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NHUNG PINH LUAT CO BAN CUA CONG NGHE HOA HQC

I. Mt s6 khai niém va dinh nghia:

1. Ning suét: Nang suat thiét bi, phan xuong hay nha may, ... 1a s lwong san
pham tao ra (hay nguyén lidu ché bién) trén mot don vi thoi gian.

Néu G Ia trong lugng, Vs la thé tich (san pham hay nguyén liéu), < 1a thoi gian thi
nang suat P bang :

P= & hay P = vs
T T
P c6 thé tinh bang T/s, kg/h, m¥s, ...

2. Cong suit: Q la nang suat téi da co thé dat duoc cuong do 1am viéc | cua thiét
bi & nang suat cua thiét bi tinh cho don vi caa mot dai lugng dic trung (thé tich, dién
tich, kich thudc, ...).

Vi du néu V 1 thé tich cua thiét bj thi c6 thé biéu dién cuong do bang:

P G

! V  xV

I ¢6 thé tinh bang T/h.m?, m®h.m? (theo dién tich cua thiét bi).

3. Tiéu phi: Nguyén liéu, nuogc, nang lueong, ... 1a lugng nguyén liéu, nudc, nang
lwong, ... tiéu hao dé tao ra don vi san pham.

Vi du Tnguyén liéu/Tsan pham; m® nuae/T; kwh/m®

4. P chuyén hoa: Do chuyén hoa nguyén liéu A (tac chat) 1a ty 1¢ gitra luong tac
chat A d4 chuyén hoa va lugng ban dau. O thoi diém 1, V 1a thé tich cua hé thong tac
dung, Ga la trong lugng chat A, Ca 12 ndng do cua chat A va Xa la do chuyén hoa caa
chat A.

- O thai diém ban dau t, = 0, cac dai lwgng trén c6 tri sé twong tng Vo, Gao, Cao
va Xao-

- O thoi diém 11 chat A d4 chuyén hoé hoan toan thi cac tri s6 twong ung 1a Vi,
Ga1, Ca1 va Xar= 1.

Néu c6 nhiéu tac chit A, B, C, ... thi mdi chit cd d chuyén hoé cua minh Xa, X,

Xe, o
Theo dinh nghia & thoi diém t, &6 chuyén hoa Ia:
XA:M hay X :GO_G (1)
GAO o]
. ‘ \ G, -
Neu tinh theo phan tram thi X% =100x s
Tur (1) ta co: G=G,(1-X) (2
Chia 2 vé cho V, ta c6: E:&(1—X)
VO VO
vi S_c =8 _ca-x)
VO VO
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- Néu he théng la chét long hay dung dich (thé tich V thay doi khong dang ké),
hay la khi ma tong thé tich khdng thay doi trong qua trinh chuyén hoa thi:

© _S_cvac-ca-x) @A)
—_— = V = —
vV, V °
- Néu trong chuyén hod thé tich thay ddi va V = yV, thi:

6_G Gy y
ViooN, W

hay c=Sea-x) )

e

Nhung y bién déi theo thoi gian t© nén dung khong tién. Ngudi ta ding khai niém
d6 thay ddi twong d6i B cua thé tich hé khi chuyén hoa d& hoan toan (X=1):
V, -V, V,

= =1 _1
IB VO VO
= V,=V,1+ )
Vi du trong qua trinh: 2H; + O, =2H,0
) 2 1
Ta co: =2 1=-=
d 3 3

5. Hiu suat san pham: Hiéu suat san pham thu duoc ¢s la ty I¢ giita leong san
pham thuc té thu dugc Gs va luong toi da thu dugc Gmax (N€u chuyén hoa hoan toan):

G,
¢s - Gmax (%)
ciing c6 thé biéu dién s qua lwong tac chat (nguyén liéu)
¢ _ GAo _GA
) G

Nhu vay ds= Xa: hiéu suat san pham bang dé chuyén hoé caa nguyén liéu.
Néu phan ung thuan nghich thi ¢s khong thé nao dat dén ¢max dugcma cao nhat la
lic dat can bang ¢ s va luc do:

*

G .
¢smax == = XA

Gsmax
~ ¢s lahiéu suat can bang hay higu suat Iy thuyét. Boi khi st dung khai nigm higu
suat so vai ly thuyét:
G
GS
Gs Gsmax ¢s XA

(DS = X ™ = = <
Gsmax GS ¢smax X A
6. Toc dd qua trinh: Toc do cua qua trinh biéu din qua luong san pham chinh S
thu dugc hay luong nguyén liéu chinh A tiéu hao trong mét don vi thoi gian.
dG, dG,
u= hay u=-
dr dr

Ciing 6 thé biéu dién qua cac dai lrong iy nhung trong don vi thé tich

S

*

Ps =
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V dr Y V dr
Néu thé tich caa hé théng khdng doi c6 thé bidu dién qua nong do vi % =C

,_lde, 1dG,

u=
T

7. Chi phi co' ban cho don vi cong suit:
Néu K 1a chi phl co ban cho ca thiét bi (hay phan xuéng), vi du tinh bang dong va
Q la cong suat caa thiét bi tinh bang T/nam thi chi phi co ban cho don vi cong suét la:

rR=K

Q
* Néu cong suat thay doi, thuc té cho thay:
R=aQ™"
a: 1a hé s6 phu thudc vao tinh chét cua san xuat
Néu so sanh 2 hé thdng véi cong suat Q; va Q, vai Q, = 2Q; thi:

R, _aQ;"* _ (le

Rl aQ—04

Nghia la cong suat tang I&n 2 1an thi chi phoi co ban cho mot don vi cdng suat chi
con 76% hay giam di 24%.

* Néu S la gia thanh san pham tinh theo don vi (vi du dong/T) thi:

S=mQ"
m, n: 1ahé s6, van =-0.2 - -0.3
So sanh 2 cong suat Q; va Q, véi Q. = 2Q; va liy n = -0.2 ta c6:
-0.2

S_z mQ, - (2Q1)70.2 —0.87

S; mQp Q

Nghia Ia néu cong suat tang 1én 2 lan thi gia thanh san pham giam di 13%.

I1. Can bang trong c&c qué trinh cong nghé:

1. Nguyén ly Le Chatelier:

Pa sé cac phan ung thuc hién trong CNHH [ cac phan tng thuan nghich. Céc
phan (g nay déu dan dén trang thai can bang.

Trong cé4c diéu kién c6 anh huang dén trang thai can bang thi sy thay doi nhiét do,
&p suat, ndng do cac chat tham gia phan ng c6 vai trd quan trong hon ca. Cac yéu tb nay
tac dong dén trang thai can bang theo nguyén Iy Le Chatelier:

Mot hé & trang thai can bang bén, néu chui mot tac dong tir bén ngoai 1am thay
d6i mot trong cac yéu té quyét dinh dén vi tri can bang thi trong hé s& xay ra mot qué
trinh theo chiéu 1am giam anh huong cua tac dong dé.

Tir d6 suy ra:

* Khi tang nhiét ¢ cua hdn hop cac chat phan ¢ng thi can bang s& chuyén dich
theo chiéu phan ung thu nhiét, tic ha nhiét do cua hdn hop céc chat phan ung.

* Khi tang &p suit can bang chuyén dich theo chiéu giam thé tich cua hdn hop.

* Khi ting ndng do cua maot trong cac chat phan tng thi can bang chuyén dich
theo chiéu giam ndng d6 caa né.

2. Hang sb can biang caa phan &ng hoéa hoc:

a/ Hang s6 can bang:

)4 =0.76 = R, =0.76R;
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_*/ Phan g thuan nghich: aA+bB<rR+sS+Q
Téc do phan ting thuan: Uy = k;CA*Cg"
Toc do phan tng nghich: Uz = koCr'Cs’

ki, ko: hang sb téc do phu thudc vao nhiét do.
. , k, C.C
Néu u; = us ta co: =R 2K, (1)
k, C.Cq
(dau * c6 nghia la trj s & trang thai can bang)
Kc:hang so can bang i
*/ Néu tinh thanh phan theo phan mol N
NA+NB+NR+Ns:1thi:
B N ;I‘ N;S
N T *a *|
r 2 r r 1 N A N Bb
*/ Néu la khi thi cé thé lay ap suat phan P, ’
Pa + Pg + Pr + Ps = P (4p suat chung) thi:

(2)

Y 3)
A B
*/ So sanh cAc tri s6 cua K
Kp = Ko(RT)™" (4)
Ky = KyPA" (5)

Vi An=(r+s)-(a+h)

b/ Y nghia ciia tri sé hiang s6 can bang:

*/ Ta thay K ting thi tir s6 ting so voi mau sd, nghia 1a ndng do san pham tang

Ién. K danh gia do sau cua phan tng hod hoc, dd chuyén hoa cua tac chat.

*[ k1, ko phu thudc nhiét @o nén K cting phu thudc vao nhiét do.

*/ Mbi lién hé gitra K va d6 chuyén hoa can bang X = a

Vi du: aA+bB < rR +sS

DPua vé 1mol A A+ b/aB < r/aR + s/aS
Nong do cac chat dau Ca , Cg, Cr, Cs , néu d6 chuyén hoa 1a o thi 4 c6 Cac. mol A tac
dung Caob/a molo B dé tao thanh Caar/a mol R va Caas/a mol S, va luc d6 ndng do6 cac
chét 12 Ca(1-a); Cg - Caalb/a; Cr + Caar/a; Cs + Caar/a, nhu vay:

(Cq + ;CAa)r (Cq + ZCAa)S
K —

c

: 2 ©)
(Cr—(-a))*(Cq "'ECAQ)b

Tuwong tu ta tinh duoc Ky, Kp phu thuéc vao a.
*/ K ¢6 thé tim tryc tiép & $6 tay hod Iy; ciing c6 thé tinh K tir AH d6 bién doi
entapi & dieu kién chuan (latm, 298°K) theo phuong trinh Van't Hoff:

dinK
dT RT
In K, = —ﬂ+ B
RT

R: hdng s6 khi (R = 1.987 cal/mol.°C); AH (cal/mol)
I11. Toc dé phan @ng va vai tro ciaa no doi veoi cac qua trinh cong nghé:

http://hhud.tvu.edu.vn



Cong thirc chung cua téc do la: u = kxFxAC

Néu hé dong thé thi: u = kxAC
k: hé s6 toc do; F: bé mat tiép xtc pha; AC: dong lec qué trinh.

1. Hé sb toc dé k: khdng chi phu thudc tinh chat hoé hoc cua tac chat ma con phu
thudc ca tinh chét vat Iy caa chling, cau tao thiét bi, tc do cac dong va do khuay tron cac
chat trong mdi truong dong thé.

k 12 hop thanh cuaa cac hang s6 toc do thuan ki, nghich ka, phu K'p, K"y ... va cua
cac hé sd khuyéch tan cac chat dau (tc chat) vao ving phan tng D1, Dy, ... va cac chat
cudi (san pham) ra ngoai vuing phan tng D'y, D', ...

k= f(kl, kz, k'p, k"p . D1, D2, . Dll, Dlz, )

Ngoai ra k con phu thudc vao thdng sé ciu tao thiét bi va ché do 1am viéc cua
thiét bi. Vi vay, can xem xét dai lwong ndo co ban c6 anh huong dén k va bo qua cac dai
lwong khdng co ban. Pai luong co ban 1a dai lugng ting vao qua trinh chinh, c6 tri s6 nho
nhat va do d6, 1am cham qua trinh chinh.

Vi du: - Khuay tron tot nén bo qua hé sé khudy tan (dong thé)

- Phan tng maot chiéu va phan @ng phu khéng dang ké thi k = k;
- Qua trinh dj thé thi khuyéch tan han ché toc do
. i k= (Dl, Dz, . Dll, Dlz, )

2. Bé mat tieép xuc pha F:

- Néu khuay manh hé di thé thi F = tdng bé mat cac phan t niang hon (hat rin
trong h¢ K-R, R-L; giot long trong hé¢ K-L, L-L, ...)

- Néu dung cot dém thi F = téng bé mat cac dém.

Cha y: Trong cac hé K-L, L-L néu rdi loan manh thi xac dinh F rat kho vi cac pha xam
nhap dudi dang dong rdi, bong bong, bot, giot, mang, ..., ltc d6 lay F bang mot dai lugng
qui udc Fq (vi du bang tiét dign thiét bi, bang bé mat tat ca cac ngan, tong bé mat dém, ..)

3. Pong luc AC: dong luc cua qué trinh hoa hoc 1a hiéu sb caa nong do6 C. Néu
qua trinh & pha khi thi dong luc 12 AP (hiéu s cua ap suat)

Vi du: * Qua trinh dong thé:

+) Phan &g mét chiéu: aA +bB — R +sS

u=kCa’Cs” = AC =Ca'Cg"
+) Phan ng thuan nghich:  u=Kk(Ca - Ca)*Cg - Cg')"
=  AC=(Ca-Ca)YCs-Cg)"

hoac u= k1CAaCBb - szRrCsS
ACl = CAaCBb
ACZ = CRrCSS

= u= klAcl - szCz
* Qué trinh di thé:

+) Hap thy hay ngung hoi: AC=C-C’

C: nong do (hay ap suat phan) tac thoi (thuc) ¢ pha cho chuyén (khi) cua chat
dugc chuyen (Khi dugc hap thy hay hoi duoc ngung).

C': ndng do 4y ltc can bang no 1a ap suit hoi bao hoa cua chat duoc chuyén trén
bé mat dung dich hap thy hay chat long ngung.

+) Nha hay béc hoi: AC=C"'-C
IV. Céc bién phap dé ting téc do cia qua trinh cong nghé:

Nguoi ta tang toc do bang cach tac dong dén cac sb hang cua toc do u

1. Tang déng luc AC cuaa qua trinh:
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a/ Tang ndng dd caa tac chat: Nghia Ia 1am cho nguyén liéu bot tap chat
di. Tang nong do tc 1am tang toc do, bot dugc thé tich thiét bi, chi phi van chuyén,
khudy tron, nhiét mat mat cho tap chat. Ngoai ra, con giam dwoc cac phan ¢ng phu.
Trong thuc té cac bién phéap ting nong do cua cac chat tham gia phan wng trong
nguyén liéu ban dau phu thugc vao trang thai tap hop cua ching.
+) Ddi véi dung dich nguoi ta ting nong do bing cach ding nhitng dung moi
thich hop, hozc 1am bay hoi hoic két tinh dung moi.
+) Di véi chat khi thi dung bién phap nén dé tang ndng do, hoic dung bién phap
hap thy, hip phu céc chat khi tham gia phan tng ¢ ndng do thap dé tach ching khoi cac
chat tro.
Trong thuc té nguoi ta thudng cho du cac chét r& tién dé ting cao téc do phan
ng. Tuy nhién, viéc ting nong do tac chat khdng phai bao gio ciing ¢ loi. DI Vi
nhitng phan &ng c6 tc dd qua nhanh, ¢6 tinh chat tic thoi thi c6 thé dem lai hau qua
khong tot (nd, chay). Do vay, can phai giam nong do tac chat (dé lam cham téc do phan
ng) bang céach pha thém khi tro hozc cho vao ting leong nho.
b/ Piéu chinh &p suit P (cha yéu anh huong dén pha khi)
Déi véi khi tang ap suit co nghia la ting ndng do. Nong do khi ty 1é véi ap suat
phan, nén co thé thay Ca bang Pa va dong luc AC bang AP.
+) Qué trinh mat chiéu hay qua trinh thuan nghich & xa can bing & pha khi:
- Bi vai phan tng hod hoc & pha khi: aA+DbB —>rR+sS
U=kPa%Pg’ VA AP = Pp*Pg"
Néu Na, Ng 1a phan mol cua A va B trong pha khi, P 12 4p suat chung thi:
PA = NAP, PB = NBP
u = k(NaP)*(NsP)" = kPAPs"P*™  4u n>1
Pit kPA’Pg” = B va a + b = n (bac phan tng) n=1
u=pP"

n<l

»P
Ll

Nhu vay P tang thi u tang va n cang cao thi anh huong cang4yn
- Pbi voi quéa trinh chuyén khéi khi vao long hay ran (hap thu, hip phy, ngung

hoi) thi:
u=k.F.AP
Vi & xa can bang nén c6 thé bo P” trong AP=P-P”
= u=kF.P

Téc do ti 16 vé6i &p suat, vi vay, tang P dé tang tbc do hap thu hay ngung hoi.
- i vai qué trinh nha khi hay boc hoi thi nguoc lai. Nguoi ta dung chan khong.
+) Qua trinh mgt chiéu hay qua trinh thuan nghich & pha khi gan can bing
(P" hay C” khong bo qua): ) X,
- Boi véi phan ung hoa hoc:  AP=(Pa-Pa )(Ps-Ps )
Néu P ting thi Pa, Pg tang vi AP tang va tbc do cua qua trinh

tang . 1
1. Néu phan ung lam giam thé tich (An<0) thi P tang /_2\
lam x tang (Le Chatelier). Truong hop nay P tang rd rang cé \
D
op

loi cho ca téc do, hiéu suat. Ngoai ra P tang thi thé tich hé

» P
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thdng giam dan dén duong kinh dng giam. Nhu vay, bét dwoc Sw phu thudc x vao P
cho
vat liéu, giam xay dung. Tuy nhién, khong nén ting 4p suit  phan ng khong thuin
qua cao vi yeu cau vé thanh ong thiét bi, ton nang luong nén, nghlch (x hiéu suit san
.. Hop Ii nhat &p suét tir 100 dén vai tram atm. pham). 1. An<0; 2. An>0
2. Neu thé tich ting (An>0) truong hop xa can bang thi co loi VI P tang thi x tang,
nhung dén gan can bang X cang tang cham va dén gia tri Xmax & Pop roi giam di. POP tr 1
dén vai atm tuy tinh chat cua phan g, bac phan tng n va do chuyén hod mong mudn.
- Béi véi quéa trinh chuyén khéi (di thé)
1. Truong hop hap thu khi (hay ngung hoi):
AP = P - P", P tang thi AP ting = u tang: tang hip thu (Le Chatelier). Vi vay, P
cao ¢o loi.
2. Truong hop nhi (hay boc hoi) thi can giam P.
- Déi véi long anh huong P dén u nho, nén phai can P I6n. Nhung P 16n anh
huong dén do nhét va qua trinh chuyén tir dong hoc sang khuyéch tan.
Vi du: Polime hoa etylen & 2000atm chuyén tir K—»L—R.
- DB6i vai ran thi &p suit siéu cao mai ¢6 tac dung.
Vi du: Cacbon hoa tan trong kim loai chay & 2400°C chi chuyén thanh kim cuong
& &p suat 100000atm.
¢/ Piéu chinh nhiét do dé ting dong luc cia quéa trinh chuyén khéi:
(chur khéng phai cho phan tng hoé hoc)
+) Trong hip thy, ngung hoi: AC=C-C"
C” &p suét hoi bdo hoa trén dung dich, tang 1én néu nhiét do ting. Néu nhiét o giam thi
C’ giam = AC ting = u tang.
+) Truong hop nhé, béc hoi thi nguoc lai: AC = C™ - C. Ngudi ta tang nhiét do dé
tang téc do cua qua trinh.
d/ Pwa san pham ra khéi hé théng tac dung:
+) u=Kk;ACs - kobAC, = kchaCBb - szRrCSS
Pua san pham ra thi Cg, Cs giam di (hay triét tiéu), AC, giam va toc do phan ung ting
Ién.
+) Qua trinh chuyén khi:
1. Néu hip thu AC = C - C". Bua san phiam (chit dwoc hép thu) ra khoi hé
thdng tuc 1a 1am giam ndng d6 & long di, do d6 C” giam = AC tang = u tang.
2. Néu qua trinh nha AC = C"- C. Pua chét duoc nhi ra khoi hé thng tuc
1a 1am giam ndng do ¢ pha khi, nho d6 AC ting = u ting.
2. Tang hé sé téc dé caa qua trinh khi:
a/ Tang nhiét do:
+) Nhiét do anh huong dén toc do phan tng:

Theo Arrhe'nius: k = ke ®RT
d;k - £ sosigk=- =
RT RT

k: hang s6 toc d phan tng
E: nang luong hoat hoa (J/mol)
R: hing sb khi Ii twong (R=8.3146 J/mol.°K)
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Trong thuc té cdng nghiép, nguoi ta nhan thay khi tang nhiét d6 phan ung Ién
10°C (trong pham vi nhiét @6 tir 100-400°C) va ning luong hoat hod khoang 63-
125kJ/mol thi téc do cua phan tng hoa hoc tang tir 2 - 4 1an, tham chi gap 10 lan.

Can chd y 1a tang nhiét do 1am tang tdc d6 phan ung thuan, phan ang nghich va ca
phan tng phu. Diéu nay 1am ha d6 chon loc caa san pham chinh. Vi vay rét can than
trong viéc sir dung bién phap tang nhiét do.

+) Bdi véi khuyéch tan:

Anh huang cua nhiét d6 it hon nhiéu. Khi tang nhiét do 1én 100C thi van téc
khuyéch tan chi ting khoang 1.1 - 1.3 1an. Su phu thudc cua hé sb khuyéch tan vao nhiét
d6 tuan theo cdng thurc twong tu nhu phuong trinh Arrhe'nius:

dinD E,

“dT  RT
D: hé s6 khuyéch tan
Ep: nang luong hoat hoé caa qué trinh khuyéch tén.

* Gigi han caa viéc tang nhiét do:

1. i véi phan wng thuan nghich phét nhiét, tang nhiét do 1am chuyén dich can
bang theo chiéu nghich, nghia I1a 1am giam do chuyén hoa. Con d6i véi phan tng thuan
nghich thu nhiét thi d6 chuyén hoéa khéng giam khi ting nhiét do, nhung hiéu qua ngay
cang giam vi toc do ting cham hon & nhiét d6 cao.

2. Trong nhiéu qué trinh hitu co, viéc tang nhiét d6 = tang phan tng phu = ton
that chat va lam giam hiéu suat san pham chinh (vi du tng hop reou metanol).

3. Téc chat ¢ thé bi phan huy hay bi dwa ra ngoai viing phan ang (vi du béc hoi).

4. Céc hat tac chit ran hay xdc tac c6 thé chay ra, dinh véi nhau (thiéu két) 1am
cho bé mit tiép xuc giam (vi du t>>9000C thi xay ra hién tugng két khdi quing S khi diéu
ché H,SO4 1am giam bé mat phan tng va giam do khuyéch tan oxy = u giam).

5.Y&u cau chiu nhiét do cua vat liéu phai cao (tc bén an mon va chiu nhiét).

b/ Dung xuc tac:

Tang nhiét d6 c6 nhiéu han ché nén ngudi ta dung xuc tac dé ting toc o phan
rng ma khéng c6 nhugc diém cua viéc tang nhiét do.

Xdc tac 1am ting manh k = u ting ma khong anh huang dén khuyéch tan, khdng
thay d6i can bang (chi lam chdng dat can bang), lai co tac dung chon loc, chi lam nhanh
phna tng mong muon. Tuy nhién, xUc tac c6 nhiing han ché vi c6 thé bi ngd doc, cé thé
mét hodc giam hoat tinh ¢ nhiét do cao.

Chat xdc tac thuong tham gia vao phan ang va chuyén phan tng tir mot giai doan
thanh hai hoac nhiéu giai doan:

Téng quét ta co: A+B+xt=AB+xt

Ldc dau: A+xt— |A.xt| > Axt

Axt +B —> | B...Axt]
|B...Axt| — AB +xt

Chat xc tac c6 kha nang lam giam niang lugng hoat hod cua phan Gng. Day la
tinh chat quan trong cta chat xic tac, no tao diéu kién thuan lgi cho phan @ng xay ra dé
dang va nhanh chéng.

E
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Cac chat xdc tac dung trong cdng nghiép phai dam bao duoc cac yéu cau sau:
+ Chat xuc tac c6 tinh chon loc, hoat tinh cao, nang suat Ion.

Vi du: CoHsOH —A0B5°C) o .1, + H,0

CoHsOH —220) , CHyCHO + H,

+ Luong chat xuc tac cho vao bé hon rat nhiéu so véi lwong chat tham gia phan
g va khong bi bién ddi sau phan tng.

+ Chat xtc tac chi cd kha nang thlc day phan tng mau dat dén trang thai can
bang, nghia 1a chi lam ting téc d6 phan ¢ng chir ban than khong thé 1am cho phan ung
xay ra duoc. Vi du mot phan tng ndo d6 cd AG<0 bé thi tu nd kho cé thé tu xay ra duoc,
nhung khi cho thém chét x(c tac vao thi phan tng s& xay ra nhanh.

Vi du. Phan tng tong hop NHs:

N, + 3H; = 2NH;3 AG = -4 kcal

Phan tng trén kho xay ra, néu thém chat x(c tac Fe, Ni vao thi phan ang s& xay ra
nhanh.

+ Nhiét do thuc hién phan tng thip

+ C0 d6 bén co hoc cao, bén di véi cac chat doc

+ D@ tai sinh.

Trong cé&c yéu cau trén, yéu cau vé hoat tinh 1a quan trong nhat. N6 duoc dinh nghia la
muc tang téc do phan tng so véi khi khéng dung xdc tac.
k

A= TXt (A: hoat @9 xuc tac)

E
k=k,e R (khong cd xuc tac)

Ex
k., =koe T (co xuc tac)
Eeh

g RT E-Ea AE
= A — = =e RT =@ RT
g RT
Vi du: 250, + O, 4_' 2503+ Q

Néu khdng c6 xtc tac ¢ 693°K c6 E = 420000J/mol
Duing xuc tac V,0s thi Ex = 268000J/mol ciing ¢ 693°K

(420000-268000)
N A=p 8314603 _ @24 _3. 101
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Nghia Ia téc d¢ tang 1&n 3x10 Ian.

Trong cdng nghiép dé dam bao ning sut cao, chat xdc tac phai c6 bé mat don vi
cao. Ngoai ra trong céc thiét bi thuc hién cac phan ung xGc tac phai b tri sao cho chat
xUc tac tiép xdc tét vai cac chat phan tng. Cho dén nay trong cong nghiép hoé chat c6 3
kiéu thiét bi tiép xuc:

1/ Loai c6 chat xUc tac cé dinh: trong cac thiét bi nay, chat xdc tac 1a nhitng hat
nho hoic ludi dit ¢b dinh trong thiét bi. Loai thiét bi ndy c6 nhugc diém 1a dinh ki phai
luan phién qua trinh chuyén hoa va tai sinh xdc tac. Viéc bao dam ché do nhiét dé lop xdc
tac hoat dong tét ciing khé khan, két cu thiét bi ciing phirc tap. Loai nay it dugc sir dung.

2/ Loai c6 chat x(c tac di dong: trong thiét bi loai ndy ca qua trinh chuyén hoé Ian
tai sinh déu lién tuc. Nguoi ta bd tri mot hé thong hai thiét bi, mot thiét bi chuyén hoa va
mot thiét bi tai sinh. Trong qué trinh 1am viéc cac gia dung xdc tac di chuyén lién tuc doc
theo thiét bj tiép xdc sang thiét bi tai sinh rdi lai tré' vé thanh mot vong khép kin. Nhu
vay, dam bao nang suat chuyén hoé cao va ché do lam viéc dé dang hon va két cau thiét
bi don gian.

3/ Loai thiét bi tang sdi: trong thiét bi ndy cac hat xtc tac duoc cac luong khi duy
tri ¢ trang thai lo liing gidng nhu dang sdi. O trang théai nay chat xuc tac tiép xtc tét nhat
Vi cac chat phan ang. Dién tich 1am viéc cua chét x(c tac duoc sir dung t6i da. Toan bo
viéc dua chat xtc tac vao khu vuc phan wng, tir khu vuc nay ra khu vyc tai sinh va tuan
hoan lai theo chu ki kin dugc thuc hién mét cach lién tuc bang cach dung khi hay khong
khi dé thoi. Hién nay loai nay 1a uu viét nhat.

¢/ Tang cwong khudy trén: (khudy tron thay thé khuyéch tan phan tio
bang khuyéch tan ddi luu, nho d6 tang hé sé khuyéch tan)

Bién phap nay chi co loi khi qua trinh cong ngh¢ xay ra & mién khuyéch tan. Néu
khuyéch trén manh dén mot mac do khuyech tan du lon, luc ay tbc d6 phan tng quyét
dinh, 1dc nay qua trinh chuyén sang mién dong hoc va néu khuay tron manh hon nia lai
c6 hai vi trén manh 1am giam AC do d6 nong d6 gan néng do cudi hon.

AC = (Ca-Ca)(Cs-Cg)
Cagin Ca va Cg gin Cg = AC giam

Téc dung caa khudy tron:

+ Trong hé ddng thé, khuay tron lam ddéng déu ndng do va ting sb lan va cham
gitra c&c phan tir.

+ Trong hé di thé, qua trinh xay ra & bé mat pha F. Khudy tron dua nhanh céc
phan tir chua tac dung dén bé mat ay dé tiép xdc nhau rdi dua nhanh cac san pham ra
khoi bé mat dy. Ngoai ra khudy tron 1am phan tan nho khi va long thanh giot hay bong
bong nho do tang F.

Nhu vay, trong 3 phuong phap tang K, nguoi ta chon phuong phap nao lam nhanh
giai doan cham nhat caa qua trinh. Néu qua trinh & mién dong hoc thi ting nhiét do va
xuc tac. Néu qué trinh & mién khuyéch tan thi tang khuay tron va phan nao ting nhiét do.

3. Tiang bé mat tiép xdc pha F:

bay la bién phap ap dung cho cac hé di thé. Mdi loai hé c6 mdi bién phép giai
quyét thich hop va cach tang F quyet dinh cau trdc caa thiét bi phan ing. Thuong thi
nguoi ta tang bé mit pha nang hon (ran vao 1ong) bing cach phan tan né roi tao diéu kién
dé pha nhe (khi vao léng) tiép xuc bao quanh.

a/ H¢ khi-léng:
C6 4 bién phéap tang bé mat tiép xtc trong cdng nghiép:
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+ Tudi chét long 18n vat dém, chat long chay thanh mang mong trén bé mat dém
(thap, cot). F = tong bé mat dém.

+ Phun chét l6ng thanh bui, chét long tiép xtc voi pha khi dudi dang céc giot long
(thiét bj thap, hay phong phun tuéi). F = téng bé mit cac giot.

Cuong do 1am viéc caa nd hon loai trén nhung khé phun giot déu nén khéng 6n
dinh, it dung hon.

+ Cho chat khi suc qua khéi chat long (cot, thap c6 ngan, luéi, dia). F = téng bé
mat cac bong bong.

Cuong do lam viéc 16n hon thap déém nhung sic can thuy luc 16n nén it dung.

+ Chuyén khdi bot, khi dua tir dudi 1&n vao khdi long qua ludi c6 mat rat nho dé
phan tan va voi téc do du I6n dé luc ma sét giita khi va long can bang véi trong lugng
Iong, nho do tao thanh 16p bot nhu soi.

So véi 3 loai trén loai nay c6 F 16n nhat.

b/ Hé khi-ran va léng-ran:

Pé tang dién tich tiép xdc ddi véi nhitng qua trinh ¢ chit rin tham gia, nguoi ta
tan nho ran va 1am cho ran xop (ting bé mat trong cua 16) va tao diéu kién khi va long
tiép xdc véi bé mat trong va ngoai. Ngudi ta chia 1am 4 bién phap:

+ Dung canh gat dao cac hat rin chuyén dong trén cac ngan. C4c hat ran roi tur
ngan trén xudng ngan dusi qua cac 16 cua ngan. Khi hay long ciing di tr ngan nay qua
ngan khac, qua céc 16 ndy va qua cac hat rin trén ngan. Fq = bé mit cac ngan.

Loai thiét bi nay phuc tap, hiéu qua khong cao, nén it dung.

+ Dung voi phun ran da nghién min vao dong khi hay long chay manh. F = téng
bé mit hat rin.

Véi hé long-ran thi ding canh khuay dé phan bé déu ran trong long.

+ Théi khi hoic long qua ludi trén d6 phi 16p hat ran. Stc can thuy luc cua I6p
ran nay tang nhanh néu 6 min caa no cang cao. Do d6, khong duoc nghién nhohat ran.

+ KhUay ¢ 16p lo ling (tang sdi, gia long), cho dong khi (hay long) qua I6p ran
tan min, voi toc do du lon dé lyc ma sat gitta dong khi (Iong) va hat ran can bang véi
trong lwong hat ran. Nhu vay, hat ran lo liing nhay 18n, roi xudng nhung khong bi kéo
theo. Phuong phép nay hay ding cho hé K-R, hé L-R it duing vi téc do tang sbi cua long
thap (vai mm/sec)

¢/ He léng-l16ng: (hai long khong tan vao nhau)

Phuong phap t6t nhat 1a khudy dé tang tiép xdc. Ngoai ra, con dung phuong phap
cho chat long nhe chay nguoc tir dudi nguoc voi chat l1ong nang dé tao thanh hé nhii
trong. Trong hé ndy chat 1ong nao c6 suc cang bé mat 16n s& phan b thanh giot trong
chat kia.

d/ Hé ran-ran:
Khuay tron bang khi nén, co khi hay thiing quay.

http://hhud.tvu.edu.vn



17

X CHUONG Il i
NGUYEN LIEU, NUGC VA NANG LUQNG TRONG CONG NGHE HOA HQOC

Ti 16 cac yéu té trong gia thanh san pham hod chat thay d6i tuy tung loai san
pham, nhung trung binh khoang: nguyén liéu 60-70% (san pham hoa dau > 70%), ning
lwong 10%, khau hao 5-10%, lao dong 4%. Nudgc chiém ti 18 khong 16n trong gia thanh,
nhung viéc xu li nudc trudge va sau qua trinh 1a quan trong va phuc tap.

A. Nguyén ligu:
I. Khai niém nguyén li¢u:

1/ Nguyén ligu la gi:

Nguoi ta thudng goi tat ca nhiing vat liéu thién nhién dung trong céng nghiép dé
san xuat ra san pham 1a nguyén liéu. Ngoai nhirng chat dau, trong céng nghiép nguoi ta
con dung nhiéu vat lidu d qua ché bién cong nghiép (ban san pham) hozc phé pham cua
nganh khac dung lam nguyén liéu cho cac nganh nao do.

Vi du: mat duong — ruou; khi than céc — tong hop hit co; ...

2/ Tiéu chuén cia nguyén liéu:

- Ty 18 chat c6 it (phu thudc tiung loai nguyén liéu, tiéu chuan cubi 1a tinh kinh té)
va tap chat.

- Khéi lugng tap trung ¢ mot dia diém

- bia ly: viéc van chuyén dé dang tir noi khai thac dén noi ché bién.

- biéu kién khai thac: d6 cao, d6 sau, d6 phan tan.

- Trinh d¢ ki thuat ché bién.

Il. Phan loai:

1/ Theo trang thai tap hop: ran (chat khoang, than, quang); long (nudc, dau mo);
khi (khdng khi, khi thién nhién).

2/ Theo thanh phan: vé co, hitu co.

3/ Theo ngudn géc: thién nhién, nhan tao (than cbc, khi cong nghiép, ...)

Nguyén liéu thién nhién cd thé chia thanh nhiéu loai: géc khoang, goc dong vat,
gbc thuc vat, nudc va khong khi.

I11. Van dé sir dung nguyén liéu trong cdng nghiép hoa chat:

1/ Chon nguyén liéu: chon trén co so kinh té 1a chu yéu (vi gia thanh ctua nguyén
liéu chiém dén 60-70%)

Vi du: 6 nhiéu loai nguyén liéu dé san xuat ruou etylic:

- Luong thuc: tén 160-250 ngay c6ng/1 tin ruou.

Thuy phan go ré hon khoang 40%

- Phé pham cua xenlluloza r& hon 75%

Téng hop tir dau khi ré hon 75%

- Riduong.

2/ Tim cac bién phap sir dung ngudn nguyén liéu nghéo hon.

3/ Thé cac nguyén liéu c6 thé dung lam thuc pham bing céc nguyén liéu khac.
4/ Téng hop str dung nguyén liéu.

Vi du: Quang Apatit

Tuyén noi
Apatit 4 Nefelin (K,Na),0.Al,03.2Si0,
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Ché bién hoa hoc ~ Chébién hoa hoc
Thach cao muoi florua Bo tat < | - Ximang
Ximang = < A.photphoric X6da <« > Titan
Nguyén t6 hiém Cac muoi photphat  Vanadi <——+—> Gali
Ph&n lan NROmM

IV. X li so' b nguyén ligu: (lam giau quang)

1/ Muc dich cua viéc xir li:

- M6 rong ngudn nguyén liéu, sir dung nguyén liéu nghéo.

- Nang cao cudng do thiét bi (tang toc do qué trinh, giam thé tich mat cho cac chat
khong can thiét), giam ning luong tiéu hao.

- Nang cao chét luong san pham.

- Tiét kiém van chuyén, kho tang.

Qua trinh xir I so bo nguyén liéu bao gom cac cdng doan nhu sau:

+) Phén loai theo kich thudc

+) Nghién

+) Pong banh (vé vién) va thiéu két (muc dich tang kich thuéc 1am cho hat rin
tiép xtc tét, dong déu)

+) Lam giau

+) Khir nuée (sdy, loc, ¢6 dic)

+) Tach bui

2/ Cac phwong phap lam giau:

Qua trinh nay &p dung cho cac loai quing da qua nghién va cé thanh phan hoé hoc
ciing nhu tinh chét vat Ii khéng ddng nhat.

C6 nhiéu phwong phap 1am giau: co hoc, nhiét, hoa hoc.

a/ Phwong phép co hoc:

Phuong phap nay dua trén co so tinh chat vat Ii va hoa Ii cua quing dé tach, nd
dugc dung chu yéu dé 1am giau khoang ran. C6 cac loai sau:

* Tuyén néi: 1a phuong phép 1am giau phé bién dung qui mé 16n, né co thé tach
quang thanh nhiéu loai khac nhau. Qua trinh tuyén ndi dua vao tinh chat thAm nudc khac
nhau cua cac loai quang.

Néu hat da nho va khdng tham nuéc (ki nuéce) thi trong luong khdng thang duoc
suc cang bé mit cia nudce va hat ndi 1én.

Tréi lai, néu hat tham nuéc (wa nudc) thi s& chim xudng. Do vay, khi tuyén noi,
quang phai duoc nghién min dén ¢ hat khoang 0.1 - 0.3mm.

Pé tang nhanh qua trinh trong thyuc té ngudi ta tién hanh nhu sau:

1/ Pha thém vao trong nudc nhitng chat 1am ndi: chat tao bet, chét lwa chen,
chit can néi, chat diéu chinh.

Chit tao bot: dé tao thanh bot c6 d6 bén cao, day la nhitng chit hoat dong bé
mat, tao nén cac mang trén bé mat bot: dau thong, cin chung cat than da, ruou, ...

Chét lwa chon (hay chit gop): c6 tac dung ting do ki nuéc cia cac hat quiang can
lam ndi. Bang céach tao trén bé mit chiing mot mang ki nudc. Chung la nhitng chat ¢é cau
tric khong déi xiing: phan phan cuc nhoé va phan khong phan cuc 16n. Khi dugc hap phu,
nhom phan cuc quay vé phia hat quang, con khdng phan cuc quay vé nudc tao thanh vo
ki nudc.
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Chét lya chon chi hdp phu mét s loai quing, thuong sir dung cac loai sau: acid
oleic (C18H340), acid naphthoic (C1:HgO,), ditiophotphat.

Chét can ndi (hay chit chim): c6 tac dung lam ting d6 wa nudc cua nhing hat
quang khdng dinh 1am ndi, thuong sir dung 1a nhitng chat dién li: kiém, cac mudi
sunphat, xianua kim loai kiém.

Chat diéu chinh: 1am ting hiéu qua caa qua trinh: voi, x0 da, acid sunphuaric.

2/ Théi khong khi qua hdn hop quing nghién trong dung dich nuéc tir dudi 1&n

trén dé tao thanh nhirng bot khéng khi bén. kkhi
Céc bot nay khi ndi Ién mat dung dich nuéc quang min 16p bot quang
s& kéo theo céc hat quang ki nuge. Trén bé J.

quang tinh ‘

mat nudc s€ tao thanh mot 16p bot quang. Con cac hat
khac ¢ trang théi lo liing va chim dan xudng day. Néu
can tach nhiéu loai quing thi hdn hop quing sau khi tach T T
duogc s& xu Ii bang chat hoat hoa nham huy tac dung cua
chat can ndi. Sau d 1ap lai qua trinh tuyén véi chat lam x| o | A
noi thichhep. N TN

* Sang: dap quang ra hodc khi nghién loai quing cha 5w, ton dé& khong
chéc d& vun. Sang dé tach riéng quing va tap chat.

* Tach bing trong lwc: phuong phép nay dua trén nguyén tic cac hat c6 trong
lwong riéng khéac nhau s& cd téc do roi khac nhau trong dong chat long hoic khi.

Néu dung chét long goi la phuong phap wét, néu dung chat khi goi 1a phuong
phap kho.

Quing nghién nuace PHUONG PHAP UGT
_» 4_

nuéc
~—

1, 11, 111: budng lang

1. Phan ning (hat to)

2. Phan trung binh

3. Phén nhe

Quing nghién dugc khudy déu trong nudc, chay thanh dong qua cé bé lang. Bé
rong cac budng lang 16n dan 1én, do d6 téc do dong nudc giam dan nén cac hat ning ling
trugc, cac hat nhe (nho) lang sau.

Trong phuong phap uét nguai ta thuong dung nudc. Néu khoang bi hoa tan hoic
phan huy trong nudc thi ding chét long tro hay phuong phap kho.

Phuong phap khé dung khdng khi hoac khi tro lam méi truong lam giau quang.

PHUONG PHAP KHO
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Quang tan nho

» 1 :canh quat

1

» 2. dia quay

— 3: NON ngoai

» 4: non trong

dua di nghién

’ san pham
THIET BILY TAM BANG KHONG KHi

Quing nghién roi xudng dia quay 1 bi ban ra xung quanh. Cac hat nho, nhe bi
quat 2 hit 1én ving vao thanh try ngoai va roi xudng. C4c hat to thi ving vao try trong va
roi xudng, con khdng khi tuan hoan trong thiét bi theo chiéu mii tén.

* T4ch bang dién tir: phuong phéap nay dung dé tach vat liéu d& bi nhiém tir khoi
loai khong bi nhiém tur.

Vi du: tach quang sét tir, cromit, rutin.

1

1. Bang tai

3 3. Nam cham di¢n
4. Khoang co tur tinh

5. Khoang khong cd tir tinh

* T&ch bang tinh dién: twong tu nhu tach bang dién tir nhung thay nam cham
dién bang dién cuc ndi voi cuc am caa chinh luu. Cac hat c6 d6 dan dién 16n tich dién am
va bi day ra xa, con loai khong dan dién thi roi vao thiing chira dudi bang tai.

* Tach bang phwong phap loc: 1a phuong phap tach chat ran ra khoi méi truong
khi hoac long nho 16p vat liéu loc. Phan Ion qué trinh loc duoc danh gia boi lugng chit
long con lai trong chat rin (khi lay chat ran) hodc lwong chat ran con lai trong chat long
(khi lay dich long).

b/ Phwong phép hoé hoc:

Phuong phéap nay ding nhitng chat c6 tac dung hoa tan chon loc mét trong céac
chat cua hén hop hoic tao thanh hop chit dé tach ra khoi chat khac nho tinh ndng chay,
bay hoi, hay két tua.

Vidu: + Chat long thi lam tang nong do chat tan bang céch bay hoi dung moi
hoac két taa cau tir can giam nong do.

http://hhud.tvu.edu.vn



21

+ Chét khi thi tach riéng bang hoa long phan doan; hoa long hdn hop rdi
bay hoi phan doan; hap thu; hap phu; ...
B. Nwéc trong nghiép hoa chat.
I. Vai tro caa nwéc trong cong nghiép hoa chit.

Nudc dung nhiéu trong ¢éng nghiép hoa chit, mot phan nuée ding lam nguyén
liéu (san xuat hydro, oxy hoac cac kim loai hiém uran, vanadi, vang, bac,...). Nhung cha
yéu nudc dung lam vat liéu: méi truong cho phan wng (dung mai), chat dé rira tap chat,
chat mang nhiét.

Vidu: - San xuat NHz can téi 1500 m*H,0/T

- Sgi nhan tao can téi 2500 m*H,0/T
- H,S04 can ti 50 m°H,0/T
Il. Phan loai:

1/ Nwéc khi quyén:

D6 1a nudc mua, 6 it tap chat va mudi hoa tan.

2/ Nwéc mit dat:

D6 1a nuée ao, hd, song, nudce bién. Loai ndy phu thudc vao diéu kién dat dai, khu
vuc kinh té va thoi gian. Loai ndy chtra nhiéu tap chat va mubi hoa tan.

3/ Nwéc ngam:

Nudc mach, giéng phun. Loai nay it tap chat hitu co (do qua cac tang loc cua dat
d4).

I11. Chét lwong cia nwéc

Chét lugng cia nuéc quyét dinh bsi cac dac trung hoa hoc, vat i cia né nhu:
mau, mui, do trong, nhiét do, tong ham lugng muébi, tinh oxy hoa, do pH va do cang.

1/ Can kho: tong ham luong muébi tinh bang sé mg két taa khd con lai khi lam
bay hoi 1lit nuéc va sy 110°C cho dén khi khéi luong khong dbi. Lugng két tua nay la
c4c tap chat cua chat khoang va hitu co.

2/ P ceng: cua nudc tao boi mudi Canxi va Magié. Do cang tinh bang sé mili
duong lugng gam ion canxi va magié c6 trong mét lit nuéce. Co6 3 loai d6 cung:

a/ Nhit thoi: (tam thoi) do bicacbonat Ca va Mg. Néu dun néng thi loai
dugc do cing nay:

(Ca,Mg)(HCO3); — (Ca,Mg)CO3 + H,0 + CO,

b/ Vinh vién: do clorua, sunphat, nitrat Ca va Mg, dun néng khéng loai
duoc do cung nay.

¢/ Toan phan: tong hai do ciing trén.

P cing 1a 1. Néu trong 1 lit nuge ¢6 1 mili dwong lwong gam ion Ca hay Mg
(tirc 14 20.04 mgCa?* hay 12.16 mgMg?").

Néu co: 0 =+ 1.5 mili dwong lugng gam — nudc rat mém.

1.5 + 3.0 mili dwong luong gam — nudgc mém

3 + 6 mili dwong luong gam — do cing trung binh
6 + 10 mili duong lugng gam — nudc cing

>10 mili duong lrong gam — rét cing

3/ Pd oxy hod (do céc chat hitu co): s6 mg KMnOy tiéu tén khi dun sdi 1 lit nudc
c6 du KMnOy trong 10 phut.

4/ Pp trong: do bang chiéu day 16p nudc qua d6 con tréng thiy rd moét hinh qui
dinh.

5/ P pH: néu pH = 6.5 + 7.5 nudc trung tinh.
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IV. Lam sach nwéc thién nhién.

Gom céc giai doan sau: ling, st tring, 1am mém (phuong phép vat Ii: nhiét, cat,
dong lanh; phuong phap hoé hoc: vbi-xd da hay phétphat; phuong phap hoé Ii: nhya trao
dbi ion), 1am hét khi bang phuong phap hoa hoc hay vat i, chung cét. ‘

1/ Léng trong bé ling: sau dé loc qua I6p cat. Con dé két rua keo cé thé ding
chat keo tu: Al,(SO4)s hay FeSO,4 goi 1a phuong phap danh phén:

A|2(SO4)3 + 6H,0 = 3H,S0O, + 2A|(OH)3
Két tua v dinh hinh AI(OH); hip phu céc chat keo, ddng thoi kéo theo cac hat
can ran xuéng. Ngoai ra do cirng tam thoi caa nuéce dugc 1am ha xubng:
Aly(SO,); + 3Ca(HCO;3), = 3CaSO, + 6CO, + 2AI(OH);
2/ S&t trung:
a/ Dung Clor hay Ca(ClO), (hypocloritcanxi):
Ca(ClO), + CO, + H,O = CaCO3 + 2HCIO
HCIO = HCI + O
OXxy nguyen tir s& oxy hoa manh cac chat hitu co, diét khuan.
b/ Dung 0zdn (O3) dé tranh mui clor: O3 = 30
¢/ bun néng hay dung tia tir ngoai
3/ Lam mém: loai hét hay mot phan ion Ca**, Mg**
a/ Phwong phap hoa hec:
* Phwong phap voi-x6 da: voi trude roi xd da sau

- Vi loai d6 cung tam thoi, loai sit va CO,

Ca(HCOg3), + Ca(OH), = 2H,0 + 2CaCO3
Mg(HCO3), + Ca(OH), = 2H,0 + CaCO3; + MgCO3
FeSO, + Ca(OH), = Fe(OH), + CaSO,

4Fe(OH), + O, + 2H,0 = 4Fe(OH)3

- X6 da loai do cang vinh vién

MgSO4 + Na,CO; = MgCO3 + Na,SO,
MgCl + Na,CO3; = MgCO3; + 2NaCl
CaS0O,; + Na,CO3 = CaCO3; + Na,SO,
Phuong phap nay ré tién nhung chi dat tsi 0.3 dwong luong mg/l
* Phwong phap phétphat:
3Ca(HCOa)2 + NazPO, = 6NaHCO; + Ca3(PO4)2
3CaCl, + 2NazPO, = 6NaCl + Cas(PO4)2

Phuong phap nay dat dén 0.03 dwong luong mg/l vi Ca, Mg phétphat it tan hon
cacbonat nhiéu.

b/ Phwong phéap hoa li: ding nhya trao doi ion. Phuong phap nay dat dén
0.035 + 0.07 duong lugng mg/l.

4/ Loai khi:

a/ Phwong phap hoa hec: cho tac dung véi hoa chat dé két tua (loai CO;
bang nudéc voi)
b/ Phwong phap vat Ii: dé ngoai troi, phun hay suc khi, dun chan khong.

5/ Chung cAt: néu can nudc sach thi chung cat. Phuong phap nay dit tién, néu
that can thiét thi dang.

V. Xir li nwéc thai cdng nghiép:
1/ Muc dich:
- Bao vé ngudn nudc khoi bi nhiém ban, giam anh huéng dén sinh thai.
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- Thu hdi cac chat trong nudc thai.

- Sur dung lai nudc thai.

2/ Cac phwong phap lam sach nwéc thai:

- Phuong phap co hoc: ling, loc dé loai cac tap chat lo ling

- Phuwong phap hoéa |i: thoang hoi, hap phu

- Phwong phap hoa hoc: dé phan huy céc tap chat, chuyén thanh céc chat khong
doc, cho két taa bang hod chat.

Vi du : +) Bé phan huy gc CN’ thudng oxy hoé bang Cl, & pH > 10 hoic c6 thé
dung NaCloO.

+) Loai bé Cr®* biang cach diing chat khir NaHSO3 & pH < 2.5 ( tao thanh
Cr¥ khong doc)
- Phwong phéap gia nhiét: thuong ding dé phan huy céac hop chat hitu co.
C. Niing lwong trong cdng nghiép hoa chat:
I. Cac dang ning lwgng dung trong cdng nghiép hoa chét:

1/ Pién nang: dung dé chay may: tron, khudy, van chuyén, nghgién, sy, bom, .
dung cho cac qua trinh dién hoa, dién tir, dun nong, ...

2/ Nhiét niang: do dbt nhién liéu, cac chat mang nhiét: khi 10, nuéce, hoi nuoc, ...
dua vao. Nhiét ciing c6 thé do ban than qua trinh toa ra.

Nhiét ning dung dé thuc hién cac qua trinh vat 1i (ndu chay, chung cit, béc hoi,
co dic, ...), dé dun néng hé théng tac dung.

3/ Quang ning: nang lugng anh sang dé thuc hién cac phan tng quang hoa.

I1. Van deé tiét kiém niang lwong:

Trung binh nang lugng chiém tir 10% tham chi dén 25% gia thanh san pham.
Khéng nhiing thé nganh céng nghiép hoa chat sir dung nhiéu nang lugng c6 thé 1én dén
5% tong sé nang luong thé gisi (41% téng niang luong thé gisi dung cho cdng nghiép,
42% cho doi sdng, 17% cho giao thdng van tai. Riéng céng nghiép hoa chat chiém 12%
nang lwong ding cho cong nghiép). Do vay, can phai cé bién phap st dung hop Ii va tiét
kiém nang luong. C6 thé sir dung cac bién phap nhu sau:

1/ Phai dung cong nghé hién dai, it ton niang luong

2/ Tang hé sb n sir dung nang leong:

. W
-biénnang: 7., = —+x100%
Wth r r 2
Wi, Wiy leong tiéu thu dién nang theo li thuyét va thuc té cho cung mot lugng san pham.

Qe

th
Qu, Qun: lwong nhiét tidu thy theo 1i thuyét va thuc té cho cung mot lwgng san pham.
Nnn thudng dat t6i 70%, con 30% mét theo san pham va ra méi truong.
Céc bién phap chinh dé ting hé sé n:

* Giam mat mét nang luong bang cAu tao thiét bi, giam bé mat toa nhiét ra moi
truong bang cach nhiét, cach dién tét.

* Tan dung nang leong bang nhiét du do san pham mang ra, hay do qué trinh phat
ra (vi du san pham H,SO, nhiét phat ra tgi 5MJ nhung hién nay chi ding 0.36MJ, chiém
khoang 7%)

* Thu hoi nang luong: phong tai sinh nhiét, trao d6i nhiét, budng céch nhiét, ...

- Nhiét nang: 7, = x100%
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* St dung nguon nang luong thién nhién: nang luong mat troi, nang lugng gio,
thuy tricu, nhiét trong long dat, ...
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CHUONG I
CONG NGHE TONG HQP AMONIAC

I. Khai niém chung:

- O nhiét d6 thuong amoniac 1a khi khong mau, c6 madi manh gay ngat tho.
Amoniac d& hoa tan trong nudc, ¢ nhiét do va &p suat thuong 1 lit nuc hoa tan duogc
khoang 750 lit khi amoniac.

- Amoniac bén ¢ nhiét 6 thuong, c6 kha nang phan ¢ng manh ¢ nhiét do cao, dic
biét khi c6 xdc tac sé bi oxy hoa tao thanh NO.

2NH3 >1200 C 3H2 + N2

4NH; + 50, —PIRII0850°C o ANO + 6H,0 (didu ché HNO3)

- Han hop amoniac trong khdng khi & mot nong d6 va nhiét do nhat dinh c6 thé
gay nd (gisi han nd dudi 16% thé tich hoic 111.2 g/l)

- Amoniac dung dé san xuit phan dam, acid HNOs;, xd da va chat 1am lanh.
Amoniac ¢0 2 loai: loai 1 dung cho may lanh; loai 2 dung lam nguyén liéu trong cong
nghiép hoa chat. |

- Amoniac dugc tdng hop theo phan ng sau:

3H, + N, —=— 2NH; + Q (phan ¢ng toa nhiét va giam thé tich)
I1. Piéu ché hén hop khi nito-hydro dé tong hep amoniac:

Diéu ché nguyén liéu tng hop amoniac tir khi thién nhién (chu yéu la khi CHy).
Qua trinh chuyén hoé khi thién nhoién qua hai giai doan:

- Diéu ché khi tdng hop

- Lam sach khi téng hop

1/ Piéu ché khi téng hop:

Khi thién nhién dugc chuyén hod bang hoi nude hoic oxy theo phan wng:

CH;+ HO <> CO + 3H, - Q (1)
2CH; + O «>2CO + 4H, + Q (2
CO+ H,0 « CO;, + Hy - Q (3)

Phan tng (1)(3) la cac phan (ng thu nhiét, phan ang chi c6 hiéu qua khi nhiét do
I6n hon 1350°C. O nhiét d6 nay rat kho duy tri, do d6, phai ding xtc tac va du hoi nuéc.

Bay gio xét luu trinh chuyén hoé khi thién nhién bang hoi nudc véi xuc tac Ni.

(Hinh 3.1. So @6 cong nghé chuyén hoa metan bang hei nwéc co xdc tac)

- Khi thién nhién dua vao thiét bi trao doi nhiét (1), nang nhiét do 1én 380-400°C.
sau d6 sang thiét bi lam sach khi so bo (2), ding ZnO dé hap phu hop chit luu huynh
(H2S, cac hop chét hitu co chtra S) dé chiing khoi 1am nhiém doc xuc tac (ra khoi thap cac
hop chat nay phai < 2+ 3mg/m ).

- Hoi nudc dung dé chuyén hod ciing duoc gia nhiét ¢ thap (3) vai nhiét do 380-
400°C. Sau d6 duoc hoa vao khi véi hdn hop khi-hoi ¢ ty 16 1/2.5 (thé tich). H3n hop khi
hoi vao 16 6ng (4), tai day khi di trong 6ng ¢6 dung xtic tac Ni, su chuyén hoa xay ra theo
phan tng (1). Bay la phan ung thu nhiét nén dé cung chap nhiét cho phan ng, nguoi ta
dbt khi ¢ ngoai 6ng. Tai day, hon hop khi-hoi dugc chuyén hod dén 75% métan va nhiét
do dat dén 700-750°C. O 1a ra, hdn hop khi di vao thap chuyén hoa métan tht 2 (5) dé
tiép tuc chuyén hod métan con lai. O tap ndy, nguoi ta cho thém khdng khi vao dé nham
muc dich dua N, vao hén hop. Luong khong khi cho vao dam bao ty 1&: Ha/Ny = 3/1 (ti I¢
can thiét dé tong hop NHz). Oxy trong khong khi oxy hoa métan theo phan tng (2) & trén
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thap, phan tng nay toa nhiét 1am tang nhiét d6 caa hon hop khi 1én 950-1000°C. Do d6, &
cudi thap tiép tuc phan tng thu nhiét (1) va mot phan phan tng (3).

- O thiét bi (5) ra hdn hop di vao ndi hoi thu hdi (6), dugc 1am lanh xubng nhiét
d6 khoang 400°C. Bé diéu chinh qué trinh dwoc chinh xac mét phan khi duoc dua vao
thap tang 4m (7) ma khdng qua ndi hoi. Thap nay duoc phun nuéc dé ha nhiét 6 hon
hop khi, ddng thai 1am hdn hop bdo hoa hoi nuéc. Luong nuéc phun phai 1am sao cho
khi dat nhiét 6 380-400°C 14 nhiét d6 can thiét & chuyén hoa CO theo phan tng (3).

- Truge khi vao thiét bj chuyén hoa CO hdn hop khi qua thiét bi tron (8). Tai day,
nguoi ta bd sung hoi nudc vai ti 1é hoi/khi = 0.35/1.

- Thiét bi (9) gém 2 tang xUc tac FE-Cr thuc hién chuyén hoa hai cap. Lan dau
thuc hién ¢ nhiét do6 400°C, phan ung toa nhiét tang nhiét dd hon hop khi 1én 500°C.
Trudc khi vao 16p xdc tac tiép theo hdn hop khi qua I6p dém duoc tudi nudc truc tiép dé
ha nhiét do xudng 420-440°C (nhiét d6 t6i wu dé chuyén hod lan hai). Khi ra khéi thap (9)
dugc chia 1am hai di qua thiét bi (1) va (3).

- Két thic qua trinh chuyén hoa hdn hop khi gdm Ny, Ha, CO,, mét it CO, CH,
vé6i thanh phan (%thé tich) nhu sau:

N, =20.6; H, =59.8; CO, =15.2

CO=4;CH,=04

Hon hop nay dua di lam sach.

2/ Lam sach khi téng hop: muc dich loai H,S, CO, CO,

a/ Tach khi CO, va H,S: CO; va H,S déu tan nhiéu trong nuéc khi ting
&p suat va ha nhiét do, nén hdn hop khi dugc rira bang nudc ¢ ap suit cao 1a phuong phép
t6t nhat dé tach hai khi nay.

Trong cdng nghi¢p thlet bi 1am sach khi la mét thap dém. Khi di tir dudi 1én, nusce
bom tir trén xudng véi ap suat hoi Ién hon ap suit khi. Phuong phap nay c6 thé tach tir
80+95% CO, , va duoc ding dé san xuat xo da, ure’, ...

Hién nay, nguoi ta sir dung dung dich monoetanolamin (CH,CHx(OH)NH,) dé
tach CO, va H,S. Dung dich nay hap phu tét hai khi trén ¢ nhiét ¢6 25+35°C.

2CH2CH2(OH)NH2 + H,O + CO, & (CHzCHz(OH)NHg)zCOg

CH2CH2(OH)NH2 + H,O + CO, & (CH2CH2(OH)NH3)HC03

2CH,CH,(OH)NH, + H,S <> (CH,CH,(OH)NH;),S

CH,CH2(OH)NH, + H,S <> (CH,CH2(OH)NH3)HS

Tang nhiét d6 dung dich d& hap thu CO,, H,S 1én 105+125°C, thi qua trinh nha
xay ra, sau do lam lanh dung dich va dung dich monoetanolamin dugc dung tro lai.
Phuong phap nay tdch CO, I&n dén 99%.

b/ Tach khi CO: ham lugng CO trong khi tong hop phai < 0.001-+0.002%.
Phuong phép tach CO 1a phuong phép Cu-NHs. Tac ding mudi dong acetat trong nuéc
amoniac dé hap thu. Quéa trinh dugc tién hanh ¢ P = 120-320atm, t° < 25°C va sir dung
thap dém dé hap thu:

Cu(NH3),OOH + CO = [Cu(NH3),CO]OOH

Phuc ra khoi thap ting nhiét do 18n 80°C va giam ap suit xudng con latm dé tach
khi va tai sinh dung dich hap thu. Khi thoat ra trong qué trinh tai sinh chtra 62% CO, 25-
27% CO,, 12-13% (N, + H,) duoc dua qua thiét bi chuyén hoa CO.

Khi tong hop sau khi rita bang dung dich déng amoniac van con chira 0.01-0.05%
CO,, nén van lam hai xtc tac trong qué trinh tong hop NHs. Do dd, phai rira tiép hdn hop
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khi bang dung dich NaOH 7% hay nudc amoniac 20% ¢ P = 120-320 atm. Sau khi rira
CO2 chi con 0.0005-0.0001%.

I11. Céng nghé téng hgp amoniac:

(Hinh 3.2. Se' @b lwu trinh cong nghé téng hgp amoniac & ap suat trung binh)

- Khi téng hop dua vao phan trén cua thap tong hop (1). Tuy theo diéu kién
chuyén hoé va d6 sach cua khi tong hop ma hiéu suit chuyén hoa khac nhau, nhung
thudng khi ra khoi thap c6 thanh phan (% thé tich) nhu sau:

Hj: 52-57; Na: 17.5-19; NH3: 12-18; CH4: 6.6; Ar: 5.5

- Khi @4 chuyén hoé di vao thiét bi ngung tu (2) duoc 1am sach bang nudc, ha
nhiét do tir 120-200°C xudng con 25-35°C. Phan 16n amoniac bi hoa long tai day. Sau d6
toan bo khi di vao thap phan li (3) dé tach amoniac bi hoé long. Trong truong hop Khi tro
nhu CHg, Ar vuot qué nong do trén ciing duoc thai ra tu thiét bi nay, lam cho ap sut
giam di. Vi vay, khi dugc dua qua bom tuan hoan (4) dé nang ap &p suat 1én 300-320
atm.

- O bom (4) ra khi duoc dua qua thiét bi loc (5) dé tach dau caa bom. Tai day khi
téng hop méi duoc bd sung mot lwong bang luong khi d chuyén hoa thanh amoniac d4
thai ra theo khi tro va da bi ro ri.

- Tur thiét bi loc ra khi di vao thap ngung tu (6) gdm hai bo phan truyén nhiét va
phan li. Trong b phan truyén nhiét khi duoc 1am lanh dén 5-15°C, sau d6 sang thap boc
hoi (7) 1am bay hoi amoniac long dé 1am lanh khi. Tai ddy amoniac con lai trong khi tiép
tuc ngung tu, kéo theo nudc, dau 13n trong khi. H3n hop tiép tuc dua qua bo phan phan li
cua thap (6) dé tach amoniac long c6 trong nudc va dau hoa tan. Khi con lai dua Ién bo
phan truyén nhiét caa thap dé 1am lanh khi tir thiét bi (5) sang.

- Ra khoi thiét bi (6) khi duoc dua vao thap (1) tao thanh mot qua trinh tuan hoan
khép kin.

M9 ta thap téng hep amoniac: (Hinh 3.3.)

- Bay 1a thiét bi quan trong nhat trong hé théng tong hop amoniac. Thap c6 hai bo
phan chinh: & trén 1a hop xdc tac voi cac dng truyén nhiét va phan dudi 1 thiét bi truyén
nhiét.

- Pé tan dung nhiét caa phan ung tong hop, dé ting nhiét do cho khi tong hop,
nén qua trinh khi di trong thap tuong d6i phuc tap. Han hop khi di vao phia trén thép, qua
khong gian giira than thap (1) va hop xuc tac (2) vong qua thiét bi truyén nhiét (3) vao
gitra cac ong cua thiét bi nay tir dugi Ién trén. Ra khoi thiét bi truyén nhiét, nhiét do khi
tang 1én 350-370°C. Sau d6 khi di theo 6ng trung tdm (4) 1én phia trén cua hop xuc tac va
di vao céc 6ng kép (5) dit trong 16p xdc tac. DAu tién, khi di theo éng trong theo chiéu tir
trén xuéng dudi, sau d6 di vong lén theo khong gian giira hai 6ng. Trong qué trinh do,
trong ong kép khi nhan nhiét phan ung, lam tang nhiét d6 1én 450- 470°C va di vao phia
trén cua hop xUc tac. Khi di qua bo phan xuc tac theo chiéu tir trén xudng roi qua cac éng
cua thiét bi truyén nhiét, truyén nhiét cho khi chua chuyén hod, ha nhiét do réi ra khoi
thap.

- Bé giit nhiét d6 xdc tac 6n dinh khoang 500°C, ngan ngtra hién tuong qué nhiét
trong truong hop can thiét, nguoi ta cho khi di vao phia dudi cua thiét bi tong hop theo
dng trung tam (6) 1én thang hop xUc tac.
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) CHUONG IV
CONG NGHE SAN XUAT AXIT SUNFUARIC

I. Khai niém chung:

1/ Céc tinh chét caa axit sunphuaric:

- Axit sunphuaric 13 mét chat long nhot, khdng mau, sbi dudi ap suat thuong o
nhiét do 296.2°C.

- Axit sunphuaric cé thé hoa tan trong nuéc voi mot bat ki ti 18 nao, tao thanh céc
loai hydrat H,SO4.H,0, H,S0,4.2H,0, ..., H,S04.42H,0. Trong ki thuat, nguoi ta goi
chung dung dich cua H,SO4 trong nudc ¢ cac nong do (H.SO4+nH,0) 1 axit sunphuaric.

- Axit sunphuaric ciing tao thanh cac hop chat véi SOs, tao thanh H2S04.S03, va
H,S04.2S03 , goi 1a oleum (ndng do oleum duoc xac dinh bang % trong lwong SO; ty do
trong axit)

- Axit sunphuaric hoa tan da s cac kim loai va day dugc céc axit khac ra khoi
mubi cua ching, va dét chay tat ca cac té bao dong thuc vat do tinh hat nude caa né.

2/ Ung dung ciia axit sunphuaric:

Axit sunphuaric 1a mét trong nhitng hop chat v co co ban c6 vai tro quan trong
nhat trong céng nghé hoa hoc. Axit sunphuaric duoc sir dungk hau hét trong cac nganh
cdng nghiép: hoa chat, phan bén (sunphephétphat, aménisunphat, ...), diéu ché cac loai
axit khac (HCI, HsPO4, HF, ...), thuéc nhudm, son, thudc nd, chat tay ria tong hop, chat
déo, este, nganh luyén kim, cdng nghé vai soi, accu, thuc pham, ...

3/ Cac phwong phap san xuit axit sunphuaric:

Hién nay san xuit axit sunphuaric bang cach cho nuéc tac dung véi khi anhydric
sunphuaric (SO3). Qua trinh ndy gom 3 giai doan:

- Biéu ché khi sunphuaro (SO5) tir quing pyrit (FeS;) hoic dét luu huynh (S).

- Oxy hoa SO,— SOs: 2S0, + 0, —» SOz

- Hap thu SOz bang H,0: SOz + H,0 — H,S04

Trong cdng nghiép c6 hai phwong phap san xuat H,SO, cha yéu khac nhau ¢ giai
doan oxy hoa SO,— SO3 . D6 1a phuong phép tiép xdc (xtc tac rin) va phuong phép
Nitroza (dung nito oxyt chat chuyén oxy)

I1. Piéu ché khi sunphuaro:

1/ Nguyén liéu la quang pyrit:

- Thanh phan chua yéu Ia FeS, , ngoai ra con c6 cac hop chit sunphua caa Cu, Zn,
Pb, ... va mudi sunphat cua K, Mg, Ag, Au, ...

Khi @6t quang s& xay ra cac phan ung:

4 FeS; + 110, = 8S0O, + 2Fe;0;

O nhiét do cao va du nhiéu oxy thi phan (ng xay ra nhu sau:

3FeS, + 80, = 6S0O; + Fe304

Céc phan tng déu toa nhiét va nhiét toa ra du dé duy tri qué trinh dét quing,
khdng can phai cung chap nhiét tir bén ngoai.

- C6 hai kiéu 1o dbt quing pyrit: 10 tang s6i va o tang co khi (BXZ Lién Xd), loai
nay hién nay it duoc st dung vi két cau phirc tap va nang suét thap.

* So 6 nguyeén i cha 10 tang sbi (Hinh 4.1.)

- Lo hinh tru bang thép, bén trong c6 16t mot 16p vat liéu chiu lia (1). Phia dudi
c6 ghi 10 (2). Quing duoc nghién nho ¢& hat 6mm dua vao phia trén ludi (ghi 10). Khdng
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khi duoc thdi tir dudi 18n qua ludi, véi téc do da dé duy tri 16p quing ¢ trang thai lo ling,
duoc goi 12 ting soi.

- Qua trinh dbt duoc tién hanh lién tuc, khéng khi, quing dua lién tuc vao va
quang thiéu duoc lién tuc lay ra. Khi SO, lay ra trén thap. Khi ra khoi 10 tang s6i dem
theo mét lugng bui 1on t6i 90%-95% khoi luong quang thiéu.

- Nhiét do tang soi phai duy tri & 750°C dé cac hat quing thiéu khéng dinh dugc
v6i nhau. Bé duy tri nhiét do nay trong tang sbi thuong b tri cac thiét bi 1am lanh bing
nude hodc hé thdng céc 6ng 10 hoi dé rat nhiét do phan wng dét quing toa ra. Do d6, tang
s6i c6 tac dung phu la san xuit hoi nudc.

Kiéu 10 tang sdi ciing c6 thé diing ddt luu huynh.

Uu diém: cau tao don gian, d& diéu khién. Khi SO, ¢6 ndng do 6n dinh, luong luu
huynh con lai trong quang thap.

Nhuot diém: tén nang leong dé thdi khdng khi nham duy tri quing & trang théi
ting s6i va khi SO, chira nhiéu bui (300g/m®)

2/ Nguyén liéu la lwu huynh:

S + 0O, =S50,

Phan tng nady xay ra nhanh va toa nhiét. Hién nay, nguoi ta sir dung rong réi la
dbt leu huynh long.

* So dd luu trinh dét leu huynh léng (Hinh 4.2.)

- Luu huynh dugc dua vao ngan thir nhét cua nol nau (1). Luu huynh chay long
dugc bom (2) dua qua thiét bi loc (3) dé tach tap chat, rdi qua ngan thir hai cia ndi nau
(1). Sau d6 dugc bom (4) dua luu huynh long cung véi khong khi @@ lam sach (khéng
khi qua thiét bi loc (7) dé tach tap chat va qua thép sdy (8) dé tach hoi nuéc bang H.SO,)
vao voi phun leu huynh va vao 10 dét (6). Lo dét hinh tru nam ngang bang thép, trong c6
16t vat lidu chiu nhiét, va c6 cac ngan dé tach tap chat. (c6 thé thay 10 nay bang thiét bi
tang sbi véi chat mang la cat, quing thiéu).

- Khi SO, ra khoi 10 d6t c¢é nhiét do 850-900°C dugc dua qua ndi hoi thu hdi (9)
dé tan dung nhiét thira.

I11. Lam sach khi SO,:

Khi SO, & 10 dét ra con chtra bui va tap chét (As;O3 va SeOy: 1am giam hoat tinh
xic tac). Luong bui trong khi tuy thudc vao 10 dét, cd thé dao dong khéa Ién 300g/m®
(tAng s6i) — 10-15 g/m® (tng co khi). Can phai khir bui va tap chit vi né s& 1am bén axit
H,SO, tao thanh va 1am giam hoat tinh xtc tac trong thiét bi oxy hoa SO,. (xuc tac cho
phan ung oxy hoa SO, thuong la V,0s).

* So' dd lwu trinh 1am sach khi SO, (Hinh 4.3.):

- Truéc hét, nguoi ta dung cyclon dé 1am sach bui so b, nham giam ham lugng
bui xuéng con khoang 15-20 g/m? (tng s6i). Sau d6, khi dwoc dua vao thiét bi loc dién
kho (1), dé tiép tuc khir bui dén 0.25 g/m>. Nhiét do trong thiét bi loc dién khd khoang
350-400°C. O nhiét do nay, hop chat cia As va Se & thé hoi khdng khir dugc. Dé khir tap
chat nay bang thiét bi loc dién can phai chuyén ching thanh mu, bang cach cho khi qua
thap rira (2) va (3) trude khi vao thiét bi loc dién sau (vi vay goi la thiét bi loc dién uat).
O thap (2) khi di tir du6i 18n trén va duoc 1am lanh bang H,SO4 60-70% do mét hé thdng
vOi phun li tam vao thap (duoc bom tir thung (9) I1&n). Nhiét do cua khi dwgc ha xuéng
80°C. Tai thap nay s& khir mot phan bui con lai, ngung tu dwgc mot phan mu axit tao
thanh trong thap do khi SO3 c6 trong khi phan ang véi axit 1am lanh. Mot phan hop chét
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cua As va Se duogc hoa tan trong axit hodc ling xudng dudi dang bun. Thap ria (3) 12 mot
thap dém duoc tudi bang H,SO, 30% lam cho nhiét d6 khi giam xudng 30°C.

- Sau khi qua thap (3) khi lién tiép di qua hai thiét bi loc dién (4) va (6) dé tach
hét mu axit va cac hop chit caa As va Se. Va dé tach hoan toan mu axit trudce khi qua
thiét bi loc dién (6), khi dua qua thap ting 4m (5) tudi bang axit H,SO4 5%, nham lam
cho cac hat mi nho ma loc dién (4) khdng tach duoc to 1én. Sau khi qua thiét bi loc dién,
nhiét d khi giam xudng con 25-30°C va nong dé SO, khoang 9-15% (nong do tbi uu cua
SO, d6i véi phan tng oxy hoa 1a 7%). Do vay, phai mo van chuyén khong khi vao dé
diéu chinh. Sau d6, khi qua thap sy (7) c6 ciu tao nhu thép rira (3), thap duoc tudi bang
H,S0, 93-95% dé hit nudc, 1am giam do 4m cua khi xubng duai 0.15 g/m?®.

IV. Piéu ché axit H,SO, theo phwong phap tiép xic:

Hon hop khi SO, khé va sach ¢6 ham luong SO, tir 7-7.5% va nhiét d6 45-50°C
dua sang cong doan diéu ché H,SO,4 . Cong doan ndy gom hai giai doan: oxy hoa SO,
thanh SO; va hap thu khi SOs.

1/ Oxy hoa SO:

Phan ng oxy hoa SO, toa nhiét véi chat xtc tac V,0s, nhiét do phan tng oxy hoé
t6t nhat khoang 440°C rdi giam xudng 415-420°C. Do d6, trudc khi dua vao thiét bi tiép
xuc dé thuc hién phan ang oxy hoa, khi phai gia nhiét dén mot nhiét do can thiét.

* So' d6 lwu trinh c6ng nghé caa céng doan nay (Hinh 4.4.)

- H3n hop khi sau khi dugc may nén (1) nén qua thiét bi loc (2), di vao thiét bi
truyén nhiét kiéu éng chim (3) va duoc gia nhiét dén nhiét do 230-240°C biang nhiét do
khi SO tir thiét bi tiép xuc (4) ra. |

C6 nhiéu kiéu thiét bi tiép xuc, ¢ day st dung thiét bi tiép xtc c6 kiéu truyén nhiét
trung gian. Thiét bi ndy c6 4 tang xdc tac (1, 11, 111 va 1V) va c6 3 thiét bi truyén nhiét
trung gian (A, B, va C) (Hinh 4.4.).

- Tur thiét bj truyén nhiét (3) ra, khi lan luot qua céac thiét bj truyén nhiét trung
gian tir A dén C va nhiét do cua khi Ién t6i 440°C di vao dinh thap tiép xdc. Sau khi qua
I6p xuc tac 1, 70% khi SO, bi oxy hoa thanh SOs va nhiét @6 khi tang 1én 590-600°C, hon
hop khi di vao thiét bi truyén nhiét C dugc 1am lanh xuéng dén 450-460°C, khi tiép tuc
qua lép x(c tac 11 ndngmuc oxy hoa SO, 18n 90%. Sau khi qua thiét bi truyén nhiét B dé
ha nhiét do xudng 440°C, khi di vao lép xuc tac 111 nang mic chuyén hoa SO, 18n 96%.
Khi di vao 16p xtc tac 1V khi ¢ nhiét do 415-418°C va tai day SO, chuyén hoa tiép Ién
dén 98%.

2/ Hap thu SOg:

- Han hop khi SOs tir thiét bi tiép xtc (4) ra qua thiét bi truyén nhiét (3) di vao
thiét bi 1am lanh bang nuéc (5) ha nhiét d6 xudng 60°C rdi di vao hé thong céc thiét bi
hap thu SO3 (6), (7) (day la cac thap dém). Pau tién khi di vao (6) diéu ché oleum 18.5-
20% SO3 dé hap thu SOs. Oleum ra khoi thap (6) c6 nong do SO3 hoa tan Ién dén 22%.
Mbt phan oleum duoc pha lodng dén nong do qui dinh bang axit thir thép (7) sangva tuan
hoan tro lai thap.

- O thép (7) khi dugc hap thu bang axit 68.3%. Sau khi ra khoi thap (7) nong do
axit 1én dén 98.7-99%, sau d6 dugc pha lodng bang nudc hoic bang axit va tuan hoan tro
lai. Axit ca hai thap trudc khi bom 18n thap déu phai dugc 1am lanh. Hiéu suat hap thu
SO; ca hai thap 1én dén 99.9%.

- Khi ra khoi hé thdng hip thu, khi con chta it SO, va dem theo bot axit. Truéc
khi thai ra ngoai khi quyén duoc dua qua thung tach bot (8) dé giir lai axit, sau d6 vao
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thap dém (9), & day ding dung dich NH,OH dé hap thu SO,. San pham qua trinh nay la
cac mudi (NHa)2S0s, NHzHSO3, va (NH,),S0a.
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. CHUONG V
CONG NGHE SAN XUAT AXIT NITRIC

I. Khai niém chung:

- Axit nitric & nhiét d6 thuong 1a chat long khdng mau, bbc khoi.

- Tuy thudc vao ndng do ma axit nitric c6 nhiét do s6i va két tinh khac nhau: dung
dich axit HNO;3 68.4% c6 nhiét d6 sdi cao nhat bang 121.9°C. Pay la diém dang phi cua
dung dich.

- Khi séi axit HNO3 bi phén huy theo phan tng:

4HNO; = 2H,0 + 4NO; + O;

NO; hoa tan lai vao axit lam cho axit c6 mau vang hoac do.

- Axit HNO; la chat oxy hoa manh. Axit HNO; dam dic hoa tan tat ca cac kim
loai tao thanh céc oxyt (trur cac kim loai qui: Au, Pt, Rh, ...)

- Céc oxyt kim loai c6 kha nang tan trong axit HNOj; tao cdc mudi nitrat. Riéng
dbi vai Fe, Al, Cr khi tac dung véi axit HNOs dam dac, ngudi co 16p oxyt bén viing tao
thanh trén bé mat chiu duoc tac dung cua axit.

- Céc té bao dong, thuc vat bi axit HNO3 pha huy. Bdi véi hop chat hitu co mach
vong cd nhan thi gc NO, thay thé géc H.

- Trong cdng nghiép co hai loai axit HNOj3 : lodng (50-60%); dam dac (96-98%)

- Axit HNOj3 duoc dung dé san xuat phan dam, thuéc nd, chat déo, soi tong hop,

I1. Céng nghé san xuit axit HNO;3 lodng:
1/ Nguyén li chung:
Hién nay trong cong nghiép, nguoi ta diéu ché axit HNO; chi bang mot phuong
phap duy nhat, d6 1a oxy hoa NHs. Qua trinh ndy dugc tién hanh theo hai giai doan:
- Oxy hoa NH3; thanh NO
- Hap thu NO, dé diéu ché HNO;
a/ Oxy hod amoniac thanh oxyt nito:
4NH; + 50, —PIRIS0-850°C o ANO + 6H,0 + Q
Ngoai ra con c6 phan tng phu tao thanh Na:
4NH; + 30, —— 2N; + 6H,0 +Q
O day ngudi ta sir dung hdn hop NHs trong khéng khi ¢ ndng d6 10-11% (theo
thé tich), trong diéu kién phan wng nhu vay hiéu suét tao thanh NO dat dén 96-98%. Hon
hop khi tao thanh goi la nitroza.
Phan tng oxy hoa amoniac duoc tién hanh trong thiét bi tiép xdc. Hién nay, nguoi
ta st dung thiét bi tiép xdc 1a mot t6 hop gdom ba thiét bi (Hinh 5.1.)
e Trén clng la thiét bi loc catdng
e Tiép dén lathiét bi oxy hoa
e Cudi la ndi hoi thu hoi
- Han hop khi di vao thiét bi loc (1) qua mot loat cac ngan loc, rdi theo céc cira
trén tru dan khi (2) ¢ tam thiét bi va di xudng phan thiét bi oxy hoa. Tai day, khi di qua
ludi phan phdi (3) cé tac dung phan phdi déu hdn hop khi dé di xudng ludi xic tac (4).
Phia dudi ludi dat mot 16p vong kim loai (5) day 250mm dé nhan nhiét caa khi, c6 tac
dung nhu mét bo tich nhiét phong khi thiét bi ngirng hoat dong trong mét thoi gian ngan
s& d6t 10 lai dugc dé dang. Lép vong nay con co tac dung giir lai cac hat x(c tac Pt bay
theo khi, sau mot thoi gian c6 thé thu hdi lai duoc.
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- Phan thiét bi dudi luéi xtc tac 1am viéc ¢ nhiét do cao. Do d6, dugc 16t mot 1op
gach chiu nhiét.
b/ Piéu ché axit HNO3:
Giai doan nay gom hai qué trinh:
- Oxy hod tiép NO thanh NO:
NO+ O <> NO; + Q

- Hap thu NO, bang H,O dé tao thanh HNOs:

BNOz(K) + HoO(1) .= 2HNOg(l) + NO(K) + Q

Ca hai phan tng trén déu toa nhiét va xay ra theo chiéu giam thé tich. Do d6, phan
g dich chuyén theo chiéu thuan khi giam nhiét d6 va tang &p suit.

Tuy theo &p suat cua hé thdng thiét bi ma ngudi ta chia ra 3 loai cong nghé san
xuat axit HNOj3 lodng:

e Hé théng lam viéc & &p suit thuong: diéu ché HNO; 50% (hiéu suit chuyén

hoa NO, 13 92%)
e Hé thdng lam viéc & &p suat cao (6-8 atm): diéu ché HNO3 > 60% (hiéu suat
chuyén hoa NO; 1a 98%)

e Hé thdng hdn hop ap suét thudng dén &p suat cao

2/ Hé théng diéu ché axit HNO; & ap suét thuong:

(Hién nay van con sir dung rong rai)

* So' d6 lwu trinh céng nghé didu ché axit nitric & ap suat thwong (Hinh 5.2.)

- Khong khi dugc dwa qua thiét bi 1am sach khi bang nuéc hay bang x6 da lodng
(1) dé khtr khi c6 tinh axit va qua thiét b loc bang da (2) dé loai tap chat co hoc.

- Sau d6 khéng khi duoc quat (3) dua qua thiét bi loc catong (4) cung vai khi NHs
sach dudi dang hdn hop khi amoniac c6 nong do 10-12% NHa. Tir thiét bi loc (4) khi di
vao thiét bi tiép xtc (5) dé oxy hod NHs thanh NO. ra khoi (5) hdn hop khi nitroza c6
nhiét d6 lén dén 750-850°C dua qua ndi hoi thu hoi (6) dé giam nhiét do, dong thoi tan
dung nhiét thira dé san xuat hoi qua nhiét (c ap suat 40 atm va nhiét do 450°C).

- Sau d6 hdn hop khi c6 nhiét do 160°C dwa vao hé thdng thiét bi 1am lanh kiéu
dng chum (7) va (8) 1am lanh bang nuéc. Nhiét do khi giam xubng con 40°C. Tai hai thiét
bi ndy, NO bi oxy hoé thanh NO, va trong thiét bi tao thanh axit HNO3 duoc lay ra ¢ day
thap véi cac ndng do tuong wng 1a 2-3% ¢ thap (7) va 30% & thap (8) (s¢ di ¢ thap (8) cd
nong dg axit cao hon ¢ thap (7) vi tai thap (8) sw oxy hoa NO thanh NO, Ién hon vi nhiét
dé toi weu cho phan g nay khodng 40°C).

- Tu thap (8) ra khi duogc Quat (9) dua vao hé thong sau thap hap thu tir (10) dén
(15) kiéu thap dém, duoc tudi bang axit nitric voi cac nong do thich hop. Tai cac thap
vira xay ra phan tng hap thu NO, vira xay ra phan (g oxy hoa NO vira duoc tao thanh.
Axit cua thap sau c6 ndng do hap hon duogc chuyén dan 18n thap trudc dé tao thanh axit
c6 ndng do cao hon. Axit thanh pham duoc ldy ra ¢ thap hap thu (11) cha khéng lay ra &
thap (10) vi thap nay duogc sir dung nhu mot thiét bi chuyén hoa tiép tuc NO thanh NO,.
Céc axit tuan hoan déu duogc 1am lanh truéc khi bom tré lai thap hap thu.

- Ra khoi thap (15) hdn hop khi con khoang 0.6-0.8% oxyt nito. Khi dugc dua
vao thap hap thy xd da (16), (17) dé thu hoi cac oxyt nito dudi dang cac mubi Na;NO3 va
NaNO, theo phan ng:

Na,CO3; + NO, + NO = 2NaNO, + CO,
Na,CO; + 2NO; = NaNO; + NaNO3; + CO;,

http://hhud.tvu.edu.vn



36

Dung dich NaCOj3 véi ndng do 200-250 g/l duoc dwa vao thap (17) va san pham
duoc lay ra ¢ thap (16).

- B6i véi qua trinh hap thu bang kiém, thi qué trinh hip thy s& téi vu néu nong do
NO; va NO trong hdn hop khi biang nhau. Do d6, phia sdudgi cac thap hap thu bang kiém
nguoi ta thuong bd tri thap oxy hoa (18) khong tudi dung dich hip thu. Tai dy, s& xay ra
phan ng oxy hoa NO thanh NO, lam cho ty 1¢ hai khi nay bang don vi.

- Khi ra khoi thap (17) chi con 0.1% oxyt nito. Dung dich nitrit-nitrat dugc dung
dé diéu ché NaNOs.
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) CHUONG VI
CONG NGHE SAN XUAT PHAN KHOANG

§1/ Khai niém chung:

Phéan bon chia thanh:

— Phan khoang: c6 ngudn goc v co duoc san xuat trong cong nghiép

—> Phan hitu co: phan chudng, cac san pham ché bién tir dong thuc vat

— Khoéng - hitu co: ¢6 ca hai loai trén: than bun, chit thai hitu co.

- Phén khoang — phan don: dam, 1an, kali

— phan phirc hop: c6 tir hai nguyén t6 dinh dudng tré 1én

- Phan khoang duoc str dung dé tang d6 phi cua dat, taing ning suit cay trong,
dong thoi tang chat luong san pham.

- Tiéu chuan quan trong nhat cua phan khoang 1a ham luong chit dinh dudng, tinh
bang % trong lugng caa N, P,0s, va K;0. Nong do chat dinh dudng cao thi phan khoéng
cang co gia tri.

- Phan khoang hién nay duoc st dung dudi dang ran, ¢& hat tir 1-4 mm. Ngoai ra
tinh hao nuéc 1a chét lwong quan trong, né quyét dinh kha nang st dung phan, diéu kién
dbng gai va bao quan.

§2/ Cong nghé san xuat phan khoang:
A. Phan don:
I. Cong nghé san xuat phan dam:
* Pai cwong vé phan dam:

- Trong ba loai phan chinh: dam, 1an, va kali thi dam 1a loai c6 téc d6 phét trién
cao nhat, chiém mot ti trong cao nhat san lugng phan bon thé gidi.

- Phan dam duoc s dung ¢ dang ran, trong d6 80% & dang phan don va 20%
dang phuc hop.

- Phan dam chu yéu c6 hai loai: — amén nitrat: nguyén té dinh dudng NH,*

—> ure": nguyén tb dinh dudng NH,
1/ So' @b lwu trinh c6ng nghé san xuit amén nitrat (Hinh 6.1)

Thiét bi trung hoa (Hinh 6.2) bang thép, bén trong c6 mot bo phan gidng hinh
cai coc, co cac 16 o phia dudi va hé théng dao & phia trén. Co ciu nay c6 tac dung tuan
hoan hén hop phan ung. Bé giam nhiét do ton hao, thiét bi duoc boc chat cach nhiét.
Nhiét phan ang 1am cho hdn hop phan g tang nhiét d6 1én 110-135°C.

Thuyét minh leeu trinh:

- Axit HNO3 45-50% c6 nhiét do 50°C va NHs c6 nhiét do 60-80°C, ap suat 2.5-
3.8 atm dua voa thiét bi trung hoa (1).

- Dung dich NH4NO; ra khoi (1) con axit du, nén dé tranh hién twong an mon
thiét bi va tan dung axit nén dwoc dwa vao thiét bi trung hoa hoa (2) dé trung hoa tiép
bang NHa.

- Ra khoi (2) dung dich NH4NO3 ¢6 ndng d6 64% va NHs < 0.5 g/l, dugc dua Ién
thing cao vi (3), tir d6 dua qua thiét bi cd dic (4) duoc cd dic bang hoi nudce tir thiét bi
trung hoa (1) sang.

- Ra khoi thiét bi cd dic, ndng d6 NH4NO3 18n dén 82-84%, dugc dwa vao bé
chira (5). Tir (5) dwoc bom Ién thing cao vi (6) dé tir d6 dwa sang thiét bj ¢d dic lan hai ¢
thiét bi cd dic nam ngang (7) bang hopui nudc cao ap (dudi 9 atm) dé cd dac dung dich
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NH;NO; dén néng d6 98-98.5%. Nudc ngung ¢ (7) ra duoc dua qua thiét bi gian no (8)
dé tao hoi nuéc dé dua sang thiét bi ¢6 dic (4) dé tan dung hét.

- San pham & (7) ra dwa sang thiét bi phan li (9) dé tach hoi tha. Hoi thir nay tiép
tuc dua sang thiét bi phan li (10) dé phan li 1an thir hai. Tai day dung dich NH,NO; lodng
duoc tach ra va dua vé bé chia (5).

- San pham & (9) ra, qua mang (11) vao thung chira (12), tir d6 qua voi phun (13)
dé phun dung dich NH,NOj3 thanh tia xuong thép tao hat (14). Cac giot NH4NO; roi
xuéng gap ludng khdng khi dugc ht tir duéi 18n boi quat hat (15), ha nhiét do va két tinh
va duogc sdy khd mot phan. Bé tranh hién tuong von cuc, nhiét do cua san pham ra khoi
thap cang nho cang tot, thuong tir 30-35°C. CAc hat san pham roi xubng bang tai (16) dua
vao kho va déng bao.

2/ Céng nghé san xuét phan ure':

- Ure' sach CO(NHy), la nhiing tinh thé khéng mau, c6 ham luong nito tinh theo Ii
thuyét 46.6%.

- Ure' ki thuat c6 mau trang hoi vang.

- Ure' hoa tan nhiéu trong nudc, mot phan tao thanh (NH,4),COs. Trong diéu kién
nhiét do va do am thong thuong ure' khdng héo nudc, con khi do am cao (95%) thi ure'
hao nudc manh.

- Ure' it von cuc, khong chéy né.

- Ure' ¢6 ham luwong dam cao, dugc dung lam phan bon. Ngoai ra, dugc ding dé
diéu ché nhya formaldehyd, tay dau ma, soi tong hop.

- Ure' duoc tong hop tir khi CO, va NH3 gom hai giai doan:

Giai d0gn 1: 2NH; + CO, —»I HzN-CO-ONH4

Giali dogn 2: khtr nugc cia amon cacbamat dé tao thanh ure'”:

HzN-CO-ONH4 — H2N'CO'NH2

- Trong cdng nghiép c6 nhiéu luu trinh diéu ché ure', khac nhau chu yéu la
phuong phép thu héi va sir dung khi NH3 va CO, chua phan tng.

+ Néu cac khi trén tuan hoan tro lai goi luu trinh kin (dugc st dung rong rai nhat).

+ Néu cac khi trén dung dé diéu ché cac san pham khéc goi luu trinh ho.

+ Néu cac khi trén tuan hoan mét it goi luu trinh nura kin.

* So @ lwu trinh cong nghé san xuat ure’ theo phwong phap kin, chung hai
ciu tir (Hinh 6.3.)

- NH; long tir thang chira (1) qua thiét bi loc (2) dwgc bom (3) nén téi ap suat
200atm vao thiét bi gia nhiét (5), sau d6 vao thap tong hop (4).

- Tuong tu CO, tir thing chira qua thiét bi loc (6) dé tach tap chit, duoc may nén
khi (7) nén dén 200atm, sau d6 vao thap tong hop ure' (4).

- Tai (4) phan ung dugc thuc hién ¢ 180-200°C, P = 200atm véi hiéu suit tao ure'
62%.

- San pham noéng chay tir (4) ra chira 35% ure', 35% NHj, 20% H,N-CO-ONH,,
10% H,0 duogc giam &p suat dén 18-25 atm va cho vao thap chung 1an maot (8).

- Thap (8) duoc gia nhiét bang hoi nuéc & (13). Tai day nguoi ta thu duoc hai san

pham:

+ San pham khi gom: NHjs du, it CO,, H,0 (h) bay hoi. Hn hop khi nay cho vao
thap tach phan doan (9). O (9) duoc tudi bang NH3 long va bang nuéc. Tai day, mot
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phan hoi nude va NH; ngung tu va cing cac mudi amén ciing hoa tan trong NH3. Dung
dich nay dugc dua tro lai (8) hodc dugc dua di xu Ii khi chung. Khi bay ra ¢ (9) gom:
40% NHs, CO,, H,0 (h), N, duoc dua qua thdp ngung tu NHs (10). Tai (10), dau tién
duoc lam lanh bang nudc, sau do bang NH3 long. Amoniac duoc ngung tu phan 16n va
dugc dua vé bé chua (1) dé tuan hoan tré lai, phan nhod duoc bom (11) dwa vao thép (9).

+ San pham long & (8) ra gom: 46-47% ure', 25% H,N-CO-ONHj,, 13-14% H,0O
va 15-16% NHs. H3n hop ndng chay duoc giam &p suit xudng 4 atm, sau d6 cho vao
thap chung lan hai (12) ¢ nhiét d6 150°C (gia nhiét bang hoi nuéc & (13)). Tai day,
cacbamat chwa phan ng va cac mudi amén khac bi phan huy thanh NH; va CO,. Bé qua
trinh phan huy duoc hoan toan, ngudi ta cho thém hoi nudc vao thap. Hon hop khi o thap
(12) ra gdm: 56-57% NHs, 32-33% CO, va 10-11% H,0 (h) duoc tach riéng NH; va CO,
dé tuan hoan tré lai. Con pha long chira trén 65% ure' duoc dua di ¢ dac dén nong do
99.5%, sau do cho vao thap tao hat, dua vao kho va dong goi.

I1. COng nghé san xuat phan lan:

- Nguyén liéu cha yéu dé san xuat phan lan la quang photphat. Xac dinh chat
lwong quing theo ham luong P,0s. O nudc ta ngudn quang phdtphat cha yéu 1a mo apatit
Lao Cai (Hoang Lién Son).

- Phan 1an don chu yéu 1a sunpephdtphat don va sunpephdtphat kép.

1/ Céng nghé san xuét sunpephdtphat don:
- Sunpephdtphat don & dang bot hay hat ¢ mau xam trang hay sam. Thanh phan

twong ddi phac tap gdom [Ca(HzPO4)2.HZO],CaSO4(CaSO4.%HZO),SiOZ.nHZO(keo

silicat), quang chua phan huy.

- Chat lugng cua sunpephétphat duoc xac dinh bai ham leong P,Os hap thu goi 1a
P,Os hitu hiéu, cé trong phan bén dudi hop chit tan trong nuéc [Ca(HoPO4)z; HsPOu,
Mg(H2PO,),] va trong dung dich xitrat (CaHPO4; MgHPO,, Fe3(POy)2, AI(PO4)3). P05
hiru hiéu cé trong sunpephdtphat don khoang 14-21%.

- Sunpephdtphat don dugc diéu ché bang cach dung axit H,SO4 phan huy quing
apatit. Doa la qua trinh chuyén mudi Cas(PO.),. CaF, hoic Cas(PO4)sF ton tai trong
quang thanh cac mudi phét phét axit tan trong nudc ma chu yéu 1a Ca(H,PO4)s.

Qua trinh phan huy apatit biang H,SO4 xay ra hai giai doan:

Giai dogn 1. Cas(POy)sF + 5H,SO, = 3H3PO, + 5CaSO, + HF

Giai doan nay tién hanh khoang 30-40 phdt. DAu tién tao thanh CaSO4.%H20

nhung & nhiét d cao, chuyén thanh CaSO,.

Giai doan 2: H3PO, tao thanh phan huy quing dé tao ra monocanxiphootphat:

Ca5(PO4)3F + 7H;PO, + 5H,0 = 5C&(H2PO4)2.H20 + HF

Néu phan ung thuc hién hoan toan thi giai doan dau apatit phan huy 70%, con lai
s& phan huy tiép giai doan sau. Nhiét do phan huy duy tri khoang 110-120°C. Bé dam bao
nhiét d6 nay, nhiét do ban dau caa H,SO4 khoang 60-70°C. O nhiét do nay, téc d6 phan
huy cao, d6 am cua san pham thap. Nong d6 axit dua vao ciing rat quan trong, thong
thuong trong diéu kién co khudy lién tuc thi ndng do tét nhat cho qué trinh phan huy
quang la 68-68.5% (Vi néng dé thdp thi c6 chiza nhiéu nuéc, 1am cho san pham bi am,
ham liong P,0s bi giam di, con néu qua cao thi CaSO, sé két tia, hao phi qudng phat
phat, Iam chgm qué trinh phan huy).
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Véi cac diéu kién trén thi axit HsPO,4 tao thanh c6 nong do khoang 46%. DPay la
nong do6 tbi uu cho giai doan hai cua qué trinh phan huy quing. Giai doan nay xay ra V6i
téc do giam dan. Trong san pham con c6 HsPO, tu do va quing chua phan ang, nén can
phai c6 mot thoi gian dai qua trinh phan huy quang méi két thac. Tuy theo nguyén liéu va
diéu kién san xuat, thoi gian nay tir 5-20 ngay. Nhiét do thich hop nhit cho giai doan u
nay la 35-45°C. Trong giai doan ndy ngudi ta thuong danh toi san pham dé téc do phan
huy quang dugc nhanh hon.

Khi xuat xuong, nguoi ta ding gau xdc phan vao bunke — sang — xuat xuong (&
dang déo — d& von cuc, dinh két).

Sunpephétphat don phai dam bao cac yéu cau vé chat luong sau:

P,0s > 14-CAPut!"%

Do am < 13-15%

HsPO, tu do (tl'nh theo P205) <5-5.5%

- Sunpephétphat hat c6 nhiéu vu diém vé mat nong hoa, dac biét 1a khi ding ¢
viing dit chua, gidu oxyt sat va nhém. Néu cac hat sunpephdtphat quéa nho sé tiép xudc
nhiéu vai dat. Do d6, phan 16n P,0s tan duogc trong nudc dé dang phan ang véi cac oxyt
tao thanh cac phdt phat kho tan, khién r& cay khd hap thu. Ngoai ra, c6 hién tuong troi,
chay va nhiéu nguyén nhan khac khién higéu qua phan bon bi giam.

Bang bién phép tao hat, P,Os tan cham hon, ré cay kip hap thu phan Ién P,Os tan
duogc trong nudc, hiéu qua phan bon tang Ién.

* Qui trinh tgo hat:

Sunpephétphat don sau khi u va trung hoa (khi H3PO4 ty do con 1-2.5%) —
bunke — may tiép liéu dé dinh luong — thiét bi tao hat — thiét bi say thing quay —
may sang hai I6p — bunke c6 thoi khdng khi lanh — déng bao.

Kich thudc hat khoang 1-4 mm.

2/ Cong nghé san xuat sunpephdtphat kép:

- V& hinh dang bén ngoai ciing nhu vé thanh phan sunpephétphat kép vé cin ban
khdng khac sunpephdtphat don. N6 chi hau nhu khdng c6 CaSOs,.

- Sunpephdtphat kép la loai phan déam dac cdé ham lugng P,Os hitu hiéu 42-48%,
t6n tai chu yéu dudi dang monophétphat. Uu diém l1a lwong chat v ich thap.

- Sunpephétphat kép duoc diéu ché nhu sau:

Cas(PO4)sF + 7H3PO,4 + 5H,0 = 5Ca(H,P04),.H,O + HF
CaCO3 + 2H3PO, = Ca(H2P04)2.H20 + CO»,

MgCO3 + 2H;PO, = Mg(H2P04)2H20 + CO,

Fe,O3 + 2H3PO4 + H,O = 2FeP0O4.2H50

Al,O3 + 2H3PO4 + H,O = 2AIPO,. 2H20

ba voi c6 ham lugng khoang 5% apatit thém vao dé tao thanh CO; trong qué trinh
phan huy 1am cho san pham toi, xdp.

- Trong cbéng nghiép co hai phuong phap cha yéu dé san xuét sunpephdtphat kép:

— Phuong phép budng: gidng phuong phap san xuat sunpephétphat don (dung

axit H3PO, dam dac 52.5-55.5%) .

— Phuong phép day chuyén: khong can 1, san pham duogc diéu ché duéi dang hat

(dung axit H3PO,4 25-32%).

* Luu trinh cdng nghé san xuat sunpephdtphat kép theo phwong phéap day
chuyén (Hinh 6.4)
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- Bot quang phot phat (apatit) tir bunke (1) theo hai nhanh xuéng céc can (2) va
vit tai (3) vao thiét bi tron (4) cung véi axit HsPO4 ndng tir thing cao vi (5) xuéng. Qua
trinh phan @ng tir thiét bi tron nay xay ra trong 1 gio & nhiét do 60-80°C véi hiéu suat
phan huy 52-53%. Ttr (4) hdn hop duoc chia lam hai phan:

+ Mot nhanh khoang ntra lwong bun theo mang (6) XUOng may siy (7) dugc danh
toi bang khi 10 & 700°C. Tt (7) ra san pham ¢ dang bot, c6 do am < 3% va nhiét do 45°C
qua gau nang (8) Ién thiét bi tao hat (9).

+ M6t phan nuira bun khac cho vao (9).

- Thiét bi (9) c6 tac dung tron phétphat tao hat vira 13 vit tai. Két qua tao dugc san
pham ¢ dang hat c6 d6 am 21-22% duogc dua xubng may say kiéu trong quay (10), sdy
bang khi 10.

- Hat sdy khd duoc gau nang nang 1én sang (11) phan 1am ba loai:

+ Hat thé (kich thudc > 4mm) dua sang may nghién (12) sau khi nghién xong
duoc gau nang nang Ién sang (11).

+ Hat vun (kich thugc < 1mm) duoc dua vé hop véi bot khd & may sy (7) ra.

+ Hat c6 kich thuéc tir 1-4 mm dugc tron véi phan bot tir bunke (13) qua bang tai
(14) dua vao thiét bi trung hoa kiéu thung quay (15) dé trung hoa axit du. Sau d6 san
pham duoc bang tai (16) dwa vao kho.

I11. Céng nghé san xuat phan Kali:

- Phan Kkali ¢6 hai nhém: — nhém clor (dang clorua): KCI (chiém 80%)

— nhom khong co clor: K;SO,.
- Nguyén liéu dé san xuat phan kali la quang chua kali
- Phan kali kém phét trién vi mot sé it nudc c6 mo va chi phi san xuat 1on.
1/ Phéan kaliclorua:

- Nguyén liéu dé diéu ché phan KCI la quing chtra kaliclorua, hién duoc sir dung
nhiéu nhat 1a Xinvinit (hdnn hop cia KCI va NaCl). Ciing ¢6 thé nghién quang Xinvinit
nghién tron vai KCI ki thuat dé 1am phan bén (loai nay it duoc st dung).

- Phuong phap diéu ché phan KCI chu yéu tach KCI ra khoi quing Xinvinit bing
phuong phép hoa tan roi két tinh phan doan hoac tuyén noi.

a/ Phwong phap két tinh rdi hoa tan phan doan:

Nguyénli cua phuong phap nay la dua vao d6 tan KCI tang nhanh theo nhiét do,
con do tan NaCl hau nhu khdng d6i. Do d6, 1am lanh chi c6 KCI két tinh.

Phuong phap nay gom céc cong doan nhu sau:

Nudc nong

ddKClbh

Quang Xinvinit — nghién — hoa tan —*™" _; h& |ing — thuing c;u:a — thung chtra

] dd
Chat khéng tan
dac

NaCl nho, dt da, buin
&, n IL),C

can Tnu:c'yc néng dd bao hoJKCI

|

kho « xyclon « sy « tinh thé «— ling «— két tinh chan khéng

|
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dd
bay hoi — mubi nho
b/ Phwong phap tuyén noi:

C6 uu diém 14 tao duoc hat tinh thé 16n hon, it ton kém (qua trinh tién hanh ¢
nhiét @6 thuong).

Nguyeén li cua phuong phap nay la dua vao do thAm nudc khac nhau cia cac hat
quang dé tach riéng KCI. Chat tuyén noi thuong dung 1a hydroclorua octadexilamin
(C1gH37NH2.HCI). Chat tuyén ndi ciing hap thu cac hat dat sét c6 trong quang Xinvinit
tao thanh 16p boc bén, can tro qua trinh tuyén quing. Do d6, dé d& ton chat tuyén ndi can
phai tach so bo dat sét trong bun quing. Nhu vay, qué trinh tuyén noi KCI duoc thuc hién
qua hai giai doan:

e Loai dét sét ra khoi quang Xinvinit (bang phuong phap tuyén néi)

e Téch KCl ra khoi quang

So d6 cdng nghé cd thé tom tat nhur sau:

Dd bdo hoda  chat tuyén dat sét
KCI+NaCl  (x da, tinh bot, dau hoa)

Quang Xinvinit — nghién - phLAn loai —>lhoé tan — tgyén noi—2" ¢ dic

Céac lat sét, it quang

San pham (KCI 92-95%) <« sdy « tinh thé KCI « ly tm « rira <~ Tuyén noi qu¥ing

Chat tuyén néi quang
2/ Phan kali sunphat:

- Nguyén liéu chu yéu dé san xuat phan kali sunphat 12 quing Canit-Xinvinit c6
chira céc khoang chat tan trong nugc nhu Canit va Xinvinit va cac mubi khong tan hozc
kho tan khéc.

- Tuy theo ty I¢ giira Canit va Xinvinit ma trong qua trinh ché bién quang ta co thé
thu duoc san pham dudi dang K,SO, hoic Xénit (K;S04.MgS04.6H,0) hoic hdn hop
cua chang.

* Xét logi phan kalimagiezi:

+ Loai phan nay chira chii yéu la loai Xénit (K2S04.MgS0,4.6H,0), khi san xuat
loai phan bén nay con thu dugc mudi an, dung dich MgCl,.

+ Loai phan bén nay hinh thanh khi ty 1& K/Mg trong quang la 1.6.

+ Phan urng tao thanh phan kalimagiezi nhu sau:

2(K2S04.MgS04.6H,0) + nH20 = K;S04.MgS0,4.6H,0 + MgClI, (dd)

So do cdng nghé cd thé tém tat nhur sau:

Quing nghién — hoa tan bang nudc — lang — két tinh chan khéng — ¢ dac
(65-75°C)
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bun
quang khong tan — mubi an , MgCl,
Kho <« xyclon <« khur nudc < kalimagiezi < loc ly tam

B. Phan phirc hop:

- C6 tir hai dén ba loai chat dinh dudng cha yéu: dam, 1an, kali

- Phén phtrc hop chia lam hai loai — phén tron: tron so hoc cac loai phan don

—> phan hdn hop: diéu ché bang phan ung hoa
hoc giita cac chat dau

- Phan phuac hop hién dugc s dung kha rong rdi vi hiéu qua kinh té hon phan
don. Ngoai ra cung CAp céc nguyén t6 dinh dudng déng déu hon.

I. Phan hdn hep: cé nhiéu loai

- Loai di tr axit photphoric: aménphét (NHzH,PO,4 (80-90%), (NH4).HPO,);
diamoénphét; nitroamoénphot; dlamonltrophot nitrbamodnphotka; dlamonltrophotka

- Loai di tr san pham cua qua trinh phan huy phétphat bang axit nitric:
nitrophétka (dam, lan, kali); nitrophét (dam, 1&n).

- cac loai phan hon hop khac.

I1. Phén tron:

C0 hai phuong phép tron: — tron khé

— tron uot
Mbt s6 phan tron phé bién:

STT Loai phéan tron N | P,Os | KO
1 | Amonitrat; am6nph6t; sunpephotphat kép; kaliclorua. 16 16 16
10 20 20
2 | Ure'; amophét; kaliclorua 6 24 24

19.3 | 19.3 | 19.3

3 | Amonpho6t; aménitrat; kaliclorua 172 | 17.2 | 17.2

4 | Sunpeph6tphat kép; amonitrat; kaliclorua; phu gia trung hoa | 13.9 | 13.9 | 13.9
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PHAN 2: CONG NGHE PIEN HOA
i ] 'CHUONG VII
CONG NGHE SAN XUAT XUT - CLOR & AXIT CLOHYDRIC

&1. Co s6 |i thuyét vé san xuét xut clor:
I. San xuét clor theo phwong phap hoa hoc:
1/ San xuat xut:
a/ Phwong phap sira voi: bat dau & Nga (1814-18970) c6 trén 10 nha may
san xuat theo phwong phép nay. Qua trinh diéu ché nhu sau:
Na,CO;3; + Ca(OH)z = NaOH + CaCO3;
Nong do xdt dat dugce 90-135g/l. Phuwong phap nay tén nhiéu Ca(OH),, thu duoc
xut lodng va ctr diéu ché dugc 1 tan xdt bé di 1000-1300 kg CaCOs
b/ Phwong phap Ferit: cé hai giai doan:
Giai dogn 1: Na,CO3; + Fe,0O3 = Na,OFe, 03 + CO;
Giai dogn 2: Na,OFe;03 + H,O = 2NaOH + Fe,03
Sau d6 c6 dac xat tao xGt ran, Fe;Os3 thu hoi dem sir dung lai. Nong d6 x(t thu
duoc 370g/1.
2/ San xuit clor:
a/ Phwong phap Venton:
MnO, + HCI = MnCl, + 2H,0 + Cl,
Phuong nay tén nhiéu MnO, nén dugc hoan nguyén bang céach:
MnCl, + Ca(OH), = Mn(OH), + CaCl
Théi oxy cua khdng khi vao:
2Mn(OH), + 2Ca(OH); + O, = 2Mn0,.Ca0 + 4H,0
MnO,.CaO tuan hoan trong san xuét.
b/ Phwong phap Dikon: oxy hoa HCI (k) bang oxy khdng khi ¢ nhiét do
cao ¢c6 xuc tac: 4HCI + 0, — =0y oC], + 2H,0
Clor sinh ra Ian nhiéu nito.
I1. Phwong phap dién hoa:
Thuong phd bién hai phuong phap san xuat xut clor:
- Phuong phép catdt ran hay mang cach.
- Phuong phap catét thuy ngan.
A. Phwong phap cat6t rin:
1/ Muébi va diéu ché nwéc mudi:
- Mudi 12 nguy@n liéu chinh dé san xuat xut clor theo phuong phap dién phan.
- Mubi dung phai ¢am bao céc tiéu chuan sau:
NaCl > 97.5 %
Chét khéng tan < 0.5 % (tap chat co hoc)
Ca* <0.4 %
Mg* <0.4 %
K*<0.02 %
SO, <0.84 %
- Nudc mudi dugc diéu ché véi ndng do NaCl: 310-315 g/l.
- Cé4c ion Ca** , Mg®" 1a nhitng ion ¢6 hai cho qud trinh dién phan. Trong thing
dién phan n6 tac dung véi xdt tao ra hydroxit kho tan, két taa 1&n trén mang céch, bit kin
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16 mang 1am can tro qué trinh dién phan. Do d6, cac ion ndy can phai loai bo. Viéc loai
bo nay cd thé thuc hién bang ba phuong phéap:
+ Phuong phép x6 da - xut.
+ Phuong phap stra voi - xut.
+ Phuong phap stra voi - sunphat.
Thoéng thuong tai cac nha may sir dung phuong phap x6 da - xut:
MgCl, + NaOH = Mg(OH), + 2NaCl
MgSO, + 2NaOH = Mg(OH), + Na,SO4

Trong cong nghiép nguoi ta thuong tron nudce muol méi diéu ché véi nudc mubi
méi hoi luu, tir cong doan héi luu sang dé két taa ion Mg*".

Con ion Ca®* duoc két tua biang x6 da:

CaCl; + Na,CO; = 2NaCl + CaCO;

Dé két tua hoan toan cac ion Ca** , Mg?* thi xUt va xd da phai cho du va nhiét do
ctia nudc mudi phai 1én dén 40-50°C. Sau d6 trung hoa xat du bang axit HCI. Ham luong
xut sau khi trung hoa phai trong khoang 0.05-0.1 g/I; xd da 0.2-0.3 g/I. Dé tiét kiém x0 da
va axit trung hoa du, cdc nha may st dung bién phép cacbonat hoa nudc mudi hoi luu
bang cach thdi CO2 vao. Nhu vay, mot phan xat s& chuyén thanh xd da theo phan ung:

2NaOH + CO,; = Na,C0O; + H,0O

Nhu vay, nuge mudi hdi leu cé ca xd da, 1an xiat véi ham lugng du dé két tua cac
ion Ca®* , Mg**

- Nuéc mudi sau khi da xir I xong phai ¢am bao tiéu chuan:

NaCl: 310 £5 g/l

Ca”** <0.005 g/l

Mg?* < 0.001 g/l

S04 <0.5 g/l

X6 da<0.3qgl/l

NaOH <0.1 g/l

* So' d6 lwu trinh céng nghé tinh ché nwéc mudi (Hinh 7-1).

2/ Pién phan:

Véi phuong phép nay catét 1a sit, con andt co thé 1a graphit, Ti ma Pt, RuO, ...
Trong thing dién phan clor dugc tao thanh trén khéng gian andt, con hydro va xat duoc
tao thanh trén khong gian catét Qua trinh phan ing xay ra kha phtc tap.

- Dung dich nuéc mudi hop cach nap vao thung dién phan theo chi tiéu nhét dinh,
ltc chua c6 dong dién thi giita hai pha rin - long ton tai can bang dong. Nhung khi c6
dong dién qua thung dién phan, thi trén andt xay ra qué trinh oxy hod, con trén catét xay
ra qua trinh khu:

* Trén andt (qué trinh oxy hod):

2ClI" - 2e = Cl,

40H - 4e = 2H,0 + O,
* Trén catdt (qua trinh khi):

2H" + 2e = H,

Na* + e = Na

Pé dién phan tao san pham NaOH, Cl,, H, ta can khéng ché céc thdng sb ki thuat
nham uu tién viéc phéng dién cua CI', H" dong thai han ché téi da sy phong dién cua cac
ion Na*, OH".
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- Théng thuong dung dich nudc mudi dem dién phan 1a dung dich nuéc mudi bio
hoa (310g/1) véi pH = 7. Do dd, dién thé phong dién cua ion H 14 -0.41Volt. O diéu kién
nay ion Na* phong dién thi ndng do ion Na* (Cna+) phai thod man phuong trinh Nerst:

o RT Inc
(DNa* - (DNa*/Na +F n Na*
~0.41=-27+0.0591gC, .

=C. = 3.8x10%g/I
Diéu kién khdng thé xay ra dugc, cho nén ion Na* khdng thé phong dién cuing ion
H* duoc.
Tai andt ton hai qua trinh phong dién dong thoi cia céc ion CI” va ion OH™. Theo
phuong trinh Nerst ta co:
9., =0.41-0.0591g(0.81x10") = +0.82Volt

¢, =136-0.0591g(0.6x 6.4) = +1.33Volt

Vé mat Ii thuyét ion OH" uu tién phéng dién trudc ion CI'. Dya vao dwong cong
phén cuc ta thay ro dicu nay:

Vay, van dé uu tién cho ion CI" phdng dién trusc ion 4 iz(MA/Cm?) Cl,
OH'. Nén ta phai chon dién cuc thich hgp va khong ché mat do
dong thich hop. 2

~ Vén dé dat ra la phai tim nhiing dién cuc ma tai d6 quéa
thé phdng dién cua ion OH™ 16n hon qua thé phong dién caa ion
CI', (Mon- > nct.) sao cho (eon-+ Now- > Pci-+ Nel.).
Nhu vay, ion CI” s€ wu tién phong dién.

0.83 Pa(V)
Qua nghién ctru, nguoi ta thdy rang céac dién cyc: grap I ma Pt, RuO, thoa
man cac yéu cau trén.
Sau khi nghién ciru sy phéng dién caaion CIT 4 ia(mA/cm?)

trén céc vat liéu nay ta c6 cac duong cong phan cuc
anét nhu hinh bén:

Mac du su phong dién caa ion Cl- trén Ti ma Pt
Tét hon, nhung trong thuc té nguoi ta hay su dung dién
cuc graphit 1am anét vi ré tién hon nhiéu.

Hiéu suat dong dién (n%) caa Clor phu thudc (pa(V)
vao mat dodong dién va didu kién dién phan. Pugc md 1 is %"t
ta boi db thi bén. Khi taing mat do dong i, thi hiéu suat I, O,
dong dién tao clor ting va ting dén mot gia tri nao do Nci%,

thi dung lai, tic neiz < 100% (do mot phan oxy 1an vao
clor 1am cho ham hrong clor thu duoc giam xudng, 1am
giam hiéu suat dong clor).

- Céc qua trinh phu xay ra ¢ anolit nhu sau: trong| dung dich"Gé sy phan li tao ca
ion: Na*, CI', H*, OH".

+ OH™ di chuyén dén khong gian anolit va phong dién:

40H" - 4e = 2H,0 + O,

0, tao thanh tac dung vai dién cuc graphit tao thanh CO va CO,. Piéu nay lam cho dién
cuc bi an mon dan. Do vay dinh ki phai thay thé dién cuc graphit.

CJ
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+ Cl; tao thanh s& hoa tan mét phan trong nuéc mudi, theo phan &ng:
Cl, + H,O = HCIO + HCI
Sy hoa tan nay phu thudc vao néng d6 caa nuéc mudi va nhiét do cua dung dich
dién phan. Tur do thi bén, ta thay rang nhiét do cang cao Cera(g/)
va nong do NaCl cang Ién thi clor hoa tan vao ching +
cang bé. Biéu d6 giai thich tai sao phai sir dung dung 10

dich nuéc mudi véi ndng d 3109/l va nhiét d6 70-80°C. \
Su hoa tan cua clor lam cho anolit ton tai cac ion: CI', 9\
ClO". Lic nay ¢6 hai kha nang xay ra: \

1. Neu khdng c6 mang ngan thi ion OH- tir khdng 8
gian catolit s¢ chuyén sang khéng gian anolit dé trung hoa

axit: 20 40 60 80 — g
t°(°C)

Tong quat:  2NaOH + Cl, = NaCl + NaOCl + H,0

Cu thé:: Cl, + H,0 = HCIO + HCI

2NaOH + HCIO + HCI = NaCl + NaOCl + 2H,0
Mat khéc: ¢cl- = 1.33V
Qclo- = 0.94Vv
Cho nénion CIO™ uu tién phong dién trudce ion CI. Phan trng xay ra nhu sau:

6ClIO" + 60H" -6e = CIO3 + 4CI" + goz + 3H,0

Nhu vdy, muén tao thanh san pham xut clor thi phai c6 mang ngan. Bong thoi
phai cho dung dich chuyén dong tur vung anolit sang catolit dé ngan ngira su chuyen van
cua ion OH' tir catolit sang anolit nham han ché su phong dién caa ion nay trén andt.

2. Tuy nhién khi c6 mang ngan va khi chat dién giai di chuyén tir khéng gian
anolit sang khdng gian catolit s& mang theo cac ion: CIO", ClOs, va ca Cl, hoa tan. Diéu
nay 1am cho vung catolit ton tai cac phan ung:

Cl, + OH (xat) = CI'+ HCIO
HCIO + OH = CIO + H,O
Céac ion CIO’, ClO3 bi khtr trén cat6t:
ClOs + 6H" + 6e = CI' + 2H,0
ClIO +2H" + 2e = CI + H0

Tu cac phan g trén ta nhan thay rang, trong dung dich xut tao thanh c6 ca NaCl.
Do vay, can phai loc va tach mudi nay ra va dua vé bé hoi luu.

B. Phwong phép catét léng thuy ngan: (doc tai liéu)

#2. Cong nghé va thiét bj trong san xuét xut clor:

QUI TRINH SAN XUAT CUA NHA MAY PIEN PHAN

KHO MUOI NGUON NUGC BE DAU NGUON PIEN
‘¢ ) l ‘i {
HOATAN__  DAINUGC LO HOlI BIEN AP
Na,COs | o N N
3 XU LI < XU LINUGC PALAN HOI CHINH LUU

: el
LANG LOC PIEN PHAN

— T
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N \}
STRUNGHOA  LAM LANH LAM LANH BE CHUA — CO PAC

\ i \ \
GIANHIET . SAY SAY  T.HOI NaCl «<-XYCLON TACH

¥ T~ o
CAOV] —— TONG HOP HCI LANG TACH XUT

\

| |7 KHO CHUA

I. CAu tao thung dién phan: St dung thung Hooke (Hinh 7.2.) '
1/ Céc chi tiéu khéng ché ki thuat:
a/ Qui cach nguyén vat liéu:
* Toramiang:
- Loai 3 sgi dai 10-30mm
- Loai 4 sgi dai 5-20mm
- Khéi luong riéng 2.4-2.6g/cm®
- Nhiét do ndng chay 1500°C
- Do bén nhiét: trong thoi gian dai 1a 550°C; trong thoi gian ngan 700°C
- Bén kiém cao, bén axit thap
* Nhya duong:
- Loai 3 binh thuong, & thé long, néng chay & 80-90°C
- Loai 4 binh thuong & thé rin, néng chay & 80-90°C
- Loai 5 binh thuong ¢ thé ran, néng chay & 90-100°C
* Chi:
Dung loai chi cé ham lugng > 91.95%. Khdng duoc st dung chi cé ham lugng Cu
va Sb cao.
* Graphit:
- Kich thudc 38x180x760mm
- Dién tré riéng < 95 Q.mm*m
- Gi6i han chay khi nén > 210kg/cm?
-botro<0.5
- Do @n mon andt khi thi nghiém trong dung dich 5g/I HCI < 95 mm/cm?.h
b/ Dwong cuc:
- Chan than ban phai ngdm trong dau day hay parafin mot do cao ké tir day Ién
khdng qua 100mm, cy li hai tim than ban phai cach déu nhau 20-50mm.
- Nhiét @6 chi dat dén 425-450°C méi d6 vao khuén. Khi do chi phai tranh déng,
mé& van nhiéu 1an 1am chi tao thanh nhiéu 16p phan tan (1am tang dién tré cua chi).
- Cét, thach anh ding phdi liéu vai hic in say that khd méi duoc dung. Qui cach
ctia cat va thach anh phai lot qua sang 60-100 15/1cm?.
- TAm ddng dan dién phai duoc ma thiét & dau néi.
¢/ Mang céch:
- Tron dung dich vita amiang gom:
Toamiang  : 18-22kg/mang cach
NaOH : 110-120g/I1
NaCl > 1809/l
Fe?*, Fe**  <0.004g/l
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Do dinh cua vira phai dat 11-13 giay/ 500ml vita khi cho qua phéu ¢7mm.
- HUt mang céch:

+ Khéng ché strc hat 10-20mmHg/phut

+ Thoi gian hat mang cach méi lan 30 phat

+ Do chan khdng hat lan 1: 500-500mmHg

+ Do chan khong hat lan 2: 610mmHg

+ Thoi gian hat kho it nhat 1 tir 2-4 h.
2/ Trinh tw thao tac:

a/ Viéc gia cong gitr gin than ban:

Than ban phai dugc bao sach 16p bén ngoai dam bao kich thudc 38x180x760mm.
MJi tam than ban phai khoang hai 16 nho ¢12 hay ¢14 c6 do xién 5° cach day 20mm, va
khi Idp vao dé duong cuc phai duoc cua bo di mot miéng day 10-15mm, cao 40-50mm &
mdi bén day. Phai giir cho than ban khéng dugc ngam nudc khi mang, véc, van chuyén,
tranh va cham manh lam nut than ban bén trong.

b/ Ché tao dwong cuc:

- Pem tim Cu d4 ma Sn dat vao khuon db chi, dem cac tim than ban da xir Ii cdm
vao khe cua gia khuén dwong cuc, dat dung vi tri, can dbi, ngay ngan, cu li cach déu nhau
(50+2mm) dung bulon va miéng st bat chit lai.

- Dung dat sét hay amiang dam vao xuét khau tdm Cu dé chi khoi thao ra theo
duong nay.

- Cho céac thoi chi khd réo vao thung nau chi va dun néng téi nhiét dé ndng chay
425-450°C, m¢ van cho chi chay vao khudn, tran vao cac ranh con.

- DBé chi nguoi dén nhiét do 120°C, chi s& déng dic lai. Dung paling kéo khuén
dwong cuc 18n dem l4p vao dé xi mang. Trude khi dit duong cuc vao, dé xi mang phai
duoc quét mot 1op hic in co do ndng chay cao pha voi dau mazut theo ti 18 1/6.

Chu y: Nhiét do néng chay cua chi khdng dugc vugt qua 450°C vi chi s& co lai
khi ngudi, nguoc lai nhiét do ciing khéng dugc nho qua 425°C vi chi chéng dong tao
nhiéu 16p.

¢/ Ché tao mang céch:

- Cho 18-22 kg to amiang loai 3 va 4 theo ti 1€ 3/4 vao dung dich chira 110-120g/1
NaOH, 180-190g/I NaCl chira trong thiing pha ché vita amiang. Dung khi nén khudy tron
cho hén hop dugc déu, ngdm khoang 8-24h. Sau d6 dem kiém tra vira da hop cach chua.

- Dung palang kéo hom amm cuc ngadm trong dung dich HCI 1-3%, dung ban chai
déanh sach gi, sau d6 raa sach hom &m cuc. BPua hom &m cuc vao vira amiang, hgam cho
hét hom &m cuc. Cam dng chan khong vao, hit chan khong ¢ 4p suat 10-20mmHg/phut.
Trong khi hat mang céach, thinh thoang ding gay chir T keo 1én, kéo xudng nhiéu lan
xung quanh hom &m cuc dé cho to amiang ling xudng day. Thoi gian hiat dot 1 1a 30
phat, d6 chan khong dat tgi 500-550mmHg, kéo hom am cuc 1én kiém tra c6 dat khdng
va hat xuéng hat 1an hai, duy tri d6 chan khéng 610mmHg trong 30 phat. Kéo hom am
cuc Ién khi d6 do chan khang khdng doi Ia tot. Con néu do chan khong giam thi cd tiéng
X1 X1, lic nay phai kiém tra vi cd 16 ho (lay amiang bit lai) dé dua vé ap suat 610mmHg.

- Sau do lat ngugc hom am cyc Ién, xoa nhan va dé kho rao. Néu hat xong can lap
ngay thi phai can hat khé trong 3h, siy. Khdng duoc dung mang cach cé 6 vang lap vao
thung dién giai (do dé qua lau, gdy muc mang)

Chu y: chét vira amiang phai hop céch, thoi gian ngam phai dam bao 8-24h. Téc
do6 hat chan khéng phai duy tri 10-20mmHg/phat trong dot mot.

http://hhud.tvu.edu.vn



o1

d/ Lip thung dién gidi: ’
- Dung palang dwua hom am cuc lap tir tr 1én d€ duong cuc, chu tranh lam rach
mang céch, phai chd y cu li cuc duong, cuc &m. Néu sat nhau qua phai chém bang miéng

thuy tinh.

- ludn éng cao su qua 15 phun nudc mudi dén gan sat day thung, mé van cho nudc
mudi chay vao thung dién giai, rat bo 6ng cao su ra thay vao voi phun thuy tinh va tiép

tuc cho nudc mudi vao.

- Bt chat cac tam Cu vao chir Z ndi lién céc thung dién giai véi nhau.

- Khi nuéc mudi 18n d@én do cao 150-160mm so véi mit tim hom am cuc (xem &
dng thuy tinh), Iap éng cao su coi &p ké clor, ng lay mau clor, dng phdng khong hydro.

3/ Sw ¢, nguy@n nhan va cach xir Ii:

Su cH

Nguyén nhan

Xu li

Phia trudc hay sau than
ban cham mang céach

Than ban khéng thang hay khi
d6 chi dé cu li khong chinh xac
hoac nhiét @6 chi qua cao nén
khi ngudi chi co lai

C6 thé cua bot chd va cham
hoac chen cac mieng thuy
tinh mong

Do chan khéng khoéng
cao

HOom am cuc thang

Kiém tra lai cho thung

Do chan khéng ¢ bom
cao. By chan khong o
hom am cuc thap

Puong o6ng hat chan khéng
thung

Kiém tra han lai cho thung

Mang céach hat khéng
chat, bi bong

Vira amiang ngam hay pha
khong hop cach

Kiém tra lai vita, yéu cau xu
li hop cach, hat lai mang
cach

Luu luong qua Ién,
nong d6 qua thap

Thoi gian nap dién qua lau,
mang cach ngam nhiéu nén bi
toi, mang cach bi rach hay thung
do so y trong thao tac lap thing
hay rach mang khi cho nudc
mudi vao

Két hop cac chi tidu khac
nhu néng do6 hydro trong
clor ma quyét dinh cho duy
tri san xuat hay thay thing
mai

Nong d6 dich dién giai
thung mai nap dién cao

Soi amiang qua Ién, mang cach
hat day, gay chit T hep qua lam
mang cach hat day.

Cho ti 1€ amiang thich hop,
lam gay chix T to ban hon.

I1. Cwong vi thung dién phan:

1/ Nhiém vu:

- Gidm sat thu nhan nudc mudi hop cach vao thing cao vi, gia nhiét nugc mudi va

cap vao thung dién giai.

- Theo doi cac thung dién phan lam viéc, duy tri cac thong b ki thuat, han ché cac
phan ung phu va hién tuong méat dién & thung dién giai nham nang cao hiéu suét dong,
chat luong san pham va bao dam an toan cho san xuat.

2/ Nhiing chi tiéu kinh té, ki thuat:

* NuwrgC mudi vao dién gidi:

NaCl
ca*, Mg?*

: 3109/
< 10mg/l

http://hhud.tvu.edu.vn




52

NaOH du :0.07-0.1 g/l
Na,COs; du :0.25-0.5 ¢/l
Fe?* Fe**  <1mgll

S0.% < 0.59/l
* Dich dién giai:
NaOH : 120-135g/1 (c4 biét 160g/1)
Na,CO3 < 03g/|
ClOy < 0.07g/l
* Khi thé:
- Thuan khi clor: Clor ¢ dudng ng chung 96%

Clor ¢ tirng thung 95%
H,/Cl, & dudng ong chung 0.4%
H,/Cl; ¢ tung thung 1.2%

O thing cé biét néu Hy/Cl, 1&n dén 1.26 phai theo ddi thuong xuyén va van duy tri
san xuat. Néu ti 1& Ho/Cl 1&n téi 1.8% thi phai cho phéng khong tai phong, nang cao muc
nuégc mudi va tiép tuc theo doi. Néu xua Ii réi ma ham luong H, van tang thi phai cat
thung. Khéng cho phép H/Cl; Ién téi 2%.

_ Thuin khi hydro 98%
- Apsuatkhithé:  Pcpp & duong 6ng chung -40 + -10 mmH,0
Ph2 & duong 6ng chung 0 + 10 mmH,0

* MyC NuedC Muodi:

120-220mm ké tir hom am cuc

3/ Trinh tw thao tac: (Hinh 7.3.)

a/ Chuan bj trwéc khi thong dién:

- Kiém tra cac thung dién giai, 1am sach, 1am kin chua, kiém tra mac dich ¢ thung
Cao Vi.

- Lap dung cu do, nhiét ké, von ké, voi phun nudc mudi, ...

- Kiém tra cac duong ng dan khi, khi thé, dich thé, cac dudng ng ndi tirng thing
véi 6ng ndi chung.

- Kiém tra cong tac cach dién

- B&o cao cho céac cong doan siy khd clor, hydro biét dé chuan bj va chay trugc
d6 4h. B4o cho tram cung chap nito biét dé cung chap nito ddng qui cach.

- Cudi cling bao cho tram chinh leu chuan bi déng dién.

b/ Thong dién hang loat:

- Cho nuéc mudi da gia nhiét vao thang dién giai theo mac qui dinh, nang ¢
ngong 1én dé duy tri muc dich trong thing.

- Cho nudéc vao céac cot thuyt phong hydro, clor.

- M6 nho van phong khdng hydro, mé van clor sang cong doan xur li clor.

- M& van nito, cho nito vao duong éng duy tri &p suat P = 30-40mmH,0, déng
van phdng khéng dé giir nito trong duong dng.

- Xong céc khau trén, phai thong dién ngay, vi dé l1au hong mang cach.

- Khi khi hydro trén duong ong chung Ién toi 30-40mmH,0 bat dau mg van
phong khéng hydro hydro, duy tri ap suat trén duong dng 0-10mmH,0.

- San xuét 6n dinhcho lap hoa sen vao c6 ngong tirng thung va diéu chinh lai muc
dich cho thich hop.

¢/ Ngurng hoat dong hang loat:
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- Ngung hat hydro, cho phong khong hydro truéc khi ngung dién 10-15 phat va
duy tri &p suat hydro trén duong bng 5-10mmH,0, sau d6 ngung dién.

- Nang c6 ngdng Ién, thao bo hoa sen, bit kin c6 ngdng.

- Hat hét khi clor trong duong dng va thing dién giai

- Lam vé sinh.

4/ Sy ¢b, nguyén nhan va céach xi Ii:

Su co

Nguyén nhan

Xu li

1. bién thé thung dién
giai cao

+ nhiét do trong thung thap do nudc
muoi khdng dugc gia nhigt du
+ tiép dién cua tam Cu khéng tot

+ gia nhiét nuéc muoi.
+ Xiét chat cho tiep
xuc

2. bién thé thung ca
biét cao

+ dé duong cuc ché tao khong tot, chd
tiép xdc giira chi, tim déng va than
ban khdng tét

+ chd tim Cu tiép xtc khéng tot

+ Than ban bi mon (dong tut)

+ mang cach gia, tro lyc 16n

+ gia cong lai chd tiép
xuc

+ thay duong cuc, tuyét
dbi khong duoc ting
dong dot ngot

+ ndng muc nudc
mubi, ha c6 ngdng,
khong duoc thi thay
mang

3. bién thé thung thap

Ampeké khong chinh xac

Kiém tra sura lai

4. Pién the thing ca
biét thip

Lap thung khéng chinh xac gay doan
mach

Théo thung diéu chinh
lai cu .

5. Hydro trong clor ¢
cac thong so déu cao

+ ham lugng % Fe** trong nuéc mudi
I6n
+ ap suat hidro giao dong lon

+ thay nudc mudi hop
cach
+ diéu chinh lai ap suat

6. Thung co6 ti 1€
H,/Cl, cao

+ mang cach mong, hydro khuyéch tan
sang

+ mang thung khi lap

+ mang gia tré luc 16n, hydro khuyéch
tan sang

Phéng khong hydro,
nang cao muc nudc
mubi, néu khéng duoc
thay mang

7. Nhiét @6 tam dong
cao

Tam dong tiép xdc khong tot

Xiét chit chd tiép xuc

8. Px2 > 15mmH,0

+ong nhanh hydro bj tit
+ b6 phan xu li hydro c6 su co

+ thay 6ng nhanh

+ kiém tra bo phan xu
I, néu thoi gian ngan
khong xu li duoc, phai
phéng khéng hydro

9. Pci2 > 15mmH-»0

+ bo phan xtr If clor ¢6 su co
+ néu P, giao doéng la do ong thai
nudc bi tat, hay may lanh bi tat

kiém tra va bao cho b
phan say clor x i

10. P¢iz trong thung
ca biét cao

+ tac ong nhanh clor

+ trong 6ng chung bi dong nudc

+ U cao, nhiét @6 thung cao, trong clor
¢6 hoi nudc khéng thoat ra duoc

+ Khéng ché Pcp ¢
duong 6ng chung am,
deo mat na phong doc
va théng 6ng nhénh.

+ thai nudc dong
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+ kiém tra dién thé.

11. Higu suat dong
thap

+ phan @ng phu xay ra nhiéu

+ clor hoa tan nhiéu vi nhiét d6 thap

+ nude mudi chua bao hoa

+ mang céch thung dién giai gla

+ muc nudc mudi khong ché chua
thich hgp hoac dao dong I6n

han ché phan ung phu:
gia nhiét nuoc mudi,
nang cao chat lueong
nugc mudi, diéu chinh
muc nuéc mudi thich
hop.

12. Chénh léch dién
the gitta cac thung
qua lon

+ su céach dién khong tot hoidc bi két
tinh mudi

+ miéng 6ng phun nuéc mudi bi két
tinh hay hong

+ dung nudc ria roi lau
kho

+ thay voi phun mai,
xt li khéng hiéu qua
thi kiém tra chinh luu

13. Puong o6ng dan
nuéc muoi  bi tat,
thung

+ nhiét 6 nudc mudi giam thap, trong
nuéc mudi ¢d nhidu ion SO, két tinh
+ do bi an mon

+ théng duong 6ng dan
+dong van ¢ thung cao
vi, thay ong dan

14. Chay 6ng dan hat
khi hydro

+ dién cam ung do sam sét
+ XUt chay xuong dat gay tiep dat

+ duy tri ap duong
khong cho ngon lua
chay trong duong ong

#3. San xg?it khi hydroclorua va axit clohydric:
I. Bieu che khi hydroclorua: ’
Khi hydroclorua dugc diéu ché theo phan sau:

H, + Cl, = 2HCI + Q

Trong cdng nghi¢p phan ung dugc thuc hign & 1o tong hop ¢ nhiét do t° = 2000-
2400°C, ap suat P = 1.7 atm. Khi phan ¢ng & nhiét do cao nhu thé nay sé tao ngon lira

mau sang trang. Theo phan Gng & trén thi ti 1& Hy :

Cly 121 : 1, nhung thyc té kho diéu

chinh. Do d6, thdng thudng ngudi ta thuc hién phan ung téng hop theo ché do thura hydro
khodng 3-10% (lam cho khi cl6 dua vao 10 phdn tng hét, tranh gay an mon thict bi).
Co hai loai 10 tong hop, tuy thudc vao cach lam lanh: lam lanh bang khong khi va

lam lanh bang nudc.

Loai 1am lanh bing nu6c ¢6 nang suat cao hon, nhung c6 cau tao phirc tap. Con
loai 1am lanh bang khéng khi cé cau tao don gian hon. Loai nay dugc mé ta ¢ (Hinh 7-

4.

Lo thuong bang thep khong gi hoic bang thép cacbon, gdm hai hinh nén cut tao
thanh. Hinh dang gan gidng véi ngon lira &é dam bao nhiét d6 cua 10 dugc déu. Nhiét do
thanh 10 khoang 450-500°C.
I1. Piéu ché axit clohydric:

Axit clohydric dugc diéu ché bang cach dung nudc hap thu khi hydroclorua. Qué

trinh hap thu toa nhiét 1am cho axit sdi, anh huang khong tét d¢én qua trinh hap thu. Vi
vay, can phai liy nhiét cua qué trinh ndy. Tuy theo cach lay nhiét ma qué trinh diéu ché
axit HCI chia lam hai loai:

- Hap thu dang nhiét, trong d6 nhiét 1y di bang céch truyén nhiét qua thanh hap
thu. Phuong thac nay doi hoi thap phai dan nhiét, gay an mon manh.

- Hap thu doan nhiét, trong d6 nhiét caa thap hap thu duoc lay di bang cach lam
bay hoi mot phan nugc. Thap hap thy kiéu nay bang vat liéu phi kim loai.

Axit tong hop duoc c6 ndng do khoang 31-31.5%
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) CHUONG VIlII
CONG NGHE SAN XUAT ACCU CHI AXIT

#1. Co sé Ii thuyét vé san xuét accu chi axit:
I. Nguyén li lam viéc cia accu chi axit:

Accu chi axit 12 nguon dién tha cip. San pham cuaa phan tng phéng dién duoc
hoan nguyén thanh chat hoat dong ban dau néu ta cho qua né mét dong dién maot chiéu
nguoc chiéu véi dong dién phong.

Hé thdng dién hoa cua accu chi axit dugc biéu dién:

(+) PbO, / PbSO, / HySO4 / PhSO, / P ()

1/ Qua trinh phdng, nap dién:

nguon 1 chiéu

U‘” : j v @'c tai

F
Hinh la. (nap dién) Hinh 1b. (phdng dién)
Khi chua nap dién ca hai ban cuc am va dwong déu ton tai dang PbO. Khi ngam
trong dung dich axit H,SO4 ca hai ban cuc déu tdn tai dang PbSO, theo phan tng sau:
PbO + H,SO, = PbSO, + H,O (1)
Nhu vay, accu chua phan cuc va chua phong dién duoc.
‘ a/ Qua trinh nap dién: (Hinh 1a.)
Pé nap dién duoc ta ldy cuc duong cua ngudn dién nap (ngudn mot chiéu) ndi véi
cuc durong cua accu, cuc am caa ngudn nap ndi véi cuc &m cua accu.
Khi nap, nhd c6 dong bén ngoai cac dién tir s& chuyén dong tir ban cuc duong
sang ban cuc am tao thanh dong dién nap (I,). Luc do ta co:
* O ban cyc dwong:
S04 + PbSO, + 2H,0 —2 5 PbO, + H,S04 (2)
* O ban cuc am:
H" + PbSO; —*— Pb + H,SO, 3)
Két qua khi két thuc quéa trinh nap dién la:
- O ban cyc dwong PbO, duoc tao thanh (mau do gach), con & ban cyc &m Pb xbp
dugc tao thanh (mau xam tro). Va accu duoc phan cuc ¢ trang thai tich dién.
- Axit H,S0, duoc tao thanh, con H,O bi phan li. Do d8, néng d6 dung dich khi
nap dién day sé tang 1én, sic dién dong (E) cua accu ciing ting theo va dién tré trong
giam xuébng.
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Két hop hai phan tng (2) va (3), ta c6 phuong trinh tong hop khi nap dién nhu

sau. PbSO, + 2H,0+H,SO,4 + PbSO, = PbO, + 2H,SO, + Pb (4)
(+)  (dd di¢énphan) () (+) ()

Qua trinh hoa hoc két thiic khi hoat chat d4 bién doi hét va dién thé trén mdi ngan
accu don la 2.05 volt.

b/ Qua trinh phong dién: (Hinh 1b.)

Khi phong dién, dudi tac dung cua sic dién dong riéng caa accu thi cac dién tar sé
chuyén dong theo huéng nguoc lai tir ban cuc dwong sang ban cuc &m, tao dong phong
cho mach ngoai qua phu tai. Con & trong dung dich thi dong dién s€ di tur cuc &m sang
cuc duong. Do d6, ion H* di theo chiéu dong dién vé cuc duong, con ion SO,* di theo
chiéu nguoc lai vé cuc am. Khi d6 c4c phan tng hod hoc xay ra & cac cuc nhu sau:

* O ban cyc dwong:

2H" + PbO, + H,SO; —2— PbSO, + 2H,0 (5)
* O ban cuc am:

SO + Pb —2 5 PbSO, (6)
Két qua Ia:

- Hoat chét & ban cuc duong PbO; va ban cuc &m Pb bj chuyén dan thanh PbSO,
va do d6 su phan cuc cua accu giam. Tuy nhién, mot diéu can chi y 12 PhSO, ¢ day co
dang tinh thé nho, mém va d& bi phan li trong qua trinh nap. Khéc véi hién tuong sunphat
hod tao thanh nhitng hat sunphat chi 16n, mau tring bam trén bé mat va & ngay trong chit
hoat tinh ctia cac ban cuc. Lop tinh thé nay cé dién trg Ion, cing va kho bi pha va trong
qua trinh nap, 1am giam hiéu suat cua accu.

- Axit H;SO4 bi phan li con H,0 duoc tao thanh. Do vay, khi phdng dién thi nong
do6 axit s& giam dan va suc dién dong giam, con dién tré trong tang 1én.

Phuong trinh phan tng tong hop cua qua trinh phong:

PbO; + 2H,SO, + Pb = PbSO,4 + 2H,0 + PbSO, (7
) 0 ® Q)

Su thay d6i nong d6 cua dung dich dién phan trong qua trinh phong va nap dién la
mét trong nhiing dau hiéu dé xac dinh mac phdng dién cua accu trong khi sir dung.

C6 thé tom tat qué trinh phong nap dién caa accu chi axit trong bang dudi day:

QUA TRINH PHONG NAP PIEN CUA ACCU CHI AXIT

Trang thai accu Ban cuc duong | Dung dich dién phan Ban cuc am
Puoc nap dﬁy PbO, 2H,S04 Pb
(oxit chi) ( xp, nguyén cht)
, o N
ba phéng hét dién PbSO, H,O PbSO,4
(tinh thé nho) (tinh thé nho)

3/ Cac thong sb chinh caa accu: ‘
Trong moi ngan cua binh accu la mét accu don. Accu don c6 day du cac dac tinh
cho ca binh. Khi ndi tiép nhiéu ngan lai thanh binh accu dé tang hiéu thé caa binh dén
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mot gia tri dinh mac nao dé: 6 Volt, 8 Volt, 12 Volt, 24 Volt. Do vay, khi nghién ciu dac
tinh cua binh accu ta chi can khao sat mot accu don 13 du.

a/ Swc dién dong: 1a dién &p khong tai trén cuc accu, phu thudc cha yéu
vao dién thé dién cuc, tic phu thudc vao ban chat, dic tinh Ii hoa cua vat liéu 1am ban
cuc, nhiét do caa méi trudng, ndng do cua dung dich dién phan ma khdng phu thudc vao
kich thudc bén ngoai cua la cuc.

C6 thé xac dinh stc dién dong cua accu bang hai phwong phép:

* Dung phwong trinh Gibbs-Hemholm:

E_ 4.18xQ LT oE
nF oT
Q: la hiéu tng nhiét cua phan ung dién cuc. D6 1a entanpi cua qua trinh Q = -AH
Déi vai phan ang:
PbO, + 2H,S0O,4 + Pb = 2PbSQO,4 + 2H,0

AH = 2AHppsos + 2AHH20 - AHppo2 - 2AHH2s04

AH =2(-218.8) + 2(-68.31) - (-65.5) - 2(-207.45) = -93.820 kcal/mol

AH =-93820 cal/mol

%, hé sb nhiét do; thuong lay % _0.0003 Volt/do

oT oT

Vay: g - 218x93820 00 573)10.0003 = 2.123volt
2% 96500

* Dung phwong trinh thec nghiégm:
Dung c6ng thac thuc nghiém:
E, =0.85+

Eo: strc dién dong cua accu don duoc do trong truong hop accu khong tai

p: ndng do cua dung dich dién phan ¢ +15°C nhung khong liy theo don vi g/cm?
ma duoc tinh bang volt qui vé 15°C.

Nhu vay, nong do accu thay déi trong khoang 1.12-1.29 g/cm? thi stc dién dong
ctia accu thay doi tir 1.97-2.14 Volt.

Khi néng d6 caa dung dich dién phan tiang thi sic dién dong tinh cua accu ciing
tang theo, nhung nong do cua dung dich ciing khong thé ting hodc giam qua mac nhu
trén. Thuc té cho thiy accu lam viéc khé tot khi ndng do dung dich dién phan 1a 1.27-
1.29g/cm?® (& Nga), con & nuéc ta 1a 1.23-1.26g/cm®. Ngoai ra, vi ndng d6 phu thudc vao
nhiét @ caa mdi truong nén suc dién dong phu thudc vao nhiét d6 cua dung dich dién
phan nira.

Vi du: Khi nhiét d6 thay d6i tir +20°C dén -40°C thi sirc dién dong accu giam tur
2.12 volt dén 2.096 volt.

Nguoi ta qui udc lay nhiét do chét dién li +15°C dé 1am chuan. Tir d6 qui duogc
cac trj s6 hiéu chinh khi do ndng do dién dich & cac nhiét o khac nhau. Tri sé hiéu chinh
nay 14 0.0007 g/cm?® cho 1°C. Tri s6 ndy duoc cong vao nhiét do cao hon +15°C va trur di
khi nhiét &6 mai truong do thap hon +15°C.

b/ Dung lwong accu: 1a tich sé gitta dong dién phong va thai gian phéng,
ki hiéu C.

C= Tl(t)dt

t=0
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to: thoi gian ldc accu dat dén dién thé cudi. Thong thuong accu phong dién véi
dong khéng doi I(t) = I. Vay:
C=1t (Ah)
Theo dinh luat Faraday mudn thu dugc mét dién luong:
1F = 96500 Coulomb = 26.8 A.h thi can mot duong lwong gam céc chat tham gia
phan &ng sinh dién.

Ta co: 1 duong lugng gam PbO, = 233 2 _ =119.6¢

1 duong lugng gam Pb = 2027 2 _ =103.69

1 duong luong gam H,SO, = 2x % =98¢

Vay muén duoc 1 A.h can:
L1196

PbO, : =4.46
2" 6.8 g
Pb: —103'6 =3.87¢g
26.8
98

H,SO, : —— =3.669
26.8

Nhung dung leong thuc té chi dat 50% dung luong Ii thuyét.

Dung luong accu phu thuoc vao hai yéu té sau:

* Ché dp phong dign: néu phong dién véi dong cang 16n thi dung lugng phong sé
cang nho. O ché do phong 10h accu s& cho dung lugng 16n nhat. Nén dung lugng & ché
d6 nay duoc coi 1a dung lueong dinh muc. (néu phong véi dong nhé va thei gian phéng
lau thi axit H,SO,4 sé khuyéch tan vao 16 xép cua l& cuc 1am cho cac chdt hoat dong déu
tham gia phan ing sinh dién. Tuy nhién, néu dong phong qua nhé thi sé gay ra hién
tuong tu phong lon)

* Nhiét d¢ moi trwong chung quanh: su thay doi nhiét do caa méi truong chung
quanh 1am anh huéng dén nong d6 dung dich ciing nhu dung luong caa accu. Thuong
chon nhiét do +30°C 1am chuan cho viéc do dung luong. Khi nhiét do khac 30°C c6 thé
tinh dung lugng theo cong thuc:

C1 = Cgo[1 + 0.008 (t-30)] (A.h)

Ci: dung lugng do & nhiét do t°C

Cso: dung lugng do & nhiét do 30°C cho theo Ii lich noi san xuét

0.008: hé sb nhiét d6 cua dung luong.

¢/ Pac tinh phong, nap caa accu:

Trong phan nay dé cu thé hoé ta chi xét dac tinh phong nap véi dong dién khdng

ddi (1 = 5.4 A) va ché d6 phong 10h: Cym =54 A.h

biém cudi qua thoi gian nghi
trinh phong B (2.7V)
l Bat dau

1(A) p U(V) Eag “124V_ -
A A R

20 | 2.0E
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\l/ 1.96 Eo |nRaq
v, T A(L7) AE
15- - 15- 1,Rag
1.2 :
P
10- - 1.0- 111 Tl
0.54 1y I,
5- -05-
Co=5.4x10 =54 Ah Cn = Ixt,
0 10 t(h) 0 10 14 t(h)
Hinh (a): phéng ' Hinh (b): nap

Gia sur accu duoc nap day, khi phong véi dong I, khong d6i thi ndng do6 dung dich
s€ giam theo chiéu duong thang Vi b lugng chat tham gla phan g va axit H.SO4 dugc
thay thé bang nudc trong moi giay déu bang nhau. Gla str nong do ban dau cua dién dich
la 1.27 glem®, con nong d¢ cuoi cung la 1.11 g/cm® (phu thudc vao trir luong dung dich
trong binh va sé luong axit H,SO, tiéu tén trong khi phong dién). Stc dién dong tinh E,
theo cong thuc thuc nghiém: E, =0.85+ . Nhung gia tri thuc chi la:

E,=U, IR

aq p p"aq
Rag: dién tro trong cua accu
l,: dong phong
Up: hiéu thé accu do ldc phong
Nhu duoc thé hién trén duong cong phong (Hinh. a) thi E,q nhé hon E, mot dai
luong la AE. Véi AE la mic chénh Iéch stic d@ién dong trong lac phdng hay nap dién. Tuc
la: E,=E,+ E

S& di ¢ su chénh léch giita E, va E,q 12 Vi trong qua trinh phong dién nong do
dung dich thuc té & trong long 14 cuc ludn ludn thap hon néng do dung dich & ngoai la
cuc. Khi chua phéng dién do su khuyéch tan day da, ndng d6 dung dich trong hoat chat
va bén ngoai can bang nhau, nén E,, = E,

* Qua trinh phong dién:

C6 thé phan tich qua trinh phdng dién ¢ Hinh. a nhu sau:

Sau khi déng mach phu tai cho accu phong dién, do phan &ng hoa hoc gitra chat
tac dung ¢ ban cuc va dung dich, nén néng d6 dung dich chira trong cac ban cuc so véi
nong do chung giam di. Su chénh léch nong do tao diéu kién cho su khuyéch tan 16p
dung dich méi vao trong cac ban cuc. Nong do dung dich trong cac ban cuc cang giam
thi su khuyéch tan cang manh. Qué trinh tiép dién cho dén khi dat can bang véi sé luong
axit tieu hao trong phan tng phong di¢n va AE la két qua cua su chénh léch nay.

'Cung vdi su thay doi suc dién dong Eaq, thi hicu thé cua accu U, ciing thay doi. O
thoi dlem bat dau phong thi Up gan nhu giam nhanh. Khi da ¢ trang thai can bang Up gan
nhu 6n dinh va chi hoi giam, n6 ti & véi mac giam nong d6 caa accu. O cudi qua trinh
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phong (gan diém A), PbSO, duroc tao thanh trén ban cuc sé 1am giam tiét dién tham dung
dich, dién trg trong tang va lam chdm qué trinh khuyéch tan. Vi vdy, trang thai can bang
bi pha huy va nong dé dung dich ¢ bdn cuc, ciing véi Eaq va U, giam nhanh.

V& mit |i thuyét, accu phong hét toan bo dung leong tic 12 tat ca cac hoat chat
trén ban cuc déu chuyén thanh PbSO, va lic d6 E,q = 0. Nhung trong thuc té chi phong
dén diém A ma thoi, khdng nén phong tiép tuc qua diém A vi lic d6 U, giam nhanh
khong thoa mén diéu kién lam viéc cua phu tai, gy tac hai cho accu va s& kho khan cho
qua trinh nap phuc hdi dung lugng accu. Ngoai ra phong dén tan cung_hoat chat s& lam
viéc triét dé gay nén ta hoat chat trén ban cuc. Day la diéu quan trong can cha y, vi nd s&
lam giam tudi tho caa accu.

Hiéu thé ang véi diém A goi 1a hiéu thé phong cubi cing va qui dinh day 1a diém
accu da phong hét dién.

Hiéu thé phong cudi cting (Upmin) con phu thudc vao cuong do dong phong:

p .
112 Ah

€ < 28.8A
,2633A 804 Ah

15 >
7,2 360A  53'Ah 63.3 A
12+ C,=30Ah
0.8 |
: 4 10 -

Ta thay dong phong cang Ion thi higu thé ma accu duy tri trong thoi gian phong
cang thap, dong thoi dung luong va thoi gian phéng ciing giam di nhiéu.

* Qua trinh ngp dié¢n: (Hinh. b)

Khi nap dién trong cadc mao quan cua la cuc tao thanh axit H,SO, lam cho nong
do dién dich tai d6 tang dang ké. Vi vay, Eqq khi nap 16n hon Eo mét dai lugng AE.

Enap = an +1 Raq

O cudi qué trinh nap sac dién dong va dién thé tang I&n nhanh tao céc bot khi
trong dién dich. Do khi qué trinh nap két thic hoat chat dugc hoan nguyén thi dong dién
nap I, chi con c6 tac dung dién giai H,O thanh O, va H; (tao bot khi nhiéu) va lugng
nugc mat dan, 1am cho muac dién dich thap dan va ldc nay chi b sung thém nuée chir
khong thém axit. Mit khac, trong khi dién phan nuégc, ion H* di toi ban cuc am, ching bi
trung hod mot phan (tic nhan e- tao thanh Hy), con phan 1én tu tap quanh cuc am tao
thanh mét lop dién thé phu khoang 0.33 Volt. D6 1a nguyén nhan su ting thé cudi qué
trinh nap (dién thé cua accu luc nay 18n dén 2.7Volt).

Sau khi ngét dong dién nap, hiéu thé cua accu sut han xuéng bang Eqq va sau mot
thoi gian nghi s& xay ra su can bang nong d6 va da thoét hét bot khi thi sac dién dong
tinh cua accu s& dat dén gla tri 2.11 - 2.12 Volt, ¢ng véi trang thai accu duogc nap day.

d/ Hiéu suit cia accu:
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Hiéu suat cua accu dic trung cho tinh kinh té cua né trong sir dung. C6 hai loai
hiéu suat;

- Hiéu suat theo dung luong, tinh bang [A.h] 1a ti s6 dung lrong phong va dung
lwong nap, tinh bang %. Gia tri tot nhat hién nay 94-98%.

- Hiéu suét theo nang luong, tinh bang [w.h] 14 tiu s6 nang lugng phong va ning
lwong nap (%). Gia tri tot nhat hién nay 75-85%.

I1. C4u tao va dic tinh caa accu chi axit:

1/ Céu tao cia binh accu:

Binh accu axit gdm vé binh chju axit gdm c6 cac ngan riéng thuong tir 3-6 ngan
tuy theo dién thé caa binh. M3i ngan dién thé 1a 2 volt. D6 1a accu don. Trong accu don
c6 céc tim cuc duong va cuc am xép xen ké nhau giira 1a 14 cach. Mdi accu don duoc xép
vao mét ngan va ndi lién nhau qua thanh hop kim Pb-Sb tao thanh binh accu hoan chinh.
Ngan dau cuc dwong, ngan cudi cuc &m dé ndi voi phu tai tiéu thu. Dién dich cho vao
mdi ngan véi mac qui dinh, thudng ngap canh trén caa la cuc ti 10-15mm.

* \/g binh: dugc ché tao bang loai nhua ébonit, axphantépec, cao su ciing. Trong
d6 ébonit bén axit va bén co. Trong vé binh chia thanh cac ngan riéng biét. Mdi ngan la
mét accu don. M&i ngan ¢ bén song da tao khoang khong gian tréng gitra day binh va
khdi ban cuc, nho d6 tranh duoc hién tuong chap mach giira cac ban cuc do chat két taa
roi xudng day binh gay nén. Ngoai ra tic dung cua séng d nay 1a déi luu dung dich.

* Tam ban cuc va khéi ban cuc:

- Tam ban cuc gém mot ¢t hinh hinh mit cdo, ché tao bang hop kim Pb-Sb (gom
87-96% Pb, 5-13% Sb: muc dich ting d6 cing, viing, 1am giam an mon va ddc tét hon).
Trén d6 trat day hoat chit phan ¢ng. Nhiém vu caa suon cuc 12 giit cac chit tac dung va
s& ¢ dong dién phan bé déu khiap bé mat ban cuc. Piéu nay quan trong dai véi ban cuc
duwrong Vi dién tr¢ cua chat tac dung PbO, lén gdp 10000 lan dién tré Pb nguyén chdt ¢
khéi ban ciec am. Do d6, cang tang chiéu day cua cot ban cuc dwong, cang giam noi tro
ctia accu (chiéu day 14 cuc khodng 2.5-4.5mm; may bay 1.5-2mm). Nhu vay, dién dan caa
cot ban cyc &m khéng phai 13 yéu té quyét dinh va lai ching it bi han gi, nén thuong ché
tao mong hon cbt ban cuc duong. Dac biét hai tim ngoai bién cua khdi ban cuc am lai
cang méng hon vi chiing chi lam viéc mot phia chd giap véi ban cuc duong (dung liong
phu thugc vao dé xop cua PbO, va dung lwong cua accu thurong diroc xac dinh bang
dung luong cua PbO,)

Vi du: Accu 3-CT-70 cta Nga thi ban cuc duong day 2.8mm, ban cuc am day
2.5mm

- C6t 6 khung bao quanh, c6 vau dé han ndi véi cac ban cuc cing loai (dwong
hoac &m) dé tao thanh khéi ban cuc c6 hai chan dé ti 1én séng d& ¢ day binh accu. Phai
sap xép sao cho khéi ban cuc dwong ti 18n mot ddi song d& nay caa binh, con khéi ban
cuc am ti 1én d6i sdng d& kia dé tranh hién tuong chap mach.

- O 1a cyc am chét tac dung duoc diéu ché tir bot chi, dung dich axit H,SO4 va
khoang 3% bot nd. Con ¢ 14 cuc duong chat tac dung 12 PbO (PbO+Pbs04) va dung dich
axit H,SO, . Chat né & ban cuc &m lam tang d6 x4p va giam kha nang mau hod ciing caa
cuc am. Nhu da phan tich, dung leong accu tang khi 1a cuc ¢6 do xop va do bén cao. Do
d6, ban cuc duong PbO, vén da xop nén khoéng can thém bot nd vao nira. Trong madi
ngan cua accu don sé ban cuc am nhiéu hon sb ban cuc duong mat 14, muc dich nham sir
dung cac ban cuc duong triét dé va nham tranh su cong vénh cua 14 cuc dwong khi cé
dong cao (dong nap).
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* |4 cach: c6 tac dung chéng chap mach giita ban suc dwong va ban circ &m va
giir cho hoat chat it bi bong roi trong qué trinh 1am viéc.

Yéu cau ki thuat cua 14 cach:

- Céch dién tét

- C6 d6 xdp thich hop, khéng can tro dung dich di luu

- Bén axit va bén co

- Khéng chua cac tapchat c6 hai, dic biét 1a Fe

L& cach thuong duoc ché tao tir mipd (ébonit min); niplat (PVC xdp min); bdng
thuy tinh ghép véi miplat hoic gd; ..., nhung hién nay sir dung rong réi nhat 1a PVC &
dang tAm. L& c&ch c6 hinh chix nhat (hinh cua I cuc) va c6 kich thuéc 16n hon 1a cuc mot
it & hoan toan céch dién.

CAu tao cua la cach gom céc gan dé ting do chiu lec va gan phia 14 cuc duong cao
hon gan phia cuc &m véi muc dich tao khéng gian andt 1on hon khong gian catét, vi ¢
ban cuc duong dé ta va can nhiéu dién dich hon.

* Ndp, nGt, cdu néi:

- Nép ché tao tir vat liéu clng véi binh, c¢é hai loai nap: ting nap riéng cho mdi
ngan, va nap chung cho ca binh.

St 0=0

/ —f’/‘ ’ AN |

(3 =

1. L3 bén; 2. Ong chi; 3. L5 db dung dich; 4. NGt; 5. Cau ndi

* Dung dich dign phan: 1a dung dich H,SO4 duoc pha ché tir axit H,SO4 nguyén
chat. Bé axit cd axit c6 nong do thich hop tuy ting khi hau, nhiét d6 méi truong va vat
liéu tim ngan. Nong do dién giai c6 thé tir 1.21-1.31 g/cm® twong duong véi 23-34 do
Bomme. Néu néng do cao d& 1am hong tim cach, rd hoat chat, d& bi sunphat hoa lam
giam tudi tho caa accu. Néu ndng do dung dich thap qué thi dung luong va dién thé giam.

Nong d6 dung dich ludn ludn thay d6i theo mic phdng va nap caa accu va phu
thudc vao nhiét 6. Qui wéc lay nhiét do dién dich & +15°C lam qui chuan va dé xac dinh
nong do dung dich dung ti trong ké va thém hé sb hiéu chinh 0.0007 g/cm3, dau (+) hay
(-) tuy nhiét do 16n hay nho. Theo tiéu chuan Viét Nam TCVN 164-64 thi nong do qui
dinh & cubi 1an nap dau tién 1a 1.260 + 0.005 g/cm3 & 30 + 2°C.

2/ Nhirng dac tinh cia accu chi axit:

a/ Hién twong tw phong dién:

Accu nap dién xong chua dung dé sau mot ngay dém mat tir 0.5-2% dung luong,
do hién tugng tu phong dién. Tu phdng dién do:

- PbO, tac dung véi H,SOy:

PbO, + H,SO, = PbSO4 + H,0 + %02

~Nong d HzS04 lon thi tu phdng 16n do O thoét ra nén nhiing chat Sh, Ag ¢6 qua
the oxy bé lam tang toc d6 phan ang.
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- PbO; tiép xUc vai sudn cuc:
PbO, + Pb + H,SO4 = PbSO,4 + 2H,0
5PbO, + Sb + 6H,S0O,4 = (SbOz)zSO4 + 5PbS0O, + 6H,0
- PbO; tac dung véi Hy & am cuc khuyéch tan sang:
PbO, + H, + H,SO4 = PbSO4 + 2H,0
- Pb tac dung vai H,SOq:
Pb + H,SO, = PbSO, + H,
Nong do axit H,SO4 dic, nhiét d6 cao, Pb x4p thi phan tng xay ra cang manh.
- Pb t&c dung véi O, tir PbO, hoac tir oxy cua khong khi:

Pb + %Oz + H»,SO, = PhSO, + 2H,0

- Pb hoic PbO; tac dung véi tap chit (Mn®*; Fe?*; Fe*):
5Pb + 5HMnO, + 7H,SO, = 5PbSO,4 + 2MnSO, + 8H,0
Pb + Fez(SO4)3 = PbSO, + 2FeS0O,
Mn?*, Fe** di vé phia cuc duong:
FeSO, + PbO, + H,SO, = PbSO, + Fez(SO4)3 + 2H,0
2MnSQO, + 5Pb0O, + 3H,SO,4 = 5PbSO, + 2HMnO, + 2H,0
Hé sé tu phong dién K duoc xac dinh theo céng thuc sau:
1 AC
=X —
C, At
C.: dung luong dau
AC: d9 giam dung lugng trong thoi gian At.
K =0.4+10°h"
b/ Hién tweng tw sunphat hoda: (khac vai hién tugng tao PbSO, trong qué
trinh phéng, nap)
Hién tugng sunphat hoa do:
- Accu dé lau ngay khong lam viéc nén 14 cuc bi sunphét hod. Lop nay day, sit,
kho tan 1am cho dung luong va dién thé giam va accu mau hong.
- Hoéa thanh 14 cuc chua chin (tao ra I6p vo cang, trang, san sti) 1am cho qué trinh
tu phéng lon.
- Thudng xuyén nap dién thiéu, chua di no.
- Phong dién gqua sau (<1.7V).
Khdc phuc hién tweong sunphat hod:
+) It nhat mot thang nap, phong dién maot lan.
+) Thay dién dich, rira 14 cuc, cho nudc cét vao (hoic axit lodng) nap véi dong bé
dén khi nao ti trong khdng ting 1&n nira (thoi gian nap 30-80h, nghi 1h sau d6 phéng theo
ché do 10h. Sau d6 dd dién dich ra, thay dién dich dung qui dinh, nap theo ché d6 lan dau
va dem sir dung.
c/ Hién tweng thu déng 14 cuc va cach khic phuc thu déng:
Hién tuong thu dong c6 thé do:
- Tinh thé PbSO, nhé, min va sit chat
- Nong do axit H,SO,4 16n gay ra d6 hoa tan PbSO,4 giam, 1am cho téc d6 khuyéch
tan PbSO,4 giam.
- Nhiét d6 thap thi do nhét ting 1am cho tinh thé 16n cham va sé tao ra tinh thé
nho, min, sit chat dé bi thy dong.
Khdc phuc hién twong thu déng:
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* Cyc am: thém H,S04, BaSO,, natrilignhin sunphat, than nau. BaSO,4 1a mudi
ddng hinh ciia PhSO4 ¢6 cau tric mang hinh thoi. Vi ¢6 kich thudc gan gidng nhau nhung
BaSO, c6 do phan tan cao khi tron déu vao cuc am chi. Sau khi phéng dién né sé tro
thanh cac trung tam két tinh caa PbSO,4 va PbSO, 16N 18n trén BaSO, sé& 1au bi thu dong
hon. Khi nap PbSO, trén BaSO, bi khir thanh Pb xép, ¢6 d6 phan tan 16n, 1am ting bé
mat thue té caa dién cuc va 1am ting kha ning lam viéc cua nd. HySO4 ¢6 tac dung xi
mang hoa.

Con céc chat hitu co 1a cac chat hoat dong bé mit. N6 hap phu 1én bé mat chi 1am
tang kha nang tao thanh nhitng trung tdm két tinh méi cia PhSO,4 va PhSO, cii s& 16n 18n
s& kém gan chat véi bé mat chi va lau bi thu dong hon. Lignhin ¢ tac dung lam ting kha
nang khoi dong & nhiét @6 &m. Than nau lam tang do6 dan dién.

Tom lai ding bot ng dé: — lam tang thoi gian phong dién 1én 2-3 lan.

— Giam tu phong dién

* Cuc dwong: khong dung bot ng vi s& dé bong ra. Tranh thy dong cuc duong
bang céach tang do xop cua chat hoat dong va chon ché do phong thich hop. Tuy nhién, dé
tang do bén cua cuc duong, ngudi ta c6 thé cho thém Cacboxyl Metyl Celluloza (CMC).
Chat hoat dong bé mat nay tao tinh thé PbO; 16n, lién két chat ch& véi nhau va véi bé mat
chét hoat dong.

T6m lai nguyén nhan lam giam tudi tho caa accu:

- An mon suon cuc chiém  31%

- Bién doi cuc am 25%
- Do nap dién sai 14%
- Lam bién chét cuc am 6%
- Hong la cach 5%
- Toi duong cuc 4%
- Hong vo 15%
3/ Swr dung va bao quan accu:
a/ Swr dung:

* Ngp dién lan dau:

- Kiém tra accu, lau chui, danh sach cuc.

- P6 axit p = 1.21 glem3 cao hon mép la cyc 10-15mm, dé 6-10h rdi mai nap
dién.

- Nap dién vai | = const; U = const; P(cdng suat) = const; thay dbi luan phién.
Thuong thi nap vai dong theo tirng bac.

- Nhiét do dién dich ting Ién 40°C thi giam di mot nita dong nap. Nhiét do ting
Ién 45°C thi ngung nap, va khi nhiét ¢ ha xuéng con 35°C thi tiép tuc nap.

- Thai gian nap lan dau 60-70h (khdng ké thoi gian nghi khi nhiét d6 cao).

- Khi nap day, diéu chinh ti trong, sau d6 nap thém vai gio nita dén khi U = 2.5-
2.7Volt.

* Ngp dién lan sau:

- Nap lan sau thi:— dong nap I, = %Cdm

— thoi gian nap t, = 12-16h
Chu y: Khi nap thi mo nat dé thoat khi. Sau khi nap day thi day kin nut lai.
b/ Bao quan:
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- Kiém tra muc dién dich trong accu thuong xuyén. Néu thip hon qui dinh thi
phai bo sung nudce cat khi no dién, tuyét d6i khdng nén cho axit H,SO4 vao.

- Accu dung rdi ma khong sir dung nita thi phai nap no dién va hang thang phai
nap dién b sung theo ché do binh thudng, nhung thoi gian nap ngin hon va ci 3 thang
phai phng nap dién luyén tap (theo ché do 10h).

- Khi nap dién thi can phai kiém tra thé nap thuong xuyén. Néu U 1én thi s& sinh
khi nhiéu, can phai diéu chinh lai cho thich hop.

- Néu bé mit bi sunphat hoa thi nap véi dong bé bang % dong chuan. Néu bj

sunphat hoa nang thi cho nuoc cat vao nap Voi dong bé khoang 1h, sau d6 db nuéc ra
thay dién dich (d = 1.21 g/cm ) vao, nap theo ché do nap dau. Pat ciing la phuong phap
cat gitr accu da str dung roi.

- Néu accu bj ty phong dién 16n thi phai kiém tra man, 14 cach. Sau d6 stc accu,
thay la céach.

- Péi accu chua st dung thi phai bao quan noi khd réo, thoang gio, t° = 0-25°C.
Khéng duoc chong chéo 1én nhau. Accu phai day nat kin, phai c6 miéng dém.
&2. Qui trinh cdng nghé san xuét accu chi axit:

(PhO:60%;Ph;0,+Ph:40%)

Pb99.99%—>May nghién—Botchi—Suoncuc«NauPb tron hkim«Pb taisinh+Pb 99.97%

+Sh
H,S0,4(d=1.35) —»Cao(+)
CMC
Bot Past—Trat cao
H,S0,4(d=1.35) —)C%
BaS0O4,than nau,
Lignhi,H,0O Say, U (t°=176°C;tg=1.5";W=5%:1am l4 cuc ctng, x6p)

Han chum cuc

H,S04(d=1.05) — 5 Hoathanh «—  Chéat chdng swong mu (DBSA)

(t°=190°C;tg=10";W=0.5%,mdi truong siy khi tro (°=80-100°C;tg=5h;W=0.5%)
Chat chong oxh — Rura, say cuc(-) «— > Rua, say cuc (+)

Han chuﬁLcuc ) lhum cuc (+)

L& cach \ Lap acccu don/

V6 binh 5 Lap%ao binh
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Thanh pham Thu cachdién, phong khau Nap binh, cau tiep dién
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