| THINGHIEM HOAHQC LGP 11 |

® VAN DPE 1: KHAI NIEM VE CAN BANG HOA HQC
I. YEU CAU CAN PAT TRONG CHUONG TRINH TONG THE MON HOA

Thyc hién dugc thi nghiém nghién ctru dnh hudng cua nhiét d6 toi chuyén dich can bﬁng:
(1) Phan tmg: 2NO2 HHH N204

(2) Phan ng thuy phan sodium acetate.
II. THi NGHIEM ANH HUONG CUA NHIET PQ PEN CAN BANG: PHAN UNG 2NO: [l

N204
Qukhi "t Mol D Hia < O
Mpu n@Q ®a Kh«ng mpu

+ Chuan bi 3 dng nghiém (1), (2), (3) chira khi NO2 (c6 mau giéng nhau), 1 cdc nuée da, 1 cde nudce
nong (70 — 80°C).

+ Ong nghiém 1: Dung dé so sanh.

+ Ong nghiém 2: Ngam vao cdc nude dé khoang 1 — 2 phit —Mau nau d6 nhat dan — NO; giam,
N2Os ting —Cén bang chuyén dich theo chiéu thuén.

+ Ong nghiém 3: Ngam vao cc nudc nong khoang 1 — 2 phit — Mau nau dé dam dan — NO; ting,
N204 giam — Cén bang chuyén dich theo chiéu nghich.
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Hinh 1.1. Anh hudng cta nhiét d6 dén chuyén dich can bang 2NO, [ [5if] N2O4

I1I. THI NGHIEM ANH HUONG CUA NHIET PQ PEN CAN BANG: PHAN UNG THUY
PHAN CH3:COONa

CH,COONa+ H,0% *t CH,COOH + NaOH

B Dung cu: binh tam giéc, céc thuy tinh 100 mL, diia thuy tinh, dén con, ludi va kiéng dun.
B Hoa chat: sodium acetate (CHsCOONa) ran, dung dich phenolphthalein, nudc cét.

m Tién hanh:

Buoc 1:

1
Nuéic da I L

Cho khoang 10 gam CH3COONa va 50 mL nudc cat vao cdc thuy tinh 100 mL. Dung diia thuy tinh
khuay déu.

Nho vai giot phenolphthalein vao, lic déu. Chia dung dich vao 2 binh tam giac.
Buéc 2: Dun nhe binh (1) trong vai phat (Hinh 1.2), binh (2) dung dé so sanh.

Binh (1




Hinh 1.2. Thi nghi¢m nghién ctru dnh hwéng clia nhiét @9 dén sy chuyén dich cin bang ciia phan
ungthuy phin sodium acetate

IV. KET LUAN RUT RA
+ Khi giam nhiét d9, can bang chuyén dich theo chiéu (D H 298 < 0, phan tng téa nhiét).

+ Khi tang nhiét do, can bang chuyén dich theo chiéu (D H (2)98 > 0, phan ung thu nhiét).

Cau 1. [SGK — CD] Khi NO, (mau nau do6) lién tuc chuyén hoé thanh khi N2O4 (khong mau) va nguoc lai,
tai mot diéu kién xac dinh. Tai diéu kién nay, khi NO2 ciing nhu khi N2O4 trong céc binh riéng biét (Hinh
dudi ddy), sau mot thoi gian déu chuyén thanh hdn hop khi ¢ thanh phan nhu nhau va khéng déi theo thoi
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Tai thoi diém hdn hop khi trong hai binh c¢6 thanh phan nhu nhau, c6 phan tng dién ra trong hai binh nay hay
khong?
Tai thoi diém hdn hop khi trong hai binh c6 thanh phan nhu nhau, ¢6 phan ting dién ra trong hai binh nay
nhung tai trang thai nay toc do phan tng thuan bang toc d6 phan ing nghich nén thanh phan khi nhu nhau
va khong doi.
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Cau 2. [SGK — CD] Cho can bang héa hoc caa phan tng sau :
2NO2(g) (mau nau do) N204(g) (khdng mau) AHZ,=-58 kJ

a) Dya vao dau hiéu nao dé biét trang thai can bang caa phan tng trén bi chuyén dich khi thay doi nhiét
do.

b*) Khi ting nhiét d6 hoic giam nhiét do, can bang chuyén dich theo chiéu thu nhiét hay toa nhiét?

a) Dya vao dau hiéu mau sac (mau khi trong 6ng nghiém dam hon) dé biét trang thai can bang ciaa phan
g (*) bi chuyén dich khi thay ddi nhiét do.
b) Khi ting nhiét d6 can bang chuyén dich theo chiéu thu nhiét.
Khi giam nhiét 6 can bang chuyén dich theo chiéu toa nhiét.

Cau 3. [SGK — CD] Cho biét khi ting nhiét do thi can bang sau dich chuyén theo chiéu thuan hay chiéu
nghich?
CH3COO™ + H0 = CHsCOOH + OH™ AHZ,,> 0

Khi ting nhiét d6 thi can bang dich chuyén theo chiéu thuan vi mau dung dich ¢am hon.

Cau 4. [NGHE AN.HSG.12.2020.2021] Cho can bang hda hoc sau: 2NO2 ) [ ] N2Oa g) biét rang khi ha
nhiét d6 thi ty khéi cua hdn hop khi véi Hz tang 1én. Cho biét can bing phan ang chuyén dich nhu thé nao
(c6 giai thich) khi

a. tang nhiét do?

b. ting ap suat?



B Nhan thy: Khi ha nhiét d6 ty khdi caa hdn hop so véi Ha ting dan téi khi ha nhiét d6 thi s mol hdn hop
khi giam, suy ra khi ha nhiét 6 can bang chuyén dich theo chiéu thuan. Vay chiéu thuén la toa nhiét.

a. Tang nhiét d6 can bang chuyén dich theo chiéu nghich. Vi khi ting nhiét d6 can bang chuyén dich theo
chiéu thu nhiét.

b. Khi ting 4p suit can bang dich chuyén theo chiéu thuan. Vi khi ting ap suét can bang dich chuyén theo
chiéu giam sé mol khi.

Cau 5. [B13] Trong mét binh kin c¢6 can bang hoa hoc sau: 2NO2 (g) HUl; N204(g). Ti khéi hoi cua hdn

hop khi trong binh so véi H, & nhiét d6 T1 bang 27,6 va & nhiét 6 T2 bang 34,5. Biét T1 > T,. Hay cho biét
trong can bang trén, phan tng thuan 1a phan @ng thu nhiét hay toa nhiét?

Theo d& Cau khi giam nhiét do (T1 — T2) thi ti khéi caa hdn hop so véi Hz ting =M tang —E™E 5 56
mol giam = chiéu thuan (téa nhiét)

Cau 6. D6 thi hinh 2 biéu dién ndng do theo thai gian phan huy dinitrogen tetroxide & 100 °C, trong binh
kin dung tich 1,0 L theo phan tng:

N,O,(9) I*T  2NO,(9)

(khong mau) (nau do)
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o N,O,(g) = ZNO,(zg)
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Hinh 1.5. Sw bién thién nong dé céc chdt trong phdn ing phan huy thugn nghjch cia dinitrogen tetroxide.
Str dung d6 thi dé tra 1oi cac Cau hoi sau:

a) Nong @6 N20O4 va NO2 ban dau trong binh 1a bao nhiéu?

b) Nong do ciia N2Os, NO2 luc can bang Ia bao nhiéu?

¢) Khi phan tmg dat trang théai can bang, c6 bao nhiéu mol N2O4 bi phan hiy?

d) Cac ving nam ngang cua db thi biéu thi diéu gi?

e) Thoi gian (theo gidy) dé hé dat dwoc trang théai can bang 1a bao nhiéu?

f) Mot hoc sinh nghién ctru phan tng nay ghi lai nhitng quan séat caa cd 4y theo thoi gian. Hién tuong
ban hoc sinh s& quan sat dugc khi phan tng dién ra la gi?

a) Nong do N204 ban dau 1 0,07M ctia NO, 120,00 M

b) Nong d6 N2Os ltc can bang 1a 0,03M va ctia NO, 13 0,08M.

¢) Thé tich binh 1a 1L nén bién thién ndng d6 13 bién thién sé mol.
- S6 mol N204 ban dau = 0,07 mol

- S6 mol N204 can bang = 0,03 mol




— S6 mol N2O4 phan huy khi phan tng dat trang thai can bang 14 0,07 - 0,03 = 0,04 mol.

d) Ving niam ngang biéu thi trang thai can bang dat duoc, ndng do cac chit khong thay doi do tdc do
phan ung thuan bang toc d¢ phan ung nghich.

e) Sau khoang 6 gidy hé dat trang thai can bang.

f) Mau ctia hdn hop s& dam dan 1én 1a do nong d6 NO; ting cho dén khi hé dat trang thai can bang.
Khi dat dén trang thai can bang, mau cua hon hgp phan ng sé khong doi.

Cau 7. Cho can bang hda hoc: 2NO(g) Ll N204(g) A HS, =—58,04 kJ. Can bang sé& chuyén dich nhu
thé nao khi

a. Tang nhiét do.

b. Tang ap suit.

¢. Thém khi tro Ar trong 2 trudng hop: Giir &p suat khong ddi va giir thé tich khong doi.

Phan tmg hoa hoc: 2NO2(g) Hiki N204(g) AH=-58,04 kJ c6 A H, <0 1a phan ung tda nhiét.

a) Khi tang nhiét do, phan tmg thu nhiét nén can bang dugc chuyén dich theo chiéu nghich. (Ting thu,
giam tda).

b) Khi ting 4p suit, can bang dugc chuyén dich theo chiéu 1am giam sé mol phan tir khi 1a chiéu thun.
2NO2(g) HEd N204(g)

2 mol khi 1 mol khi

c)

- Giir 4p suat khong doi, khi thém Ar vao thi ap suit riéng cua Ar s& ting = tong ap suat cua Nz, Ha,
NHs s& giam = cén bang chuyén dich theo chiéu ting s6 mol khi = chiéu nghich.

- Giir thé tich khong ddi, Ar thém vao thi ap suat ting thém 1a 4p suét ctia Ar =tong ap suat ctia Np, Ha,
NHs khong thay d6i = cén bang khong chuyén dich.

Cau 8. [HSG11.NGHE AN.18.19] Tinh % N204 bi phan hity thanh NO2 & 27°C, 1atm biét khdi luong riéng
cta hdn hop NO2 va N204 & diéu kién trén 1a 3,11 gam/lit.
Taco phanung:  N2Oagg H I 2NO2

273+ 27

M =22,4.311. =76,55; Gia thiét hdn hop ¢ 1 mol; s6 mol N2O4 13 x

Taco: 92x + 46(1 - X) = 76,55; Giai ra duoc x = 0,664; s6 mol NO2 bang 0,336

%N204 bi phan hay = ﬁ.l@%: 20,192%

Cau 9. [HSG11.KIM XUYEN.TUYEN QUANG.23.24] Mot oxide cua nitrogen c6 cong thiic NO, trong
d6 nitrogen chiém 30,43% vé khéi lugng.
- Xac dinh NOx.
- G 27,3°C, khi N2Oxx bi phan huy theo phuong trinh phan &ng sau:
NZOZX @@ 2NOX
(khi khéng mau)
Khi phan tmg trén dat trang thai can bang, 1am lanh binh d¢én 0°C thi thdy mau caa hdn hop khi trong binh
nhat dan. Hay cho biét, phan ng theo chiéu thuan Ia thu nhiét hay toa nhiét?

%N = 14/(14 + 16x) = 0,3043 = x = 2 = Cdng thirc: NO,
Lam lanh binh dén 0°C thi thiy mau cta khi NO, nhat dan
= Can bang chuyén dich theo chiéu nghich

= Chiéu nghich 14 chiéu toa nhiét




= Chiéu thuén 1a chiéu thu nhiét

Cau 10. Trong phong thi nghiém nguoi ta diéu ché NO, bang cach cho Cu tac dung véi HNO; dic ,dun
néng. NO2 c6 thé chuyén thanh N2O4 theo can bang:
2NO2(g) Hul N204(g)

Cho biét NO2 1a khi c6 mau nau va N2O4 1a khi khdng mau. Khi ngam binh chira NO2 vao chau nuée da
thiy mau trong binh khi nhat dan. Hoi phan ang thuan trong can bang trén 1a?

A. Toa nhiét. B. Thu nhiét.

C. Khéng toa hay thu nhiét. D. M6t phuong an khac.

Cau 11. Xét phan tng: 2NO2(g) Hd N20a(g) . Ti khdi hoi ctua hdn hop khi thu duoc so vai Ha & nhiét do tr

14 27,6 ; & nhiét d6 t2 12 34,5 (t1 > t2). C6 3 6ng nghiém dung khi NO2 (c6 nit kin). Sau d6: Ngam dng thir
nhat vao cbc nude da ; ngdm 6ng thi hai vao cde nuéc soi ; dng thi ba dé & diéu kién thuong. Mot thoi gian
sau, ta thay

A. bng thtr nhat c6 mau dam nhat, éng thi hai c6 mau nhat nhat.

B. ng thir nhat c6 mau nhat nhit, ng th hai c6 mau dam nht.

C. 6ng thir nhat c6 mau dam nhat, dng thir ba c6 mau nhat nhat.

D. 6ng thir nhat c6 mau dam nhat, 6ng tha hai va 6ng tha ba déu c6 mau nhat hon.

Cau 12. [A10] Xét can bang: N20O4(g) i 2NO»(g) & 25°C . Khi chuyén dich sang mét trang thai can

bang méi néu nong dd N2O4 tang 1én 9 1an thi nong do NO,
A. Tang 9 1an B. Tang 3 1an C. Tang 4.5 1an D. Giam 3 lan

Cau 13. Xet phan ung thuan nghich 2NO2(g)H1 N204(g) o A H, =—58,04 kJ.

Cho cac phat biéu sau:

(1) Phan &ng thuan la phan ang thu nhiét.

(2) Khi ting nhiét 6, can bang chuyén dich theo chiéu nghich.

(3) Khi tang ap suat, can bang chuyén dich theo chiéu nghich.

(4) Khi lay bt N2O4 ra khoi hé can bang chuyén dich theo chiéu thuan.
S6 phéat biéu ding 1a
A. 1l B. 2. C.3. D. 4.
Phat biéu ding (2), (4).
- Xét phan g thuan nghich 2NO2(g) H N204(g) c6 AH=—58,04 kJ gia tri AH < 0 1a phan tng toa
nhiét
nén khi ting nhiét 6 can bang s& chuyén dich theo chiéu nghich.
- Khi tang ap suat can bang chuyén dich theo chiéu lam giam sd mol phén tir khi 1a chiéu thuén.

2NO2(g) b N204(g)
2 mol phan tir khi 1 mol phén tir khi
Cau 14. Xét can bang héa hoc:
2NOx(g)  HiE N20a4(g)
(mau niu o) (khong mau)

Tién hanh thi nghiém nhu sau:
Buwéc 1: Lay 3 6ng nghiém chira khi NO2 c6 mau gidng nhau, dugc nat kin va danh sé thi tu (1), (2), (3)
Buéc 2:

Ngam 6ng nghiém (2) vao cbc nudc da trong khoang 1 — 2 phut.

Ngam 6ng nghiém (3) vao cbc nudc néng trong khoang 1 — 2 phut.
Bwéc 3: So sanh mau cua ong (2) va dng (3) so véi ong (1).




