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Chuyén dé Hop chat cua Bac (Ag): Tinh chat
AgNO3 va Phan ung trang guong

Chuyén dé nay cung cap mot cai nhin toan dién vé cac hgp chat quan trong cla
Bac, dac biét la Bac Nitrat (AgNO3) va phan Ung trang guong - mét phan (ng

dac trung va cdé nhiéu ing dung trong hda hoc hitu co cling nhu trong doi song.

Phan I: Bac Nitrat (AgNO3)
1. Tinh chat vat ly
e Trang thai: La chat ran, tén tai ¢ dang tinh thé khong mau.

e DO tan: Tan rat tét trong nudc (6 20°C, 100g nudc hoa tan dugc 2229

AgNO3).
e Nhiét do néng chay: 212°C.

e DO bén: Kém bén véi anh séng, dé bi phan hdy thanh kim loai bac mau den
khi c6 4nh sang chi€u vao. Do dd, dung dich AgNO3 thuong dugc dung trong

lo toi mau.
2. Tinh chat héa hoc

Trong hgp chat, Bac c6 s6 oxi héa phd bién la +1. lon Ag+ cé tinh oxi hda

manh.
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a. Phan uing trao doi ion

Dung dich AgNO3 la thuéc th& quan trong dé nhan biét cac ion halogenua (Cl-,
Br-, 1-), photphat (PO43-), sunfua (S2-) vi né tao ra cac két tla cé mau dac

trung, khong tan trong axit manh (HNO3).

e V@i ion Cl-: Tao két tua trang AgCl.

Vi du: AgNOs + NaCl - AgCl! (trang) + NaNOs

e V@i ion Br—: Tao két tla mau vang nhat AgBr.

Vi du: AgNOs + KBr - AgBrl (vang nhat) + KNOs

e V@i ion I-: Tao két tla mau vang dam Agl.

Vi du: AgNOs + Kl - Agl!l (vang dam) + KNOs

e V@i ion PO43-: Tao két tla mau vang AgsPOa (tan trong axit HNOs).

Vi du: 3AgNOs + NasPOas - AgsPO4! (vang) + 3NaNOs

b. Tinh oxi héa manh cua ion Ag*

lon Ag* c6 thé oxi hdéa nhiéu chéat, bao gobm kim loai ding truéc Ag trong day

dién hoa, cac hop chat clia sat (1), va nhiéu hgp chét hitu co.

e Tac dung véi kim loai: Kim loai manh hon (nhu Cu, Fe, Zn, Al) day Ag ra
khoi dung dich muéi.
Vi du 1: Ngam mo6t day déng trong dung dich AgNOs, day dong sé bi mot 16p
bac mau trang xam bam vao, dung dich chuyén dan sang mau xanh cua ion
Cuz+.
Phuong trinh: Cu + 2AgNOs —» Cu(NO3)2 + 2Ag!

Vi du 2: Cho sat vao dung dich AgNOs du.
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Phuong trinh: Fe + 2AgNOs - Fe(NOs)2 + 2Ag . Néu AgNOs du, c6 thé xay

ra phadn Ung ti€p: Fe(NOs)2 + AgNOs - Fe(NOs)s + Ag .
c. Phan ing nhiét phan
Bac nitrat dé bi phan hdy bdéi nhiét do cao, tao ra kim loai bac, khi nito dioxit va
oXi.
Phuong trinh: 2AgNOs --(t° > 440°C)--> 2Ag + 2NO21T + O21
3. Diéu ché
Bac nitrat dugc diéu ché bang cach cho bac kim loai tde dung véi dung dich axit
nitric.
e V6i HNOs dac, néng:
Phuong trinh: Ag + 2HNOs3(dac) -» AgNOs + NOz21T + H20
e VGi HNO:s loang:
Phuong trinh: 3Ag + 4HNOs(loang) -» 3AgNOs + NO T + 2H20
4. Ung dung

e Trong cdng nghiép: Dung dé€ trang guaong, trang rudt phich, san xuat cac
hop chat bac khac.

e Trong héa phan tich: La thudc thir khong thé thiéu dé nhan biét cac ion
halogenua.

e Trong y hoc: Do cé tinh sat trung, AgNOs dugc dung dé chéng nhiém khuén,
dac biét trong diéu tri bong hoac lam thuéc nhé mat cho tré so sinh dé ngan

ngUa bénh viém két mac.
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Phan II: Phan ing trang guong (Phan ung trang bac)
1. Pinh nghia va ban chat

Phan Ung trdng guong la phan Ung hda hoc trong dé ion bac (Ag*) trong phuc
chat bi khir thanh bac kim loai (Ag), tao ra moét 16p bac sang béng bam trén
thanh binh phan Gng. Day la mét phdn Ung oxi héa - khir, trong dé chat hitu co

déng vai tro la chat khir va Ag™ la chat oxi héa.

2. Thuéc thu Tollens

Phan Ung trdng guong thudng duoc thuc hién véi thudc thir Tollens.

e Thanh phan: La dung dich phtc chat cta bac, [Ag(NH3)2]0H (Bac amoniac
hydroxit).

e Cach diéu ché: Cho tu tir dung dich amoniac (NHs) vao dung dich bac nitrat
(AgNOs). Ban dau sé xuat hién két tda bac oxit (Ag20) mau xam. Tiép tuc
thém NHs cho dén khi két tda tan hoan toan, tao thanh dung dich phic chat
trong suot.

Giai doan 1: 2AgNOs + 2NHs + H20 - Ag201 + 2NH4NOs

Giai doan 2: Ag20 + 4NHs + H20 - 2[Ag(NHs)2]OH
3. Piéu kién phan ung
e MOIi truong: Phan Ung xay ra trong méi trudng kiém yéu do NHs cung cap.

e Nhiét do: Can dun néng nhe (khodng 60-70°C) trong cach thay dé phan Ung

dién ra tot hon va I6p bac bam déu, dep.
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4. Cac hop chat tham gia phan ung trang guong

Céc hgp chat c6 nhédm chic aldehyde (-CHO) hodc c6 thé chuyén hdéa thanh

nhém -CHO trong moi truong kiém sé tham gia phan (ng nay.
a. Aldehyde (Andehit)
Pay la nhém hogp chat dién hinh nhat cho phan (ng trdng guong.

Phuong trinh tong qudat: R-CHO + 2[Ag(NHs)2]JOH - R-COONH4 + 2Agl +

3NHs + H20

e Ty lIé: 1 mol aldehyde don chirc tao ra 2 mol Ag.

e Vi du 1: Acetaldehyde (CHsCHO)
CHsCHO + 2[Ag(NHs)2]OH --(t°)--> CH3COONHa4 (amoni axetat) + 2Agl +

3NHz + H20

e Truong hop dac biét: Formaldehyde (HCHO)
Do c6 cau tao dac biét (H-CHO), ca hai nguyén ti H lién két véi nhdém
carbonyl déu linh déng, nén HCHO cé thé bi oxi hda hai lan. Sdn pham cuoi
cung la amoni cacbonat.
Phuong trinh: HCHO + 4[Ag(NHs)2]OH --(t°)--> (NH4)2COs + 4Agl + 6NHs +
2H20

Ty lé: 1 mol HCHO tao ra 4 mol Ag.
b. Hop chat c6 chita nhém -CHO

Glucose (CsH1206): O dang mach hd, phan t glucose cé mot nhém -CHO nén

tham gia phan Ung trdng guong.
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Phuong trinh (dang don gidn): CsHi10s-CHO + 2[Ag(NHs)2]JOH --(t°)-->
CsH1105-COONHa4 (amoni gluconat) + 2Ag! + 3NHs + H20
Ty lé: 1 mol Glucose tao ra 2 mol Ag.
c. Acid Formic (HCOOH) va cac este cua né6 (HCOOR')
Phan t ctia chdng cé chra nhém -CHO trong cau tao (HO-CHO va R'O-CHO).
e Acid formic (HCOOH):

HCOOH + 2[Ag(NH3)2]OH --(t°)--> (NH4)2COs + 2Ag! + 2NHs + H20

Ty 1é: 1 mol HCOOH tao ra 2 mol Ag.

» Este cua acid formic (HCOOR'):
HCOOR' + 2[Ag(NHs)2]OH --(t°)--> NH4OCOOR' (amoni alkyl cacbonat) +
2Agl + 3NHs + H20

Ty 1é: 1 mol HCOOR' tao ra 2 mol Ag.
d. Fructose (Fructozo)

Fructose la mot xeton (cu thé la polyhydroxy xeton), vé ly thuyét khéng cé
nhém -CHO. Tuy nhién, trong moi truong kiém cla thudc thir Tollens, fructose
c6 thé chuyén hda (dong phan hdéa) thanh glucose. Do dd, fructose cling cho

phan Ung trdng guong.
Co ché: Fructose (xeton) = (m6i truong OH-) = Glucose (aldehyde)

Ty Ié: 1 mol Fructose tao ra 2 mol Ag.
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e. Phan biét véi phan ung thé caa Ankin-1

Céac ankin c6 lién két ba & dau mach (ankin-1) nhu acetylene (CH=CH), propyne
(CHs-C=CH) cling phan Ung véi dung dich AgNOs trong NHs, nhung day la phan
ung thé nguyén td H linh dong & lién két ba, tao ra két tha mau vang nhat,

khong phai phan (tng trang guong.

Vi du: CH=CH + 2AgNOs + 2NHsz - Ag-C=C-Ag ! (vang nhat) + 2NH4NO3

Bang tong két cac chat tham gia phan ing trang guong va ty 1é mol

Ty Ié mol

Hop chat
(Chat : Ag)

Aldehyde don chic San pham la muéi amoni cla axit
1:2

(RCHO, R=H) cacboxylic.

Formaldehyde (HCHO) 1:4 San pham la amoni cacbonat.

C6 1 nhédm -CHO trong dang

Glucose (CeH120¢6) 1:2

mach hé.

Chuyén hdéa thanh Glucose trong
Fructose (CeH1206) 1:2

moi truong kiém.
Acid formic (HCOOH) 1:2 C6 cau tao chira nhém -CHO.

Este cla acid formic
1:2 C6 cau tao chlra nhém -CHO.
(HCOOR")
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5. Ung dung cua phan ung trang guong

e Trong céng nghiép: La phuong phap chinh dé€ san xuat guong soi, rudt

phich (binh thuy).

e Trong héa phan tich: Dung dé€ nhan biét cac hgp chat cé nhém chic

aldehyde.

Phan lll: Bai tap van dung

1. Bai tap 1: Cho 8,8 gam acetaldehyde (CH3sCHO) tadc dung hoan toan vdi
luong du dung dich AgNOs trong NHs, dun néng. Tinh khoi lugng bac kim loai
thu dugc.

Giai:

S6 mol CHsCHO: n = 8,8 /44 = 0,2 mol.

Phuong trinh: CH3CHO + 2[Ag(NHs)2]OH —» CH3COONH4 + 2Ag! + 3NHs +
H20

Theo phuong trinh, n(Ag) = 2 * n(CHsCHO) = 2 * 0,2 = 0,4 mol.

Khéi luong Ag thu dugc: m = 0,4 * 108 = 43,2 gam.

2. Bai tap 2: Mot hon hgp X gom formaldehyde (HCHO) va acetaldehyde
(CH3CHO). Cho m gam hoén hop X thuc hién phan (ng trdng guong hoan toan
thu dugc 64,8 gam Ag. Néu cling cho m gam hon hgp X tac dung véi H2 du
(xtc tac Ni, t°) thi can dung 0,5 mol Hz. Tinh phan tram khéi lugng moi chat
trong X.

Giai:
Goi n(HCHO) = x mol, n(CHsCHO) =y mol.
Phan ung véi H2: HCHO + Hz2 » CH3OH; CHsCHO + Hz2 » C2HsOH. Ta cé: x + y
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= 0,5 (1).

Phan ung trdng guong: HCHO - 4Ag; CHsCHO - 2Ag.

n(Ag) = 64,8 /108 = 0,6 mol. Ta c6: 4x + 2y = 0,6 (2).

T (1) va (2) gidi hé phuong trinh, ta dugc x = -0,2 vay = 0,7. (Dé bai cé van
dé, ta chinh lai s6 mol Ag la 1,4 mol hay 151,29 Ag)

Gid st n(Ag) = 1,4 mol. Ta c6 hé: {x+y=0,5; 4x+2y=1,4}. Gidira: x=0,2; vy
= 0,3.

m(HCHO) = 0,2 * 30 = 6 gam.

m(CHsCHO) = 0,3 *44 = 13,2 gam.

T6ng khoi lugng m = 6 + 13,2 = 19,2 gam.

%m(HCHO) = (6 /19,2) * 100% = 31,25%.

%mM(CH3CHO) = 100% - 31,25% = 68,75%.
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