CHUYEN DPE 10.2: HOA HQC TRONG VIEC PHONG CHONG CHAY NO
PHAN 3. HOA HQC VE PHAN UNG CHAY, NO

I. MUC TIEU

+ Tinh duoc AH® mét sb phan tng chdy, nd (theo AH® hodc ning luong lién két) dé du doan
mitc 6 manh liét cta phan tng chdy, nd.

+ Tinh duoc sy thay d6i cta toc d6 phan ung chay, “toc d6 phan Gng ho hap” theo gia dinh
vé su phu thudc vao néng do O,.

+ Néu dugc cac nguyén tac chita chay (Iam giam téc do phan img chay) dua vao cac yéu to
anh huong dén téc do phan tmg hoa hoc.

+ Giai thich duoc vi sao lai hay dung CO, dé chita chay (cach li va lam giam ndng d6 O,;
CO, né@ng hon khong khi).

+ Giai thich duoc vi sao lai hay dung nudc dé chita chay (Iam giam nhiét do xubng duéi
nhiét do chay,...).

+ Giai thich duogc 1i do vi sao mot sb truong hop khong duoc dung nudce dé chira chay (chay
xang, dau; dam chdy chura hoa chat phéan ng véi nudc,...) ma lai phai dung cat, CO.,...

+ Giai thich duogc tai sao dam chay c6 mit cac kim loai hoat dong manh nhu kim loai kiém,
kiém th6 va nhém... khong sir dung nude, CO,, cat (thanh phan chinh 14 SiO,), bot chita chay
(hdn hop khong khi, nude va chat hoat dong bé mit) dé dap tat dam chay.

IL. NOI DUNG TRONG TAM BAI HQC 9 q

— Khi x4c dinh dugc bién thién anthalpy ctia phan tng chay, nd, c6 thé du doan murc 6 manh
liét caa phan Gng chay, nd do.

— C6 thé coi téc d6 phan tng cua than da phu thudc nong do oxygen trong khong khi theo

phuong trinh toc do: v=kxCo, .

— Khi nong d6 oxygen giam thi tbc dd phan ing chay giam va nguoc lai.
— €06 thé coi toc d6 “phan tmg hd hap” phu thudc ndng do oxygen theo phuong trinh toc do:
v=kxC,

— Khi ndng d6 oxygen giam thi tbc do “phan tmg ho hdp” giam va nguoc lai.

— Mot dam chay c6 thé duoc ngan ngira bang cach loai bo hodc 1am suy yéu bat ki yéu té nio
trong tam giac chdy (chét chay, chat oxi hoa, nguon nhiét). Nguyén 1i chéng chay, n6 1a giam
tdc do chay cua vat liéu dang chay dén muc ti thiéu va phan tan nhanh nhiét luong ctia dam
chdy ra moi truong xung quanh.

III. CAU HOI — BAI TAP LUYEN TAP

Céu 1. Dya vao dit liéu Bang 7.1 va 7.2, em hdy tinh bién thién enthalpy ctia phan tmg dt
chay 1 mol ethanol va 1 mol khi gas.
Phan g d6t chay enthanol:

C;H:OH() +30,(g) — > 2CO5(g) + 3H,0(g)

Bang 7.1. Gia tri nhiét tao thanh cta cac chat trong phan (mg dot chay ethanol



Chat | CHOH(D) | Ofg) | COM® [ HO(@
A HS,, (kJ/mol) 277,63 0 -393,50 241,826

Phan tmg dét chdy khi gas chita propane (40%) va butane (60%):
C3H8(g) + 502 t—0> 3C02 + 4H20(g) AFHZ‘)S(propane)
13
C4H10(g) + 2 Oz(g) t—> 4C02(g) + SHZO(g) ATHZ()S(butane)

Bang 7.2. Gia tri nang luong lién két (E,) cia mot s6 lién két cong hoa tri

Lignkt | ¢H | ¢cc | o=0 | c=0 | OH
E,(kJ/mol) | 413 | 347 | 498 | 745 | 467
DAP AN:

Bién thién enthalpy ciia phan mg dét chay enthanol:

A — 5 x (-393,50) + 3 x (-241,826) — (-277,63) = — 1 234,848 (kJ/mol) < 0. Phan ung
tda nhiét.

Bién thién enthalpy ctia phan img d6t chay C;Hj:

AHs — (8 x 413 +2 x 347+ 5 x 498) — (6 x 745 + 8 x 467) = 1 718 (kJ/mol)

Bién thién enthalpy ctia phan tng d6t chay C,H,,:

Ao — (10 x 413 +3 x 347 + 6,5 x 498) — (8 x 745 + 10 x 467) = -2 222 (kJ/mol)

Bién thién enthalpy ctia phan (mg d6t chay khi gas:

AHos = 0,4 x (<1 718) + 0,6 x (=2 222) =2 020,4 (kJ/mol) < 0. Phan tmg t6a nhiét.

Phan tmg d6t chay khi gas xdy ra manh liét hon.

Céu 2. Tinh bién thién enthalpy cua phan tung dbt chay 1 mol octane (CgH,;, chit ¢6 trong
xang) va 1 mol methane (thanh phan chinh cta khi thién nhién). Dy dodn mirc do phan tng
cac loai bang rng nay.
DAP AN:

5
CiHis(g) + 2 O(g) — > 8CO4(g) + 9H,0(g)

Bién thién enthalpy ctia phan Gmg d6t chay 1 mol octane:

AHo — (18 X413 +7 x 347+ 12,5 x 498) — (16 x 745 + 18 x 467) = —4 238 (kJ/mol)
CHy(g) + 20,(g) — > COx(g) + 2H;,0(g)

Bién thién enthalpy ctia phan tng d6t chay 1 mol methane:

AHus — (4% 413 +2 x 498) — (2 x 745 + 4 x 467) =—710 (kJ/mol)



Phén tmg d6t chay 1 mol octance xay ra ménh liét hon d6t chay 1 mol methane.

Cau 3.

a) O diéu kién thuong (298K), oxygen chiém khoang 20,9% theo thé tich trong khong khi,
twrong duwong véi ap suat 0,209 atm. Tinh ndng d6 mol/L ciia oxygen trong khong khi.

b) Khi thé tich oxygen giam con 15% thé tich khong khi thi ndng do mol/L cta oxygen la
bao nhiéu?

c) Hay cho biét tbc do phan ung chay cua than d4 ting hay giam bao nhiéu lan khi thanh
phan phan trim theo thé tich cta oxygen trong khong khi giam tir 20,9% xudng 15%.

DAP AN:

o~ Ssaraes SI0’
2 X
a) ’ M)
3
oj=0J5X8§5X10 _6.13%10°
b) 0,209 (M)
V209%0,) _ kx8,55x107 9
kx6,13x10°

V150
C) (15%0,)

Téc d6 phan Gng chay cua than da giam 1,4 lan.

Ciu 4. Néu nhitng yéu t6 anh hudong dén téc d6 phan ung chay. Tir d6 hdy néu mot sb bién
phap dép tit mot dam chay.

DAP AN:

— Céc yéu to chinh anh huong dén téc d6 phan tng chay: chét chay, chat oxi hoa, ngudn
nhiét. Ban chét va trang thai cua chat chay c6 anh hudng rat 16n dén téc do chay. Chat chay
rat phong pht, cé thé & dang ran, dang cuc hay dang bot nhu than, gb, tre ntra, xing, dau, khi
methane, hydrogen, khi carbon monooxide, ... Nguon nhiét ciing c6 nhiéu dang nhu ngon lira
tran, tia ltra dién, hd quang di¢n, tia Itra sinh ra do ma sat, do chap dién, ...

— Mot s6 phuong phéap dap tat dam chay:

v/ Phuong phap lam lanh: Lam giam nhiét do cua phan ing chay hodc lam cho nhiét do
ctia vat chay xudng thap hon nhiét do bat chay.

¢ Phuong phép cach li: Ngin can chét chdy tiép xtc vai chat oxi hoa.

¢ Phuong phap giam nong do: Lam giam ndng d6 cac chat tham gia chay.

Céu 5. Hiy cho vi du vé mot s6 chat chay thudc ting loai dam chay trong Bang 7.3
Bang 7.3. Phan loai dam chay theo chat chay (Theo TCVN 4878 : 2009)

Loai dam chay Chit chay




Loai A Dam chéy cac chat rin (thong thudng 1a cac chat hiru co) khi chay
thuong keém theo su tao ra than héng.

Loai B DPam chay céc chat 1ong va chét ran hoa 1ong.
Loai C Dam chay cac thi nghiém
Loai D bam chay cac kim loai.
Loai F Pam chay dau va m& ctia dong vét hay thuc vuc trong cac thiét bi
nau nudng.
DAP AN
Loai dam chay Chit chay Vi du

bam chay cac chdt ran | GO, giéy, lua, nhua, vai, rac, ...
(thong thuong 1a cic chat
Loai A hitu co) khi chay thuong
kém theo su tao ra than

héng.
LoaiB Déﬂm fhé}i céf: chat long va | Xang, dau, acetone, ...
’ chat ran hoda léng.
Loai C béam chay cac thi nghiém Propane, khi thién nhién, methane,
: butane, hydrogen.
Loai D bam chay cac kim loai. Titranium, potassium, magnesium,
; aluminium.

Cau 6. Hay ké tén mot s chat co thé str dung dé dap tat ddm chay khi xay ra héa hoan &
a) Xuong go. b) Tram xing, dau.

PAP AN

a) Co thé sir dung chét chita chay: nudc CO,, dang bot hodc dang bot kho.

b) Co thé dung chét chira chay: CO,, dang bot hodc dang bot kho.

Céu 7. Trong mot dam chay do xang, dau, ngudi ta c¢6 thé dung mot chiée chian thim udt
hodc cat dé dap tat dam chdy. Giai thich tai sao c¢6 thé lam nhu vay.

DAP AN:

Muc dich dé cach li ngon ltra v&i oxygen trong khong khi.

Céiu 8. Vi sao trong mot s trudng hop khong duge dung nude dé chita chay (chay xang,

dau, ...)?

DAP AN

— Xiang, dau khong tan trong nudc va nhe hon nudc nén ndi 1én trén mat nude khién cho dam
chay cang lan rong hon, gdy hau qua nghiém trong.



— Mot s6 kim loai nhu sodium, potassium, ... 13 nhitng kim loai phan ¢mg véi nude nén
khong thé dung nude dé dap tit nhimg dam chay nay.

0

Cau 10. Xét phan tng: CHy(g) + 20,(g) ——> COy(g) + 2H,0(g) s = 802 kg

Tinh M cua CH,(g), biét A cua COL(g) va HO(g) 1an luot 13 —394 kJ/mol va —242

kJ/mol.
DAP AN:
Xét phan (mg: : CH,(g) + 20,(g) ——> CO(g) + 2H,0(g) A — _g02 kJ

Str dung cong thuec:
AHy =2 AHs(p) _ 2 AH s (ogy = 304 242 x 22 x MM = _g02 (ki/mol).

= AfH0CH4(g) =_-76 kJ/mol

Céu 11. Tinh nhiét lugng toa ra khi dt chay 1 kg mét loai cai kho, biét cui kho chira 54%
khéi lwong cellulose va phan tir celluose dugc cau tao boi cac g glucose.

Gia thiét toan bd nhiét lugng téa ra duoc tinh tir bién thién enthalpy ctia phan tGng d6t chay
glucose:

Ce¢H 0O5(s) +50,(g) — 6CO,(g) + SH,0(1) Ay = 5880 kJ
DAP AN:
S6 mol gbc glucose trong 1kg cui kho:
54
1000x ——
_ 100 _10

n = —_—
CHi00s5 162 3 (mol)

Nhiét lugng toa ra khi dot chay hoan toan 1 kg cui khé.
Q =2880-9:9600
3 (kJ)

Nang suat toa nhiét cta loai cui kho trén 13 9600 kJ/kg.

Céu 12. Ngay 04 thang 8 ndm 2020 di xay ra mot vu nd kinh hoang & nha kho tai cang
Beirut cia Lebanon. Pay la nha kho chira khoang 2 700 tan NH,NO;, mot loai hoa chét vira
duogc st dung lam phan bon, vira duge dung lam thude nd do c6 kha ning phan huy thanh khi

va hoi, kém theo téda nhiét manh: 2NH,NO;(s) — 2N,(g) + O,(g) + 4H,0 (g)



a) Tinh A Hooy ctia phan tng, biét ArHys cua NH,NO; (s) va ArHas ciia H,O(g) 1an luot 1a
~365,6 kl/mol va — 242 kJ/mol.
b) Tinh nhiét luong t6i da giai phong ra tir vu nd khi toan bo lwong NH,NO; bi phan huy.
DAP AN:
a) Phuong trinh hoa hoc:

INH,NOs(s) — 2Ny(g) + Ox(g) + 4H,0 (g)

At — 242 x 4 (=365,6 x 2) = -236,8 (kJ)
Vay, nhiét lugng téa ra khi c6 160 gam NH,NO phan huty trong phan tmg nd 13 236,8 kJ.
b) Nhiét lugng giai phong ra tir vu nd néu toan bd 2 700 tan NH,NO; bi phan huy:
2700-10°
160 =16,88x10° (kJ)

Cau 13. Dé xir Iy cac dam chay loai D nhu ddm chay kim loai magnesium khong thé dung
nudc, khi carbon dioxide, bdt chira chay, bot chira chay.

a) Viét cac phuong trinh hoa hoc dé giai thich 1i do.

b) Dé xuét bién phap dap tit dam chay magnesium.

DAP AN

a) Véi cac dam chay Mg, khong dung nudc, bot chita chay dé dap lira vi Mg van chay duoc
trong hoi nudc:

Mg(s) + H,0(g) —— MgO(s) + H(g)

2Hy(g) + Ox(g) — > 2H,0(g)
Ciing khong dung carbon dioxde, bot chira chay vi Mg chay dugc trong khi carboni:

Mg(s) + COx(g) — > MgO(s) + CO(g)
b) C6 thé str dung cat, soi hodc khi hiém dé phu 1én dam chay.

Cau 14. Cho phan tng sau:

2H,(g) + O,(g) — 2H,0(g)

h Ao cig phan tng theo ning luong lién két.

a) Tin
b) Cho biét d6t hoan toan 1 gam H, s& tda ra bao nhiéu kJ nhiét luong.
DAP AN

a) Bién thién enthalpy cta phan tng:

AH _ 2 x Ey(H,) + 1 % Eo, 2 x E, (H,0)



=2 xEyy+1x B0 _2xEyy

=2 %436+ 1 x 498 —4 x 464
=486 kJ
b) P6t chay 1 gam H, téa ra nhiét lugng 1a:
486 :4=121,5kJ.

Ciau 15. Cho cic phan ung dot chay melamine, methane va acetylene:

9
CHN (s) + 2 0, (g) — 3COx(g) + 3H,0(g) + 3Ny(g) (*) A — 19736k
CH,(g) +20,(g) — CO,(g) + 2H,0(g) At — 8905k
5
CHy(g) + 2 0,(g) — 2CO4(g) + H,0(g) A — 13002k

Giai thich tai sao phan @ng (*) c6 2

trong soi vai chng chay.
DAP AN
D6t chay 1 gam melamine toa ra lugng nhiét 1a:
1973,6 : 126 = 15,7 kJ.

Haos rat Am nhung melamine (C;HN) lai dugc sir dung

(gia tri nay con dugc goi 1a ning suat téa nhiét); Nhiét lugng téa ra khi ddt chay 1 gam

methane, acetylene lan luot 1a 55,7 va 50 kJ. Nhu vay, phan Uing ciia melamine vdi oxygen
téa ra lugng nhiét it hon rat nhiéu so v6i cua hydrocarbon véi oxygen khi so cing mot khéi
luong chat dot chay. Do vay, phan ung cia melamine s& kém maénh liét hon nhiéu. Piéu nay

giai thich tai sao melamine dugc sir dung trong sgi vai chong chay.
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