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Hé thong héa ly thuyét vé Sat va cac Oxit Sat

A. SAT (Fe)

I. Vi tri trong bang tuan hoan va cau hinh electron

Ki hiéu héa hoc: Fe

So hiéu nguyén tu (Z): 26

Vi tri: O s6 26, chu ki 4, nhém VIIIB cla bang tuan hoan cdc nguyén té héa

hoc.

Cau hinh electron nguyén tu:1s22s22p®3s23p¢3d©€4s2, viét gon la [Ar]
3dé4s2.
e Cau hinh ion:

o lon Fe2+: Nguyén tir Fe nhudng 2 electron & phan I6p 4s. Cau hinh: [Ar]

3de.
o lon Fe3*: Nguyén tl Fe nhuong 2 electron ¢ phan I16p 4s va 1 electron &
phan I16p 3d. Cau hinh: [Ar] 3d3 (cau hinh ban bao hoa bén viing).
e SO oxi héa: Trong cac hgp chat, sat c6 hai sé oxi hdéa phd bién la +2 va +3.
Il. Tinh chat vat ly
e La kim loai mau trang hoi xam, c6 anh kim.

e Cé tinh déo, dé rén, dé dat moéng, kéo sai.
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Dan dién va dan nhiét tot (kém hon nhém va déng).

La kim loai nang, khéi luong riéng 16n (D = 7,87 g/cm?3).

Nhiét d6 néng chdy kha cao (1540°C).

Pac biét: Sat co tinh nhiém tU, tdc la bi nam cham hut va cé thé bi nhiém tu

tréd thanh nam cham.

IIl. Tinh chat héa hoc

Sat la kim loai c6 tinh khr trung binh. Trong cac phan Ung hda hoc, nguyén tu
sat coé thé nhuong 2 electron (tao ion Fe2*) hoac nhuong 3 electron (tao ion

Fe3+) tuy thudc vao chat oxi hda.
Fe » Fe?* + 2e

Fe - Fe3* + 3e
1. Tac dung vai phi kim
G nhiét do cao, sat tac dung véi hdu hét cac phi kim, thudng bi oxi hda Ién sé

oxi hda +3 (trus, I2,...).

e V@i oxi (02): Khi dot trong khong khi hoac oxi, sat chay tao ra oxit sat tu
(Fes0a).

o Phuong trinh: 3Fe + 20? --t°--> Fe?O?

o Vi du: Thanh sat nung dé chay trong khi oxi tao ra cac hat mau den la

Fes0a.
e Véi halogen (Clz, Brz): Sat phan ing manh véi cac halogen manh, tao ra
mudi sat(lll).
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o Phuong trinh: 2Fe + 3 ? --t°--> 2Fed ?

o Vi du: Dot day sat trong binh chira khi clo mau vang luc, phan (ng xay ra

manh liét tao khéi mau nau dé la FeCls.

e VGi luu huynh (S): Khi dun néng véi luu huynh, sat chi bi oxi hda 1én s6 oxi
hoa +2.

o Phuong trinh: Fe + S --t°--> FeS

o Vi du: Tron b6t sat va bot luu huynh réi dun néng, hon hgp phan ting tao

thanh chat ran mau den la sat(ll) sunfua.

2. Tac dung véi axit

e VGi dung dich axit cé tinh oxi héa yéu (HCI, H2S0. loang): Sat bi oxi
hda thanh ion Fe2+, tao mudi sat(ll) va gidi phdng khi hidro.

o Phuong trinh: Fe + 2HCO ? Fed ? + H??

o Vi du: Cho mét dinh sat vao dung dich H2S0a4 lodng, thay c6 bot khi khéng
mau (Hz) thoat ra va sat tan dan tao dung dich muéi sat(ll) sunfat khong

mau (l4c dau).

e VGi dung dich axit co tinh oxi héa manh (HNOs, H2S04 dac, nédng): Sat
bi oxi hda 1én s6 oxi hda cao nhat la +3, tao mudi sat(lll) va cac san pham
khtrctia N*5 hoac S+°.

o Phuong trinh véi HNOs:

» Fe + 4HNO? (|l odng) ? Fe(NO?)? + NO? + 2H?0
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= Fe + 6HNO? (??c, néng) ? Fe(NO?)? + 3NO?? + 3H?0

o Phuong trinh véi H2S04 dac, ndng:

= 2Fe + B6H?SO? (??c, néng) ? Fe?(SO?)? + 3SO?? + 6H?0

o Luu y: Sat bi thu déng héa trong dung dich HNOs dac, ngudi va H2S0a4
dac, ngudi. Do d6é, c6 thé dung thung bang sat dé chuyén ché cac axit

nay.

3. Tac dung véi dung dich mudi

Sat c6 thé khir dugc ion cla cac kim loai ddng sau né trong day dién héa (tir
Cu?* trd di).
e Phuong trinh téng quat: Fe + M"* - Fe2* + M (v6i M la kim loai ding sau
Fe)
e Vi du 1: Ngdm mot dinh sat sach trong dung dich déng(ll) sunfat (CuSOa).
o Hién tuong: Mot 16p kim leai mau dé (Cu) bdm vao dinh sat, mau xanh
cla dung dich nhat dan.

o Phuong trinh: Fe + CuSO? ? FeSO? + Cu?

e Vi du'2: Cho sat tdc dung véi dung dich bac nitrat (AgNOs).

o Phuong trinh: Fe + 2AgNO? ? Fe(NO?) ? + 2Ag?

o Luu y: Néu AgNOs du, sé x3y ra phan (ng tiép theo do cap Fe3*/Fe?2* diing

sau cap Ag*/Ag trong day dién hda: Fe(NO?) ? + AgNO? (d?) ? Fe(NO?)?
+ Ag?
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4. Tac dung vG@i nudc

2

e U nhiét do thuong, sat khong phan (ng véi nudc.

o O nhiét do cao, sat khir dugc hai nudc:

o Nhiét dé duéi 570°C: Fe + H?Q(h?i) ? FeO + H?

o Nhiét do trén 570°C: 3Fe + 4H?Q(h?i) ? Fe?0Q? + 4H?

B. CAC OXIT SAT QUAN TRONG
1. Sat(ll) oxit
e Cong thuc:FeO

e Tinh chat vat ly: La chat ran, mau den, khong tan trong nudc va khong cé

trong tu nhién.

e Tinh chat héa hoc:
1. La mét oxit bazo: Dé dang tac dung véi cac dung dich axit.

= Vidu: FeO + H?SO? (| oang) ? FeSO? + H?0

2. Vura c6 tinh khut, vira c6 tinh oxi héa (tinh kht 1a cht yéu): Do Fe cé
sO oxi hoéa trung gian +2.
s Tinh khu: Tac dung véi cac chat oxi héa manh (HNOs, H2S0a4 dac,
néng), Fe?* bi oxi hdéa |én Fe3+,

= Vidu: 3FeO + 10HNO? (1 o0dng) ? 3Fe(NO?)? + NO? + 5H?0
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= Tinh oxi héa: Tac dung véi cac chat khir manh (Al, CO, Hz2) & nhiét d6
cao, Fe2+ bj kh(r vé Fe®.

»m Vidu: FeO + CO --t°--> Fe + CO?

o Diéu ché: Kh{r Fe203 bang CO hoac Hz 6 nhiét d6 500-600°C.

o Phuong trinh: Fe?0? + CO --500-600°C--> 2FeO + CO?

1I1. Sat(lll) oxit

e Cong thuc:Fe:20s

e Tinh chat vat ly: La chat ran, mau do nau, khong tan trong nudc. La thanh
phan chinh clia quang hematit dé.

e Tinh chat héa hoc:
1. La mot oxit bazo: Tac dung véi cac dung dich axit manh.

= Vidu: Fe?0? + 6HC ? 2Fed ? + 3H?0

2. Chi cé tinh oxi héa: Do Fe c6 s6 oxi hda cao nhat la +3. Dé bj kh(r béi

cac chat khtr manh @ nhiét do cao.

= Vi du 1: Phan Ung luyén gang trong 16 cao: Fe?0? + 3CO --t° cao-->
2Fe + 3CO?

» Vi du 2: Phan ing nhiét nhém: Fe?0? + 2Al --t°--> Al ?20? + 2Fe

e Diéu ché: Nhiét phan sat(lll) hidroxit.

o Phuong trinh: 2Fe(OH)? --t°--> Fe?0? + 3H?0
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I1l. Sat tu oxit (Oxit sat tu)

e COng thuc:Fes0a4 (c6 thé xem la hon hgp cla FeO va Fez0s, viét la

FeO.Fe:z203)

e Tinh chat vat ly: La chat ran, mau den, cé ti tinh manh. La thanh phan

chinh cdia quang manhetit.

e Tinh chat héa hoc: Mang tinh chat cla ca hai oxit FeO va Fe20s.
1. La mét oxit bazo: Tac dung véi dung dich axit tao ra hon-hgp mudoi sat(ll)
va sat(lll).

» Vidu: Fe?0? + 8HC ? Fed ? + 2FeCd ? + 4H?0

2. Vura c6 tinh khu, vua cé tinh oxi héa:
» Tinh khu: Tac dung véi cac chat oxi héa manh, ca Fe?2* va Fe3*+ (néu cé
thé&) déu bj oxi héa Ién +3.

= Vi du: 3Fe?0? + 28HNO? (| odng) ? 9Fe(NO?)? + NO? + 14H?0

» Tinh oxi héa: Bj kh(t bdi cadc chat kh&r manh & nhiét do cao vé Fe.

= Vidu: Fe?0? + 4H? --t°--> 3Fe + 4H?0

e Diéu ché: Oxi hda sat bang oxi 6 nhiét do cao.

o Phuong trinh: 3Fe + 20? --t°--> Fe?0O?
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C. BANG TONG KET SO SANH CAC OXIT SAT

sat(lll) oxit

Tiéu chi Sat(ll) oxit (FeO) Sat tu oxit (Fes04)
(Fe203)

Sat sesquioxit, Oxit sat tu,

Tén goi khac Sat monooxit
hematit manhetit
So oxi héa cua +8/3 (gbm +2 va
+2 +3
Fe +3)
) , Chat ran, mau ,
Mau sac Chat ran, mau den Chat ran, mau den
do nau
Tinh tan trong
Khéng tan Khdéng tan Khdéng tan
nudc
Tinh chat oxit Oxit bazo Oxit bazo Oxit bazo
Tac dung véi i
, Tao muoi Tao hon hgp muoi
HCI, H2SOa Tao muoi sat(ll) , , ,
sat(lll) sat(ll) va sat(lll)
loang
Tinh khu / oxi Vua khir, vira oxi Chi cé tinh oxi  Vua kha, vua oxi
hda hda (khi la chinh) hda hda
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