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II. Cac chit khir thwong giip
II.1. Kim loai

TAt ca kim loai déu 1a chat khir. Kim loai bi khir tao thanh hop chat ctia kim loai trong
d6 kim loai c6 sd oxi hoa duong. Phan tmg nao c6 kim loai tham gia thi d6 14 phan ting
oxi hoa khtr va kim loai Iuén luén dong vai tro chat khir. Kim loai ¢ thé khur cac phi
kim, axit thong thwong, nwéc, axit c¢é tinh oxi h6a manh, mudi cia kim loai yéu hon,
oxit cua kim loai yéu hon, dung dich kiém,...

a. Kim loai khir phi kim (F,, Cl,, Bry, I, O,, S, N,, P, C, Si, Hy) tao mudi hay oxit

Thi du:
0 0 +3 -1
Fe + 32ClL, —“> FeCls
Sét _ Clo St (IIT) clorua
(Chatkhir)  (Chét oxi hoa)
0 0 +2 -2
Fe + S SN FeS
Sat Luu huynh Sét (IT) sunfua

(Chat khir)  (Chét oxi hoa)

0 0 +8/3 -2
0
3Fe + 202 t—) FC304
St Oxi St tir oxit

(Chatkhir)  (Chat oxi hoa)

Khi d6t nong, sét chdy trong oxi theo phan tng trén. Khi sir dung céc cong cu béng thép, khi gia cong thép,
nhiing tia lira sdng ban toe ra 1a nhitng vay hat sat tir oxit (Fe;04) dugc dot nong trang.

Trong khong khi 4m, hay trong nudc c6 hoa tan oxi, sit bi gi (ri) d& dang theo phan tng:

0 0 +3 -2
2Fe + 3/202 + l’lH20 2 F6203.HH20
hay:
Fe + 3/40, + 32H,0 —— TFe(OH)
0 0 +3-1
Al + 32X, — AlX;
Nhom Halogen Nhom halogenua  (X;: F,, Cly, B, )

(Chatkhir)  (Chét oxi hoa)

Nhom tu boe chay khi tiép xuc voi halogen (flo, clo, brom, iot), mirc d6 méanh liét giam dan tir F, dén I,. I,
can ¢6 H,O lam xuc tac.

2A1  + 3120, ——> ALO;s

Bot nhom chay trong khong khi véi ngon Itra sang choéi va toa ra lwgng nhiét 16n
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0 0 +3-2
2A1 + 38 —Y 5 ALS;
Nhém sunfua

Al,S; chi hién dién ¢ dang rén, trong dung dich nudc no6 bi thiy phan hoan toan, tao nhdm hidroxit va khi
hidro sunfua: Al,S; + 6H,O0 ———> 2AIl(OH); + 3H,S

2A1 + N, —2 2AIN (Nhom nitrua)

4A1 + 3C — 5  AlLC; (Nhom cacbua)

Al + P —2 5 AIP (Nhom photphua)

Al + H, d

Cr + 32F, ——> CrF3 (ChiF,méitic dung voi Cr & nhiét do thuong, cac phi kim khac
the dung Cr & nhiét do cao)

Cr + 3/2Cl, —“—> CCl; [ Crom (I clorua]

2Cr + 3S —“»  CnSs

Cr + 12N, —25 CrN [Crom (Ill) nitrua ]

2Cr + 320, —2> CrOs [Crom () oxit]

cr + P —25 CrP [ Crom (IIT) photphua ]

Cu + 120ydw) —%> CuO
DPong Oxi Dong (II) oxit
(mau do) (mau den)

2Cu  + 120(thiéy) —“—> Cu,0
Dong (I) oxit
(mau do gach)

Cu + S —5 CuS [ Bdng (1) sunfua ]
2 + S Cu,S [ Ddng (I) sunfua ]

Cu + ClL, —5 cCuCl

Cu+H2%O<>
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Cu + N %’06

Cu + C —5%

3Cu + P —% 5 CusP [Péng () photphua , Phosphur déng (I)]
4Cu + Si  —“ s CuwsSi [Pbng (I) silixua, Silicur ddng (T)]
Ag + 0, —%

Ag + H, %

2Ag + S — 5 AgS (Bac sunfua, Sulfur bac, c6 mau den)
Ag + 12C, —S5 AgCl

Ag + N 5%

Ag + C 0

Ag + Si —5

Z/n + H, —5

Zn + 120, —" 5 ZnO (Kém oxit, Oxid kém)

Zn + S  —% 5 7ZnS (Kém sunfua, Sulfur kém)
Zn + C12 —> ZIlC12

/n + N, %

3Zn + 2P SN Zn3P;  (K&m photphua, Phosphur k&m, Thubc chudt)

0

Zn + C —>

0,

Zn + Si !

Bién soan: V6 Hong Thai
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2Na + 1/20,, ——> NayO (Natri oxit. Natri chay cho ngon lira mau vang)

2Na + Oy(du) ——> NayO; (Natripeoxit, Peroxid natrium)
Na + 1/2ClL —— NaCl
£ S . .
Na + 1/2H; —> NaH (Natri hidrua, Hidrur natrium)
2Na + S ——> Na,S (Kim loai kiém tac dung ngay v6i bot luu huynh & nhiét d6 thuong)
3Na + 12N, EEEAEN NazN  (Natri nitrua, Nitrur natrium)
3Na + P % NazP  (Natri photphua)
Ca + 120, ——> CaO (Canxioxit, Oxid calcium)

Caméng chayy + H, —"— CaH, (Canxihidrua)

Ca + Clz —> CaClz
Ca + S —— cCasS
3Ca + N, SENAEN CazN,  (Canxi nitrua)

3Ca + 2P —" 5 (CasP, (Canxiphotphua)

Ca + 2C —2 5 (CaC, (Canxicacbua, Carbur calcium)

2Ca + Si —% CaSi (Canxisilixua)

Mn + Cl, —“> MnCl, (Man gan (II) clorua, Clorur mangan (II))
Mn + S —">» MnS

3Mn + N, —“> Mn3N,  (Mangan (II) nitrua)

2Mn + Si —2 Mn,Si (Mangan (II) silixua)

Mn + H, —X%
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3Mn + 2P " MnsP,  (Mangan (IT) photphua)

Mn + O BN MnO; (Mangan dioxit)

Ag + H, ‘f)é

Ag + O, A><>

2Ag + ClL, —" 2AgCl

Ag + C %

Ag + si 56

He + H, —5%

Hg + 120, —%>5 HgO (Thay ngan (II) oxit, c6 miu do hay vang)
Hg + S —— HgS

Hg + Clh, ——> HgCh

Hg + H2 ﬁét

Hg+N2ﬁ’0é

3Hg + 2P —" HgP, (Thiy ngan (II) photphua)
He + Csi —5%

Pb + 120, —“>» PbO (Chil)oxit)

Pb + S ——>5 PbS

Pb + ClL —°>5 PbChL

Pb + 2H, ¢, PbH,; (Chi(IV) hidrua)

Bién soan: V6 Hong Thai
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b. Kim loai khir ion H' ciia axit théng thwong, tao mudi va khi hidro.

Kim loai dirng truwéc H trong diy thé dién hoa khir dugc ion H" cua axit thong
thuong tao khi hidro (H,), con kim loai bi oxi hoa tao mudi.

K CaNa Mg Al Mn Zn Cr Fe Ni Sn Pb|H Cu Ag Hg Pt Au

Thidu: o +1 +2 0
Fe + HQSO4(1) > FeSO, + H,
Sét Axit sunfuric (lodng) Sét (II) sunfat ~ Khi hidro
(Chét khr) (Chét oxi hoa)

Al + 3HCI —— AICl; + 3/2H;

Cu + HCl %

Na + CH;COOH —— CH3COONa + 1/2H;

Hg + HBr ﬁé)

Cr + 2HCI —_— > CI'Clz + H2

Ca + 2HBr ——> CaBr, + H,

Ag + H,SOu) AR

Zn + 2HCOOH —— Zn(HCOO), + H,

Kém Axit fomic Kém fomiat Hidro

c. Kim loai kiém, kiém thé khir dwge nwde ¢ nhi¢t do thuong, tao hidroxit kim loai va
khi hidro.

Kim loai kiém: Li, Na, K, Rb, Cs, Fr

Kim loai kiém tho: Ca, Sr, Ba, Ra

Thidu: o +1 +1 0
Na + H,O ——> NaOH + 1/2H,
Natri Nudc Natri hidroxit Hidro

(Chat khtr)  (Chat oxi hoa)

K + HO ——> KOH + 1201,
Ca + 2H,0 —> CaOH), + H,
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d. Trén nguyén tic, cac kim loai dieng truée H trong diy thé dién hoa c6 thé khir duoc
hoi nuwéc 6 nhiét do cao, tao oxit kim loai va khi hidro.

K CaNa Mg Al Mn Zn Cr Fe Ni Sn Pb[H Cu Ag Hg Pt Au

Thidu: o +1 +2 0
0
/n + H20 — 7Zn0O + Hz
Kém Hoi nuéce Kém oxit  Khi hidro

(Chat khtr)  (Chéat oxi hoa)

3Fe + 4H,0 —9¢ 5 Fe,0, + 4H,
Fe + H,O LOOC) FeO + H»

Mg + H,0 —“» MgO + H,

2Cr + 3H,0 —%>» Cr0; + 3H,

e. Kim loai (trir vang, bach kim) khir dwg'c axit c6 tinh oxi hoa manh [HNOs, H,SO4
(dac, nong)] tao muoi, khi NO,, NO hay SO, va H,O.

Thidu: o +5 +3 +4
Fe + O6HNOs;(dnong) ——> Fe(NOs); + 3NO, + 3H,0
Sét Axit nitric d@m déc nong Sét (III) nitrat Nito dioxit

(Chatkhtr)  (Chét oxi hoa)
Fe + 4HNOs() ——> Fe(NOs); + NO + 2H,0
2Fe + 6H,SO4(d,néng) —— Fex(SO4); + 3SO, + 6H,0
Cu + 4HNOs(d) ——> Cu(NO;3), + 2NO, + 2H,0
3Cu + 8HNO3(I) ——> 3Cu(NO;3), + 2NO + 4H)0O
Cu + 2H,SO4(d,n6éngy —— CuSO4 + SO, + 2H,0
3Ag + 4HNO;() ——> 3AgNO; + NO + 2H,0

Ag + 2HNO;d) ——> AgNO; + NO, + H,0

Ag + HS0() —%
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2Ag + 2stO4(d, Ilél’lg) E— AngO4 + SO, + 2H,0
Zn + 4HNOs;(d) —— Zn(NO;), + 2NO, + 2H,0

f. Kim loai manh (trir kim loai kiém, kiém thd) khir dwec ion kim loai yéu hon trong
dung dich muoi.

K Ca Na Mg Al Mn Zn Cr Fe Ni Sn Pb H Cu Ag Hg Pt Au

Thi du:
3Mg + 2AICl3(dd) —— 3MgCl, + 2Al

0 +3 +2 0
3Mg  + 2AIF7  ——  3Mg¥ +  2Al

Magie dd m}léi nhém Muéi magie  Kim loai nhém
(Chatkhtr)  (Chat oxi hoa) (Chat oxi hod)  (Chat khrr)

Phan Gng trén xay ra dugc la do: Tinh khur: Mg > Al
Tinh oxi hoa: AP" > Mg*

Fe + CuSO;y —— FeSOs + Cu

Cu + FeCl, %

Cu + 2FeClz; ——> CuCl, + 2FeCl,
Fe(du) + 2AgNO; —— Fe(NO;3), + 2Ag
Fe + 3AgNOs;(du) ——> Fe(NO3); + 3Ag
Ni + FeSOs —o

Ni + Fey(SO4)3; ——> NiSOs + 2FeSO4

/n + FC(CH3COO)2 e d Zn(CH3COO)2 + Fe
Zn + FeS —X—>

Fe + ZnCl, %

3Zn(du) + 2FeClsy; —— 3ZnCl, + 2Fe
Zn + 2FeCly(du) —— ZnCl, + 2FeCl,

Na + CuSO4dd) —¥> NaSOs + Cu

219



220

Giao khoa hoa vo co Bién soan: V6 Hong Thai

Na + H.O ——> NaOH + 1/2H;
2NaOH + CuSO; ——> Cu(OH), + NaSO4

Ca + FeCly(dd) % CaCl, + Fe
Ca + 2H,0 — Ca(OH), + H,
3Ca(OH), + 2FeCl; ——> 2Fe(OH)y|, + 3CaCl,

g. Kim loai manh khir dugc oxit kim loai yéu hon & nhiét d6 cao (Thuong gip
nhat la phan ing nhi¢t nhom).

K Ca Na Mg Al|Mn Zn Cr Fe Ni Sn Pb H Cu Ag Hg Pt Au

Thi du:
0 +3 +3 0
2A1 + Fe,03 ———> ALO; + 2Fe
Nhom Sét (I11) oxit Nhom oxit Sét

(Chat khir) (Chat oxi hoa)

2A1 + 3Cu0 —2> ALO; + 3Cu

3Mg + ALO; ———> 3MgO + 2Al
2Mg + TiO, ——>» 2MgO + Ti

3Mg + Cr0; —->» 3MgO + 2Cr

h. Cac kirp loai co oygit lwéng tinh (trur Cr, gém Al, Zn, Be, Sn, Pb) khir dwgc dung
dich kiém, tao muoi va khi hidro.

0 +1 +3 0
Al + OH + H,0O —— AlO, + 3/2H,
Nhom Dung dich kiém Mubi aluminat Khi hidro

(Chat khtr)  (Chét oxi hoa)

Zn + 20H ——> ZnO,> + H,

Kém Muodi zincat

Be + 20H ——> BeO,” + H,

Berili Mubi berili
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_— 0 —
Sn + 20H —“» Sn0O,> + H,
Thiéc Mudi stanit

Pb + 200 —“> PbO,> + H,

Chi Mubi plumbit
Cr + OH + H0 %
Crom

IL.2. Hop chit ciia kim loai trong d6 kim loai ¢é so oxi héa trung gian, ma thudng gip
la Fe(Il) [nhu FeO, Fe(OH),, FeSO4, FeCl,, Fe(NOs),, Fe?*, FeS, FeS;], Fe;0y,
Cr(IT), Cu,0. Céc chat khir ndy bi oxi hoa tao thanh hop chat cta kim loai d6 c6 s6
oxi hoa cao hon.

Thi du:

+2 0 +3 -2

2Fe0 + 120, —2 Fe,04

St (IT) oxit Oxi St (I1I) oxit

(Chatkhtr)  (Chét oxi hoa)

3FeO + 10HNO3() —— 3Fe(NO;3); + NO + 5SH,0

2FeO + 4H2$O4(d, Il()l’lg) 2 FCQ(SO4)3 + SOZ + 4H20
2Fe(OH), + 1/20, + H,0 —— 2Fe(OH);

(Mau tring hoi xanh lyc) (KK) (Mau nau do)

2Fe(OH), + 120, —“> Fe03 + 2H,0

+2 0 +3 -1
2Fe(OH), + Cl, + 2NaOH —— 2Fe(OH)l; + 2NaCl
(Chat khtr)  (Chéat oxi hoa)

+2 +1 +3 -1
2Fe(OH), + NaClO + H,O ——> 2Fe(OH); + NaCl

3Fe(OH), + I10HNOs(I) —> 3Fe(NO3); + NO + 8H,0
10FeSO4 + 2KMnO4 + 8H,SOs —— 5Fey(SO4); + 2MnSO4 + K,SO4 + 8H,0
FGCIQ + 1/2C12 —_—> F€C13

2F6304 + 10H2$O4(d, I’l()Ilg) 2 3F62(SO4)3 + SOZ + 10H20
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FeCO; + 4HNOsd) ——> Fe(NO3); + NO, + CO, + 2H,0
2FeS + 9/20, —“> TFe,03 + 2SO,

FeS, + IS8HNOsd) —> Fe(NOs); + 2H,S04 + 15NO, + 7H,0

2FeS, + 14H,S04(d, néng) —> Fex(SO4); + 1580, + 14H,0

2Cr0 + 120, —“5 Cn0;

+2 0 +3 -2
2Cr(OH), + 120, + H,0 —> 2Cr(OH);
Crom (II) hidroxit Khong khi Crom (III) hidroxit
(c6 mau vang nau) ) (c6 mau xanh réu)
(Chat khr) (Chat oxi hoa)

Cr*" khtr duoc ion H' cua dung dich axit thong thuong tao khi H,, con Cr** bi oxi
héa tao Cr*"

'+ 2H —— o+ W
Cu,O0 + 120, —“> 2Cu0
Cu,O0 + 3H,S04(d,néng) —2 5 2CuSO; + SO, + 3H,0
3Cu;0 + 14HNOs(l) —— 6Cu(NO3), + 2NO + 7H,0
IL.3. Mot 50 phi kim, nhu Hy, C, S, P, Si, Ny, Cl,. Cac phi kim nay bi oxi hoa tao thanh

hop chét cua phi kim, trong d6 phi kim ¢ s6 oxi hoa duong. Cac chat oxi hoa
thuong dung dé oxi hda cac phi kim 1a oxit kim loai, oxi, HNO3, H,SO4(déc, nong).

Thi du:
0 0 +1-2
H, + 120, —> H0
Hidro Oxi Nudc

H, + Cui0O —“> H,0 + Cu

H, + A1203 !

3H, + Fe,0; —“>s 3H,0 + 2Fe

222



Gigo khoa hoa v6 co 223 Bién soan: V6 Hong Thai
C + 120,(thifyy ———> CO

C + Oydu) —“> CO,

C + Fe0; —“> CO,

C + Mg0 —5¢

C + Zn0O —“% CO + Zn

C + 4HNOyd) —-> CO, + 4NO, + 2H,0

C + 2H,S04d) —-> CO, + 280, + 2H,0

0 0 +4 -2

0
C + 25 —( CS,
Chitkhr  Chét oxi hod Cacbon disunfua

C + H,O — 5 CO + H,

C + 2H,0 —"® 5 CO, + 2H,

C + €O, —‘fw ., 200

9C + 3Fe0; —L“ 5 9CO + 6Fe

3C + 2KCIO; —%» 3CO, + 2KCI

C + 2KNO; —“» (CO, + 2KNO,

C + 2Cu(NO;), —“> CO, + 2Cu0 + 4NO,
2C(dw) + Cu(NO;), ——>» 2CO + Cu + 2NO,

C + AgNO; —“»5 CO + Ag + NO,

0 0 +4 -2
0
S + O, — SO,
Luu huynh Oxi Khi sunfuro; Luu huynh dioxit

(Chat khtr) (Chat oxi hoa)
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S + Ch, — SCL

S + 2HNOs(l) ——> H,SO; + 2NO

S + 6HNO3(d) E— HzSO4 + 6N02 + 2H20

S + 2H,SO4(d, n6ng) —— 3SO, + 2H,0
S 4+ H,SO41)

3S + 2KClO; —“5 3SO, + 2KCI
S + 2KNO; —“> SO, + 2KNO,

6S + 8K2C1’207 —i—) 6802 + 4CI‘203 + 8K2CI‘O4

0 0 +5-2
4P + 50, —> 2P,05
Photpho Oxi Anbhidrit photphoric; Diphotpho pentaoxit

4P + 30(thifu) —— 2P,0s
2P + 5Cl(dw) —“—> 2PCls
2P + 3Cly(thifu) ———> 2PCl
3P + SHNOsl) + 2H,0 —— 3HsPO; + 5NO

P + SHN03(d) —_—> H3PO4 + 5N02 + HzO

P + H,SO4() 9@

2P + S5H,SO4d, néng) —— 2H;PO; + 580, + 2H,0
6P + 5KCIO; ———> 3P,0s + 5KCI
2P + 5KNO; —“s P,0s + S5KNO,
6P + 10K,Cr,0; —“—> 3P,0s + 5Cr0; + 10K,CrOy

Si + 0, —“» Sio,
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Si + 2F, —— SiFy

Si + 2KOH + H,0 —— K)Si03 + 3/2H;

Si + 2H,0 ¢, Si0, + 2H,
Si + 2CL, ¢ sicl,

N, + 0, —%C  9NO

C, + H,O ——> HCI + HclO

IL.4. Mot s6 hop chit caa phi kim, trong d6 phi kim c6 sé oxi héa trung gian, nhu
CQ, NO, NOz, NOz_, SOz, SO32_, Na28203, FCSQ, P203, C2H4, C2H2,...’CéC hO’p
chat nay bi oxi hoa tao thanh hop chat cta phi kim trong d6 phi kim c6 s6 oxi hoa

cao hon.
Thidu: +2 0 +4 2
co + 120, —%5 CO,
Cacbon oxit Oxi Cacbon dioxit

(Chét khir)  (Chét oxi hoa)
CO + 3Fe0; —%> CO, + 2Fe;04
CO + Fes04 —“> CO, + 3FeO
CO + FeO —“>5 CO, + Fe

CO + ALO; —5

CcO + Cu0 —“5 COo, + Cu

NO + 120, ——> NO;

+4 +5 +2
3NO, + H, 0 ——> 2HNO; + NO

2NO, + H,O + 1/20, ——> 2HNOs

2NO, + 2NaOH —— NaNO, + NaNOs; + H;O

SKNO; +2KMnO,; + 3H,SO; —— 5KNO; + 2MnSO4 + K,SO4 + 3H,O
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SO, + 120, VZOS(Pt),450°g SO;

SO, + Cl, + 2H,0 —— H,SO4 + 2HCI
SO, + Br, + 2H,0 —— H,SO4 + 2HBr
SO, + b, + 2H,0 —— H,SO, + 2HI
580, + 2KMnO; + 2H,0 —— 2H,SO4 + 2MnSO; + K,SO4
5K»SO; + 2KMnO4 + 3H,SO4 —— 6K,S04 + 2MnSO4 +  3HO

Na,SO; + Cl, + H,O —— Na,SO; + 2HCI

+2 0 42,5 -1
2Na28203 + Iz —> NaZS4O6 + 2Nal
Natri tiosunfat, Natri hiposunfit ot Natri tetrationat Natri iodua
(Chat khtr) (Chat oxi hoa)

P,0; + 120, —“> P,0;s

CH, + 30, —“> 2C0, + 2H,0

IL5. Cac hop chit ciia phi kim, trong d6 phi kim c6 s6 oxi héa thap nhit (cuc tiéu),
nhu X™ (CI', Br, I', HCI, HBr, HI), Sz_’, H,S, NHj3, PH;, CHs, NaH, CaH,, ...Cac
hop chat bi oxi hoa tao phi kim don chat hay hop chat cua phi kim c6 s6 oxi hoa

cao hon.

Thi du: -1 +4 0 +2
4HCId) + MnO, ——> Cl, + MnCl, + 2H,0
Axit clohidric  Mangan dioxit Clo Mangan (II) clorua

(Chatkhir)  (Chat oxi hoa)

-1 +7 0 +2
16HCI + 2KMnOy —— 5Cl, + 2MnCl, + 2KClI + 8H,O
Axit clohidric  Kali pemanganat Khiclo Mangan (IT) clorua

(Chatkhtr)  (Chét oxi hoa)

-1 0 0 -1
2KBr + Cl, —— Bn, + 2KCI
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2HBr + Cl, —— Br, + 2HCI

2Nal + Br, —— I, + 2NaBr

2 +4 0
2H,S + SO, —> 38 +  2H,O
Hidro sunfua Khi sunfuro Luu huynh

(Khi mui trimg thdi) (Khi mui hdc) (Chat rin mau vang nhat)
(Chétkhir)  (Chét oxi hoa)

-2 +3 0 +2
KoS + 2FeCls, —— S+ 2FeCl, + 2KClI

-2 +3 0 +2
H,S + 2FeClz; —— S + 2FeCl, + 2HCI

-1 +3 0 +2
2KI + Fex(SO4); ——> I, + 2FeSOs + K,S04

-3 +2 0 0
2NH; + 3Cu0 —2 5 N, + 3Cu + 3H,0

3 0 0 -2
2NH; + 320, —“>5 N, + 3H,0

3 0 +2 -2
2NH; + 520, —2 5 2NO + 3H,0

-1 +1 0
NaH + H,O —— H; + NaOH
Natri hidrua Nudc Hidro  Natri hidroxit

(Chat khir)  (Chat oxi hoa)

-1 +1 0
CaHz + 2HCl] —— H2 + CaClz
Canxi hidrua  Axit clohidric Hidro  Canxi clorua

(Chat khir)  (Chét oxi hoa)

-3 +5 +5 +4
PH; + 8HNOs;d) —— H3PO4 + 8NO, + 4H)O

Photphin Axit photphoric  Nito dioxit
4 0 +4 2

CHy + 20, —— CO, + 2H,0

Metan Oxi

(Chat khtr)  (Chét oxi hoa)
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Ghi chu quan trong

G.1. Phan tir ndo chi can chira mot nguyén té ¢ s6 oxi héa giam sau phan mg thi co the
két ludn phén tir d6 1a chét oxi hoa; Cung phan tir nao chi can chtra mot nguyén t6
¢6 s0 oxi héa ting sau phan tng thi c6 thé két luan phén tir chat d6 13 chét khik.

G.2. Nguyén t6 nao co so oxi hoa tdi da (trong hop chat) néu tham gia phan ung oxi hoa
khir thi nguyén t6 nay chi co thé dong vai tro chit oxi héa, vi sd oxi héa cua
nguyén td nay chi co thé giam, chir khong ting dugc nira.

Thi du:

+3 +7 +6 +5 +6 +2 +1 +1 +3 +2

Fe’" ; KMnO, ; K,Cr,0; ; HNO; ; H,SO4(d, néng) ; CuO ; H ; Ag"; Au’™; Zn*"

G.3. Nguyén tb nao c6 sé oxi héa thip nhit (trong don chat kim loai, trong hop chat
cua phi kim) néu tham gia phan tng oxi héa khtr thi s€ dong vai tro chat khir, vi so
oxi hda cua nguyén t6 nay chi c6 thé tang chir khong giam dugc nira.

Thi du:
0 0 0 0 0 0

Tt ca cac kim loai, nhu: Na ; Mg Al Ag Hg ; Au ; Cac hop chét clia ph1 klm
-1 2 2 -l -1 -1

nhu: X™ (F~ ,Cl_,Br_,I),HCl,HBr,HI,st,S2 ; H ,NaH,CaHz,NHg,

3 -4 -4 2
PH; ; CHy; SiHy ; O

G.4. Con nguyén td nao c6 so oxi héa trung gian (trong don chét phi kim, cac hop chét
ctia kim loai hay phi kim trong d6 kim loai hay phi kim c6 s oxi héa trung gian)
néu tham gia phan tmg oxi hoa khtr thi tuy truong hop (tiy theo tac chat ma ching
phan tng) ma c6 thé dong vai tro chit oxi héa hoic dong vai tro chit khir.

Thi du:
0 0 0 0 0 0 0 0 +2 42  +83 +2 +2 +1 +4

H,;C;S1;0,;S;ClL;Bnr;L; Fe?' ; FeO ; Fe;04 ; FeCl, ; FeSO4 ; CuyO ; SO, ;

+2 +4
Na28203 ) NOz.

0 0 +1 -2
H, + 120, —~» H,0
(Chatkhtr)  (Chét oxi hoa)
0 0 +1 -1

12H, + Na —“>» NaH
(Chat oxi héa)  (Chat khur)
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0 +5 +6 +4
S 4+ O6HNOs;(d) ——> H,SOs + 6NO, + 2H,0

0 0 222
0
S + Fe — > FeS
0 +2 +1 0

H, + Cui0O —“» H,0 + Cu

0 -1
H, + Ca —t('—> CaH,

0 +2 +2 0
C + Zn0O —2 5 CO + Zn

0 -1 +2
3¢ + Ca0 —%5 CaC, + CO

0 -1 +1
Cl, + 2NaOH —— NaCl + NaClO + H)O

+2 +2 0 +4
FeO + CO —~ 5 Fe + CO,

+2 +6 +3 +4
2FeO + 4stO4(d, n(')ng) > Fez(SO4)3 + SO,

+8/3 0 0 +3
3Fe;04 + 8Al —2 5 9Fe + 4ALO;

+8/3 +5 +3 +2
3Fe;0;, + 28HNOs() —> O9Fe(NO3); + NO +

+2 0 +3 -1
FCC12 + 1/2C12 —> F6C13

2 0 0 +2
FeC, + Zn —— Fe + ZnClL

+4 0 +6 -1
SOQ + BI‘Q + ZHZO —> HQSO4 + 2HBr

+4 2 0
SO, + 2H,S —— 3S + 2H,0

Bién soan: V6 Hong Thai

+ 4H20

14H,0
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+2 0 +2,5 -1
2Na28203 + Iz —> NaZS4O6 + 2Nal
Natri tiosunfat Tot Natri tetrationat ~ Natri iodua

Natri hiposunfit )
(Chat khtr) (Chat oxi hoa)
+2 0 +4

Na,S,0; + 2HClI —— S\l/ + SO, + H,O + 2NaCl

+4 +5 +2
3NO, + H,O0O ——> 2HNO; + NO

G.5. Co phan tir ma trong phan tir c6 chira ca nguyén td c6 oxi héa cao nhit 1in
nguyen t6 c6 s6 oxi héa thap nhit, do do tuy truong hop ma phén tir ndy hodc la
chat oxi héa hodc 1a cht khir hodc 14 chat trao d6i (khong 1a chét oxi hoa, khong
13 chat kh).

Thi du: HCI, H,S, KMnOy, K>Cr,07, Fe;03, KC103

+1 0

2HCI + Zn ——> ZnClL, + H,
(Chét oxi hoa)

-1 0
AHCKd) +MnO, —“> Cl, + MnClL, + 2H,0
(Chét khtr)

HCl + NaOH —— NaCl + H)O
(Chét trao dbi)

2 0
2H,S + SO, —— 3S + 2H,0
(Chét khir)
+1 0

HzS + 2Na —— Hz + Nags
(Chét oxi héa)

HzS + Kzo —> K2$ + Hzo
(Chét trao dbi)

+7 -2 +6 +4 0

2KMnO; —--» K,MnO; + MnO, + O,
(Chat oxi hoa, Chét khir)
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+6 -2 +6 +3 0

2K2Cl‘207 t—o) 2K2CI'O4 + CI‘203 + 3/202
(Chat oxi hoa, Chét khir)

+3 -2 +8/3 0
3Fe,0; — M @0 5 2Fe,04 + 1/20,
(Chat oxi hoa, Chét khir)
+5-2 -1 0

KClO; —% © 5 KCl + 3/20,
(Chét oxi hoa, Chét khir)

Fe,0O; + 6HNO; —— 2Fe(NO;); + 3H,O
(Chét trao dbi)

+3 0 0 +2

Fe,O0; + 3C —“5 2Fe + 3CO
(Chét oxi hoa)

Bién soan: V6 Hong Thai

Bai tap 84
B6 sung cac phan tng sau dy (néu c6), can bang va chi rd chat oxi hoa, chit khir (néu 1a
phéan g oxi hoa khir)
1) KMI’IO4 + FCSO4 + HZSO4 —_
2) KMnO; + K,SO; + H,SO4 —_—
3) KMnO; + K»,SO; + H,O s
4) KMnO; + K,SO; + KOH s
5) KMnO4 + NaNO, + H;SOy — s
6) KMnOs + NaCl + H;SOq4 S
7) KMHO4 + HCI _—
8) KMnO4s + CH,=CH, + H,0O ——>
9) KMnO; + SO, + H,O —>
10) KMnOs + HpS + HSOy —> $  + ...
11) KMnO4 + KI + H;SO4y ——>
12) KMHO4 t° .
13) Mn + Cl, —> Mn
14) Mn(OH)2 + 02 + HQO E— Mn(OH)4
15)  Mn + HNOs;(l) —> Mn*" + ...
16) Mn + HCl —s Mn®" + ...
17) Mn + H,SO4(d, néng) —s  Mn*" + ...
18) Mn + HSO4() —> Mn (II) + ...
19) Mn + O, Mn (IV)
+2
20) Mn + S —>> Mn
21) Mn + HNO;(d) —s Mn(Il) + ...
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—
22 MnO, (r) + HCI (d) t’
23 KoMnOs; + Na,SO; + H,;SOq4 —_
24 K;Cr,0O7 + FeSO4 + HSO4 — s
25 KQCI‘207 + HI I

)
)
)
)
26) KQCI"207 + st + ﬁQSOz;_% \B + ...
)
)
)
)

27 KQCI"207 0
28 KQCI’QO7 + ﬁBI‘  —
29 KQCI‘QO7 + KI + HZSO4 —_—
30 Cr + Cl, —> Cr (IIT)
+3
31 Cr + O —> Cr
32 Ct + S — Cr (I1I)
33 Cr,O; + Al t°
34 Cu + HNOs(1) S
35 Cu + HNOs3;(@d) —>
36 Fe + HNOs;(1) >
37 Fe + HNO;(d) 4
38 Fe + HNOs(d, ngudl) — s
39 Mg + HNO; — s (5 phan ng)
40 Al + HNO; 5 (5 phan Umg)
41 Zn + HNO; —> (6 phan tng)
42) FeO + HNOs(l) — s
43) FeO + HNO;(d) —s
44 Fe;O; + HNO; (1) _
45 Fe;O; + HNO3;(d) —>
46 Fe304 + HNO3 (1) —_—
47 Fe;O4 + HNO; (d) _—

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
48) C + HNO;(d) ¢
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

49 S + HNO;(d) t"E

50 P + HNO;(d) N

51) Pb + HNOs() —=>  Pb* + ..
52 Fe,Oy, + HNOs;(l) —>

53) MO, + HNOs() —> M + NO + ..
54) M + HNO;() —s M"" + ..
55 Cu + HzSO4(d, n(')ng)

56 Fe + H,SOq4 (d, nong)

57 Fe + H,SO4(d, nong) —>

58 Fe + Clz

59 Fe + H,SOq4 (1) _—

60 Fe + CuClz —_—

61 Fe(do) + AgNO; ——>

62 Fe + AgNOs;(du) —>

63 Fe + FeClz; —>

64 Fe + H,O t° thuong

65 Fe + H,O ©<570°C.

66 Fe + H,O t°>570°5;

232



Giao khoa hda vo co

91)
92)
93)
94)
95)
96)
97)
98)
99)

—
Fe + 02 t°

233

+8/3

Fe

FeO + H,SO4(l) ——
FeO + H,SO4(d, néng) — >

——
Fe304 + HQSO4(d, n(')ng) _—

F6304 + HQSO4(1)

C + CaO

t0

F€203 + HQSO4(d, néng) —_—

Fe,0, + CO
FeCO; + HNO3(1)

FeCO; t*, KK
F6C12 + Clz _—

tO

Fe,,O, +

—>

_—
FeCO; + HNO3(d) S

Fe(OH), + HNOs; (1) S

FeO + O, _‘[ﬁo
Fe + FC(NO3)3 _—>

Fe O3 t° that cao

+8/3 -2 0

+3
(Febi khu tao Fe, O bikhirtao O,)

FeS, + HNOs (d, nong)
FeS, + HNOs;(I) ——> (3 phan ung)
Mg + H,SO;s —— (4 phan ung)

(4 phéan ng)

Zn + H,;SO; —> (4 phan ing)
 ——

C + H,SO4(1) —_—

S + H,SO4(1) ——m>

S + H,SO4(d,néng) 5

——

Al + H80; —>

C + HzSO4(d, n(')ng)

P + H,SO4 (d, ndng)
SO, + H,S _— >

Al + HzSO4 (d, nguél)

SO, + Cl, + H,O
SOZ + BI‘Z + H20
SO, + I, + H,O

— (3 phan ng)

_
 ——
 —
SO, + O, V,0s , 450°C

SO, + Ca(OH);, ——> (Z phan tng)

B
CO, + Ca(OH); ——> (2 phan ng)

FeS, + H,S04(1)

Fe,O, + HCl —>

HS + O ——

Na28203 + Iz _—

(2 phan tng) )
(2 phan tng, dung O, du va O; thiéu)
(N328203 bl ox1 hoa tE_lO NaQS4OG)

Kim loai M (héa trin) + H,SOs — >  (Céc phan tng c6 thé co)

S+Oz%

Cl, + KOH (d)

Bién soan: V6 Hong Thai

(2 phan tmg, tng va&i khong c6 chét xiic tac va co chat xtc tac V,0s)
Su hoa tan khi clo (Cl,) trong nudc (2 phan tng)
Cl, + NaOH(l) — >

tO
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E—
111) Cl, + NaBr
112y ClL + KI ——>
113) Cl, + KF ——>
114) Br, + KI ——>
115) Cu -+ Fez(SO4)3 _—
116) Fe, O3 + CO i t (Fe,O3 bi khir tao kim loai)
117) FeO + CO tE
118) A1203 + C E ALLC; +
119) Cac phan Gng xay ra tréng 10 cao.
¥ 0
120) Al Fe,O3 B
121) H, + Fe0; t
%0
122 ) C + F6203 t
123) SO; + H,O _—
124) MgO + H, ¢
125) ALO; + CO
_l’_
126) MnO, Al Hot
127 ) CI'203 + Al t
HO
128) CuO + H, {
—>
129) C + CO, t
HO
130) CuO + Al {
131) C + H,O © (2 phan ng)
132) C + O, (2 phan ung)
133) KCIlO, t, gng/z
134) KCIO; + C 1°
135) KCIO; + FeCl, + HCl —— >
136) KCIO; + HS —>
137) KCIO; + KI + HCl —>

138) NaClO +Na,SO; —  (Hipoclorit oxi héa sunfit tao sunfat, hipoclorit bi khir tao
clorua)

139) NO, + H,O 5 (2 phantmg)

CaC, + HFO ——m>
CaC, + HCl —>

140) NO; + HHO + O, 5
141) NO; + NaOH —— >
142) NO; + NaOH + O,
143) N, + O, t° that cag
144) NO + 0, — >
145) NH4NO; t° (2 phén ting)
1406) NH4N02 t°
e
147) NH; + 0 —_—
148) NH; + O, Pt
149) FC(OH)Z + 02 + HQO _—
150) Na + H» t
151) NaH + H0 —2 > ,
152) HgO éo (HgO bi phan tich tao don chat)
)
)

Bién soan: V6 Hong Thai
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E—
155) AlC; + H,O
156) A14C3 + HCI _—
157) ZH3P2 + HQO _—
158) NaSO; + HNOs3;(d) — s (2 phan tng)
159) NaSO; + HNO;(l) — 5 (2 phan tng)
160) 03 + KI + HZO _—
161) 02 + KI + HZO _—
162) O3 + FeCl; + HCl —>
163) O3 + HbS —s S + ...
164) FeCl; + HS —> S + ...
165) NaAlO, + CO, + HO —mm—>
166) NaAlO, + HCIl(dd) —— (Hai phan ung)
167) Al(OH); + KOH —m
168) AI(OH)3 + NH; + HO —m>
169) ZnO + C t°
170) K,O + C
171) FeCl; + KI — (St (ITT) bi khir tao sét (IT))
172) NH; + CuO—> (NHj; bi oxi hoa tao nito don chét)
173) SO, + Mg D (Kim loai bi oxi hoa)
174) SO, + CO t‘i (CO kzllu duoc SO,)
175) FeCls + [H] Zn/HCl Fe
176) FeCl; + H» _—
177) Ce¢HsNO, + [H] ZNECI
178) CsHsNO, + H, _—

179)  Alx(SOs)3(dd) + NaS (dd) >  (Nhom sunfua bi thuy phan tao hidroxit kim loai va

180) KCrO, + O, + KOH —s (O, oxi hoa cromit tao cromat)

181) KCrO, + Cl, + KOH —  (Cl, oxi hoa cromit tao cromat)
182) Na(du) + HCI(dd) — >

183) K(du) + H,SO4(dd) >

184) Mg + H)O t© thud

185) Mg + HO t° cap

186) Zn + H,O t° thuong

187) Zn + H,0 — Feo ~

188) Cu + H,O t° cao

189) CuS + O, t

190) Mg + SO, t‘:’ (SO, bi khtr)

191) KimloaiM (héatrin) =+ O —> M.Onar (2a=17;2)
192) N02 + SOZ E— NO +..

193) Kimloai M (héatrin) + H,SO4 (l) _s Ma(SO4)naz + ... (a=1;2)
194) FeS, + O, t?

195) AlLO; + NaOH _—

196) FesO4 + O, + H,;SO4

197) FeSO4 + Cl, + H,SOq4 _—

198) Cac phéan tng xay ra trong 10 luyén thép.
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_—

NO + NaOH

NO, + O, + KOH _

M(NO3), . xH,O t° cao OxitM + ...
—

Na,0O + H,O -
K,O0, + H,O _
AgNO; + Fe(CH;COO), — >
AgNO;3 t
SO, + NayCOs(dd) ——>  (Axit sunfuro manh hon axit cacbonic)

KCrO, + Br, +KOH —— > (Cromitbi brom oxi hoa trong dd kiém tao cromat)
CuNO; + CH3COOCu —= (Cho biét thé dién hoa: Cu’/Cu > Cu*"/Cu’)

Cu + HCl ——>

Cu + HCl + O —>

Cu,0 + HSO4(1) —=  (Pong (I) oxi hoa dong (I) tao dong (II) trong dd)
Cu + CuCl,

Cu + CU(NO3)2 e

Mg + CO, s c + ..

SiO; s Si +

Al +

Cu + H,SO4(1) _

Cu + H,SO4(d,n6ng) — >

Cu + HzSO4(1) + 0 —
Al + Ba(OH);(dd) _

Zn + Ba(OH);(dd) ——>

Fes(SO4); + NayCO; ————  (Sat () cacbonat bi thuy phan tao hidoxit kL va CO,)
S + NaOH _to% (Luu huynh tan trong bazo manh tao mudi sunfua, sunfit)
NaNO; + Zn + KOH —> NH; +

KNO, + Al + KOH E—— NH; +

HF + Si0;, ——= (Axit flohidric hoa tan thuy tinh)

SO, + NO, —_— (NO; bi khtr tao NO)

(NHs).Cr07; ¢ N, + CrO; +

KCl1O3 s (KC10; bi oxi hoa tao C1'7, bi khtr tao CI™")

Fe’* + I ——>= (I bi oxi hoa tao iot don chit, Fe** bi khir tao Fe(Il))
Fe’* + H,S — (Taochétrén khong tan c6 mau vang nhat)

Fe*" + S* + H,O ————= (Fe,S; bi thuy phén tao hidroxit va H,S)

Fe'" + S + H ——> (S bioxihéataoS trong moi truong axit)
MnO, + FeSOs + H,SOy ——>

Cr,02 + OH ———= (Tao dung dich c6 mau vang twoi)

Cross + Hf —— (Tao dung dich c6 mau do da cam)

CrO; + C,HsOH + H,SO; —— CO, + ...

CrO; + NH; — (NH; bj oxi hoa tao nito don chat, CrOj; bi khir tao Cr(IIT) & dang oxit)
KQCI‘207 + HBr — BI‘Q + ...

K,CrO4 + (NH4)2S + H,O ——= (Tao Cr(OH);, NH;, S)

KQCI‘207 + C _toe CI'203 + ..

Au + HNO;d) + HCld) ——= NO + ..

Pt + HNO;d) + HClId ——> P + NO + ..
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243)
244)
245)
246)
247)
248)
249)
250)
251)
252)
253)
254)
255)
256)
257)
258)
259)
260)
261)
262)
263)
264)
265)
266)
267)
268)
269)
270)
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—>

Ag + NaNO; + H,SO,

KNO; + C + S —> K,;S + CO; + N; (Phantng nd cia thudc nd den)
SO, + H, — S + ...

SO, + C —=>CO + ..

KNO, + H0, —> HO + ..

KI + H202 _— 12 + ..

Ag + O, ——> (Céc kim loai vang, bach kim, bac khong bi oxi oxi hoa)
Ag + O; —  (Ozon oxi héa duge bac)

PbS + O3 PbSO; + Oy

KI + HyOr 4 HSO4 —> (Kl bj oxi hoa tao iot don chét)

L + HS — S + ..

I, + HNO3; ——= (I, bi oxi hoa tao axit iodic, HNO; bi khir tao NO)
NaClO + KI + HO — I, +

b + AgNO; —= Agl + 1INO;

F, + S — SF¢

Cl, + Ca(OH), —> (Tao clorua véi, viét hai phan ting)

HBr + H,;SO4(d,nong) —> Br, +

HI + H,SO,4 (ddc vira, néng) ——> H,S + ..

CaOCl, (Cloruavoi) + HCI —= Cl, + ..

CaOCl, _tO% 0O, + ..

KCIO; + P —= P,Os + ...

NaClO + NH; —= N, +

CloO + I, —> 105 + ..

NaClIO + Br, — NaBrO; + ...

NO + Cu ——>

N,O + Cu _tlcaos, (O nhiét d cao N,O bi nhiét phan tao N, va O,)
N,O + H, t’ ca

Cu + Cu(NO;); + HCl ——= (Cubijmudi nitrat oxi héa trong mi trudng axit)

Céc bai tap sau day (tir Bai Tap 85 dén Bai Tap 90) duoc trich tir B dé tuyén sinh dai

hgoc moén héa hgc, do Bd Gido duc Pao tao xuat ban.

Bai Tap 85

Hoa tan mot mau hop kim Ba — Na (véi ti 1& s6 mol nBa: nNa=1 : 1) vao nudc, dugc

dung dich A va 6,72 lit khi (dktc).

1.

Cén dung bao nhiéu ml dung dich HCI 0,1M dé trung hoa vira dii 1/10 dung dich
A?
Cho 56 ml CO; (¢ dktc) hap thu hét vao 1/10 dung dich A. Tinh khéi lwong két

tda tao thanh.
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3. Thém m gam NaOH vao 1/10 dung dich A ta dugc dung dich B. Cho dung dich B
tac dung voi 100 ml dung dich Alx(SOs); 0,2M, duoc két taa C. Tinh m dé cho
lwong két tiia C 14 16n nhét, bé nhat. Tinh khdi lwong két tiia 16n nhat, bé nhat.

Cho:H=1,C=12,0=16,Na=23, Al=27,S =32, Ba=137.
DS: 600 ml dd HC1 0,1M; 0,4925g BaCOs3; m = 2,4g NaOH; m > 4g NaOH; 7,78¢g
BaSO., Al(OH)s; 4,66g BaSO4

Bai Tap 86
Dung dich A chita a mol Na*, b mol NH4", ¢ mol HCOs™, d mol COs>” va e mol SO4*
(khong ké cac ion H' va OH™ caa H,0).
a) Thém (c + d + e) mol Ba(OH), vao dung dich A, dun néng, thu duoc két tia B,
dung dich X va khi Y duy nhit c¢6 mui khai. Tinh s6 mol cua mdi chat trong két
tia B, khi Y va mdi ion trong dung dich X theo a, b, ¢, d, e.
b) Chi c6 qui tim va cac dung dich HC1, Ba(OH), c6 thé nhan biét duoc cac ion nao

trong dung dich A?

Bai Tap 87
Hoa tan hoan toan 11,2 gam CaO vao nudc, thu duge dung dich A.

1. Néu cho khi khi cacbonic suc qua dung dich A va sau khi két thiic thi nghiém thay
¢6 2,5 gam két tia thi c6 bao nhiéu lit CO, (dktc) da tham gia phan ting?

2. Néu hoa tan hoan toan 28,1 gam hdn hgp MgCO; va BaCOs, c6 thanh phan thay
d6i trong d6 chira a% MgCOs, bang dung dich HCI va cho tit ca khi thoat ra hap
thu hét vao dung dich A thi thu duoc két tia D. Hoi a c¢6 gia trj bao nhiéu thi
lwong két tua D nhiéu nhét va it nhat?

Cho: C=12,0=16, Mg =24, Ca=40,Ba=137
bS: 0,56 lit, 8,4 lit CO; a = 29,89%; a = 100%

Bai Tap 88

1. So sanh thé tich khi NO duy nhét thoat ra trong hai truong hop sau:
a) Cho 6,4 gam Cu tac dung v6i 120 ml dung dich HNO;3; 1M (loang).
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b) Cho 6,4 gam Cu tic dung véi 120 ml dung dich hdn hop HNO; 1M —
H,SO4 0,5M (loang, coi H,SO4 phan ly hoan toan tao 2H', SO42_). Co0 can
dung dich & truong hop (b) thi thu duoc bao nhiéu mol mudi khan?
Céc phan Ung xay ra hoan toan, cac thé tich khi dugc do & cung diéu kién nhiét
do, ap suét.

2. Cho hdn hop A gdém FeS, va FeCO;, c6 sb mol bang nhau, vao binh kin chira
khong khi c6 du, so v6i lugng can, dé phan tmg hét hdn hop A. Nung binh & nhiét
d6 cao dé phan tmg xay ra hoan toan, sau d6 dwa binh vé nhiét 4 ban dau. Hoi ap
sut khi trong binh trudc va sau khi nung thay doi thé nao? Giai thich.

Gia thiét thé tich chat ran khong dang ké; dung tich binh khong ddi, khong khi chi

g6m N va O, trong d6 oxi chiém 20% thé tich.

PS: 1:2;0,06 mol CuSOy; 0,03 mol Cu(NO3), 2. Ap suat khong doi

Bai Tap 89
Cho 5,2 gam hén hop A gém Al, Fe va Cu tac dung véi 20 ml dung dich NaOH 6M, thu
duogc 2,688 lit H, (dktc); Sau d6 thém tiép 400 ml dung dich axit HCl 1M va dun néng
dén khi khi H, nglmg thoat ra. Loc tach chat ran B (chi gom kim loai).
Cho B tac dung hét véi dung dich HNOj; loang thu dugc dung dich C va 0,672 lit khi NO
(dktc).
Cho C tac dung voi dung dich NaOH du, thu dugc két tua D. Nung két taa D & nhiét do
cao t6i khoi lugng khong ddi dwgc chét rén E.

1. Tinh % khdi lugng cua cac kim loai trong A.

2. Tinh khéi luong chat rin E.
Gia thiét cac phan tmg xay ra hoan toan.

Cho: Cu=64; Fe=56; Al1=27
bS: 1) 41,54% Al, 3,08% Fe, 55,38% Cu; 41,54% Al, 47,38% Fe, 11,08% Cu
2) 3,6 g CuO; 2,64 g hh (Fe,O; — CuO)

Bai Téap 90
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1. Céc chét va ion sau day co thé dong vai tro chit oxi héa hay chat khu: Zn; S; Cly;

FeO; SO,; Fe**; Cu®"; CI"; H'; HCHO; H,; CO,; H,S; HCI; C; Al; NH;; S

2. Mot dung dich chira a mol Na', b mol Ca2+, ¢ mol HCO;~, va d mol CI". Lap biéu

thirc lién hé gitta a, b, ¢, d va tinh téng khéi lugng mubi trong dung dich.

3. Hoa tan nhom trong dung dich axit nitric rt lodng, nong, du ta khong thiy khi thoat

ra. Viét phuong trinh phan tng dudi dang phan tir va dang ion

Cho:Na=23;Ca=40; H=1;C=12;0=16;Cl=35,5

Bai Tap 91

1. Dinh nghia axit, bazo theo Arrhénius. Cho thi du.

2. Dinh nghia axit, bazo, chét trung tinh, chit ludng tinh theo Bronsted — Lowry.
Cho thi du.

3. Phan loai cic chat va ion sau ddy 1a axit, bazo, chét trung tinh hay chat ludng
tinh: Na*, S*, H,0, CI, Cu**, CH;COO™, HCO;~, HSO4~, Ag’, AlO,", Zn(OH),,
Ba™, C¢HsO™, ZnO,™, NO;~, Mg*", Ca*", CH;0", Fe'", HS", K', Br, SO;™,
HSOs", SiOs™, Li", HPO,*", Zn*", Fe*', Al(OH);, NHs,

4. pH cua cac dung dich sau day < 7, > 7 hay bang 7. Dung dich c6 1am d6i mau qui
tim khong? Néu c6, thi mau qui trong dung dich 1a mau gi?: NaCl; (NH4),SOs,
KHSO4, Mg(NOs),, CH3;COONa, FeBr;, NaAlO,, Alx(SO4);, Ba(NOs;),,
CsHsONa.

Bai Tap 92
1. Néu diéu kién dé mot mudi b thiy phan. Cho thi du.
2. Mudi nao sau ddy bi thity phan? pH dung dich mudi nhu thé nao (< 7, > 7, = 7?).

Qui tim trong tirng dung dich s€ c6 mau nhu thé nao?: Na,COs; KBr; Fex(S0y)s3;
CH3COONa; NH4Cl; Ba(AlO;); Cu(NOs),; CaCly; CH3COONH4, KHSOy4;
CICH,COONHy4; CH3;COOH3NCH3; NaCl; HCOONHg;  Alx(SOg)s;  KsS;
NaHSOs; CsHsNH;Cl. Cho biét Ka ciia CH3COOH bang 1,75.107; Kb clia NH;
cling bang 1,75. 107°.
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Bai Tap 93

1. Céu hinh electron ciia nguyén tir 1a gi? Viét cau hinh electron nham muc dich gi?
Cho thi du.

2. Néu qui tic Klechkovsky va gian d6 cach nhd dé viét ciu hinh electron ciia mot
nguyén tu.

3. Néu qui tic Hund dé phan b dién tir vao obitan (orbital) ctia ciing mot phéan 10p.
Cho thi du.

4. Viét cAu hinh electron, cho biét su phan bd dién tir vao obitan. Hay cho biét vi tri
ctia nguyén td trong bang phén loai tudn hoan (6 thir my, chu ky nao, phan nhom
chinh hay phu nao?). Hay néu mét sb tinh chat hoa hoc co ban cia nguyén t6 (nhu
kim loai hay phi kim, c6 tinh khir hay tinh oxi hoa, héa tri, s oxi héa thuong gip
trong phan tir chira nguyén td) ciia cac nguyén té sau day: F, Na, Ca, Fe, P, K,
Mn, Cu, Cr, Zn, Al, CL, S, Ag, Br, Mg, I, Rb, Li, O, C, S*, Fe*", Fe’*, Mn*", Ne,
CI, 0, Ni, Ba.

Nguyén td | Z Nguyéntd |Z Nguyéntd |Z

F 9 Mn 25 S 16
Na 11 Cu 29 Ag 47
Ca 20 Cr 24 Br 35
Fe 26 Zn 30 Mg 12
P 15 Al 13 I 53
K 19 Cl 17 Rb 37
Li 3 O 8 C 6

Ne 10 Ni 28 Ba 56

Bai tap 94

Giai thich su tao lién két cta cac phan tir sau day (lién két ion hay lién két cong hoa tri,
giita nguyén tir hay nhom nguyén tir nao?). C6 thé du doan mot sd tinh chat vét 1y cua cac
chét nay hay khong (nhu trang thai ton tai, ran, long hay khi & diéu kién thuong, c6 nhiét
d6 néng chay, nhiét doi soi thip hay cao, tan nhiéu trong nudc hay trong dung méi hiru
co,...): NaCl; CHy4; CaO; NHs; NaOH; H,O; CH3;COONa; CH;CH,OH; MgF,; HCI;
NH4NOs3; CHg; CoHy; CoHay; No; Ca(OH),; KoSOy; Ho.
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Bai tap 95

1. Cin clr vao yéu t6 nao dé xac dinh van tdc cua mét phan ng?

2. Gia st phan tng sau day thudc loai don gian (so cap, chi xdy ra mot giai doan duy
nhit): mA + nB pC + qD. Hay viét bleu thirc van toc phan tng.
Xac dinh bac phan u:ng_thg_gA theo B va bac phan ung tong quat.

Vin tbc phan timg phu thudc vao cac yéu t6 nao?
4. Coi cac phan tng sau day chi xay ra mot giai doan duy nhat, hiy viét biéu thirc
vén tc clia cac phan tng nay:

a. 2SO0, + O, —> 280;

b. N, + 3H, —_— 2NH3

c. 2NO + O, ——= 2NO;

d. H, + I, —> 2HI

W

Bai tap 96
Xétphaning: A + B —> San phém

1. Néu gilr nong do cua B khong doi, ting nong do A hai lan thi van tdc phan mng
tang bon lan; Néu giltr néng do A khong d6i, tang nong do B hai lan thi vén toc
phan tmg ting hai 1an. Hay xac dinh bac phan tng theo A, theo B va bac phan
g toan phan ciia phan tng. Viét biéu thirc van toc phan tng trén.

2. Néu trong phan ung trén céc tac chat va san pham déu o trang thai khi. By gio
néu 1am giam thé binh con mét nira, thi van toc phan tng s& thay d6i thé nao?

3. Gia sir phan ung trén 13 mot phan Gmg can bang (thuén nghich), ca phan ung
thuan va nghich déu la cac phan Ung don gian, san pham 1a mot chat khi do su ket
hop cua hai tac chit A va B. Viét phuong trinh phan tmg. Viét biéu thirc van tdc
phan tmg nghich. Theo dir kién cau (2), thi khi lam giam thé tich binh chira mot
ntra, thi phan tmg trén thién vé chiéu nao nhiéu hon? Tai sao?

Bai tap 97

1. Phat biéu nguyén 1y chuyén dich can bang (Nguyén 1y Le Chatelier).

2. Phan ung tong hop amoniac tir nito, hidro 1a mot phan tng thuan nghich va toa
nhiét. Viét phuong trinh phan rng. Néu cac diéu kién vé néng do, ap suat, nhiét
dd, xtc tac dé thu duoc nhiéu amoniac va nhanh tir nito, hidro.

3. Cho NH; va mét binh kin, c6 chat xtc tac thich hop, gilt nhi¢t do binh ¢ 500°C,
ap suét p;. Sau mot thoi gian thi ap suat trong binh s& nho hon, 16n hon hay khong
d6i so Vo1 p;? Sau khi ap suét trong binh 6n dinh (khong d61), néu ta dwa nhiét do
binh vé 400°C, thi thanh phan khi trong binh s& thay d6i nhu thé nao so voi thanh
phén khi trong binh d3 én dinh & 500°C?

Bai tap 98
Phan trng nhi hop NO; (1a mdt khi c6 mau nau) tao khi N,O4 (1a mot khi khong c6 mau)
1a mot phan tng toa nhiét va cin bang.
1. Viét phuong trinh phan Gng.
2. Cho mét hon hop khi NO, va N,Oy4 dang & trang thai can bang ¢ diéu kién thuong
(25°C, 1 atm) trong mdt binh kin bang thity tinh trong (c6 thé thdy mau cua khi
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chtra bén trong). Giai thich sy thay d6i mau cua khi trong binh khi dem ngam binh
nay trong mot chu nudc néng. Néu ldy binh thuy tinh nay khoi chdu nuée nong
va dem ngam tiép vao mot chau dung nudc da, giai thich sy thay doi mau cia khi
trong binh.

3. Néu dem nén binh chira khi trén dé 1am ting ap suat, giai thich su thay d6i mau
cta khi trong binh; Con néu dem 1am ting thé tich binh chira khi dé 1am giam ap
sudt trong binh thi mau cua khi trong binh s& thay ddi thé nao? Giai thich.

Bai tap 99
1. Tinh pH cua cac dung dich axit, ba,zor manh sau day: HCI 0,1M; NaOH 0,1M;
Ca(OH), 0,005M; H,SO, 0,05M (néu coi H,SO, phan ly hoan toan tao 2H" va
SO4).
2. Tinh lai pH cta dung dich H,SO4 0,05M, cho biét chirc axit thir nhat ciia H,SOy
manh (Ka, rat 16n), con chirc axit thir nhi ¢6 d6 manh trung binh, c¢6 Ka, = 1072,

Bai tap 100
1. Nguoi ta pha loang dung dich H,SO, ¢6 pH = 1 bang cach thém nudc cit vao dé
thu dugc dung dich axit H,SO4 c¢6 pH = 3. Héi nguoi d6 da pha loang dung dich
H,S0, bao nhiéu 1an?
2. Nguodi ta thém nude cit vao dung dich NaOH c6 pH = 14 nham thu duoc dung
dich NaOH c6 pH = 13. Hoi ngudi d6 da pha lodng dung dich NaOH bao nhiéu
lan?

Bai tap 101
1. Tich s6 ion cua nuéc & 25°C 1a [H'][OH ] = 10'*. Hay tinh do dién ly (o) cua
nu6e & 25°C. Tir d6 hiy cho biét trong bao nhiéu phén tir nude thi s& c6 mot phan
tr nu6e phan ly ion? Trong thuc té ngudi ta coi nude 1a chat dién ly hay khong
dién ly?
2. Tinh pH gin dang va pH chinh xéc ciia dung dich HC1 107'M ¢ 25°C.
(H=1;0=16)

Bai tap 102
1. Cho 200 ml dung dich NaOH pH = 14 vao 200 ml dung dich H,SO4 0,25M. Tinh
pH cua dung dich thu dugc. Coi thé tich dung dich khéng ddi khi pha tron nhau.
2. Cho 100 ml dung dich HCI pH = 0 vao 150 ml dung dich Ba(OH), 0,1M. Tinh pH
dung dich sau tron. Coi thé tich dung dich khéng dbi.

Bai tap 103
1. An mon kim loai 1a gi? Thé nao 1a an mon héa hoc, an mon dién hoa hoc?
2. Néu ban chat cua sy dn mon héa hoc, an mon dién hoa hoc. Cho thi du.
3. Giai thich sy an mon thanh sit c6 14n tap chat dong khi dé ngoai khong khi am c6
nhiéu khi CO,.
4. Giai thich sy &n mon thép (hop kim sit — cacbon) khi dé ngoai khi quyén am.
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Bai tap 104
1. Cho mot dinh sat vao dung dich H,SO, loéng, thdy dinh sit bi hoa tan cham va
khi thoat ra khong nhiéu. Néu nho tiép vai giot dung dich CuSO;4 vao thi thdy
dinh sit bi hoa tan nhanh hon va khi thoat ra cling nhiéu hon. Giai thich.
2. Tai sao tai cac mdi han thi kim loai d& bj ri hon & cac chd khac?

Bai tap 105
1. Thé nao 1a nudc cing? Thé nao 13 nuée cung tam thoi, nudce cung vinh ctru, nudc
clmg toan phan?
2. Thénaola do cing tam thoi, d cung vinh ctru, d§ cing toan phan ctia nuéc?
Néu mot s tac hai ctia nude cung.
4. Néu mot sé phuong phap dé 1am mém nude. Dé 1am mat do cimg toan phan cua
nuée thi nguoi ta thuong xtr Iy nhu thé nao dé it ton kém nhat?

W

Bai tap 106 o i
Néu mdt s6 phuong phap dé chong an mon kim loai. Cho thi du cu thé.

Bai tap 107 i ) . ) .
Phén bon la gi? Hay ké mot s6 phan bon hoa hoc va thanh phan chu yéu cua nd. biu
kién dé mdt hoa chat co the dung lam phan bon 1a gi?

Bai tap 108

Hay cho biét cong thic cta cac hoa chét co chu yéu trong: Da voi; D4 phan; D4 hoa; Pa
cam thach; Canxit (Calcite); Pyrit; Hematit; Hematit ndu (Limonit); Xiderit (Siderite);
Manhetit (Magnetite); Boxit (bauxite); Polomit; Criolit; Dt dén (Pa dén, Khi da); Xoda
(soda); Potat; Xt an da; Nhom cacbua; Blend kém; Vi t61; Voi séng; Nudc barit; Phan
ure; Pam hai 14; Pam mot 14; Phan SA; Apatit; Tro; Nudc tro tau; Voi téi — xat; Thach
anh (Thuy tinh, Pha 1€, Cat); Thach cao; Thép; Gang; Clorua voi; Nudc Javel; Cac hop
kim: Dura (Puya ra), Silumin, Amelec, Electron; Phén chua; Hon hop termit (thermite);
Corundum (Corindon); Cacborundum; Xaphia (Bich ngoc); Rubi (Héng ngoc); Mica;
Cao lanh; P4 mai; Thuy tinh 16ng; Xementit; Ximang; HOt xoan; Graphit; Than chi; Mb
hong (B6 hong, Lo nghe, Than v6 dinh hinh); Than hoat tinh; Muc tau, Thube tim; Bot
mai; Dung dich Fehling; Thudc thir Lucas; Thudc thtr Tollens; Ho tinh bot; Nudce oxi gia
(Oxygéné); Codn ot ; Nudc cuong toan (Cudng thiy; Vuwong thay).
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