Chuyén dé\z NHOM NI TG - PHOTPHO

I. NITO

1. Vi tri - cdu hinh electron nguyén ti

- Vi ti: Nito ¢ 6 tha 7, chu ky 2, nhdm VA cua bang tuan hoan.
- Cau hinh electron: 1s?2s22p®,

- Cong thirc cau tao cua phan tir: N=N.

2. Tinh chdt hoa hec

- O nhiét do thuong, nito tro vé mit hda hoc, nhung & nhiét do cao nito tré nén hoat
dong.

- Trong cac phan &ng hda hoc nito vira thé hién tinh oxi hoa vira thé hién tinh khir. Tuy
nhién tinh oxi hda van la chu yéu.

a. Tinh oxi hoa (tac dung vaéi kim loai, Ho,...)

0 0 -3 . .
3Mg+ N, —"— Mg, N, (magie nitrua)

0

0 -3
t.p
N,+3H, c—22NH,

b. Tinh khtr

0 0 +2

t
N,+0,Z—=2NO

Khi NO sinh ra két hop ngay voi Oz khdng khi tao ra NO2

+2 +4

2NO+0, -» 2NO,

2. Diéu ché

a. Trong cong nghiép
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- Nito dugc diéu ché bing cach chung cat phan doan khdng khi long.
b. Trong phong thi nghiém
- Pun néng nhe dung dich bao hoa mudi amoni nitrit

NHsNO3 SN N2t + 2H>0

- Hoic NH.«Cl + NaNO, —“5» N2t + NaCl +  2H;0
I1. AMONIAC - MUOI AMONI

1. Amoniac

a. CAu tao phan tir - Tinh chat vat ly

- Cau tao phan tu

- Tinh chat vat ly: NHs 1a mét chat khi, tan nhiéu trong nuéc cho méi trudng kiém yéu.
b. Tinh chit hoa hoc
* Tinh bazo yéu
- Tac dung véi nudce
NH, + H,O == NH, + OH’

Trong dung dich amoniac 1a bazo yéu. C6 thé 1am quy tim hoa xanh. Dung dé nhan biét
NHs.

- Tac dung vai dung dich mudi

AICI; + 3NH; + 3H0 — AIOH) +  3NHiCI
- Tac dung vai axit

NH; + HClI —  NH4CI (kh6i trang)

* Tinh khu

3 0

4NH,+30,—~>2N,+6H,0
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3 0

INH,+3Cl, —'" N, +6HCI
Dbong thoi NHs két hop ngay véi HCI tao thanh khéi trang.
c. Piéu ché

* Trong phong thi nghiém

2NH.Cl + Ca(OH), -5 CaClz + 2NHs?

* Trong céng nghiép
N, (k) + 3H, (k) ::p:> 2NH (k) AH<0
- Cac diéu kién ap dung dé san xuat amoniac trong cong nghiép la
+ Nhiét do: 450 - 500°C
+ Ap suit cao: 200 - 300atm
+ Chat xuc tac: sit kim loai tron thém Al,0s, K-O...
2. Muéi amoni
a. Pinh nghia - Tinh chat vat ly
- La chat tinh thé ion, gom cation amoni NH: va anion goc axit
- Tét ca déu tan trong nudc va dién li hoan toan thanh ion.
b. Tinh chit hoa hoc
* T4c dung véi dung dich kiém
(NH4)2S04 + 2NaOH —“5 2NHst + 2H.0 +
NHs# + OH™  —  NHs? + H0
- Phan tmg nay dé nhan biét ion amoni va diéu ché amoniac.
* Phan tng nhiét phan
NHCl  — %> NHs(k) + HCI(K)

(NH4)2C03 —%» NHs(k) + NHHCOs (1)

+ 2H>0

Na,SO4

NHsHCO;s —%5 NHs(k) + CO2(k) + H20 (K)

NHiNO> N N, + 2H,0
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NH4NO3 SN NO + 2H20
I11. AXIT NITRIC
1. Cdu tgo phan tiz - Tinh chdt vat ly

a. CAu tao phan tir

VW
H-0-N"
™o

- Trong hop chat HNOs, nguyén td nito c¢6 sb oxi hod cao nhat 1a +5.
b. Tinh chat vat ly

- Axit nitric tinh khiét 12 chat long khdng mau, béc khéi manh trong khong khi am. Axit
nitric khong bén Iam: khi dun néng bi phan huy mot phan theo phuong trinh:

4HNO3; — 4NOz + Oz + 2H20

- Axit nitric tan trong nudc theo bat ki ti 1& ndo. Trén thyc té thuong dung loai axit dic c6
nong do 68%, D = 1,40 g/lcm?.

2. Tinh chdt hoa hec
a. Tinh axit

- AXxit nitric 12 mot axit manh. C6 day du tinh chat caa mot axit.

CuO + 2HNO3 — Cu(NOs3)2 + H20

Ca(OH), + 2HNOs — Ca(NOs), + 2H,0

CaCO3z + 2ZHNO3 — Ca(NOs3), + CO2+ H20O
b. Tinh oxi hoa
- Axit nitric 12 mot trong nhiing axit c6 tinh oxi hod manh. Tuy thudc vao nong do cua
axit va ban chat cua chat khir ma HNO;3 c6 thé bi khir dén mot sé san pham khac nhau cua
nito.
* Vi kim loai
- Khi tac dung véi kim loai c6 tinh khir yéu nhu Cu, Pb, Ag,... HNO;3 dic bi khir dén NO;,
con HNO3z lodng bi khir dén NO. Thi du:

0 5 2 4

Cu+4H N O,(dic) - Cu(NO,),+2NO,+2H,0

0 +5 +2 +2

3Cu+8H N O, (lodng) — 3Cu(NO,),+2N O +4H,0
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- Khi tac dung vai nhitng kim loai ¢6 tinh khir manh nhu Mg, Zn, Al,... HNO3z loang c0

) , o+l 0 -3
thé bi khir dén N ,0, N, hodc NH, NO,.

- Fe, Al bi thu dong hoa trong dung dich HNOs dac, ngudi.
*Vai phi kim

S+ 6HNO, (dac) » H,SO, + 6NO, + 2H,O

* /i hop chat

+5 +6 +4

HZ; + 6HN O, (dac) > H,SO, + 6NO, + 3H,0
3. Diéu ché
a. Trong phong thi nghiém
NaNOs(r) + H2SO4(dac) - HNO3z + NaHSOq4
b. Trong cong nghiép
- HNOs dugc san xuat tir amoniac. Qua trinh san xuat gom ba giai doan :
+ Giai doan 1: Oxi héa NHz bang oxi khéng khi tzo thanh NO
4NHs3 + 502 — 4NO + 6H20
+ Giai doan 2: Oxi hoa NO thanh NO..
2NO + 02 - 2NO>
+ Giai doan 3: Chuyén hoa NO2 thanh HNOs.
4NO; + 2H20 + O2 —» 4HNO:a.
IV. MUOI NITRAT

- Muéi nitrat 1a mudi cua axit nitric. Thi dy, natri nitrat (NaNO3z), dong (1) nitrat
(Cu(NO3)2),...

1. Tinh chat vt li
- TAt ca c4c mubi nitrat déu tan nhiéu trong nudc va la chat dién li manh.

NaNO, - Na' + NO,

2. Tinh chdt hoa hec
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- Mudi nitrat cia céc kim loai hoat dong manh (kali, natri, canxi, ...) bi phan huy thanh
mudbi nitrit va oxi:

Thidu: 2KNOs ‘> 2KNO; + O;

- Mudi nitrat cua kém, sat, chi, dong,... bi phan huy thanh oxit kim loai twong tng, NO2
va Oz:

Thi du : 2Cu(NOs)2 —— 2CuO + 4NOz + O,

- Mudi nitrat caa bac, vang, thuy ngan,... bi phan huy thanh kim loai trong tng, khi NO;
va 0.

Thi du : 2AgNOs —'—, 2Ag + 2NO; + O3

3. Nhdn biét ion nitrat
- Pé nhan ra ion No;. nguoi ta dun noéng nhe dung dich chira No; Vi Cu va H2SOs4
loang:
3Cu+8H*+ 2n0; —>3Cu?* + 2NOT + 4H.0
(xanh) (khéng mau)
2NO + O2 —» ~o,(nau do)

Phan rng tao dung dich mau xanh va khi mau nau do thoat ra.
V. PHOTPHO

1. Vi tri - Cdu hinh electron nguyén ti

a. Vi tri: O thir 15, nhém VA, chu ky 3 trong bang tuan hoan.
b. CAu hinh electron: 1s22522p®3s23p2,

2. Tinh chat vat ly

- Photpho c6 hai dang thu hinh: Photpho tring va photpho do. Tuy vao diéu kién ma P(t)
c6 thé chuyén thanh P (&) va nguoc lai.

- P (t) kém bén hon photpho d6. Do vay dé bao quan P (t) ngudi ta ngdm vao nudc.
3. Tinh chdt hoa hec

- Trong cac hop chat, photpho cd cac sb oxi hoa -3, +3, +5.

- Trong cac phan tng hoa hoc photpho thé hién tinh oxi hda hozc tinh khu.

a. Tinh oxi hoa
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2P + 3Ca —" ca, P, (canxi photphua)
b. Tinh khtr

* Tac dung véi oxi

0

, . o +3
- Thieu oxi: 4p + 30,—"— 2pP,0,

+5

0 0
- Du oxi: 4P+50, —— 2P, 0,

* Tac dung véi Clo

+3

, 0 . 3
- Thiéuclo: 2p+3c1, —"—2PcCI,

+5

0 o
- Du clo: 2P+5Cl, —~—> 2PCl

4. Trang thai tw nhién

- Trong tu nhién photpho khéng tdn tai dudi dang tu do. Hai khoang vat quan trong cua
photpho I&: photphorit Caz(PO4)2 va apatit 3Cas(PO4)2.CaF..

VI. AXIT PHOTPHORIC - MUOI PHOTPHAT

1. Axit photphoric

a. Tinh chét hda hoc

- L& mat axit ba nac, c6 d6 manh trung binh. C6 ddy du tinh chat hda hoc cua mot axit.
H,PO,Z—H +H,PO,
H,PO, == H +HPO
HPO, ——H'+PO;

- Khi tac dung véi dung dich kiém, tuy theo lugng chat ma tao ra cac mudi khac nhau.
HsPOs + NaOH —  NaHPOs + H20
H3PO4 + 2NaOH — NaHPOs +  2H20
H3PO4 + 3NaOH — NazPOg4 + 3H20

b. Diéu ché

* Trong phong thi nghiém
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P + B5HNOs —  HsPOs + 5NO2 + H:0
* Trong c6ng nghiép
- Cho axit sunfuric dac tac dung vai quang apatit hoac photphoric
Cag(POs)2 + 3H2SO4(dic) 5  2H3POs + 3CaSO4]
- Bé san xuét axit photphoric véi do tinh khiét va nong d6 cao hon ngui ta diéu ché tir P
4P+ 502 %  2P0s
P20s + 3H0 —— 2H3POs
2. Muéi photphat
a. Binh nghia
- Muébi photphat 1a mudi cua axit photphoric.

- Mubi photphat duoc chia thanh 3 loai

Mudi dihidrophotphat : NaH2PO4, NH4H2PO4, Ca(H2PO4)s. ..
Muéi hidrophotphat : NazHPO4, (NH4)2HPO,, CaHPOs.. ..
Muébi photphat : NasPOua, (NH4)3PO4, Caz(POs)2. ..

b. Nhan biét ion photphat

- Thuéc thir: dung dich AgNO3

- Hién twong: Xuat hién két tia mau vang
3Ag" + PO - Ag.PO, ! (Mauvang)

VIl. PHAN BON HOA HOQC

- Phan bén héa hoc la nhitng héa chét cé chaa cac nguyén té dinh dudng, dugc bon cho
cdy nham nang cao ning suat mla mang.

1. Phédn dam

- Phan dam cung cép nito hoa hop cho cay dudi dang ion nitrat No, va ion amoni NH | .
- B¢ dinh dudng cua phan dam duoc danh gia theo ti 1& % vé khdi lugng nguyén té nito.
a. Phan dam amoni

- D6 1a cac mudi amoni: NH4Cl, NHsNOs, (NH4)2SO0x. ..
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- Puoc diéu ché bang cach cho NHj3 tac dung véi axit twong Gng.
ONH; + HS0s — (NH4)2S04

b. Phan dam nitrat

- D6 1a cac mudi nitrat: NaNOs, Ca(NO3)a. ..

- Puoc diéu ché bang phan ung giita axit HNO3 va mubi cacbonat twong tng.
CaCO; + 2HNO; — Ca(NOs)2 + CO2f + 2H;O

c. Phan dam uré

- (NH2)2CO (chta khoang 46%N) 12 loai phan dam tét nhat hién nay.

- Pugc diéu ché bang cach cho NH3 tac dung véi CO & nhiét do va &p suét cao.
O2NHs + CO  —%*,  (NH2:CO + Hz0

- Trong dat uré dan chuyén thanh mudi cacbonat
(NH2:CO  + 2H,0 —  (NH4)COs.

2. Phéan lan

- Phan 1an cung cip nguyén t5 P cho cdy dudi dang ion photphat (o).

- P6 dinh dudng cua phan 1an duoc danh gia theo ti 1& % khéi lwong P20s tuong Gng Voi
lwong P c6 trong thanh phan cua no.

a. Supephotphat
- C6 hai loai: supephotphat don va supephotphat kép.

* Supephotphat don: Gom hai mubi: Ca(H2POx), va CaSOa4. Pugc diéu ché bang cach
cho quang photphorit hoac apatit tac dung véi axit H.SO4 dac.

Ca3(POs)2 + 2H:SOs(dac) —  Ca(H2POs)2 + CaSOs|

* Supephotphat kép: D6 1a mudi Ca(H2PO4)2. Puoc diéu ché qua hai giai doan
Caz(PO4)2 + 3H2SO, —  2H3POs + 3CaSO0.]
Caz(PO4)2 + HiPOs —  3Ca(H2POs):

3. Phan kali

- Phan Kkali cung cap nguyén t6 K duéi dang ion K*.
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- D6 dinh dudng cua phan K duwgce danh gai theo ti 18 % khéi luong K20 tuwong tng voi
lwgng K c6 trong thanh phan cua né.

4. Phan hon hop - Phan phuc hop
a. Phan hon hop: chira N, P, K duoc goi chung la phan NPK.
- Thi du: (NH4)2HPO4 va KNOs.

b. Phan phac hop: Thi du: Phan amophot 1a hdn hop cac mudi NHsHPOs va
(NH4)2HPOs.

5. Phéan vi luong:

- Phan vi lugng cung cap cho cay cac nguyén té nhu bo, k&m, mangan, dong... & dang
hop chat.

..............................

DANG 1: HOAN THANH SO PO PHAN UNG

Phwong phadp gidi:

- Can nam chac kién thic vé tinh chat hoa hoc, phuong phéap diéu ché cac chat, dic
bigt vé cac chét thugc nhém nito nhu Nz, NO, NO2, HNO3, NHs, muéi nitrat,
mubi amoni, HsPO4, mubi photphat. ..

= Cdn nhg: Mbi mili tén trong so d6 nhat thiét chi biéu dién bang mot phan tng.

Vi du:

Vi du 1: So d6 phan ting sau day cho thay r vai trd cia thién nhién va con nguoi trong
viéc chuyén nito tir khi quyén vao trong dét, cung cap nguén phan dam cho cy céi: Hay
Viét cac phan tng trong so d chuyén hod trén.

Huéng dan giai

X: 02 Y: HNOs3 Z: Ca(OH): M : NH3
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(1) N, + 0, === 2NO

(2) 2NO + Oy — 2NG,
(3)4NO3 + Oz + 2H0 —
(4) 2HNO3 + Ca(OH); — Ca(lNOs)z + 2HO

(5) N, +3H, ——22—2NH,
(6) 4NH, +50, —2ECL 5 4NO+ 6H,0

(7) 2NO + O3 — 2NO,
(8) 4N O3 + Oy + 2H0 — 4HNO;
(9) HNO3 + NH; — NH;NO;

Vi du 2: Viét cac phuong trinh phan tng thuc hién day chuyén hoé sau :

- + +0 +0
B—20 54 R 5B 5 C—2 5D
khi

+0Q';H,!0 E +}hﬁOH G t? JH
Hudéng dan giai
B: NH3 A: N> C: NO D: NO2, E:HNO3 G: NaNO3z H: NaNO»

(1) 2NH, + 3Cu0 —5—N, + 3Cu + 3H,0
@) N, +3H, =22 oNH,

(3) 4NH, + 50, —=2— 4NO + 6H,0

(4) 2NO + O3 — N0,

(5) 4N O, + Oy + 2H0 — 4HNO;
(6) HNOs3 + NaOH — NalOs; + H;0

(7) 2NalNO, —— NalNO, + O,
Vi du 3: Hoan thanh so 6 chuyén hoa sau:
By Fe(OH) AL Fe(NO,), s Fe, 0, L5 Fe(NO,),
(IVH, ),CO, -85 NH, 25 Cu L5 NO-LEL NO, £ HNO, £ AINO, ),
s HC1-420 N, 0B NH, 45 NH,HSO,

Huéng dan giai
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(1)  H4),CO,—E—2NH, + CO, +H,0

(2)  2NHs + 2H;0 + FeCly = Fe(OHad + 2NH4CI

(3)  Fe(OH); MHNO; d —— Fe(03)s +NO; T + 3H,0
(hay 3Fe(OH)p + 10HNOs() — 3Fe(NO3)s + NOT + 8H,0)
@)  4Fe(NOs)s ——2Fe;05 + 120, T+ 3057

(3)  FeyOs + 6HNO3 — 2Fe(NO5)s + 3H;0

(6)  2NHs+ 3Cu0 — 3Cul + N3 + 3H,0

(7} 3Cu+ 8HNO31 — 3CulOs); + 2NOT + 4H,0

(8) 2NO + 0y — 2N,

(%) 3NO, +HyO — 2HNO: +NO

(10) 41,05 + 6HNOs — 2AINO5)s + 3H0

(11) 2NH; + 3ClL — Ny + 6HCI

(12) NH;+ HCl — NH4Cl

(13) NH4Cl+ NaOH — NaCl+ NH5T + H;0

(14) NH; + Hy804 — NHHSO,4

DANG 2: NHAN BIET

Phwong phap gidi:

Lwa chon nhitng phan tng c6 dau hiéu dic trung (su bién doi mau, mui, két taa, sui bot
khi...) dé nhan biét.

Chat
can o . : o
STT Ahan Thuoc thir Hién tuong xay ra va phan ang

biét

NHs | Quy tim

1. (kh) H Quy tim am hod xanh
Dung dich

2. | NHs* kiém Giai phong khi c6 mui khai: NH4* + OH" — NH3s + H,0
(c6 ho nhe)

Dung dich hoa xanh, giai phong khi khdng mau va hoa
nau trong khong khi:
3. |HNOsj - Cu 3Cu + 8HNO3 — Cu(NO3)z + 2NO

+4H20 va 2NO + O2 — 2NO2

Dung dich ho& xanh, giai phong khi khdng mau va hoa

4. NOs™ | H250., Cu nau trong khong khi:
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3Cu + 8H" + 2NO3” —3Cu?* + 2NO

+4H20 va 2NO + O2 — 2NO2

PO4*

Dung dich
AgNOs3

Tao két tua mau vang

3Ag* + PO — Ag3POq4]

Vi du:

Vi du 1: Chi dugc dung mot kim loai, 1am thé ndo phan biét nhirng dung dich sau day:
NaOH, NaNQOs, HgCl>, HNOs, HCI.

Hudéng dan giai

Dung kim loai Al, cho Al tac dung lan luot véi cac mau thir

Néu c6 khi mau nau bay ra 13 HNOs:

Al + 4HNO3 — AI(NO3)s + NO?T + 2H20

2NO + O2 — 2NO2 (mau nau)

Néu c6 kim loai tring sinh ra 1a HgCl.

C6 bot khi bay ra va co két taa, két taa tan ra 1a NaOH

2Al + 3HgCl; — 3Hg + 2AICI3

2Al + 2H20 + 2NaOH — 2NaAlO2 + 3H21

C6 bot khi bay ra la HCI

2Al1+ 6HCl — 2AICl3 + 3H27

Con lai 1a NaNOs

Vi du 2: Chi dung mot chat khac dé nhan biét tirng dung dich sau : NHsNOs, NaHCO3,

(NH4)2S04, FeCl, va FeCls. Viét phuong trinh cac phan ¢ng xay ra.

Huéng dan giai

Dung Ba(OH)2 dé nhan biét. Tém tit theo bang sau :

NH4NO3 | NaHCOs | (NH4)2SO04 | FeCl> FeCls
Ba(OH); . NHst mui | Jtrang, )
NHz1 ltrang khai hoi Inau
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mui khai | BaCOs ltrang xanh | Fe(OH)3
BaSOs | Fe(OH)2

(1) 2NHsNOs + Ba(OH)2 — Ba(NOs)2 + 2NH3 T + H20
(2) 2NaHCO3 + Ba(OH)2 — BaCOs | + Na,CO3 + H20
(3) (NH4)2SO4 + Ba(OH)2 — BaSO4 + NH3 + H20

(4) FeCl, + Ba(OH)2 — BaCl; + Fe(OH):

(5) FeCls + Ba(OH)2 — BaCl; + Fe(OH)3

Vi du 3: Mdi cbc chira mot trong cac chat sau: Pb(NOs)2, Na2S20s, MnCl, NH4Cl,
(NH.)2COs3, ZnS04. Ca3(PO4) va MgSOs. Dung nudéc, dung dich NaOH, dung dich HCI
dé nhan biét mdi chat trén.

Hudéng dan giai
Cho nuéc vao cac mau thir, tat ca déu tan, chi c6 mau thir chira Cas(PO4)2 khong tan.

Cho tir tir dung dich NaOH vao cac mau thir chira cac hoé chat trén ¢ nhiing hién twong
Xay ra nhu sau:

Chi ¢6 hai mau thir cho khi NHz mui khai la NH4Cl va (NH4)2COs.

NH4CIl + NaOH — NH31+ H20 + NaCl
(NH4)2CO3 + NaOH — 2NH371 + 2H20 + Na:COs

Dé nhan biét hai mudi nay ta cho tac dung véi dung dich HCI, mau thir nao cho khi bay
1én 14 (NH4).COs, con mau thir khéng co hién twong gi xay ra 1a NH4CI.

C6 bdn mau thir cho két taa trang Zn(OH)2, Mg(OH)z, Pb(OH)2 va Mn(OH)2, néu tiép tuc
cho NaOH va Zn(OH). va Pb(OH). tan con Mg(OH)2 khong tan, nhu vay ta biét duoc
coc chira MgSOs:

ZnSO4 +2NaOH — Zn(OH)2 + NazSO4
Zn(OH); +2NaOH — NaxZn0O2 + 2H20
MgSOs +2NaOH — Mg(OH)> + NaxSO4
Pb(NOs)2 + 2NaOH — Pb(OH), + 2NaNOs
Pb(OH), +2NaOH — NaPbO, + 2H.0

MnCl, +2NaOH — Mn(OH), + 2NaCl

Pé nhan biét Pb(NO3)2 véi ZnSO4 ta cho dung dich HCI vao hai mau thir, mau thir nao
cho két tia mau trang 12 Pb(NO3)2, con mau thir khdng tac dung 12 ZnSOa.
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Pb(NO3)2 + 2HCI — PbClz| + 2HNOs

Mn(OH)2 khéng bén, d& bi oxi hoa thanh Mn(OH)s mau nau con Mg(OH)2 khong bi oxi
hoa.

2Mn(OH)2 + Ok + 2H20 — 2Mn(OH)s
Mau cubi cung con lai 12 NazS203

C6 thé cho dung dich HCI vao mau thir con lai nay, c6 két tia mau vang va cé khi mui
hic (SO2):

NazS;03 + 2HCI — 2NaCl + SO21 + S|+ H20
DANG 3: CAN BANG PHAN UNG OXI HOA - KHU'
CUA NHUNG PHAN UNG CO HNO; HOAC NO3

THEO PHUONG PHAP THANG BANG ELECTRON

Phwong phap gidi:

- Can bang phan tng oix hoa - khir theo phurong phap thing bang ion — electron
cling phai dam bao nguyén tic: tong electron ma chat kha cho bang tong electron
ma chat oxi hod nhan (nhu & phuong phép thing bang electron).Chi khac 1a chat
oxi hod, chat khir viét dudgi dang ion.

- Cdn nhg: Chat két tua (khdng tan), chat khi (chat d& bay hoi), chat it dién i
(H20) phai dé dang phan ti.

= Tuy theo moi truong phan ing la axit, bazo hoac trung tinh ma sau khi xac dinh
nhudng, nhan electron ta phai can bang thém dién tich hai vé.

« Néu phan tng xay ra trong mdi treong axit, ta thém H* vao vé nao du oxi,
vé con lai thém H.O.

« Néu phan tng xay ra trong mdi trudng bazo, ta thém OH" vao vé nao thiéu
oxi, vé con lai thém H-0.

« Néu phan ng xay ra trong moi trudng nuoc thi néu tao axit ta can bang
nhu moi truong axit, néu tao bazo ta can bang nhu moi truong bazo.

= Nhan hé s cho hai qua trinh nhuong va nhan electron sao cho: sé electron nhudng
ra cua chat kha bang s6 electron nhan vao caa chat oxi hoa.

&
<
o
<

an bang phan tng sau day theo phwong phép thing bang ion electron:

<
o

Cu + HNO3 — Cu(NO3)2 + NO + H20
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Huéng dan giai

+ +2

i} +5
Dang ion: C% *H' + NO; >Cu + NOT +H,0

1] +2
Qua trinh oxi hod: Cu — Cu + Z2e

+5 +1
Quatrinh khir: WO, +3 —NO

(Vi moi truong axit nén thém H* vao vé trai (du oxi) va thém nudc vao vé phai:

+5 +2
MO;+3e + 4H = NO + 2H,O
] +2
Ax Cu—Cu + 2e
+5 +2

2xIO; +3e+4H" - NO+2H,0

Ta co:

— 3Cu + 2NOs + 8H" — 3Cu?" +2NO1? + 4H,0
Dang phén tu:
3Cu + 8HNO3 — 3Cu(NO3z)2 + 2NO7T + 4H.0

Vi du 2: Can bang phan tGng sau theo phuong phap thiang bang ion electron

Cu + NaNOs + H2SOs — Cu(NO3z)2 + NO + NaxS04 + H20

Huéng dan giai
Qua trinh oxi hod: 3 x|Cu — Cu* +2e
Qua trinh kh: 2 x |NOy +3e +4H — NO + 2H;0
Phuong trinh dang ion rat gon:

3Cu + 2NOs + 8H* — 3Cu?* +2NO1 + 4H.0

Phuong trinh dang phén tu:

3Cu + 8NaNO3 + 4H2SO4 — 3Cu(NO3)2 + 2NO + 4Na S04 + 4H>0
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DANG 4: XAC PINH NGUYEN TO THUQC NHOM NITO
DUA VAO VIEC XAC PINH SO HIEU NGUYEN TU (Z)

HOAC NGUYEN TU KHOI (M)

Phwong phdp qidi:

- DAi véi bai todn vé sb hat proton, noton, electron phai thiét l1ap phuong trinh toan
hoc dé tim duoc Z.

- Ddi véi bai toan khéi lugng, phai tim cach xay dung phuong trinh dé tim ra NTK
(M), tir d6 suy ra nguyén to can tim.

Vi du:

Vi du 1: C6 hai nguyén tir A, B thudc phan nhdm chinh trong hé théng tuan hoan.
Tong so dién tich hat nhan cia A va B bang s6 khéi nguyén tir Na.

Hiéu sé dién tich hat nhan caa ching bang sé dién tich hat nhan cua nguyén tir nito.
a) Xac dinh vi trf caa A, B trong hé thong tuan hoan.

b) Viét cong thirc cAu tao cua hop chat tao thanh tir A, B va nguyén ti ¢6 cau hinh
electron la 1st.

Hudéng dan giai

a) Za+Zp=23
Za—Zp="7
224 =30

—7Za=15;Z8=8
Cau hinh electron cua A: 1522s22p®3s23p3
A thudc chu ki 3, ph&n nhdm chinh nhém V, A Ia Photpho (P)
Cau hinh electron cua B: 1s22s22p*
B thudc chu ki 2, phan nhom chinh nhom VI, B la Oxi (O).

b) Nguyeén tir c6 cau hinh e 12 1s! 1a Hidro (H). = Hop chat dugc cau tao tir
H, P, O la: H3PO4, HPO4, HPO4, H3PO4, H3PO3, HaP207

Vi du 2: Nguyén té R thudc phan nhém chinh, c6 cong thic oxit cao nhat dang R20s.
Hop chét cua R véi hidro chita 17,65% hidro theo khdi lugng. Xac dinh nguyén té R.

Huéng dan giai
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Tir c6ng thuc oxit cao nhat 1a R20s suy ra hop chat véi hidro ctia R ¢6 cong thirc RHa.
Theo dé&: RH3 ¢6 17,65% H suy ra %™R =100 — 17,65 = 82,35%.

I8 g

3
Taco: Mx 8235

Vay R 1a Nito (N).
DANG 5: LAP CONG THUC PHAN TU CUA OXIT NITO

Phwong phadp gidi.

= Thuong qua cac budc sau :

o Budc 1 : bat cong thuc oxit cta nito NxOy.

(voi 1 <x<2;1<y<5déunguyén).

« Budc 2 : Tir dit liéu bai cho Iap hé thic tinh phan tir khdi NxOy.

« Budc 3 : Thiét lap phuong trinh toan hoC : Mnxoy = 14X + 16y.
« Sau d6 1ap bang tri s6, bién luan y theo x, rit ra cap nghiém hop li. Suy ra cong

thirc oxit can tim cua nito.

« Mot s oxit cua

Oxit| CTCY Tinh chét Digu ché
Khi khdng mau Kim loai + HNO4y
N0 e 1 a¢c
o o' NHNO, ——=—=N_ O + H,0
N20—>N2+§Oz £ 2 2
Wi Khang mas, A% hod nau P
no | neo NO + %Oz > NO3 N, +02———>2N0
NO khéng tao mudi Cu+ HNO3 (1) = NOT + ...
0 O | NO2(Tndu),
N\ N0 + Oz — 2NO2
N0 (T khéng mau) Kim loai + HNO3(d)
N Y INOz+ HZO = ZHNO3+ NO
N=N
™ ¥ ‘?) 2NO2 + %02+ HO = 2HNO, —'—-)No;ro
N © (Rtir
2NO 2 + 2NaOH = NaNO3 + NahOz + HO Mg-..)
2 2 BHNO3 + Px0s >
N2Os N-~O-N NzOs + HZO = ZHNO;
(: ?) 3NO¢ + 2H3PO,

Vi du:
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Vi du 1: M6t oxit A cua nito c6 chira 30,43% N vé khéi luong. Ti khdi hoi ciia A so V6i
khong khi 13 1,586. Xac dinh cong thirc phan tir, cong thirc cu tao va goi tén A.

Hudéng dan giai
bat céng thurc oxit A cuia nito 1a OxOy
Phan tir khdi A 1a: Ma = 29.d = 29.1,586 = 46
Vi trong A, nito chiém 30,43% vé khéi lugng nén:

4z _ 14z 3043
—_ - =

M, 46 100

z=1

Do Ma = 14x + 16y = 46 — y = 2. Cong thic phan tir cia A la NO»

Cong thirc cAu tao cua A 1a: O =N — O : nito dioxit hay penxinito.

Vi du 2: M6t hdn hop X gom CO, va mét oxit cua nito c6 ti khéi doi vai Hz 12 18,5. Hay
xéc dinh cong thirc oxit cua nito va % thé tich cac khi trong hdn hop X.

Hudéng dan giai
Vi Mux =2.18,5 =37 < M, =44 nén Mnxoy < 37.

Hay 14x + 16y < 37. X, y phai nguyén duong — chi hop li khi x =1, y = 1. Vay oxit cta
nito 1a NO.

Gia str trong 1mol hon hop X ¢6 a(mol) CO, va (1-1)mol NO.
Taco:44a+30(1—-a)=37— a=0,5

Vay %Vcoz = %Vno = 50%.

Vi du 3: M&t hdn hop khi X gom 3 oxit caa N 1a NO, NO2 va NxOy. Biét phan tram thé
tich cua cac oxit trong X 12: %Vno = 45%, %Vno2 = 15%, %Vixoy = 40%, con phan trim
theo khdi lugng NO trong hdn hop 14 23,6%. Xac dinh céng thizc NxOy.

Huéng din giai

Vi & cung diéu kién bén ngoai vé nhiét 4o, ap suat, ti 18 thé tich gitra cac chat khi ciing
chinh la ti 1& s6 mol giita chiing, nén néu goi s6 mol hdn hop khi X 1a a(mol) thi s6 mol
ctia cac khi thanh phan 1a: nno = 0,45a mol; nnoz = 0,15a mol; nnxoy = 0,4a mol.

Bai cho %mno = 13,6% ma mno = 30 - 0,45a = 13,5a (g)

Suy ra: my, = % =57,2a(g)
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Mnixoy = Mhhx — Mo — Moz = 57,2a — 13,5a — 6,9a = 35,8a

36 8a
=M, = 2% = G0 hay 14% + 16y = 92
MOTT ) 4 y y
x|1 2l 3

v |4,8?5 |i| 3,125
sai dung  sai
Vay oxit NxOy la N20O4

DANG 6: BAI TAP HIEU SUAT

Phuong phap giai:

Thuc té, do mot sé nguyén nhan, mot sé phan @ng hoa hoc xay ra khdng hoan
toan, nghia 1a hiéu suat phan ung (H%) dudi 100%. C6 mét cach tinh hiéu suét
phan &ng :

Cach 1 : Tinh theo luong chat ban dau can lay

Luong chit dau (theo phirong trinh phén (ng) can 1as
B e (theo piayong finh b g ¥ 100%

Lwong chat dau (thwe t8) can 14y

Céch 2 : Tinh theo lugng san pham phan tmg thu duoc :

Luwrong sin phira thu dwoe the té 100%

" Luong san pham thu duoc (theo phan ing)

Trir trudng hop dé yéu cau cy thé tinh hidu suat phan (ng theo chat nao thi ta phai
theo chat ay. Con khi ta biét luong cua nhiéu chat tham gia phan tmg, dé tinh
hiéu suat chiing ctia phan ang, ta phai :

So sanh ti Ié mol cua cac chat nay theo dé cho va theo phan @ng.

« Néu ti I&¢ mol so sanh 13 nhu nhau: thi hiéu suat phan ng tinh theo chat nao
cling mot két qua.

« Ti l& mol so sanh Ia khéc nhau, thi hiéu suat phan tng phai khong duoc tinh
theo chat ludn ludn du (ngay ca khi ta gia st chat kia phan tng hét).

Vi du:

Vi du 1: Bé diéu ché 68g NH3 can lay bao nhiéu lit N2 va Hz ¢ dktc. Biét hiéu suat phan
ung la 20%.

Huéng dan giai
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N, + 3H,2=2NH, (1)
224l 224 2x 17g

KR W, tbg
Ha Ha

Vi hiéu suat phan ang (1) 12 20% nén thyc té can :

68 x 22,4 100
P

, =224 lit
Thé tich N, (dktc) 1a: 2 x 17 20
2, 68 =3 w224 100
Thé tich Ha(dktc) 1a ; 2222 257 0 22 — g7o151
2= 17 20

Vi du 2: Can lay bao nhiéu gam N2 va Hz (do ¢ dktc) dé diéu ché duoc 51g NHs, biét hiéu
suat cua phan &ng la 25%.

Hudéng dan giai
Theo bai =21 3l
eobalra nyy = ﬁ =amo

N, + 3H,z2NH,
3

—mal Em ol 3mol

2

Khéi lugng N2 va Hz can lay :

3
= «100 x 28 =168
G I 5

3 3
my=—X—=x 100 x 2=736
B 5705 2

Vi du 3: Trong binh phan &ng c6 chaa hdn hop khi A gom 10 mol N2 va 40 mol Ha. Ap
dung trung binh luc dau 1a 400 atm, nhiét d binh duoc giir khong doi. Khi phan tng xay
ra va dat dén trang thai can bang thi hiéu suat cua phan &ng tong hop 1a 25%.

a) Tinh s6 mol cac khi trong binh sau phan ung.

b) Tinh &p suit trong binh sau phan tng

Huéng dan giai

Phan tng tong hop NH3 xay ra theo ti 18 :
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N2 N2 =1:3

Bai cho : nnz : N2 = 10 : 40 = 1 : 4. Vay H, du nhiéu hon.

Phai dira vao s6 mol N2 phan tmg dé tinh s6 mol NHs::

a) Phuong trinh phan tng :

N, + 3H,z= 2NH, (1)

S6 mol ban dau 10 40 0 mol

Sé mol phanttng 2,5 75 50 mol

S6 mol sau phanang 7,5 32,5 50  mol
B = 10 ><—2-£ =2.5mol

Vay s6 mol cac khi trong binh sau phan tng l1a : 7,5 mol N2; 32,5 mol H ; 5,0 mol NHs.
7,5+ 32,5+ 5,0 =45 mol

b) Téng s6 mol khi trong binh ban dau : 10 + 40 = 50 mol

2.5
B = 10 XI—OE =2.5mol

Vi PV +nRT ma ¢ day Vs, Ts khong ddi, nén ta co

E&: 2‘_ hayP‘ = 25—><Pd= ﬁ x 400 = 360 atm
P; na na 50

DANG 7: KIM LOAI TAC DUNG VOI HNO; TAO THANH HON HQP KHi

Phuong phap giai:

Kim loai tac dung véi dung dich axit HNOs giai phdng hdn hop nhiéu san pham khi. Biét
ti khdi caa hdn hop khi nay:

- Budc 1: Thiét 1ap biéu thirc tinh Ma tir d6 rit ra ti 16 s6 mol
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(hay ti Ié thé tich) giira cac khi san pham.

- Buéc 2: Viét phuong trinh phan ¢ng caa kim loai véi axit HNO3 sinh ra ting khi

+5
san pham (c6 bao nhiéu san pham khir 17 trong gbc NOs™ thi phai viét biy nhiéu
phuong trinh phan tng).
- Budc 3: Dya vao ti 1é sé6 mol (hay thé tich) giira cac khi san pham dé viét phuong
trinh phan tng tong cong chira tat ca cac san pham khi do.
- Buéc 4: Tinh toan theo phuong trinh phan ng tong cong.

Vi du:

Vi du 1: Hoa tan hoan toan m gam Al trong dung dich HNOs thi thu duoc 8,96 lit (dktc)
hén hop khi A (gom NO va N20) ¢ ti khéi damz = 16,75. Tinh m?

Hudéng dan giai
Pit s6 mol NO va N20 trong 8,961 hdn hop khi A lan luot 12 x va y.

sty= 204
Ta co: 224

— 3z +4dy

Il b =2x16,75=335 (1L}

%ty

Tu(l, ):x=0,3vay=0,1

Céc phuong trinh phan ng:

Al + 4HNO3z — AI(NO3)3 + NO?T + 2H20 (1)
0,3 mol 0,3 mol

8Al  +30HNOs — 8AI(NOs)s + 3N207 + 15H,0 (2)

ne
——mouol

0,1 mol

0,8
Vay m =m =2?[EI,3+ ?] = 15,3 {gam)
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Vi dy 2: Cho 13,5 gam Al tac dung vira da véi 2,0 lit dung dich HNOj thi thu dugc hon
hop khi A gom NO va N2 c6 ti khéi dbi véi hidro 1a 14,75.

a) Tinh thé tich mdi khi sinh ra (dktc)?

b) Tinh nong 6 mol cua dung dich HNO3 dem dung?

Hudéng dan giai
Dit s mol NO va N2 trong hdn hop khi A lan luot 1 a va b.

— +
Ta c6 M= 22280 _ 501475229 5 (I

H

Tu (1): a:b=3:1haynno:n2=3:1

Céc phuong trinh phan ng:

9 x| Al +4HNO3 = AINO3)s + NOT + 2H,0 (1)
1% | 1041+ 36HNO3 = 1041003 + 30T + 18H0 2)

1941 +72HNO3 = 19AINO3)3 + INOT + 30, T + 36H0

(19-27)g 72 mol — 9mol 3 mol

13,5¢ x mol — ymol zmol

NHNos = X = 1,895 mol ;

Nno =Y =0,237 mol ;
nn2 =2z =0,0789 mol ;
a) Vno = 0,237 - 22,4 =5,3088 (1)

Ve = 0,0789 - 22,4 = 1,76736 ()

1,895
b) C ( dung dich HNOZ) = = 0, 9475(M)
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DANG 8: HON HQP KIM LOAI TAC DUNG VOI HNO;

Phwong phap gidi:

= Khi cho nhiéu kim loai tac dung véi cuing mét dung dich HNOs can nhé: Kim loai

cang manh tac dung vai dung dich HNO3 cang loang thi N trong gbc NO3™ bi
khir xubng muc oxi hoé cang thap

+i +2 +1 a -3 -3
(NO,, NO, Mz O, Nz, NH,NO, hay NH,).

= Néu dé yéu cau xac dinh thanh phan hdn hop kim loai ban dau cé thé qua cac budc
giai:

« Budc 1: Viét cac phuong trinh phan ung xay ra (cht ¥ xac dinh san pham
clia nito cho dung), nhé can bang.

« Budc 2: it an sb, thuong 1a s6 mol caa cac kim loai trong hdn hop

« Budc 3: Lap hé phuong trinh toan hoc dé giai.

- Trudng hop bai toan khong cho dir kién dé lap phuong trinh dai s6 theo sé mol va
khéi lugng céc chat co trong phan tmg, dé ngan gon ta nén ap dung phuong phap
bao toan electron.

- Co so cua phuong phap nay 1a: du cac phan tng oxi hod - khir ¢6 xay ra nhu thé
nao nhung van co sy bao toan electron. Nghia la: Tong s6 mol electron ma céc
chat oxi hoa thu vao.

= Phuong phap nay st dung khi phan ung xay ra la phan ung oxi hoa - khur dac biét
dbi voi nhimg truong hop s6 cac phan tng xay ra nhiéu va phuc tap.

- Trudc hét, ta phai nam dugc thé nao la phan ang oxi hod - khu?

= Phan &ng oxi hoa - khtr 1a nhirng phan ting oxi hoa trong d6 c6 su cho va nhan
electron, hay noi cach khac, trong phan @ng cé su thay ddi s6 oxi hoa cua mot sé
nguyeén to.

« Quaé trinh &ting Vvéi su cho electron goi la qua trinh oxi hoa
 Qua trinh tting vai sy nhan electron goi la qua trinh khu.

- Trong phan ng oxi hoa - khir: tong s electron do chat khir nhuong phai dung
bang tong s6 electron ma chat oxi hoa nhan.

- Tur d6 suy ra: Téng sé6 mol electron do chat khir nhuong bang tong sé6 mol electron
ma chit oxi hoé nhan.

= Do chinh 1a ndi dung cua dinh luat bao toan electron.

- Diéu kién dé c6 phan tng oxi hod - khi: d6 1a chat oxi hoa manh phai tac dung véi
chat khir manh tao thanh chit oxi hod yéu hon va chat khtr yéu hon.

- Khi giai toAn ma phan ng xay ra la phan @ng oxi hod - khi, nhat 1a khi sé phan
g xay ra nhiéu va phuc tap, chling ta nén viét cac qua trinh oxi hod, cac qua
trinh khtr, sau d6 van dung Dinh luat bao toan electron cho cac qua trinh nay.
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Vi du:

Vidyu 1: Hoa tan hoan toan m gam Al trong dung dich HNO3 thi thu dugc 8,96 lit (dktc)
hdn hop khi A (gom NO va N20) ¢6 ti khdi d*/kz2 = 16,75. Tinh m.

Hudéng dan giai
Pit s6 mol NO va N20 trong 8,96 | hdn hop A lan luot 1a x va y.

8,96

Ta co: +F:@:D’4 ® ﬁmzwzzxm,?ﬁ:ﬂﬁ (I
z +y
Tu(l,):x=03vay=0,1
Céc phuong trinh phan ng:
Al + 4HNO3 — Al(NO3)z + NOT + 2H20 (1)
0,03mol — 0,3 mol

8 Al + 30HNO3z — 8AI(NO3)3 + 3N.O1T  + 15H.0 (2)

0,8

— — 0,1 mol
3

0.3
Vay m=mm=2?[[],3+ ?] = 15,3 gam

Vi du 2: Cho 0,54g bot Al hoa tan hét trong 250 ml dung dich HNO3 1M. Sau khi phan
g xong, thu dugc dung dich A va 0,896 lit hdn hop khi B gom NO2 va NO (do & dktc).

a) Tinh ti khéi caia hdn hop khi B d6i véi Ho.

b) Tinh ndng d6 mol cac chat trong dung dich A thu duoc.

Huéng dan giai
Pit s6 mol NO, va NO trong 0,896 | hdn hop khi B lan luot 1a x va y.

, 0896
TacH: z+v=—"T"=0,04 1
y 224 o

Céc phuong trinh phéan ng:
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Al + 6HNOs — AI(NOs)s + 3NO21 + 3H20 (a)

X3 2X X3 «— xmol
Al + 4HNOs; — AI(NOs)s + 3NO?T + 3H,0 (b)
y 4y y < ymol
—=n = % +y= % =0,02 mol
VAY Chgro, = % =0.6M  : Cramny= ggi = 0,084

DANG 9: PHAN UNG CUA MUOI NOs" TRONG MOI TRUONG AXIT VA
BAZO

Phwong phap gidi:

- Anion géc nitrat NOg"

= Trong moi trweong trung tinh khéng cé tinh oxi hoa.

- Trong moéi trudng bazo cé tinh oxi hoa yéu. (chang han : ion) NOs™ trong moi
truong kiém ¢ thé bi Zn, Al kha dén NHa.
Vidu:

8Al + 5NaOH + 3NaNOs + 2H20 — 8NaAlO:z + 3NHz31

Phuong trinh ion : 8Al + 50H" + 2H,0 + 3NOs” — 8AIO2” + 3NH?

= Anion gdc nitrat NOs trong méi trudng axit ¢6 kha nang oxi hod nhu HNO:s.
Chang han cho kim loai tac dung véi dung dich hdn hop hai axit (H2SOq4 loang va
HNOs) hay dung dich hén hop axit HCI, H2SO4 lodng va mubi nitrat. Lic nay
can phai viét phuong trinh dudi dang ion dé thay ré vai trd chat oxi hoa cua goc
NOs".
Vidu:

Cho Cu vao dung dich hén hop NaNOs va H.SO4 lodng s& xay ra phan ang giai phong
khi sau :

3Cu?" + 8H" + 2NO3” — 3Cu?" + 2NO1 + 4H,0

- Phuong phap chung dé giai loai toan nay Ia phai viét phuong trinh dang ion c6 su
tham gia caa ion NO3™. Sau d6 so sanh sé mol cua kim loai M véi tong sé6 mol H*
va tong s6 mol NOs- dé xem chét hay ion nao di phan ang hét, réi mai tinh toan
tiép theo s6 mol cua chat ran phan tng hét.
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Vi du:

Vidy 1: Cho 1,92 gam dong vao 100 ml dung dich chia dong thoi KNO3 0,16M va
H2S04 0,4M thay sinh ra mot chat khi c6 ti khdi hoi so vai Hz 1a 15 va dung dich A.

a) Viét phuong trinh ion thu gon cua phan ¢ng va tinh thé tich khi sinh ra ¢ dktc.

b) Tinh thé tich dung dich NaOH 0,5M téi thiéu can dung dé két tua toan bo ion Cu?*
trong dung dich A.

Hudéng dan giai

1,92
n., = —— =0,03 mol

a) fd

nknos = 0,16 x 0,1 = 0,16 mol

NH2sos4 = 0,4 x 0,1 = 0,4 mol
Vay trong 100 ml dung dich trén c¢6 0,016 mol NOsz va 0,08 mol H*
Khi sinh ra c6 M = 30 chi ¢6 thé 1a NO theo phuong trinh phan &ng sau:
3Cu +8H* +2NOs;=3Cu?+2NO +4H,0 (1)

S6 mol b dau 0,03 0,080 0,016 0 0 mol
Sémolp.r 0,024 0,064 0,016 0,024 0,016 mol
Sémol c.lai 0,006 0,016 0 0,0024 0,016 mol

Vay Vo) = 0,016 x 22,4 = 0,3584 lit.

b) Dung dich A thu dwoc sau cuing ¢é chira: 0,016 mol H* va 0,024 mol Cu?*. Khi cho
NaOH vao dung dich A, truéc hét xay ra phan tng:

NaOH + H* — Na"+H0 2
0,016 mol 0,016 mol
Sau do6 xay ra phan tng:
Cu® + 2NaOH — Cu(OH); + 2Na* (3)
0,024 mol 0,048 mol
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Vay 3 nygq (CAN) = 0,016 + 0,048 = 0,064 mol

TS 0, 064
VddnaoH o,5M (tOi thiéu can) = - 0,128

Vi du 2: Tién hanh hai thi nghiém sau:
* Thi nghiém 1: Hoa tan 6,4 g Cu va 120 ml dung dich HNOz 1M.

* Thi nghiém 2: Hoa tan 6,4 ga Cu va 120 mol dung dich hon hop HNO3 1M.

Hay so sanh thé tich khi NO (duy nhat tao thanh) do ctng diéu kién nhiét 46 va &p suat,
thoat ra ¢ hai thi nghiém trén.

Hudéng dan giai
* Thi nghiém 1:

6.4

Ny = _6? =0,1mol ;

N o, = &xl =0,12 mol

1000

Phuong trinh phan tng:

3Cu + 8H* + 2NO3” — 3Cu?" + 2NO + 4H,O (1)
S6 mol b.dau (mol): 0,1 0,12 0,12 0 0
S6 mol p.u (mol): 0,045 0,12 0,03 0,045 0,03

S6 mol con lai (mol): 0,055 0 0,09 0,045 0,03

* Thi nghiém 2:
Ncu = 0,1 mol
NHNos = 0,12 mol
NH2sos = 0,12 - 5= 0,06 mol

ZﬂHr =0,125+0,12=0,24 mol ;

By = 0,12 mol
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Phuong trinh phan ng:
3Cu + 8H" + 2NO3s — 3Cu?* + 2NO + 4H,0 (1)

S6 mol b.dau (mol): 0,1 0,24 0,12

S6 mol p.u (mol): 0,09 024 0,06 0,06

S6 mol con lai (mol): 0,010 0,06 0,06

Vi ti Ié thé tich bang ti 1& s6 mol giira cac khi do cung diéu kién nén:
W 11 \
Tt = =

DANG 10: HPO, TAC DUNG VOI DUNG DICH KIEM (NaOH,KOH,...)

Phwong phap gidi:

+ Néu T < 1 thi tao mubi: NaH,PO,4

+ Néu 1 < T < 2 thi tao 2 mudi: NaH,PO4 va Na,HPO;4
+ Néu T = 2 thi tao mudi: Na,HPO,4

* Néu 2 < T < 3 thi tao 2 mudi: Na,HPO, va NasPOy,

* Néu T > 3 thi tao mudi NasPO,

* PTTQ:
H,PO , + NaOH —— NaH ,PO , + H ,0
H,PO , + 2NaOH —— Na ,HPO , + 2H ,0
H,PO , + 3NaOH —— Na PO , + 3H ,0
& Vi du:

Vi du 1: Cho 500ml dung dich HsPO4 2M tac dung véi 200ml dung dich NaOH 1M.
Tinh ndng d6 mol cac chat au phan tng

Hudng dan giai

Nyro, = 0,5.0,2 = 0,1(mol )
Non = 0,2.1=10,2(mol )

n 0,2
—— - —=2- Na,HPO ,

n 0,1

H ;PO ,
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H,PO, +2NaOH —— Na ,HPO , + 2H ,0

4

BD: 0,1 0,2

PU: 0,1 0,2 0,1

SPU: 0 0 0,1
01 1
c, S
0,7 7

| VANDES TRACNGHIEM |

[
Cau 1: Biém gidng nhau giita N2 va CO2:
A. Péu tan trong nudc B. Péu c6 tinh Oxi hda va
tinh khir
C. Péu khéng duy tri sy chay va su song D. Tat ca déu dung

Cau 2*: Chophantng N2+ 3H, 5 2NHs 4 H = -92KJ

Tim phét biéu khong phd hop véi phan ang nay

A. N2 1a chat Oxi hoa

B.Can cung cap 92KJ nhiét lwong dé 1 mol N2 két hp véi 3 mol Ha

C. Hiéu suat caa phan (ng rat bé

D. Phan ung chi xay ra ¢ nhiét d6 cao, ¢ xdc tac va ap suat cao
Cau 3: Cap cbng thtrc cua Litinitrua va nhém nitrua la:

A. LiNs va AlsN B. LisN va AIN

C. Li2Ns va Alz2N3 D. LisN2 va AlsN2

Cau 4*: Mudn cho can bang cua phan tng nhiét d6 tng hop amoniac chuyén dich sang
phai can phai déng thoi.
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A. Tang ap suit va tang nhiét do C. Tang 4p sudt va giam
nhiét do

B. Giam &p suat va giam nhiét do D. Giam &p suét va ting nhiét
do

Cau 5**: Phai dung bao nhiéu lit khi nito va bao nhiéu lit khi Hidro dé diéu ché 17 gam
NHs? Biét rang hiéu suat chuyén hoa thanh amoniac 1a 25%. Cac thé tich khi do duoc &
dktc.

A. 44,8 it N2 va 134,4 lit H2 C. 22,4 1it N2 va 67,2 lit Hz
B. 22,4 lit N2 va 134,4 lit H> D. 44,8 lit N2 va 67,2 lit H2

Cau 6**: Trong phuong trinh héa hoc cua phan wng nhiét phan sat (111) nitrat, tong cac
hé s bang bao nhiéu?

A.5 B.7 C.9 D.
21

Cau 7**: Trong phuong trinh héa hoc cac phan (ng nhiét phan thity ngan (11) nitrat, tong
cac hé s6 bang bao nhiéu?

A5 B.7 C.9 D.
21

Cau 8*: Phuong trinh dién li tong cong cua HsPO4 trong dung dich 1a:
HsPO4 S 3H* + POs*
Khi thém HCI vao dung dich
A. Cén bang trén chuyén dich theo chiéu thuan
B. Can bang trén chuyén dich theo chiéu nghich
C. Can bang trén khong bi chuyén dich
D. Nong d6 PO4* ting lén
CAau 9: Trong cac cdng thire sau day, chon céng thirc ding cua magie photphua

A. Mg3(POa4): B. Mg(PO:s)2 C. MgsP- D.
Mg2P207

Cau 10*: Cap chat nao sau ddy co thé ton tai trong cing mot dung dich

A. Axit nitric va dong (I1) nitrat B. bong (1) nitrat va
amoniac
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C. Barihidroxit va axit photphoric D. Amoni hidrophotphat va
kalihidroxit

Cau 11: Khi nito c6 thé dugc tao thanh phan ¢ng héa hoc nio sau day?
A. D6t chay NHs trong Oxi ¢6 chét xtc tac platin -~ B. Nhiét phan NHsNO3
C. Nhiét phan AgNO3 D. Nhiét phan NH4NO>

Cau 12: Trong diy nao sau ddy tit ca cac mudi déu it tan trong nudc?

A. AgNQOg3, NasPO4, CaHPO4, CaSO4 C. AgCl, PbS, Ba(H2POu)2,
Ca(NO3).

B. Agl, CuS, BaHPOq, Cas(PO4)2 D. AgF, CuSOi BaCOs,
Ca(H2P0a)2

Cau 13: Dung dich axit photphoric ¢ chira cac ion ( khéng ké H* va OH" ctia nudc)

A. H*, PO/ B. H*, H2PO47, POs*

C. H*, HPO4*, POs* D. H*, H.POs, HPO%, POs*
Cau 14: Khi dun néng, phan tng giira cap chat niao sau day tao ra ba oxit?

A. Axit nitric dac va cacbon C. Axit nitric dic va dong

B. Axit nitric ddc va luu huynh D. Axit nitric dac va bac

Cau 15: Trong nhitng nhan xét dudi day vé mudi nitrat cua kim loai, nhan xét nao 1a
khong diang?

A. Tat ca cac mubi nitrat déu dé tan trong nudc

B. Cac mudi nitrat déu 1a chat dién li manh, khi tan trong nudc phan li ra cation
kim loai va anion nitrat.

C. Cac mudi nitrat déu dé bi phan huy bai nhiét

D.Céc muébi nitrat chi duoc st dung 1am phan bon hda hoc trong ndng nghiép.

Céau 16: Trong nhitng nhan xét dudi day vé mudi amoni, nhan xét nao 1a dung?

A. Mudi amoni la tinh thé ion, phan tir gdm cation amoni va anion hidroxit
B.Tat ca cAc muodi amoni déu dé tan trong nudc, khi tan dién li hoa toan thanh
cation amoni va anion gdc axit.

C.Dung dich muéi amoni tac dung vai dung dich kiém dic, nong cho thoét ra chit
khi lam quy tim hoa do

D.Khi nhiét phan mudi amoni ludn luén ¢ khi amoniac thoat ra
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Cau 17: Dy nao dudi day gdm céc chat ma nguyén té nito c6 kha nang vira thé hién tinh
khtr vira thé hién tinh Oxi hoa khi tham gia phan &ng ?

A. NHs, N2Os, N2, NO2 B. N2, NO, N20, N2Os
C. NHs, NO, HNO3, N2Os D. NO2, N2, NO, N203
Céau 18: Trong dung dich amoniac 1a méot bazo yéu la do:

A. Amoniac tan nhiéu trong nuéc

B. Phan tir amoniac la phéan tur c6 cuc

C. Khi tan trong nudc, amoniac két hop véi nuéc tao ra cac ion NH4* va OH-
D.Khi tan trong nuéc, chi mot phan nhé cac phan ti amoniac két hop véi ion H*
cua nudc tao ra cac ion NH4* va OH-

Céu 19: Trong nhitng nhan xét dudi day nhan xét nao la khong dang?
A.Nguyén ti nito ¢6 2 16p electron va I&6p ngoai cung co6 3 16p electron
B.Sé hiéu cua nguyén ti nito bang 7

C.3 electron ¢ phan Iop 2p caa nguyén tir nito c¢6 thé tao dugc 3 lién két cong hoa
tri v&i cac nguyén tir khac

D.C4u hinh electron ctia nguy@n ti nito 13 1s22522p3 va nito 1a nguyén té p
Cau 20: Trong nhitng nhan xét dudi day nhan xét nao la dang?
A Nito khong duy tri su hd hap va nito 1a mot khi doc

B.Vi c6 lién két 3 nén phan tir nito rat bén va ¢ nhiét do thuong nito kha tro vé
mat hda hoc

C.Khi tac dung véi kim loai hoat dong, nito thé hién tinh khir

D.S6 Oxi hoa cua nito trong cac hop chat va ion AIN, N2O4, NH4*, NO3", NO2', lan
luot la -3, +4, -3,+5,+3.

Cau 21**: Khi hoa tan 30 g hon hop dong va dong (I1) oxit trong dung dich HNO3 1M
ldy du, thdy thoat ra 6,72 lit khi NO (dktc). Khdi lwong caa dong (1) oxit trong hon hop
ban dau la

A.12g B. 4,25¢ C.188¢g D.
2,529

Cau 22**: Pét chay hoan toan 6,2 g photpho trong Oxi Iy du. Cho san pham tao thanh
tac dung vai 15 ml dung dich NaOH 2M. Sau phan ung, trong dung dich thu duoc cac
mudbi
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A. NaH2PO4 va NazHPO4 C.
NaH2PO4 va NasPO4

B. Na;HPO4 va NasPOg4 D. NazPOq

Cau 23**: Phan dam Uré thudng chi chira 46% N. Khéi lugng (kg) uré di dé cung cap
70 kg N la:

A.152,2 B. 1455 C. 160,9 D.
200

Cau 24**: Phan supephotphat kép thuc té san xuét dugc thuong chi tng véi 40% P20s .
Ham lugng (%) cua canxi dihidrophotphat trong phan bon nay la:

A. 69 B. 65,9 C. 71,3 D.
73,1

Cau 25**: Phan Kali clorua san xuat dugc tor quang Xxinvinit
thuong chi ing véi 50%K20. Ham lugng (%) cua KCI trong phan bon do la:

A 729 B. 76 C. 79,2 D.
75,5

Cau 26**: Hoa tan 12,8g kim loai hoa tri II trong 1 lugng vira di dung dich HNO3 60%
(D = 1,365g/ml), thu dugc 8,96 lit (dktc) mot khi duy nhat mau nau d6. Tén caa kim loai
va thé tich dung dich HNOj3 da phan tng la:

A. dong; 61,5ml B. chi; 65,1 ml C. thuy ngan;125,6 ml  D.
sat; 82,3 ml

Cau 27: Dung dich amoniac cd thé hoa tan dugc Zn(OH), 1a do:

A. Zn(OH); 1a hidroxit ludng tinh
B. Zn(OH)2la mét bazo it tan ’
C.Zn(OH)2 c6 kha nang tao thanh phuc chat tan, teong tyr nhu Cu(OH):

D.NHj3 1a mot hop chat ¢6 cuc va 13 mot bazo yéu.

Cau 28: C6 thé phan biét mudi amoni véi cac mudi khéac bang cach cho né tac dung voi
dung dich kiém, vi khi dé:

A. Thoéat ra mot chét khi mau luc nhac ’ W
B.Thoat ra mét chat khi khdng mau, mui khai, lam xanh giay quy tim am

C.Thoat ra mot chat khi mau nau do, 1am xanh gidy quy tim am

D.Thoét ra chat khi khéng mau, khéng mui
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Cau 29: Hop chit nao sau day cua nito khéng duoc tao ra khi cho HNO3 tac dung voi
kim loai ?

A. NO B. NH:NOs C. NO; D.
N2Os

Cau 30**: Phan ung giita HNO3 voi FeO tao ra khi NO. Tong céac hé sb trong phuong
trinh caa phan tng Oxi hoa khir nay bang:

A. 22 B. 20 C.16 D.
12

Cau 31**: Phan tng gitra kim loai magié véi axit nitric dic, gia thiét chi tao ra dinito
oxit. Tong cac hé s trong phwong trinh héa hoc bang:

A. 10 B. 18 C.24 D.

20

Cau 32**: Phan ung gitra kim loai Cu vai Axit nitrric lodng gia thiét chi tao ra nito
monoxit. Tong cac hé sb trong phuong trinh héa hoc bang:

A. 10 B. 18 C. 24 D.
20

Céu 33:Magié photphua c6 cong thuc la:

A. Mg2P207 B. Mg2P3 C. MgsP2
D.Mgs(POa):

Cau 34**: Thém 0,15 mol KOH vao dung dich chaa 0,1 mol HzPOas. sau phan tng dung
dich ¢6 cac mudi:

A.KH2PO4 va K2HPO4 B. K:HPO4 va K3POq

C. KH2PO4 va K3PO4 D. KHPOs;, KyHPOs; va
K3POg4

Céu 35: Chon cong thirc dting cua apatit

A. Ca3(POa4)2 B. Ca(POs):2 C. 3Ca3(P0Os).CaF D.
CaP207

Céau 36**: Cho 44g NaOH vao dung dich chaa 39,2 g H3POa. Sau khi phan tng xay ra
hoan thanh, dem c6 can dung dich thu dugc dén can khd. Hoi nhitng mudi nao duoc tao

nén va khéi lwong mubi khan thu duoc 13 bao nhiéu ?
A. NazPOs va 50g C. NaHPOs va 429q;
Na:HPO4 va 14,2 g
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B. Na;HPO: va 15¢g D. NaHPOs va 142 g;
NasPOsva 49,2 ¢

Céu 37: Trong nhirng nhan xét sau day, nhan xét nao la sai?
Trong nhom nito, tlr nito dén bimut

A. Nguyén tir caa cac nguyén to déu co 5 electron & 16p ngoai cung
B.Nguyén tir ciia cc nguyén tb déu co cuing sé 16p electron

C.Bén kinh nguyén tir caa cac nguyén té ting dan
D.D6 am dién cua cac nguyén té giam dan

Cau 38: Trong nhitng nhan xét sau day, nhan xét nao la sai?
Trong nhom nito, tir nito dén bimut

A. Khi ning Oxi hoa giam dan do d6 am dién giam dan
B.Tinh phi kim tang dan dong thoi tinh kim loai giam dan

C.Hop chat khi véi hidrd RHs c6 @6 bén nhiét giam dan va dung dich khéng c6
tinh Axit

D.Tinh Axit caa cac oxit giam dan, dong thoi tinh bazo ting dan
Céau 39: Chon ra y khong dung trong cac y sau:

a) Nito c6 do am dién I1én hon photpho
b) O diéu kién thudng nito hoat dong héa hoc yéu hon photpho
¢) Photpho dé hoat dong héa hoc manh hon photpho trang
d) Photpho c6 cong thirc héa trji cao nhat 14 5, sé oxi hoa cao nhat 1 +5
e) Photpho chi c6 tinh oxi hoa, khéng c6 tinh khir
A.b, e B.ce C.c.d D.e

Cau 40: Khi nito twong d6i tro & nhiét do thuong 1a do:

A. Nito co6 ban kinh nguyén tur nho. ’
B. Nguyén tu nito ¢6 do am dién Ion nhat trong nhom nito
C. Trong phan tir N2, moi nguyén tir nito con mot cap electron chua tham gia lién
két
D.Trong phan tar N2 c6 lién két 3 rat bén
Cau 41*: Mot nhom hoc sinh chua thuc hién thi nghiém sau: Nhé tur tir dung dich NH3

cho dén du vao 6ng nghiém dung dung dich CuSOs. Hién twong quan sat day du va dung
nhat 1a:
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A. CO két tia mau xanh lam tao thanh
B. C6 dung dich mau xanh tham tao thanh
C.Luc dau c6 két tha mau xanh lam, sau d6 két tua tan dan tao thanh dung dich

mau xanh tham.
D.C6 két tia mau xanh lam tao thanh, c6 khi mau nau d6 thoat ra
Giai thich cac hién twong va viét phuong trinh hoa hoc

Cau 42: Amoniac phan tng duoc vai tat ca cac chit trong nhém nao sau day ( cac diéu
Kién coi nhu c6 du)

A. HCI, O, Cl,, CuO, dung dich AICls B. H2SO4, PbO, FeO, NaOH
C. HCI, KOH, FeCls, Cl D. KOH, HNOs, CuO, CuCl»
Céu 43: Nhan xét nao sau day la sai?

A. Tat ca mu6i amoni déu dé tan trong nudc
B.Trong nudc, muoi amoni dién li hoan toan cho ion NH4" khdng mau va chi tao
ra moéi truong Axit

C.Muébi amoni kém bén vai nhiét
D.Mudi amoni phan &ng véi dung dich kiém dic, ndng giai phong khi amoniac
Cau 44: Dé tao d6 x6p cho mot sé loai banh, cé thé dung mubi nao sau day?

A. (NH4)3POq4 B. NH4HCOs3 C. CaCOs D.
NaCl

Cau 45: Mot nhom hoc sinh thuc hién thi nghiém cho kim loai Cu tdc dung véi dung
dich HNOz dac. Hién tuong quan sat nao sau day la dung?

A. Khi khong mau thoét ra, dung dich chuyén sang mau xanh
B. Khi mau nau do thoat ra, dung dich khdng mau

C.Khi mau nau do thoat ra, dung dich chuyén sang mau xanh
D.Khi khéng mau thoat ra, dung dich khéng mau

Cau 46*: Axit nitric dac , nong phan tmg dwoc véi tat ca cac chat trong ném nao sau
day?

A. Mg(OH)2, CuO, NH3s, Ag B. Mg(OH)2, CuO, NHs, Pt
C. Mg(OH)2, NH3z, CO», Au D. CaO, NHs, Au, FeCl;

Céau 47**: Hoa tan 1,2 g kim loai X vao dung dich HNO3z du thu dugc 0,22 lit khi nito &
dktc (gia thiét phan @ng chi tao ra khi No). Vay X Ia:
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A.Zn B. Cu C. Mg D.
Al

Cau 48*: Khi bi nhiét phan, ddy mubi nitrat nao sau ddy déu cho san pham Ia kim loai ,
khi nito dioxit va khi Oxi

A. Zn(NO3)2, KNO3z, Pb(NO3), B. Cu(NO3)2, LiNO3, KNO3
C. Ca(NO3)2, LiNO3z, KNO3 D. Hg(N03)2, AgNOs3

Cau 49**: Pét chay hon hop gém 6,72 1it khi Oxi va 7 lit khi amoniac ( do ¢ cung diéu
kién nhiét 6 va ap suat). Sau phan tng thu duoc nhém cac chat Ia:

A. Khi nito va nudc C. Khi Oxi, khi nito va nwdc
B. Khi amoniac, khi nito va nudc D. Khi nito oxit va nudc
Cau 50: O diéu kién thuong, photpho hoat dong hda hoc manh hon nito 1a do:

A. Nguyén tir photpho d6 am dién nho hon nguyén tr nito

B. Nguyén ti photpho c6 dién tich hat nh&n 16n hon nguyén tir nito.

C. Nguyén tu photpho ¢ obitan 3d con trong con nguyén tir nito khong co

D.Lién két giita cac nguyén tir trong phan tir photpho kém bén hon lién két giira
cac nguyén ti trong phan ti nito
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