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- Phan @ng thu nhiét 1a phan ¢ng hip thu ning
luong dudi dang nhiét.
- Hau hét cac phan ¢ng thu nhiét déu can khoi mao
va khi phan &g xay ra van can tiép tuc dun nong.
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khong can dun nong tiép.

- Vi dy: Phan mg dbt chay xang, dau, gas, cui,
I1. Bién thién enthalpy ctia phan &ng va y nghia
+ Mt sb tir viét tat va ki hiéu
- chat dau (cd); san pham (sp); phan ung (reaction: r); tao thanh (fomation: f); chat ran (solid: s); chat long
(liquid: I); chat khi (gas: g); chat tan trong nudc (aqueous: aq) lién két (bond: b).
¢ Bién thién enthalpy (hay nhiét phan tng) la nhiét luong téa ra hoic thu vao cua phan tng trong diéu kién
&p suat khong doi.
- Ki hiéu: AfH; don vi: kJ hoac kcal (1 J = 0,239 cal)
¢ Bién thién enthalpy chuan
- Pbiéu kién chuan (dkc): Nhiét do: 25°C (hay 298K), ap suat 1 bar (d6i vai chat khi), nong do 1 mol/L (d6i
Vi chat tan trong dung dich).
- Bién thién enthalpy chuan (A Hj ) & nhiét lugng toa ra hoac thu vao cua phan tmg ¢ diéu kién chuan.
- Phuong trinh nhiét hda hoc 1a phwong trinh hoa hoc kém theo trang thai cac chat va nhiét phan ung. VD:
CHa(g) + 202(g) — CO2 () + 2H20() A,H3 = -890,0 kJ
Phuong trinh nhiét hda hoc cho biét: chat phan ng, san pham, ti 1& phan tmg, diéu kién phan ung, trang thai
c4c chat va nhiét phan @ng.
I11. Enthalpy tao thanh (nhiét tao thanh)
- Enthalpy tao thanh hay nhiét tao thanh (AfH) cuia mot chat 1a bién thién enthalpy cua phan ng tao thanh 1
mol chat d6 tir cac don chét & trang thai bén viing, & mot diéu kién xac dinh.
- Néu phan ting thyc hién & diéu kién chuan dugc goi la enthalpy tao thanh chuan (A Hj,).

- Vi du: Phan ing nung da vo6i, hoa tan vién C sti
vao nudc, ...

+ A;H3 Clia cac don chét bén virng bang 0.

+ A{Hjs <0 = chat bén hon vé mat nang lugng so Véi cac don chat bén tao nén né.

+ AHjg > 0 = chat kém bén hon vé mit ning lugng so véi cac don chat bén tao nén no.
IV. Y nghia caa bién thién enthalpy

A,Hjg > 0: Phan tng thu nhiét; A H, < 0: Phan ing toa nhiét.

0

- Gia tri tuyét d6i ciia A, Hj,, cang lon thi nhiét lugng toa ra hoic thu vao cang nhiéu.
- Cac phan tng toa nhiét thuong dién ra thuan loi hon phan ang thu nhiét.
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CHU PE 5. NANG LUQNG HOA HOC

% BAI TAP TU LUAN
Cau 1. Pién cac tir hodc cum tir thich hop vao chd tréng:
25°C (hay 298K) trang thai giai phong 1 bar nhiét luong 1 mol

nhiét phan tng hap thu thu nhiét toa nhiét 1 mol/L bén virng
(a) Phan tng toa nhiét la phan ang .....(1)...... nang lugng dudi dang nhiét.

Phan tng thu nhiét Ia phan Gng .....(2)...... nang luong dudi dang nhiét.

(b) Bién thién enthalpy (hay nhiét phan tmg) 1 .....(3)......toa ra hoic thu vao cua phan tmg trong didu kién ap suit khong
doi.
- biéu kién chuan (dkc) ¢ nhiét do: .....(4)......, ap suat .....(5)...... (d6i véi chat khi), nong 46 .....(6)...... (d6i vai chat
tan trong dung dich).
- Phuong trinh nhiét héa hoc la phuong trinh héa hoc kém theo .....(7)...... cac chatva .....(8)......

- A Hq > 0: Phan tmg.....(9)......; A Hjg < 0: Phan tng.....(10).......
(c) Enthalpy tao thanh hay nhiét tao thanh (AH) cua mot chat 12 bién thién enthalpy cua phan wng tao thanh

(1. chét d6 tir cac don chat & trang thai .....(12)....... , & mot diéu kién xac dinh.
Cau 2. Pun néng hai éng nghiém: Ong (1) chira bot potassium chlorate (KCIO3), dng (2) chira bot sulfur (S), xay ra cac
phan tng: (1) 3KCIO3(s) — 2KCI(s) + 302(q) (2) S(s) + O2(g) — SO2(9)

Khi ngimg dun, & 6ng (1) phan ung ding lai, & ng (2) phan ng van xay ra. Hay cho biét phan @ng nao la phan ung
toa nhiét? phan tng nao la phan ng thu nhiét?
Cau 3. [CD — SBT] M&i qua trinh sau déy Ia thu nhiét hay toa nhiét?

(1) H,0O (16ng, & 25°C)— H,O (hoi, 3 100°C). (2) H,0O (léng, & 25°C)— H,O (ran, & 0°C).

(3) CaCO, (b4 voi) —_5 Ca0 + CO,. (4) Khi methane (CH,) chay trong oxygen.

Cau 4. Cac qua trinh sau thu nhiét hay toa nhiét? Giai thich ngén gon?

(a) DSt mot ngon nén. (b) Nudc dong bang.  (c) Hoa tan mubi an vao nude thiy cde nude trd nén mat.
(d) Ludc chin qua tring. (e) Hoa tan mot it bot git trong tay voi nude, thay tay am.

(g) Mudi két tinh tir nuée bién & cac rudng mudi. (h) Giot nudc dong lai trén 14 cay vao ban dém.

(i) D6 md héi sau khi chay bd.
Cau 5. [CD — SBT] Khi pha lodng 100 ml H,SO, dic bang nuéc thay ce dung dung dich nong 1én. Vay qua trinh pha
lodng H,SO, dic la qua trinh thu nhiét hay toa nhiét? Theo em, khi pha lodng H,SO, dac nén cho tr ter H,SO, dac
vao nudc hay nguoc lai? Vi sao?
CA&u 6. Cho cac phuong trinh nhiét hoa hoc:

(1) 2NaHCO3(s) —“— Na,COs(s) + COx(g) + H0(g) A HS, =+20,33 kJ

(2) 4NHs(g) + 305(g) ——> 2Ny(g) + 6H:0() AHS, =—1531k]

2098 —
Céc phuong trinh nhiét héa hoc trén cho biét nhitng gi?
Cau 7. Cho cac phuong trinh nhiét hoa hoc:

(1) CaCOs(s) —— CaO(s) + CO2(q) A H5, =+176,0 kJ

(2) CoHa(g) + H2(g) —— C2He(Q) A HS, =—-137,0 kJ

(3) Fe203(s) + 2Al(s) ——> Al,O3(s) + 2Fe(s) A HS, =—851,5 kJ
1

(4) CO(g)+EO2(g)—>CO2(g) A Hjs =—8515kJ

(5) C(graphite, s) + O,(g) ——> COx(g) A, Hjs =—393,5kJ

(a) Trong céc phan &ng trén, phan (ing nao toa nhiét, phan (rng nao thu nhiét?

(b) Trong phuong trinh (2) va (5) thi enthalpy chuan cia phan @ng c6 phai enthalpy tao thanh chuan cua C;Hs va CO;
khbng? Vi sao?

(c) V& so @6 biéu dién bién thién enthalpy ciia phan ing (1) va (2).

Cau 8. Cho cac don chét: C(graphite, s); Bra(l); Br2(g); Na(s); Hg(l); Hg(s). Pon chit nao c6 AH), =07

298
Céu 9. Cho phan tng: C(kim cuong) ——> C(graphite) AH =—1,9KkJ

298

(a) O diéu kién chuan, kim cuong hay graphite c6 muc ning lugng thip hon?
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(b) Trong phan tmg xac dinh nhiét tao thanh cua CO»(g): C(s) + O2(g) ——> CO»(g). Carbon ¢ dang kim cuong hay
graphite?

Cau 10. Cho phan tmg sau: S(s) + O2(g) —=— SO2(g) AH3,, (SO2, g) = -296,80 ki/mol

298

(a) Cho biét ¥ nghia cua gia tri AfHO (SO, 9).

298
(b) Hop chat SO2 (g) bén hon hay kém hon vé mit nang lugng so v6i cac don chat bén S(s) va 02(Q).
Cau 11. Viét phuong trinh nhiét hoa hoc ing véi so d6 biéu dién bién thién enthalpy ctia hai phan mg sau:

b Y

Enthalpy, kJ Enthalpy, k1
ClLOig) + 3F-Dig) 2CHAOHI + 300(2)

_\.I H P [ ) N A ——— 1% H'.'.__I:L'LTJ R
A HS, =394 1 k1 AHL 1450 k]

N OO0y + AHO0)
A HE  (ed) R — AHY (sp) | L
ICIF gy + 200:0g)

Tién trinh phan (g Tién trinh phan mg
Cau 12. [CD - SBT] Phan tir hemoglobin(Hb) trong mau nhan Oz & phdi dé chuyén thanh HbO,. Chit nay theo méu t6i
cac b phan co thé, tai d6 HbO, lai chuyén thanh Hb va Ox( dé cung cép O; cho cac hoat ddng sinh hoa can thiét trong co
thé). Néu trong khong khi c¢6 1an carbon monoxide(CO), co thé nhanh chong bi ngd doc. Cho cac s6 liéu thuc nghiém sau:

Hb + O, — HbO, AHS, =-3305k) (1)
Hb + CO — HbCO AH =-4728k1  (2)
HbO; + CO — HbCO+0; A HJ, =-1423k]  (3)

HbCO + 0, » HbO, +CO A HS, =1423kl  (4)

298
o
298

Céau 13. Biét phan tng d6t chay khi carbon monoxide (CO) nhu sau:

Lién h¢ gitra cac mirc do thudn loi cac phan ing (qua A H ) v6i nhiing vén dé thuc nghién néu trén.

298 T

1
CO(g)+502(g)—>C02(g) AHS, =—-851,5kJ

(a) O diéu kién chuan, néu dét chay hoan toan 2,479 L khi CO thi nhiét luong toa ra a bao nhiéu?
(b) O diéu kién chuan, néu nhiét luong toa ra 1277,25 kJ thi thé tich khi CO da dung 1a bao nhiéu L?
Cau 14. [CD - SGK] Cho phan ung: N,(g)+3H,(g) — 2NH,(g)
O diéu kién chuan, ctr 1 mol N, phan ang hét s& toa ra 92,22 kJ. Tinh enthalpy tao thanh chuan cia NH,.
Céau 15. Tinh bién thién enthapy chuén theo cac phwong trinh phan tng sau, biét nhiét tao thanh chuan caa NH3 bang -46
kJ/mol. 2(g) + 3H2(g) —— 2NHs(g) (1)
0,5N,(g) + 1.5H,(g) —— NH,(g) )
(@) Tinh A HS,, (1) va A Hj,, (2),sosanh A H, (1) va A HS,, (2)
(b) Khi tong hop dugc 1 tin NHs thi nhiét lugng toa ra hay thu vao la bao nhiéu? (Tinh theo ca 2 phuong trinh trén va dua
ra nhan xét)
Cau 16. [CD — SBT] Phan @ng phéan huy 1 mol H,0 ) ¢ diéu kién chuan:

1 2 4 - N
H,O ¢, = Hy +§Oz(g) can cung cap mét nhiét luong la 241,8 kJ.

Dién vao chd trong trong cac phat biéu dudi day:

(a) Phan tng (1) 1a phan tng...... nhiét. (b) Nhiét tao thanh chuan cua H,0, 1a .......
(c) Bién thién enthalpy chuéan cia phan tng 2H,, + 0, = 2H,0, 1a ......

(d) Bién thién enthalpy chuan cua phan ung (1) la......

Cau 17. Cho phén tmg: 2ZnS(s) + 302(g) — > 2ZnO(s) +2502(g) A H?,, = -285,66 ki

298

Xac dinh gia tri ctia Anggg khi: (a) Liy gép 3 1an khdi lwong ctia cac chét phan tmg.

(b) Ly mot nira khdi lwong cia cac chat phan tmg. (c) Dao chiéu cia phan tung.
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Cau 18. Viét PT nhiét hoa hoc cia cac quaé trinh tao thanh nhiing chat duéi day tu don chét & diéu kién chuéan:
(a) Nudc 6 trang thai, biét rang khi tao thanh 1 mol hoi nudc toa ra 214,6 kJ nhiét.
(b) Nudc 16ng, biét ring su tao thanh 1 mol nudc 1ong téa ra 285,49 kJ nhiét.
(c) Ammonia (NHs), biét rang su tao thanh 2,5 g ammonia téa ra 22,99 kJ nhiét.
(d) Phan g nhiét phan da voi (CaCOs), biét rang dé thu duoc 11,2 g voi (CaO) phai cung cap 6,94 kcal.
Cau 19. Lactic acid hay acid sira Ia hop chét hod hoc dong vai tro quan trong trong nhiéu qua trinh sinh hoa, lan dau tién
dugc phan tach vao nam 1780 bai nha hod hoc Thuy Bién Carl Wilhelm Scheele. Lactic acid ¢6 cong thirc phén tar C3HgOs,
cong A thuc cau tao CHs-CH(OH)-COOH. ' ) ) ’

_ Khi van dong manh co the khong du cung cap oxygen, thi co the s& chuyen hoa glucose thanh lactic acid tir cac te bao
dé cung cap nang luong cho co thé (lactic acid tao thanh tir qué trinh nay sé gay mai co) theo phuong trinh sau: CsH1.06(aq)

—— 2C3Hs03(aq) A, H)e=-150 kJ

Biét ring co thé chi cung cap 98% nang lugng nho oxygen, nang lugng con lai nho vao sw chuyén hoé glucose thanh
IactiQ acid.. Gia su mot ngudi chay bo trong mot thoi gian tiéu ton 300 kcal. Tinh khoi lugng lactic acid tao ra tir qua trinh
chuyén hoa do6 (bict 1 cal = 4,184 J).

Céu 20. Cho cac phuong trinh nhiét hoa hoc sau:

(1) C(graphite) + Oz(g) — COx(g) ~ A,Hp (1) =-3935kJ

(2) C(graphite) — C(kim cuong) Anggg (2)=2,87 kJ

(3) C(kim cuong) + Ox(g) — COx(g) A Hog (3) =2kl
Hay tinh A Hb, cta phan img (3)?
Cau 21. Cho céc phuong trinh nhiét hoa hoc sau:

(1) Mg(s) + 2HCl(aq) — MgClx(aq) + H2(Q) Anggg (1) =-467,0 kJ

(2) MgO(s) + 2HCl(aq) — MgCla(aq) + HoO(l) A Hjg (2) =-151,0 kJ
Va Anggs (H20, 1) = -286 kJ/mol. Tinh enthalpy tao thanh chuan ciia MgO(s)
Cau 22. [CD - SBT] Bién thién enthalpy chuan qua trinh “ H,O(s) — H20(1)” 1a 6,020KkJ.
(a) Qua trinh tan chdy cua nudc da la qua trinh thu nhiét hay toa nhiét? Vi sao?
(b) Vi sao khi cho vién nuéc da vao cde nude long 4m, vién da lai tan chay dan?
(¢) Vi sao cbc nude 1ong bi lanh dan trong qua trinh vién nudc d4 tan chay?
(d) Biét rang dé 1am cho nhiét do cua 1 mol nuéc 16ng thay doi 1°C can mot nhiét lwong 1a 75,4J. Gia sir mdi vién nudc da
tuong ung voi 1 mol nudce, hiy xac dinh s vién nude da tdi thiéu can tan chay dé c6 thé 1am lanh 500 gam nudc 1ong &
20°C xudng 0°C.
(e) Pé 1am lanh 120 gam nué6c long & 45°C xudng 0°C, mot ban hoc sinh di dung 150 gam nuée da. Luong nude da nay
1a vira du, thiéu hay du? (Trong phan d, e gia th~iét c6 su trao d6i nhiét gilta nudc va nude da) )
Cau 23. Nhiét toa ra khi dot chdy 1 gam mot mau than 1a 23,0 kJ. Gia thiét rang toan b lwong nhiét ctia qua trinh dot than
toa ra déu ding dé lam néng nuéc, khdng c6 su that thoat nhiét, hiy tinh lwong than can phai dét dé 1am néng 500 gam
nuée tir 20°C toi 90°C. Biét dé 1am nong 1 mol nude thém 1°C can mét nhiét lugng 1a 75,4 J.
Cau 24. O mét 16 nung vdi cdng nghiép, cir san xuit duoc 1000 kg vdi séng can diung m kg than da (chira 80% carbon)
lam nhién liéu cung cap nhiét.
Cho céc phan ung: C(s)+0,(g) ——>CO,(g) A HS, =-393,5k]/mol

CaCO,(s) — Ca0(s) +CO,(s) A Hj, =178,29k]

Biét hiéu suat hap thu & qué trinh phan hiy da voi 1a 60%. Tinh gia tri caa m.
Cau 25: Mot mau khi gas X chaa hn hop propane va butane.
Cho cac phan iing: C,H,(g) +50,(g) — 3CO,(g) +4H,0(l) A H3,, =-2220k]

C,H,,(9) +%o2 (9) — 4CO,(g) +5H,0(l) A,H), =—-2874kJ

D6t chay hoan toan 12 g miu khi gas X toa ra nhiét lugng 597,6 kJ. Xac dinh ti I¢ s6 mol cua propane va butane trong X



¢ BAI TAP TU LUYEN

Cau 26. Phan biét enthalpy tao thanh ciia mot cht va bién thién enthalpy cta phan tmg. Ly vi du minh hoa.
Céu 27. [CD - SGK] Dy doan cac phan tng sau day la toa nhiét hay thu nhiét?

(@) Nung NH,CI (s) tao ra HCI (g) va NH, (g).

(b) Con chay trong khdng khi.

(c) Phan wng thity phan collagen thanh gelain (12 mot loai protein dé tiéu hda) dién ra khi ham xwong dong vat.
Cau 28. Hoan thanh bang théng tin sau bang cach danh dau X vao 6 tréng phi hop (tai cot toa nhiét/ thu nhiét):

Qua trinh Téa nhiét Thu nhiét
1 Hoéa hoi X(1) — X(g)
2 Ngung tu X(g) — X(1)
3 Thang hoa X(s) — X(g)
4 Nong chay X(s) — X(1)
5 bong dac X(1) — X(s)
Cau 29. [CTST - SBT] Céac qua trinh sau day la téa nhiét hay thu nhiét? Hay giai thich.
(a) Nuéc hoa ran. (b) Su tiéu hoa thic an. (c) Qua trinh chay ctia con nguoi.
(d) Khi CHy4 d6t & trong 19. (e) Hoa tan KBr vao nudc 1am cho nudc trd nén lanh.

(g) Sulfuric acid dac khi thém vao nudc lam cho nudc nong én.
Cau 30. [CTST - SBT] Cho 2 so d6 biéu dién sy thay ddi nhiét d6 theo thoi gian ciia phan tng (1) va (2). So d6 nao chi
qua trinh thu nhiét va so d6 nao chi qua trinh toa nhiét. Giai thich.

Nhiét do (°C) Nhiét do (°C)
' F 1

Nhiét d6 cao nhat Nhiét do phong

Nhiét 6 phong Nhiét do toi thicu

Thot gian (phut) Thot gian (phut)
So d6 (1) So do (2)
So dd biéu dién sw thay ddi nhiét dd theo thoi gian ciia phan tng
Céu 31. [CTST - SGK] Cho hai phuong trinh nhiét hoa hoc sau:
C(s) + H:0(g) —— CO(g) +Hx(g) A HS, = +131,25k (1)

CuSOas(aqg) + Zn(s) — ZnSO0a(aq) + Cu(s) AHS = -231,04kJ (2)

Trong hai phan ng trén, phan Gimg nao thu nhiét, phan ung nao toéa nhict?
Céau 32. [CTST - SGK] Cho hai phuong trinh nhiét hda hoc sau:

CO(g) + - Oxlg) > COAg) A HS,, = -283,00K)
Ha(g) + Fa(g) — 2HF(g) A HS,, = -546,00k]

So sanh nhiét gitra hai phan tmg (1) va (2). Phan tmg nao x4y ra thuén lgi hon?
Cau 33. [CTST - SGK] Hay lam cho nha em sach bong v&i hdn hop baking soda (NaHCO3) va gidm (CH;COOH). Han
hop nay tao ra mot lugng 16n bot. Phuong trinh nhiét hda hoc cua phan tng: NaHCOs3(s) + CH3COOH(aq) —

CHsCOONa(ag) + CO(g) + H.O(l) A HS,, = 94,30kJ
Phan Ung trén 1a téa nhiét hay thu nhiét? Vi sao? Tim nhiing ing dung khac cua phan ting trén.
Cau 34. [CD - SGK] Cho biét phan ting sau c6 A H,, >0 va dién ra & ngay nhiét do phong.
2NH,NO,(s) + Ba(OH),.8H,0(s) — 2NH,(aq) + Ba(NO,),(aq) +10H,0(l)
Khi tron déu mot lugng ammonium nitrate (NH,NO,) ran véi mét lugng barium hydroxide ngam nuée (Ba(OH),.8H,0
) & nhiét @6 phong thi nhiét do ctia hon hop sé ting hay giam? Giai thich.
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Cau 35. [CD - SGK] Nhiét toa ra khi hinh thanh 1 mol Na,O (s) ¢ diéu kién chuan tir phan ing giira Na(s) va O, (g) co
duoc coi | nhiét tao thanh chuan cua Na,O (s) khdng? Gia sir Na tac dung duoc véi O, thu dugc Na,O.

Cau 36. [CTST - SGK] Khi hydrogen chay trong khong khi tao thanh nudc theo phwrong trinh hoa hoc sau: 2Hz(g) + O2(g)
—— 2H,0(g) A Hj, = - 484 kJ

(a) Nuéc hay hon hop cua oxygen va hydrogen c6 ning lugng 16n hon? Gidi thich.
(b) V& so db bién thién ning lwong cua phan ung giita hydrogen va oxygen.

Cau 37. [CTST - SGK] V& so d6 biéu dién bién thién enthalpy ciia phan tmg sau:
(1) CaCOs(s) ——> CaO(s) + COx(g) A Hy, = +178,49K)

(2) NaOH(aq) + HCl(aq) — NaCl(aq) + H2O(l) A HS = -57,3kJ
Cau 38. [CTST - SGK] Cho phuong trinh nhiét hod hoc sau:

19,V,05

1
S0:(9) +  0alg) —=>S0s(g)  AH;

203 = - 98,5 kJ
(a) Tinh luwong nhiét giai phong ra khi chuyén 74,6 g SO thanh SOs.

. 1 .
(b) Giatri A H; cia phan ting: SOs(g) —> SOa(g) + > 02(g) 12 bao nhiéu?

Cau 39. Cho phuong trinh nhiét hdéa hoc sau:
(1) 4A + 8C + 12D — 8F + 16B AH, (1) = —32,4KJ.
Tinh bién thién enthalpy chuén cua cac phan tng sau (biét rang cac chét tuong wng véi cac ki hiéu A, B, C, D, F ¢6 cling
trang thai trong cac phuong trinh)
(2) 12A + 24C + 36D — 24F + 48B
(3) 2A + 4C + 6D — 4F + 8B

(4)2F+4B > A+2C+3D

Cau 40. [CD - SGK] Dét chay hoan toan 1 gam C,H,(g) & diéu kién chuan, thu dugc CO,(g) va H,O(l), giai phong
49,98 kJ. Tinh bién thién enthalpy chuan caa phan tmg dét chay 1 mol C,H,.

Cau 41. Viét phuong trinh nhiét hoa hoc cia cac qua trinh tao thanh nhiing chét dudi day tir don chat:

(a) DB6t chay 2 mol khi hydrogen bang 1 mol khi oxygen, tao thanh 2 mol nu6c & trang théi 16ng, toa ra nhiét luong 571,6 kJ.
(b) Nhiét phan hoan toan 1 mol Cu(OH)tao thanh 1 mol CuO va 1 mol H>O, thu vao nhiét luong 9,0 kJ.

(c) D6t chay 1 mol carbon graphite trong khi oxygen du (¢ diéu kién chuan) tao ra 1 mol CO;, nhiét luong toa ra la 393,5 kJ.
Cau 42 [CTST - SBT] biéu ché NHs tir N2(g) va Ha(g) 1am ngudn chat tai nhiét, ngudn dé diéu ché nitric acid va san
xuét phan urea.

Viét phuong trinh nhiét hda hoc ciia phan Gng tao thanh NHs, biét khi st dung 7 g khi N7 sinh ra 22,95 kJ nhiét.

Céau 43. Cho cac phuong trinh nhiét hda hoc sau:

(1) CaHa(g) + 302(g) — 2CO2(g) + 2H.0(1) ArH;98 (1) =-1411 kJ
(2) CaHsOH(l) + 302(g) — 2C0O2(g) + 3H20(1) Anggg (2) =-1367 kJ
(3) C2oHa(g) + H.O0(1) — CoHsOH(I) A H o 3)=7kJ

Hay tinh bién thién enthalpy chuan ctia phan tmg (3).
Cau 44. Cho cac phuong trinh nhiét hoa hoc sau:

(1) 2C(graphite) + 3Hz(g) — C2Hs(Q) Anggg (1) =-84,7 kJ
(2) C(graphite) + O2(g) — CO2(9) A H o (2) =-393,5kJ
1
(3) Hz(g) + E Oa(g) — HzO(l) ArH(2)98 (3) =-285,8 kJ

(4) C2Hs(g) +3,502(g) — 2CO2(9) + 3H:0(I) A H7,, (4) =7 kI
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Hay tinh bién thién enthalpy chudn ciia phan tng (4).

Cau 45. [CD - SBT] O diéu kién chuin 2 mol nhém tac dung vira du véi khi chlorine tao mudi aluminium chloride va
giai phong mot luong nhiét 1390,81kJ.

(a) Viét phuong trinh nhiét cia phan mg trén. Day c6 phai 1a phan ung oxi hoa- khir khong? Vi sao?

(b) Bién thién enthalpy chuan ciia phan tng bang bao nhiéu? Phan tng trén thu nhiét hay toa nhiét?

(c) Tinh lugng nhiét dugc giai phong khi 10 gam AlClz dugc tao thanh.

(d) Néu mudn tao ra duoc 1,0 kJ nhiét can bao nhiéu gam Al phan tng

Cau 46. [CD - SBT] Puong sucrose (Ci2H22011) 12 mot dudng d6i. Trong méi truong acid & da day va nhiét d6 co thé,
sucrose bi thiy phan thanh duong glucose va fructose, sau d6 bi oxi hoa bai oxygen tao thanh CO2 va Hz0. So d6 thay doi

nang lugng héa hoc cua phan tng dugc cho hinh dudi day:
A

:':i ‘c‘l-l'll"(')f. + 0,
ol
=2
=0
5
=
ob San pham
»3 e T et T e T T
- CO,+ H.O
= S

Tién trinh nhan 1rnn
(a) Dua theo db thi, hiy cho biét phan tng trong d6 13 téa nhiét hay thu nhiét.Vi sao?
(b) Viét phuong trinh héa hoc cua phan tmg thuy phéan sucrose. Phan tmg trong so dd c6 phai la phan tmg oxi hoa — khur
khong? Néu cé, hiy chi ra chat oxi héa va chit khir trong phan g va can bang phuong trinh héa hoc ciia phan tng theo
phuong phap thang bang electron?
(¢) Khi 1 mol duong sucrose bi dbt chay hoan toan véi mot luong vira di oxygen ¢ diéu kién chudn téa ra mot luong nhiét
1a 5645kJ. Xac dinh bién thién enthalpy chuén ctia phan ting oxi hoa sucrose
(d) Néu 5,00 g duong sucrose dugc dbt chay hoan toan & diéu kién nhu trén thi bién thién enthalpy qua trinh bang bao nhiéu?
(e) Vi sao dé duy tri mot co thé khoe manh, cin mot ché d¢ dinh dudng day du va luyén tap thé duc hop 1i?
Cau 47. [CD — SBT] Ethanol sbi & 78,29°C. Bé lam 1 gam ethanol néng thém 1°C can maot nhiét luong 1a 1,44 J; dé 1
gam ethanol hoa hoi (¢ 78,29°C) can mot nhiét lwong 1a 855 J. Hay tinh lwong nhiét cung cap dé lam néng 1kg ethanol
tir 20,0°C dén nhiét d6 s6i va hoa hoi hoan toan & nhiét do do.
Cau 48. [CD - SGK] O diéu kién chuan, can phai dét chay hoan toan bao nhiéu gam CH, (g) dé cung cap nhiét cho phan
ting tao 1 mol CaO bang cach nung CaCO,. Gia thiét hiéu suat cac qua trinh déu 1a 100%. Phuong trinh nhiét caa phan
{rmg nung voi va dbt chady CH, nhu sau:
(1) CaCO,(s) > CaO(s)+CO,(s) A, Hggs =178,29kJ
(2) CH,(9)+20,(g) - CO,(9)+2H,0(l) Anggs =-890,36 kJ
Cau 49: Mot ho gia dinh mua than da 1am nhién liéu dun nau va trung binh mdi ngay dung hét 1,8 kg than. Gia thiét loai
than da trén chira 90% carbon va 1,2% sulfur vé khoi Iugng, con lai 1a cac tap chat tro.

Cho céc phan tmg: C(S)+0,(g) ——>CO,(g) A,H%, =—393,5k]/mol
S(s)+0,(9) —=>S0,(g) A HS, =-296,8k]/mol

Nhiét lugng cung cap cho ho gia dinh tir qua trinh dot than trong mét ngay twong dwong bao nhiéu sb dién (1 s6 dién = 1
KWh = 3600 kJ)?

Cau 50: Nhiét toa ra khi d6t chay 1 gam mot mau than 1a 23,0 kJ. Giai thiét rang toan bo lwong nhiét cua qua
trinh d6t than téa ra déu dung dé 1am nong nudc, khdng c6 su that thoat nhiét, hdy tinh lugng than can phai dot
dé 1am nong 500 gam nudc tir 20 °C t6i 90 °C. Biét dé 1am nong 1 mol nudc thém 1 °C can mét nhiét luong la
75,4 J.



% BAI TAP TRAC NGHIEM CHUYEN PE NANG LUQNG HOA HQC

1. Mire d9 nhan biét
Cau 1. Phan tng toa nhiét Ia phan tng trong dé

A. hdn hop phan tng truyén nhiét cho méi truong. B. chat phan ung truyén nhiét cho san pham.

C. chat phan ung thu nhiét tir méi truong. D. cé4c chat san pham thu nhiét tir méi truong.

Cau 2. Phan tng thu nhiét 1a phan mg trong do

A. hdn hop phan ting nhan nhiét tir méi truong. B. cAc chat san pham nhan nhiét tir cac chat phan ng.
C. c4c chat phan ng truyén nhiét cho méi truong. D. c4c chat san pham truyén nhiét cho moi truong.

0

Cau 3. Quy uéc vé dau cua nhiét phan ung (A H),

) nao sau day la dang?

A. Phan tng téa nhiét co A HY, > 0. B. Phan ung thu nhi¢t c6 A HY < O0.

C. Phan ting toa nhiét co A HY, < 0. D. Phan ting thu nhigt c6 A HY, = 0.

Cau 4. Piéu kién nao sau ddy 1a diéu kién chuan ddi véi chat khi?

A. Ap suét 1 bar va nhiét do 25 °C hay 298K. B. Ap suét 1 bar va nhiét d6 298K.

C. Ap suét 1 bar va nhiét d 25 °C. D. Ap suét 1 bar va nhiét d6 25K.

Cau 5. Nhiét tao thanh chuan cua mot chit 1a nhiét luong tao thanh 1 mol chét d6 tir chat ndo & diéu kién chuan?
A. nhitng hop chét bén viing nhat. B. nhitng don chét bén viing nhat.

C. nhitng oxide c6 hoa tri cao nhat. D. nhirng dang ton tai bén nhit trong tu nhién.
Céau 6. Ki hiéu enthalpy tao thanh (nhiét tao thanh) cua phan tng & diéu kién chuan la

A AHS, B. A HY, C.AH D. A H

Cau 7. Ki hiéu bién thién enthalpy (nhiét phan @ng) cua phan tng ¢ diéu kién chuan 1a

A AHS B. AHS, C. AH D. A H

2. Mire d9 thong hiéu

Cau 8. Phét biéu nao sau day ding?

A. bién kién chuén 1a diéu kién wng vai ap suat 1 bar (vai chét khi), ndng d6 1 mol L™ (ddi véi chét tan trong dung dich)
va nhiét do thuong duoc chon 1a 298 K. B. Piéu kién chuan 1a diéu kién ang véi nhiét do 298 K.

C. Ap suat 760 mmHg la &p suat ¢ diéu kién chuan. D. DKC la BK ung véi &p suat 1atm, nhiét do 0°C.

Cau 9. Enthalpy tao thanh chuan caa mét don chét bén

A. 1a bién thién enthalpy chuén ctia phan ung gitra nguyén t d6 véi hydrogen.

B. & bién thién enthalpy chuan cua phan ¢ng gitra nguyén té dé véi oxygen.

C. duoc xac dinh tir nhiét dd néng chay cua nguyén té do.

D. bang 0.

Cau 10. Nung néng hai 6ng nghiém chira NaHCOs va P, xay ra cac phan (g sau:

2NaHCOs3(s) —— NaxCOs3(s) + CO2(g) + H20(g) (1) 4P(s) + 50,(g) ——> 2P.0s(s) (2)

Khi ngirg dun néng, phan tng (1) dung lai con phan ang (2) tiép tuc xay ra, ching to

A. phan tng (1) toa nhiét, phan tng (2) thu nhiét. B. phan ung (1) thu nhiét, phan (ng (2) toa nhiét.
C. ca 2 phan ung déu toa nhiét. D. ca 2 phan tmg déu thu nhiét.

Céau 11.] Phan ung nao sau day la phan ung toa nhiét?

A. Phan ting nhiét phan mubi KNOs. B. Phan tng phén huy khi NHs.

C. Phan tmg oxi hod glucose trong co thé. D. Phan ttng hoa tan NH4Cl trong nudc.

Cau 12. Phan tmg nao sau ddy co thé tu xay ra ¢ diéu kién thuong?

A. Phan ung nhiét phan Cu(OH).. B. Phan ting giita Hz va O trong hon hop khi.
C. Phan {ing giita Zn va dung dich H,SO.. D. Phan tmg ddt chay con.

1
Cau 13. Nung KNO;s Ién 550°C xay ra phan ttng: KNOs(s) ——> KNO,(s) + EOZ(g) AH?

Phan ung nhiét phan KNOs la phan tng

A. toanhiét, c6 A H <0.  B.thunhiét, c6 A H, > 0.C. toa nhiét, c6 A HY > 0.D. thu nhiét, c6 A HY, <0.

Céau 14. Phuong trinh nhiét hoa hoc giita nitrogen va oxygen nhu sau: Nz(g) + O2(g) — 2NO(g) ArH‘2’98= +180kJ
Két luan nao sau day dang?

A. Nitrogen va oxygen phan tmg manh hon khi ¢ nhiét d6 thdp. B. Phan tng téa nhiét.
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C. Phan tmg xay ra thuan loi & diéu kién thuong. D. PUHH xay ra c¢6 su hip thu nhiét nang tir méi truong.
Cau 15. Cho phuong trinh nhiét hoa hoc ciia phan tng: 2H(g) + O2(g) —> 2H.0(1) AH = -571,68kJ

Phan tng trén 1a phan Gng

A. thu nhiét. B. toa nhiét.

C. khong c6 sy thay d6i nang luong. D. ¢6 sy hap thy nhiét lwong tir méi trudng xung quanh.

Cau 16. Cho phuong trinh nhiét hoa hoc cua phan ung: N2(g) + O2(g) —> 2NO(l) AIH;’98 = +179,20kJ

Phan ung trén 1a phan Gng

A. thu nhiét. B. khong c6 sy thay d6i ning lugng.
C. toa nhiét. D. c6 su gidi phong nhiét lugng ra moi trudng.
Cau 17. Phuong trinh hoa hoc nao dudi day biéu thi enthalpy tao thanh chuan ciia CO(g)?
A. 2C (than chi)+O,,, = 2CO, B. C (than chi) + O, - CO,,
N -
C. C (than chi) +§Oz(g) —CO, D. C (than chi)+CO,,, — 2CO,,

Cau 18. Bién thién enthalpy ctia mot phan tmg dugc ghi & so d6 duéi. Két luan nao sau day 1a dung?

P gy I

A H_ e Ol prlssin O

Y H 0}
Sl
AHL (sp)
Fign tinh plan img

A. Phan tng téa nhiét. B. Ning luong chét tham gia phan mg nhé hon ning lugng san pham.
C. Bién thién enthalpy ctia phan tmg 13 a kJ/mol. D. Phan ung thu nhiét.

Cau 19. Dya vao phuong trinh nhiét hoa hoc ctia phan ng sau:

CSo(I) + 302(g) ——> COx(g) + 2504(g) A HS, = -1110,21 kI (1); COa(g) > CO(g) + %Oz(g) AHS, = +280,00kJ (2)

298

Na(s) + 2H,0 — NaOH(ag) + Ha(g) A HS,, = -367,50 kJ (3); ZnSOu(s) —> ZnO(s) + SOs(g) A HC, = +235,21 kJ (4)

298
Céap phan rng thu nhiét la:
A. (1) va (2). B. (3) va (4). C. (1) va(3). D. (2) va (4).
Cau 20. Nhitng loai phan tmg nao sau day can phai cung cap nang luong trong qué trinh phan tng?
A. Phan ing tao gi kim loai. ~ B. Phan tng quang hop. C. Phan tng nhiét phan. D. Phan &mg d6t chay.
Cau 21. Db thi nao say day thé hién dung sy thay doi nhiét do khi dung dich hydrochloric acid dugc cho vao dung dich
sodium hydroxide t6i du?
Thigt dd (O i i (o .

Pl limzl dda (007 )

- i -

— . -

[

—

A_ T ik HOD (om® ) B The tich HC {um'a C Tha teeh HAEOT f4omti D Tl el HOT doimns
Céau 22. Dya vao phuong trinh nhiét hoa hoc ciia phan tng sau: (1) CO2(g) = CO(g) + % 02(9) A H = +280 kJ

Gia tri A H),, cua phan img: 2CO(g) = 2CO(g) + O2(9) la
A. +140 kJ. B. -1120 kJ. C. +560 kJ. D. -420 kJ.
Cau 23. Phuong trinh nhiét hoa hoc: 3Ha(g) + Na(g) —"— NHs(g) ArH‘z’98 =-91,80kJ

Luong nhiét toa ra khi ding 9 g Ha(g) dé tao thanh NH3(g) la
A. -275,40 kJ. B. -137,70 kJ. C. -45,90 kJ. D. -183,60 kJ.

Cau 24. Dya vao phuong trinh nhiét hda hoc cta pu sau: 3Fe(s) + 4H,0(1) — Fes04(s) + 4H2(Q) Anggg =+26,32 kJ
Gia tri AIH‘;98 cua phan ung: Fes0a(s) + 4H2(g) — 3Fe(s) + 4H.0(I) la
A. -26,32 kJ. B. +13,16 kJ. C. +19,74 KJ. D. -10,28 kJ.



Cau 25. Cho PT nhiét héa hoc ctua phan tng trung hoa sau: HCI (aq) +NaOH (aq) — NaCl (aq) + H.0 (I) AH=-57,3kJ
Phat biéu nao sau day khong ding?

A. Cho 1 mol HCI tac dung véi 1 mol NaOH du toa nhiét lwgng la 57,3 kJ.

B. Cho HCI du tac dung véi 1 mol NaOH thu nhiét lwong la 57,3 kJ.

C. Cho 1 mol HCI t&c dung véi 1 mol NaOH toa nhiét luong la 57,3 kJ.

D. Cho 2 mol HCI tac dung véi NaOH du toa nhiét luong 1a 57,3 kJ.

Cau 26. Cho phuong trinh nhiét héa hoc sau: Ha (g) + 1> (9) ——> 2HI (Q) AH=+11 3kJ]
Phat biéu nao sau day vé sy trao ddi ning luong ciia phan tng trén 1a ding?

A. Phan ung giai phong nhiét lugng 11,3 kJ khi 2 mol HI dugc tao thanh.

B. Tong nhiét phé va lién két ciia chat phan ng I6n hon nhiét toa ra khi tao thanh san pham.

C. Nang lugng chtra trong Hz va I, cao hon trong HI. D. Phan &ng xay ra véi téc ¢ cham.
3. Mire d¢ van dung — van dung cao

Cau 27. Cho phuong trinh phan ting sau: 2Hz(g) + 02(9) —— 2H0(l) A Hj = -572 kJ
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Khi cho 2 g khi H; tdc dung hoan toan vai 32 g khi O, thi phan tng
A. toa ra nhiét lugng 286 kJ.  B. thu vao nhiét lugng 286 kJ. C. toa ra nhiét lwgng 572 kJ. D. thu vao nhiét lugng 572 kJ.
Cau 28. Cho phan ting hoa hoc xay ra & diéu kién chuan sau: 2NO2(g) (d6 ndu) ——> N»04(g) (khong mau)
Biét NO2 va N2O4 6 A HS,, tuong g 1a 33,18 kJ/mol va 9,16 kJ/mol. Diéu nay ching to phan tng

A. toa nhiét, NO, bén viing hon N,O,. B. thu nhiét, NO; bén virng hon N,Os.

C. toa nhiét, N,O4 bén viing hon NO,. D. thu nhiét, N2O4 bén viing hon NO».
Cau 29. 2. Cho céc phan tng sau:

(1)C (5) + CO; (g) ——> 2C0; () A,HZ,=173,6kJ (2) C (8) + H:0 () —> CO (g) + Ha (g) A,HE,, =133,8KJ

(3) CO(g) + H,0 (g) ——> CO2(g) + H2(g) O 500K, 1 atm, bién thién enthalpy cua phan tng (3) c6 gia tri la

A. -39,8 kJ. B. 39,8 kJ. C. -47,00 kJ. D. 106,7 kJ.

Cau 30. Biét ring ¢ didu kién chuén, 1 mol ethanol chay toa ra mét nhiét luong 1 1,37x10%kJ. Néu dbt chay hoan toan
15,1 gam ethanol, nang lugng dugc giai phong ra dudi dang nhiét bai phan ang la

A. 0,450 kJ. B. 2,25x10°kJ. C. 4,5x10°kJ. D. 1,37x10°kJ.

Céau 31. Phan tmg dbt chay Ethanol: C2HsOH (1) + 30, (g) ——> 2CO; (g) + 3H20 (1)

Dbt chay hoan toan 5 g ethanol, nhiét toa ra 1am nong chay 447 g nude da ¢ 0°C. Biét 1 g nude da nong chay hap thu nhiét
lwong 333,5 J, bién thién enthalpy caa phan tmg dét chay ethanol 1a

A. -1371 kJ/mol. B. -954 kJ/mol. C. -149 kJ/mol. D. +149 kJ/mol.

Céau 32. Dung dich glucose (CsH120s) 5%, c6 khdi lwong riéng la 1,02 g/mL, phan tng oxi hda 1 mol glucose tao thanh
CO:2 (g) va H,0 (I) toa ra nhiét lugng la 2803,0 kJ.

Mot ngudi bénh duoc truyén mot chai nuéc chira 500 mL dung dich glucose 5%. Ning lwong tbi da tir phan wng oxi hoa
hoan toan glucose ma bénh nhan d6 c6 thé nhan duoc la

A. +397,09 KkJ. B. -397,09 kJ. C. +416,02 kJ. D. -416,02 kJ.

Cau 33. Cho biét phan ng tao thanh 2 mol HCI(g) & diéu kién chuan sau dy toa ra 184,6kJ: H,(g)+Cl,(g) - 2HCI(g) (*)
Cho céc phét biéu:

(a) Nhiét tao thanh cua HCI 1a — 184,6 kJ mol ™, (b) Bién thién enthalpy phan ung (*) 1a— 184,6 kJ.
(c) Nhiét tao thanh caa HCI 12 — 92,3 kJ mol ™. (d) Bién thién enthalpy phan ang (*) 1a— 92,3 kJ.
S6 phaét biéu dung 1a

A. 2. B. 3. C. 4. D. 1

Cau 34. Cho phuong trinh phan ang Zn (s) + CuSOs (ag) —> ZnSO4 (aq) + Cu (s) AH=-210kJ

Va cac phét biéu sau: (1) Zn bi oxi hoa; (2) Phan trng trén toa nhiét;

(3) Bién thién enthalpy cuiia phan tng tao thanh 3,84 g Cu la +12,6 kJ;

(4) Trong qua trinh phan tng, nhiét d6 hon hop ting 1én;

Céc phét biéu ding 1a

A. (1) va (3). B. (2) va (4). C. (1), (2) va (4). D. (1), (3) va (4).
Céau 35. [CD — SBT] Cho céc phat biéu:

(a) TAt ca cac phan g chay déu toa nhiét.
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(b) Phan tng toa nhiét la phan (ng giai phong nang lugng dudi dang nhiét.

(c) Tét ca cac phan tng ma chét tham gia c6 chtra nguyén tb oxygen déu téa nhiét.

(d) Phan &ng thu nhiét la phan wng hap thu ning luong dudi dang nhiét.

(e) Luong nhiét ma phan tng hap thu hay giai phéng khdng phu thudc vao diéu kién thuc hién phan ang va thé ton tai cua
chat trong phan tng.

(9) Su chay cua nhién lidu (xing, dau, khi gas, than, gd,...) 1a nhitng vi du vé phan wng thu nhiét vi cin khoi mao.

S6 phat biéu dung 1a

A. 2. B. 3. C. 4. D.5.

Cau 36. [CD — SBT] Cho cac phéat biéu sau:

(a) Trong phong thi nghiém, c6 thé nhan biét mot phan ang thu nhiét hozc toa nhiét bang cach do nhiét d cua phan ung
bang mot nhiét ké.

(b) Nhiét do cua hé phan wng sé& tang 1én néu phan ung thu nhiét.

(c) Nhiét do6 cua hé phan ing s& tang 1én néu phan &ng toa nhiét.

(d) Nhiét d6 cua hé phan tng s& giam di néu phan &ng téa nhiét.

(e) Nhiét do caa hé phan ung s& giam di néu phan tng thu nhiét.

S6 phét biéu khdng ding 1a

A. 2. B. 3. C. 4. D.5.

Céau 37. [CD — SBT] Cho cac phét biéu:

(a) Bién thién enthalpy chuan caa mot phan tng hoa hoc 1a lugng nhiét kém theo phan tng d6 ¢ &p suét 1 atm va 25°C.
(b) Nhiét (toa ra hay thu vao) kém theo mot phan tng duoc thuc hién ¢ 1 bar va 298 K 1a bién thién enthalpy chuan cua
phan tmg do.

(c) Mot s6 phan éng khi xay ra lam méi truong xung quanh néng 1én 1a phan tung thu nhiét.

(d) Mét s6 phan tng khi xay ra 1am méi trudng xung quanh lanh di 1a do cac phan wng ndy thu nhiét va lay nhiét tir moi
truong.

S6 phaét biéu dung 1a

A. 2. B. 3. C. 4. D. 1.

Céau 38. [CD — SBT] Cho hai phan &ng cling xay ra ¢ diéu kién chuan:

(D) Nyg) + 05 = 2NOy AHzesg
(2)NO, +%Oz(g> > NO,i)  AHz
Cho cac phét biéu:

: 1
(a) Enthalpy tao thanh chuan caa NO Ia EAngggm kJmol ™.

(b) Enthalpy tao thanh chuan cia NO, 1a A H3g ,, kJmol™.

o

. . 1
(c) Bién thién enthalpy chuan cua phan ung gitta 1 mol N, véi 1 mol O, tao thanh 2 mol NO la EAeresa) kJ.

(d) Bién thién enthalpy chuan cua phan tng giita 1 mol khi NO véi 0,5 mol khi O, tao thanh 1 mol khi NO, la
ArH(2)98(2) k‘]

. 1
() Enthalpy tao thanh chuan cua NO,, 1a: EAngga(l) + A Hge 5 (kI Mol ™).

S6 phét biéu khdng ding 1a

A 2. B. 3. C.4. D. 5.

Cau 39. [CD - SBT] Sulfur dioxide 1a mét chat c6 nhidu timg dung trong cong nghiép (ding dé san xuét sulfuric acid, tay
trang bot gidy trong cong nghiép gidy, tay tring dung dich dudng trong san xuat duong tinh luyén..) va giup ngin can sy
phat trién cuia mot sé vi khudn va nAm gay hai cho thuc pham. O ap suét 1 bar va nhiét d6 25°C, phan tmg giita mol sulfur
voi oxygen xay ra theo phuong trinh

“S (s) + 02(g) — SO2A(g)” va toa ra mot luong nhiét 1a 196,9kJ. Cho cac phat biéu sau:

(a) Bién thién enthalpy chuin cua phan tmg 13 296,9 kJ mol

(b) Enthalpy tao thanh chuan cua sulfur dioxide bang -296,9 kJ.

(c) Sulfur dioxide vira ¢ thé 1a chat khir vira c6 thé 1a chat oxi hoa, tiy thudc vao phan img ma né tham gia.
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(d) 0,5 mol sulfur tac dung hét v6i oxygen giai phong 148,45kJ ning lwong dudi dang nhiét.
(e) 32 gam sulfur chay hoan toan tdéa ra mot luong nhiét 1a 2,969x10°J.
S6 phat biéu dung 1a
A 2. B. 3. C. 4. D.5.
CDD2. CACH TINH BIEN THIEN ENTHALPY CUA PHAN UNG HOA HQC

Dang 1: Tinh bién thién enthalpy theo enthalpy tao thanh (nhiét tao thanh)
LY THUYET VA PHUONG PHAP GIAI
- Enthalpy tao thanh hay nhiét tao thanh (A¢H) ctia mot chét Ia bién thién enthalpy ciia phan tng tao thanh 1 mol chat do
tir cac don chat ¢ trang thai bén viing, & mot dieu kién xac dinh. ) 7 7
- Bién thién enthalpy cua phan tng bang tong nhiét tao thanh cua cac chat san pham (sp) trir di tong nhiét tao thanh cua
cac chat dau (cd).
- Cong thirc tinh bién thién enthalpy & diéu kién chuan: A Hee = > A HS - > AH o
- Xét phan tng: aA +bB — ¢C + dD
Ta Cé: Ang% = [C'Af HZQB (C) + dAf H(2)98 (D)] - [a'Af H298 (A) + bAf H;QS (B)]
- Tir bién thién enthalpy chuan ta ciing c6 thé tinh dugc enthalpy tao thanh chuan cia mot chat khi bict enthalpy
tao thanh chuan cia cac chat con lai trong phan ang.
- Enthalpy tao thanh chuan ciia don chét bén viing bang 0.
& BAI TAP TU LUAN
+ Vi DU MINH HOA
Cau 1. Cho enthalpy tao thanh chuin cua mét s6 chat nhu sau:

Chat CaCOs(s) | CaO(s) CO2(9) C2Hs(g) Fe,0s(s) Al,O3(s) CO(g) H.O(l)

s, (kdfmol) | -1206,90 -635,10 -393,50 -84,00 -825,50 -1676,00 -110,50 -285,84
Tinh bién thién enthalpy chuan cua cac phan ting sau:
(1) CaCOs(s) —— CaO(s) + COz(q) (2) Fe203(s) + 2Al(s) —— Al,03(s) + 2Fe(s)
1 . 0
(3) CO(g) + 5 02(g) ——> COx(g) (4) C(graphite) + H,O(g) —— CO(g) + H2(g)

(5) C2Hs(9) + % 02(g) —— 2C0,(g) + 3H0(l)

Cau 2. [CTST - SGK] Cho enthalpy tao thanh chuan ciia mot s6 chit nhu sau:

Chat CoHa(l) CaHa(g) | COx(g) | H20()
AfH;98 (kJ/mol) +49,00 -105,00 | -393,50 | -285,84
(a) Tinh bién thién enthalpy chuan cua phan tng d6t chay hoan toan 1 mol benzene CeHg(l) va 1 mol propane CsHs(g)

trong khi oxygen, tao thanh CO»(g) va H>O(l).

(b) So sanh lwong nhiét sinh ra khi d6t chay hoan toan 1,0 g propane CsHs(g) v6i lwong nhiét sinh ra khi dét chay hoan
toan 1,0 g benzene CsHe(l).

Céau 3. Cho phuong trinh nhiét hoa hoc dét chay acetylene (CoHs):
2C,Hs(g) + 505(g) — 4C0(g) + 2H,0(l) A HS,, =—2243,6KJ

298

Biét nhiét tao thanh chuan caa CO,(g) va H,O(l) lan luot 12 -393,5 kJ/mol va -285,8 kl/mol. Hay tinh nhiét tao thanh chuan
cua acetylene (CzHy).
Cau 4. [CTST - SBT] Cho 3 hydrocarbon X, Y, Z déu c6 2 nguyén tir C trong phan tir. S6 nguyén tir H trong cac phan tir
tang dan theo thir ty X, Y, Z.
() Viét cong thire cu tao va cong thic phan tir caa X, Y, Z.
(b) Viét phuong trinh dét chay hoan toan X, Y, Z vai hé s nguyén tdi gian.
(c) Tinh bién thién enthalpy cia mdi phan wng dua vao enthalpy tao thanh tiéu chuan trong bang sau.

Chit X(9) Y(9) Z(g) | COxg) | H:0(9)
AHbgq (K3/mol) +227,0 | +52,47 | -84,67 | -3935 | -241,82
(d) Tir két qua tinh toan dwa ra két luan vé tng dung caa phan tmg dét chay X, Y, z trong thuc tién.
Céu 5. [KNTT - SBT] Cho phan &ng nhiét nhdm sau: 2Al(s) + Fe203(s) ——> Al:Os(s) + 2Fe(s)
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Biét nhiét tao thanh, nhiét dung cua cac chat (nhiét lugng can cung cap dé 1 kg chat d6 tang 1én 1 do) duoc cho trong bang

Sau:
. AHS C . AHS C
Chét 12 Chét 12
(kJ/mol) (J/9.K) (kJ/mol) (J/9.K)
Al 0 Al,O; -16,37 0,84
Fe,0s 5,14 Fe 0 0,67

Gia thiét phan ung xay ra vira di, hiéu suat 100%; nhiét d ban dau Ia 25°C, nhiét lwong toa ra bi that thodt ra bi that thoat
ra ngoai moi truong 1a 50%. Tinh nhiét d6 dat duoc trong 10 phan tng nhiét nhom.

Cau 6. Nhiét tao thanh chuan tinh theo kJ/mol cia C;HsOH(l), COx(g) va H20(1) lan luot 13 -267, -393,5 va -285,8. Cin
d6t chay bao nhiéu gam con dé dun 100 gam nudc tir 25°C dén 100°C (biét nhiét dung cua nudc 1a 4,2 J/g.K)? Gia thiét,
con 1a C2HsOH nguyén

¢ BAI TAP TU LUYEN

Cau 7. Cho nhiét tao thanh chuin cia mot sé chat trong bang sau:

Chat CaCOs(s) CaO(s) | COzx(g) | CSa(l) SO2(g) NHs(g) | H20(g)
AfH‘z’98 (kd/mol) -1206,90 -635,10 | -393,50 +87,9 -296,80 -45,90 -241,82
Tinh bién thién enthalpy chuan cua cac phan ting sau:
Ca0(s) + COz(g) —— CaCO0s(s) (D)
C(graphite) + O2(g) —— CO2(Q) )
CSa(l) + 305(g) ——> COx(g) + 250:(q) 3)
ANHa(g) + 302(g) —=— 2N,(g) + 6H-0(g) (4)
Céau 8. [CTST - SBT] Qua trinh hoa tan calcium chloride trong nudc:
CaCly(s) —> Ca?*(ag) + 2CI" (ag) AHyy =2
Chat CaCl, Ca?* CIr
AH%, (k/mol) -795,0 -542,83 -167,16

Tinh bién thién enthalpy chuan cua qua trinh.

Cau 9. [CTST - SGK] Tinh bién thién enthalpy ciia phan wng phan huy trinitroglycerin (CsHsO3(NO,)s) theo phuong trinh
sau (biét nhiét tao thanh cua nitroglycerin, CO2(g), H20(g) lan luot 12 14 - 370,15 kd/mol; -393,5 kJ/mol; -241,82 kJ/mol):

4C3H503(NOs)2 (S) t—0> 6N(g) + 12C0Ox(g) + 10H.0(g) + O2(9)
Hay giai thich vi sao trinitroglycerin dugc tng dung 1am thanh phan thudc sting khéng khoi.
Céu 10. [CD - SBT] Phan tng luyén gang trong 16 cao c¢6 phuong trinh nhu sau:
Fe20s(s) + CO(g) — Fe (s) + CO2(Q) (@H)
(a) Can bang phuong trinh hoa hoc ciia phan tng (1) va tinh bién thién enthalpy chuan ciia phan &mg véi cac hé sé can
bang twong ung (biét nhiét tao thanh chuan tinh theo kJ/mol cia Fe,0s, CO, CO; lan lugt 12 -824,4; -110,5; -393,5).
(b) Cho 1 mol Fe,03 phan ang véi 1 mol CO, gia sir chi xay ra phan tng (1) véi hiéu suat 100% thi giai phong mot lugng
nhiét bao nhiéu?
Cau 11. [CD - SBT] Xét cac phan tng thé trong diy halogen ¢ diéu kién chuén:
(1) % F(g) + NaCl(s) — NaF(s) + % Cl. (g)
(2) Y Cly(g) + NaBr(s) — NaCl(s) + %2 Br, (1)
(3) %2 Bry(l) + Nal(s) — NaBr (s) +% 1> (s)
(4) Y Cly(g) + NaBr(ag) — NaCl(aq) + %2 Br, (1)
Hay con viét: 4 Clx(g) + Br (aq) — CI" (aq) + % Br» (1)
(5) ¥2 Bry(l) + Nal(ag) — NaBr (aq) + %2 12 (s)
Hay con viét : % Bry(l) + 1" (aq) — Br (aq) + % 1, (s)
(a) Tir cac gia tri cua enthalpy hinh thanh chuan, hay tinh bién thién enthalpy chuan cua cac phan ang thé trén.
Chét/ ion NaF(s) | NaCl(s) | NaBr(s) | Nal(s) | Cl(aq) Br(aq) | I(aq)
AfH(’ (kd/mol) -574,0 -411,2 -361,1 -287,8 -167,2 -121,6 -55,2

298
(b) Nhan xét sy thuan loi vé phuong dién nhiét caa cac phan wng thé trong day halogen. Két qua nay c6 phu hop vai quy
luat bién ddi tinh phi kim cua day halogen trong bang tuan hoan cac nguyén té hoa hoc khdng?

Céau 12. [CTST - SBT] Cho céac phan (ng:
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CaCOs(s) —> CaO(s) + CO(g) A,Hg98 =+178,49 kJ

CoHsOH(I) + 302(g) ——> 2COa(g) + 3H0(1) A H%, = -1370,70 kJ

C(graphite, s) + 0x(g) ——> CO(q) A HY, =-39351 k]

(a) Phan &g nao c6 thé tu Xay ra (sau giai doan khoi mao ban dau), phan tng nao khong thé tu xay ra?
(b) Khéi luong ethanol hay graphite can ding khi d6t chay hoan toan du tao lwong nhiét cho qué trinh nhiét phan hoan
toan 0,1 mol CaCOs. Gia thiét hiéu suat cac qua trinh déu 1a 100%.

Dang 2: Tinh bién thién enthalpy theo ning hrong lién két
LY THUYET VA PHUONG PHAP GIAI
- Nang luong lién két (Ep) 14 ning lwong can thiét & pha v mot lién két hda hoc trong phan tir thanh nguyén
tu ¢ trang thai khi. ‘ i ’ o 7
- Bien thién enthalpy cua phan ng bang tong ndng lugng lién ket cua cac chat dau (cd) trr di tong nhiét tao
thanh cua céc chat san pham (sp).
- Cong thic tinh bién thién enthalpy & diéu kién chuan: A Hee = > E, .- D E, )
- Xét phan tng: aA + bB — ¢C +dD
Taco: A Hys =[a.E,(A)+bE,(B)]-[cE,(C)+dE,(D)]

- Chi &p dung cho phan (g ma tat ca cac chat déu chi chua lién két cong héa trj & trang thai khi.

< BAI TAP TU LUAN

¢ VI DU MINH HOQA

Cau 13. Cho cac Chét: Hz, Clz, 02, Nz, HCl, Hzo, NH3, N2H4, CH4, CzHe, C2H4, Csz, C3H3, CO..

Viét cong thirc ciu tao cua cac chat sau va cho biét mdi chit chira nhitng lién két ndo, s6 lwong bao nhiéu?
Cau 14. Cho nang luong lién két (Eb) caa mot s lién két ¢ diéu kién chuan nhu sau:

Lién két H-H Cl-ClI H-ClI 0=0 N=N N - N
Ep (kJ/mol) 436 243 431 498 946 163
Lién két N-H H-0 C-H C-ClI c-C C=0
Ep (kJ/mol) 389 464 414 339 347 799

Hay tinh bién thién enthalpy chuan cua cac phan (g sau va cho biét cac phan mg do téa nhiét hay thu nhiét?
(1) Ha(g) + Clo(g) — 2HCI(g)  (2) N2(g) + 3H(g) — 2NHs(g)

(3) N2Ha(g) ——> Na(g) + 2H2(Q) (4) 4HCI(g) + O2(g) v 2Cl,(g) + 2H.0(9)

(5) CHa(g) + Cla(g) —=“—>CH,CI(g) + HCI(g) (6) 2C2Hs(g) + 804(g) ——> 4CO,(g) + 6H.0(g)

Cau 15. [KNTT - SGK] (a) Cho biét ning lugng lién két trong cac phan tir O, N, va NO lan luot 1a 494 kd/mol, 945
kJ/mol va 607 kJ/mol. Tinh bién thién enthalpy chuin caa phan tng: Na(g) + 02(g) ——> 2NO(g)

(b) Giai thich vi sao nitrogen chi phan tng vai oxygen ¢ nhiét d6 cao hoac khi cd tia lira dién?

Cau 16. [CTST - SGK] Tinh Anggs cua hai phan (g sau: 302(g) ——> 203(g) (1); 203(g) ——> 302(9) (2)

Lién hé giira gia tri A, Hos, v6i do bén cua Os, O, va gii thich, biét phan tir Os gdm 1 lién két d6i 0=0 va 1 Ik don O-O .
Cau 17. [CTST - SBT] Propene la nguyén liéu cho san xuat nhua polypropylene (PP). PP duoc sir dung dé san xuat cac
san phdm bng, mang, day cach dién, kéo soi, dd gia dung va cac san pham tao hinh khac.

Phan (ing tao thanh propene tir propyne:  CHa-C=CH(g) + Ha(g) ——%P2%% 5 CH;-CH=CHa(g)

(a) Hay xac dinh s6 lién két C-H; C-C; C=C trong hop chat CHs-C=CH (propyne).

(b) Hay tinh bién thién enthalpy ctia phan ng tao thanh propene trén biét rang nang lugng lién két do ¢ diéu kién chuan

cua mot s6 lién két nhu sau:

Lién két

H-H

C-H

Cc-C

O
Il
@)

Eb (kJ/mol)

432

413

347

614

839
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Cau 18. [CTST - SBT] Phosgene la chat khi khéng mau, mui co muc, dé hoa long; khéi lwong riéng 1,420 g/cm? (¢ 0 °C);

t; = 8,2 °C. Phosgene it tan trong nudc; dé tan trong cac dung méi hitu co, bi thuy phan cham bang °

hoi nuéc; khdng chéy; 1a san pham cdng nghiép quan trong; ding trong tong hop hitu co dé san xuat |

san pham nhuom, chat diét co, polyurethane,... Phosgene la mot chat doc. O nong d6 0,005 mg/Ldd . .
nguy hiém ddi véi ngudi; trong khoang 0,1 -0,3 mg/L, gay tir vong sau khoang 15 phtit. O u

Phosgene dugc diéu ché bang cach cho hdn hgp CO va Cl, di qua than hoat tinh. Biét: Ep(CI-Cl)
= 243 kJ/mol; Ep(C-Cl)= 339 kd/mol; Ex(C=0) = 745 kJ/mol; Ex(C=0) = 1075 kJ/mol.
Hay tinh bién thién enthalpy ciia phan &ng tao thanh phosgene tir CO va Cl,.
Cau 19. [CD - SGK] Tinh Ar H® 265 cho phan (ing sau dua theo nang lwong lién két
CH.(g) + Xa(g) — CHsX (g) +HX (g)
Vaéi X=F, Cl, Br, I. Lién hé gitta mtrc ¢ phan (ng ( dua theo Ar H® 208) béi tinh phi kim ( F>CI>Br>I). Tra cac gia tri nang
lwong lién két & Phuc lyc 2, trang 119
Cau 20. [CTST - SGK]Xét qua trinh dbt chay khi propane CsHs(g):

0
CsHs(g) + 502(g) ——> 3CO(g) + 4Hz0(g)
Cho nhiét tao thanh va ning luong lién két nhu sau:

Chat CsHs CO; H.O

Af Hggg (kd/mol) -105 -393,5 -241,82

Lién két C-H c-C 0=0 c=0 H-0O
Ep(kJ/mol) 413 347 498 745 467

Tinh bién thién enthalpy chuan cua phan tng theo hai cach. So sanh két qua cua hai cach va rut ra két luan.
Cau 21. [KNTT - SBT] Cho phan g d6t chay butane sau: CsHio(g) + 02(g) ——> CO2(g) + H.0(g) 1)
Biét ning luong lién két trong cac hop chét cho trong bang sau:

Lién két Phan tir Ep (kJ/mol) Lién két Phan tir Ep (kJ/mol)
c-C C4Hio 346 C=0 CO, 799
C—H C4Hio 418 O-H H20 467
0=0 0, 495

(a) Can bang phuong trinh phan ung (1)
(b) Xéc dinh bién thién enthalpy (A HS,, ) cia phan tng (1).
(c) Mét binh gas chira 12 kg butane c6 thé dun séi bao nhiéu 4m nudc? (Gia thiét méi am nuéc chira 2 L nude & 25°C,
nhiét dung cua nuéc 1a 4,2 J/g.K, cd 40% nhiét dét chay butane bi that thoat ra ngoai méi truong).
+ BAI TAP TU LUYEN
Cau 22. Cho nang luong lién két ¢ diéu kién chuan ciia mot s6 lién két nhu sau:
Lién két H-H 0=0 C-H c-C CcC=0 H-O
Ep (kJ/mol) 436 498 414 347 799 464
(a) Hay tinh bién thién enthalpy cta cac phan ung sau (biét trong C7H6 c6 6 lién két C-C va 16 lién két C-H):

(1) CaHro(g) + % Ox(g) — 4CO4(g) + 5H:0(q)

(2) 2Ha(g) + 02(g) ——> 2H:0 (g) (1);

(3) CrHis () + 110, () ——> 7COx(g) + 8H:0 (9) (2);
(b) So sanh bién thién enthalpy ciia phan &ng (2) va (3) néu lay cang khéi lugng H, va C7Hss, tir d6 cho biét H, hay C7Hie
Ia nhién liéu hiéu qua hon cho tén lta?

Cau 23. Thyc nghiém cho biét nang lugng lién két, ki higu 12 E (theo kJ.mol™) ciia mot s lién két nhur sau:

Lién két O —H (ancol) C =0 (RCHO) C - H (ankan) C - C (ankan)
Eb (kJ/mol) 437,6 705,2 412,6 3315
Lién két C - O (ancol) C-C (RCHO) C-H (RCHO) H-H
Eb (kJ/mol) 332,8 350,3 4155 430,5

(a) Tinh bién thién enthalpy cua phan ung:

15



CHZ(CHO)Z + 2H, — CHz(CHzOH)z (1)

(b) Bién thién enthalpy tinh duoc & trén lién hé nhu thé ndo vaéi d6 bén cua lién két hoé hoc trong chét chét tham gia va
san pham cua phan wng (1)?
Cau 24. [CD - SBT] Bang cach tinh bién thién enthalpy chuan ciia qué trinh sau dwa vao nang luong lién két, hdy chi ra
diéu kién chuan H3C-CH-OH hay H3C-O-CH; bén hon.
HsC-CH,-OH (g) — HaC-0-CHis (g)
Cau 25. [CTST - SBT] Chloromethane (CH3Cl), con duoc goi la methyl chloride, Refrigerant-40 hoac HCC 40. CHsCl
ting duoc str dung rong rai nhu mot chat lam lanh. Hop chat khi nay rat dé chay, c6 thé khdng mui hodc ¢6 mui thom nhe.
Hay tinh bién thién enthalpy ciia phan tng: CHa(g) + Cl2(g) —— CH3CI(g) + HCI(g)
Biét nang lugng lién két caa mot sb lién két nhu sau:

Lién két C-H Cl-Cl H-ClI C-ClI

Ep (kJ/mol) 414 243 431 339

Cho biét phan tng dé dang xay ra dudi anh sang mat troi. Két qua tinh ¢6 mau thuan vai kha ning dé xay ra cua phan @ng
khong.
Cau 26. [CTST - SBT] Cho phan tng phan huy hydrazine: N2Hs(g) ——> N2(g) + 2H2(Q)

(a) Tinh A H) theo ning luong lién két cua phan Gng trén.

(b) Hydrazine (N2H.) 1a chét long & diéu kién thuong (s6i ¢ 114 °C, khéi luong riéng 1,021 g/cm?). Hay dé xuit Ii do NoHq
dugc sir dung 1am nhién liéu trong dong co tén lira. Biét: En(N-N) = 160 kd/mol; Ex(N-H) = 391 kJ/mol; Ex(N=N) = 945
kd/mol, En(H-H) = 432 kJ/mol.

Cau 27. [CD — SBT] Trong nganh cong nghiép loc héa dau, cac ankan thuong duoc loai bo hydrogen trong cac phan tng
dehydro hoa dé tao ra nhitng san pham hydrocacbon khéng no cé nhiéu img dung trong cong nghiép. Hay tinh bién thién

anthalpy chuén ciia cic phan @mg sau dua vao ning lugng lién két.
Lién két H-H C-H Cc-C CI=IC
Eb (kJ/mol) 436 414 347 611
(a) H3C-CH2-CH2-CH3 e CH2=CH-CH=CH2 + 2H2
(b) 6CH4 — CsHs (1,3,5- cyclohexatriene) + 9H,

Cho biét cong thirc ciu tao 1,3,5- cyclohexatriene nhu sau: -
;
H %o C o H
Il }
C C

-~ \C// ~.

)
H

Céc phan tng trén c6 thuan loi vé& phuong dién nhiét hay khéng? Phan tng theo chidu nguoc lai ¢6 bién thién enthalpy

7

H H

bang bao nhiéu?
% BAI TAP TRAC NGHIEM

Céau 28. Cho phan tng sau: 2SO0 (g) + Oz (9) = 2SO0 (9)

A HS, (kI mol™?) -296,83 0 -395,72
Bién thién enthalpy cta phan wng sau ¢ diéu kién chuan c6 gié tri la
A. 98,89 kJ. B.-197,78 kJ. C. 98,89 kJ. D. 197,78 kJ.
Cau 29. Cho enthalpy tao thanh chuan ciia mot sé chat nhu sau:

Chat TiCls(g) H20(l) TiOx(s) HCI(g)

A;H5q (kI/mol) -763 -286 -945 -92
Bién thién enthalpy chuan caa phan tng TiCls(g) + 2H.0(1) — TiO(s) + 4HCI(g) 1a
A. +22 kJ. B. +3 kJ. C.-22 kJ. D. -3229 kJ.

Cau 30. Phosphine (PHs) 1a mét chat khi khéng mau, nhe hon khong khi, rat doc va dé chay. Khi nay thuong thoét ra tir
xéac dong vat thdi rixa, khi c6 mat diphosphine (P2Hs) thuong tu bdc chay trong khong khi, dac biét & thoi tiét mua phun,
tao hién twgng “ma troi” ngoai nghia dia.
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Phan ung chay phosphine: 2PHs(g) + 402(g) — P20s(s) + 3H20(1)
Biét nhiét tao thanh chuin cua cac chit cho trong bang sau:

Chat PHa(g) P,0s(s) H,0(l)
A, Hy, (kJ/mol) 5,4 -365,8 -285,8
Bién thién enthalpy chuan caa phan ang trén I1a
A. -657 kJ. B. + 657 kJ. C.+ 1234 kJ. D. - 1234 kJ.

Cau 31. [KNTT - SGK] Cho bién thién enthalpy cua phan ang sau & diéu kién chuan:

1
CO (9) + 5 02 (g) ——> CO2 (6) A,Hzoy =—283,0k)

Biét nhiét tao thanh chuan ctia CO2: A;H3,(CO,(9))=—393,5kJ/ mol.
Nhiét tao thanh chuéan cua CO la
A.-110,5 kJ. B. +110,5 kJ. C.-141,5 kJ. D. -221,0 kJ.
Céau 32. [KNTT - SBT] Tién hanh qué trinh ozone hoa 100 g oxi theo phan wng sau:
302(g) (oxigen) —— 203(g) (ozone)

H&n hop thu dugc c6 chira 24% ozone vé khéi lwong, tiéu ton 71,2 kJ. Nhiét tao thanh A HS,, cua ozone (kJ/mol) c6 gia

tri la
A.142 4. B. 284,8. C.-142 /4. D. -284,8.
Cau 33. [KNTT - SGK] Gia tri trung binh cua cac ning luong lién két ¢ diéu kién chuan:
Lién két C-H C-C c=C
Eb (kd/mol) 418 346 612
Bién thién enthalpy cua phan ung CsHs (g) —> CHa (g) + C2Ha (g) c6 gia tri la
A. +103 KkJ. B. -103 kJ. C. +80 kJ. D. -80 kJ.

Cau 34. Cho phan wng hydrogen hod ethylene sau: H.C=CHz(g) + Hz(g) —— H3C-CHs(g)
Biét ning luong lién két trong cac chat cho trong bang sau:

Lién két Phan tir Ep (kJ/mol) | Lién két Phan tir Epb (kJ/mol)
cC=C CoHs 612 c-C CoHs 346
C-H CoH, 418 C-H CoHs 418
H-H H. 436
Biét thién enthalpy (kJ) ciia phan &ng c6 gié tri la
A. 134. B. -134. C. 478. D. 284.

Cau 35. [KNTT - SBT] Phan ting tong hop ammonia: N2(g) + 3H2(g) ——> 2NHs(g) A HS,, =-92 kJ

298
Biét ning lugng lién két (k¥/mol) cia N = Nva H — H In luot 12 946 va 436.
Nang luong lién két caa N —H trong ammonia la

A. 391 kd/mol. B. 361 kJ/mol. C. 245 kJ/mol. D. 490 kJ/mol.
Cau 36. Cho céc gia tri nang luong lién két caa mot s6 lién két:
Lién két H-H 0-0 0=0 H-O
Ex(kd/mol) 436 142 498 460
Bién thién enthalpy chuan cua phan tng: Hz(g) + O2(g) — H20,(g) 1a
A. -128 kJ. B. - 333 kJ. C.-841kJ. D. -381 kJ.
Cau 37. Cho céc gia tri nang luong lién két caa mot s6 lién két:
Lién két C-H O-H C=0 0=0
Ey(kd/mol) 410 460 732 498
Bién thién enthalpy chuan cua phan tng: CHa(g) + 202(g) — CO2(g) + 2H20(g) la
A. -284 kJ. B. - 1304 kJ. C. - 668 kJ. D. -540 kJ.
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