HOP CHAT cO oxi
CUA LUU HUYNH

e Luu huynh dioxit (SO,), luu huynh trioxit (SO) c6 cdu
tao phan tir va tinh chat hoa hoc nao ? Nhimg phan img
hoa hoc nao c¢é thé chimg minh diéu nay ?

e Axit sunfuric lodng va déc c6 nhimg tinh cht hoa hoc nao ?
Dén ra nhimg phan {mg va viét cac phuong trinh hoa hoc.

| - LUU HUYNH DIOXIT

1. Cau tao phan tir
Nguyén tit lru huynh & trang thdi kich thich c6 4 electron doc than & cdc phan
16p 3p va 3d : ... 3s2 3p3 3d!. Nhimng electron doc than nay ctia nguyén tir S lién
két vdi 4 electron doc than cia hai nguyén tir O tao thanh bon lién két cong hod
tri ¢6 cuc :

» Cong thirc cdu tao :

3
0 .. ’ g o "o
o P 2p4
B :
: — 1 Céng thitc cdu tao ciia SO, con c6 thé
8w i g S biéu dién nhu sau :
3p | | "
3 #S\‘;*}
j, ,l, 0] (0]
O
2¢2 2p* e Trong hop chit SO,, nguyén t6 luu

huynh c6 s6 oxi hod +4.

(*) Céch viét nay phii hop vdi quy téc bat tr.
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2. Tinh chat vat li

Luu huynh dioxit hay khi sunfuro 1 chat khi kh6éng mau, mii héc, nang hon hai

l4n khong khi (d = g;l ~2,2), hod Iéng & —10°C.

Luu huynh dioxit tan nhiéu trong nuéc (1 thé tich nuéc & 20°C hoa tan duge
40 thé tich khi SO,).

Luu huynh dioxit 1a khi doc, hit thd phai khong khi c6 SO, sé gay viém dudng
hé hdp.

3. Tinh chat hoa hoc

a) Luu huynh dioxit la oxit axit

SO, tan trong nuéc tao thanh dung dich axit sunfuro (H,SO;) :
S():;_ + HQD == H2503

H,S0; Ia axit yéu (manh hon axit sunfuhidric) va khong bén (ngay trong dung
dich, H,SO; ciing bi phan huy thanh SO, va H,0).
SO, tac dung v6i dung dich bazo, tao nén 2 loai muéi : mudi trung hoa,
nhu Na,SO;, chira ion sunfit (SO%’ ) va mubi axit, nhu NaHSO;, chira ion
hidrosunfit ( HSO3 ).

b) Luu huynh dioxit la chat khir va la chat oxi hoa
Trong hop chit SO,, nguyén t6 luu huynh c6 s6 oxi hod +4, 1a s6 oxi hod trung
gian gilta cdc s6 oxi hod -2 va +6. Do vay, khi tham gia phan tmg oxi hod — khir,
SO, c6 thé bi khir hodc bi oxi hod.
Thi du :

Luru huynh dioxit la chdt khie khi tic dung vGi nhitg chét oxi hod manh, nhu
halogen, kali pemanganat,... :

+4 0 -1 +
SO, + Br, + 2H20 — 2HBr + HQSO4

+4 +7 +6 +2 46
550, + 2KMnO, + 2H,0 — K,S0,+2MnSO4+2H,S0,

Luu huynh dioxit la chdt oxi hod khi tic dung v6i chat khir manh hon, nhu
H,S, Mg,... :
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+4 -2 0
SOZ+ ZHES — 35 + ZHZD

+4 0 0 +2
SO, +2Mg — S +2MgO

4. Luu huynh dioxit — chat gay 6 nhiém
Luu huynh dioxit 1&a mot trong cac chat chi yéu gay 6 nhiém moi truong. N6
dugc sinh ra do su d6t chdy cdc nhién liéu hod thach (than, diu, khi dét), thoat
vio bdu khi quyén va 12 mot trong nhitng nguyén nhan chinh gy ra nua axit.
Mua axit tan phéd nhiéu rimg cay, cong trinh kién triic bang dd va kim loai, bién
dat dai tréng trot thinh nhimg viing hoang mac. Khong khi cé SO, gay hai cho
sttc khoé con ngudi (gay viém phdi, mat, da).

5. Ung dung va diéu ché& luu huynh dioxit
a) Ung dung

Luu huynh dioxit dugc ding dé :

— San xuat axit sunfuric.

— Tay trang gidy, bot gidy.

— Chéng nim mdéc cho luong thuc,
thuc pham,...

Béng tam
b) Piéu ché o dd NaOH
e Trong phong thi nghiém, SO, dugc g SO,
diéu ch& bang cich dun néng dung
dich axit H;SO, v6i mudi Na,SO;
(hinh 6.12). Hinh 6.12. Diéu ché SO, trong phong thi nghiém

Na,SO; + H,S0, — Na,SO, + H,0 + SO, T

Thu SO, vio binh bing cdch ddy khong khi.

e Trong cong nghiép, SO, dugc diéu ché bang cich :
— D6t chdy lIvu huynh.

— D6t quing sunfua kim loai, nhu pirit sit (FeS,) :

4FeS, + 110, — 2Fe,05 + 80,7
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Il - LUU HUYNH TRIOXIT

1. Cau tao phan tir
Nguyén tir lvu huynh & trang théi kich thich c6 thé ¢6 céu hinh electron 16p
ngoai cung la : 3s! 3p3? 3d?

fﬂf”w
3s! 3

O trang thdi ndy, nguyén tir S ¢6 6 electron doc than, do viy nguyén tir S c6 thé
lién két véi 6 electron doc thin cia ba nguyén tir O tao ra sdu lién két cong hod
tri. M6i nguyén tir O lién két véi nguyén tir S bing mot lién két doi :

(I:I) Cong thie cdu tao cta SO, (|:|)

S con cé thé biéu dién nhu sau : S ™
= & a

O O O O
Trong hop chit SO, nguyén t6 S c6 s6 oxi hod cuc dai la +6.

2. Tinh chat, img dung va diéu ché

a) Tinh chat vat li
O diéu kien thuomg, SO, la chat 1ong khong mau (nong chay & 17°C, s6i & 45°C).
SO; tan vo han trong nudc va trong axit sunfuric.

b) Tinh chat hoa hoc
Luu huynh trioxit 1a oxit axit, tic dung rat manh véi nuée tao thanh axit sunfuric
va toa nhiéu nhiét :

303 + HED . H2804

Ngoai ra, SO tic dung véi oxit bazo, bazo tao thanh muéi sunfat.

¢) Ung dung va diéu ché
SOj; it ¢6 tmg dung thyc tién, tuy nhién n6 la san phdm trung gian dé€ sin xudt
axit ¢6 tam quan trong bac nhat trong cong nghiép la axit sunfuric.
Trong cong nghiép, SO; duge diéu ché bang céch oxi hoda SO, & nhiét do cao
(450° = 500°C) ¢6 chat xiic tac (V,05).

. o
2502 + 02 {%" 2503

(*) Céch viét nay phit hgp véi quy tac bét .
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Il - AXIT SUNFURIC
1. Cau tao phan tr

H_D\ /D Cong thic cdu tao cla o= 9

: (*)
S< H,SO, con c6 thé biéu Ns 7
H"D’/ \O d.léﬂ ﬂhu sau : H_{}// \0

Trong hop chat H,SO,, nguyén t6 S ¢6 s6 oxi hod cuc dai 1a +6.

2. Tinh chat vat i

Axit sunfuric 1a chét long sdanh nhu diu, khéng mau, khong bay hoi, nang gén
gép hai 1dn nuéc (H,SO, 98% c6 D = 1,84 g/em?3). H,S0, dic rdt dé hat 4m, tinh
chét niy duge ding 1am kho khi 4m.

Axit sunfuric dic tan trong nudc, tao thanh nhitng hidrat HESO,;.nH}() va toa
mot luong nhiét 1én. Néu rot nude vao axit H,SO, dac, nudce soi dot ngot kéo
theo nhitng giot axit ban ra xung quanh gay nguy hiém (hinh 6.13). Vi vay muén
pha loang axit sunfuric dac, ngudi ta phai rér nr tir axit vao nude va-khudy nhe
béang diia thuy tinh, tuyét d6i khong lam nguoc lai.

a) Cach pha lodng b} Cach pha loang
khéng an toan an toan

Hinh 6.13. Céch pha lodng H,SO, déc

3. Tinh chat hoa hoc
a) Tinh chat cua dung dich axit sunfuric loang

Dung dich axit sunfuric lodng c6 nhitmg tinh chit chung cua axit :
— D6i mau quy tim thanh do.
— Téc dung véi kim loai hoat dong, giai phéng khi hidro.

(*) Cdch viét niy phit hop véi quy tac bét tir.
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— Tac dung véi mudi ciia nhimg axit yéu.
— Téac dung véi oxit bazo va bazo.
b) Tinh chat cua axit sunfuric dac
Axit sunfuric dac c6 moét s6 tinh chat hoa hoc dac trung sau :
Tinh oxi hod manh :

— Axit sunfuric ddc va néng coé tinh oxi hod rdt manh, n6 oxi hoa dugc hdu hét
cdc kim loai (trir Au, Pt), nhiéu phi kim nhu C, S, P.... va nhiéu hop chat :

+6 0 +3 +4
61—12504 + 2Fe — Fez(SC}4)3 + 6H20 + 3502

+6 0 +2 +
2H,S0, + Cu — CuSO, + 2H,0 + SO,
+6 0 +4

2H,50, +S — 3S0,+2H,0
+6 -1 0 -2

H,SO, +8HI — 412+ H,S + 4H,0
— Axit sunfuric dac, ngudi lam mot s6 kim loai nhu Fe,
Al, Cr,... bi thu dong hoa.
Tinh hdao nwoc : -
Axit sunfuric dac chiém nudc két tinh cha nhiéu mudi
hidrat (mu6i ngdm nuéce) hodc chi€ém cdc nguyén t6 H va
O (thanh phén cta nuéc) trong nhiéu hop chat :

— Mu6i CuSO4.5H,0 mau xanh tdc dung véi H,SO, dic
s& bién thanh CuSO,4 khan mau tring :

Hinh 6.14. H,SO, déc
H
CuS0O,4.5H,0 22N 5 CuSOy 4 5H,0 téc dung voi duing

(mau xanh) (mau tring)

Hop chét gluxit (cacbohidrat) tdc dung véi H,SO, dac bi bién thanh
cacbon (than) :

C,(H,0), — 12504k . nC + mH,0
Mot phdn san phdm C bi H,S0, dac oxi hod thanh khi CO,, ciing véi khi SO,
gay hién tugng sti bot ddy cacbon trao ra ngoai c6c (hinh 6.14) :

C + 2H,S04 — CO, + 280, + 2H,0

Da thit ti€p xiic véi H,SO4 dac s& bi bong rdt nang, vi vay khi sir dung axit
sunfuric phai hét sic thdn trong.
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4. Ung dung

Hang nam, th€ giGi san xudt khoang 160 triéu tan H,SO,. Axit sunfuric 12 hod
chdt hang dau trong nhiéu nganh san xuét (hinh 6.15).

B Phim nhudm 2% Bl Son
B Luyén kim 2% B Fhan bon
Liiay - Phan lan
Chat deo 5%
= e - Amoni sunfat
O Chéttay iia 14% - Phan NPK
B Gidy, soi 8% B nNhimg (mg dung khac
- S visco - Dau mo
- Sqi axetat - Thudc nd
- Acquy
- Dugc phﬁm

- Thudc trir sau

30%

28%

11%

Hinh 6.15. So dd umng dung cla H,S0, trong ddi s6ng va sdn xuét

5. San xuat axit sunfuric
Axit sunfuric dugc san xudt trong cong
nghiép bang phuong phédp tiép xiic.
Phwong phap nay gém ba cong doan chinh.
a) San xuat SO,
Tuy thude vao ngudn nguyén liéu co san ma
phuong phdp san xuét SO, ¢6 khdc nhau.
— Thiéu quang pirit sat (Fe$S,) :
4F352 + 1103 —>» 2Fe:03 + SSDE
— Dot chay luu huynh :
S+0, — SO,

b) Sin xuit SO
Oxi hod SO, bang khi oxi hodc luong du
khong khi & nhiét do 450 — 500°C, chit
xtc tic 1a V505 :

280, + 0, L2=H6l , 950,
¢) San xuat H,S0

Khi SO; di tir duéi 1én dinh thap, H,SO,
dac chay tir dinh thdp xuéng dudi.

Hinh 6.16. Thap hdp thy 8O3 frong san xuét
axit sunfuric

Dung H,S0, 98% hap thu SO; dugc oleum H,S0,4.nSO;5 (hinh 6.16).

184



HZSO4 + HSO3 —* H2804.HSO3
Sau d6 dung luong nude thich hop pha lodang oleum, duoc H,S0, dac :
HQSD‘;.HSO:J' + nHZO —> (H+IJH2504

Tém lai, so d6 cdc phan img hod hoc sdan xudt H,SO 4 duoc biéu dién nhu sau :
S+ 02

hodc > S05 wic tde V05 | S +H 0

+ O_} 3 > H_)SD“

FE’SZ + 02

6. Mudi sunfat va nhan biét ion sunfat
a) Muoi sunfat
Mudi sunfat la mudi cua axit sunfuric. Co 2 loai muoi sunfat :
— Muéi trung hoa (mudi sunfat) chita ion sunfat (SOE_ ). Phéin 16n mudi sunfat
déu tan, trir BaSOy, PbSOQy,... khong tan.
— Mudi axit (mudi hidrosunfat) chira ion hidrosunfat (HSOy ).
b) Nhan biét ion sunfat
Diing dung dich mu6i bari hodc dung dich bari hidroxit dé nhan biét ion SOE_
trong dung dich H,SO, hoic trong dung dich mudi sunfat. Phan timg sinh ra két
tua traing khong tan trong axit hoac kiém.
H,SO,(dd) + BaCl,(dd) — BaSO,(r) + 2HCl(dd)

BAI TAP
1. Luu huynh dioxit c6 thé tham gia nhiing phan (tng sau :

SO, + Bry + 2H,0 —» 2HBr + H,SO, (1)
SO, ¥ 2H,S —» 38 + 2H,0 )
Cau nao sau day dién ta khdng dung tinh chét clia cac chét trong nhimg phan (ing trén ?
A. Phan (g (1) : SO, 1a chét khi, Br, 1 chét oxi hoa.
B. Phan Ung (2) : SO, la chat oxi hoa, H,S la chat khir.
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C. Phan i(ing (2) : SO, vira la chéat khif, vifa 1a chét oxi hoa.
D. Phan ing (1) : Bry la chét oxi hoa, phan dng (2) : HyS la chét khi.

2. Hay ghép cap chét va tinh chét clia chét sao cho phi hop :

Chét Tinh chét cta chét

A S a) c6 tinh oxi hoa

B. SO, b) c6 tinh khir

C. HyS c) chét rén c6 tinh oxi hoa va tinh khir
D. H,S0, d) khdng c6 tinh oxi hoa va tinh khir

e) chat khi cé tinh oxi hoa va tinh khif

3. Hay chon hé sé dung cla chét oxi hoa va clia chét khir trong phan (g sau :
KMnO, + Hy0, + H,SO4 — MnSO, + O, + K,S0, + H,0
A.3vab B.5va2
C.2vab D.5va3
4. Hay lap bang so sanh nhing tinh chét giéng nhau, khac nhau gilta hai hgp chét cla
luu huynh la hidro sunfua va luu huynh dioxit vé :

a) Tinh chat vat Ii.
b) Tinh chéat hoa hoc, gidi thich va chimg minh bang phuong trinh hoé hoc.
5. Hay lap nhimg phuong trinh hoa hoc sau va cho biét vai trd clia cac chét tham gia
phan (ng :
a) SO, + Fey(S04)5 + Ho0 — H,SO, + FeSO,
b) SO, + K,Cry,07 + HySO4 — KySO, + Crp(S0y); + H,0
c) HoS + Cly — S + HCI
d) H,S + SO, = S + H,0
e) SO, + Bry + HoO — HBr + H,S0,
6. Cho cac dung dich khéng mau cla cac chat sau : NaCl, K,CO3, Na,SO4, HCI,
Ba(NO3),. Hay phan biét cac dung dich da cho bang phuong phap hod hoc ma

khéng dung thém hoa chat nao khac lam thudc thir. Viét cac phuong trinh hoa hoc,
néu co.

7. a) Axit sunfuric dac dugc dung lam khé khi 4m, hay I8y mét thi du. C6 mét sé khi 4m
khéng dugc lam khé bang axit sunfuric dac, hay 1y mét thi du va cho biét vi sao.
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b) Axit sunfuric dac c6 thé bién nhiéu hgp chét hitu co thanh than, dugdc goi 1a su hoa
than. L&y thi du vé su hoa than ctia glucozd va saccarozo. Viét so dé phan (ng.
c) Su lam khd va su hoa than néi trén khac nhau nhu thé nao ?

8*. C6 nhing chét, trong phan (ng hoa hoc nay chung la chat khir, nhung trong phan iing
khac chung la chét oxi hoa. Hay viét phuong trinh hoa hoc minh hoa nhan dinh trén
cho nhiing truégng hop sau :

a) Axit ; b) Oxit bazo ;  c) Oxit axit ; d) Muéi ; e) Bon chét.

9. C6 100 ml H,SO, 98%, khéi Iugng riéng la 1,84 g/ml. Ngudi ta mudn pha lodng thé tich

H,SO, trén thanh dung dich H,SO, 20%.
a) Tinh thé tich nudc cdn dung dé pha loéng.
b) Cach pha loang phai tién hanh nhu thé nao ?

10. H6n hgp rén X gém cé Na,SO3, NaHSO3 va Na,SO,4. Cho 28,56 g X tac dung véi
dung dich H,SO, lodng, du. Khi SO, sinh ra lam mat mau hoan toan 675 cm3
dung dich brom 0,2M. Mat khac 7,14 g X tac dung vira di vai 21,6 cm?3 dung dich
KOH 0,125M.

a) Viét phuong trinh hoa hoc.
b) Tinh thanh phan phan tram vé khéi lugng céac chét trong hén hop X.

187



