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Phuong phap catot ran

Quy trinh cong nghé tOng quat

Dd nuéc mudi (nudc mubi hoi 1uu)

—
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CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
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Phuong phap catot

<
ran
p N 11

Co dac
catolit




CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

Phuong phap catot ran

= 3.2.2 Diéu ché va tinh ché nudc mudi
co sO li thuyét

Thanh phan muéi:
Trong muOi bi€n thanh phan chinh 1a NaCl con c6 cac tap chat khéng tan nhu:
cat, dat ...va cac tap chat hoa tan khac nhu: MgCl,, ,MgS0,, CaCl,, CaSO,,

KCl...

Mu@i &n trong cong nghiép thuOng c6 thanh phan sau:

Ham >=97,5 |<=0,4 |<=0,05 |<=0,02 |<=0,84 |<=0,5
lugng(%)
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iéu ché nudc mudi




CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

Phuong phép catot ran
-
Quy luat :
+Nhiét d0 tang, tOc dO hoa tan ting
+D0 nhdt tang, tOc dO hoa tan gidm
+NOng d0 dung dich ting , tOc d0 hoa tan gidm
+TOc d0 khudy trOn ting, tdc d hoa tan tang
«Dung dich nudc mudi tao thanh phdi c6 ndng d6 xap xi bdo hoa bodi
vi nOng d0 nudc mudi cang cao thi khd nidng hoa tan khi Clo trong nudc
muOi cang nhd, dd dan dién cla nudc mudi cang ting




CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

-

ché nuéc muoi.

=  Anh hudng cla cic tap chét trong nudc mudi t&i qua trinh dién phan:

> Tap chat khéng tan (bun, cat,...): 1am mang ngan bi tac - gidm tOc
d0 nudc mudi qua mang hodc 1am ting ham luong H2 trong khi Cl.

> Tap chat hoa tan nhu: Ca?*, Mg?* trong nudc mudi sé tdc dung NaOH

trong thung dién phan tao thanh két tUa khé tan bAm 1én mang ngan bit

kin 10 mang lam gidm tOc d0 nudc mudi qua mang, dOng thdi ting

dién tré cla mang dan tGi ting dién ap cUa thiung dién phan.

Cac ion SO,>,C0O.,?,... va cac tap chat chlfa oxy khdc trong nuéc

muOi s& 1am gidm hi€u suat dong dién, va 1am cho anot bj &n mon

nhanh hon



CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

Phuong phép catot ran

hé nudc muoi

P6i v4i tap chat khong tan , nguodi ta dung phuong phap nhu lang hodc
10c

> POi vGi tap chat hoa tan, ngudi ta dung phuong phap, két tUa tap chat
bang hoa chat thich hdp sau d6 dung phuong phap lang hodc 1oc dé tach
chung

" PEtach ion Ca*,Mg?, ngudi ta dung phuong phap soda-xtit.
Ca?*+ CO,2 = CaCO,,
Mg* +20H = Mg(OH), '

T

A\



CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

- Phuong phap catot ran

Pé tiét kiém soda va NaOH, & nhi€u nha may nguoi ta 4p dung bién phap cacbonat
héa nudc muobi hoi luu (nudc mudi cé chlra mOt lugng NaOH nhat dinh) bang
cach hap thu CO, vao dé chuyén héa mét phan xiit thanh soda theo phan Ung:

ONaOH + CO, = Na,CO,+H,0

Nhung vay trong nudc mudi hoi luu c6 cd soda 1an xit véi ham luong dU dé€ két
tUa hoan toan ion Ca*2,Mg*?, trong nuéc muoi tinh ché.

« DEtachion SO, ngudi ta dung thuOc th(r BaCl, dé tach ching & dang két tUa
BaSO, theo phan Ung

) ) Ba** + SO,> = BaSO, |
«Nhlng yéu cau cUa nuGc muOi sau tinh ché

Chi tiéu NaCl NaCO, NaOH NaSO, | Ca* | Mg

Ham 310+ 5 0,3 0,05-0,1 5 5 1
luong(g/l)




QUY TRINH CONG NGHE

Nudc mudi hoi luu

\

Mudi tho

H,0

Khi thai

Dd HCI
co,
\USc mudi hoi luu
Nudc
muOi
sach
1. Thiét bi hoa tan 4. Thié€t bj hon hop
2. BE& chlta nudc mudi thd 5,7,10 thung chifa
3,8,11 thiét bj gia nhiét 9 thiét bj 1ang
6.Thiét bi cacbonat héa 12 thiét bj 1oc

So dO cong nghé dieéu ché va tinh ché nudc muoi
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| Phuong phép catot ran
* Pién phan nudc muoi
2o, e anot 0 0 catot
Co'sO li thuyét O /

I

Cdc qud trinh dién cuc |

«Qud trinh chinh (qué trinh tao ra san |

2 ~n” |
pham mong muOn) | P

i

|

|

|

|

|

2
Dudi tac dung cUa dién truOng 1 ~ " L
(khi c6 dong dién moOt chi€u di qua dd) . 3

cac cation Na*, H* chuyén vé /

catot, cac ainon |
Cl,, OH- chuyén vé anot

1.Ngan anot
2. Ngan catot
3.Mang ngan
So do dién phan dung dich nudc muoi



CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

Phuong phap catot ran

-

Vi dung dich dién phan 1a dung dich nuéc mudi trung tinh (ph=7 ) c6
nOng dO 310g NaCl/ 1(5,4M), nén trén catot bang sat cUa thing
dién phan th€ phéng dién thuc t€ cla ion H* bang —0,41V duong
hon th€ phéng dién thuc t€ cla ion Na* xap xi bang -2,7V .Do d6
trong qua trinh di€n phén, trén catot ion H* phéng dién tao ra H,

2H,O [ 2H* + 20H
2H*+ 2e [ H,

a trinh tren catot

2H,0 + 2e [ H, + 20H
Ion Na* khong phéng dién s€ két hop vdi ion OH: sinh ra tao thanh

N-aOW tranag catntitl Aiing dich nhia catat)



CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

Phuong phap catot ran

ua trinh tren anot

Ion CI', OH cung chuyen v€ anot, nhung do anot cUa thung dién phan bang
graphlt nén thé phong dién thu‘c teé cua OH-1a 1,91V du‘Ong hon the phong
dién thuc té clla Cl- 1a 1,58V. Do d6 trong qué trinh dién phan ,trén anot ion
Cl- phéng dién tao ra Cl,

Cl- -e [0 Cl
Cl+ Cl0Cl,
«Qud trinh phu (qua trinh khong mong mu6n )
Qua trinh phu trén anot va trong anolit(dd trong ngan anot)

Trén anolit lu6n luén c6 mat ion OH- do nudc phan li va tu catolit chuyen ve.
Do thé phéng dién clla OH-duong hon Cl- khéng nhi€u nén mOt phan OH-
ciing phong dién trén anot.

40H - 4e02H,0 +O,

O 2C + 0O, =2CO

2CO + O, = 2CO,

2 tao thanh an mon anot graphit



CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

Phuong phép catot ran

Cl, tao thanh trén anot m&t phan tan vao anolit, sau dé tic dung v&i nudc tao
thanh HCIO, HCI.

H,0 + CL,0 HCIO +HCl AH<0

= PO hoa tan cla Cl, trong anolit phu thudc vao nOng d0 cla NaCl va nhiét
do theo quy luat:d0 tan gidm khi ndng d6 NaCl ting , nhiét d0 ting

= Axit HCIO tao thanh trong dung dich sé& bi phan li tao thanh ion ClO-

HCIO 0 H* +CIO-

Ton ClO- tao thanh c6 dién thé phéng dién am hon CI, nén dé dang phéng
dién tao thanh ion ClO,;

6ClO-+6 OH- -6e = 2Cl0O, +4Cl- +30 +3H,0

" Ngoai ra HCIO con tac dung v6i NaOH tao thanh nhi€u san pham.



nim Phudng phap catot ran

Vidu: HCIO + NaOH = NaClO + H,O
NaCIO + 2HCIO = NaClO, + 2HCI
NaClO + NaClO = NaClO, + 2HCI
NaClO, + NaClO, = NaClO, + NaCl
® (QQua trinh phu trén catot va trong catolit:
Do c4c phdn Ung ma trong anolit luén c¢6 mat cac cau t’ Cl,, Cl1O,,
ClO-. Vi mang ngan khong cé khd nang céch li hoan toan cac cau tu
giUa anolit va catolit, nén mot phan Cl,, ClO,, ClO, tu anolit

khuy€ch tan sang catolit . SU' c6 mat cUa cac cau tU nay trong catolit
s€ gdy ra cac phan Ung phu sau:



nim Phudng phap catot ran

OH- +Cl, = Cl +HCIO
OH- +HCIO = CIO- +H,0
Ion C1O  va ClO, sé bi khur trén catot theo cac
phan Ung sau:
CIO- +2H* +2e o CI +H,0
ClO, + 6e + 6H" ~ ClI- +3H,O

Nhu vay, cac qua trinh phu trén catot va trong catolit
hoan toan phu thudc vao lugng Cl,, Cl0,, ClO tu
anolit chuy€n sang catolit. C6 nghia 1a phu thubc cac
qua trinh phu tren anot va trong anolit.



nim Phudng phap catot ran

Céc qua trinh phy d€u c6 anh hudng khong t6t t6i qud trinh dién phan, lgié’u hién
cu thé la lam giam hi€u suat dong di€n va giam chat luong san pham. D€ han
ché cac qua trinh dién phan, can phai han ché cic qud trinh phu trén anot va
anolit.

> Bién phap han ché qua trinh phu:

1.Han ché su khuéch tdin OH- tir catolit sang anolit: dung mang ngan, cho
dung dich nuéc mudi lién tuc tUr anot sang catot, gidm nOng d0 OH-

tron% catolit,.
2.Han che su hoa tan cda clo vao anolit:

Tang nong dd NaCl trong nudc muoi.
Tang nhi€t d6 qua trinh dién phan
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THEO PHU O NG PHAP DIEN PHAN

| Phuong phap catot ran
A

JPhan riéng san pham

Quaé trinh dién phén thu dugc 3 sdn pham H,,Cl, va dd catolit.

Muc dich cUa viéc phan riéng la dé thu dudc tung san pham_ riéng
18, dOng thdi tranh dugc hién tuong trOn lan H,,Cl, tao hon
hop nd nguy hi€m.

C6 nhiéu phuong phap phan riéng nhung pho bién 1a  phan chia

khu vuc anot va catot bgi mot mang ngan.mang ngan thu‘dng
dung 1a bang s xOp,bang vai amiang, bang gidy amiing.

1 Thung dién phan

Nham han ché su Van chuyen cUa ion OH; tU catolit sang anolit
can pha1 cho nudc muoi chay lién tuc tU anolit 'sang catolit. bé
han ché diéu nay thu'dng tién hanh qua trinh di€n phan trong
thung dién phan ki€u mang 10c




CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
THEO PHU O NG PHAP DIEN PHAN

'k thing dién phan ki€u mang loc
thang ddng nuGc mubi chira day & anolit.
Do chéch 1&ch 4p suat thly tinh gilra anolit
va catolit nén nudc mudi chdy tU anolit
sang catolit qua mang ngan. Khi qua trinh
dién phan sdy ra NaOH va H, dugc tao
Thanh & khong gian catot con Cl, tao thanh

G khong gian anot.

1.Anot
2.Catot  3.ngan anot 4.ngan catot

Phuong phap catot ran

Nudcmudi

e

0 O

5. mang ngan

catolit



g| Phudng phap catot ran

& Chilorine € Hydrogen

A5
€ products | Q?E' QT
h’;f;:"ﬂ' | diaphragm I ‘ Cﬂtpiﬁdﬂ
Saturater:l
brine —

TR O

"'"f,“-'+‘f:1 12% Sodium

a0 hydroxide

Nat o8- 16% Sodium
e - chlonde

Anode Cathode
compartment compartment

Mo R B R fe B R S R R R R B R B R Mo B R M B R M B B M A B M A B MR R B R fe B R S B R S R R R R B R R B R R B R M B B e B R R A B B

sodium chlonde
solution

The principle of the
diaphragm cell o Eﬂzﬂ:c’f;};djgxern ¢
solution



. im Phuong phap catot ran

[ Dién ap thung dién phan va dién nang tiéu hao cho qua trinh dién phan.
=  Dién ap thung dién phan (E ).
bién ap mot chiéu dat vao thung dién phan
dugc xac dinh boi cong thuc:
By =E,+ Apy+ Ady + Eyy+ E + E +E +E (V)
Trong do:
E, = ( (bph.cf ) —( ¢ph.H+ ) (V)
O diéu kién dién phan thong thuong E = 2,172 (V)

A, Ad,,: 1a qua thé cua Cl, va H, trén dién cUc anot va catot.

Edd : dién ap trén dung dich. Em: dién ap trén mang ngan.
Ekt: dién ap khuéch tan. Etx: dién ap tiép xuc.

Edc: dién ap trén dién cuc.



‘@ Phuong phap catot ran

" Pién nang tiéu hao cho qua trinh dién phan:
Dién nang mét chiéu (W.):
W, =E, + Q/q (kWh)
Trong do: E, : dién dp cla thung dién phan (V).
Q: khéi luong san phim (kg).

Loaisinphém NaOH _____c. W

Gia tri cia g 1,4925 1,3246 0,0373

bién nang xoay chiéu (W2):
W2 =W1/n1  (kWh)
N1: hiéu suat chinh luu dong xoay chiéu thanh dong mot chiéu.



ki&% Phudng phap catot ran

Thanh phan catolit, anolit, quan hé giltu thé tich catolit va thé€ tich dung
dich nuéc muoi ‘ban dau.

Catolit la dung dich chUra cac chat tan chinh NaCl,NaOH v0i nOng do tuong
Ung C,vaC,.GiltaC,, C, vaC, ( nOng (o) NaCl trong nUdc mudi dua vao

thung dlen phan) lién hé le nhau bdi phuong trinh
C,=C,+0,8C, hay C, =C,-0,8 C, (3.5)
Trong d6 : C, C,,C, 1a ndng d0 mol/lit
Quan hé gilta thé tich nudc mud* -~
\

C“:" --a thé tich catolit
0
sk VO

C1+C2

Trong do6: V,, V, : 1a thé tich nuéc mudi ban dau dua vao dién phan va thé tich
catolit thu dugc (lit).



li% Phudng phap catot ran

®  Thanh phén cla anolit

= Trong anolit chu yeu la NaCl, nhung nOng d0 NaCl trong
anolit luon nho hon nOng (o) NaCl trong nU'0C muOi ban
daudua vao qua trinh dien phan. NOng d0 NaCl trong anolit
phu thuOc vao nOng d0 clla NaOH trong catolit.

C, =300—a.C, (3.7)
=  Trong do: C, 1a nOng d0 NaCl (g/1) trong anolit
C, :nOng dd clia NaOH trong catolit (g/1)
a: hé s0 ti 1€ phu thudc vao. C,

a 1,0500 1,0480 1,0250 0,9905 0,9600




jM Phudng phap catot ran

" Heé s6 phan huy mudi (Km)

Hé sb phan hly mudi 14 ti s6 glu‘a lugng mudi bi phan hly trong qué trinh dién
phan va luong mudi dua vao aua trinh dién phan.

C2
K =
C,+C,
Trong do: C, ,C, 1a nOng d6 cla NaCl va NaOH (mol/l) trong catolit

Hi€u suat dong dién (A)
Hiéu suat dong dién la ty sO glu‘a khOi lugng sdn phdm thuc t€ thu dugc va khoi
lugng san pham 1y thuy€t c6 thé thu dugc.

A =m (3.9)
mO

Trong d6 : m 1a khoi lugng san pham thuc té thu dugc tu qua trinh dién phan (g).
mo 1a khoi lugng san phdm tinh tUr lugng dién ning tiéu thu



M&«N Phudng phap catot ran

It

m, = N*
26,8

Trong do: N 1a duong luong gam cUla sdn pham (g)
I1a cuOng dO dong dién (A)
t 13 thoi gian dién phan (h)
biéu kién dién phan
TU cac ket qua thuc nghlem cho thdy, dé qua trinh dién phan dat
hiéu qua cao, can pha1 thuc hién trong di€u kién sau:

+ Hé sO phan hly mu01 duy tri trong khodng 45 — 55%, d€ han ché

qua trinh phu. Nhu Vay sé c6 mOt luong mudi khong phan hly theo
dung dich x1t ra ngoai.
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-

+ NOng d0 NaCl trong nuéc mudi can phdi bao hoa
( khoang 310 -315 g/1). SO di nhu vay la vi dung dich
nudc muli cang dac thi dO tan cla clo trong dung dich
cang thap, do d6 nOng d6 HCIO tao thanh cang nho.
Ngoai ra nong d0 nu'dc mudi cang cao thi su khu€ch tan
OH- tU catolit sang anolit cang khé va E _, cang nho.

+ Nhiét d0 dung dich trong thuing dién phan phdi tuong doi
cao ( khoang 90 -95 °C). Vi nhiét d0 cao c6 tdc dung han
ché qué trinh phu ( tuong tu dung dich nudc mudi dam
dac). Ngoai ra nhiét d6 va ndng d6 nudc mudi cang cao
thi qua thé phéng di€n cla c4c ion cang gidm va dién trd
cUa dung dich cling cang giam



H,0

Dd H,50,,96%

v

Cl,

khi

Catolit sang cong doan c6 dac

1.Thung caovi 2,4 . Thap rUra khi 3,6. may nén khi 5. thap say khi
7,10. thung ch(ta 8. thi€t bi tdch khi 9. thung di€én phan 11.thiét bi lam ngu0i
So dO quy trinh cong nghé dién phan nudc theo phuong phap catot ran



CHUONG 3: CONG NGHE SAN XUAT XUT - CLO
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k . Phuong phép catot ran
MOt s6 thong sO kY thuat chinh cUa cong doan dién phan
Ché d0 dién phan
= Pién cuc

Anot : 1am bang than graphit
Catot : 1am bang 1udi thép
" Mang ngin: lam bang vai amiing hodc s
= Mat dd dong dién : 0,7 — 1,6 KA/m?
= Pién ap thung: 3,4 — 4,0 (V)
" Hiéu suat dong dién : 96%
«Thanh phan catolit

\ NaOH NaCl Na,CO,
Thanh phan

Ham lugng (g/1) | 125 - 130 190 0,15
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hi clo Thanh

Luong tiéu ton | 1,6 tan 5,0kg 2400 - 2750 9-13



. iw Phudng phap catot ran

Thiét bj chinh — thiing dién phan Hucke

" Thing dién phan Hucke 1a thung di€én phan cato ran pho bién. N6 c6
dang hinh hOp ch(r nhat, mang ngan cUng. So vOi cac loai thung khac,
thiing Hucke c6 uu di€m 1a dién tich 1am viéc di€n cuc cao, dién tich sdn
xuat Ung véi mOt don vi sdn pham th 5~

" Cautao:

1.Nap 2.khung  catot 3.ddy  4.10p chi

5. LOp nhua dudng 6. anot 7. thanh dOng anot 4 |
8 thanh dOng catot 14. catot |

12 Ong dan khi clo 13 .chan s cach dién (il

st
AN

-

G
N

Z

\
NN

2 4 .
R T S O B N e I LT

| [ 77 i

S

™,




iM Phudng phap catot ran

Nap (1) lam bang _bétong duc san, trén c6 khoét cac 10 d€ 13y khi clo ra va
cho dung dich mu0i dan nguyén heu vao.

® Khung catot (2): Cg dang hinh hOp ch{t nhat bang thép, bén trong o cac
tui catot (14) lam bang nh{ig sgi thép dan nho lai vdi nhau. Tui catot (14)
dudc dac sat véi mang cach (15) .Khung catot dugc ndi v4i mach ngoai
bang thanh dOng (8).

" Pay (3): lam bang bétong duc san c6 gan cac thanh graphit (6) lam anot.
Cac anot dugc noi vGi mach ngoai bang ldp chi (4) va thanh dOHg (7).
L&p chi vUa c0 tac dung dan dlen vUa o tac dung gan chat céc thanh
anot vOi day thung. D& cach li 10p chi vGi 16p nuoc mubi ngudi ta d6 16p
chi 10p nhu’a duong (5)

" C4c cUa (9), (11), (12) dung ¢ d€ dan catolit, khi hidro, khi clo ra khoi thing
dién phan va dan nuGc mubi nguyén li€u vao thiing Chen phan.

= Toan b thung dién phan cao khodng 1,6m va dugc dat trén cac chan sur
cach dién (13)



gy

A ——— |

Ly



	Slide 1
	CHƯƠNG 3: CÔNG NGHỆ SẢN XUẤT XÚT – CLO   THEO PHƯƠNG PHÁP ĐIỆN PHÂN
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	QUY TRÌNH CÔNG NGHỆ
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Phương pháp catot rắn
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Hết! 

