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GIAl SACH GIAO KHOA MON HOA HQOC LOP 10
BQ SACH: CHAN TROI SANG TAO
CHUONG 5. NANG LUQNG HOA HOC
Bai 13. Enthalpy tao thanh va bién thién enthalpy cia phan &ng hda hoc

Mé dau:

Hau nhu moi phan Gmg hoa hoc ciing nhu qua trinh chuyén thé cia chit luén kém theo sy thay d6i ning
lwong

tNeo su tndy Aol nang worng.

A\ Gas chéy sinh nhiét A\ Nhiét phan Cu(OH), tao thanh CuO

Gas la khidét hod Idng dinglam nhién liéu. -~ Phdn ting nhiét phan gay ra béi nhiét ndng. Can cung
Su dét chdy cua nhién liéu luén sinh nhiét: cdp nhiétdé phd v cdcliénkéthod hoc trong hgp chat.

Trong ca 2 vi du déu c6 phan (mg xay ra voi sy thay doi nang lwong. Theo em, phan tmg c6 kém theo sur

thay d6i niang lwong dudi dang nhiét nang déng vai tro gi trong doi sdng?
Loi giai chi tiét:

- Phan ting c6 kém theo su thay d6i nang lugng dudi dang nhiét ning dong vai trd quan trong trong doi

song;
+ Cung cdp nhiét cho cac nhu cdu dun niu thirc an
+ Giam nhiét d§ ciia moi truong xung quanh

1. Phan trng téa nhiét

Cau héi thao luan

1. Viét phuong trinh héa hoc ctia phan g xdy ra & Hinh 13.1 va néu nhéan xét vé sy thay ddi nhiét ctia phan

ung do
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A\ Hinh 13.1. Phan (ing nhiét nhém
dé han dudng ray

Phwong phap giai:
D6t chay hon hop: Fe,03 va Al
Loi gidi chi tiét:
Fe203 + 2A1 — 2Fe + Al203
Phan tng 1am ting nhiét d6 méi truong xung quanh, téa nhiét 16n, 1én dén 2500 °C

2. Thyc hién thi nghiém 1. Néu hién tuong xay ra. Rut ra két luan vé sy thay doi nhiét d6 chat long trong

cée. Gidi thich

Phwong phap giai:

So sanh nhiét o trudc va sau khi cho CaO

Loi giai chi tiét:

- Hién tuwong: Chat rin mau tring tan ra, tao thanh dung dich

- Nhiét d6 chat 16ng trong cdc ting 1én, tir 20 °C 1én 50 °C

- Gidi thich: Sy hoa tan CaO trong nudc sinh ra nhi¢t, lam nhiét do chét l6ng trong cde tang 1én
Luyén tip

Hay néu hién tugng cta cac qué trinh: d6t chay than, ethanol trong khong khi. Nhiét d6 méi trudng xung

quanh thay doi nhu thé nao?
Phwong phap giai:
Qua trinh d6t chay than, ethanol trong khong khi téa nhiét ra méi trudng

Loi giai chi tiét:
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-7Hién7 tuong: xuit hiénﬁ khi bay ra

C+0; —" CO271

C2HsOH + 3 0, —%— 2C021 + 3H,0
- Nhiét d§ moi truong xung quanh tang lén
2. Phan trng thu nhiét
Cau héi thao luan

3. Khi tha vién vitamin C sui vao cdc nue nhu Hinh 13.3, em hay du doan su thay ddi nhiét do cta nudce

trong coc

A\ Hinh 13.3. Hoa tan vién vitamin C sti vao c6¢ nudc
Phwong phap giai:
Hoc sinh thyce hién thi nghiém va kiém ching
Loi giai chi tiét:
Nhiét 6 ctia nudc trong cdc giam di
4. Trong phan Gng nung da voi (CaCO3), néu nglmg cung cp nhiét, phan g c6 tiép tuc xay ra khong?
Loi giai chi tiét:
Trong phan tmg nung da voi (CaCOs), néu ngirng cung cap nhiét, phan tng s& khong tiép tuc xay ra

5. Thyc hién thi nghiém 2. Néu hién tuong trudc va sau khi dot nong hdn hop. Néu ngimg dot néng thi phan

ung c6 xay ra khong?
Laoi giai chi tiét:
- Hién tuwong: Xuat hién bot khi ndi 1én, ddy nudc ra khoi binh tam giac

- Néu ngimg ddt nong, phan g dung lai, khi khéng dugc sinh ra
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3. Bién thién enthalpy chuin ciia phan ing

Cau hei thao luan

6. Bién thién enthalpy chuan cua mot phan ng hoa hoc duge xéac dinh trong diéu kién nao?

Phwong phap giai:

Diéu kién chuan

Lai giai chi tiét:

- Bién thién enthalpy chuan caa mét phan tng hda hoc duogc xac dinh ¢ diéu kién chuan
+ Ap suit 1 bar (d6i véi chat khi), ndng d6 1 mol/L (di véi chat tan trong dung dich)
+ Nhiét d6: 25°C (hay 298K)

7. Phuong trinh nhiét héa hoc cho biét thdng tin gi vé& phan tng héa hoc

Phwong phap giai:

- Nhiét phan tng

- Trang thai cua c4c chat dau (cd) va san pham (sp)

Loi giai chi tiét:

- Phuong trinh nhiét hoa hoc cho biét
+ Phan ung toa nhiét hay thu nhiét
+ Trang thai cua cac chat dau (cd) va san pham (sp)

Luyén tap

Cho hai phuong trinh nhiét hoa hoc sau:

C(s) + H20(g) —5— CO(g) + Ha(g) A, H% = +131,25kJ (1)

CuSOu(aq) + Zn(s) — ZnSO4(ag) + Cu(s) A HZ, = -231,04 kJ (2)

Trong hai phan ng trén, phan tng nao thu nhiét, phan tng nao toéa nhiét?
Phwong phap giai:

- Phan @ng thu nhiét (hé nhan nhiét cia méi truong) thi A H,,, >0

- Phan &ng toa nhiét (hé toa nhiét ra moi truong) thi A Hy,, <0

Lai giai chi tiét:

- Phaning (1) ¢6 A, Hj, =+131,25k]I>0

=> Phan &ng thu nhiét

- Phaning (2) ¢6 A, Hj, =+131,25klI<0

=> Phan ung toa nhiét

4. Enthalpy tao thanh (nhiét tao thanh)

Cau héi thao luan
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\8./Ph‘élfn— biéf énthéiby tao thé'h-h cua héi i:fha"lt\\}é bién thién enthﬁlp); cua phén u:ng Lay vi du minh hoéf '
Phuong phap giai:

- Enthalpy tao thanh cua mét chat 1a nhiét kém theo phan ng tao thanh 1 mol chét dé tir cac don chit bén
nhét

- Bién thién enthalpy cua phan tng 1a lwong nhiét toa ra hay thu vao cua mét phan ung hoa hoc trong qua
trinh dang ap

L i giai chi tiét:

Enthalpy tao thanh ciia mgt chat __Bién thién enthalpy cia phan ing
- Chat tham gia phai 1a don chat bén nhat - Chat tham gia ¢ dang don chat hay hop chat déu
- San pham chi c6 1 chat duy nhat dugc q . )
Vi du: Ha(g) + Cla(g) — 2HCI(g) - San pham c0 thé 1a 1 hay nhiéu chat
Vi du: C(s) + H20(g) — CO(g) + Ha(q)

9. Cho phan tng sau:
S(s) + 02(g) —=> S02(g) A,HZ2, (SO2,g) = -296,80 kJ/mol

Cho biét y nghia ctia gid tri A, H2, (SO2,0)

A% Luu huynh chéay trong khéng khi

Phwong phap giai:

Enthalpy tao thanh caa mot chat 1a nhiét kém theo phan ung tao thanh 1 mol chit dé tir cac don chat bén
nhat

Lai giai chi tiét:
A HZ; (SO2,9) = -296,80 kJ/mol 1a lwgng nhiét toa ra khi tao thanh 1 mol chat SO,(g) tir cac don chat &

trang théi bén nht ¢ diéu kién chuan (Sulfur & dang ran, oxygen ¢ dang phén tir khi chinh Ia dang don chét
bén nhat caa sulfur va oxygen)

10. Hop chit SO2(g) bén hon hay kém bén hon vé mit nang luong so véi cac don chit bén S(s) va 02(g)
Phuwong phap giai:

- A, H3, clia don chit bén nhat = 0

- A H3, <0, chat bén hom vé mit ning lugng so véi cac don chat bén tao nén n6

- A H2;>0, chat kém bén hon vé mat nang lugng so Véi cac don chat bén tao nén né

Loi giai chi tiét:
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Taco: A,HZ, (SO2,g) = -296,80 ki/mol < 0
=> Chét bén hon v& mit ning luong so véi cac don chat bén tao nén nd

=> SO2(g) bén hon vé mit ning luong so vai cac don chat bén S(s) va Oa(g)

11. Tir Bang 13.1 hdy liét ké cac phan wng c6 enthalpy tao thanh duong (1iy nhiét tir méi trudng)

W Bdng 13.1. Enthalpy tao thanh chudn ctia mét s6 chat”

At At A
Chat /mol) Chat (K/mol) Chat (/mol)
AgBr(s) -99,51 (S,(aq) +87,90 HCl(g) -92,31
ALO(s) | —1676,00 O(s) -157.30 HF(g) ~273,00
(Hg) | +227,00 | CHCOOH() | -487,00 | Hi(g) +25,90
(Hg) | +5247 | CHCOONa(s) | -70932 | MgCl(s) | —641,60
CHOH(g) | -23510 (H,(9) -74,87 N,0(g) +82,05
CHOH() | -277,63 Fe,0,(s) -825,50 N.0(9) 49,16
CHlg) | -10500 | Fe0f) | -1121,00 | NaCO(s) | —113080
CH,0[s) | —127330 Fe0(s) -272,00 NaCl(s) -411,10
CH(O | +49,00 H,0(g) -24182 | NaHCO(9) | -947,70
Ca(OH),(s) | —986,09 H,0() -285,84 NaOH(s) | —425,60
(a0,s) | -120690 | HOfag) | -19120 | NO(g) | +90,29
(a0(s) -635,10 H,0,() -187,80 NO,(g) +33,20
(0(g) -110,50 H,50,(/) -813,98 NH,(g) -45,90
0fg) | -39350 HBr(g) 36,30 S0,(g) | -296,80
(r0(s) -1128,60 HCl(aq) -167,46 S0.(g) -396,00
Phwong phap giai:

Quan sat Bang 13.1 va liét ké

Lai giai chi tiét:

Céc phan ung c6 enthalpy tao thanh duong la: C2H2(g), C2Ha(g), CeHe(l), CS2(aq), HI(g), N20(g), N204(g),
NO(g), NO2(9)

Luyén tap

Em hdy xac dinh enthalpy tao thanh theo don vi (kcal) cua cac chat sau: Fe203(s), NO(g), H20(g),
C2HsOH(I). Cho biét 1J = 0,239 cal

Phwong phap giai:

1J=10,293 cal

=> 1kJ = 0,293 kcal

Lai giai chi tiét:

- A{Hj (Fe20s, s) = -825,50 kJ/mol => Theo don vi kcal = -825,50.0,293 = -241,87 kcal/mol

- A H%, (NO, g) =+90,29 kJ/mol => Theo don vi kcal = +90,29.0,293 = +26,45 kcal/mol
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- A HZ, (H0, g) = -241,82 kl/mol =—> Theo don vi keal = -241,82.0,293 = -70,85 kcal/mol

_ A,HZ, (C2HsOH, I) = 277,63 kJ/mol => Theo don vi keal = -277,63.0,293 = -81,35 kcal/mol
5. Y nghia ciia dau va gié tri ArHC2s

Cau héi thao luan

12. Quan s&t Hinh 13.5, m6 ta so d6 biéu di&n bién thién enthalpy cua phan tng. Nhan xét vé gié tri cua
A Hjeq (SP) 50 VS A Hygg (cd)

Nang luong (k) A
H,50,(ag) + 2NaOH(aq)
AH3g(cd) -
A H =—111,68K
Na,S0,(aq) + 2H,0
ARG | oo S0den)+ 200
Tiéntrinhphaning

A\ Hinh 13.5. S0 d6 biéu dién bién thién enthalpy cia phan (ing tod nhiét

Phwong phap giai:

Quan sat Hinh 13.5 va nhan xét

Lai giai chi tiét:

Giatri A;H s (sp) nho hon A, Hjy, (cd)

13. Van dung dé v& so d6 biéu dién bién thién enthalpy cta phan tng nhiét phan CaCO3 & Vi du 5
Phwong phap giai:

A Hoe= A Hs (SP) - A Hog (cd)

Lai giai chi tiét:

Taco: A HS= A, HS, (sp) - A HS, (cd) =+178,49 kJ
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Nang luong (k)
CaO(s) + CO,(g)
A HS = +178,49 k]
2 CaCOy(s)
AHZ ()

Ti€n trinh phan &ng
14. Cho hai phuong trinh nhiét hda hoc sau:
CO(g) + %2 O2(g) — CO2(g) A, H, =-283,00 kJ (1)
Ha(g) + F2(g) — 2HF(g) A HS, = -546,00 ki (2)
So sénh nhiét gitra hai phan tng (1) va (2). Phan trng nao xay ra thuan lgi hon?
Phwong phap giai:
A, Hj cang nho, phan tng xay ra cang thuan lgi
Lai giai chi tiét:
A, Hj =-546,00 kJ (2) < A, H, =-283,00 kJ (1)
=> Phan tng (2) xay ra thuan lgi hon
Van dung

Hay 1am cho nha em sach bong véi hdn hop baking soda (NaHCO3) va gidm (CH3COOH). Hon hop nay tao
ra mot lwong 16n bot. Phuong trinh nhiét hda hoc cua phan (ng:

NaHCOs(s) + CHaCOOH(aq) — CH3COONa(aq) + COx(g) + H20(I) A, HZ,= 94,30 ki

Phan ttng trén la toa nhiét hay thu nhét? Vi sao? Tim nhitng tng dung khac cua phan tng trén

. Tacdung tdy rifa ciia phan (ing
giita baking soda va giam
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" Phuong phép gidi:
- A, Hj, >0 =>Phan @ng thu nhiét
- A,Hj, <0 =>Phan ing téa nhiét
Loi giai chi tiét:
-Taco: A Hy=9430ki>0
=> Phan tng thu nhiét
- Ung dung khéc ciia phan ng baking soda véi giam:

+ Baking soda va gidm ngoai viéc duoc str dung trong nau in con duoc ding nhiéu trong vé sinh nha cira
nhu: Khur mui héi, tay trang quan 4o, tay trang noi chao, vé sinh may giat,...

+ Két hop baking soda vdi gidm an de hiéu qua tay ria cao hon. Baking soda c6 kha nang lam sach, khu
mui va 1am mém cac mang bam, con gidm an ciing tac dung loai bo mui hdi va cac vét ban cing dau khac.

Bai 1: Phuong trinh nhiét hoa hoc gitra nitrogen va oxygen nhu sau:

N2(g) + O2(g) — 2NO(g) A, Hj,=+180kJ

Két luan nao sau day ding?

A. Nitrogen va oxygen phan tng manh hon khi ¢ nhiét do thap

B. Phan tng téa nhiét

C. Phan tng xay ra thuan lgi ¢ diéu kién thuong

D. Phan @ng hoa hoc xay ra ¢ sy hap thu nhiét nang tir méi truong
Phwong phap giai:

A, H3g> 0 => Phan ¢ng thu nhiét

Lai giai chi tiét:

Taco: A Hy,=+180kJ>0

=> Phan ang hap thu nhiét nang tir méi trudng

Pap an D

Bai 2: Bién thién enthalpy ciia mot phan tmg duoc ghi ¢ so do dudi. Két luan nao sau day 1a dung?
A. Phan ung toa nhiét

B. Ning luong chat tham gia phan &ng nho hon ning lwgng chat san pham
C. Bién thién enthalpy caa phan @ng 1a a kd/mol

D. Phan tng thu nhiét
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Nang luong (k)) 4
A¢Ho (cd)
AH,=-akl
Af“?gg(sp) ------------ L
Tién trinh phan tng )
Phwong phap giai:

A, Hj < 0 =>Phan tng toa nhiét

Lai giai chi tiét:

Taco: A Hy,=-akl<O0

=> Phan tng téa nhiét

Pap an A

Bai 3: D6 thi nao sau day thé hién ding sy thay doi nhiét do khi dung dich hydrochloric acid dwoc cho vao

dung dich sodium hydroxide téi du?

A. B.
Nhiét do (°C) 4 e A\/
2, )
Thé tich HCl (cm’) Thé tich H (cm?)
C. D.
Nhiétdo (°) 4 Nhietdo (°0) 4
Thé tich HC (cm?) Thé tich HCl (cm?)
Phwong phap giai:

Loi giai chi tiét:
Bai 4: Cho phuong trinh nhiét hoa hoc sau:
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NaOH(aq) + HCl(aq) — NaCl(ag) + H0(l) A HZ. =573k
V& so d6 biéu dién bién thién enthalpy cua phan tng

Phwong phap giai:

AHS = A HS, (sp) - A HS, (cd)

Lai giai chi tiét:

Taco: A;Hys= A Hys (SP) - Ay H e (cd) =+178,49 kJ

Nang luong (kJ) A

NaCl(aqg) + H,0())
AfH?QB ((d) -
AHlgs = 57,3 k)
NaOH(aq) + HCl(aq)
AHROP) | oo e i
—
Tién trinh phdn tng
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