Chuyén dé 46. NITROGEN — PHOSPHORUS

Dang 1. PTHH, NHAN BIET LIEN QUAN PEN CAC HQP CHAT N, P
Cau 1. Hoan thanh cac PTHH sau:

_)
a) /n + HNO3 loang I NO + ...

—

b) Mg + HNO3 lodng R o Nz + ...,

_)
C) FC304 + HNO3 loding ... NO + ...

-

d) FCSQ + HNO3 (d,to) R H2$O4 +N02 + ...

-

e) Fe;Os + HNOs joang vt

Huwong din:

a)3Zn + SHNO; wg . 3Zn(NOy); + 2NO + 4H,0

b)SMg + 12HNO; sy SMg(NOs), + Ny + 6H,0

¢)3Fe:0; + 28HNO: as . 9Fe(NOs): + NO + 14H,0
d)FeSs + 18HNOs o  Fe(NOy)s + 2H,SO4 + 15NO, + 7TH,0

H
C) F6203 + HNO3 lodng 2F6(NO3)3 + 3H20
Céu 2. Viét PTHH thyc hién diy chuyén ho4 sau:

— — — — — — —

a) HNO3 AgNO3 NOz NO NOz NaNO3 NaN02 Nz
— — — — —
b)NH; NO ~NO, HNO; Cu(NOs;), CuO
- - - -
C) CU(NO3)2 NOz HNO3 NH4NO; NaNO;
Huong din:
H

a) Ag + 2HNO3 AgNO3 + NOZ + HzO

]
_t_)

2AgNO; 2Ag + 2NO; + O,
%
3NO, + H,O 2HNO; + NO
_}
2NO + O, 2NO,

_)
4NO; + O, + 4NaOH 4NaNO; + 2H,O
-

O2NaNO;  2NaNO, + O,

H
NaN02 + NH4C1 NaCl + Nz + 2H20

PLt°
- =
b) 4NH; + 50, 4NO + 6H,0

_)
2NO + O, 2NO;



_)
3NO; + H,O 2HNO; + NO
LN
2HNO3 + CUO CU(NO3)2 + HzO
v,
2CL1(NO3)2 ZCUO + 4N02 +02
v,
¢) 2Cu(NO:s), 2Cu0 + 4NO; + 0,
_)
4NO, + O, + 2H,O 4HNO;
ﬁ
HNO; + NH; NH4NO;

H
NH4NO3 + NaOH NaN03 + NH3 + HzO
Cau 3.
a) Chi dung 1 mudi, néu phuong phap nhan biét 4 dung dich: Ba(OH),, NaOH, HNO;, NaNO;

b) Chi dung nhiét phan va nudc, néu cach phan biét cac mau hoa chit thé ran: Fe(NOs),, KOH, NH
4C1, Hg(NO;)z, Al(NOa)z

Huwéng din:

a) Chon dung dich (NH,),COs 1am thudc thtr

- Mau thir xuat hién két tia tring va khi mui khai 1a Ba(OH),.
- MAu thir xut hién khi mui khai 1a NaOH

- MAu thir xuét hién khi khong mui 1a HNO;.

- MAu thir khong xuat hién hién tuong gi 1a NaNO;

ﬁ
PTHH: (NH.),CO; + Ba(OH),  BaCO; + NH; + H,0
ﬁ
(NH4)2CO3 + NaOH Na2C03 + NH3 + Hzo
_)
(NH:),CO; + HNO;  NH.NO; + H,0 + CO,

(NH4).CO; + NaNO:; - khong phan ung
b) Nung cac mau thir
- Mau thir xuat hién khi ndu do va con lai chat rin mau nau do 1a Fe(NOs)s.
- MAu thtr xuat hién khi nau do va con lai chat rin mau bac 13 Hg(NOs),.
- Mau thir bi thang hoa (khong con chét ran) 1a NH,CI.
- MAu thtr xuat hién khi nau do, con lai cht rin mau tring dyc 1a AI(NOs);
- Khong bi nhiét phan 1a KOH.

Cau4.Cho3 miéng Al kim loai vao ba éng nghiém chira dung dich HNO; néng d0 khac nhau, hién
tuong quan sat duoc:

- Ong 1: c6 khi khong mau bay ra, hoa nau trong khong khi.
- Ong 2: C6 khi khong mau, khong chay, hoi nhe hon khong khi.

- Ong 3: Khong c6 khi thoat ra, nhung dung dich tao thanh cho tac dung véi dung dich NaOH du,
c6 khi mui khai thoét ra.

Hay viét cac PTHH xay ra trong mdi trudng hop.



Huong dén:
- Ong 1: Khi thoat ra 1a NO

R
Al + 4HNO;  AI(NOs); + NO + 2H,0

_)
2NO + O, 2NOxmau)
- Ong 2: Khi thoat ra 1a N,

H
10Al + 36HNO; 10AI(NO;s); + 3N, + 18H,O
- Ong 3: San pham sinh ra c6 NH,NO;

N
8Al + 30HNO; 8AI(NOs); + 3NH.NO; + 9H,O
NH4NO3 + NaOH - NaNO3 + NH3 + HQO

_)
AI(NO;); + 4NaOH NaAlO; + 3NaNO; + 2H,O

Dang 2. BAI TAP HIEU SUAT TONG HOQP NH;
KIEN THUC CAN NHO

a) Trong phong thi nghiém: dun néng mudi ammonium v&i dung dich kiém.

_)
2NH4C1 + Ca(OH), CaCl, + 2NH; 1 + 2H,O
) Dé 1am kho khi, nguoi ta cho khi ammonia vira tao thanh c6 14n hoi nuéce di qua binh dung
voi song (Ca0).

Khi mudn diéu ché nhanh mot luong nhé khi ammonia, ngudi ta thuong dun nong dung
dich ammonia dam dic.
b) Trong cong nghiép: Tong hop tir nitrogen va hydrogen
_tpxt
Na(k) + 3H,(k) 2NHi(k) AH<O0
Pay la phan tmg thuin nghich va téa nhiét. Cac diéu kién ap dung trong céng nghiép san
xuat ammonia la :

—

- Nhiét dcf)’: 450 - 500°C. O nhiét d6 thép hoq, can béng hoéa hoc trén chuyén dich sang phai
lam tang hi€u suat phan ing, nhung lai lam gidm toc d phan ng.

- Ap suét cao, tir 200 — 300 atm.
- Chét xuc tac 1a sit kim loai dugc tron thém ALOs, K;0,...

Trong khi ammonia tao thanh con 1an nitrogen va hydrogen, hdn hop duoc 1am lanh, f:hi co
ammonia hoa 16ng va tach ra. Con nitrogen va hydrogen chua tham gia phan tmg lai duoc bo sung
vao hon hop nguyén liéu ban dau.

PHUONG PHAP GIAI
Cach 1: Tinh theo phuong trinh hoa hoc
Viét phuong trinh hoa hoc va tinh toan theo phwong trinh.
_tpx
Nog + 3Hog 2NH;

Tinh theo yéu cau cua dé bai.

—



Cach 2: St dung céc cong thirc sau:

) VN2 Ny, = VH2 Ny,
GOl (hinimg (hodc ) =x phaning) (hOB3C ) = 3x
_tpx |
P
N2 + 3H2 2NH3
Ban dau: a b 0
Phén tng: X 3x 2x
Sau phan ung: a-x  b-3x 2x

Téng thé tich (s6 mol) cac chét sau phan ing la:a—x+b—3x+2x=a+b—2x

> Néu dé bai cho thé tich (s6 mol) trudc phén ieng va thé tich (sé mol) hén hop sau phdn
teng: Thay s6 va giai tim duoc x.

> Néu dé bai cho Khéi lwong mol hén hop truwée phén teng va Khoi liwong mol hén hop
sau phdn teng: Sir dung Bdo toan khoi heong

nn' ic — M =l
= XM X M = nsa_ M ric
Mhdn hop truse — Mhdn hop sau Niruse truse — Nsau sau
M
nb@

. X . .
T do ta tinh duoc x va hi€u suat phan ing: H = 100% (tinh theo chat bi thi¢u)

r or

Chu y:

- Néu dé bai chi cho ti 16 mol ctia N, va H, thi ta c6 thé chon sé mol ctia N, va H, ding nhu ti 18 da
cho dé tinh toan.

Ny,
r nNZ N 7 7
+ Néu >3 H, du (so véi lugng can thiét), hi€u suat phan g tinh theo N,
nH2
LS = ) o ,
+ Néu <3 N, du (so v&i lugng can thiét), hi¢u suat phan ung tinh theo H,
Ny,
LS = . .
+ Néu =3 hiéu suat tinh theo N, hoac H, déu duoc.
BAI TAP VAN DUNG

Cau 1. Cho 30 lit khi nitrogen tac dung voi 30 lit hydrogen trong diéu kién thich hop. Biét hiéu
suat phan trng dat 30%. Tinh thé tich NH; sinh ra.

Cau 1. Huong dén:

Ta co: Hiéu suit phan tmg tinh theo H,.

Do cac khi do & cling diéu kién nhiét do va ap suét nén ty 1¢ vé thé tich chinh 1a ty 1& vé s6 mol.



Vi, v
ou=30% 30 = 9 (lit)

2
Vi, 3%

Theo PTHH: = = 6 lit

Cau 2. Cho 4 1it N, va 14 lit H, vao binh kin roi nung ndng véi xtic tac thich hop dé phan tmg xay
ra, sau phan ung thu duogc 16,4 lit hon hop khi (cac khi do ¢ cung di€u kién nhi¢t do va ap suat).
-

Biét: N, + H, NH;

a) Tinh thé tich khi ammonia thu duoc.

b) Xac dinh hiéu suat ctia phan tng.

Cau 2. Huong din:

a) Do céac khi do & cung diéu kién nhiét do va ap suit nén ty 1& vé thé tich chinh 1a ty 18 vé s6 mol.

Dit thé tich N, phan tmg 1a x lit (x > 0)

_tpx_,
N>+3H,  2NHs
Ban dau: 4 14 0 lit
Phan tng: X 3x 2x lit
Sau phan ung: 4-x  14-3x 2x lit

Tong s6 mol cac chit sau phan tng 1a: 4 — x + 14 — 3x + 2x = 18 — 2x (lit)
Theo d&: Sau phan tmg, thu dugc 16,4 lit hdn hop khi

= = My,
Suyra: 18 —2x=16,4 x=0,8 (lit) =2 0,8=1,6(lit)

N, Ny

2 { _2 —
1 3 .
b) Ta co6: Hi¢u suat phan tng tinh theo No.

H = nhlz{p. 1

+100(%) =22 <100(%) =20%
nmz{h-ﬁ 4
Hiéu suat phan ung
Bai 3. M6t hon hop khi gom N, va H ¢6 ti khoi dbi vi hydrogen 1a 3,6. Dun nong hon hop mot
thoi gian roi dua vé dugc ban dau thi hon hop méi ¢6 ti khoi véi hydrogen 1a 4,5.

a) Tinh thanh phan % vé thé tich ctia mdi khi trong hdn hop trudc va sau phan tng.
b) Tinh hiéu sut phan tmg.

Cau 3. Hudng din:

Theo dé: ti khdi ctia hdn hop N; va H, ban dau dbi véi hydrogen 14 3,6

2n, +28n,

= —* 2 =72=n, =4n
— y Hz Nz
rIH

M X * My,
mee = 3,6 2= 7,2 (g/mol)

= )

n, 4n,
%V, =%n, = x100%=——-—>100% =80%
i : th +nNZ lqlrINZ +nNZ
Trudc phan tng:



%V, =100%- 80% =20%

DN:

nNz = nHz

bat pa = 1 mol ve =4 mol (x > 0)

_t.px_,

o0 ==

N, + 3H, 2NH;
Ban dau: 1 4 0 lit
Phén tng: a 3a 2a lit
Sau phan tng: l-a 4-3a 2a lit
Tong s6 mol cac chat sau phan tng 1a: 1 —a+4 —3a+2a=5-2a
= XM XM
Theo DL BTKL: mus, hop truse — 1Mhén hop sau Ntruoe truse = Nsau sau
Ngic M
Tic — 5 5 :i = a :D, 5

==
= Na My 5-2a 72
~ \ nN2
Sau phan tng, hon hop goém: =1-0,5=0,5mol;
nH2 %
=4-3 0,5=2,5mol

nNH

" =270.5= 1,0 mol

%My, =%, :%;5 «100% =12, 5%
o0, =%n ___ 23 «<100% =62, 5%
Hz H: 5. 2%05

YoV, =100%- 12,5%- 62,5% =25%

n n
N: ¢ Mz
13 A
Ta co: Higu suat phan tng tinh theo N,
H= U;LS x100% =500

Hiéu suit phan tng:

Céu 4. Cho 2 lit N> va 7,5 lit H, vao binh phan tng, hdn hop thu dugc sau phan tng c6 thé tich
bang 8,2 lit (cac thé tich khi dugc do trong cung diéu kién). Tinh hi€u suat phan tmg tong hgp NH
3.

Céu 4. Hudng dén:

a) Do céc khi do ¢ cung diéu kién nhiét 6 va ap suat nén ty 1& vé thé tich chinh 1 ty 1& vé s6 mol.
Pit thé tich N, phan tng 1a x lit (x > 0)

Copx

— —
p -

N, +3H, 2NH;
Ban dau: 2 7,5 0 it



Phén tng: X 3x 2x lit

Sau phan ung: 2-x  7,5-3x 2x lit

Tong thé tich cac chat sau phan tmg 1a: 2 — x + 7,5 — 3x + 2x = 9,5 — 2x (lit)
Theo dé: Sau phan tng, thu duoc 8,2 it hdn hop khi

= Nyy

= 5 X
Suyra: 9,5-2x=82  x=0,65 (lit) =270,65 = 1,3 (lit)

b) Ta co: Hiéu suit phan tmg tinh theo N,.

n
H =4 \100(%) =252

nmz{hﬁ

(%) =32,5%

Hiéu suat phan ung

Céu 5. HOn hop khi A gdm N, va Hy (c6 ti 1¢ mol 1:3). Bun nong A moét thoi gian trong binh kin,
thu dugc hdn hop B ¢6 ti khdi das = 0,925. Tinh hiéu suat phan tng tong hop NHs.

Cau 5. Huong dén:
—  28x1+ 32

=M, = 123 =8,5(g/ nol)
. . +
bat s6 mol cua N, va H; 1an luot 1a 1 va 3 mol
340

= My ="37

das = 0,925 (g/mol)
= XMA XMB = g
Theo DL BTKL: mysn hop truge — Mhdn hop sau na =1 = 3,7 mol
_Cpx_,
N, +3H, 2NH;

Ban dau: 1 3 0 lit
Phén tng: X 3x 2x lit
Sau phéan tng: I-x  3-3x 2x lit

Tong s6 mol cac chit sau phan ing 1a: 1 —x +3 —3x + 2x =4 — 2x

= =
4-2x=3,7 x=0,15
Ny, Ny

1 3 ,
Ta co: Hi¢u suat phan trng tinh theo N, hoac Ho.

n
H =" L q00(e) =91

nMZ{hﬁ

Hiéu suit phan tng

Céu 6. Hon hop X gom N, va H, €O khoi luong mol trung binh la 12,4. Dan X di qua binh dung bot
Fe r61 nung nong thi thu duge hon hop Y. Biét rang hi¢u suat tong hop NH; dat 40%. Tinh khoi
lugng mol trung binh cia hon hop Y.

Ciu 6. Hudng din:
Theo dé: ti khdi ctia hdn hop N; va H, ban dau dbi véi hydrogen 14 3,6



2n, +28n,
== = =124= n, :J,SI'IN
] Ny, +ny, : 2
= 12,4 (g/mol)
nN2 = nH2
bat =2 mol =3 mol
n n
;Z = HZ —
Ta co: Hiéu suat phan ung tinh theo H.,.

. X
Do H =40% nén s6 mol H, phan tmg 1a 3 40% = 1,2 mol

C.pxt

Ne 43T N
Ban dau: 2 3 0
Phan mg: 0,4 1,2 0,8
Sau phan ung: 1,6 1.8 0.8
Téng s6 mol cac chat sau phan tng la: 1,6 + 1,8 + 0,8 = 4,2 mol
m :28><],E+ 24><12,8+1?><ﬂ,8 —14,76(g/mal)

Céu 7. Hon hop A gom 3 khi NHs, No, Ho. Dan hon hop A véo binh c¢6 nhiét d6 cao. Sau phan umg
phan huy NHs (coi nhu hoan toan) thu dugc hdn hop khi B ¢6 thé tich ting 25% so véi A. Dan B di
qua ong dung CuO nung néng sau d6 loai nudc thi chi con mot chat khi co thé tich giam 75% so véi
B. Tinh phan trim thé tich ctia cac khi NH;, N,, H, trong A.

Cau 7. Huong dén:

5 ~ = VB
Goi thé tich hdn hop A 1a V lit = 1,25V (lit)

Dan B di qua 6ng dung CuO nung ndng sau d6 loai nudc thi chi con mot chit khi c6 thé tich giam
= : ‘ X
75% so voi B Thé tich chat khi con lai luc sau (N») 1a: 25% 1,25V =0,3125V

_tpx
P

N, +3H» 2NH;

Ta thay, ct 2mol NH; phan huy hoan toan thi sé mol hdn hop ting 1én 2 mol. Ma db ting thé tich
cua B so vdi A la 0,25V

VNH3

= VNH3 = VNz 2

=0,25V sinhra = =0,125V
= Vi, = %V,

pandiu = 0,3125V — 0,125V =0,1875V bandau =18,75%
N VH2 %V

pandin = V — 0,25V — 0,1875V = 00,5625V bandau =56,25%

VNH

%  =100% - 18,75% - 56,25% = 25%

Céu 8. Diéu ché NH; tir hdn hop g@)m’Nz va H, (ti 16 mol 1 : 3). Ti khdi hén hop trudce so véi hdn
hop sau phan tng 1a 0,6. Tinh hi¢u suat phan ung.

Cau 8. Huong dén:



128+ 3x2

My, = Ny, M 1+3 =85
bat =1mol =3mol gy = (g/mol)
85 _85
‘ . i -M 06 6
Theo dé: Ti khoi hon hgp trudce so voi hon hop sau phan tng 1a 0,6 san = (g/mol)
85
K—
= X 6 =
Theo DL BTKL: Myuse = May (1+3) 8,5 =ngm N = 2,4 mol
_tpx_,
N, +3H, 2NH;
Ban dau: 1 3 0 lit
Phan ng: X 3x 2x lit
Sau phan ung: I-x  3-3x 2x lit

Téng s6 mol cac chit sau phan tng la: 1 —x +3 —3x + 2x =4 — 2x
= =
4-2x=24 x=0,8
N, _ M,
_—

1 3 .
Ta co6: Hi¢u suat phan trng tinh theo H, hoac No.

n
H =" 100(%) =28 »200(%) =80%
’ Ny (e 1
Hiéu suat phan ung

CAau 9. Phan urea dugc diéu ché béng cach cho khi CO,tac dung véi NH; ¢ nhiét 4o va ap suit cao,
thGO PTHH COz + 2NH3 d CO(NH2)2 + HzO

Tinh thé tich CO, va NH; (dkc) dé san suat 2,5 tin urea, biét H phan tmg 13 75%
Céu 9. Hudng din: CO,+ 2NH; — CO(NH,), + H,O

25x10° 25
nl:I::-lrqu}2 :T :E A0
mol
25 25
Neo, Neonwy), 6 x10° Nw, :Znoatr\.m;)2 3 x10°
Theo PTHH: (1§ thuyé) = = mol; (1y thuyér) = mol
v 2,104 524,792 % ~137, 72510
Co, 6 75
Do H = 75% nén (thye t§) = (lit)
100
V —ﬂﬂd %24, 79— =275,44 x10¢
NH; 3 75
(thuc t&) — (Ht)

Cau 10. Hon hop khi X gom 1 mol nitrogen va 2 mol hydrogen. Nung nong hon hop X ¢6 xtic tac,
phan (mg xay ra theo so d6 sau: N, + H, ---> NH3; thu dugc hon hop khi Y gom Na, H,va NH; trong
d6 s6 mol NHj3 1a 0,6 mol.

a) Can bang PTHH ciia phan (g trén.

b) Tinh hiéu suit phan Gmg tong hop ammonium.



¢) Tinh téng s6 mol cac chat trong hon hop Y.

Céu 10. Huong din:

- -
a) N2 + 3H2 2NH3
n N
D M
L3 A
b) Ta co: Hiéu suat phan tng tinh theo Ho.
3 3
N, 2 2y
Theo PTHH: pu = = 0,6 = 0,9 mol

n

H = Hip ) xlm(%) :%xlm(%) =45%
’ rlH3l{t-&] 2

Hiéu suat phan g

_tpx |
C) Nz + 3H2 2NH3
Ban dau: 1 2 0 mol
H
Phan ung: 0,3 0,9 0,6 mol
Sau phan ung: 0,7 1,1 0,6  mol

Tong s6 mol cac chit sau phan tmg 13: 0,7 + 1,1 + 0,6 = 2,4 (mol)

Dang 3. BAI TOAN VE ACID NITRIC
PHUONG PHAP GIAI

Kim loai / oxide phan wng véi nitric acid

Kim loai/ Oxide + HNO3 ~ Muéi + H,O + San pham khir.
Pic diém:
- Phan tng xay ra véi tt ca cac kim loai (trir Au, Pt).
- Mubi sinh ra c6 ho4 tri cao nhat (ddi v6i kim loai nhiéu hoa trj)
- San phém Kkhtr ¢6 thé c6 mot hodc hdn hop san phém (NO, N,0, NO», N», NH4sNOs)
- Kim loai Al, Fe bi thu dong trong dung dich HNO; dac, ngui.

Luu y: Néu tao ra hp”Nn hop khi, thiét ldp biéu thire tinh M trung binh ciia hon hop tir d6 rit ra ti 1é
so mol (hay ti lé thé tich) gitta cac khi san pham.

Vi DU MINH HOA

Vidu I: Chom gam bot Fe vao dung dich HNOs ldy du, ta dwoc hon hop gérn hai khi NO: va NO
co Vy = 9,916 lit (dkc) va ti khoi doi voi O, bang 1,3125. Tinh thanh phan phan tram theo thé tich
cua NO, NO; va m.

Huéng din:
Goi s6 mol cia NO,, NO lan luot 14 x, y.

=
Nién hop khi = 9,916 : 24,79 = 0,4 (mol) x+y=04 )




M, . =13125x32=42(g/ mol)= m_, =42x0,4=16,8(gam) _
46x +30y = 16,8 (II)

=
Te@vadl) x=03;y=0,1

Trong cung diéu kién vé nhiét do, ap sudt thi ty 1€ vé thé tich chinh 1a ty 1€ vé s6 mol.

0,3
WV, == x100% =75%
N D.r 3 + D.r 1 %VNO
; =25%
Fe + 6HNO3 — FG(NO3)3 + 3N02 T + 3H20
Fe + 4HNO; — Fe(NO;); + NO1T + 2H,O
1 1
Dg, =5y, +11 g :E x0,3+0,1=0,2 = m,_ =0,2x50 :1L2(gam]

Theo PTHH: mol

Vidu 2: Cho 12 gam hén hop hai kim loai Fe, Cu tdc dung viea dui voi dung dich HNO; 63%. Sau
phan wng thu dwoc dung dich A va 12,395 lit khi NO, duy nhat (dkc). Tinh nong do % cac chat co
trong dung dich A?

Huéng din:

Z \ =
Goi s0 mol Fe va Cu lan luogt 1a x, y mol (x, y >0) 56x + 64y =12 (*)
Fe + 6HNO3 e FC(NO3)3 + 3N02 + 3H20

X — 6X X — 3x  mol
Cu + 4HNO3 — Cum03)2 + 2H20 + 2N02
y — 4y y — 2y mol

12,395
= ZHND_. :3}{4-2}? = 24 ?9

,

=05

(**)
'56x + 6y = 12_ x=0,1
3x+2y=0,5 I}F:D,l

Tir (¥) va (*%) ta c6 hé PT:
> Ny, =6x+4y =6x0,1+4x0,1=1(mol)
Theo PTHH: '
63 100

_ My, =1x63 =63(gam) = m, - =100(gam)

Marn0, NO, X
Mdd sau p.r = MKL + - =12 + 100 - 0,5V 46 =89 gam
iy = 22X01 10006 ~27,19% C%pn :%leﬁ{] ~21.12%
BAI TAP VAN DUNG

Céu 1. Hoa tan hoan toan mdt luong hdn hop A gom Fe;0, va FeS, trong 63 gam dung dich HNO
3, thu dugc 1,7353 1it NO, (dkc). Dung dich thu dugc cho tac dung vira du véi 200 ml dung dich
NaOH 2M, loc két tiia dem nung dén khéi lwong khong ddi thu dugc 9,76 gam chét ran X. Tinh
n6ng dd % cua dung dich HNO;?




Huéng din:
Goi s6 mol ctia Fe;O., FeS; lan lugt 1a x, y (mol)
Fe;04 + 10HNO; — 3Fe(NOs); + NO, + 5H,O
x —  10x — X mol
FeS, + 18HNO; — 15NO; + Fe(NOs); + 7H,0O + 2H,SO4
y — 18y — 15y mol

Do :% =0,061(mol)

Chét ran X 1a Fe,0;

) nFa[DH]{ - ZXHFE_-Eh %

Ap dung DL BTNT Fe: ' =0,061 2=0,122 mol

3XNg, o, + Ngs, = Ny = X+y =0,122
' (*)
n,, =X+15y = 17353 =0,07
Theo PTHH: ' (*%)

Tur (*) va (**) gidi dugce x = 0,04; y = 0,002
Khi cho A tac dung v6i HNO; thu dugce dung dich chira Fe(NOs)s, H,SO, va ¢ thé HNOs dur.

_)

HNO3 + NaOH NaNO3 + Hzo
H

HQSO4 + 2NaOH Nast4 + Hzo

_)
Fe(NOs); + 3NaOH ~ 3NaNO; + Fe(OH);

. Dyeon = Mo, * E:HNE_.EDL
Ap dung BTNT Na:

Ny, o, = 2XNgg = 0,002>2
Ma: = (0,004 mol
= nNaNO

' =0,04 - 0,004 . 2 = 0,032 (mol)

. Dyno, = Myano, ¥ Do,
Ap dung PL BINT N : = 0,032 + 0,07 = 0,102 (mol)
C%uo, :WTXE3 100% =10, 2%

Céu 2. Cho m (g) hdn hop Fe va Cu tac dung hét v6i 100 ml dung dich HNOs 2,4 M ¢6 nung nong
thu guqc dung dich A va mot khi mau nau dé. C6 can dung dich A thu dugc 10,48 g hon hop 2
muoi khan.

a) Tinh m (g)?

b) Cho 2 mudi trong dung dich A tac dung v6i 200 ml dung dich NaOH. Tinh ndng do mol/l clia
dung dich NaOH can dung cho phéan ting?

Huong dén:

. \ =
Goi s6 mol Fe va Cu lan lugt 1a x, y mol (x, y >0) 56x + 64y =12 (*)



Fe + 6HNO3 — FG(NO3)3 + 3N02 + 3H20

X — 6Xx X — 3x  mol
Cu+ 4HNO3 — CU(NO3)2 + 2H20 + 2N02
y — 4y y — 2y mol
nHNO3 X =
Ta co: =0,1 2,4=0,24 mol 6x + 4y =0,24 (D)
=
Myeéi = 10,48 gam 242x + 188y = 10,48 2)

Tu (1), (2) giai dugce x =0,02; y = 0,03
= X X
m=0,02 56+ 0,03 64=3,04 gam
_)
FG(NO3)3 + 3NaOH 3NaN03 + FG(OH)z.

N
CU.(NO3)2 + 2NaOH 2N3.NO3 + CU.(OH)z
Myzon =3 +2n

FelNOy), © CCuND;), X
Theo PTHH: =3 0,02+2 0,03=0,12 mol
C,. =D =922 _qem
N 0,2

Céu 3. Hoa tan hoan toan m gam Al trong dung dich HNOs thi thu duoc 9,916 lit (dke) hon hop
khi A (gom NO va N,O) c6 ti khoi dam, = 16,75. Tinh m?

Huong dén:
Goi s6 mol ctia N,O, NO lan luot 1a x, y.

=
Nién hop khi = 9,916 : 24,79 = 0,4 (mol) x+y=04 )

M, =16,75x2 =33,5(g/mol)= m,, =33,5x0,4 =13 4(gam) _
44x + 30y = 13,4(10)
Te(yva)  x=01:y=03
8A1 + 30HNO3 — 8A1(NO3)3 + 3N20 T + 15H20
Al + 4HNO3 g AI(NO3)3 + NOT + 2H20

8 8 17 17

vo *Myo=7X01+03=25  =m, :Exm:ﬂa(gﬂm)
Theo PTHH: mol
Céu 4: Hoa tan hdn hop gébm 0,1 mol Al va 0,2 mol Zn bang 500 ml dd HNO; vira du, thu dugc dd

A va khong thay khi thoat ra. C6 can dd A thu m gam mubi. Tinh gi tri ctia m.
Huong din:

San pham khir 1a NH,NO;
8Al + 30HNO; — 8AI(NO;); + 3NH,NO; + 9H,O
0,1 0,1 0,0375 mol

4Zn + 10HNO; — 4Zn(NOs), + NH4sNO; + 3H,O
0,2 0,2 0,05 mol



mmm03}3 +ran|lNDa}z * r‘nlan:r\.lu::3
Mpusi = = 66,1 gam

Cau 5: Hoa tan hoan toan hh X g(k)rn’&l gam Al va 29,25 gam Zn b:?mg dd HNO; 12,6% (vira du)
thu dugc V lit N>O (dke, khi duy nhat) va dd Y chira 154,95 gam mudi tan. Tinh khoi luvgng moi
muoi trong dung dich Y.

Huwéng din:

81

Moy, =N = 57 =03 = Myo,),
Theo BTNT Al, Zn: mol =63,9 gam
29,25
nZﬂlNDg}z =Ny, :E 20,45 - rnZn(N03)2
mol = 85,05 gam
mmwc:-313 + My 05),
Ta co: =63,9 + 85,05 = 148,95 gam < mpusi = 154,95 gam

= .
San pham khir ngoai N,O con c6 NH4NO:s.

= My no
T = 154,95 - 148,95 = 6 gam

Céu 6. Cho 25,2 gam Fe tac dung v61 HNO; loang, dun nong thu dugc khi NO la san ph:éim khu
duy nhat va mot dung dich Z, con lai 1,4 gam kim loai khong tan. Tinh khoi lugng mudi trong
dung dich Z.
Huong din:
Do sau phan (mg van con kim loai nén sau phan (mg chi thu dugc mudi Fe(NOs),.

Fe + 4HNO; — Fe(NOs); + NO + 2H,O

X X mol
Fe + 2Fe(NOs); — 3Fe(NOs),
x/2 X 3x/2 mol
. Mee = Nee
Theo deé: pu=252-1,4=23,8 gam =0,425 mol

X 3x
== K+E_D,425=" E =0,425 o nFe(NO3)2 = rnFE(NO})z
= 0,425 mol =76,5 gam

Cau 7. Nung m gam bot sit trong oxygen, thu dugc 46,4 gam hon hop chét ran X. Hoa tan hét hon
hop X trong dung dich HNO; du, thoat ra 9,916 lit (dkc) NO (san pham khur duy nhat) va dd Y
chlra m; gam mudi nitrate.

a) Tinh gia tri cila m, m; ?

b) S6 mol cia HNOs d3 phan mg 1a bao nhiéu?

Huong din:

Hdn hop chét rin X co6 thé gdm: Fe, FeO, Fe,0s, Fe;O,.
'Fe:x ol

o FeO;ynmol _
Quy d6i hén hop X thanh: 56x + 160y = 46,4 (1)

Fe + 4HNO; — Fe(NOs); + NO + 2H,O



F6203 + 6HNO3 — 2FC(NO3)3 + 3H20
9,916
n.=n,,=——=04
Fe N0 T54 79 .
Theo PTHH: mol x=04 (2)
Tu (1), (2) giai duge x =0,4; y = 0,15 mol

nFe ZWEJDE + r\:E =
Theo BTNT (Fe): bd = =0,7 mol m=39,2gam

nFe(N03)3 Nee = rnFe(N03)3
= =0,7mol =169,4 gam = m,

Mo, =3Neeoy, * Mo
Theo BTNT (N): =3 0,7+ 0,4=2,5mol

Cau 8. Nung m bét Cu trong oxygen, sau 1 thoi gian thu duoc 29,6 gam hdn hop chit rin X gdm
(Cu, CuO, QuzO). Hoa tan hén hop X trong HNOs déc, nong vura du thu dugc 7,437 lit khi NO, (
dkc, san pham khtr duy nhat) va dd Y. Tinh gia tri cua m.
Huéng din:

Cu:xmaol

o Cuo:ymol =
Quy déi hdn hop X thanh: 64x +80y=29,6 (1)

Cu + 4HNO; — Cu(NO3), + 2NO; + 2H,0
CUO + 2HNO3 d CU(NO3)2 + Hzo
1 7437

n. ==n, =——=015
2" 2479 =
Theo PTHH: mol x=0,15 (2)
Tu (1), (2) giai duge x =0,15; y = 0,25 mol
Ney nCLO + r-]cu 4
Theo BTNT (Cu): bd = =0,4 mol m=25,6gam

Cau 9. Cho 30 gam hdn hop X gom: Fe; FeO; Fe,0; va Fe;O, phan tng hét véi dung dich
HNO; loang du dugc 6,1975 lit khi NO (dke, sp khir duy nhat) va dung dich Y. Tinh s6 mol cia
HNO; da phan tng.
Huéng din:

'Fe:xnol

o Fe O, ynol
Quy do6i hon hop X thanh: 56x + 160y =30 (1)

Fe + 4HNO; — Fe(NO;); + NO + 2H,0
F6203 + 6HNO3 — 2FG(NO3)3 + 3H20
61975

n._= =—— =025
Fe rIND 241?9 -
Theo PTHH: mol x=0,25 (2)
Tu (1), (2) giai duge x =0,25; y = 0,1 mol
My, =4n,, +a_lFEng X X
Theo PTHH: =4 025+6 0,1 =1,6mol

CAu 10. Hoa tan hét 18,8 gam hon hqp Fe; FeO; FG3Q4; Fe,Os trong dung dich HNO; dac néng du
duoc 3,7185 lit khi NO, (dkc, san pham khtr duy nhat) va dd Y. C6 can dung dich Y dugc m gam



mubi. Tinh gia tri ctia m.
Huwéng din:
'Fe:xmol

o | FeO:ymol
Quy do6i hon hop thanh: 56x+ 160y =18,8 (1)
Fe + 6HNO3 — FC(N03)3 + 3N02 + 3H20
F6203 + 6HNO3 e 2FGO\IO3)3 + 3H20
nFE _}nNDz :@ :U,DS
3 24,79 =
Theo PTHH: mol x=0,05 (2)

Tu (1), (2) giai duwoc x =0,05; y = 0,1 mol

nFe 2nFe203 + nFE
Theo BTNT (Fe): bd = =0,25 mol

Meeno)),  Neg = Mo,
= =0,25 mol =60,5 gam = m

Dang 4. NHIET PHAN MUOI NITRATE
KIEN THU'C CAN NHO
- Cac mudi nitrate ciia KL hoat ddng manh (truéc Mg) bi phan huy tao ra mubi nitrite va O,.
v,
2NaNOs; 2NaNO; + O,
v,
2KNO:s 2KNO; + O,
- Mudi nitrate cua cac KL tir Mg dén Cu bi phan huy tao ra oxit ciia kim loai twong tmg, NO, va O,.
SN
2Cu(NOs), 2Cu0O +4NO,+ O,
v,
4A1(NOs); 2A1,0; + 12NO, + 30,
v,
4Fe(NO3)2 2Fe203 + 8N02 + 02
v,
4FC(NO3)3 2F6203 + 12N02 + 302

- Muéi ctia nhitng kim loai kém hoat dong (sau Cu) bi phan hiy tao thanh kim loai twong tng, NO
2 Vé Oz

_t
2AgNO; 2Ag +2NO, + O,
v,
Hg(NO3)2 Hg + 2N02 + OZ
*Mot s6 phan ung ddac biét:
NH4NO3 g NzO + 2H20
NH4N02 — Nz + 2H20

Cic luwu y khi giai bai tap vé phan ng nhiét phan mudi nitrate:



- Khdi luong chit ran giam bang khi lugng khi di sinh ra.
- Khi sinh ra sau phan tng thuong duoc dan qua nude. Khi dé c6 phuong trinh phan tng:
4NO; + O, + 2H,0 — 4HNO;
Vi DU MINH HOA
Vi du. Nung néng 66,2 gam Pb(NO), thu dwoc 55,4 gam chat ran.
a) Tinh hiéu sudt ciia phan iing phéan hiy.
b) Tinh thé tich cdc khi thodt ra (dkc) va ty khoi ciia hon hop khi so voi khéng khi.
Huwéng din: Dit s6 mol Pb(NO;), phan tmg 1a x mol (x > 0)
2Pb(NOs), — 2PbO + 4NO, + O,
X 2x x/2  mol
Khdi lwong chit rin giam sau phan tng chinh 1a khéi lugng ctia NO, va O,

= mNDz +rnDz = X X =
=66,2-554 46 2x+3270,5x=10,8 x=0,1 mol

Meno,), %
a) e=0,17331 =331 gam
H= 33'; »100% = 5076

¥

Hiéu suat phan tng

B X X
b) The tich khi thoatra: V= (0,1 2+0,1/2) 24,79 = 6,1975 lit

B 460, 2+ 00,0532 _432
M 0,25
khi = (g/mol)
M 43,2
A ==—= 49
hiykk 29 29 1"

BAI TAP VAN DUNG

Cau 1. Khi nhiét phan hoan toan mudi nitrate cua kirr} loai hoa tri ’I thu dugc 32,4 gam kim loai va
11,1555 lit khi (dkc). Xac dinh cong thirc va tinh khoi lugng mudi ban dau.

Huong din:
Goi kim loai can tim 12 R = mudi nitrate 1a: RNO;

RNO3 —>R+N02+ 1/2 Oz

X X X x/2
X 11,1555 - M, :32,4
2 24,79 0,45
D= X+ = =045=x=0,3 =108 = R1a Ag
Magno, X
Mg = =0,3 170=51 gam

Céu 2. Nung 6,58 gam Cu(NOs), trong binh kin khong chira khong khi, sau mot thoi gian thu

dugc 4,96 gam chat ran va hdn hop khi X. Hap thu hoan toan X vao nudc dé duoc 300 ml dung
dich Y. Tinh ndng d¢ mol ctua dung dich Y.

Huong dén:



Pit s6 mol Cu(NOs), phan tmg 14 x mol (x > 0)
2CL1(NO3)2 — ZCUO + 4N02 + Oz
X 2x x/2 mol

Khdi lugng chét ran giam sau phan tng chinh 13 khéi lugng ctia NO, va O,

=6,58-4,96 46 2x+3270,5x=1,62  x=0,015mol

No

= nNOz p)
= (0,03 mol; =0,0075 mol

H
4NO; + O, + 2H,0 4HNO;

nNDZ :n_Dz:p
4 .
Ta co: NO; va O, phan trng hét
= C, _003 -0,1M
Mino; Mo, s 03
Theo PTHH: = =0,03 mol

Cau 3. Phan huy hoan toan 18,8¢g mudi nitrate ciia mot kim loai hod trj II, thu duogc 8 g oxide cua
kim loai d6. Xac dinh tén kim loai.
Huéng dén:
Goi kim loai can tim 1a R = mudi nitrate 1a: R(NOs),
2R(NOs), — 2RO +4NO; + O,

X 2x x/2 mol
Theo PL BTKL: my, = 18,8 — 8 = 10,8 gam

X _188 _
X— = Mmmglz 01 =188 M

= X 2

46 2x +32 =10,8 =x=0,1 =
Cﬁ}l 4. Bem nung mot khdi luqr,lg Cu(NO3)2,sau mot thoi gian dung lai, [am ngudi, roi can théy
khoi luong giam 0,54g. Tinh khoi lugng muoi Cu(NOs), da bi nhiét phan.

R =
=64 RlaCu

Huwong din:

Dit s6 mol Cu(NOs), phan tmg 1a x mol (x > 0)
2Cu(NOs), — 2CuO +4NO, + O,
X 2x x/2 mol

Khéi lvong chit rin giam sau phan Gng chinh 13 khéi lugng cia NO, va O,

= My, + My, = X X =
=0,54 46 2x+32 0,5x=0,54 x=0,005mol

, , Meuno,),
Khoi luong muoi Cu(NOs), da bi nhiét phan:
Cau 6. Nhiét phan hoan toan 4,7 gam mudi nitrate cua kim loai M thu dugc 2 gam chét rin. Xac

X
=0,005 188 =10,94 gam

dinh cong thirc cua mudi.
Huéng din:
Cong thirc mudi nitrate 1a M(NOs),
4AM(NOs), — 2M,0, +4nNO; + nO;



No, Nyo,
bat =x mol. Theo PTHH: = 4x mol

Theo PL BTKL: mu =4,7 —2 = 2,7 gam

n _4n _ 0,05
N v = aMmoy) — T, n
46 4x+32x=2,7 =x=0,0125 mol
4.7
= MM{MD;}1 :—U,US =%n
n M

= p
— '=32n  MIaCu. Cong thirc mudi 1 Cu(NO;),.

Cau 7. Cho m gam hdn hop gom (Al, Mg, Cu) phan tmg v6i 200 ml dung dich HNO; 1M. Sau phan
ung thu duge (m + 6,2) gam mu6i khan gom 3 mudi. Nung mubi nay t6i khdi lugng khong doi. Hoi
khdi lugng chat ran thu duoc 1a bao nhiéu gam?

Huong din:

Al AI(NO,), AlLO,

Mg — "% IMg(NO,), - MgO +NO, + 0,
Cu Cu(NO,), Cu0

4AI(NO;); — 2ALO; + 12NO, + 30,

2Cu(NOs), — 2CuO +4NO, + O,

2Mg(NO;), — 2MgO +4NO, + O,
Ta thay: khdi lwong mudi ting 1én so véi khdi lwong kim loai ban dau chinh 1a khdi luong ctia NO
_62 —0,1
s trong mudi mol

Nyo, =My, =01
Theo BTNT (N): mol

No, _1 Ny, =0,025

Theo PTHH: mol

Theo DL BTKL: muwi = mer +

=

= My, =6,2= Myo, =

=m+6,2-0,1 ><46 - 0,025 ><32 =m+0,8

Céu 8. Nhiét phan hoan toan 34,65 gam hdn hop gom KNO; va Cu(NOs),, thu dugce hon hop khi X

(ti khoi cua X so vai khi hydrogen bang 18,8). Tinh khoi lugng Cu(NOs), trong hon hop ban dau.

Huéng din:

Pit s6 mol Cu(NOs), va KNO; 1an luot 13 x, y mol (x, y > 0) ~ 188x + 101y = 34,65 (1)
2CL1(NO3)2 — ZCHO + 4N02 + Oz

— —
X 2x x/2 mol

2KNO3; — 2KNO; + O,

—

y y/2  mol



4ﬁ><2x+324 ?;‘
= - - =376
2+ X4 Y
2 2 =
(g/mol) 14x —2,8y =0 (2)

d, . =188= M, =37,6

Tu (1), (2) giai duge x = 0,05; y = 0,25 mol
ITEL(NOQ'2 X
=0,05 188=9,4 gam

Céu 9. Nung m gam X gém Zn(NO;), va NaNO; dén phan tng hoan toan dugc 9,916 lit khi Y
dke. H@p thu hoan toan Y vao H,O thi dugc 2 lit dung dich Z va con lai 3,7185 lit khi bay ra dkc.
Tinh nong d¢ mol cua dung dich Z.

Huong dén:
bat s6 mol Zn(NOs), va KNO; lan luot 14 x, y mol (x, y > 0)
2Zn(NOs), — 2Zn0O +4NO, + O,

- -
X 2x x/2 mol

2NaN03 — 2N3.N02 + Oz

—

y y/2 mol

_9916_, X
2

2479 - =
mol  2x+ ~ + 7 =04  Sx+y=08 ()

N <<

. . = .
Khi hap thu Y vao H,O thay thoat ra 3,7185 lit khi O, du, NO,; phan tng hét

_)
4NO; + O, + 2H,O 4HNO;

— —

2x 0,5x 2x mol

y _37185 ..

=N, 2 2479 -
du = y:053 (2)

Tir (1), (2) giai duoc x =0,1; y=0,3
_2x01
HNOg - 2

=0, M

M
Cau 10. Nung nong hét 27,3 gam hon hop X gom NaNO; va Cu(NOs), rdi hp thu toan bg khi thu
duoc vao H,O thay c6 1,2395 lit khi dkc bay ra. Tim khoi lugng Cu(NOs), trong X.

Huwéng din:
. ) =
bit s0 mol Cu(NOs), va NaNOs lan luot 1a x, y mol (x, y>0)  188x + 85y =27,3 (1)
2Cu(NOs), — 2CuO +4NO; + O,

- -

X 2x x/2 mol
2NaNO3 — 2NaN02 + Oz

_)
y y/2 mol

. . = .
Khi hap thu Y vao H,O thay thoat ra 1,2395 lit khi O, du, NO, phan tng hét



H
4NO, + O, + 2H,0 4HNO;

— —
2x 0,5x 2x mol
y :l2395 0,05
= N, 2 2479 =
du — y = 031 (2)
Tu (1), (2) giai dugc x =0,1; y=0,1
Meuno,),

X
=0,1 188=18,8 gam

Dang 5. P,Os HOAC H;PO, TAC DUNG VOI DUNG DICH KIEM
PHUONG PHAP

Dang bai tap P,Os tac dung véi dd kiém I (NaOH hogc KOH) thyc chat 1a acid H;PO, (do P
05 + H,0 trong dd NaOH) tac dung véi NaOH co6 thé xay ra cac phan ung sau :

H3PO4 + NaOH — NaH2PO4 + HzO (1)
H;PO, + 2NaOH — Na,HPO, + 2H,0 (2)
H3PO4 + 3NaOH — Na3PO4 + 3H20 (3)

VD: C6 dung dic}l chtra a mol H3POj4 tdc dung voi dd ¢6 chira b mol NaOH thu dugc dd A, ta co thé
bién luan cac chat theo twong quan gitta a va b nhu sau :

DNeos

Ny po, )

(Nh¢ lay ty 1€ base/acid)
1-Néu0<k<1 - chi xay ra phan ung (1) tao ra NaH,PO, va H;PO4 con du
2-Néuk=1 - xay ra phan g (1) vira du tao ra NaH,PO,
3-Néul<k<2 - xay ra ca phan tng (1) va (2) tao ra NaH,PO, va Na,HPO,
4-Néuk=2 - xay ra phan g (2) vira du tao ra Na,HPO,
5-Néu2<k<3 - xay ra ca phan tng (2) va (3) tao ra Na;PO, va Na,HPO,
6-Néuk=3 _ phan tmg (3) vira dit tao ra NasPOs

, =
7-Néuk>3 chi xay ra phan ung (3) tao ra Na;PO, va NaOH con du.

V& truc s6:
1 2 3
NaH,PO, NaH,PO, Na;PO, Na;PO,
H;PO4 Na,HPO4 Na,HPO4 NaOH

N3H2P04 NazHPO4 Na3PO4



Vi DU MINH HQA

Vidy 1. Cho 14,2 gam P>Os tac dung voi 150 gam dd KOH 11,2%. Muéi nao dwoc tao thanh? Khoi
lwong moi muoi la bao nhiéu?

Huéng din:
Mubn xéac dinl} duoc mudi nao tao thanh thi hoc sinh phai xét ti 1€ mol cua cac chit tham gia. Bai
toan nay c6 thé s€ xdy ra cac phan ing sau :
_)
P,Os + 3H,0 2H;PO, (1)
_)
H;PO,+KOH KH,PO,+ H,O (2)
H
H;PO, + 2KOH K,HPO, +2H,0 3)
_)
H;PO, + 3KOH K;PO, + 3H,O 4)

Ny po, HP205

X
Theo (1) =2 =0,1 2=0,2mol

_11,2%x%150

R 7 B

Teon 0,3
Iy po, 0,2 ’
Ta co: xdy ra phan tng (2) va (3) tao ra hai mudi la KH,PO,4 va K,HPO,

=1,5=

Cich 1: Viét phuong trinh song song thi 1ap hé phuong trinh toan hoc dé tinh
Cu thé:
H3PO4 + KOH — KH2P04 + Hzo

- -
x mol x mol X mol

H;PO; + 2KOH - K;HPO; + 2H,O
— —
y 2y mol y mol
X+y=02 _ [x=01 _ |Mospo, =01>136=13,6(gam)
=]
x+2y =0,3 |y=01 |My ., =0,1x174=17,4(gam)

Ta co:

Cich 2: Viét phuong trinh phan tmg ndi tiép nhu sau :

_)
H;PO4 + KOH KH,PO, + H,O

n =1 =10 = 11

KH.FO, PO, KOH
par = 0,2 (mol) (tinh theo H;PO.) w=20,3-0,2=0,1 mol
Vi KOH du nén: KOH + KH,PO,; — K,;HPO, + H,O
D po, = Disro, = Dion = Ngypo, =02-0,1=0,1(mol)
pu - ) du ™ 0,1 mol ) con
‘m,, ., =0,1x136=13,6(gam)
- POy

csro, =0,1x174=17,4(gam)




Vi du 2. Pot chdy hoan toan 6,2 gam Phosphorus thu dwgc chat 4, cho chat A tac dung véi 800 ml
dd NaOH 0,6 M thi thu dwoc muoi gi ? Tinh khoi luong cua muoi do?

Huwong din:
— tU

H
4P + 50, 2P,0s (D
_)
P,Os + 3H,0O 2H;PO, (2)
_)
H3PO4 + NaOH NaH2PO4 + HzO (3)

_)
H3PO4 + 2NaOH NazHPO4 + 2H20 (4)

H
H3PO4 + 3NaOH Na3P04 + 3H20 (5)

2 262

po, =T =773 =0,1(mol)

n
Theo PTHH (1):

N, oo, =2, =2%0,1=0,2(mol)
Theo PTHH (2):

1-1NaOH

D6i: 800ml = 0,8 lit. =0,8 ><0,6 = 0,48 mol

Dyaon :D: -2 4=

Mypo, 0.2 ,
Taco: xdy ra phan ung (4) va (5) tao ra hai muoi la Na,HPO, va Na;PO,

Khi xdc dinh dwoc muéi tao thanh & phdn iing (4) va (5) hoc sinh tién hanh gidi theo hai cach nhu
VD3, ¢6 thé viét phirong trinh song song hodc néi tiép.

H;PO4 + 2NaOH Na,HPO, + 2H,0 4)
— —
x mol 2x mol X mol
_)
H3PO4 + 3NaOH Na3PO4 + 3H20 (5)

- -
y 3y mol y mol

x+y=0,2 x=0,12 _ | Myeseo, =0.12x142 =17,04(gam)
25+3y:(]!43=’ {Y:ur[::a My, 5o, =0,08x164 =13,12(gam)
Taco: ' ' o
BAI TAP VAN DUNG

Cau 1. Cho 44 gam dung dich NaOH 10% tac dung voi 10 gam acid H;PO, 39,2%.
a) Mudi thu dugc 1a mubi gi?
b) Tinh néng d6 phan trim mudi trong dung dich sau phan tng.

Huong dén:

10x44
100x40
a) Naon = =0,11 mol
Nyoo = 39,210
¥ 10098

= 0,04 mol




Ny 011

= =2,7/5
Nypo, 0,04 N )
Ta co: tao ra 2 muoi Na,HPO, va Na;PO,
b)
2NaOH + H3PO4 — NazHPO4 + 2H20
— -
2X X X  mol
3NaOH + H3PO4 — Na3PO4 + 3H20
— —
3y y y mol
nH3PO4
Ta co: =x+y=0,04 (1)
nNEDH
=2x+3y=0,11 (2)
Tu (1), (2) giai dugc: x =0,01 vay =0,03 mol
001142
C% =— — — —x100% =2,63%
NP T A0 °=26%
003164
C% = x100%=9,11%
NaPo T A4410 °~911%

Céu 2. Cho 100 ml dung dich HsPO4 0,2 M vao 1 lit dung dich Ca(OH), 0,012 M. Tinh khéi luong
muoi tao thanh sau khi phan Uing xay ra hoan toan.

Huong din:

Neaton), = Noy
a) =0,012 mol = 0,024 mol

nH3PO4

X
=0,2 0,1 =0,02mol
n,, _0024 >

an'DL O’ﬂz = ,
Ta co: tao ra 2 mudi Ca(H.POs), va CaHPO,

Ca(OH)z + 2H3PO4 i Ca(H2P04)2 + 2H20

- —

X 2x X mol
Ca(OH)z + H3PO4 — CaHPO4 + 2H20
- —
y y y mol
nH3PO4
Ta co: =2x+y=0,02 (1)
Neaon),

=x+y=0,012 (2)
Tu (1), (2) gidi duge: x = 0,008 mol va y = 0,004 mol

Mes,r0,),

. . X
Khoi luong cac muoi sau phan tng la: =0,008 234=1,872 gam



rT]CaHF’C)4 X
=0,004 136 =0,544 gam

Cau 3. S6 mol P,Os cn thém vao dd chira 0,03 mol KOH dé thu dugc dd chira 2 mubi K;HPO, va
KH,PO, v6i s6 mol bang nhau.

Huong din:
Dit s6 mol mbi mubi K,HPO, va KH,PO, 1 x mol (x > 0)

_)
P,Os + 3H,O 2H;PO,
KOH + H3PO4 g KH2P04 + HzO

— —
X X X mol

ZKOH + H3PO4 — KzHPO4 + 2H20

— —

2x X X mol
Mo = =
Theo PTHH: =0,03 x+2x=0,03 x=0,01 mol
1
npz':'z ZE(HKHZPD_- + nKzHF'D_-) =0,01
Theo BTNT (P): mol

Cﬁl,l 4. Cho 100 ml dung dich H;POj4 tac dung v6i 200 ml dung dich NaOH a M thu duoc 1,2 gam
mudi NaH,PO, va 1,42 gam Na,HPO.. Tinh gia tri cua a.

Huong dén:

Mya,po, Ny, Hro,

=0,01 mol; =0,01 mol
NaOH + H3PO4 — NaH2PO4 + HzO

— —
0,01 0,01 0,01 mol
2NaOH + H3PO4 — NazHPO4 + 2H20

— -

0,02 0,01 0,01 mol
= g= I:}"EB :QEM
n 0,2

NaOH
Theo PTHH: = 0,01 +0,02 =0,03 mol

Cﬁ7u 5. Cho },32 gam (NH4),SO; tac dung v6i dung dich NaOH du, dun néng thu dugc m@t san
pham khi. Hap thy hoan toan luong khi trén vao dung dich chira 3,92 gam H;PO,. Tinh khoi luong
muoi thu duoc.

Huong din:
H
(NH4)2SO4 + 2NaOH Na,SO; + 2NH; + 2H,0

132 39
Moo, =735 =0,01 Mypo, =g —0,04
mol ; mol
n

NH; n(NH4]2504
Theo PTHH: =2 = (0,02 mol



: = .
Ta co: <1 Phan tng chi tao muoi NH4H,PO,, H;PO4 du
_)
NH; + H;PO, NH4H,PO,

Mypn.po, = Mun, =002 = Myu,n,r0,
mol =2,3 gam

Cau 6. Trgf)n 1an 100 ml dung,dich KOH 1,2 M v6i 80 ml dung dich H;PO4 1,5 M dugc dung dich
X. Tinh ndng d6 mol cua muoi tan trong dung dich X.

Huong dén:
X
Nkoy = 1,2 0,1 :0,12 mol

nH3PO4 X

=1,5 0,08=0,12 mol

Mo 0124

anp':': D’lz = ,
Ta co: Phan ung vira du tao mudi KH,PO,

KOH + H3PO4 — KH2P04 + Hzo
B - Sy

Nin,po, w2 (01+0,08

= NKoH — 0,12 1’1’101

Céu 7. Rot dung dich chira 11,76 gam H;POsvao dung dich chira 16,8 gam KOH. Tinh khéi
luong cua tirng muoi thu dugc sau khi cho dung dich bay hoi dén kho?

Huong din:

I‘]H3PO

ngon = 0,3 mol; f = 0,12 mol
MNeon — 03 o5
MNypo, 012 N )
Ta co: Phan tmg tao mudi K;PO4 va KbHPO,
2KOH + H3PO4 — KzHPO4 + 2H20
— —
2x X X mol
3KOH + H3PO4 — K3PO4 + 3H20
— —
3y y y mol
nH3PO4
Ta co: =x+y=0,12 (1)
nNE—DH
=2x+3y=0,3 (2)
Tu (1), (2) giai dugc: x = 0,06 vay = 0,06 mol
M po, M po,

X X
=0,06 174=10,44 gam; =0,06 212=12,72 gam



Dang 6. PHAN BON HOA HQC
KIEN THUC CAN NHO
- P6 dinh dudng cia phian dam duoc danh gia theo ti 16 phan trim vé khdi lugng ciia nguyén t6

nitrogen. D6 dinh dudng ctia phan dam bang:

My 100% _14xm,

mphz’n mp han

x100%

%om,, =

- b6 dinh dudng cua phén 1an dugc danh gia theo ti 1¢ phan trim khéi luong P,Os tuong Gng voi
lugng P ¢ trong thanh phan cia né. P9 dinh dudng cia phan lan bang:

m 142xn
Y%m,, = 04 %100% =— % % 100%
o rI]'|:|I'|.=;n rI]'|:|I'|.=;n
1
Do, =50
Trong do: (trong thanh phan cua phan).

- b6 dinh dudng cua phan kali dugc danh gia theo ti 1¢ phan trim khéi luong KO tuong tmg véi
luong K c6 trong thanh phan ctia né. P9 dinh dudng cta phan kali bang:

m 9 xn
%m, , = x100% =—— =2 x100%

mp han mp han

Ny o =510
Trong do: (trong thanh phan cua phan).
Vi DU MINH HOA

Vi du 1. Ngueoi ta sir dung phan NPK (30-9-9) dé bon cho cdy ngé trong mét vu nhi sau:

b =

Thoi ki Luwong phdn bon/ha
Bon thuc dot 1 120 kg NPK (30-9-9)
Bon thuc dot 2 90 kg NPK (30-9-9)
Bon thuc dot 3 90 gNPK (30-9-9)

a) Tinh khéi heong phdn NPK (30-9-9) cin bén cho 1 ha cdy ngé trong mét vu.

b) Tinh khéi lwong N can bon cho 1 ha cdy ngé trong mét vu.

Hudng din:

a) Luong phan NPK (30-9-9) can bon cho 1 ha cay ngd trong mot vu 1a: 120 + 90 + 90 = 300 kg
b) Trong phan NPK (30-9-9) c6 %N = 30%

~ X
Luong N ¢6 trong 300 kg phan bon hon hop (30-9-9) 1a: 300 30% = 90 kg



Vi du 2. D6 dinh duong ciia phan dam la % khoi lwong N c6 trong lwong phan bon do. Hay tinh do
dinh dwéng ciia mét loai phdn dam ure lam tir (NH,),CO c6 lan 10% tap tap chit tro.

Huwdng din:
a0
= m(NHz)zCO = H{NH_-}_.CD :ﬁ :1r S(HID]_)
Dét Mphan urea = 100 gam =90 gam
Ny ZQI]{NH_.}.ED

Theo BTNT (N): 3 mol

3x14
%N =——— x100% =42%

100

Vi du 3. Mét loai phdn bén hén hop trén thi truong co chi $6 N-P-K la 20-20-15. Néu khoi heong
cua mot bao phan bon la 50 kg. Tinh khoi luong cua N, P, K co trong 50 kg phan bon do.

Huéng din:
(%N =207
%P,0. =20%
%K, 0 =15%

Phan bon NPK (20-20-15) c6 chira:

'm,, =20%x50 =10kg
m,, =20%x50=10kg

R m, , =15%x50 =7,5kg
Trong 50kg phan bon cé chura:

31x2 :ﬂ
142 71
Ty I¢ P trong P,Os 1a:
39x2 _39
AU 47
Ty 1¢ K trong KO la:

><1D 4,366kg m, 39><? 5=62kg
Trong 50 gam phan bén c6 chira: ;
BAI TAP VAN DUNG

Céu 1. Dé cy lua phat trién tot va dat ning suit cao, ngoai cac loai phan hiru co, can bén b sung
phan hoa hoc nhu phan dam, phan lan va phan kali. V&1 mét loai giong lta theo khuyén cdo, khoi
luong phan dam urea can bon cho 1 ha trong mdt vu nhu sau:

Thoi ki Lwong phin bén/ha
Bon 16t 25 kg phan dam urea
Boén thae dot 1 50 kg phan dam urea
Boén thuc dot 2 50 kg phan dam urea
Boén don dong 30 g phan dam urea

a) Tinh khéi luong phan dam urea can bon cho 1 ha lua trong mot vu.

b) Tinh khdi lugng N c6 trong phan dam urea can bon cho 1 ha laa trong méot vu.




c) Phai dung bao nhiéu kg phan dam ammonium nitrate (NHsNOs) dé co duoc khdi lwong N nhu

trong lugng phan dam urea can bon ¢ trén?

Huéng din:

a) Khoi luong phan dam can bon cho 1 ha lta trong mot vy 1a: 25 + 50 + 50 + 30 = 155 kg.
14>2 7

. , . 60 15
b) Ty 1€ N c6 trong CO(NH,), la:

. X
Khoi lugng N ¢6 trong 155 kg CO(NH»), 1a: 155 =723 kg

1 1723

w0, =50y =5 E_2,582(111101]!

n

c)

, 2,582 «
Khoi lugng phan dam NH4NOs c6 chira 72,3 kg N la: 80 =206,6 kg.

Cau 2. Cho m gam mot loai quang phosphorite (chira 7% la tap chat tro khong chita phosphorus) tac
dung vira da v6i dung dich H,SO, didc dé san xuét superphosphate don. Tinh d6 dinh dudng ciia
superphosphate don thu duoc khi 1am khan hon hop sau phan tmg?

Huéng din:
Do trong quang chura 7% la tap ghét tro khong chira phosphorus nén trong quang chtra 0,93m gam
Ca3(PO4); va 0,07m gam tap chat.

0,98m

= nCa3(P04]2 310 = Dy, nCa3(P04]2
= =0,003m (mol) = =0,003m

_}
Ca3(PO4)2 + 2H2804 Ca(HzPO4)2 + anSO4

anso nCa3(P04)2

Theo PTHH: =2 = 0,006m (mol)
My, X
Theo DL BTKL: IMSuperphosphate don — Mquing + =m+ 98 Oa006m = 1’588m (gam)

= mmpapmsman #n 1;5$m
b9 dinh dudng =

Cau 3. Mot loai phan superphosphate kép c6 chira 75% mubi calcium dihydrogenphosphate, con lai
gom cac chat khong chira phosphorus. Tinh d dinh dudng cta loai phan 1an nay?

Huong dén:

) = Meanpo,), = Depo,)
Lay 100 gam phan =75 gam -=10,3205 mol
anO5 nCa(H3 PO, ),
Theo BTNT (P): = =0,3205
0,3205x142 100%

= ) 100
Do dinh dudng = %P,0s = =45,51%



Cau 4. Mot loai quang c6 chura 74,4% Cas(POs),, con lai 1a CaCO; va SiO.. Pé diéu ché phan
superphosphate don (hdn hop gom Ca(H,PO.), va CaSO,) tir 100 kg quing trén ngudi ta can dung
vira dii 110 kg dung dich H,SO, 63,7%. Xac dinh d6 dinh dudng cta loai superphosphate don diéu
ché duoc trén?

Huong dén:

ml: EA{PDL]_- :?4; 40}6 le :?4' 4(1{(-:;) = nCE_-,(PDq]:
= (0,24 kmol
63, %0110
m, 5, =—omr— =70,07(kg) _ Do,
=(,715 kmol

Ca3(PO4)2 + 2H2804 - Ca(H2P04)2 + 2CaSO4

- - -

0,24 0,48 0,24 0,48  kmol

= Ny o

“con lai = 0,715 — 0,48 = 0,235 kmol
_)
CﬁCOs + HzSO4 CaSO4 + COz + HzO
- -
0,235 0,235 0,235 kmol

m
m Cay(P0,),  Meyeo,

2 x100
=100 — - =100-74,4 - 0,235 =2,1 kg

SiO

=
Superphosphate don thu dugc chira Ca(H,POs4), (0,24 kmol), CaSO, (0,715 kmol) va SiO, (2,1 kg)

= , X X
Khéi lugng phan = 0,24 234 +0,715 136 +2,1 = 155,5 kg

I1P205 nCa(H3P04 )_’ = IIIPID . :D;Z{L ><142 = 34, {B(kg)
Theo BTNT (P): = - =0,24 kmol o
34,08 x100%%6
155,5
Do dinh dudng cua phan bon = %P,0s = =21,92%

Cau 5. Mdi hecta dit trong ngd, nguoi nong dan cung cip 150kg N; 60 kg P,Os va 110kg K,0. Loai
phan ma ngudi ndong dan sir dung 1a phan hon hop (20-20-15) tron voi phan kali KCI (d6 dinh
dudng 60%) va urea (46 dinh dudng 46%). Tinh téng khdi lwong phan bon di str dung cho 1 hecta
(1 hecta = 10.000m?)?

Huong din:
Goi  khdi lugng phan hdn hop = a kg
Khdi lwong phan kali = b kg
Khéi lwong phan urea = ¢ kg
my = =
Ta co: =150kg  20%a+46%c=150  02a+0,46c=150 (1)

mP205

= = =
=60kg 20%a=60 02a=60 a=2300 )

My o = =
=110  15%a+60%b=110  0,15a+0,6b=110 3)



(0,2a+0,46c=150 |a=300(kg)
a =300 = b ~108,33(kg)
ID,15E[+ 0,6b =110 C :195;55(1{5[)
Tu (1,2,3) ta co:
Tong khdi lwong phan bén can sir dung: 300 + 108,33 + 195,65 = 603,98 (kg)
Cau 6. Mot loai phan bon tong hop trén bao bi ghi ti 18 NPK 1a 10-20-15. Cac con sb nay chinh 1a
d6 dinh dudng cua phan dam, lan, kali twong tmg. Gia sir nha may san xuat loai phan boén nay bang
cach tron 3 loai hoa chat Ca(NOs),, KH.PO4 va KNOs. Hay tinh % khéi lugng mdi mudi 6 trong
phan bon do. (Biét tap chit khac khong chira N, P, K).
Huéng din:
(%N =10%
= { %P0, =20%
%K, 0 =15%
Trén bao bi loai phan bon NPK d6 c6 ghi 10-20-15

Lay 100 gam phan NPK trén, trong d6 ¢ x, y, z 1an luot 1a s6 mol ctiia Ca(NOs),, KH,PO, va KNO
3. Ta co:

100x10 _5
ny 100x14 7
=2x+z= (1)
10020 1_0 @ @
Do, 100x142 71 =N, =My, 7 > 7
= = (mol) = (mol) y= (2)
100x15 15 15 15
M0 “100x01 ~ o4 =N =20, = 47 = 47
(mol) (mol)  y+z= 3)
h”;ﬂ‘l x =0, 3384
== = {y=02817
5 |2=0037
+7Zi=—"
Y*2=17

T (1,2,3) tacod:

Moy, =954976 GM  (o4ca(NO,), =55,4976%
= My, o, =38,3112gam - JooKH, PO, =38,3112%
m,,, =3,7875gam %KNO, =3,7875%

Cau 7. Mdi hecta dét trong khoai lang, nguoi nong dan cung cap 100 kg N, 80 kg P,0s va 90 kg K
20. Loai phan ma nguoi nong dan st dung 1a phan hon hop NPK (16 — 16 — 8) tron v6i phan KC1
(do dinh dudng 60%) va urea (d0 dinh dudng 46%). Tinh tong khoi lugng phan bon da sir dung cho
1 hecta.

Huong din:
Goi khéi lugng phan NPK, KCI, urea lan luot 14 x, y,zkg (x,y,z>0)



'%N —16% IIIN ZﬂI 16x
%P0, =16% = {Mgp, =0,16x kg
%K, 0 =8% My 5 =0,08x
Trong x kg phan NPK (16-16-8) co6:
szO X
Trong y kg phan KCl1 dg dinh dudng 60% co =60% y=0,6y (kg)

m X
Trong z kg phan urea c6 d§ dinh dudng 46% co6: e 46% z=0,46z (kg)

Theo dé: Mdi hecta dit trong khoai lang, ngudi néng dan cung cip 100 kg N, 80 kg P,Os va 90 kg K
0,16x+0,46z =100 [x =500
= 10,16x =80 = 1y =8333
ID,U&}HD,E}?:QJ .2243’48
.0

Téng khéi lugng phan bon di sir dung cho 1hecta = 500 + 83,33 + 43,48 = 626,81 kg

BAI TAP TRONG CAC PE THI
Cau 1. (Trich dé HSG tinh Lai Chédu nam 2021 - 2022)

Cho 7 1o bi mét nhin, mdi lo chira mot trong cac dung dich sau: NH4Cl; Zn(NO;)z; Na,SOy;
NaCl; (NH4),SO4; phenolphtalein; HCI. Chi dung thém dung dich Ba(OH), lam thudc thir hdy nhan
biét cac dung dich trén? Vi€t cac phuong trinh phan trng hoéa hoc minh hoa.

Huong din:
- Trich miu thir va danh sé thir tu.
- Chét thir: dd Ba(OH),.
- Tién hanh: Cho dd Ba(OH), 1an luot vao cac mu thr.
+ Mau thir xuat hién mau hong chira phenolphtalein.

+ Mau c6 xuét hién mui khai chira NH,CI:

_}
Ba(OH)2 + 2NH4C1 BaC12 +2NH3 +2H20



+ MAu thtr vira ¢6 mui khai vira c¢6 két taa tréng chtra (NH4),SOu:

_)
Ba(OH)z + (NH4)QSO4 BaSO4 +2NH3 +2H20

+ Mau thir c6 xudt hién két tia tring chira Na,SO,:

_)
Ba(OH)z + Na2804 BaSO4 + 2NaOH
+ Mau thir c6 xuét hién két tia trang sau d6 két tia bi hoa tan khi Ba(OH), du, mau chira
ZH(NO3)2Z
H
Ba(OH)z + ZH(NO3)2 Ba(NO3)2 + Zn(OH)z

H
Ba(OH)2 + ZH(OH)Z BaZIl02 + 2H2O
+Con 2 mau con lai, dung dd Ba(OH), c6 nho phenolphtalein (dd thanh mau hdng) cho tir
tir vao 2 mau con lai, mau nao lam mat mau hong thi d6 1a HCI, con lai khong ¢6 hién tugng gi 1a
NacCl.
_)

Ba(OH), +2HCI BaCl, +2H,0

Céu 2. (Trich dé HSG tinh Vinh Phiic nam 2021 - 2022)

(C6 ba gbi phan hoa hoc bi mat nhan 14 phan kali, supephotphat kép, dam ure c6 thanh phan
chinh lan lugt 1a KCI, Ca(H,PO4),, (NH,),CO, con lai 1a tap chat tro. Hay nhén biét ba go1 phan bén
do bang phuong phap hoa hoc.

Huéng din:
- Dung dd Ca(OH),
+ Khong hién tuong: KCl
+ Tao khi lam xanh quy am va két taa: (NH,),CO
(NH,),CO + 2H,0 — (NH4),CO;
(NH4).COs; + Ca(OH), —»CaCO; +2NHj; + 2H,0
+ Tao két tia trang: Ca(H,PO,),
Ca(H,POs), + Ca(OH), — 2CaHPO.! +2H,O
Hodac Ca(H,PO,), + 2Ca(OH), — Ca3(PO4).l +4H,0O
Céu 3. (Trich dé HSG tinh Tra Vinh ndm 2022 - 2023)

Tron dung dich AgNO; vé6i dung dich HyPO, khong thay tao thanh két tia. Khi thém dung
dich NaOH vao dung dich hon hop trén lai c6 xuét hién két tia mau vang. Tiép tuc thém dung dich
HCI vao két tiia vang thay xuat hién két tia tring. Giai thich cac hién tugng xay ra va viét cac
phuong trinh hod hoc chirng minh.

Huéng din:
- Tron dung dich AgNO; véi dung dich H;PO, khong thdy tao thanh két tia do AgNO;
khong phan ung voi HsPO, vi két tia Ag;PO, tan trong acid manh HNO:s.

- Khi thém dd NaOH vao c6 két tia vang:
H
3NaOH + H3PO4 Na3PO4 + 3H20

H
Na3P04 + 3AgNO3 Ag3PO4 + 3N3.NO3
Két tna vang 1a AgsPO,
- Tiép tuc thém dung dich HCI vao két tiia vang thdy xuat hién két tua trang



H
3HCI + Ag;PO, 3AgCl + H;PO4
Céu 4. (Trich dé HSG tinh Gia Lai nam 2022 - 2023)

Hon hop X gdm Fe(NO;),; Cu(NOs), va AgNOs. Biét thanh phan % khdi luong cua nito
trong X 13 11,864%. C6 thé diéu ché duoc toi da bao nhiéu gam hdn hop ba kim loai tir 28,32 gam
X?

Huéng din:
11,864 »28,32

MW (rongx) Moz o) 10014
Theo BTNT (N) ta co: = ’ = = 0,24 mol

Luong kim loai téi da c6 thé diéu ché duoc tir X la:

Mgmicti My Mhos X
= - =28,32-0,24" 62 = 13,44 gam

Cau 5. (Trich dé HSG tinh Hung Yén nam 2021 - 2022)

Hon hop khi X gom N, va H, ¢6 ti khdi so voi He bang 1,8. Pun nong X mét thoi gian
trong binh kin (c6 bot Fe lam xuc tac), thu dugc hon hop khi Y c6 ti khoi so voi He bang 2.

a) Tinh hiéu suét ctia phan ing tong hop NHs.

b) Tinh thanh phan phan trim theo thé tich mdi khi trong Y.
Huéng din:
Theo dé: ti khdi ctia hdn hop N, va H, ban dau d6i voi He 1a 1,8

2n, +28n,
=2 2 =Fi= n, :4r‘|H?

M X nH? M n”?
wuse = 1,8 4= 7,2 (g/mol)

Hop khi Y c6 ti khéi so véi He bing 2w =2 "4 =8 (g/mol)
My, = My,
bat ba = 1 mol b = 4 mol (x > 0)
_Cpx_,
N, +3H,  2NH;
Ban dau: 1 4 0 lit
Phan ung: a 3a 2a lit
Sau phan tng: l-a 4-3a 2a lit
Tong s6 mol cac chit sau phan tng 1a: 1 —a+4—3a+2a=5-2a
Theo DL BTKL: Mhén hep truse = Mhdn hop sau - Nruse M truée = Neau <M sau

Nyic _ M
Drieem o 2 -8 42025
= Mgy My 5-2a 72

1 . .
Ta co: Hi¢u suat phan tng tinh theo N,

H _025

=25%

Hiéu suit phan tmg:



Ny,

Sau phan tng, hon hop gom: =1-0,25=0,75 mol;
nH2 %

=4-3 0,25=3,25 mol

nNH

" 227025 = 0.5 mol

Y%V, =%n a7

92 100% ~16,67%%
N TN 595025 o~166P%

325

%WV, =%n, =— 2
: : T 5-2x0,5

=100% =72, 2%

YV, =100%- 16,67%- 72,22% =11,11%

Cau 6. (Trich dé HSG tinh Vinh Phiic nam 2021 - 2022)

Hoa tan hoan toan 7,68 gam Mg b'flng m gam dung dich HNO;48%, thu dugc dung dich X (chi
chtra muoi) va 0,16 mol hon hop khi Y gom NO, NO; ¢6 ti khoi so vé1 H, 1a 19. Tinh nong do phan
tram cua Mg(NOs), trong dung dich X.

Hudng din:

Nyg = 1,68 =0,32
24
mol
. \ =
Goi s0 mol cua NO,, NO lan lugtla x, y x+y=0,16 (D

M, =19x2=38(g/mol)= m,, =38x0,16 =6,08(gam) _
46x+30y=6,08 (Il

=
Te@va(dl)  x=0,08;y=0,08

Mg + 4HNO; — Mg(NOs), + 2NO; 1 + 2H,0 (1)
3Mg + 8HNO; — 3Mg(NOs), + 2NO?T + 4H,O (2)
1 3
Mg Enmz +EHMD Mg
Theo PTHH: pu = =0,16 mol < 4 cho = 0,32 mol

= P
C6 phan tmg tao mudi NH4NO; cua Mg voi HNO;

4Mg + 10HNO3 e 4Mg(NO3)2 + NH4NO3 + 3H20 (3)

nMg
(3)=0,32-0,16=0,16 mol
10
Mino, :znmoz +4dny, + Enr-'lgﬁll

Theo PTHH (1,2,3): = (0,88 mol

_ 0,88x63x100

= Myno, = 18 =115,5

gam

Khéi luong dung dich sau phan tmg:



Mug  Marno,

Myq = + - My = 7,68 + 115,5-6,08 =117,1 gam
nr-'l;iNDg]z =My =032
Theo BTNT (Mg): mol
032x148
C%Mgmogaz :T?,l =100% = 40,4F%

Céu 7. (Trich dé HSG tinh Vinh Phiic nam 2021 - 2022)

Cho 14 gam hon hop X gém Cu, CuO, Fe,0; va Fe;0; tac dung vdi dung dich HCI vura du,
sau phan ung thu dugc dung dich Y. Suc tur tir khi H,S dén du vao dung dich Y, thu dugc m gam két
tia Z. Hoa tan hét Z trong luong du dung dich HNO; dic, nong, thu duoc 0,64 mol khi NO, (san
pham khtr duy nhit cuia HNOs). Mit khac, dung dich Y tic dung vira du véi dung dich chira 0,098
mol KMnOj trong H,SO, lodng, du. Biét cac phan (mg xay ra hoan toan. Tinh gié tri ctia m.

Huong din:
Quy d6i hon hop X thanh Fe, Cu va O ta c6 so do:
'Fe 'FeCl::a(mol)
X {Cu+HCl—- — {FeCl::b{mol) + H,O
= o | CuCl:: ¢(mol)

, . Nya
Béo toan Cl — =3a+2b+2c (mol)

Nyo
Baotoan H — =1,5a+ b+ ¢ (mol)

Bao toan khdi lugng — 80a + 72b + 80c = 14 (1)

- Khi cho dung dich Y tac dung véi H,S thu dugce két tia 1a CuS va S.
CuCl, + H,S — CuSl +2HCI
2FeCl; + H,S — 2FeCl; + S+ 2HCI

Nes =N, Ns :EnFilz
= ¢ mol; =(,5a mol.

- Khi cho két taa Z tac dung v&1 HNO; thu dugce 0,64 mol khi NO..
CuS + 10HNO3 — Cu(NO3)2 + 8N02 + HzSO4 + 4H20
S+ 6HNO3—> HzSO4 + 6N02 + 2H20

Nyo,
Theo PTHH: = 3a+ 8c =0,64 )

- Khi cho dd Y tac dung vé1 0,098 mol KMnO,trong dd H,SO4 ta co:
10FeCl, + 6KMnO;, + 24H,SO4— 5Fe;(S04); + 3K,SO4 + 6MnSO, + 24H,0 +10Cl..
10FeCl; + 6KMnO; + 24H,SO4— 5Fe;(S04); + 3K,SO4 + 6MnSO4 + H,O + 15Cl.
5CuCl, + 2KMnO; + 8H,SO4— 5CuSO4 + K2SO4 + 2MnSO, + 8H,O + 5Cl.

—3a+3b+2c=0,49 (3)

T (1), (2), (3) ta c6: a= 0,08 (mol); b = 0,05 (mol); c = 0,05 (mol)

X X
Mgz = 0,05°96 + 0,04 32 = 6,08 (gam)



Céu 8. (Trich dé HSG tinh Bén Tre nam 2022 - 2023)

Cho 7,22 gam hdn hop X (Fe va kim loai M ¢6 héa tri khong d6i); chia hdn hop lam 2 phan bang
nhau:

- Phan 1: Cho tac dung hét véi HCI thu duoc 2,128 lit H, (dktc)

- Phin 2: Hoa tan trong HNO; cho ra 1,792 1it NO duy nhét (dktc)

a) Viét cac phuong trinh phan Gng xay ra.

b) Xac dinh kim loa M va tinh phan trim khdi luong cac kim loai trong X?
Huwéng din:

Goi M hoa trin

Goi x va y lan luot 13 s6 mol cia Fe va M trong mdi phan va n 1a héa tri cia M

Phin 1:

Fe + 2HCIl — FeCl, + H,
X X mol
2M + 2nHC1 —MCl, + nH,
y 0,5ny mol
Ny, v
2 =2x+ny=(2,128:22,4) 2=0,15 D
Phin 2:
Fe + 4HNO; — Fe(NOs); + NO + 2H,0O
X X mol
3M + 4nHNO; — 3M(NOs), + nNO + 4nH,O
y ny/3 mol
3nno=3x +ny = (1,792 : 22.4) ><3 = 0,24 mol (I0)

Tu (I) va (II) giai dugce: x = 0,05 ; ny = 0,09

= X =
=7,22:2=3,61 =56x + My =3,61 56 0,05+ My=3,61 My = 0,81
=
Tacoé:ny=0,09=>My :ny=0,81:0,09 M=0n

=
Taco: M=9n  Chon M =27,n=3. Vay kim loai M 1a Al
Cau 9. (Trich dé HSG tinh Gia Lai nam 2022 - 2023)

Cho m gam hén hop chat ran A gém FeS va FeS, (c6 ti 1¢ mol tuong mg 1: 2) tac dung véi
lugng du dung dich HNOs, sau phan ing thu dugc dung dich B va thay thoat ra V lit khi NO (san
pham khur duy nhat). Cho dung dich B tac dung v6i dung dich Ba(OH), du, loc ket tua, lam kho r6i
nung ¢ nhiét do cao dén khoi lugng khong doi thu duoc 14,05 gam chat ran. Tinh m, V.

Huong din:
Goi x 1a s6 mol cua FeS
Fe5 + BHNO,— FeNO,); + H,S0, + 3NO + 2H,0

X X X 3x



3FeS, +26HNO, — 3FeNO.). + 6H,50, + 17NO + 7H.O

2x 2x 4x 34/3x
Dung dlCh B: FC(NO3)3, HzSO4, HNO; dlI;
2FeNO,), + 3BaOH), — 2Fe(OH), + 3BaNO,),

(x +2x) 3x
H,30, + BalOH), — BaD, + 2H.0

5x 5x
Két tna: Fe(OH);. BaSOy;

2Fe(OH), -~ Fe0, + 3H.0

3x 1,5x
Chét rin: Fe,O;; BaSO,

A . X X =
Theo dé tacod: 1,5x 160+ 5x 233 =14,05 x =0,01 (mol)
. . X
Khoi lugng ctia chat ran A: 88x + 120 2x = 3,28 (gam)

s X

The tich cia NO (dktc): V = (3x + 34/3x) 22,4 =3,21 (lit)
Cau 10. (Trich dé chuyén Hod DPHSP nam 2018 - 2019)

Hoa tan hoan toan m gam hdn hop A gém Fe va kim loai M (hoa tri khong d6i) trong dung
dich HCI d}I, thu duoc 1,008 lit khi (dktc) va dung dich chtra 4,575 gam hai muoi.
a) Tinh khoi lugng m. .
b) Hoa tan hét m gam hon hop A trong dung dich chira dong thoi hai axit: HNO; (déc) va H,SOs (k
hi dun nong) thu dugc 1,8816 lit hon hop B gom hai khi (dktc). Ty khoi cua hon hop B so voi H,
bang 25,25. Xac dinh kim loai M, biét rang trong dung dich tao thanh khong chira muoi amoni.
Huwong din:
a) Tinh khdi lugng m

n,, =2n, =2x0,045=0,09(mol)

oo =My,

- Ap dung BTNT (H) ta co:
- Ap dung PL BTKL ta c6: ma + Myci = M i + M

=

X X
M = M i + M — Ma = 4,575 + 0,045 20,09 36,5 = 1,38 (gam)

b) Hoa tan hét m gam hdn hop A trong dung dich chira dong thoi hai axit: HNO; (dic) va H,SO,
(khi dun noéng). Xéc dinh kim loai M

Ta c6: 1,8816 lit hdn hop B gém hai khi (dktc). Ty khdi ctia hdn hop B so véi H, bang 25,25.

Do A phan tmg v61 H,SO, dac va HNO; dac nén khi sinh ra 1a SO, (a mol) va NO, (b
mol). Ta c6 h¢ phuong trinh:

24 p = L8810
22.4
fda +40bh= wlei w2
il 4

iy =

a =0,021 (mol); b = 0,063 (mol)



- Pit s6 mol cta Fe va M 14n luot 13 x va y (mol). Khi cho hdn hop tac dung véi HCI:
Fe + 2HCI — FeCl, + H
X x (mol)
M + nHCIl — MCl, + 0,5nH,
y 0,5ny (mol)

Ny,
=0,045 — x +0,5ny = 0,045 (1)

- Khi cho hdn hop tac dung véi HNO; dic va H,SO, dic:

Ta c6 cac ban phan ung oxi hdéa — khir:

Fe — Fe’" + 3¢ S + 2e—S"(SOy)

X 3x 0,021 0,042

M — M"™ +ne N + le — N"(NO,)

y ny 0,063 0,063
Ap dung dinh ludt bao toan electron ta c6: 3x + ny = 0,042 + 0,063 hay 3x + ny = 0,105 (2)
- Twr (1) va (2) giai hé phuong trinh ta c6: x = 0,015 mol; ny = 0,06 3)
- Mat khac: my = mpe + my — 1,38=10,015.56 + My — My = 0,54 4)

“TirG)va@) _ M=9n

n 1 2 3

M 9 (loai) | 18 (loai) | 27 (nhan)
Viay kim loai M 13 nhom, ki hiéu 1a Al.
Cau 11. (Trich dé HSG tinh Bac Giang nam 2022 - 2023)

~ Dungdich X g6m 0,4 mol HCl va 0,05 mol Cu(NOs),. Cho m gam bt Fe vao dung dich X
khuay déu cho dén khi phan g két thuc, thu duge V lit khi NO (san pham khir duy nhat cia
NO; L , ,

, 0 dktc) va chat ran Y goém hai kim loai ¢6 khoi lugng 0,8m gam. Viét phuong trinh hoa hoc
cua cic phan rng xay ra va tinh gia tri cuia m, V.

Huong din:
- Dung dich X gém 0,4 mol H'; 0,05 mol Cu?*; 0,1 mol NO5; 0,05 mol CI
Nhan xét: Vi chat rén Y gém hai kim loai nén Fe du

n :nm__=[]._4:0._| =4:1

H =
phén tmg vura du
- —
- PTHH: Fe + 4H" + NOy Fe** +NO + 2H,0 (1)
- —
Fe +2Fe* 3Fe* (2)
- —
Fe + Cu® Fe** + Cu 3)

n :nm__=0._4 0, 1=4:1 -
Ta thay: ' phan tmg (1) vira du



n, =n =I:I+._I|[|n|:r1]|:>

NO N0
- Theo (1): Vio = 2,24 lit
_ 3 _
n Fe{IN21 ? n N - D-_ 15 (lnDl}
- Theo (1) va (2) : -
n |"¢= |'_|': . = |':|< . = D-DS“HDI}
- Theo (3):

=
my = Mgyt Mpege = 0,05.64 + m —56. (0,15 + 0,05) = 0,8m m =40
Cau 12. (Trich dé HSG tinh Quang Tri nam 2022 - 2023)

Nung hdn hop gdom Al va Fe,0; (khong c6 khong khi), thu duge 14,46 gam hdon hop X. Chia
X thanh 2 phﬁn. Cho phén 1 tac dung véi dung dich NaOH du, thu dugc 0,03 mol H, va 2,24 gam chét
ran. Hoa tan hét phan 2 trong dung dich chtra 0,68 mol HNO;, thu dugc 0,06 mol NO va dung dich Y
chi chtra mudi. Biét cic phan mg xay ra hoan toan. Viét cac phuong trinh hoa hoc va tinh s6 mol
Fe(NOs); trong Y.

Huong dén:

N =
- Do phan 1 tac dung v6i dung dich NaOH tao H, Al du

-
F6203 +2Al 2Fe + A1203
Trong X gom Al du, Fe va ALO;

2Al+2H,0 + 2NaOH  2NaAlO, + 3H,
ALO; +2NaOH  2NaAlO, + H;0O
Al+4HNO;  AI(NO); + NO + 2H;0
8Al+30HNO;  8AI(NOs); + 3NH,NO; + 9H,0
Fe+4HNO;  Fe(NO); + NO + 2H,0
2Fe(NOs)s + Fe  3Fe(NO»),
ALO; + 6HNO;  2AI(NOs); + 3H,0
- Trong phan 1: nFe = 0,04 mol - nALO; = 0,02 mol, nAl (du) = 0,02 mol
T mi =224 +0,02.102 + 0,02.27 = 4,72 gam
= = 14,46 —(2,24 + 0,02.102 + 0,02.27) = 9,64 gam (gap 2 lan m,)
- Trong phan 2 : nFe = 0,08 mol - nAl,O5 = 0,04 mol, nAl (du) = 0,04 mol
So dd: (Phin 2) + HNO;  AI(NO); + Fe(NOs); + Fe(NOs), + NHiNO; + NO + H,0 (1)

Goi a, b, ¢ 1an luot 14 s6 mol ctia Fe(NOs)s Fe(NOs), NH,NO; trong Y

=
Béo toan H: 0,68 =4c¢ +2nH,O (1)  nH,O = (0,68 — 4c¢)/2



'n, =3a+2b+2c+0,12.3+0,06 =0,68
Tacolhed {n._ =a+b=0,08
n, =9.0,12+ 9+ 6b+ 3c+(0,68- 4c)/2+0,06 =0,68.3+0,04.3
'%+2b+2c=026 [a=0,06 nol
= {a+b=0,08 = {b=0,02 mol = nFe(NO, ), =0,06 mol
9a+6b+c=0,68  |c=0,02mol

Cau 13. (Trich dé HSG tinh Bdc Ninh nam 2022 - 2023)

Cho V lit CO (dktc) di qua ong st chira 0,15 mol h(}n hop A gdm FeO va Fe,0; nung nong.
Sau mot thoi gian d€ ngudi, thu duge 12 gam chat ran B (gom 4 chat) va khi X thoat ra (ty khoi cua
X 'so v6i H, bang 20,4). Cho X hap thu hét vao dung dich nudce voi trong du thi thu duoc 20 gam két
tua trang.

a) Tinh phan trim khdi luong cua cac chit trong A. Xac dinh gia trj V.

b) Cho B tan hét trong dung dich HNO; dic nong, du. Tinh thé tich khi NO, (dktc, san pham khir
duy nhat) tao thanh sau phan ung.

Nung A tao hon hop B gém: Fe,0s, FeO, Fe;0., Fe
* Khi X gom : CO, va CO du
CO, + Ca(OH), — CaCO; + H,O

Neo,  Neg Nexco,
- Ta co: = pu = =0,2 mol
Neo
Goi pur = X Mol
B L 02428 _ns x-005
M 02+x
=40,8
= r1co = Vco
ban dau — 0,2 + 0,05 = 0,25 1’1’101 = 5,6 lit
'FeD:anol
= a+b=015
Fe,0, :b mol
Ta c6: 0,15 mol
7 rn& + rnCO rncoz
Ap dung DL BTKL: pu = Mp +

= X X
my =12+ (0,2 44) - (2870,2) = 15,2 gam
(T2a+160b =152 _

a=0,1:b=0,05
a+b=0,15
Giai hé PT:
mg'lxlmﬂ,a — 47 36%
%mFeO =

%mFe,0; = 52,64%



b.
- B tan hét trong HNO3 dic néng tao mudi duy nhit Fe(NO;);

n =a+2b=02

- Ap dung PLBT nguyén t6, ta cé:

n n

Fe(NO,) — FFe(B) ' Fela)

Dit s6 mol NO, tao thanh 1a ¢ mol.

So do: 12g B+ HNO; — Fe(NOs); + NO, + H,O.
. ‘ X
Bao toan nguyén t6 N — s6 mol HNO; phan ung la: (0,2 3+c) mol

‘ ‘ X
Bao toan nguyén t6 H — s6 mol H,O tao thanh la: 0,5 (0,6+c)

Béo toan khdi luong cho qua trinh trén:
X X X X X =
12+63 (0,6+c)=0,2 242+c 46+18 0,5 (0,6+c) c=0,5.

2 X
Vay the tich khi NO, (dktc): 0,5 22,4 =11,2 lit
Céu 14. (Trich dé HSG tinh Thanh Hod nam 2021 - 2022)

Cho mdt mau quing apatite (chtra 58,9% khdi luong Cas(POq),, con lai la tap chat tro khong
chtra phosphorus) tdc dung v&1 H.SO4 dac (vira da), lam kho hon hop sau phan g thu dugc phan
supephotphat don. Tinh ham lugng P,Ostrong loai phan bon nay.

Huwéng din:
Coi khéi luong quing apatit 1a 100 gam.
_ 38,9

= 58,9 (gam) - Dewra).” Ty 0,19 (mol)

m 310

N Ca,(p0, ),

Npo =N, po,,, = 0,19 (mol) = m,, =0,19x142= 26,98 (gam)
Theo BTNT (P):

—_—

PTHH: Ca3(PO4)2 + 2stO4 dic Ca(H2P04)2 + 2C&SO4
0,19 0,38 mol
Ny <, = 0,38 (mol) o, m, ., =0,38x98 =37,24 (gam)

Theo PTHH
Khéi luong phan 1an superphosphate don diéu ché duge: 100 + 37,24 = 137,24 (gam)

Ham lugng P205 trong phan 1an superphosphate don diéu ché dugc la:
26,98

*100% =19, 66%
137,24

o —
olTl p,0,

Cau 15. (Trich dé HSG tinh Nghé An nam 2021 - 2022)

Mot loai phan bon NPK chira NH4NOs, (NH.4)HPO,, KCl va cac tap chét khong chura
nguyén t6 N, P, K. Trén bao bi ctia loai phan bén NPK nay c6 ghi cac chir s6 15.20.8. Tinh phén
tram khoi luong cac chat NH4NOs, (NH4).HPO4, KCI trong loai phan bon NPK ¢ trén.

Huéng din:

szoS m|<20
Trong 100 gam phan bon NPK c6 my = 15 gam; =20 gam; =8 gam



Duya vao bao toan nguyén t6 K va P ta c6 céac so do voi ti 1€ tuwong Gng:

——
1 K,O 2KCl

— —

94 149

- —

8 mga = 12,68 gam = %mgc = 12,68%

_}
1 P,Os 2(NH,),HPO,

— —

142 264
— — My, ueo, YoMy ) wpo,
20 =37,183 gam = =37,183%
(15-m, )
(rrarg (NH, ) HPO,) _
Myp o, = >3 %80 =20,322 gam YoM no,
- = =20,322%

Céu 16. (Trich dé HSG tinh Lang Son nam 2022 - 2023)

1. DAP 13 viét tat ctia diammonium hydrogenphosphate (NH,),HPO,. Phan hoa hoc nay
cung cap nguyén to dinh dudng nao cho cay trong? Xac dinh ham luong cua cac nguyén to do trong
cong thirc cua DAP.

2. Qua “Mic — ca” ¢6 vo cliing dugc thu gom dé san xudt gd ép, hat thom ngon c6 gia tri dinh
dudng cao. Ngudi dan tai xa Xuat L& huyén Cao Loc di trong thanh cong cdy “Mic —ca” tao ra san
pham nong nghiép sach, dem lai loi ich kinh té cao. Dé ciy phat trién tot & giai doan bon thic can
sir dung phan bon thich hop 1a NPK 4.12.7 - ky hiéu nay cho biét ti 18 khdi lwong cac thanh phan
cua

Ham lugng dam Ham lugng lan Ham lugng kali
%N = 4% %P,0s = 12% %K,0 =7%

Co3 mau phan bon amoni sunfat (NH4),SO,), supephotphat (Ca(H.PO,),) va kali clorua
(KCI), dé co loai phan bon NPK 4.12.7 bon ngay (tranh su bién doi hoa hoc ctia phén theo thoi
gian) nguoi dan can phai tron 3 mau phan bon trén theo ti 1¢ khoi luong nao?
Huwéng din:
1. Phan DAP cung cép nguyén t6 dinh dudng N, P cho ciy trong

Ham luong clia cic nguyén t6 dinh dudng trong DAP la:

)
%m, :“é'f X100 =21,21%;  %m, =100 =23,48%

2. Trong 100 gam phan NPK 4.12.7 c6

n
m, =4 (gam) = m, S :% =18,857 (gam)
¥ D
m,, =12 (gam) = M, e, :% =19,775 (gam)
g
|nK!{] :? {gal'ﬂ} = IanI :% :I_ I... Dgﬁ {galn.}

m My p0,),

:m,, =18,857:19,775:11,096 =1,7:1,78:1.

{ NH, 1,50,



Cau 17. (Trich dé HSG tinh Binh Pinh ndm 2022 - 2023)

Mot loai phan bon tong hop trén bao bi ghi ti 1¢ NPK 1a 10-20-15. Cac con‘sé nay chinh la
d6 dinh du6ng dam, lan, kali twong Gmg. Gia sir nha may san xuat phan bon nay bang cach tron 3
loai hoa chat Ca(NOs),, KHPO, va KNOs. Tinh phéan tram kho1 lvgng mo6i mudi Ca(NOs),, KH,PO
4, KNOs ¢0 trong loai phan bon d6. Biét rang céac tap chat khac khong chura N, P, K.
Huwéng din:

Xet 100 gam loai phan hoa hoc da cho, gém Ca(NO:s), (a mol), KH,PO, (b mol), KNO; (¢
mol) va céc tap chat.
- D6 dinh dudng cua dam (tinh biang %my) 14 10%:

10

X 14
my=142a+c)=10% 100  2a+c= (D

X rT}DZOS 3
- b6 dinh dudng cua lan (tinh bang % quy doi1) 1a 20%:

b
My 3" X
=" 142=20%100 < b=0,2817 (1)
- B¢ dinh dudng cua 1an (tinh bang %m0 quy doi) 13 15%:
bre 15
My o 2 X 47
= 94=15%"100 ®b+c= (11D

Tu (I), (IT) va (IIT) suy ra: a=0,3384; b=10,2817; ¢=0,0375

Phén tram khéi lwvong mdi mubi trong loai phan bén trén:

mCa(N03)2 Mk, po, Mno,
% =55,4976%; % =38,3112%; % =3,7875%;

Cau 18. (Trich dé HSG tinh Ha Nam nam 2022 - 2023)

Bang kién thtrc hoa hoc, em hay giai thich va viét phuong trinh hod hoc xay ra trong trudng
hop sau: Khong dugc bon chung cac loai phan dam NH4NOs, (NH4),SO4, CO(NH,), véi voi.

Huong din:

Do xdy ra cac phan ing hod hoc lam giam chét lugng ctia phan dam, lam dét bi trai cung.
ONH.NO; Ca(OH),  Ca(NO:) + 2NH; + 2H,0
(NH.),SOs + Ca(OH),  CaSOs + 2NH; + 2H,0
CONH), + 2H:0  (NH.).COs

_)
(NH4)2CO3 + Ca(OH)z CaCO3 + 2NH3 + 2H20
Cau 19. (Trich dé HSG tinh Pién Bién nam 2022 - 2023)

C6 4 mau phan bon hoa hoc khong nhan: Phan kali (KCl), phan dam (NHsNO), phan lan (Ca(H
2PO4)2), phan ure (CO(NH.),). O néng thén, néu chi c6 dung dich Ca(OH), co thé nhan biét duoc 4
mau phan bon trén khong ? Néu duoc hiy trinh bay phuong phap dé nhan biét va viét cac phuong
trinh phan tng.

Huong din:
Thudc thir: Dung dich Ca(OH),



KCl NH4NO3 Ca(H2P04)2 CO(NHz)z

Khong hién | Khi c6 mui . Két tia trang + Khi c6
. Két tua trang ‘- .
tuong khai mui khai

Ca(OH),

PTHH:
Ca(OH), +2NH,NO; — Ca(NOs), +2NH; 1 + 2H,0
2Ca(OH), + Ca(H,PO,),— Ca;(POy), | + 4H,0
CO(NH,), + H,0 — (NH,),CO:;

Céu 20. (Trich dé HSG thanh phé HCM ndam 2022 - 2023)

Str dung phan bon cho cay trong dung héu luong, dung thoi diém va dung cach la
bién phap han Che hién tugng pht dudng. Trong thuc té giai doan trai non phat trién nguoi ta
thudng bon vao mdi gbc mot loai _cay an trai 400 gam phan NPK 20-10-30 dé cho tri to va dep.
Hay tinh khéi lugng cac nguyén td nitrogen, phosphorus va potassium c6 trong 400 gam phan bon
trén.

Huong dén:

(%N =20% m,, =80 gam
%P0, =10% = {Mpp, =40 gam

| %K, 0 =30% m, , =120 gam
Trong 400 kg phan NPK (20-10-30) co:

- 31};2 %40 ~17. 46

gam

- :_3952 x120 ~99,57

gam



	Fe + 6HNO3 → Fe(NO3)3 + 3NO2 ↑ + 3H2O
	Fe + 4HNO3 → Fe(NO3)3 + NO↑ + 2H2O
	Theo PTHH: mol
	Fe3O4 + 10HNO3 → 3Fe(NO3)3 + NO2 + 5H2O
	x → 10x → x mol
	8Al + 30HNO3 → 8Al(NO3)3 + 3N2O ↑ + 15H2O
	Al + 4HNO3 → Al(NO3)3 + NO↑ + 2H2O
	Theo PTHH: mol
	VÍ DỤ MINH HOẠ
	Mg + 4HNO3 → Mg(NO3)2 + 2NO2 ↑ + 2H2O (1)
	3Mg + 8HNO3 → 3Mg(NO3)2 + 2NO↑ + 4H2O (2)
	Khối lượng dung dịch sau phản ứng:
	mdd = + - mkhí = 7,68 + 115,5 – 6,08 = 117,1 gam
	Theo BTNT (Mg): mol
	

