CHUONG 2 - SAN XUAT HOP CHAT CHUA S

SAN XUAT H,SO, TU QUANG FeS,
SAN XUAT H,SO, TU S

I. Nhitng kh4i niém chung vé axit H,SO,va ng
dung cua né
I1. Nguyén liéu dé san xuat H,SO,

II1. Qua trinh cong nghé san xuit H,SO,
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SAN XUAT AXIT SULFURIC

I. Nhitng kh4ai niém chung vé axit H,SO, va
ung dung cua né

1. Khai niém v€ axit H,SO,

2. Ung dung
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I1. Nguyén liéu dé san xuat H,SO,
1. Luu huynh |
- Tinh chat cta luu huynh 3 li

- Céc loai lvu huynh st dung d€ san xudt H,SO,

Ham Thién nhién LAy tir khi
lugng (%)
Loail| Loai2 |Loai3 | Loail | Loai?2
) >99,9 | >99,5 > 98,6 > 99,8 > 99,8
Iro <0,05 <0,2 <05 <0,1 <0,5
Arsen <0,0005 | <0,0005 | <0,003 | <0,01 <0,05
bo dm <0.2 <05 <05 <0,2 <0,55
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CaSO, Na,SO, MgSO,
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4. Hydro sulfua (H,S)

H.,S 1an trong hon hdp khi dau md, trong than d4

ITrong cac loai nguyén li€u né€u trén thi lvu huynh
hnguyén t0 va quing pyrit dudc st dung chu yéu.
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II1. Qua trinh cong nghé san xuat H,SO,

Qua trinh SX H,SO, theo phuwong phép tiép
xuc gom 3 giai doan chinh sau:

» Diéu ché SO,

» Chuyén héa SO, — SO, trén xuc tac ran

» Hap thu SO, — H,SO,

» San pham tao ra c6 nong dd 92-98% H,SO,
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SO DO KHOI QUA TRINH SAN XUAT

AXIT SULFURIC
CHUANBI | | SANXUATKHI | | TINH CHE KHi
NGUYEN LIEU SO, SO,
HOAN THANH | HAP THU KHi OXY HOA
SAN PHAM S0, ' S0, < SO,
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1. Cac qua trinh tao khi SO,
1.1 Tao khi SO, tit Ivu huynh nguyén to
Hoi nwéc
S long
Bé hoa
long lwu
huynh
SO, vao T Khéng khi khd
2 Lo dot lwu |, J
huynh
Thiét bi lam | Hoi
| SO - doi ion =
2 X ly 10
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- B€ niu chdy luu huynh

‘ Lipz Hurgmh(3)

[ i b ey A
Luru huynh
nang chay

]
1 2 3
S ot

LIAThéDEén
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- Lo d6t luu huynh néng chdy

Lwuhuynh - Khong khi -
_ﬁ&'ﬁg,

L4

 KhOng khi 4ol
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1.2 Tao khi SO, tu quang pyrit
Phin (ng tong quit cda qué trinh chdy:

4FeS, + 110, = 2Fe,0, + 850,  + 3415,7 K]

Hoac

3FeS, + 80, = Fe;0, +6S0, + 2438,2 K]
S4n phim clia qud trinh chdy: Khi 10, xi

a) Dot quing

C6 thé dot quing bing 10 ddt co khi, 10 dot phun hay 10
dot ting soi.
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C4u tao va hoat
dong cua 10 phun

1. V6 10 hinh tru
2. L&p 16t chiu nhiét
3. Phéu xi

4. Vi phun hon hgp
khong khi — quang

5. Gian 6ng nudc lam

ngudi |
7
Quang + s
Khikhi =
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Ciu tao va hoat dong cua 10 tang sdi

L a -
--------

.......
L] ]

257 T Wi

1. Thanh thiét bi
2. Bang phan phoi khi
3. LSp hatrin
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b) Xt 1y khi 15

- T4ch bui bing phudng phédp cd hoc -

Phong ling
Xyclon

Ling qua I6p vat liéu hat

e

Cta nap va thao vat liéu

)
? , ,
3 7 1. Tam phan phoi khi
,% 2. Luéi
E; | 3. Lop vat liéu hat
/‘4‘% 4.
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- Tdch bui biang phudng phdp loc dién
loc dién kho

loc dién w6t
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- Lam sach khi 10 bing thdp rira:
Khi Khi

!

"f;!'.'s 5 r

4

Khi
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II. C4c qud trinh chuyén héa SO,
1. Co sé 1y thuyét

a. Can biang phdn tng

SO, + 1/20, < SO, +Q

K — I:)so3

p 0,5
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Phuong trinh VantHoft:
dinK_ - Q,

dT RT?

Theo dinh luat Kirchoff:

dQ,

=—ACp
dT
T TAC
:anpz&-F de.I AT +1
RT < RT?YRT
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Phudng trinh thuc nghi€ém:
Qp = 10142 — 9,26T (J/mol)

InK, =4905,5/T - 4,6455

b. Mic chuyén héa

P
v — SO,
Pso3 T P302
X = o
" P, +P
>0 >0 Can bang

12/7/2010 604005- Chuong 2 - Bai 1

22




Néu goi a, b 1an ludt 12 ndng d6 ban dau cua SO, va O,,
Joth€ tich.

Kp
= X, =

p \/ 100-0,5ax,
K, +
P(b—0,5a.x,)

Ting 4p sudt va gidm nhiét dd thi midc chuyén héa cin
bing ting.

c. Toc d6 phan ng

_ 0.5
v =K.Cg0, Cp,

k =k exp(-E/RT)
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2. Nhiét do thich hgp (T)

Dinh nghia: T, 14 nhiét 36 ma tai d6 tdc d6 phan @ng dat
cuc dai tng v6i mitc dd chuyén héa nhat dinh.

dx
o(—-)
dr” | _,

dT X = const

LAy tich phan phudng trinh trén két hgp vdi phuong trinh
dOng hoc qua trinh ox1 hda SO, trén xuc tac vanadi:
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,_ Ax I
dx kP~ o 1-X (X
dr a ; & 1-02x| Ky(1-x)
2 }
T 4905
Ig X +4.973
b—0,5ax
(l—x).\/
] 100—0,5ax |

g AT = 2IgT,, + 5,7921
AT =T, - T,

).

| ax
2

S
2
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3. Thiét bj oxi héa SO,

“ Khidén
truy&n
nhiét

Thdp tiép xiic dat bo truyén nhiét bén ngoai,
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S ‘ B 5C,
I ‘““"‘""""‘“}

Thap tiép xic 6 bo sung SO, sau lop 1, cdc lop sau ding triyén nhiét
trung gian logi ndam ngang:

[-V: cdc 1dp xic téc, 4- bd tron khi,
|-3: cdc bo truyén nhigt, 5- 1&p thach anh.

—»lﬁ

19) 3 Quan hé gu’fa t vA mifc chuyén hoa
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4. Chat xdc tdc cho qud trinh oxi hda SO,

a. G161 thi€u mot vai loai xuic tac thudng dung

Mic chuyén hod

1,0 . -

P | I

11 . ; _|
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Nhiét do, °C

Hoat tinh cita mot vai chit xic tdc doi véi phdn dng oxi hod SO,

1- Pt;

2- Vzog. ;
3- Cr,0,;

4- Fe,0;:
5- CuO.
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Hinh 3-20: Mot vai dang xiic tac.
a- dang vién; c- dang vong;
b- dang hat;  d- dang hinh cau.
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b. Chat ddoc ddi véi xuc tic vanadi:
Asen

Hop chat cua flo (SiF,, HF ..)

Hai1 nudc

Mu axit

Bui, cdc chit ¢ khd ning khit V,0, (CO, H,S, NH; ...)
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I11. Hap thu SO,

1. Co sd 1y hoa ctia qud trinh hap thu

Khi Pq

A: T Mang khf

A ——— 7/ — — — — — Matphan chia pha
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2. Anh hudng clia nhiét do va ndng do axit tuéi d&€n hidu
sudt hap thu SO,
% SO, tong
1,00 T T LT T T T

. 0
ﬂx\* 1 — 40°C
_ 2 - 60°C
" \ 3 — 80°C

Miic hap thu
v | \?\\‘ !

.//" |
0,96 T TS 4 —100°C
0,94 Bt | P, [T SR 5 . . - e v i_‘

96 97 98 99 100
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