3H,0 AH, = -1561 kJ
Sinh nhiét tiéu chuin
cia COyy AH; =-394kJ;  H,Oq AHs=-285kJ;  Canen —> C g c6 AH, = 717kJ
Nang lugng lién két: Exy = 432kJ; Ecu =411 kJ
Tinh AHs (can) = -82 kJ= (2AH; +3AH,)- AH,
Ta c6 CoHg ) —> 2C + 3Ha o c6 AHs = 82kJ (1)
Cs = C cO AH, =717KJ (2)
H> e — 2H ) ¢6 Ep, iy = 432kJ (3)
CoHe e — 2C + 6Heg ()
—>®)=(1)+2.2)+3.3) > Evcc) + 6Ep 1y =82+ 2.717+ 3.432 — Ej, (c.c) = 346KkJ
Céau 33. Tinh nhiét hinh thanh 1 mol AIC;; biét:
ALO.(1)+3COCLIk)  3CO.(k)+2AIC](r) AH, =-232,24k]
Co(k)+CL(k)  Ccocl(k) AH, = —112.4k]

2
¥ . I;' . . - .
241+ 20, (k) ALO.(r) AH. = 1668, 70k]

Nhiét hinh thanh cta CO 1a -1 10,40 kJ.mol
Nhiét hinh thanh cua CO; 1a -393,13 kJ.mol
Huéng din giai
Phuong trinh phan tng:
2Alry+ 3CHL (k)Y 2AICT (1)

Ta c6 céac qua trinh sau:

ALO (r)+3COCL(K)  3CO, (k) + 2AICL(r) AH,
COk)+3CLTKk) 3CO0CL (k) 3AH,
3

ey S 4 - ; - .
2Al(r) 1(,}:[k] ALO (1) AH,

3
20 (k 30N b
3C 1t.):r_k] 3CO(k) 3AH,
3COL(K) 3C+30.(k) 3(-AH;)
2Al(r)+ 3CL (k) 2AIC] (1) SAH

= 2AH =AH +3AH, +AH, +3AH, + 3(-AH, )
=232 245 3=112.40) + (= 1665, 200+ 3(—110,40)+ 3(393,13)
=—1389,45k]
Vay, nhiét hinh thanh 1 mol AICl; 1a -694,725kJ
Cau 34. Tinh nhiét tao thanh chuan (¢ 25°C) cta phan ung sau:
CO(NH. ), (r}+ HO{/} - CO.{k)+ 2NH. (k)
Biét & cung diéu kién do:
COk)+ HO(h) - CO.(k)+ H. (k) AH =—4113k]
COk)+ CL{k)— COCL(k) AHY =—-112,5k]
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COCL (k) + 2NH, (k) - CO(NH. ), ir} + 2HCI(k) AHT = -201kJ

k I 07 2l 1
Nhiét tao thanh HCI (k) 1a - = ~92.3kImal

Nhiét hoa hoi H,O (298K) 1a 21 = . 01kL.mol

Huéng din giai

CO(k)+ HO(h) — CO.(k) + H. (k) AH! =-41,13k]
COCL (k) —»CO(k) + CL(k) ~AH!=112.5k)
CO(NH. ), (r}+ 2HCI(k) — COCL (k) + 2NH. (k) ~AH! = 201kJ
H. (k) + Cl, (k) —2HCI(k) 2AH! = —184,0k]
H,O(/) — H.O(h) AH! = 44,01k
CO(NH. ), (r)+ H.O(/) - CO. (k) + 2NH. (k) AH®

298
= AHY, = AH! —(AH) + AH' )+ 2aH! + AH! = 43,70k)

Céu 35. Tinh nhiét tao thanh tiéu chuan cua FeCl, (r) biét:

Fe(r)+ 2HCl(dd) — FeCl.(dd) + H.(k) AH| =-21,00kcal
FeCl, +aq — FeCl,idd) AH? =-19,50kcal
H. (k) + CL(k) —2HCI(k) AH' = 44, 48kcal

Ki hiéu aq dé chi mot luong nudc da 16n.
Huéng din giai
Ta c6 céac qua trinh:

Fe(r)+ 2HCI(dd) — FeCl(dd) + H.(k) AHY

FeCl.(dd) — FeCl.(r) + ag —AH}

2HCIik) +ag — 2HCIidd) 2AH]

H.(k)+ CL.(k) —2HClik) AH)

Feir)+ CL(k) — FeClir) AH" = AH| - AH! + 2AH! + AH!

= AH" =-21,00+19,50 + 2.(—17,50) — 44,48 = —80,98kcal

Vay nhiét tao thanh tiéu chuén cta FeCl, (r) la - 80,98 kcal.
Ciu 36. Cho céc s6 liéu nhiét dong clia cac qua trinh chuyén hoa sau (& 298K)

STT Phin {ing Ar Hi (kJ)
I | H(g) +Ch(g) —» 2HCl (g) -184.,6
2 [ CO,(g)+H (g > CO(g+HO (g 41,13
3 | coct (g) > Cl (g +CO () 12,5
4 | 2NH; (g) + COCL, (g) — CO(NH,), (5) + 2HCI (g) -201
5 | C(+050:(g) > CO(g) -110,5
6 | H:(g)+0,50:(g) > H:0 (g -241,87

a. Tinh enthalpy tao thanh chudn (AH % {ctia HCI, CO,va COCL.
b. Tinh bién thién enthalpy chuan ciia phan tng sau:
CO(NH>): (s) + H2O (g) — CO: (g) + 2NH; (g)
Hudéng dan giai
a. AcH Y%, ctia HCl = - 92,3 kJ/mol
Ap dung dinh luat Hess => - (2) + (5) +(6) => C + O, = CO, (7)
=> AH(7) = - AH(2) + AH(5) + AH(6) = - 393,5k]
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Pon chit c6 AfH g = 0 => AHoos (CO5) = - 393,5 kJ/mol

Ap dung dinh luat Hess => - (3) + (5) => C + 0,50, + Cl,— COCl, (8)
=> AH(8) = - AH(3) + AH(5) =- 223 kJ

DPon chét c6 AfH s = 0 => AiH oo, (COCL,) = - 123 kJ/mol

b.

Phan tng (8): CO(NH.); (s) + H.0 (g) — CO, (g) + 2NH; (g)
Ta thay: (8) = (1)—(2) + (3) — (4)

Ap dung dinh luat Hess: AH(8) = AH(1) - AH(2) + AH(3) - AH(4)
=> AH(8) = -12,23 kJ

Phan III: HE THONG BAI TAP TU CAC PE THI HSG CHINH THUC CUA

TINH, OLYMIPIC,...
Ciau 1 (2 diém): TRUONG THPT A KIM BANG - Ha Nam 2023-2024

Cho 3 hydrocarbon X, Y, Z déu ¢ 2 nguyén tir C trong phan tir. S6 nguyén tir H trong cac phan tir ting dan

theo thur tu X, Y, Z.

a. Viét cong thirc ciu tao cua X, Y, Z.

b. Viét phwong trinh d6t chay hoan toan X, Y, Z véi hé s6 nguyén ti gian.
c. Tinh bién thién enthalpy ctia mdi phan tmg dwa vao enthalpy tao thanh chuan trong bang sau:

Chét X(g) Y(g) Z(g) CO.(g)

H>O(g)

AHL, (KFmal) +227,0 +52,47 —84,67 —393,5

—241,82

d. Tir két qua tinh toan dua ra két luan vé tmg dung cta phan tng dot chay X, Y, Z trong thuyc tién.

Hwéng din giai

Caul NOI DUNG Diém
X: Csz (CHECH), Y: C2H4 (CH2=CH2); Z: Csz (CH3 — CH3) 0,5
b AHL (1)
2CHa(g) + 505(g) — > 4COy(g) + 2H,0(g) s
o / il o)
C:Hi(g) +30s(z) —— 2C0x(g) + 2H:0(g) AHu(2) 05
I
t! / | 3
2CHi(g) +T0:g) — > 4CONg) + 6HOG) )
¢ AHLIN=4AH (CO ) +2AH (HO) - 2AH, (CH,)=-2511L04k] 0,25
1 1 1 4 1 - 1 1 _ . 0’25
AHLI2)=2A H, (CO, ) +2A H (HO) - AH, (CH.)=-132311k 0,25
AHL(3)=4A H.(CO, )+ 0.4 HL, (HO) - 2.4, H), (C.H,) = - 285558 k]
d . AH) . o 0,25
Két qua tinh toan —* 2% cda phan Gng dot chay C,H,; C,H4 va C,Hg gia tri 16n
va < 0 (giai phéng ning luong 16m) nén trong thuc tién duge st dung lam nhién
léu. Riéng C,H, trong thuc tién lam dén xi acetylene vi dén xi acetylene c6 nhiét
dd cao nht.

Ciu 2 (2,5 diém): TRUONG THPT A KIM BANG — Ha Nam 2023-2024

1. Pudng sucrose (C1;H»,011) 1a mot dudng d6i. Trong mdi truong acid ¢ da day va nhiét do co thé,
sucrose bi thuy phan thanh duong glucose va fructose, sau d6 bi oxy hoa badi oxygen tao thanh CO, va H,O.

So db thay doi nang lugng hoa hoc ciia phan tmg duge cho nhu hinh duéi day:
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A
2 C6H1206 +0,
-~
<
Q
=
=11]
£
= .
& Sén pham
z CO+ H,0
Tién trinh phan tmg

a. Dua theo db thi, hay cho biét phan ing trong do 1a tda nhiét hay thu nhiét. Vi sao?

b. Viét PTHH ciia phan tmg thity phan dudng sucrose. Phan {mg trong so dd ¢ phai 1 phan tng oxi
hoa — khir hay khong?

c. Khi 1 mol duong sucrose bi dbt chay hoan toan v&i mét luong vira du oxygen ¢ diéu kién chuén téa
ra mQt luogng nhiét 1a 5645 kJ. Xac dinh bién thién enthalpy chuén cua phan tng oxi hoa sucrose.

d. Néu 5,00 gam duong sucrose dugce ddt chay hoan toan ¢ cung diéu kién nhu trén thi bién thién
enthalpy qué trinh bang bao nhiéu?

2. C 1a mot dong vi phong xa P cta cacbon co chu ki ban hiy t,, = 5700 nam. Ham luong "“C trong khi

14
C
quyén va trong co thé sinh vét sdng ludn 6n dinh. Khi cac sinh vat chét, ti 16 % C giam dan. Mdi gam cacbon
tong cong trong co thé sdng c6 d6 phong xa ciia “C bang 0,277 Bq (phan ri/gidy).
a. Nguyén tir *C bién ddi ra sao sau khi phan ra?

14 14
c c/
b. M6t mau vat ¢o nguén géc sinh hoc c¢o ti 1& % C béng 0,25 lan ti 1& 2c trong co thé séng.

Tinh tu6i mau vat.
Hudéng dan giai

Céu 2 NOI DUNG Piém
1 a. Phan irng téa nhiét, do nhiét tao thanh chat phan trng 16n hon nhi¢t tao thanh | 0,5
san pham.
b. C12H22011 + H20 — CGleOé(fructose) + C6H1206(glucose); 0’25
day khong phai 13 phan tmg oxi hoa — khir do khong c6 su thay doi sb oxi hoa. 0,25
AH" . 0,25
C. C]szzO]](S) + 120z(g) — 12C02(g) + 11H20(l) % =_5645 k]
N, ., =3342mol —— AHL, =(5/342)0-50645)= 82,5kl 0,25
2 a. "C — "N+ B = "C tré thanh nguyén tir “N 0,5
14
C
b. Goi Ny lati I¢ “C trong hé dang song va N 1a ti 1¢ twong tu ctia mau di lay tir 05

hé da chét t nam trudc day.
Ta co: N =N,. E* trong d6 k = In2/t,»

T
- N In0,25
z
Moo= b 2 = 5700, 20
(= K In2 N, In2
=

= 11400
(nam)

Cau 3: (Olympic 30/04 — Lép 10 THPT Hﬁqg DPirc DakLak Nam 2022 - 2023) L
Suc khi NH; vao dung dich SCI, sinh ra chat ran mau do dé n6 SiN.. Cau truc cua chat nay c6 theé biéu dién
bang nhiéu cach, mot trong nhitng cach la nhu hinh cho dudi day:
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S—N
N/ i\5
lsl |

N N
\N 5/

a. Viét chu trinh Born-Haber cho sy tao thanh S,N, va x4c dinh entalpy tao thanh S,N..
b. Xac dinh bién thién entalpy ctia phan tmg giita NH; v&i SCL.
ChO Eb (S-S) = 226 k_]/mOl Eb N=N) — 946 k_]/mOl Eb (S-N) = 273 k_]/mOl Eb (S=N) = 328 kJ/mOl,
AHisanoi (Ss) 77 kj/mol; AH heanei (SsNs) = 88 kj/mol;
AH (SCLy) = -50 kj/mol; AH (NH3) = -459 kj/mol; AH (HCI) = -92,3 kj/mol.
Hudéng dan giai
a. Chu trinh Born-Haber cho su hinh thanh S4N.:

1
5 S50 * Ny 7 SalNay

2
1 r 3
~ AHnoahoi (Ss)l
1
5 Ss 2Epmva) -AHnsahoi (SsNy)
4Ep (s-5)
v
48 + AN — SyNy
Xac dinh entalpy tao thanh S4Nu:
1

AfH(S4N4) =2 AHhéa hoi (Sg) + 4Eb (s.s)+ 2 Eb(NzN)— 4Eb (S-N) — 4Eb (S=N) = AHh(’)a hoi (S4N4)
1

=2 77+4.226+2.946 — 4.273 — 4.328 — 88 = 342,5 kj/mol
1

b. 4NH; + 6SCl, > SiN; + 2 S+ 12HCl ~ AH°
AH’ = 12AH(HCI) + AH(SsNy) - 6AH(SCLy) - 4AH(NH;)
12.(-92,3) + 342,5 — 6.(-50) — 4.(-45,9) = -281,5 kj/mol
Cau 4: (HSG 10 Hii Dwong Nam 2022 — 2023)
Cac nhién liéu dugc str dung phd bién trong thuc té 1a xing (CsH,s); khi gas hoa 1ong (CsHg va C4Hyo ¢6 ti 16
thé tich 40 : 60). Cho phuong trinh nhiét hoa hoc ctia cac phan tg d6t chay xang, khi gas héa long nhu sau:

0
A Hyo =

C:Hy(l) + 505(g) ﬁi’?)COz(g) + 4H,0()) -2024kJ
0

C.Huo(l) + 6,504(g) #_’4C02(g) + 5H,0() At~ 2668 kI
0

CsHis(1) + 12,50x(g) — > 8COx(g) + 90  Atli=_5016 ky

a. So sanh nhiét luong khi d6t chay 5 lit xing (biét D ctia CsHys1a 0,70 kg/L) va 5 lit khi gas hoa 1ong (biét
D ctia CsHg, C4Ho lan luot 14 0,50 kg/L, 0,57 kg/L).
b. Dé tranh 6 nhiém méi truong ngudi ta nghién ctru thay 6 t6 chay bang dong co nhién liéu khi hydrogen
(H,) cho 6 t6 chay bang dong co xang. Dé chay 100 km, 6 t6 chay bang dong co xang hét 8,5 lit xang, hoi 6
t6 chay bang dong co nhién liéu khi hydrogen can bao nhiéu lit khi (dkc).

Biét A fHo%, (H,0) = - 241,8 kJ/mol, coi hiéu suit déng co ctia hai loai 6 t6 13 nhu nhau.

Huwéng dén giai

a. - Phuong trinh nhiét héa hoc cta cac phan Gmg dbt chay CsHs, CyHyo, CsHis:

0

CsHy(l) + 50x(2) —— 3COx(g) + 4H:0(1) A s = 2024 k)
t© 0

CiHio(l) + 6,505(g) —— 4COs(g) + SHO(1) A 2668 kI
0 0

CsHig(l) + 12,50,(g) —— 8COx(g) + 9H,O(1) A~ 5016 k)

Trong 5 lit xdng ¢ My =5x 0,7 =3,5kg=3,5.10° g

3500
=>gs6 mol CsHis=3,5.10/114= T4 mol
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Luong nhiét toa ra khi d6t chay 5 lit xang: 3,5.10%/114 x 5016 = 154.10° kJ

- Vi ti ¢ thé tich (C3Hy) va (C4Hyo) 40 : 60 nén trong 5 lit khi gas c6:
+mCHs=0,4x5x0,5=1kg

+m C4H10 = 0,6 X S5x 0,57 = 1,71 kg

- Nhiét luong toa ra khi dt chay 5 lit khi gas:

1.10°/44 x 2024+ 1,71.10°/58 x 266 8 = 124660 kJ < 154.10° kJ

Nén lugng nhiét toa ra khi dot chay 5 lit xang nhiéu hon khi ddt chay 5 lit khi gas.

b. Khi xe 6 t6 chay 100 km hét 8,5 lit xang thi nhiét luong téa ra: 154.10%/5 x 8,5 = 261800 kJ
Khi thay thé xang bang khi hydrogen:

0
Ha(g) +1/2 0:(g) — H:0(g) “tlmi=_24181)
Vi hiéu suat dong co ciia 6 t6 1a nhu nhau d6i v6i ca xing va khi hydrogen nén thé tich khi hydrogen can
dung & dkc la: 261800/ 241,8 x 24,79 = 26840,455 L
Céu 5: (HSG 10 THPT Bach })éng Hai Phong Nam 2022 - 2023)
Khi gas chira chi yéu cac thanh phan chinh: Propane (C;Hs), butane (C4Hio) va mét s6 thanh phan khac. Bé
tao mui cho gas nha san xuat da pha trén thém chat tao mui dic trung nhu methanthiol (CH;SH), c6 mui
gidng t6i, hanh tay. Trong thanh phan khi gas, ti 1¢ hoa tron phd bién ciia propane: butane theo thir tw 1a 30:
70 dén 50: 50.
a) Muc dich viéc pha tron thém chat tao mui dic trung vao khi gas 1a gi?
b) Cho céac phuong trinh nhi¢t hoa hoc sau:

0
C:Hs(s) + 504(2) — 3CO0x(g) + 4H,0()) AHy _

0
CiHuo(s) + 13/20s(g) — 4COx(g) + 5H:0() et = 987419
-Tinh nhiét luong toa ra khi d6t chay hoan toan 1 binh gas 12 kg vdi ti 1& thé tich propane: butane 1a 40: 60
(thanh phan khac khong dang ké) & diéu kién chuan.
¢) Gia str mot ho gia dinh can 6000 kJ nhiét mdi ngdy, sau bao nhiéu ngay s& st dung hét 1 binh gas (véi
hiéu suat hép thu nhi¢t khoang 60%).

—2220kJ

Huwdng dan giai

a) Muc dich pha tron thém chat tao mui dic trung vao khi gas dé gitup phat hién khi gas khi xay ra sy ¢b 10
ri gas.

40712 10°
"o, =—————=1200/11mol
' 44

00%:12-10°

2

= 3000/ 29mol
3 2
3320120 557429 _ 505954930k

n . AL 1. a1 . 3
Nhiét luong toa ra khi dot chay hoan toan binh gas la: 1 29
¢) Thoi gian h gia dinh sir dung hét binh gas 1a: 598954,232x60% : 6000 ~ 60 ngay

Cau 6: (Olympic 30/04 — Lép 10 THPT Cu Mgar DakLak Nam 2022 — 2023)

Cho phan tmg: CsHio(g) + 6,50,(g) — 4CO,(g) + 5SH.O (1) €))
Duya vao bang sb liéu sau:
Lién két C-H C-C 0=0 C=0 H-O
E, (kJ.mol™) 418 346 494 732 459

Mot binh gas chira 12 kg khi trong d6 Butan (C4Hio) chiém 96,67% vé khoi lugng con lai 1a tap chat khong
chdy. Mot ho gia dinh can dot gas dé cung cap 10 000 kJ nhiét trong moi ngay. Biét hi¢u suat hap thu nhiét
1a 80%.

Cho biét phan tng trén thu nhiét hay toa nhiét? Sau bao nhiéu ngay thi ho gia dinh trén dung hét binh gas
12 kg?

Huwéng din gii
AHzos” = 10Ey( cy+ 3Eb () + 6,5Es( 0-0 ) —8E b (c=0) — 10 E, (0.n1)
=10.418 +3.346 + 6,5. 494 — 8. 732 — 10.459=-2017 (kJ)

AHas” < 0> phan ung toa nhiét
n C4H,o = 12.1000.96,67/(100.58) = 200,007 mol.
Cur dot chay 1mol CsH;o thi nhiét téda ra 2017kJ
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Nhiét toa ra khi dbt chay 12 kg gas = 200,007. 2017= 403414 KJ

S6 ngay dé dung hét binh gas 12 kg = 403414.80/( 10 000.100) = 32,273 ngay.
Cau 7 (HSG 10 Cz‘ip Trwong Quang Nam Nam 2022 - 2023)

Cho phan tng dot chay butane sau:

C4Hio(g) + 0a(g) — COx(g) + HoO(g) (1) |

Bi¢ct nang luong lién ket trong cac hop chat cho trong bang sau:

Lién két Phan tir Eb (kJ/mol) |Lién két Phan tir Es (kJ/mol)
C-C C:Hjo 346 C=0 CO, 799
C-H C:Hyo 418 O-H H,O 467
0=0 0, 495
a. Can béng phuong trinh phan tng (1).

0
b. Xac dinh bién thién enthalpy (A Foog ) cua phan mg (1).

c. Mot binh gas chira 12 kg butane c¢6 thé dun s6i bao nhiéu 4m nuéc? (Gia thiét mdi 4m nude chira 2 L
nuée ¢ 25 °C, nhiét dung cta nudc 1a 4,2 J/g K, c6 40% nhiét ot chay butane bi that thoat ra ngoai moi
truong).
Huéng din giai
13
e
a) CHio(g) + 2 O:(g) > 4COx(g) + 5H:0(g) (1)

b) Al‘HEC’“ =3.Ec_ct10.Ec_xg+ 6,5.Ec:o —42Ec-0—-52.Eo_nu

=3.346 + 10.418 + 6,5.495 — 8.799 — 10.467 = -2626,5 (kJ).

¢) Q=12.103.2626,558 = 964163,4 (kJ)

Nhiét can dun 1 4m nude: 2.103.4,2.(100-25)=630000 (J) = 630 (kJ)

S6 4m nude: 964163,4.60630 = 918 (Am nudc)

Céu 8. (Olympic 30/04 — Lép 10 THPT Thiy Son Hai Phong Nam 2022 - 2023)
Mubi ammonium chloride rin khi hoa tan vao nudc sé xay ra qua trinh:

NH,Cl(s)J NH,Cl(aq) A HY(kJ mol™)  -314,43 -299,67
1. Nguoi ta lgi dung nhiét phan tng trén dé san xuit tai chuom. Em hdy cho biét qua trinh trén dugc ing
dung lam tai chuom nong hay tai chuom lanh?
2. Mot hoc sinh dung 64,2 gam ammonium chloride cho vao cde chira 150 mL nudce & didu kién chuan. Tinh
nudc trong cdc sau phan Gmg cd bi dong bang khong, biét nhiét dung riéng cta nudc 1a C = 4184J/kg K;
nhiét d6 nong chay cta nude 1a 0°C va sy mét nhiét ra moi trudng 1a khong dang ké (Ap dung cong thirc
tlnh nh1¢t thu chu_nN H,CI X ArH2989 nhl(?t toa Qtoa nuéc x Cnuorc (T 25) chu )

Huéng dan giai

a AH., =AH.. NH.Cl ; -AHL, NH.Cl = AH., =-299.07—(-314.43)=14.70 K|

Phan trng thu nhigét, mudi hép thu nhiét tor nudc, lam nudc gidm nhiét d§ nén ung dung lam tii chuom lanh.
04,2

Ny o= jj —=1.2 nol

b. 23,00

O, =ny ox A HL =12x14,70=17.712k] =17712]

O =m., =<C., =T =25)=015=4184=(T. - 25)

o e Qo = ~Quo> 17712=-015 » 4184 (T -25) & T.=-32'C

Nhian thiy T, < 0°C nén nudc trong cdc bi dong bing.

Cau 9 (HSG Lép 10 Tinh Pién Bién Nam 2022 — 2023)
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1. Nescafe da san xuat thanh cong lon café tw 1am nong. Pé 1am néng café, chi can an nut (trén lon) dé tron
nguyén liéu gom 1 dung dich KOH hodc NaOH rit lodng va CaO; 210 mL café trong lon s& dugc ham ndng
dén khoang 40°C.
a) Viét phuong trinh phan Gmg xay ra gitta cac nguyén liéu dung dé dun nong café (khi an nat). Hiy tinh
hiéu tng nhiét ctia phan ¢mg nay. Cho biét:

Ca(OH), CaO H.0

A; Hg(kJ/mol) -1003 -635 -286

b) Gia su nhiét dung riéng cua café 1a 4,18 J/K.g (Nhiét dung riéng la nhiét luong can cung cap dé 1 gam
chat tang 1én 1 do). Hay tinh luong nhiét can cung cap dé lam nong 210mL café tir 0°C dén 40°C (d = 1,0
g/ml). Hay tinh luong CaO can dé thyc hién nhiém vu ndy. Gia sir hiéu ing nhiét ciia phan tng trén khong
dbi trong khoang nhiét d6 dang xét.

2. Khi cho 32,69g Zn tac dung véi dung dich H,SO, lodng du trong bom nhiét lugng ké (V = const) ¢ 25°C,
ngudi ta thiy c6 thoat ra mot nhiét lugng 1a 71,48 kJ. Tinh hiéu Gmg nhiét (kJ) ctia phan Gmg & nhiét do do.
Cho Zn = 65,38.

Huwéng din gii
1.
a. Phan ung: CaO + H,O — Ca(OH),
AH =-1003 + 635 + 286 = - 82 kJ mol
b. Pun ndng 210g 1én 40°C can 4,18 x 210 x 40 J = 35,1 kJ
1 mol CaO cung cép 82 kJ s6 mol CaO can = 35,1/82 mol = 0,428 mol,
Mc,0= 56. 0,428 = 24,0 g
2. Zl’l(s) + H,SOq4 (aq) — Hz(g) + Zl’lSO4(aq)

1

Trong bom nhiét lugng ké c6 V = const. = AU = - 71,48. 32,69/65,38 _ -142,96 (kJ/mol)
= AH=AU+ An.RT =- 142,96 + 1. 8,314 .298,15 .10 =-140,5 (kJ/mol)

Cau 10 (HSG Lép 10 Cum THPT Ha Pong — Hoai Pirc Ha Ngi Nim 2022 — 2023)
Bién thién enthalpy chudn ciia qua trinh “H,O(s) — H,O(1)” 14 6,020 kJ.

a) Qua trinh tan chay cua nudc da 1a qua trinh thu nhiét hay toa nhiét? Vi sao?
b) Vi sao khi cho vién nude da vao mot cde nude long 4m, vién da lai tan chay dan? Céc nude 16ng bi lanh dan trong qué trinh vién nudce da tan chay?

¢) Biét ring dé 1am cho nhiét do cia 1 mol nu6ce long thay déi 1°C cAn mot nhiét lwgng 14 75,4 J. Gia sir mdi vién nudc d twong img véi 1 mol nuGe, tinh s6 vién nude d4 tbi thiéu cin tan

chay dé c6 thé lam lanh 576 gam nuéc long & 20°C xudng 0°C ?
d) Bé 1am lanh 180 gam nud6ce 1ong & 45°C xubng 0°C, mét ban hoc sinh da ding 150 gam nu6c da. Lugng nude da nay 13 vira da, thiéu hay du?

(Trong phn c, d, gia thiét chi c6 su trao ddi nhiét giira nudc va nudc da).

Huwéng din giii
a) Qua trinh tan chay cta nudc dé 1 qua trinh thu nhiét vi c6 bién thién enthalpy duong.
b) Vién da tan chay vi né 1y nhiét tir nuée 1ong (13 méi truong xung quanh). Nude 16ng nhuong nhiét cho
vién d4, sy mét nhiét lam cho nude long lanh di.
¢) S6 mol nude = 32 mol
Nhiét lugng ma 576 gam nudce 1ong tir 20°C giam xudng 0°C toa ra 1a: 2 x 75,4 x |0-20] =48256 J.
Phan luong nhiét toa ra nay dugc vién da hap thu dé tan chay.
S6 vién da tbi thiéu can dung 13 8 vién (48256:6020 = 8,015)
d) S6 mol nuée = 10 mol
Nhiét lvgng ma 180 gam nudc 1ong tir 45°C giam xudng 0°C toa ra 1a: 10 x 75,4 x |0-45] =33930 J.
Luong nude da can dung 13 (33930:6020) x 18 = 101,45 gam.
Vay dung 150 gam nuédc d4 1a du.

Céu 11: (Olympic 30/04 — Lop 10 THPT Chu Vin An DakLak Nam 2022 - 2023)
Tinh nhiét tao thanh FeCl, (s) biét:

Fe(s) + 2HCI (aq) —FeCl, (aq) + H»(g) AH, =-21,00Kcal
FeCl, (s) + H,O — FeCl, (aq) AH,=-19,5Kcal

uigeli.xyz Trang 38



uigeli.xyz

HCI (g) + H,O — HCl (aq) AH;=-17,5Kcal
H: (g) + Cla (g) — 2HCl (g) AH, = -44,48Kcal
Ky hiéu (s): ran; (g): khi; (aq): dung dich

Hwéng din gidi
Fe(s)+2HCl(aq) — FeCly(aq)+ H, (g) AH, =-21,00Kcal

FeCl, (aq) — > FeCl, (s) - AH,=+19,5Kcal
H: (g) + Cl, (g) — 2HCI (g) AH, = -44,48Kcal
2HCI (g) — 2HCl (aq) ~2AH; = 35Kcal
= Fe(s) + Cly(g) — FeCla(s) Ang

Cong theo vé ta dugc: Ay = -21+19,5-44,48-35=-80,98 Kcal

Céu 12: (Olympic 30/04 — Lop 10 THPT Ngyyén Cong Trir DakLak Nam 2022 — 2023)
Tinh nhiét sinh chuan cua As,O; tinh thé biét rang:

As,05 s T 3H,0 o - 2H; AsOs (aq) AH, = 31,59 kJ/mol
ASC13 (s) ++ 3H20 ) _)H3ASO3 (aq) + 3HCI (aq) AHz = 73,55 kJ/mol
3
=—Cl
As (s) + 2 2(g)_) ASC13 () AH3 = -298,70 kJ/mol
HCl ) + aq - HCI (aq) AH4 = -72,43 kJ/mol
—H ) —Cl o HCL,
2Ag) te) () AH; = -93,05 kJ/mol
[
L 4=0., . 5 H.O,
2g) 2722 20 AH, = -285,77 kJ/mol

Huwdng dan giai
Yéu cau cua de bai chinh 1a tim nhiét tao thanh cua phéan rng sau:

3
2As + 2 0,7 As,0; AH, =2
Theo dé:
2H; AsO; (aq) - AsyO; (s) + 3H.0 ) -AH,
AsCl; + 3H,O — H3As0; @9 T 3HCl gy AH,
21,
As () + 2 (g)_) ASCI3 () AH3
HCl (aq)_)HCI &) + aq -AH4
|
HC[; EHE{L] Cl 2(g) AH.
1
Hag) T3 %21g) > H2O AH.

T hop céc phan tng tir dé bai ta co:

AH;=-AH, + 2AH, + 2AH; - 6AH,4 - 6AHs + 3AH,

=-31,59 +2.73,55-2.298,70 + 6.72,43 + 6.93,05 - 3.285,77 = -346,32 (kJ/mol).

Cau 13: (Olympic 30/04 — Lop 10 THPT Nguyén TAt Thanh PakLak Niam 2022 — 2023)

0
Cho biét AH%0s (ALO3) = -1675,7 kJ/mol; AH%s0s (Fe;05) = -824,2 kJ/mol. Hay tinh 2+Hoss
nhom va tir d6 1i gidi vi sao
a) trong thuc té phan ng nay tu duy tri sau khi dugc khoi mao (dbt nong ban dau).
b) Phan g nay c6 thé dung dé han sat, thép (tim hiéu tai liéu khi can).
Hwéng din gidi

phan ung nhiét

a) 2A1 + F6203 — A1203 + 2Fe

AI’Hoggg = 1 AfHozgg (A1203) + 2 AfH0298 (Fe) 2 AfH0298 (Al) I.AfHozgg (F6203)

AH%s = 1.(-1675,7) +2.0 - 2.(0) - 1.(-824,2) =-851,5 kJ

Dé phan tng xay ra, can nhiét ban dau dé khoi mao mot luong bot Al va Fe;Os, sau khi phan tmg xay ra s&
tda nhiét, nhiét téa sé s& sir dung dé khoi mao luong Al, Fe,Os tiép theo. .. va phan ng ctr nhu vay tiép
dién.
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b) Phan (g nhiét nhom toa rat nhidu nhiét nén co thé lam nong chay sat, thép. Phan tng lai sinh ra st dang
néng chay nén lugng sit nay dung dé han gén sat thép. Thém vao do, Al,Os sinh ra lai n6i 1én trén bao vé bé
mat trong lac han, han ché sy oxi hoa sit thép.
Cau 14: (Olympic 30/04 — Lép 10 THPT Nguyén Hué PakLak Niam 2022 — 2023)

AHY

Tinh nhiét tao thanh =28 FeCl, (s) biét:

Fe (s) + 2HCI (aq) — FeCl, (aq) + H, (g) A H; =-21,00 Kcal
FeCl, (s) + H,O — FeCl, (aq) A H,=-19,5 Kcal
HCl (g) + H.0 (1) — HCl (aq) AH;=-17,5 Kcal
H: (g) + CL. (g) — 2HCl (g) A Hy=-44,48 Kcal

Ky hiéu (s): ran; (g): Khi; (aq): dung dich )
Huwdng dan giai

Fe (s) + 2HCI (aq) — FeCl, (aq) + H2 (g) AH; =-21,00 kCal
FeCl, (aq) + H,O (1) — FeCl; (s) -AH, = +19,5 kCal
Ha (g) + Cl, (g) — 2HCI (g) AH4 = -44,48 kCal
2HCI (g) — 2HCI (aq) + H,O (1) -2AH; = -35 kCal
=Fe|s|+Cl,|g| - FeCl,|s| AH % FeCly(s)

Cong theo vé ta dugc: AHye FeCly(s) =-21+ 19,5 - 44,48 — 35 = -80,98 kCal
Cau 15: (Olympic 30/04 — Lép 10 THPT Trin Qudc Toin Paklak Nim 2022 — 2023)
Cho céc dir kién dudi day:

CH +H, ——CH,_ A H =-130,951 KJ/ mol

CH,, +=0,, —— 200, +3H,0, AHi, =-1559.837 KJ/ mol

C ... +0, —— CO,, AHL, =-393514 KJ/ mol
H., . 4 qliﬁ}, L —— H.O AHY, =-285838 KJ/ mol
a. Tinh enthalpy tao thanh chuép ethylene. )
b. Tinh bién thién enthalpy chuan cua phan tmg dot chdy ethylene.
i Huwéng dan giai
a. Tu cac dir kién dé bai ta co:

CH,  —CH, +H, AHL =+130,951 KI/ mol
2C0, . +3H,0, »>C.H, -Em_,_ L AHL,. =+1559,837 KJ/mol
2C 420, 200, ) DA HY,, . =—787.028 KJ/mol
3H, 4 i—'iﬁ}: . —3H.0, 3N HD . =-857.514 K/ mol

2C ) + 2Hy > CoHagg

Aocy o Ao AMe) | Al g A2 455 546 K/mol
b.
C.H,, —2C, +2H.,  AHL, . =-52240KJ mol
=120 420, »2C0. A HY, 0 =—T787.028KJ / mol
‘1“:_, L0, —2H.0, 2AHY, L, = —571676K ]/ mol

CoHug) + 305, — 2COye +2 H2Oy,

Angq‘\: —AfH ZJ"H_ EJ.H_

Cobyn HO0- 1 ~.:||_-:||:_1410’95 KJ/mol

Cau 16 (Olympic 30/04 — Lép 10 THPT Hiép Dirc Niim 2016 — 2017)
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a) Tinh hiéu (g nhiét & 25°C cua phan ung 2Al + Fe,O; o 2Fe + AL,Os, biét

0 _ 0 —
(AHm,ZQB)AIZO3——1667,82 imol: (AHht’z%)Fezo3——819,28 mol.

b) Nhiét 516"[ chay cua beqzen long 6 25°C; llatm !él - 3268 kJ/mol. Xac dinh phiét hinh thanh ctia benzene
long ¢ dicu kién da cho v€ nhi€t do va ap suat, bi€t rang nhiét hinh thanh chuan ¢ 25°C cua COx(g), H,O(1)
lan lugt bang - 393,5 va -285,8 kJ/mol.

0 0

0 —
¢) Tinh (AHht,298)C6H1206(r) biét: (AHdc,zgs)CGleoG(r) AH =-393,5

=-2805 ht ,298)C02(k) kJ/mol;

kJ/mol; (

0 _
(AHht,298)HZO(I)__285’8 kJ/mol.
Hwéng din giai

a. PTHH: 2Al + Fe;0; —— 2Fe + ALO;

0 0 —
_, AHy _ |8 om0, | A, el 0, =167 ,82~(=819,28) _ o000

15

b. PTHH: C6H6(]) + 2 Oz(g) % 6C02(g) + 3H20(1)
Ang: Ach,z%)CGHG(l ): 3 (AH21,298)H20(1)+ G(AHgt,ZSB )COQ(k) - (Ach,z% )CGHG(I)
— (AHgt,ZQB)CGHG(I)ZB(AHgt,ZQS)HZO(l)+6(AHgt)QB)COZ(k)_(AHSC,ZQB)CGHG(I)

— 3.(-285.8) + 6.(-393,5) — (- 3268) = 49,6 ki/mol
¢. PTHH: CcH 204 (s) + 602(g) "t‘__> 6C02(g) + 6H20(1)
AH?)u:(Ach,Z%)C H (r):6(AHgt,298)H20(1)+6(AHgt,298)C02(k)_(AH:t,298)C H_0(r)

6 1206 67126
0
= (Athif’B)CeHqu(” =-1270,8 kJ/mol

Cau 17. (HSG Lép 10 Ba Ria Viing Tau Niam 2022 - 2023)
Cho cac so li¢u nhi¢t dong cia cac qua trinh chuyén hoda sau (¢ 298K)

STT Phin ing Ar HS, (kJ)
1 H,(g) + Cl,(g) — 2HCI (g) -184.6
2 | CO,(g)+H,(g) > CO (g)+HO () 41,13
3 | COClL (g) - Cl (g) + CO (2) 12,5
4 | 2NH; (g) + COCl, (g9 — CO(NH,), (s) + 2HCI (g) 2201
5 | C(s)+0,50,(g) > CO (g) -110,5
6 | H, (g +0,50,(g) > H.0 (g) 241,87

a. Tinh enthalpy tao thanh chudn (A¢H 3 ctia HCI, CO,va COCL,.
b. Tinh bién thién enthalpy chuan ctia phan tng sau:
CO(NH,), (s) + H.O (g) —> CO: (g) + 2NH; (g) )
Huwéng dan giai
a. AcH oo ciia HCI = - 92,3 kJ/mol
Ap dung dinh luat Hess => - (2) + (5) +(6) => C + O, — CO, (7)
=> AH(7) = - AH(2) + AH(5) + AH(6) = - 393,5k]
Pon chit c6 AfH s = 0 => AHoos (CO5) = - 393,5 kJ/mol
Ap dung dinh luat Hess => - (3) + (5) => C + 0,50, + Cl,—» COCl, (8)
=> AH(8) = - AH(3) + AH(5) =-223 kJ
DPon chét c6 AfH s = 0 => AiH s (COCL,) = - 123 kJ/mol
b.
Phan tmg (8): CO(NH>): (s) + H,O (g) - CO: (g) + 2NHs (g)
Ta thay: (8)=(1)—(2) + (3) - (4)
Ap dung dinh luat Hess: AH(8) = AH(1) - AH(2) + AH(3) - AH(4) => AH(8) =-12,23 kJ
Cau 18.(Olympic 30/04 — Léop 10 THPT Ngo Gia Ty PakLak Nam 2022 - 2023)
Cho cac dir kién dudi day:
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C.H. +H, - CH, AH =-136,951KJ mol
C.H, ;ti}: — 200, +3H,0(l)  AH, =-1559.837 KJ/mol
C+ 0, —_:»['iﬁ}_x_ AH. =-393,514 KJ/mol
H. ﬁlﬂ_‘_ —H.Ol) AH, =-285838 KI/mol

Hay xac dinh: Nhiét hinh thanh va nhiét dbt chay cua etylen C,H,
Huwéng dan giai
Tur cac dir kién dé bai ta co:

CH —>CH +H AH = -AH, = +136,951 KJ/ mal
2C0, +3H.0() > C.H, + =0, AH, =-AH, = +1559,837 KJ/mol
2C 420, - 200, AH, = 2AH, =-787.028 KJ/ mol
2
3H, + 20, — 3H,0() AH_ = 3AH, = -857.514 KJ/ mol
2C + 2H2 —>C2H4 AHht = AHl + AHZ + AH3 + AH4 = +52,246 KJ/mol
H, »2C+2H.  AH.=-AH,_ =-352.240KJ/ mol
— +12C+20, 20, AH, =—787.028 KJ / mol
2H.+0, - 2H.0(l) AH, =2AH, =-571,676KJ/ mol

C;Hs + 30, — 2CO; + 2 H,O(1) AHqge = AHs + AH; + AHq =-1410,95 KJ/mol
Cau 19: (HSG 10 THPT An Duwong Hii Phong Nam 2022 — 2023)
13

Cho phan tmg chay butane (C4Hio) 1a: CsHio(g) + 2 Ox(g) = 4CO,(g) + 5H,O(]).

Biét rang ¢ diéu kién chuan, 29,00 gam butane chay toa ra nhiét luong la 1307 kJ. Tinh nang luong cua lién

két C = O (trong CO,) ¢ diéu kién chuan. Biét:

- Lién két trong phén tir C,;H,, chi gom cac lién két don.

- Ning luong lién két cia mot sd loai lién két & diéu kién chuan:

Lién két C-C C-H 0=0 O-H

E, (kJ/mol) 347 414 489 464
Hwéng din gidi

Khi chay 0,5 mol C4H thi lugng nhiét giai phong ra 1a 1307 kJ => khi chdy 1 mol C4H,, lugng nhiét giai

phong 14 2614 kJ

=> Bién thién enthalpy cua pr la A - -2614kJ

Q
Ap dung cong thirc: AHe (3Ecc + 10Ech) + 6,5E0-0 — 8Ec-0 — 10Eo.n

=>-2614=3.347+10.414 + 6,5.498 — 8Ec-0 — 10.464 => Ec-0 = 799 kJ/mol.

Ciau 20: (Olympic 30/04 — L6p 10 THPT Buén Ho PakLak Niam 2022 — 2023)
Tinh nang luong lién két trung binh C-H tir cac két qua thuc nghiém sau
- Nhiét 6t chay CH,=-801,7 kJ/mol
- Nhiét d6t chay hydrogen = -241,5 kJ/mol
- Nhiét d6t chay carbon than chi= -393,4 kJ/mol
- Nhiét hoa hoi carbon than chi= 715 kJ/mol
- Ning luong lién két H-H =431,5 kJ/mol.
Cac két qua déu do duoc ¢ 298°K va 1 atm.
Hwéng din giai
Viét cac phan tng :
CH,—> C(s) +4H
CH;+ 20, —» CO;+2H,O AH,
2H,0 - O, +2H, -AH,;
COz —> Oz +C (I‘) -AH3
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C(s) > C(g) AH,4
2H, > 4H 2AHs
T6 hop cac phuong trinh nay ta duge: CHy — C (r) + 4H
4AHO C-H™— AH1 -AHz - AH3 +AH4+ 2AH5 = 1652,7 kJ/mol
Ning luong lién két C-H = 413,175 kJ/mol
Cho can bang: (CH3);DB(CHs)s ¢ " (CHs);D  + B(CHas); g, trong d6 B 1a nguyén t6 Boron. O 100 °C,
thyc nghiém thu duogc két qua nhu sau:
V6i hop chit Me;DBMes (D 14 nitrogen): K, =0,472; AS}=191,3 JK 'mol ™,
Me;DBMe; (D 1a phosphoros): K, =0,128;  AS)=167,6 JK 'mol .
Ning luong tu do Gibbs duoc lién hé theo v6i hiang s6 can bang K theo biéu thirc: A G’= -RTInK (J/mol).
(R=8,3145; T="C + 273,15)
a. Cho biét hop chat nao kho phan li hon? Vi sao? ) .
b. Dua vao s6 liéu xac dinh trong hai lién két N-B va P-B, lién két nao bén hon? Hay giai thich so sanh
d6 dua vao cau tao nguyén t? 3
Huwdng dan giai

MC3DBMG3 () ‘ MC3D () + BM€3 (g) (1)
a. Ta c6: AG"= -RTInK

Dbi véi hop chit MesNBMes: AG)= - 8,3145.373,15.1n0,472 = 2329,33 (J/mol).

Twong tu d6i v6i hgp chit Me;sPBMe;: AGy= - 8,3145.373,15.1n0,128 = 6376,29 (J/mol).

AGJ<AGJ— hop chiat Me;sPBMe; kho phan li hon
b. AH’= AG’+ TAS"—>AH=2329,33 +373,15.191,3 = 73712,93 (J/mol)

AHj=6376,29 + 373,15.167,6 = 68916,23 (J/mol)
—AH}>AHj—> lién két N-B bén hon.

Trong phan tir (CH3);sNB(CHs)s va (CH;);sPB(CHs)s thi N ¢6 ban kinh nho hon P va mat d6 e cao hon tao
thuan loi tao lién két cho nhan hon P.

Céu 21: (HSG 10 Cap Truwong Nam 2022 —2023) )
Amoni hidrosunfua kém bén, dé phan huy thanh NH; (g) va H,S (g). Cho biét:
T= (t°C +273) K; R= 8,314 J/(K.mol).

Hop chit H' (kJ/mol) S" (J/(K.mol))
NH,HS (s) ~156,9 113,4
NH;(g) —45.9 192,6
HaS (g) ~ 20,4 205,6

Tinh AHozgg, Asozgg va AGozgg cua phén 1’mg trén.
Huéng din giai
AH' = — 45,9-20,4— (~156,9) = 90,6 kJ/mol
AS’=192,6 +205,6 — 113,4 = 284,8 J/K.mol
AG" = AH’ — T.AS" = 90600 — 298.284,8 = 5729,6 J/mol hay 5,7296 kJ/mol.

Cau 22: (HSG 10 Cip Truong Quing Nam Nim 2022 — 2023)
Cho cac phan tmg sau voi cac dir kién nhét dong cua cac chat ¢ 25°C.

CO, +H, CcoO +H,0
AHC05 (KJ/mol) ~ 3935 0 -110,5 -241,8
S° (J/mol) 213,6 131 197,9 188,7

a. Hay tinh AH 5 ; AG%0s clia phan tmg va nhan xét phan tmg c6 tu xay ra theo chiéu thuan ¢ 25°C khong?.
b. Hay xé4c dinh nhiét d6 (°C) dé phan tng thuan bat dau xay ra (gia str bo qua su bién d6i caa AH’; AS° theo
nhiétdo)
Hwéng din giai

a. Co6 phan tmg: CO, + H, —»CO + H,O

AHozgg = 41,2 KJ/mol

Asoz9g = 42]J/mol

AGozgg = AHozgg — AS°298 = 28684 J/mol
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Vi AGgs > 0 nén phan tmg khong tu xay ra & chiéu thuan & 25°C.
AHY

200
T - 412

=y 095K
AS 2

b. Dé phan ng xay ra theo chiéu thuan thi: AG*r= AH’ -~ TAS® <0
Cau 23: (HSG 10 THPT Bach Dang Hai Phong Nam 2022 - 2023)

- '.;."I".; -.--l‘:l.-.l.--_F ; 1 — 4+ fA90 ok
Cho phén émg: SI0,(s)+ 2C(s)—=Si{s)+ 2CO{g) A H., = 10899k]

a) Tinh nhiét tao thanh chuén SiO. Biét nhiét tao thanh chuén cta CO 1a —110,5 kJ.mol™"
ASY)
b) Tinh entropy cua phdn tng trén ( ' ), biét:
Chat C CO Si
S..(J.mol =K | 5,7 197,6 18,8

Si0,
41,8

5 ()
¢) Tinh bién thién ning luong ti do Gibbs ( ' ) cua phan ung trén ¢ 25°C.

P 5 5 ALl AQD
d) Hay xac dinh nhiét d6 t6i thidu dé phan tng trén xay ra. Biét 2H - AS' cua phan tng trén khong phu
thudc vao nhiét do.

Hwéng din giai

a) Ta co:

AH, =2AH. . —-AH. .,  =0899=2(-110,5}-A H_ .,
— AN HL ., L =910.9klmol

b) Ta co:

AS"=28 +§_ - {5;:.. v 28] '}: 219704 18,5 (41.8+ 2.5.7 )= 300.8LK

¢) Ap dung cong thirc:

AGL, =AH., - TASL, = AG., = 089,910 = 298.300,8 = 382,410 ] = 582, 4kJ
d) Phan (g trén xay ra khi 4G~ < 0= AH'-TAS" <0

AH"  089,9.10°
AS' 3008
Vay & nhi¢t do tu 1912K (hay 1639°C) tré [én thi phan ing xday ra.

=T= =912k

Céau 24: (Olympic 30/04 — Lép 10 THPT Budn Ho bakLak Nam 2022 - 2023)
Bict gia tri nhiét dong cua cac chat sau ¢ dicu kién ti€u chuan (298 K) la:

Chét Fe Oz FCO F6203 FC304
AHY (cal mol-1) 0 0 ~63,7 | —169,5 | —266,9
S° (cal.mol-1.K-1 6,5 49,0 14,0 20,9 36,2

Tinh bién thién ning luong do Gibbs (AG®) cua su tao thanh céac iron oxide, tir cac don chat ¢ diéu kién
chuan. Ttr do hay cho biét ¢ di€u kién chuan iron oxide nao bén nhat?
Huwéng dan giai

Fe+ liil—r Fe)
- =2

= (1
AH| =—-03700calmal’
~il ~ il —il ] ~il - |
AS; =8~ (8, + 8, )=-1 Jealmol LK
AG! = AH = TAS = -58034cal.mol
2
2Fe+ 20, Fe,0.
- 2

AHY = —169500¢cal.mol

AS =8, (28, +=8 )=—-05"5calmol K

[ | tad
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AGL = AH) -TAS = -149951. 2 calmol
2Fe 120, 5 Fe 0, )
AHY =-200900calmol
AS =8, . —(38, +28  )=—8L3calmol K~
AG] = AH! —TAS! = -242072,0 calmol

AG, < AG, < AG
Ta co:

Viy ¢ diéu kién thuong oxide Fe304 bén nhat

Cau 25: (Olympic 30/04 — Lép 10 THPT Buén Ma Thut PakLak Nam 2022 - 2023)

Dbt chay ethane (C,Hs) thu san pham 1a khi CO, va H,O (16ng) & 25°C.

a. Viét phuong trinh nhiét hoa hoc cua phan Gmg xay ra. Hay xac dinh nhiét hinh thanh ethan va ning luong
lién két C=0. Biét khi d6t chay 1 mol ethan toa ra luong nhiét 1a 1560,5KJ. Va:

AHy, (KJ.mol™) Lién két | Ning luong lién két ( KJ.mol™)
CO, -393,5 Cc-C 347
H,0 () |-285.8 H-C 413
0, 0 H-O 464
0=0 495

b. Phan tng c6 AG® = -1467,5 ( KJ.mol"). Hay tinh d¢ bién thién entropy (AS°) ctia phan Gmg di cho theo
don vi J.mol' K. i
Huwéng dan giai

7
CHs + 20, —— 2C0, + 31,0 AH = - 1560,5 KJ
2C,H + 70, ——> 4CO, + 61,0 AH=-3121KJ

AHp= 4AH,CO; + 6AHH,O - 7AHyO: - 2AHwC:He
4/—393,5)+6(—285,8|—(—3121]

= AHwC:Hs = 2 =-83,9 (KJ.mol")
AHpu = 2Ec,c + IZEC,H + 7E0=o - 8Ec:o - 12EH,O
2x347+12x413+7 x495—12 x 464 —(—3121 ]
= Ec-o = 8 = 833( KJ.mol™)
—1560,5—(—1467,5|

b) AG® = AH® - TAS® =AS° = 125+273| =-0,312 (kJ.mol'K™") =-312 J.mol" K!

Cau 26: (Olympic 30/04 — Lop 10 THPT Lé Quy Don DakLak Nam 2022 — 2023)

Cho cac dir kién: N204(g) | 2NO,
AH’«(KJ/mol) 9,665 33,849
AS%05(Jmol 'K 304,3 240,4

Néu gia thiét don gian: Bién thién enthalpy va entropy phan tng it bién ddi theo nhiét do thi phan tng s& tu
phat ra theo chiéu nao tai nhiét do: 0°C va 100°C.
Hwéng din gidi

AH"=2x33,849 -9,665 =+ 58,033 (KJ)
AS’=2x240,4-304,3=+176,5 (J)
AG" =58,033 -Tx 176,5 x 107 (KJ)
0 0°C: AG; = 58,033 —273 x 176,5 x 10°=+9,849 (KJ)

Vay ¢ 0°C phan tng xay ra theo chidu nghich (chiéu tao N,O.)
0 100°C: AG’;; = 58,033 — 373 x176,5 x107=-7,802 (KJ)

Vay ¢ 100°C phan tng xay ra theo chiéu thuan (chiéu tao NO,)

Cau 27: (Olympic 30/04 — Lop 10 THPT Ngo Gia Tu DakLak Nam 2022 — 2023)
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Cho cac dir kién sau cua cac chat:

CaCO;( CaOy +  COy

AH"
o5 (kJ/mol) - 1270 - 635,5 -393,2
AS® (298K (J/molK) 92,7 39,7 2136

o AHS AST. . R
a. Tinh 295 729 cua phan ing trén.

b. Xéc dinh chiéu phan timg & 298K.
Huwdng dan giai
a. Tinh Moo | A

0 T‘ ; 1 _T‘ ’ 1
Afgpe = 20 =2 A _ 3939 6355+ 1270 = 241.3 (kI/mol)
ASY Y as' =Y as’

s = 2857 25 29136+ 39,7-92,7 = 160,6 (J/mol)

b. Xac dinh chiéu ctia phan tmg
Ta co AG® _ AH'-TAS
Ma T=298K

0
= AG _941,3.1000 — 298. 160,6 = 19,344 (kJ/mol)

0 M N r
= AG L= phén tmg xdy ra theo chieu nghich tirc la chicu tir CaO ket hop véi CO; tao ra CaCOs.
Céu 28: (Olympic 30/04 — Lop 10 THPT Nguyén Binh Khiém PakLak Nam 2022 —2023)
Cho cac dir kién sau cua cac chat:

Hyy + COz | H,O g + CO
0
AH (kJ/mol) 0 -393)5 -241.,8 -110,5

A Sl tmolK) 30 6 213,7 188,7 197,5

0 0 0
a) Hay tinh A o ; A, S0 ; E cua phan ing? Tur d6 nhan xét xem phan ung c6 tu xdy ra theo chiéu
thuan ¢ 25°C dugc hay khong?

. . L 0 0
b) Hay xac dinh nhiét d6 t°C d& phan tmg thuan bit ddu xay ra?( gia st bo qua su bién déi 2471 ; &5

nhiét d¢)

theo

Hwéng din giai
0 T‘ ; | _T ; ]
a. Tu dir kién ta co: AHys = Z A s = ZAH

ASY STas" -V ag”
o= L 7 =188,7+197,7 - 213,7 — 130,6 = 42,1 (J/K) = 0,0421kJ/K

0
AGu _ A ~TAS y6i T = 298K = 41,2 -298.0,0421 = 29,5542 (kJ)

1 =241,8-110,5+393,5=41,2 (kJ)

0
Nhan thay AG >0 nén phan (g khong ty xay ra theo chiéu thuan ¢ 25°C.
b. D€ phan tng tu x4y ra theo chi€u thuan thi
AH" s 412

AS" hay 00421 =75978 2K hay t°C > 705,62°C.

T >

AGr _ A" TAS <o =

Cau 29: (Olympic 30/04 — Lép 10 THPT Nguyén Cong Trir PakLak Nim 2022 — 2023)
Xét phan ung: NH4COONH inh tné) ‘ CO; ) + 2NH; véi céce gia tri nhiét dong nhu sau

NH4COONH2(tt) COz (2) NH3
AH, (klmol™'} -645,2 -393,5 -46,2
AGY, (klmol™) -458,0 -394,4 -16,6

1. Hoi ¢ diéu kién 27°C thi phan tmg di theo chiéu nao?

2. Tinh bién thién entropy ctia phan ting & diéu kién trén.

3. Néu coi AH'va AS’ ¢ phan tng khong bién d6i theo nhiét d6 thi ¢ nhiét d6 nao phan ung ddi chiéu?
Huéng din giai

1. Ap dung cong thuc:
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C=DLAG!,

0 ! \
AGyy, (phan ung) = EJMJ o 7' =-394.4+2.(-16,6) — (-458,0) = 30,4 k] = chiéu nghich.

2, AHY, (phan tng) = 2AH:, = DA, -393,5 + 2.(-46,2) — (-645,2) = 159,3 kJ
AH"—AGY  159,3-30.4 |
= AS" = = =0,430(kJK™")
159.3

AG'=AH"-TAS' <0=TAS' >AH" = T> = 370K.

3. Bé phan tng xay ra theo chiéu thuén thi 0,430
Céu 30: (Olympic 30/04 — Lop 10 THPT Tran Nhan Tong PakLak Niam 2022 — 2023)
Cho cac phan tng sau vdi céc dir kién nhiét dong cua cac chat ¢ 25°C:
CO,+H, ' CO+H,0
CO, H, CO H,O
Agyo -393,5 0 -110,5 -241,8
HSIOZZ ((ﬁﬁ;) D 213,6 131,0 197,9 1887

a) Hay tinh AH%g, AS%05 va AG%ss ctia phan ng va nhan xét phan tng c6 tu xay ra theo chiéu thuan & 25°C
hay khong?
b) Gia sir AH cta phan tng khong thay ddi theo nhiét do. Hay tinh AG® 573 ctia phan Gng thuén & 1000°C va
nhan xét.
¢) Hay xac dinh nhiét d¢ (°C) dé phan ung thuan bat dau xay ra (gia st bo qua sy bién déi AH?, AS° theo
nhiét do).
Huéng din giai
a) AH0298 , AS°298 va AGozgg
Pt phan tng: CO,+H, ' CO + H,O
tacod: AH0298(pu) = [AH0298(CO) + AHOZQS(HZO)] - [AH0298(coz)+AH0298(H2)]
=(-110,5 - 241,8) — (-393,5) = 41,2 KJ/mol = 41200 J/mol
AS0298(pu) = SOZ98(CO) + SOZQS(HZO) = [80298(C02)+ 80298(1-[2)] =42 J/mol
AGozgg(pu) = AHoggg(pu) —TAsozgg(pu) =41200 — 298 x 42 = 28684 J/mol
Vi AG%0s5m) > 0 nén phan tng khong tu dién ra theo chiéu thuan & 25°C
AGH .1'.{1 11
——=—+AH" [ —-—)
b) &p dung cong thirc : T, T, LT
Thay s6 tim ra AG®,73= 1273[ 28684/298 + 41200(1/1273 —1/298)] = -12266 J/mol
Vi AG'57; < 0 nén phan tmg ty dién ra theo chiéu thuan & 1000°C
¢) Bé phan g tu dién ra theo chiéu thuan thi : AG; = AH® ~TAS’<0
= T>AH’ AS°=41200/42 = 980,95K tirc & 707,95°C

Cau 31: (Olympic 30/04 — Lép 11 Chuyén Nguyén Du PakLak Nim 2022 — 2023)
Tur cac dir kién:

Chét 0,(g) Cl(g) HCI (g) H,0 (g)
S (Jmol'K™') 205,03 222.9 186,7 188,7
AHY (kJ.mol™) 0 0 92,31 241,83

a. Tinh hang s cAn bang cta phan tmg & 298K:
~_4HCI(g) + 02(g) ' 2Ch(g) + 2H,0 (g) o ‘
b. Gia thiét rang AH va AS cua phan (mg khong phy thudc vao nhiét do, tinh hang s6 can bang cua phan ng
& 698K. Biét: hang so khi R = 8,3145 J.K™'.mol" )
Hwéng dan giai
Phan tng: 4HCI(g) + O,(g) ' 2CL (g) + 2H,0 (g)
a. Ap dung cong thire: AG = AH —T.AS
AH"=2aH) | —4aH,  =-114.42k]/ mol

Ta co:
AS'=285 25 —45 -5 =-12803]/ molK
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Thay céc gia tri: AHT:AS cua phan tng va T = 298K vao cong thurc trén ta dugc: AGT = —70088, 20(])
AG'=-RTInK =-2303RTIgK
AGH
T - .
K =R P ek =10
b. Khi AH’,, va AS%, khong phu thudc vao nhiét do, ta c6 thé xac dinh K, & 698K bang biéu thiic:
In Kiw =— AH( | e In— =-20.47
K.. R L oos 208

— hay Kp«,gg) = 101’34

Cau 32: (Dé‘Chl'nh Thirc HSG Loép 10 Hﬁ Tinh Nam 2022 - 2023) N
Cong doan dau tién cua qua trinh san xuat silicon cé dd tinh khiét cao phuc vu cho cong nghé ban dan dugc
thuc hién bang phan ung: SiOx(s) +2C(s) = Si(s) + 2CO(g) (1).
1. Khong can tinh toan, chi dya vao su hiéu biét vé ham entropy, hiy du doan su thay d6i (ting hay giam)
entropy cua h¢ khi x4y ra phan tng (1).

0 0 o}
2. Tinh AI'H”“ ArSZ% A Gass clia qué trinh diéu ché silicon theo phan tmg (1).
3. Phan ng (1) s& dién ra uu thé theo chiéu thuan bat dau tir nhiét d6 nao? (Coi sy phu thudc cia AS vy
AH vao nhiét do 12 khong dang ké). Biét & diéu kién chuan, tai 298 K, entropy va enthanpy ctia cac chat:

Chit SiOs(s) C(s) Si(s) CO(g)
S%s (J/mol K) 41,8 7,5 18,8 197,6
AHY, (KJ/mol) -910,9 0,0 0,0 -110,5

‘ Huéng din giai i ’
1. Theo chi€u thudn, phan tng (1) tang 2 mol khi. Trang thai khi c6 mirc d¢ hon loan cao hon trang thai ran,
tic 1a c6 entropy 16n hon. Vay khi phan tmg xdy ra theo chiéu thuan thi entropi cta hé tang.
2. AS’ = 2.197,6 + 18,8 - 2.5,7-41,8=360,8 JK'
AH"=2(-110,5) + 910,9 = 689,9 (kJ)
AG" = AH"_ TAS"= 6899 -298 . 360,8.10° = 582,4 (k).
3. Phan tng (1) s& dién ra wu thé theo chiéu thuan khi AG bt dau c6 gia tri am:
AG= AH’ . TAS"=6899-T. 360,8.10° =0 = T=1912 K. ‘
Vay tir nhiét do 16n hon 1912 °K, can bang (1) s€ dién ra wu tién theo chiéu thuan.

Céu 33: (P& Chinh Thitrc HSG Lép 10 Cap Cum Hai Dwong Nim 2022 — 2023)
Cho trinh phan rng héa hoc: 2NaHCO; (s) — Na,COs; (s) + CO,(g) + H,O (g)
Chit

NaHCO:; (s) Na,CO; (s) CO:(g) H,0 (g)

S8 (J/mol K) 101,7 135,0 2138 188,7

A o) -950,8 -1130,7 -393,5 -241,8
AHS,, | Sg'% AG),

a) Hay tinh 298 *% cua phan (ng? O 25°C Phan tmg c6 tur xay ra khong?
b) Tinh luong C;HsOH cén dé cung cap lugng nhiét cho phan tng diéu ché 2,479 lit khi CO, (dkc) & trén.
Biét:

Chét C:H:OH (1) CO:; (g) 0: (g) H.0 ()
A mol) -277,6 -393,5 0 -241,6

AHzos)s = E AH,

AS?% - E-’ﬂf“.l.._ D

AG.,

298 —=

0
AH' o

> as!

Ay

Hwéng din gidi

a. T dir kién ta c6 : 2NaHCOs; (s) — Na,COs (s) + COx(g) + H,0 (g)

N A
p

=135,6.1000 — 298.334,2 = 36038,2 (J)

uigeli.xyz

© =-1130,7 — 393,5 — 241,8 — 2(- 950,8) = 135,6 (kJ)
=135+213,8 + 188,7 - 2. 101,7 = 334.1 (J/K)
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0
Vi 805 > 0 nan phan ung khong tu xay ra & 25°C
b. CH;OH + 30, — 2CO; + 3H,0

0 5 N
Aoy = ZAH =2 A 94163 +2.(-393,5) — (- 277.6 +3.0) = - 1234.2 (k])

- Bé thu duoc 2,479 lit khi CO» (dke) thi nhiét phén 0,2 mol NaHCOs
- Vay luong nhiét can dé nhi¢t phan 1a 13,56 kJ

13,30
=0.011
Vay s6 mol C,HsOH can dé ddt chay, cung cip lugng nhiét cho phan tng trén la: 1234,2 mol
- Khéi lwong C,HsOH = 0,011.46 = 0,506 g
Cau 34: (Olympic 30/04 — Lop 10 THPT Chu Vin An PakLak Nam 2022 — 2023)
Tinh (AH) cua phan ng:
a) Hygy + Clyg > 2HCly) ; AH=2?
b) 2HgOw > 2Hgp+ Ong 3 AHy=?
- Biét ning luon llen két cac chat nhu sau:
E (kJ.mol™) 4359 | 2424 | 431,0 | 61,2 | 498,7 | 3557
Hwéng din gidi

a) AHa: 2EHC1 — EHz - EC]2 :2431,0 - 435,9 - 242,4 = +183,7 (kj/mOl)
b) AHy=2Ey, + Eoy - 2Ese0 =2.61,2 +498,7 - 2.355,7 = -90,3 (kj/mol).
Cau 35: (Olympic 30/04 — Lép 10 THPT Chuyén Nguyén Du DakLak Nim 2022 — 2023)
Xac dinh nang luong cua lién két C — C trén co so cac dir kién sau

7

ol + 2 Ong—> 200y + 31,00 ArHnial — 1561 1
2He(e) 2(e) 2®) 200

Cho enthalpy tao thanh chuan : 4 H298( )(COZ’ 9) __ 394 kJ / mol ; 4 H298( )(HZO’ 1) 285 kJ/mol.

0
Than chi = Cy AHY 717 17/ mol.

Nang lugng lién két :  E,(H- H) = 432 kJ/mol ; E,(C —H) =411 kJ/mol.
9 Huwdng dan giai
Dua vao cac dir kién cua bai toan c6 thé xay dung chu trinh nhu sau :

7
CaHegy + 7 Oa(k) —7— 2C 0 + 3H20q

r

Ec_c+6Ec_n
C(kj + 61{(1;3 2 ﬂH: = ﬂHE
0
-2AH ] w2k
—3Ex_H +20209

3
Lg 3H2|:k:| + ;T Ogﬂ{)

Ap dung dinh luét Hess cho chu trinh nay, ta duogc :

0 0 0 0
AH; _ By (C = 0) + 6Ey(C - 1) 221 _ g -y + 285 4 3AHS

Thay céc gia tri vao h¢ thirc nay s€ thu dugc : Ey(C — C) = 346 kJ/mol.

Cau 36. (Olympic 30/04 — Lop 10 THPT Hai Ba Trung PakLak Nam 2022 - 2023)
Cho biét nhiét hinh thanh chuan ctia CHa, CoHe(g 1an lugt bang -17,89; -20,24, nhiét thiang hoa ctia Cgpar 12
170, nang luong lién két Eyy 12 103,26,
Hay tinh nhiét hinh thanh chuan ctia CsHg. (Cac gié tri déu dugc tinh theo Kcal/mol).
Hwéng din gidi
Tir gia thiét ta c6:
C(gr) + 2H2(g) — CH4(g) (1) AHl = -17,89 (Kcal/mol)
2C(gr) + 3H2(g) — CZH()(g) (2) AHQ = —20,24 (Kcal/mol)
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C(gT) — C(k) (3) AH; =170 (Kcal/mol)
Haye — 2H (4) AH4=103,26 (Kcal/mol)
CHig — Cp t+4He (5) AHs

+ta c6 (5)= -(1)+(3)+2(4)

Nén AHs =-AH, + AH; + 2AH, = 394,41 =4 Ec.u =Ecn = 98,6025(Kcal/mol).
CHey —2Cp+6He  (6) AHg

+1a ¢6 (5)= -(2)+2(3)+ 3(4)

Nén AHes =-AH, + 2AH; + 3AHs= 6 Ecn + Ec.c =Ecc = 78,405(Kcal/mol).
CHsy —3Cy+8Hy (7)) AHy

AH; = 8 Ecr + 2Ec.c = 945,63(Kcal/mol)

= 3C T 4Hye — CsHse (8) AHs

Ta co (8)=-(7)+3(3)+ 4(4)

AHg =-AH; + 3AH; + 4AH, = -22,59 (Kcal/mol)

Dap 4n nhiét hinh thanh chuan ciia CsHg 14 -22,59 (Kcal/mol)

Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE

Ciu 1. Mot binh gas (khi hoa 16ng) chira hdn hop propane va butane véi ti 16 sé mol 1 : 2. Xac dinh nhiét
luong toa ra khi d6t chay hoan toan 12 kg khi gas trén & diéu kién chuan. Cho biét cac phan tng:

0
€ He (&) +50 (2) ———> 3CO_(g) +4H O() A rH 298 = - 2220 k)

13

— 0
Hi(g)+ 2 Oxg) — 4COx(g)+ SH0() M= 2874 k1
C

Trung binh mdi ngdy, mot ho gia dinh cin d6t gas dé cung cap 10 000 kJ nhiét (hiéu suat hap thy nhiét 1a
80%). Sau bao nhiéu ngay ho gia dinh trén sé& st dung hét binh gas 12 kg ?

FETROVIETNAM
GAS

Sir dung gas trong ho gia dinh

Hwéng din gidi
C;sHs ( x mol) ; CsHyo (2x mol) => 44x + 58.2x = 12.1000 => x = 75 mol
Nhiét dot chay 12 kg gas 13 : Q = 75.2220 + 75.2.2874 = 597600 (kJ)
597600

10000@

S6 ngay st dung hét binh gas = 80 = 47,808 ~ 48 (ngay)

Ciu 2.Glucose 1a mot loai monosaccarit voi cong thirc phan tir C¢H 1,06 duroc tao ra boi thuc vat va hau hét
cac loai tdo trong qua trinh quang hop tir nudc va CO,, str dung nang luong tir anh sdng mat troi. Dung dich
glucose 5% (D = 1,1g/mL) 14 dung dich duong tiém tinh mach, 13 loai thudc thiét yéu, quan trong cta T
chic Y té Thé gigi (WHO) va hé théng y té co ban. Phuong trinh nhiét héa hoc cta phan tng oxi hoa
glucose:

0
CoH1OK(s) + 60x(2) —— 6COx(g) +6H:0() rHas= 28030 ks

Tinh ning luong tdi da khi mot nguoi bénh duoc truyén 1 chai 500ml dung dich glucose 5%
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GLUCOSE MAU
L o ErEaEw._ .

Dung dich glucose 5% Xét nghiém glucose trong mau Glucose trong mau

Hwéng din giai
0
CeH1204(s) + 60,(g) — 6COx(g) + 6H.0()) AHg_ -2 803,0 kJ

myq = V(mL).D(g/mL)
Tinh s6 mol glucose ¢ trong 500mL glucose 5%(D =1,1 g/mL)

Co%=" 100% o= e 0

s = L => Nyieose = 11/72 mol
Ning lugng t6i da khi mot nguoi bénh duoc truyén 1 chai 500ml dung dich glucose 5%(D =1,1 g/mL) la
11/72.2803,0 = 428,23 kJ
Céu 3.Khi gas chira chii yéu cac thanh phan chinh: Propane (CsHs), butane (C4Hjo) va mot s6 thanh phan
khéc. Bé tao mui cho gas nha san xuét da pha tron thém chét tao mui dic trung nhu methanethiol (CH;SH),
c6 mui gidng t6i, hanh tay. Thanh phan khi gas, ti 1& hoa tron phd bién ciia propane : butane theo thir tir
30 :70 dén 50 : 50.
a)Muc dich ciia viéc pha tron thém chat tao mui dic trung vao khi gas 1a gi ?
b) Cho phuong trinh nhi¢t hoa hoc sau

C H (g)+50 v 4 AH% = 2220
3 8(g) 5 2(g) —>3C02(g) + H2O(g) pMogg = - ]
13
- . 0
cCH @ 2 0@ LN 40 (&) +5H 0f@) A Hg = 28741

Tinh luong nhiét toa ra khi dt chay hoan toan 1 binh gas 12 kg véi ti 18 thé tich cta propane : butane 1a 30 :
70 (thanh phan khac khong dang ké) & diéu kién chuén.

¢) Gia sir mot ho gia dinh can 6 000kJ nhiét mdi ngdy, sau bao nhiéu ngay sé& sir dung hét 1 binh gas (v6i
hiéu suat hap thy nhiét khoang 60%).

St dung gas trong ho gia dinh

uigeli.xyz Trang 51



uigeli.xyz

) Huéng din giai i
a) Muc dich cua viéc pha tron thém chat tao mui dac trung vao khi gas dé giup phat hién gas khi xay ra su
6 10 ri.
b)

m m
CHs=12.0,3=3,6kg=> “"w=12-36=84kg

0
CHo= (3,6.10°): 44 = 81,8181 mol = rMzs= 2220.81,8181= 181 636,36 kJ

0
Caho = (8,4.10°): 58 = 144,8275 mol => Az -2874. 144,8275 =416 234,48 k]

Téng nang luong thu duoc : 181 636,36 +416 234,48 = 597 870,595 kJ

597 870,595
, , 600020
SO ngay st dung hét binh gas = 60 =59,79~60 (ngay)
Cau 4.
CaHio(g) + O02(g) — COx(g) + H20(1) CsHs(g) + O(g) — COx(g) + H0(1)
o} o}
AHase (,Hy, 0)= - 104,7 kKImol” AHase (,H o, @)= - 125.,6 kImol”
AHS AHS

2% (H,0, 1)= - 285,83 kJmol™ 2% (CO,, g)= - 393,51 kJmol™

Mot binh nuéc biang nhom c6 khdi lwong 0,35 kg, chia 2 kg nude.

Tinh khéi luong gas (g6m 40% propane (Cs;Hs) va 60% butane (CsHio) vé sb mol) da dbt chay dé cung cap
nang luong cho &m nudce do tir 25°C den nhiét d6 100°C.

Biét: Pé 1kg nhom ting 1°C can cung cip nhiét luong 1a 880 J va kg nude ting 1°C can cung cap nhiét
lwong 1 4200 J. C6 40% nhiét lwong ciia qua trinh ddt chay that thoat ra moi trudng.

i . ) Hwéng din gidi:
be 1 kg Al tang 1°C thi can cung cap nang luong 1a 880J
Pé 0,35 kg Al ting 1°C thi can cung cip nhiét ning 13 Qa J
1585
Q. = u =305
Pé 0,35 kg Al ting 1°C thi can cung cip nhiét nang 1a 308 J
Dé 0,35 kg Al tiang (100-25) °C thi can cung cip nhiét nang 13 Q, J
308.(100 - 25)

Q. =—— = = 23100
=> i ]

Dé 1 kg nuéc tang 1°C thi can cung cp nhiét nang 1 4200]
Dé 2 kg nudce ting 1°C thi can cung cap nhiét nang 14 Quuse J
24200
O néda

==

= =400

Pé 2 kg nudce tang 1°C thi cin cung cap nhiét nang 1a 8400 J
Pé 2 kg nudc tang (100-25) °C thi can cung cap nhiét nang 14 Q, J

S400.(100 - 25)
Q.= = 630000

Vay dé 4am nude (gdm 0,35 kg Al va 2 kg nudc) ting tir 25°C 1én 100°C 1a
Q=23 100 + 630 000 =653 100 J = 653,1 kJ
Vi ¢6 40% nhiét ctia qua trinh chay thét thoat ra méi trudng nén nhiét lugng do qua trinh chay thoat ra 1a

653, lxﬂ—l{}BS'jkj
100-40

Q’_
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CsHio) T 6,502 — 4COy) + SH20q)
A H % (1) 4%(-393,51)45x(-285,83) ][ 1x(- 125,6) +6,5%0]=2877 K]

. a _ - = - =
CyHig) + 5Oag — 3COsg + 4H:0y, A H g (20 3%(-393,51 ) +4x(-285,83) ][ 1x(- 104, 7) +5x0]=2219,15 K]

Go1 a=Nypropane =>MNbuane=2a.60:40=1,5a mol

Bcht 1 mol C;Hjy,) tod ra nhiét lugng 2219,15 kJ

=> dcht a mol Cs;Hg,) tod ra nhiét lugng ax2219,15 kJ
Bcht 1 mol C4H ) tod ra nhiét lugng 2877 kJ

=> dcht 1,5a mol C4H g tod ra nhiét lugng 1,5ax2877 kJ
Suy ra: ax2219,15 + 1,5ax2877 = Q’=1088,5 =>a=0,17
=>mg,—0,17x44 + 0,17x1,5x58=22,27 (gam)

Céu 5. Butane chdy theo so d6: CsHo(g) + 02(g) — COx(g) + H,O(1)
A¢HS

2% (C4Hyo, g)=- 124,7 kJmol!
0

AfHZ%(Hzo, )= - 285,83 kJmol
0

AfHZ%(COz, g)=-393,51 kJmol"

Dé chuyén mot binh nudc tir nhiét d6 20°C dén nhiét d6 100°C can nhiét luong 1a 1306,2 kJ.
Tinh khéi luong butane (C,H,o) da d6t chay dé cung cip ning lugng cho qua trinh dun s6i nudc néi trén.
Biét 45% nhiét luong cua qua trinh chay da that thoat ra moi truong.

Hudéng dan giai:
Vi nhiét luong sinh ra do qua trinh ddt chay that thoat 1a 45% nén nhiét luong sinh ra ctia qué trinh dot chay
butane la

Q=1306,2% —2_ 5 374,91
100-45
CsHio) T 6,502 — 4COy) + SH20q)
¢}
AH20e _14x(:393,51)+5x(-285,83)]-[1x(-2878)+6,5x0]= - 125,19 kI
Bcht 1 mol butane toa ra nhi¢t lugng 1a 125,19 kJ
Dcht a mol butane toa ra nhiét luong 1a 2374,91 kJ
1x2374,91
a=——— =1897
= 125,19

__m.,, =1897x58=1100,26(g)
Phan V: BAI TAP TRAC NGHIEM (IT NHAT 20 CAU)

Céu 1. Luong nhiét thoat ra khi d6t chay 1 mol cac hop chét hitu co cho duéi day:

Hop chat Nhiét téa ra (KJ/mol)
Methane 890
Axetilen 1300
Etan 1560
Propan 2220
Chét nao sau day s& cho lugng nhiét nho nhat khi dbt chay 1 gam chat d6
A. C;H; B. CH,4 C. CGH, D. C;H,

Huwéng din giai ) )
Nhiét téa ra (KJ/mol) khi dot chay 1 gam chat
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(., =890, %:ihk.r
: 1
Q. ,, =1300. %=:‘~[]kl
RN
Q, . =1500. %=51k1

Q. 2220. %%zmu

Cau 2. Binh “ga” st dung trong ho gia dinh Y ¢6 chira 11,36 kg khi hoa 1ong (LPG) gdm propan va
butanevéi ti 1& mol twong tng 14 5: 6. Khi dugc dbt chay hoan toan, 1 mol propan téa ra lwong nhiét 1a 2220
kJ va 1 mol butanetda ra luong nhiét 1a 2850 kJ. Gia sir ho gia dinh Y dung binh gas cho viéc dun nudc, moi
am nude chira 2 lit nude & 25°C, nhiét dung cua nude 14 4,2 J/g K, c6 37% nhiét d6t chay khi bi that thoat ra
ngoai moi trudng. Mot binh gas noi trén c6 thé dun séi bao nhiéu 4m nude?

A. 330 4m. B. 570 am. C. 555 4m. D. 326 4m.
Hudng dan giai
n, . =5x mol |

| =m,,, =44.5%+58.6x=1 1360=>x=20

n, . =ox mol|

Luong nhiét tda ra khi ddt chay hét 11,36kg khi ga trén la [00.2220+ 120.2550 = 504000k]

Nhigt cin dun s6i 1 &m nude (tir 25°C lén 100°C) Q7 MEDE200074.2-(100-2312030000 7030 kI
204000 394 = 555
S6 4m nude tdi da duge dun soila 040 am (nhiét am nudc nhan duoc 13 67%).

Céu 3. Phan tng tong hop glucozo ¢ cay xanh can phai dung ning luong tir anh sang mat troi:
6CO; + 6H,0 + 2813 kJ — C¢H .06 + 60,
Cho biét: Trong mdt phut 1cm? 14 lua hép thu duoc 2,09 J nang luong mat troi, 10% nang luong dé duoc
ding vao phan ung tong hop glucozo va 10% glucozo dugc tao ra chuyén thanh tinh bot. Mdi khom laa c6
20 14 xanh, mdi 14 xanh c6 5 cm? quang hop duoc; mat do Ita 1a 100 khom /1 m>. Khdi luong tinh bot tao ra
khi 1 ha (1 ha = 10000 m?) lua ké trén quang hop trong 1 gid va téng khéi luong CO, va H,O sir dung trong
1 gio quang hop néu trén la

A. 7222 gam va 165833 gam. B. 7222 gam va 117688 gam.

C. 8024 gam va 165833 gam. D. 8024 gam va 117688 gam.
Hwéng din giai
Nang luong dung dé tong hop glucozo cua 1 ha laa 1a trong 1h:
10000.100.20.5.2,09.10%.60 = 1,254.109 J = 1,254.106 kJ

6CO; + 6H,O + 2813 kJ — CsH 206 + 60,

B | n., =n,, =20674,72mol
0, = 445787

=»m,,, +m,, = 105532,04 gam
nC,H.0, — (C,H, O.)n+nH,O

==m, =445, 787.162.10% = 7221,75 gam

Céu 4. Xang E5 1a mot loai xang sinh hoc gitip thay thé mot phan nhién liéu héa thach, phu hop véi xu thé
phat trién chung trén thé gidi va gop phan dam bao an ninh ning lwong qubc gia. Mot loai xang E5 co ti 18
s6 mol nhu sau: 5% etanol, 35% heptan, 60% octan. Khi dugc débt chay hoan toan, 1 mol etanol sinh ra mét
luong nang lugng 1a 1367kJ, 1 mol heptan sinh ra mot lugng nang luong 1a 4825 kJ va 1 mol octan sinh ra
mdt luong ndng luong 1a 5460 kJ, nang luong giai phong ra c6 20% thai vao moi trudong, cac phan ting xay
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ra hoan toan. Mot xe may chay 1 gio cin mot nang lugng 1a 36500 kJ. Néu xe may chay 6 gio véi toc do
trung binh nhu trén thi khdi luong xing E5 can st dung 1a m kg. Gia tri ctia m 13

A. 5,57. B. 5,56. C. 7,19. D. 5,75.
Huwéng din giai
C6 20% nang luong thai vao moi truong nén c6 80% nang luong sinh cong.
Nang luong can thiét dé xe chay 6h 1a 36500.6/80% = 273750 kJ
Ning luong trén duoc cung cap boi x mol xing E5 gdm C,H;OH: 0,05x mol; C-He: 0,35x mol; CsHjs: 0,6x
mol
Béo toan nang lugng: 1367.0,05x + 4825.0,35x + 5460.0,6x = 273750 b x = 54,39
Myane = 46.0,05x + 100.0,35x + 114.0,6x = 5749 gam = 5,749 kg.

Cau 5. Mot mau con X (thanh phan chinh 13 etanol) ¢6 1an methaneol. Khi dugc dt chay hoan toan, 1 mol
etanol toa ra lwong nhiét 1a 1370 kJ va 1 mol methaneol téa ra lwong nhiét 1 716 kJ. Dét chay hoan toan 10
gam mau con X toa ra mot nhiét luong 1a 291,9 kJ. Phan tram tap chéat methaneol trong mau con X 1a
A. 6%. B. 8%. C. 10%. D. 12%.
Huéng dan giai ‘
Goi s0 mol CH;OH va C,HsOH trong 10g X lan lugtlaavab
[32a + 4ob= 10
| 716a+ 1370b=2919
__|a=0,025
 |b=02

=M, o = 32.0,025=0,8 (g)

Phan tram tap chat methanol trong X 13 0,810.100% = 8%

Cau 6. Pin ning luong mit troi nhién liéu nghién ciru rong rdi nham thay thé ngudn nhién liéu hoa thach
ngay cang can kiét. Trong pin nhién li¢u, dong dién dugc tao ra do phan ung oxi héa nhién li¢u (hidro,
cacbon monooxit, methaneol, etanol, propan,...) bang oxi khong khi. Trong pin propan — oxi, phan @ng tong
cong xay ra khi pin hoat dong nhu sau:

C.H.(k)+50.(k)+00H , . —3C0.~ +7 H.O()

O diéu kién chuén, khi d6t chay hoan toan 1 mol propan theo phan tng trén thi sinh ra mot lvong ning
lugng 1a 2497,66kJ. Mot bong dén LED cong suit 20W dugc thip sang bang pin nhién liéu propan — oxi.
Biét hiéu suét qua trinh oxi hoa propan la 80%, hi¢u suét sir dung nang lugng la 100% va trung binh ctr 1
gio bong dén LED noi trén néu dugc thip sang lién tyc thi can tiéu thy hét mot luong nang luong 72,00 kJ.
Thoi gian bong dén duoc thip sang lién tuc khi sit dung 176 gam propan 1am nhién liéu & diéu kién tiéu
chuén 1a:

A. 111,0 gio. B. 138,7 gio. C. 55,5 gio. D. 69,4 gio.
Huwéng din gidi
Béo toan nang lugng: 2497,66.4.80%=72.x=>x=111 gio

Cau 7. Trong y hoc, glucozo 1am thudc ting luc cho ngudi bénh, d& hip thu va cung cap kha nhiéu ning
lwong. Dung dich glucozo (CeH206) 5% c6 khdi luong riéng 1a 1,02 g/ml, phan tng oxi héa 1 mol glucozo
tao thanh CO, va H,O téa ra mot nhiét luong 1a 2803,0 kJ. Mot ngudi bénh duoc truyén mot chai chira 500
ml dung dich glucozo 5%. Nang luong tdi da tir phan ting oxi hoa hoan toan glucozo ma bénh nhan dé co
thé nhan duoc 1a

A. 397,09 k. B. 381,67 kJ. C. 389,30 kJ. D. 416,02 kJ.
Huwdng dan giai
Natucozo = 500.1,02.5%/180 = 0,14167
Nang luong t6i da = 0,14167.2803 = 397,1 kJ
Cau 8. Mot loai khi thién nhién c6 thanh phan phan trim vé thé tich nhu sau: 80% methane, 15% etan, con

lai 1a tap chét khong chay. Biét nhiét luong tda ra khi dbt hoan toan 1 mol methane 1a 880 kJ, 1 mol etan 1a
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1560 kJ va nang nhi¢t d cua 1 gam nudc 1én 1°C can cung cép 4,2 J nhiét luong. bé nang nhiét do cua 3 lit
nudc tir 25°C 1én 100°C can @6t chay vira dii V lit khi thién nhién & trén. Biét khdi lugng riéng cua nudc 14 1
g/ml va lugng nhiét ton hao 14 10%. Gia tri gan nhét cia V 1a:
A.37. B. 42. C.25. D. 28.

Huéng dan giai ‘ ) ‘
bé nang nhi¢t do cua 3 lit nuoc tor 25°C 1én 100°C can dot chdy x mol khi thién nhién gom
| CH_:0.8xmol

 C.H,:0,15xmol

' TC

o Sal=D Sy+ 5 = SAE = r".-x-"! A I8 )==x= 2==W=25 bt
Béo toan ning luong: (90% 98800 8x+1500=0,15x )= 10°=4,2=3000= | =(100-25)==>x=1,12=>\=25_ 085(])

Céu 9. Xing sinh hoc E5 (chira 5% etanol vé thé tich, con lai la xing, gia thiét chi 1a octan). Khi dugc dét
chay hoan toan, 1 mol etanol tda ra lugng nhiét 1a 1365,0 kJ va 1 mol octan téa ra luong nhié¢t 1a 5928,7 klJ.
Trung binh, mot chiéc xe may di chuyén duogc 1km thi cAn mot nhiét luong chuyén thanh cong co hoc c¢6 do
16n 13 211,8 kJ. Néu xe may dé di sir dung 4,5 lit xang E5 & trén thi quing dudng di chuyén duogc 1a bao
nhiéu km, biét hiéu suét st dung nhién li€u cuia dong co 1a 25%; khéi luong riéng cua etanol 1a 0,8 g/ml, cta
octan 1a 0,7 g/ml.

A. 250km. B. 180km. C. 200km. D. 190km.
Huwdng dan giai
n, =4300.5%.0,840 = 391304 mol

= 4500.95%.0,7/114 = 26,25 mol

n,

(13065.3,91304 + 5928,7.26,25).25% = 211,88

S=190 km
Cau 10. Binh “ga” loai 12 can sir dung trong ho gia dinh Y ¢6 chira 12 kg khi hoa 1ong (LPG) gdm propan
va butanevdi ti 18 thé tich twong g 1a 30: 70. Khi dwoc dét chay hoan toan, 1 mol propan toa ra luong
nhi¢t 1a 2220 kJ va 1 mol butanetoa ra lugng nhiét 1a 2850 kJ. Trung binh, lugng nhiét ti€u thu tur dbt khi
“ga” clia ho gia dinh Y 13 12.000 kJ/ngay va hiéu suét sir dung nhiét 1a 75%. Trung binh gia dinh Y tra bao
nhiéu tién ga trong 1 thang (30 ngady), biét gia binh ga 360.000 dong
A. 250000. B. 385000. C. 290000. D. 342000.
Huwoéng dan giai
Goi 3x, 7x lan luot s6 mol ctia propan, butan trong binh gas.
=>443x + 58.7x = 12.1000 = x = 22,3 mol
Tong nhiét luong toa ra khi d6t chay hoan toan mot binh gas 1a:
3.22,3.2220 +7.22,3.2874 =597149,4 k]
Té)ng nhiét lugng c6 ich: 597149,4.75%=447862k]
S6 ngay dung hét 1 binh gas: 447862:12000=37,32 ngay
S6 tién tra mdi thang: 36000.30/37,32=298 937

Cau 11. Xang E5 1a mot loai xang sinh hoc, duoc tao thanh khi tron 5 thé tich C,HsOH (D = 0,8 g/ml) véi
95 thé tich xang truyén thong, giup thay thé mot phan nhién liéu hoa thach dang ngay cang can kiét ciing
nhu giam thiéu 6 nhiém méi trudng. Khi d6t chay hoan toan 1 lit xing E5 thi han ché dugc x phan tram thé
tich khi CO, thai vao khong khi so v6i d6t chay hoan toan 1 lit xing truyén théng & cing diéu kién nhiét 6
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va ap suat. Gia sir xang truyén thdng chi chira hai ankan CsH,s va CoHay (ti 1¢ mol twong ting 4: 3 va D = 0,7
g/ml). Gia tri cia a gan nhét véi gia tri ndo sau day?

A. 1,53. B.2,51. C. 1,46. D. 3,54.
Huwdng dan giai
Xét 100 ml xang ES:
Vi o, =95mkV, ,,, =5ml
m,, o, =9307=1144x+1283x = x=19/240
=n,,, =19/00n_,, =19/80
m ,.,=3058=4=n_,,,=4/40
==N., =20 ., +8 0., +9-n., =4845(mol)
Xét 100 ml xéing truyén thong:
Vo o =100m]
m .o, = 10050, 7=1 14x4y+1 285 3y=>y=1/12
=0y =130 ., =174
:-'_-_'\.[']. : :H-’\[]_ : _";I"“[]_ : =50/12 n, g =59/12
=a=1457%

Cau 12. Nhiét dung rieng cua H,O 14 4,2 J/(g.°C) (C6 nghia 1a mudn 1am cho 1 gam nudc ting 1°C thi can
cung cip mot nhiét lwong 13 4,27). Khi d6t chay hoan toan 1 mol methane (CH.) thi luong nhiét téa ra 1a
890kJ. Gia sir c6 nhiing loai virus dang song trong cdc nude & 30°C va nhitng loai virus nay cé thé ngung
hoat dong hodc chét & 70°C. Vay dé dung 100 gam H,O trong cbc d6 tir 30°C 1én 70°C thi ta can phai dot
chay V lit khi methane ¢ diéu kién tiéu chuan. Biét ring trong qua trinh d6t va dun néng thi nudc chi hap
thu 75% nhiét luong. Gia tri V gan nhat 1a:

A. 0,317 B. 0,564 C. 0,168 D. 0,014
Huong dan giai
Goi x 1a s6 mol methane =>890 000.75%=100.4,2(70-30)=>x=0,02517mol=>V=0,564 L
Céu 13. Mot ho gia dinh mua than d4 1am nhién liéu dun ndu va trung binh mdi ngay dung hét 1,8 kg than.
Gia thiét loai than d4 trén chtra 91,333% cacbon va 0,542% luu huynh vé khoi luong, con lai 1a cac tap chét
tro. Cho cac phan tng chay cua cacbon va luu huynh sau:
Cir)+ O, (k) ——CO. (k) S(r)+ O {k)}——S0. (k)
Biét 1 mol capbon toa ra lugng nhiét 1a 393,5 }(J va 1 mol luu huynh téa ra lugng nhiét 1a 296,’8 kJ. Nhiég
luong cung cap cho ho gia dinh tir qua trinh dot than trong mot ngay twong duong bao nhiéu so6 dién (1 so
dién = 1 kWh = 3600 kJ)? ’ ) )

A. 13 s0. B. 14 so. C. 15 so. D. 16 s0.
Huwéng dan giai
nc = 1800.91,33%/12 = 137 mol
ns = 1800.0,54%/32 = 0,305 mol
Luong nhiét khi dot chdy 1800 gam than la: 137.393,5 +0,305.296,8 = 54000 kJ
Nhiét luong twong duong véi so dién 1a: 54000/3600 = 15 so dién
Céu 14. Cho biét dé dwa 1 gam nudc 1én 1°C thi can 4,184 J. Mudn dun séi 1 lit nudce tir 25°C dén 100°C thi
can dbt bao nhiéu lit khi butane(ga dun bép) & dktc, biét rang 1 mol butanechdy téa ra 2870,2 kJ (khdi lwong
riéng ctia nudce la 1g/ml)?

A. 2,45 lit. B. 2,24 lit. C. 4,48 lit. D. 5,6 lit.
Huéng dan giai i
Nhiét lugng can c6 dé dun so1 1 lit nude la: 1000 x (100 - 25) x 4,184 = 313800 (J) = 313,8 (KJ)
Nouane= 313,8/2870,2 = 0,109 mol
=> The tich C4H;o can d€ dun so6i1 1 lit nudce tir 25°C 1én 100°C 1a: 0,109 x 22,4 = 2,45 lit
Ciu 15. Butan 1a mot trong hai thanh phan chinh cta khi dot hoa long (Liquified Petroleum Gas-viét tat 13
LPG). Khi d6t chay 1 mol butanetoa ra lwong nhiét 1a 2497 kJ. Bé thyc hién viéc dun néng 1 gam nudc ting
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thém 1°C can cung cép nhiét luong 1a 4,18J. Khdi lugng butanecan dot dé dua 2 lit nude tir 25°C 1én 100°C.
Biét rang khéi luong riéng ciia nude 1a 1 g/ml va hiéu suét nhiét luong téa ra khi ddt chay butaneding dé
nang nhiét d¢ cua nudc 1a 60%.

A. 23,26 gam. B. 26,52 gam. C. 24,27 gam. D. 25,44 gam.
Huwéng dan giai
n,, =X
== 2850.10°x.00% = 2.5.10°.1.4,18.(100 - 25)
==x = 04583
=1, = 538x = 20,58 gam

| C

Cau 16. Binh “ga” sir dung trong ho gia dinh Y ¢6 chtra 10,92 kg khi hoa 1ong (LPG) gdm propan va
butanevéi ti 18 mol twong tmg 1a 3: 4. Khi dugc ddt chay hoan toan, 1 mol propan téa ra lugng nhiét la 2220
kJ va 1 mol butanetoa ra luong nhiét 1a 2850 kJ. Trung binh, lugng nhiét tiéu thy tir’ d6t khi “ga” ctia ho gia
dinh Y tuong tmg véi bao nhiéu s6 dién? (Biét hiéu sudt st dung nhiét 1a 49,83% va 1 sb dién = 1 kWh =
3600 kJ).

A. 50 . B. 60 s0. C. 75 s. D. 80 sb.
Hudng dan giai

n.,, =3xn.,, =4x=>443x + 554x = 10,92.1000 == x = 30

Nhiét luong c6 ich = 50%(2220.3x + 2850.4x) = 270900 kJ
S6 dién twong tng = 270900/3600 = 75,25 s6

Céu 17. Khi thién nhién chira cht yéu cac thanh phan chinh: methane (CH,), etan (C,He) va mot s6 thanh
phan khéac. Biét lugng nhiét téa ra khi d6t chiy methane va etan 1an luot 1a 890,36 kJ va 1559,7 kJ. Néu ho
gia dinh anh Tam can 10000 kJ nhiét mdi ngay, sau khoang bao nhiéu ngay s& dung hét binh gas 13 kg khi
thién nhién? (Biét ti 18 thé tich ctia methane: etan 1a 17: 2 véi hiéu suat hip thy nhiét khoang 60%)

A. Khoang 43 ngay B. Khoang 45 ngay C. Khoang 47 ngay. D. Khoang 50 ngay.
Huwéng dan giai
CH.(2)+20,(2) > CO(g)+ 2H.O(I) A H, =—890,30k7
CH, (2 %{J:[f]—r 200, (g)+ 3H.Olg) A H., =-153597kS
me, =83x(moln.,, =15x(mol)
bat

Q =T711594,273.00% = 420950, 563847
Luong nhiét co ich:
Thoi gian st dung binh ga:
420950.5025
1000 -

X7

(ngay)
Cau 18. “Lau tu s6i” 1a trao luu gy sbt v6i gidi tré Viét trong vai nam tro lai day.
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Chte nang 1am néng, chin thyc pham bén trong ma khong can st dung nguf)n nhiét nhu bép gas hay bép
dién 13 nho goi tao nhiét trong hop thuc pham. Cac gbi thudng cé thanh phan 1a voi séng (Ca0), duoc FDA
cong nhan 13 an toan. Goi tao nhiét hoat dong thong qua phéan tmg giita voi sdng véi nude duoc mo ta bang
phuong trinh héa hoc:
CaO (rin) + H,O (Iong) Ca(OH), (dung dich)
Biét nhiét téa ra ciia 1 mol voi sdng (CaO) 1a 81,9 kJ va nhiét lugng can tiéu ton it nhat dé 1am séi nude (¢
nhiét d6 25°C) 1a 156,9 kJ. Khéi lugng voi séng t6i thiéu can ding dé goi nhiét hoat dong dugc 1a

A. 107,3 gam. B. 105,4 gam. C. 102,7 gam. D. 101,5 gam.
Huéng i giai
Pé 1am 1 mol nude s6i tir 25°C 1én 100°C, luwong nhiét can 1a: 156,9kJ
Tinh luong nhiét ma x mol véi song (CaO) toa ra: 81,9.x kJ
=>x=1,915
Khéi lugng voi séng can dung la: 1.915x 50=107,24 gam
Céu 19. Xang sinh hoc Eyo 12 nhién liéu hdn hop giita 10% etanol va 90% octan vé khdi luong, con co tén 1a
gasohol. Hién nay c6 khoang 40 nudc trén thé giéi dang s dung nhién liéu nay trong cac dong co ddt trong
ctia xe hoi va phuong tién giao thong tai trong nhe. Biét rang nhiét lugng chay (nhiét toa ra trong qua trinh
dbt chay) cua nhién liéu do ¢ diéu kién tiéu chuan (25°C, 100kPa) duoc dua trong bang dudi day:

Nhién liéu |Cong thic |Trang thai [Nhiét lugng chay (kJ.g")
Etanol C2HS50H |.0.g 29,6
Octan C8H18 Long 479
Dé san sinh nang lu
ong khoang 2396 MJ thi can dbt chay hoan toan bao nhiéu tin xang E10 ¢ diéu kién 4éu chuan?
A. 5.0 x 107 tAn B. 5.2 x 107 tAn. C.
7.6 x 107 tn. D. 8.1 x 107 tan.
Huéng din gidi
Goi khéi lugng xiang E10 can d6t 1a x (gam)

|' m,_,, =09a(g)

[ m, oy =0.la(g)

— — 2390-10°=29,0-0,1+47,9.0,9a = 40,07a — a= 52008 g) = 5.2-10 tad

Cau 20. Voi séng c6 nhiéu ung dung nhu: san xuat vat liéu xay dung, vat liéu chiu nhiét, khir chua dat
tréng, téy ué, sat trung, xur li nudc thai,..Mat 10 nung véi cong nghiép st dung than da 1am nhién liéu c6
cong suat 210 tan CaO/ngay. Cho biét: Dé phan hity hoan toan 1 kg da voi (c6 20% tap chat tro) can cung
cap mot luong nhiét tdi thiéu 1a 1800 kJ. Dt chay hoan toan 1 kg than d4 giai phong ra mot lugng nhiét 1a
23000 kJ va c6 75% lugng nhiét nay duoc hap thy & qua trinh phan huy da voi. Tong khoi lugng (tin) da
voi va than d ma 10 nung voi trén sir dung mdi ngay gan nhat véi
A.496,26.B.517,66. C.423,91.  D.505,43.
Huwéng dan giai
100.210

M- =

T 680N
m, = 468, 75.1800 _ 48,91 (tad)

23000.75%

==m =468, 75+48,91 =517,66(taa)

=468, 75(tad)

Céu 21. Mot chiéc xudng may dung dong co d6t trong sir dung xing, trung binh mot gio hoat dong thi dong
co can mot nhiét lwong 14 9000 kJ. Gia thiét xdng chi gdm heptan va octan c6 ti 1& mol tuong tmg 1 1: 9,
khi duogc dot chay hoan toan 1 mol heptan tdéa ra luong nhi¢t 1a 3744,4 kJ va 1 mol octan toa ra lugng nhiét
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14 5928,7 kJ. Néu chiéc xudng d6 da sir dung hét 5 lit xang & trén thi thoi gian xudng hoat dong duoc 1a t
gio, biét hiéu suét st dung nhién li€u cuia dong co 1a 30%, khéi luong riéng cua xang 1a 0,72 g/ml. Gia tri
clia t gin nhét vai gia tri nao sau day?
A.6,0. B. 6,5. C.7.5. D. 7,0.
Huwéng dan giai
Goi C7Hi6 (x mol) va CsHis (9x mol) =>100x + 114.94x =m= 5000.0,72 => x = 3,197 mol

Nhiét luong tao cong co hoc: (3,197.3744,4 + 3,197.9.5928,7).0,3 = 54770 kJ
S6 gio hoat dong 1a: 54770/9000 = 6,08h

Ciu 22. Binh gas loai 12 kg chtra cha yéu thanh phan chinh 13 propan, butane(ti 1¢ thé tich twong tmg 1a 30:
70). Bé tao muii cho khi gas, nha san xuét da pha tron thém chat tao mui ddc trung nhw CH;SH (mui toi,
hanh tay). Luong nhiét toa ra khi dt chay hoan toan 1 mol propan va 1 mol butanelan luot 1a 2220 kJ va
2874 kJ; gia str mot ho gia dinh can 6000 kJ nhiét mdi ngay (hiéu suat hip thu nhiét 60%). Cho cac phat
biéu sau:
(a) Muyc dich cta viéc thém CH;SH dé gitp phat hién khi gas khi bi ro ri.
(b) Ti 18 khéi lugng propan: butanetrong binh gas 1a 50: 50.
(c) Nhiét lwong ho gia dinh trén thyc té tiéu ton moi ngay 1a 10000 kJ.
(d) Ho gia dinh trén sir dung hét mot binh gas trong 99,5 ngay.
S6 phét biéu diing 1a

A. 3. B. 2. C. 1. D. 4.
Huwéng din giai
a) Dling, propan, butanela cac khi khong muii, vi vay can thém CH;SH dé tao mui gitip phat hién sém gas bi
10 1i.

(b) Sai vi ne, N, =3:7®m., m., =344:7.58=00:203
¢) Pung vi lugng nhiét thuc té = 0= ngay
) Dt il hiét thyce té = 6000/60% = 10000 kJ/
(d) Sai vi n.,, =3 n.,, =7x=>443x +58.7x = 12000=> x = 22,305

Béo toan nang lugng: ) )
2220.3x + 2874.7x = 10000 x (SO ngay sir dung) — SO ngay st dung = 59,73 ngay
Ciu 23. Nhiét dung riéng cua H,O 1a 4,2 J/(g.°C) (C6 nghia 1a mudn lam cho 1 gam nuéc ting 1°C thi can
cung cip mot nhiét luong 1a 4,27). Khi dbt chay hoan toan 1 mol methane (CH,) thi lvong nhiét toa ra 1a 890
kJ. Gia str ¢6 nhing loai virus dang sdng trong mot cdc nudc & 30°C va nhitng loai virus nay co6 thé ngung
hoat dong hoac chét & nhiét 4o 70°C. Vay dé dun 100 gam H,O trong cde d6 tir 30°C 1én 70°C thi ta can
phai d6t chay V lit khi methane & diéu kién tiéu chuén, biét rang trong qua trinh d6t va dun néng thi nudc
chi hép thu duoc 75% lugng nhiét. Gia tri cua V g?m nhét véi gia tri nao sau day?

A.0,317. B. 0,564. C. 0,168. D. 0,014.
Huwdng dan giai
GO1 X=Niethane

bao toan nang lugng: 890000x.75% = 100.4,2(70 — 30)
— x=0,02517 mol — V = 0,564 lit
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