NHOM

» Hiéu tinh chat hoa hoc clia nhém.

¢ Biét vi tri, tinh chat vat li, ing dung va san xudt nhém.

I - VITRI VA CAU TAO

1. Vi tri cia nhém trong bang tuan hoan

Nhom la nguyén t6 hod hoc ¢é s6 hiéu nguyén tir 13, thudc 5 j
nhom IIIA, chu ki 3. Trong nhém, nhém ding duéi nguyén to B

phi kim bo (B). Trong chu ki, nhom dimg sau nguyén t6 kim loai [, [437] 14
magie (Mg) va trudc nguyén té phi kim silic (Si). Mg | Al | si

2. Cau tao cua nhém
Cau hinh electron nguyén n¢ : Nhoém ¢6 ban kinh nguyén tir (0,125 nm) nho
hon nguyén tr Mg (0,16 nm). Nguyén tr nhom ¢6 13e duoc phian bd nhu sau :
1522522p93s23p!, trong d6 6 3e hod tri (3s23p'). Ton AP+ ¢6 cdu hinh electron cla
nguyén tr khi hiém Ne: Al —— APt + 3e

[Ne|3s23p!  [Ne]

Al la nguyén to p.
Nang liong ion hod : So sinh nang lugng ion hoa 15 véi I, cia nguyén ti nhom
tathdy I;: 1, = 2744 : 1816=1,5: 1.
Nhu vay, nang lugng ion hod I5 chi 16n hon nang lugng ion hoa I, ¢6 1.5 lan.
Do vay khi cung cap nang luong cho nguyén tlr Al sé ¢6 3e tich ra khoi nguyén .
Do am dién : Nguyén ur Al ¢6 gia tri do am dién 1a 1.61.
So"oxi hod : Trong hgp chat, nguyén t6 Al ¢6 s6 oxi hod bén la +3.
Mang tinh thé : Nhom c¢6 cau tao kiéu mang lap phuong tam dién.

Il — TINH CHAT VAT LI

Nhom la kim loai mau tring bac, mém, dé kéo sgi va dat mong. C6 thé dit duoc
14 nhom mong 0,01 mm diing dé géi thue pham.

Nhom la kim loai nhe (2,7 g/cm?), néng chay & nhiét do 660°C.

Nhom déin dién'va dan nhiét tot. Do dian nhiét bang 2/3 déng nhung lai nhe hon
dong 3 lan. Bo dan dién cua nhom hon sit 3 lan.
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TINH CHAT HOA HOC

Nhom c6 thé dién cuc chuan nho so véi nhiéu kim loai khac ( EL_;] e ay =106 V).

Nguyén tr nhom ¢6 nang lugng ion hod thap. Do vay nhom ta kim loai c6
tinh khit manh. Tuy nhién tinh khir cia nhom yéu hon cic kim loai kiém va
kim loai kiém thé. Tinh khit manh ctia nhém dugc thé hién qua nhitng phan ting
hod hoc sau :

Tac dung voi phi kim

Nhom tdc dung trye ti€p va manh véi nhiéu phi
kim nhu O,, Cl,, S, ...

Thi du : Khi d6t néng, bot nhom chdy séng trong
khong khi (hinh 6.4). Phan tng toa nhiéu nhiét.

o0
4Al1 + 30, — 2Al,04

Nhom bén trong khong khi ¢ nhiét do thudng do
c6 mang oxit Al,O; rit mong, min va bén chic

bao vé.
Bot nhom tu boe chdy khi tiép xic véi khi clo : Hinh 6.4.

. . Bor nhédm chay rong
2Al + 3Cl, —— 2AICk khong khi

Tac dung voi axit

Thé dién cuc chuan cua nhom (EE:.,N- —1,66 V) nho nén kim loai nhom khir

{Al =
dé dang ion H* cha dung dich axit, nhu HCI va H,S0, lodng, giai phong H, :
JAl + 6HCI — 2AICI; + 3H,T
2A1 + 6H —— 2AP*  + 3H,T

+5 +6
Nhom khir N trong HNO; ¢ dung dich loang hoac dic, nong va S trong
H,SO, & dung dich dac, néng xudng s6 oxi hod thiap hon :

o
Al + 4HNO; loang — AI(NO3); + NO +2H,0

2Al + 6H,50; dic —— Aly(SO,); + 380, +6H,0



Nhom khong tic dung véi H,SO,4 va HNO; dac, nguoi. Nhimg axit nay da oxi hod
bé mat kim loai tao thanh mot mang oxit ¢6 tinh tro, lam cho nhom thu dong.
Nhom bi thu dong sé khong tic dung véi cic dung dich HCI, H,SO, lodng.

Tac dung vai oxit kim loai

O nhiét do cao, Al khir duoe nhiéu oxit kim loai nhu Fe;Oj, CryOs.. thanh kim
loai tu do.

Thi du: 2Al + Fe,03 ——> ALO, + 2Fe

Phan ting cua Al véi oxit kim loai goi 1a phan (mg nhiét nhom. Nhiét luong do
phan tmg toa ra lam néng chay cdc kim loai (hinh 6.5).

“r _ Khéi trang
' “‘f"'f (ALO3)

Dai magie & WL

1 E s T T
Fe
a) b) c)
Hén hop bat Al Al khir Fe, 0, Sén pham la ALO,
va Fe,0, co dai tao ra nhiet do va Fe ndng chay
magie lam mbi trén 2000°C

Hinh 6.5. Phdn img nhiét nhom
Tac dung voi nuoc

Thé dién cuc ctia hidro 6 pH=7 (E}} /5. =—0,41V) cao hon so véi thé dién cuc

chuan clia nhom (E 5. | ) nén nhom ¢6 the khir duoc nude, gidi phéng khi hidro :
2A1 + 6H,0 —— 2AI(OH)3d +3H,T

Phan tmg trén nhanh chéng dimg lai vi 16p AI(OH); khong tan trong nudc da

ngan can khong cho nhom tiép xdc véi nude.

Vi sa0 nhimg vat bang nhom hang ngay tiép xic véi nude di & nhiét do nio

cung khong xay ra phan (mg ?

D6 1a do trén bé mat cua vat duge phu kin bing mang Al,O, rdt mong (khong

day hon 10~ mm) rdt min va bén chéc da khéng cho nudc va khi thim qua.
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Tac dung véi dung dich kiém
Nhitg dé vat bing nhom bi hod tan trong dung dich kiem nhu NaOH,
Ca(OH),.... Hién tugng nay dugc gidi thich nhu sau :
Trude hét, mang bao vé 1a Al,O5 bi pha huy trong dung dich kiém :
Al,O; + 2NaOH + 3H,0 ——  2Na[Al(OH)4] 8
Nairi aluminat
Tiép dén, kim loai nhom khir H,O :
2A1 + 6H,0 —  2AI(OH); + 3H,T (2)
Ming AI(OH); bi phd huy trong dung dich bazo :
Al(OH); + NaOH —  Na[Al(OH),] (3)
Cic phan tmg (2) va (3) xay ra luan phién nhau cho dén khi nhom bi tan hét.
Hai phuong trinh hod hoc cua hai phan (mg trén ¢o thé viét gdop vio mot phuong
trinh hod hoc nhu sau :
2Al + 2NaOH + 6H,0 —  2Na[Al(OH),] (dd) + 3H,T

IV — UNG DUNG VA SAN XUAT

1.

174

Ung dung

Nhom va hop kim nhom c6 dic tinh nhe, bén doi véi khong khi va nude, duge
dung 1am vat liéu ché tao mdy bay, 610, tén lua, tau vi tru.

Nhom va hop kim nhom c¢é mau trang bac, dep. duge dung lam khung cua va
trang tri noi that.

Nhom c¢6 tinh din dién, din nhiét tot, duge diing lam day cdp dan dién thay the
cho déng 1a kim loai dat tién. Nhom dugce ding ché tao cdc thiét bi trao doi
nhiét, cdc dung cu dun ndu trong gia dinh,

Bot nhom ding dé ché tao hén hop tecmit (hon hop bot Al va Fe,05), duge
dung dé han gan dudng ray....

San xudt

Trong cong nghiép, nhom duge san xudt tir quang boxit bang phuong phép dién
phan. Hai cong doan chinh ctia qud trinh san xudt la :

Cong doan tinh ché qudang boxit : Ngoai thanh phan chinh la Al,04.2H,0.
trong quang boxit con 6 tap chit 12 SiO, va Fe,0;. Bang phuong phép hod hoc,
ngudi ta loai bo cdc tap chat dé c6 Al,O4 nguyén chat.



Ctre duong bang than chi Criolit va nhém oxit néng chay

Nhém néng chay

) i Cira théo
Cyre am bang than chi

nhém nong chay

Hinh 6.6. S¢ do thiing di¢n phdan Al,O; néng chdy
Cong doan dién phdn Al,O; nong chay : Al,O; néng chay & 2050 °C. Nguoi ta
tron no voi criolit (Na;AlFg). Hon hop nay néng chiay & khoang 900 °C.
Vige lam nay mot mat tiét kiém nang luong déng thai tao dugc chat long ¢
tinh dén dién t6t hon Al,O; néng chay, mat khdc hon hop chat dién li nay ¢6
khoi luong riéng nho hon nhom, néi 1én trén va ngan can Al néng chay khong
bi oxi hod trong khong khi.

Thung dién phan c6 cuc am (catot) la tdm than chi ¢ ddy thing. Cuc duong
(anot) la nhimg kh6i than chi ¢6 thé chuyén dong theo phuong thing dimg
(hinh 6.6).

O cyc am xay ra sy khir ion AI** thanh kim loai Al ;
APt + 3e — Al
O cuc duong xay ra su oxi hod O thanh khi O, :
20 — 0, + 4de
Phuong trinh dién phan Al,O; néng chay :

fpnc
2A1L,0; — > 4Al + 30,7

Khi oxi sinh ra ¢ cyc duong dot chdy dan dan than chi sinh ra CO,. Do vay
trong quad trinh dién phan phai ha thip dan cic cuc duong vao thing dién phan.
Dé ¢6 duge 1 kg nhom cdn khodng : 2kg Al,O5, 0,5 kg C tiéu hao & cue duong,

& — 10 kWh dién nang.
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BAI TAP

Cho Al + HNO; — AI(NO3); + NO + H,0. S8 phan tir HNO; bi Al khir va s&
phan tir HNO, tao mudi nitrat trong phan (ng la

A.1va3 B.3vaz C.4val D.3va4

M6t pin dién hoé dudc cau tao bdi cac cap oxi hoa — khir ARPY/Al va Cu?+/Cu. Phan (ng
hoa hoc xay ra khi pin hoat déng la

A. 2Al + 3Cu —  2AP* + 3Cu*
B. 2AP* + 3Cu —— 2Al + 3Cu*
C. 2Al + 3Cu?* —— 2APR* + 3Cu
D. 2ABR* + 3Cu?t —  2Al + 3Cu

Tuy thuéc néng do clia dung dich HNO,, kim loai nhém cé thé khit HNO; thanh NOy,
NO, N, hoac NH,NO,. Hay viét cac phuong trinh hoa hoc ciia nhiing phén dng trén.

C6 4 kim loai la : Na, Ca, Fe, va Al. Hay nhan biét méi kim loai bang phuong phap hoa
hoc va dan ra nhimg phan ng hoa hoc da dung.

Khir hoan toan 16 gam bét Fe,0; bang bdt nhém. Hay cho biét :

a) Khéi lugng bét nhém cén dung.

b) Khéi lugng cla nhimng chat sau phan (ng.

San xuat nhém béng phuong phap dién phan nhém oxit néng chay. Hay tinh khdi

lugng Al,O5 va than chi (C) can diing dé san xuét dugc 5,4 tdn nhém. Cho rang toan
b6 Iudng khi oxi tao ra @ cuc duong da dét chay than chi thanh cacbon dioxit.



