DU AN HOA 11-CT MOI :TOM TAT LY THUYET +BAI TAP TRAC NGHIEM TUNG BAI HQC

BAI 4: NITROGEN
A.TOM TAT LY THUYET
I. TRANG THAI TU NHIEN
- Trong khi quyén, nguyén t6 nitrogen chiém 75,5% khoi lwgng (78,1% thé tich), cht yéu & tang doi luu
- Trong vo trai dat, nuyén to nitrogen tap trung mot s6 mo khoang NaNO; (Diém tiéu Chile)
- C6 trong tat ca co thé dong vat, thuc vat

14 15
- Trong tu nhién nitrogen ton tai 2 dong vi bén la N(99, 63“;5]\,& N (0,37%)

II. CAU TAO NGUYEN TU, PHAN TU

1. Cau tao nguyén t&

- Nguyén t0 nitrogen & 6 s6 7, nhom VA, chu ki 2 trong bang tuan hoan.
- C6 do am dién 16n (3,04), 1a phi kim dién hinh.

- Céac s6 oxi hoa thwong gap cua nitrogen

L N | % -

-3 0 +1 +2 +3 +4 45

2. Cau tao phan ti
- Phan t nitrogen gom 2 nguyén t lién két v4i nhau bang lién két ba, khong phan cyc.
_CTCT: N =N, E,_, =945 /ol

III. TINH CHAT VAT LY

- O diéu kién thuong, nitrogen 1a chat khi, khong mau, khéng mui, khong vi, khé hoé 16ng, tan rat it trong
nuoc.

- Khi nitrogen khong duy tri si chay va sy ho hap

IV. TINH CHAT HOA HQC

- Khi N, & nhiét do thuong kha tro, nhiét do cao hoat dong hon. Thé hién ca tinh khir va tinh oxi hoa

1. Tac dung véi hydrogen

-~ .f‘l )
N, +3H,,F i 2NH., |

- Zig

- Phan ng trén xdy ra & nhiét do, ap suat cao, cé xuc tac.

- La qua trinh quan trong sdn xuat amonia, la qua trinh trung gian sdn xuat nitric acid, thuéc né, la chia
khoa quan trong san xuat phan bon.

2. Tac dung véi oxygen

- O'3000°C (hodc tia Iita dién), nitrogen két hgp v6i oxygen tao nitrogen monoxide

N,,+0,., "t 2NO A H°=180,6K .

2(g)
- Trong tu nhién, phan ng trén xay ra trong con mwa dong kém sam chép, khéi dau qua trinh tao va cung
cap dam nitrate cho dat tir nwéc mua:
N, — = NO - = NO, — =% HNO, — H*NO;
- Thuc té, qua trinh dot chdy nhién liéu & nhiét do cao, cac hoat dong giao thong van tai, sdn xuat cong
nghiép gay phat thai cac oxide cuia nitrogen vao khi quyén.

V. UNG DUNG
Tac nhan lam lanh Ung dung Tao khi quyén tro
Téng hop ammonia Cua nitrogen Bao quan thuc pham
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B. BAI TAP TRAC NGHIEM
MUC PO 1: BIET
Cau 1. Trong khi quyén trai dat, nitrogen chiém bao nhiéu phan tram thé tich khi quyén

A.75% B.78,1% C. 80% D.21%
Cau 2. Nitrogen trong ty nhién c6 cac dong vi bén la

A “N(99,63%), “N(0,37%) B. “N(99,63%), *"N(0,37%)

C. BN(0,37%), “N(99,63%) D. “N(0,37%), “N(99,63%)

Cau 3. Phét biéu khong dung la

A. Nitrogen thuéc nhém VA nén cé hoéa tri cao nhat 1a 5.

B. Nguyén tir nitrogen c6 5 electron & 16p ngoai cung thudc phan 16p 2s va 2p.

C. Nguyén t nitrogen c6 3 electron doc than.

D. Nguyén t nitrogen c6 kha nang tao ra ba lién két cong hoa tri v4i nguyén t6 khac.
Cau 4. Cong thtic Lewis cua phan t N, la

A N =N: B.:N=N: c. N=N: p. =N =N::
Cau 5. O nhiét do thuong, nitrogen kha tro vé mat hoat dong hoa hoc 1a do

A. nitrogen c6 ban kinh nguyén tr nho.

B. nitrogen c6 do am dién 16n nhat trong nhém.

C. phan t nitrogen c6 lién két ba kha bén.

D. phan t nitrogen khong phan cuc.
Cau 6. Biém giong nhau gitta N, va CO; la

A. déu khong tan trong nudc. B. déu c6 tinh oxi hda va tinh khir.

C. déu khong duy tri sy chay va sy ho hap. D. déu gay hiéu tng nha kinh.

s,
Cau 7. Cho phan trng sau: Nz[gﬁ +3H2[93:F o ENHHQI'
Trong phan ng trén, nitrogen thé hién tinh chat gi
A. Tinh oxi hoa B. Tinh kht
C. Thé hién ca tinh oxi hoa va kh D. Tinh acid

N, ,+0,. T 2NO A H® =180,6K .

Cau 8. Cho phan tng sau: *'¢ Nhén xét ding vé phan tng la

A. Phan tng dién ra khong thuan lgi B. La phan ttng toa nhiét
0 _ 0 _
C. A H. . (NO) =180,64 / nol D. A H._.(NO)=90,34 / nol
Cau 9. N thé hién tinh khtt trong phan tng vai
A. Hz. B. Oz. C. Li. D. Mg
Cau 10. Khi c6 sam chdp, khi quyén sinh ra khi
A.CO B. NO. C. SO.. D. CO..

Cau 11. Phan ng sau khong xay ra trong diéu kién nao
N,,+0,., "t 2NO A H°=180,6K .

2(g)
A. Nhiét do 300°C B. Nhiét do 3000°C C. Tia lira dién D. Sdm, chép
Cau 12. Qua trinh tao va cung cap dam nitrate cho dat tir nwéc mua

N, — = NO — %= NO, — =% HNO, — H*4NO;

A.
g, N, — = NO, - =72 HNO, — H' NO;
c. N, == NO — = NO, "~ HNO, — H*+NO;
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p. N = == NO — =5~ HNO, — H'4NO;,

Cau 13. Trong cong nghiép, phan 16n lwgng nitrogen san xuat ra duwge dung dé

A. lam moi trwong tro trong luyén kim, dién tt,..

B. tong hgp phan dam.

C. san xudt axit nitric.

D. tong hgp amoniac.
Cau 14. Ung dung ndo sau day khong phai ctia nitrogen

A. Tong hgp amonia B. Tac nhan lam lanh C. San xuat phan lan D. Bao quan thic pham
Cau 15. Nitrogen la chat khi phd bién trong khi quyén trai dat va dugc st dung chta yéu dé sdn xudt
ammonia. Cong héa trj va s6 oxi hoa ctia nguyén td N trong phan ti N, la

A.3vaO0. B.1vaO0. C.0vao. D. 3 va 3.

MUC PO 2: HIEU

Cau 1. Tim céc tinh chat khong thudc vé khi nitrogen?
(a) Héa léng & nhiét do rat thap (-196°C);

(b) C4u tao phan ti nito 1a ¥ =N
(c) Tan nhiéu trong nuwdc;
(d) Nang hon oxi;
(e) Kém bén, dé bi phan huy thanh nitrogen nguyén tt.
A. (a), (¢), (d). B. (a), (b). C. (0), (d), (e). D. (b), (0), (e).
Cau 2. Thit ty s6 oxi hoa cta nitrogen trong cac chat sau NHs, N,, NO, NO3', NaNO,, N,O, HNOs lan luwgt
la
A.-3,0, +2, +5, +3, +1, +5 B.-3,0, +2, +3, +5, +1, +3
C.-3,0,+2, +6, +3, +1, +3 D.-3,0, +2, +5, +3, +1, +3

Cau 3. Fe c6 thé dugc dung lam chat xuc tac trong phan tng diéu ché NH; tir N, va H:

N + 3H —— 2ZNH . .
: (8) : (8)  ®) Nhan xét nao sau day la dung khi noi vé vai tro ctia Fe trong phan

ung trén?
A. Lam tdng nong do cac chat trong phan @ng trén.
B. Lam can bang chuyén dich theo chiéu thuan.
C. Lam tang t6c do phan ng.
D. Lam tang hiéu suat phan tng.

N, (g) + 3H, (g) =="= 2NH, (g) A H.,=-92kI.

Cau 4. Cho phan tng: Trong cac yéu to sau day:
(1) ap suat; (2) nhiét do; (3) nong do; (4) chat xuic tac, c6 mdy yéu t6 anh huwdng dén can bang hoéa hoc
trén?

A. 1. B. 2. C. 4. D. 3.
Cau 5. Cho can bang hoa hoc (trong binh kin) sau:

N, (g) + 3H, (g) == = 2NH, (g) A H.,=-92kJ.

298
Trong cac yéu to:
(1) Thém mot lwgng N, hodc Hy; (2) Thém mot lwgng NH3;
(3) Tang nhiét do cua phén tng; (4) Tang ap suat ctia phan @ng;
(5) Dung thém chat xuc tac.
C6 bao nhiéu yéu t6 lam cho ti khoi ctia hon hgp khi trong binh so véi H, tang 1én?
A. 3. B. 5. C.4. D. 2.
Cau 6. Cho phuwong trinh hda hoc caa phan ¢ng tong hop amoniac:
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N, (g) + 3H, (g) == 2NH, (g) A HY,=-92kJ.

Khi tang nong do cua hidro 1én 2 lan, téc d6 phan ng thuan:

A. tang lén 8 lan. B. tang lén 2 lan. C. giam di 2 lan. D. tang lén 6 lan.
Cau 7. Trong phan tng tong hgp NHj, tredng hgp nao sau day toc do phan ng thuan sé tang 27 lan ?

A. Tang nong do khi N,1én 9 lan. B. Tang nong do khi H, 1én 3 lan.

C. tang ap suat chung cua hé 1én 2 lan. D. tang ap sudt chung cda hé 1én 3 lan.

450-507C,

Cau 8. Trong phan tng tong hgp amoniac: N, (8) + 3H, () === == 2NH, (@) AHy=-02k).
Dé tang hiéu suat phan &ng tong hop phai

A. gidm nhiét do va 4p suat. B. tang nhiét do va ap suat.

C. tang nhiét d6 va giam &p suat. D. giam nhiét do vira phai va tang ap suat.
Cau 9. Bé loai bo cac khi HCI, Cl, CO» c6 lan trong khi N, ngwoi ta st dung lvgng dw dung dich

A. AgNO3. B. Ca(OH)z. C. HzSO4. D. CuCl

Cau 10. Cho cac phat biéu sau:
(1) O diéu kién thudng, nitrogen 1a chat khi khong mau, khong mii, khong vi, ning hon khong khi 1,1 Ian.
(2) Nitrogen léng dung dwgc dé bao quan mau va cac mau vat sinh hoc khac.
(3) Trong san xuat rugu bia, khi nitrogen dwgc bom vao bé chira dé loai bo khi oxygen.
(4) Nitrogen long dwgc phun vao vo bao bi, sau dé gan kin, nitrogen bién thanh thé khi lam cang vo bao bi,
vira bao vé thue pham khi va cham, vira bao quan thuc pham.
(5) Trong chira chay, nitrogen dung dé dap tat cac dam chay do hoa chat, chap dién...
SO phat biéu dung la
A. 3. B. 4. C. 1. D. 5.
MUC PO 3+4: VAN DUNG, VAN DUNG CAO
Cau 1. Cho 13,44 lit N, (dktc) tac dung véi lwgng du khi H,. Biét hiéu suat cia phan @ng la 30%, khoi
lwgng NH; tao thanh la

A. 5,58 gam. B. 6,12 gam. C. 7,8 gam. D. 8,2 gam.
Hudong dan giai
. 13,44 =0,6mol
* 22,4
N, (g) + 3H, (@) === INH, (g) A H', =-92k.

0, 6mol

30
Ny, =122 =0,36mol = my, =0,36.17 =6,12gam

Do hiéu suat 30%, s6 mol NH; thu dwoc la
Cau 2. Cho 2,8 gam N, tac dung 0,8 gam H.. Biét hiéu suat phan tng dat 20%, thé tich cia NH3 thu duoc
sau phan tng (dktc) la

Vi, =112 Iit B Vi, =0.89 lit c Vi, =0.672 Iit b Vi, =134 lit
Huwdng dan giai
n, =50 —— =0,Imol,n,, :,_B =0, 4mol
=728 2
C. a

N, (g) + 3H, (g) =22
0,1mol 0, 4mol
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H, dw, Hiéu suat tinh theo chat hét (N.), Do hiéu suat 20%, s6 mol NH; thu dugc la

=0,1.3. % =0,06mol = V,, . =0,06.22,4 =1, 344lit

NH,,

Cau 3. Thyc hién phan ng tong hop amoniac: N, (khi)+3H, (khi)= %t 2NH, (khi). Nong d6 mol

ban dau cua cac chat nhw sau: [N,] = 1 mol/l; [H,] = 1,2 mol/l. Khi phan &ng dat can bang nong do mol cta
[NH; ] = 0,2 mol/l. Hiéu suat ctia phan ng la

A. 43%. B. 10%. C. 30%. D. 25%.
Huwdng dan giai
N, (g) + 3H, (g) ==
Imol/l 1,2mol/l

S0°C, »

"= 2NH, (g) A HY, =-92kI.

0,2mol /1
[N, ], =0,1mol/1

[H,], =0,3mol /1

H
H :[ L“ 100% _{1}’—23 100% =25%

2 lha

Cau 4. Cho phuong trinh hoé hoc:

N + 3H ;:::":' 2NH, A HS,, =-92kJ. ) . .
2 (8) 2 (8) (8) o Néu ¢ trang thai can bang nong do cua

NH; la 0,30 mol/l, cia N, 1a 0,05 mol/l va cta H, la 0,10 mol/l.Hang s6 can bang cua hé la gia tri nao
sau day

A. 1800. B. 180000. C. 3600. D. 360.
Huwéng dan giai

N, (g) + 3H, (g) == 2

[NH, [ 0,3’
K. :[N HH ]3 :{},{}5.{},13 =
2 2
Cau 5. Mot hon hgp N, H, dugc 1ay vao binh phan tng c6 nhiét do duoc gitt khong d6i. Sau thoi gian
phan &ng, ap suat cua céac khi trong binh giam 5% so v@i ap suat lic dau. Biét rang phan tram s6 mol cia
N, da phan tng la 10%. Phan tram thé tich cta cac khi N», H» trong hon hgp dau lan lwgt 1a
A. 75%; 25%. B. 25%; 75%. C. 20%; 80%. D. 30%; 70%.
Huwéng dan giai
N, (g) + 3H, (8) <

== > 2NH, (g) A HY, =-92k].

£0-500°

=2 ONH, (g) AHY, =-92KkI.

bd X y mol
pu 0,1x 0,3x 0,2x mol
sau 0,9x y-0,3x 0,2x maol

n,_ =x+y(mol)
n_ =0,8x +y(mol)
0,2x

X+y

100 =5

%p giam =P P 100 =D=M 199 =
n

ir r

100 =25% =%V,

Do 4p sudt gidm 5% nén ta c6 * ty
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