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LOI NOI PAU

Gido trinht cong nghé san xudt mudi Modag trind bay whiiing 1y
thuyél co bdn nhat vé da thi plra hé hod tan mudi midde tir bae hai dea
béc ndm, nhitug tinh todn tinge 6 dé lam ré noi dung cta phan Iy
thuyeét ciing cong nghé tong hop, loi dung nede bién d¢ 1dck wioce iy

muoi va sdn yudt kaliclorua.

Dé ldp duoe ot liva trindt céng nghé san xudt muoi v co va
thiél ké tindt toan cong nghé ctia i trinh do ding va hop IV klidng the
khong ding dén cac kidn thute ciia d6 thi pha. D6 I cde kién thie vé
Ité hoda tan va dé thi hod tan trén cac foas gidn do va cach lap do Hi iy
bang sé lisu tra duge hode bang the nghiém, phan bigt va siv dung do
thi ciing cdc plirong phap tinde todn xdo dinde dinds fieong Vivdy, day la
gido trinh cdu thiél cho sinh vién ndin cudt caa nganh Coéng neghd ceae
hop chdt vo cd va o6 thé Tam tal tiéu tham kldo cho cde ban dong

nghiép.

Cin e y réng: Cde vi du tindt todn trong gido trindt nay hodan
todi ¢6 tinh chdt 1V thievét, cde pha diuge xem hodn toan o trang i
can biig va khong khdo sir déi cde 1on that ki phéin Iy (loc, riu
théng hoa...) citng nhit cde thay dor vé nhiét d6. Cic két qud tinh todn,

de vdy, chde olidn 6 ¢6 khde biét it nhiéu so vor thfe 16

Tac gia


http://www.thuvien247.net

www.thuvien247.net

MUC LUC

Mg ddu
Chueng I HE HAI CAU TUMUOI - NUGC
I. Phuong phép lap d6 thi hé hui mudi - nude
I1. Céc loai do thi hoa tan
11L. D4 thi hoa tan don gidn nhat
1. D6 thi hoh tan vt can bang pha
2. Sy bién thién nhigt do va thanh phaa dung dich
A. Co dang nhict, them mudi va pha lodng
i. Co ding nhiét dung dich
2. Thém mudi dang nhict
3. Pha loing ding nhiét
B. Bi¢n ddi nhi¢t do dung dich
1. Lam lanh dung dich
2. Bun noéng dung dich
3. Tinh toan vé lugng céc qui trinh
C. Quy tic lien két dudng thing vi quy tac don bay
1. Quy tic lién két cie dudng thang
2. Quy tic don bay
D. Tinh luong bing phuong phdp ty }é
E. Cic vi du ting dung qui tic don bdy vit phuong phdp ty 1¢
[V. 11¢ bic hai mugi nudc c6 two hop chat hydrat
A. D6 thi hoa tan hai cu 1l mudi — nudc 1o hop chat hydrat 6a dinh
B. P4 thi hoa tan hé mudi-nude ¢ tao hop chat hydrat khong 6n dinh
C. D4 thi hod tan mudi — nudc phic 1ap
D. Tinh luong bang phuong phip cin bing vit chat
E. Ung dung thyc 1¢ ¢ha do thi bic 2 mudi - nude
i. Tai két unh
2. Lanh dong di¢u ché mubi

3. Piéu ché chat lam lanh

Trang

9

13
14
14
14
16
16
16
17
17
17
17
19
19


http://www.thuvien247.net

www.thuvien247.net

Chuong I HE BA CAU TUMUOI - NUGC

1. Khai niém chung
[ Phuong phdp lip do thi vd dua cdc di€m lén dé thi
A. Cich lap do thi
1. D6 thi 1am giic déu
2. Do thi tam gide vuong cian
3. Hé ba muoi
4. D6 thi toa do hinh vuong
B. Bi¢u dién cdc di#m he 1en do thi
1. Néu biéu dién h¢ m trén tam gidc déu
2. Biéu dién he wen tam gidc vuong can
3. Biéu dién h¢ trén tog do vuong gée
4. Bicu dién h¢ treén 10a do vuong géc khép kin
I Céc loas do thi hoa tan va sy phan tich cdc qud trinh trén d6 thi
A. D0 thi hod tan don giin nhat
B D0 thi hod 1an musi - nude hé 3 ¢6 o hop chiit hydrat
1. Chi ¢6 mét mudi tao hydrat, dé thi ¢6 mot diém bio hoi chung
2. Chi ¢6 mot mugi tao hydrat, dd thi cé hai diém bio hoa chung
€ Gidn d6 bac ba mudi - mrde tao mudi kép
1. Tao thanh mugi kép tuong hop
2. Tuo mudi kép tan khong tuong hop
D. D6 thi hoi tan mudi - nude bic ba phiic tap
E. 1€ bac ba mudi - nuée ¢6 tao tinh thé hén tup
IV. (Adi han ciic qua trinh thao tic trong ché& bicn mudi
1.Co dac va gii han
2. Pha loiing va gidi han
V. Ung dung thuc (& ciia dé thi bac 3
1. Tinh theo phuang phdp dé thi
2. Tinh lugng theo phiong phip ty e
3. Tinh lugng theo phuong phip can bing vat chat

Chiong 1 HE BON CAU TU DON GIAN MUGI - NUGC

I. Khii niém
M. D6 thi hod tan don gidn
A. Phan tich d6 thi khong giuan
B. Qua trinh bac hoi déng nhiét dung dich

0

38
38
38
40
40
40
41
41
42
42
42
43
43
46
46
48
50
50
51
55
57
S8
58
59
59
60
60
61


http://www.thuvien247.net

www.thuvien247.net

i . Qui tich dich chuyén dié¢m hé¢, 1ong, ran va quan hé cia chiing
2. Tinh luong ciia qud trinh ¢6 dang nhiét
3. Cdc phuong phap tinh luong nudc bicn thién
[I1. Cac loai do thi hoa tan khac
A. D6 thi hoa tan h¢ bon don gidn ¢6 tao hop chat hydrat
1. Hé d6 thi hé bon don gidn tac hop chit hydrat I
2. D4 thi he bon don gidn ¢6 tao hep chit hydrat loar 11
B. D6 thi hoa 1an hé bon don gian ¢6 tao muot kép
1. He bén don gian 6 1ao mudi kép tuang hop
2. Tao thanh mudi kép khong tuong ing (khong twong hop)
IV. Vecto két tinh va ing dung
V. Qud trinh lam lanh dung dich .
VI. Ung dung thue ¢ cla dé thi hé bon don gian
Chuong IV HE BON CAU TU AMUOI - NUOC TUONG TAC
I. Khii niém
I1. P4 thi hoa tan don gian
A. DPé thi hoa tan don gian nhit
B. D4 thi hoa tan don gidn ¢6 mot diém bilo hoa khong tuong xing
1. B6 thi hoi tan hé¢ bon twong 1ic phic tap
A. Quy tac dutng lién ket va sy phan lich tren dé thi he bon tueng tédc phuc up
B. Qiia trinh bac hoi ding nhi¢t dung dich a {a.) '
IV. Cic vi ju img dung thuc e
. Chon diém thinh phin clia huyén phu ban dau
2. Tinh luong cta qud trinh chuyén hod tao NHLCI
Chuong V HE NAM CAU TU MUOI - NUOC
1. Phan loal
1. He bae nam mudi - nuse don gian
2. Hé bic nidm mudi - nude tuong tic
I1. Khii qudt qud tinh nghien cdu hé bac hai mudi - nuide
HI. Phuong phip bi¢u dién thash phin he
1. Bifu do khong gian
2. Bidu dé tam gidc déu - bicu do khan

3. Ung dung thuc t€ ctia dé thi phang

717
78
81
83
83
83
84

85
86
87
89
9N

98
161
101
104
105
105
107
110
112
112

128
128
128
128
129
129
131
134


http://www.thuvien247.net

www.thuvien247.net

Chuong VI CONG NGHE SAN XUAT NaCl TUNUGC BIEN

L Dic diém cla sin xuat musi bidy 142
. Nhiém vu ciia qud trinh nghién eiiu sin xudt mudi bién 142
HL. Cong nghé nap nguyén liéy 142
1. Yéu cau co ban 142

2. Néng do nuce bién va quy ludt bién hod cia néd 143

3. Su bién thién ndng d6 ctia nude bidn 146

4. Quy luat van déng cha thuy triéu nuée bién 147

5. Cde yéu td dnh huong dén thuy tridu 149

6. Thuo tic nap triéu 149

AV Cong ngh¢ ché chat 149
I. Phuong phép ché chat 149

2. Nguyen I§ co ban ciia sur 1y boc hoj nuée bién [50

3. Tinh can bang vat chat nude min 153

V. Cong nghé keét tinh 157
VL Quy luat két tinh c4c logi mugi trong boc hei ty nhién nude bicn 157

Chuong VII CONG NGHE SAN XUAT KCI Tir NUGC OT cUA MUOI BIEN

L. Co s& 1y thuyet qua trinh tich nude Gt tir ciic mudi trén d6 thi bic 5 158
I1. Thue & xay ra khi co nude 6t & nhiét do cuo ' 160
II. San xuit KCt bang phuong phdp pha tron 161
A. Cong doan pha ton 161
.Y nghia muc dich cia cong doan pha tron 161

2. T9 ¢ pha tron | 161

B. Cong doan c6 diic béc hoi 164

I. Muc dich ¢6 dic 164

2. Yéuciu 164

3. Tinh t0dn vé lugng qua trinh co dic t65

C. Cong doan it lang trong phin 1y 167

1. Muc dich ' : 165

2. Yéuciu 167

D. Cong doan 1am lanh két 1inh 16%

E. Cong doan phan giai, rira 168

1. Co s& 1y thuyét, yeu cau k¥ thuat 168

2. Phuong phdp phan giai, rira 169

3. Phuong phép lanh 169

Tai liéu tham khao 173


http://www.thuvien247.net

www.thuvien247.net

PHAN MO PAU

Nghic¢n cdu san xuat cic loai mudi khodng phue vu di song vi cdc nganh cong nghiép,

nhimg van d¢ chiong w gip phai 6 thd 20p lai thanh hai vin dé chinh sau day:

L. Kha nang vi phuong phap san xuil mor logs maoi tir dung dich mudi - nude et mudi
do.

2. Bicu Ki¢n cong nghé thich hop d& san xuat cic muoi vo co niv (vi dur KL.S0O,,
K80, Mg80,.61.0) tir cde mudi vo co di oo san (KCH Na,S0O, .. ).

Bidu ché mot toai muoi khodng tir dung dich mudi - nude cia né kha don gian, chi Vide
ding cac bign phip co dac, Ium lanh 1a da.

Nhung néu 1 dung dich ¢6 hai muoi hod tan urd én diéu ¢hé ra mot must don thi khd
phiic 1ap khong thé chi dya vio kinh nghiem. Trong thie ¢ hay gip [3 Toai he phtic tap nay.

D giai quyet vin dé, phdi tién hanh lam mot luong 16n cdc thi nghicm nghién citu ¢6 lién

quan,

Nhitng 56 li¢u dat duge do ket qua nghicn ctu. ching ta ¢d 1hé dua vio do dé gidi quvet

cdc van dé song né vin con thidu tnh ro ring v khoa hoe.
Ung dung gian dé pha hé muoi - nude nham khie phue khigm khuyst rén.

’ - . = - 2 - & - - - - = - “ .. & - N
6 thi pha (gian do phaj 1a d6 1hi v& guan he gifra cde thanh phian va di¢u kién dé hé cin
bang. N6 hoan toan duge xde lap bang thue nghi¢m.

Do thi duge lapnén de 1§ pidi v tmg dung dua hoan wian tén cic 86 licu vé do hod tan.
Ching ta nghicn ¢ifu giin dé pha nham:

Ly gidi duge die tinh cia Yuu t'inh cong nghe

- €6 the xdce dink duge diéu kien hop 1§ nhat,

- NG 1 co 5 d¢ tinh todn k¥ thuit khi thict k&

- Khi nghien ciu dé thi pha, chiing ta thuding xuyén ding dén quy tic pha - 16 dit duge
nghi¢n cttu qua ¢ gido trinh Hod Jy. O day, chang ta chi ¢hi y dac diem ciia viee img dung quy
tic pha cho he muai - nudc,

Cong thie chung clu quy tic pha ti
C=K-¢+2,

trong do:

9
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C:dowrdo;

K2 s6 cau tir doc 1ap ;

¢: 50 pha ;

2: chinhiét do vidp suat.

Doi v6t he mugi - nude thong thudng chi khio st pha rin va pha long nén né 1a he ngung
- Keét (ngung ty). Trong he nay ta chi cin quan taim dén do hoa tan cia cde loai musi ma dp lye
- dnh hudng it nhé dén do hoi tan ciia cic mudi lreng nudc.
Vidi: V6i NaCl ¢ 25°C, dp sudt | atmosphe ¢6 do hoa t

an la 26,42% khoi lugng con o ap
sudt 250 wmosphe ¢6 do hod tan L 26,59 4

A khoi lugng.
Vivay quy tic pha véi hé musi - nuée nen i

C=K-¢+1
Ta xeLy nghia cic thong s6 trong cong thie trén

I. Pl (¢) 12 16ng hop cic phin dong nhat cla he, no giong nhau theo cdc tinh chat,
khong phu thuoe khéi luong.
2] ng

Vi dy: Mudi & trang thii riin gdm mot s¢ 6n cic tinh thé déng loai, 1a mot pha rin,
Hay dung dich muéi ¢6 thé 160 tai hai pha ia pha 16ng va pha khi gém hoi nifoe hoac hén
hop clia hot nuse vai khéng khi.

2. 80 cdie it de Idp (K)

56 nho nhat cic don chat du dé tao thanh tat ca cic phat clla mot heé ahat dinh - chinh 13 s
cdu ur doc |dp MOoi mot don chit nhi vy got livciu wr doc 1ap.
Dua vao & ciu tir doe ldp c6 thé phin h¢ thanh h¢ don cau iy, hé hai cdu 1, he ba cau (i
vi hé nhiéu cau .

be xic dinh mot he [a hé¢ may ciu 1 ¢6 hai cich suu

Néu e khéng e6 phin ting hod hoe vdy ra — H¢ Vat ly- chinh bang 56

Vi du: - Hé tyo thanh boi NaCl v 1,01 56 cau tir doc lap 1a 2

- He tao bdi NaCl, KCIvii HLO: s6 cau doe lip1a 3

du or doe 1ap:

Néu trong lié ¢ phdn ting hod hoe - He Hod hoc - s6 cau tir doe 13

dp bang s¢ cau tir tao
thanh hé trir di 5& phin ting hoi hoc doe lap iy r

a trong hé.
Vi di: He ¢6 Na,SO,, Ma(l,, MgS0, v 11,0 ¢6 mot phin thg hod hoc t6n tai 1a:

Na,Cly + MgSO,= Mg(l, + Nu,50,
Socautirdoc laplas-1=4

Vay hé trén 1 he 4 i .

10
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Trong didu kién nhdt dinh (vi dy 0 0"C). Trong hé trén con xuit hién Nu,SO,. 1011,0, 50
ciu tirang 1 don vi, nhung khi do xdy ra phan ting:

Na,S0, + 16 11,0 = Na,50,.10H,0
Neén nd van 14 hé 4 cdu tr. |
Trong hé mudi — nude ¢ thé xdc dinh x6 cdu doce lap don gidn nhur saw:
§8 citu tlr doc 1ap bing s6 ion doc lap do cide mudi ciau thinh hi 120 nén.
Vi du: Ha NaCl - 1L,0. Cic ion doc 13p la Nu*, CI'. Bay 1a he hai ciu i,

He NaCl - NaN(; — NaBr va 11,0, cac ion doc lap 1a Na', ClI', NO; va Br " bay la h¢ 4
cau L.

lon doc lap phai la ion 16n tai doc ap trong dung dich.

Vi du: He Ca,(PO,),. CaHPO,, Ca(l 1,PO ). H PO, HO

Trong 46 PO, ", HPO,”, H,PO, khong phat ion doc Jap vi ¢ phan img :
PO, + I,PO; = PO

Trong 1rudng hop nay nén bidu dién thanh phin theo hgp chét v6i oxy, he trén viét thanhe
P,0.. CaO va H,O d6 1a hé 3 cduur.

3. Beic fir de (do g do): dp sudt, nhiel do. ndng do ta cde bien s6 doc lap dé xic dinh trang
thai cua hé.

Vi di: ¢ mot cdu 1 bign 56 doc lap xic dinh trang thai 13 ap sudt v nhiét do. 11¢
" nhidu cdu 1 1A dp sudt, nhigt do, néng do chia cde clu 1.
Nhing bién s8 doc 1ap dy duge goi la bc tie do etia hig. Trong mot idi han xic dinh no ¢d
g ar *. . N . _ o e . . > = W . -
thé bien ddi tuy v mi khong gay ra bign doi so pha va thanh phan vé chat cla he.

Quy tac pha gidp ta phan loai hé mot cach hop 1y. Né cho phép xdc dinh ¢ mot hé nhit
dinh chi diéu kién va cic quy luit pho bien dé né dat cin bang.

Con thanh phan pha, quan he vé lugng gifta cice pha thi phai gidi bang do thi pha (gran do
pha)

D& nghien ctiu ¢an bang vi sif bicn thicn cua trang thdi cin biing ching ta thwding phi

ding dén hai nguyén 1y cd ban L
1. Nguyen ly Lien tue
2. Nguyén ly tuong ung
a. Nguvén Iv tien tyc: Khi thanh phén cua heé hode céc thong s6 dée lap khdc (nhigt do.
dp sual) xde dinh trang thin ctia hé lien e bien thién thi tinh chat cia he hoac ¢ua pha lién tue

ciing lien tuc bién thién - cic duong bidu dién cic moi quan hé cling s& lién tyc.

11
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‘Tinh chat cla hé chi bi¢n thicn dén khi s pha hay tinh chit chia pha khong hien thién nifa
thi dimg lai.
Su xudt hi¢n pha mdi hode mat di pha cii thi tinh chat ¢l hé & ¢d dot bign. Déng thii
iren bisu do thanh phin, tinh chat s¢ ¢6 di¢n giy.
b. Nguyen I tirong ting: méi diém trén do thi déu the dién tuong img 1y, hod tinh cua
Mot ¢au tir hay cha mot 1@p hgp cdc pha can bang cua he. Ching w s¢ 16 hon khi nghién citu
Atmg loai gian dé.
Bay ity chiing ta gidi thi¢u mot s¢ thuit ngir hay ding trong gidn dé pha
- Didmt thanh phéin - diem hé: nd 1a diém (Ong thanh phdn cia he. duoe xdc dinh bdi

lugng cac chat tao thinh hé, khong phu thuge vio rang thai cua hé.

~ Diéin ldng: Néu khong 6 chi dinh dac biét thi didm tong 12 diém chi pha long bio hoa
mudi. Puong nhién, ¢é the mot loai hoac hai, ba loal cung bao hod. a1 vai hé phite tap thi diém
long bién thién theo nhigt do.

_ Di¢m rdn: 1a diém thanh phin pha rén, né ¢é thé 1a mot mudi don, mudi ngam nude,
mudi kép. N6 thay doi theo nhigt do.

12


http://www.thuvien247.net

www.thuvien247.net

Chuong I: HE HAI CAU TU MUOI - NUGC

6 1a he do mot mudi va nude o thanh
L. PHUONG PHAP LAP HO THI ILE HAI MUOI - NUGC
Tir qui tic pha cho he pamg ke C= K- ¢+ 1
C,=2-1+1=2
Flai bac w do 1a nhict do vir néng do. quan hé gifta chiing ¢6 the hidu didén wén do thi
phang.
Truc hoanh bidu dién ham lugng % Khol luong cua mudi trong dung dich.
Truc tung biéu dien nhict d¢.

Nhigt do."C

A a’

| | hr..
I |

I 1
WO 10 20 35 40 60 80 %KLmug

Hinh 1116 mudi — nude
Vidy: C6 dung dich bio hoa muoi A. Trong 46 ham luong mudi la 33% 6 30'C.

Tim diém A bing ciach:

[
()
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- Trén truc hoanh 14y diém 35%:, ké 35 - a song song truc tung.
- Trén truc wing lay diém 30°C, ke 30~ a song song v&i truc hodnh.
- Hai dudng cit nhau tai A chinh 1 diém cén tim.
Dua viio cic s6 1iéu cho sdn trong s& tay hoa tan, bing phuong phap trén ching ta ~& lap
duge d6 thi hoa tan cia hé.
.11 CAC LOAI PO THI HOA TAN
| C6 4 loai hé hoa tan hai ciu tir mudi nudc:
1. Loai don gian nhat, vi du: he (NH,), 80, - H,0, NaNO,- 15,0
2. Loai 1ao hop chit hydrat, vi du: hé NaCl - H,O MeCl, - H.O
3. Loai ¢6 thodi giam dd hoa tan, vi du: hé Na,80, - 11,0, FeSO, - H,;0
4. Loai c6 nhiéu tinh thé chuyén doi vi du: he (NH,) NO, - H,0

I11. PO THI HOA TAN DON GIAN NHAT

La gidn d6 chia hé khong tao hydrat, khong co tinh thé bién doi.
1. Do thi hoa tan va can bang pha

a. D6 thi hod tan hé hal dem gidn

A
60 T B

501

Nhigt do, 0'C

401
301
20

10 1

-101

207

1 l ] . |

P
H,O 20 40 60 80 G KL muoi

Hink 2: 1S hat mudi - nude.

14
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Truc B mudi tuong (ng mudi nguyeén ¢hit

BPiém A biéu dién diem déng bang cua nude nguyén chat.

Piém B bicu dién di€m néng chay cia mudi nguyén chit.

buong AE biéu dién do hoi tan cla nudc dd.

buong BE biéu dién do hoa tan clia mudi.

Di¢m E la diém Otecti cha he, tai day khi nhiet do khong doi thi dung dich L{E) s& can
bang véi hai pha ran la mudi vi nude da.

Toan bo do thi co the chia thanh 4 khu:

- Khu chita bio hod dung dich nim tren dudng AEB

- Khu két tinh nude nam trong dudmg Aab

- Khu két tinh muéi nim trong dudng Bbl

- Khti pha rin hoan toan nim trong dudng 11le-I_,O.

L. Can bidng pha

Trang thai ciia hé duge xdc dinh bdi hai bién $é (thong s6) - d6 la néng do cia mudi trong
dung dich va nhiét do.

86 bile tr do ctia dung dich chira bio hod musi duge xdc dinh béi quy tic pha:

C=K-¢+1
C=2-1+1=2

Vi vy cdac diém ¢ trong khu chua bio hoa tuong g vai trang thii can bing cd hat bién
s0 thay dol, wie 1a trong mot gidi han nhat dinh ¢6 thé wy ¥ bién doé1 néng do va nhiét do ma
khong kam cho s6 pha thay déi (khu vuc trén AEB).

Khu vuyc AaE va BbE la khu biio hoa dung dich; nude di va mudi can bing véi pha 1dn
bang (AaE) vh pha ran mudi (BbE). Vi ¢d hai pha t6n tai nén: C=2 -2+ 1 = 1, nong do dung
dich bilo hoa chi duge bién déi theo nhiét do.

biém E va cic diém nam trén dudmg ab c6 3 pha cling tdn tai {(pha L(E), rin bang, rin
mudi) nén: C=2-3 + 1 =0, do d6 muén gir 56 pha thi phai bat bién cic thong so.
Néu giam nhiét do T < T, thi pha long s€ mat di

Néu tang nhiét do T > T, thi mét trong hai pha ran s& khong con toén tai trong dung dich
bAo hod mudi. Diém long s& duge dich chuyén theo dutmg EA hoac EB.

Clui ¥: Trong trudng hop néu da ¢S dinh mét bién s8 thi bac tu do phai giam di | don vi.
Vi duy & nhiét d xdc dinh ¢6 mot dung dich biio hod mot muéi thi;C, =2 -2 =0,

Nhu vily trén gian d6 do tan:

15
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«  Dung dich khong bicn bicu dicn g dic¢m B
e Dung dich mot bién bicu dién trong khu vire AR, BEb.
#  Dung dich hai bién nim phia trén duong (ﬁ) tan AEB,
2. Sy bi¢h thien nhiet do va thanh phan dung dich
Nghien ciu do thi pha de im cic didu kien cong nghie ¢hé o cic loai mudi. £¢ dat duge

muc dich 46, phai 1ién hanh hang loat cic thao tdc d& dua duoe hé vao cice khu vue két tinh muéi
cdn chd o,

Ciae thao tic b gon ¢d:
- (o dang nhigt
- Pha lodag
- Them muoi
- Thay doi nhiet do.
A CODAC DANG NHIET, THEM MUGE VA PHA LOANG
L C6 ddng nhidt dung dich: v6i cic mudi ¢6 do hoi tan 1t bich déi theo nhiét do, thudmg
sUr dung phuong phip ¢o dac dé Két tinh e muoi (NaCl,
Ticn hianh ¢6 dgc mot dung dich chua bio hod s& dat 161 bao hod r6i qui bio hob roi tao
kel Linh.

Vi du: Dung dich chua bdo hoi n ¢ 40°C chika 25% musi. Tién hiwh co ding nhiét ¢ 30"C
do mét nude diém hé sé dich chuyén theo duting 18 - dat dén n, (L) dung dich bit dau bio hoi
mudi. Do lugng bién (ndng do mudi tang) dan dén chat bicn (xudt luén pha mdéi — rin S). 1iép
e ¢o, he 1ol n, di chuyén trén dudng n,S. Rin 1 dieém S, con long van giir npuyén tai diém
0, (L. Diem long van [ ny¢L) c6 thé thdy qua quy tic pha: ¢, =2-2=0

Tiép tue co dén S, long mat di, rin va hé triing nhau tai S. Vi riang pha tong, pha rin hop
thanh mot he can bang & mot nhict do khong dai nén trén dé thi chiing cling nim trén dudng
dang nhiét.

Qud trinh trén cé thé tém i thanh bang sau:

Dung dich tir chur hio hoa Dung dich qud bio hod mudi
dén bio hoi két tinh
[i¢ n—n(l) n— -5
T
I
Dung dich ! n—{l) (1.}
ha rin | Khong . \

16
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2. Thém muioi ding nhict

Ta thém mudi tinh khiét vio dung dich chua bdo hoa n, qué rinh xay ra gidng nhir co
ditng nhiét & trén chi ¢6 hai diém khic nhau L

Khi ¢0: Tugng hé giam (do mat nudc)
lugng mudi tuyét doi gil nguyén.
Khi thém mudi: lugng hé ting.
lugng mudi tuyet doi ting.
lugng nudce bit bien.
Khi co: cudi cling nude mat di neén diém he tring vai diém ran.
Khi thém mudi hai diém he - rin khong thé tring nhau.
3. Pha lodng dang nhiét: trong thyc & nhiéu liic can tinh ché€ fai san pham nén phai tieh
hanh pha loiing - qud trinh hoan toan nguge voi co dic.
B. BIEN PO! NHIET PO DUNG DICH
1. Lén landt dung dich

Vi edc mudi cé do hod tan thay doi nhiéu theo nhigt do ta thuong ding bicn phdp lam
lanh dé ké tinh.

Vidu: KCl, KNGO,

Chiing ta ding diém n, wén hinh 2 d€ tim hicu vin dé nay chi yéu quan sat su dich
chuyén clia h¢, pha 1ong, pha rén vi su bién d6i pha. Pay 1a phan cin thiét khi lap qui trinh cong
nghe va tinh todan vé luong.

Dung dich chura bio hoa m khi lamn lanh :

Tir m dén m;: H,0 khong mat, mudi khong mat. Chi ¢6 nhiét do gidm nén dudng lam lanh
s& dich chuyeén theo duting m — m, song song vdi truc tung.

bén m,: Budng lam lanh cit BE, dung dich bit dau bio hod mudi vi  bit diu ¢6 pha mai
xuat hién: pha rin mugi P,

Tiep tuc lam lanh tir: m,; dén m,, pha rin muéi khong ngimg tang lén.

Dung dich loling din mudi di nhumg vin bio hod mudi nén diém thiinh phan pha léng phai
dich chuyén trén dudng BE tir m, dén T3,

bi¢m thinh phan pha ran phii dich chuyén theo dudng Bb tir P, dén b.

Tai bat ky mot thdi diem nao clia qud trinh, diém he, diém long va diém ran cing phai

nam trén duding thang dang nhiét (nhu L,, M, va P,)
) ]

17
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Nhiét do, "C 60*——

50

a0t

30

20

10

A

-10

20

—p
H;0 20 40 60 80 9 KL muéi

Hinh 3: Hé mudi - nude.

Dén m,(Giao diém giifa ab v dudng lam lanh)

Pha long (dung dich) la E

Pha ran 1 mudi b va mot pha rin mdi xudt hign 12 mude da. Hai pha ran (mudi va nwde di)
LEp 1uc Lao thanh trong dung dich E theo ty 1¢ coa dung dich E. Vai thanh phéan ciia dung dich E
va nhiet do déu khiong doi co thé thdy qua quy tic pha: C=2-3+1=0

C6 thé 1éng hop toan bo qua trinh nhur sau:
Tir chua K&t tinh Nuéce di vie | Di vao khu Tong quy tich cac‘\

bao hoa dén muot mudi cing todn rin diém ctia qud trinh
bio hod KT

-
mi(m, m, mym,

B \ Khong S <\

m, m; >,

Pha long

nnE

Pha riln - >
Pomm,

L
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Qua trinh c(f 1i€p tuc thi lugng tuyet déi cha dung dich E gidm dan. Pha ran tao nén con
do mudi b két tinh trudc bo sung vio nén diém thanh phidn pha ran sé chuyén dich dan theo
dudng bE, cudi cung dénm,

Dén m, dung dich E mt holn toan. Diém hé va diém rin tring nhau tai m;. Diém E goi 1a
diém Otecti. Nhiét do vmg v6i diém E ciing goi nhiét do Crecti.

Tiép tuc 1am lanh diém heé ¢ 10l m, @i vio pha toan ran cing v syt giam clia nhigt do.
2. Bun néng dung dich; né nguoe véi qui trinh 1am lanh & trén.

Chiing ta dd nghién ciu qua mot loat céc thao tic, tuy tinh hinh thue t& ching ta co thé
chon mot hodc hai,ba thao tac dé hoan thanh mot quy trinb cong nghé.

Hudng dich chuyén he céa cdc qud trinh ¢6 thé tdng két theo hinh 4 sau:

ﬁGia nhiét

Co dac,
Thém mudi

Pha loing <

Lam lanh ¢

Hinh 4; Huéng chuyén dong ctia cac hé rong cdc qué tinh thao tac.
3. Tinh todn vé htong cae qud teinli

Ngoaj viec nghiéa cifu su bién d6i pha trong céc thao tac, dd thi pha con givp ta tinh todn
vé& lugng khi thuc hién cong nghé gia cong cdc loai mudi nhu luong mudi két tinh, lugng nuéc
bay hoi... :

Phuong phép tinh todn trong d6 thi pha déu khong ngodi ba loai sau:

- Phuong phap don bay.

- Phuong phap dya vao cdu tr c6 thinh phan khong déi (phuong phap ty 18).
- Phuong phdp cén bing val chat.
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¢.QUY TAC LIEN KET PUGNG THANG VA QUY TAC BON BAY
(3 nhiét do nhat dinh h¢ €6 thé chia thanh hai phin, ta c6 cic quy Lic saw;
L. Quy tdic lién két ede ditomy thang
Dicm biéu dién hai hop phin 1p nén hé nim tr¢n cling mot duong thang.
Vi du: trén hinh 3:
biém long N,
Piem rin P,

Piém he M. nam trén mot duong thing N,M,P, khong nhiag do N, va P, na N, cdn c6 thé
th do t, (nudc nguyén chat) va Py muoi nguyen chdl) tae thanh (tie ndi mot he ¢o thé chia lam
hai phin bit ky}.

2. Oy tide don bay

Luong hai hop phin Lap nén he ty 1¢ nghich v&i khoing cach dige bidu dién trén do thi

!

gitra ching dén he.

&
<
= WeEE——— " —— -
= |
- !
«—— :.
L '.
e VM
A 1 }I
C ] D
E '| 1
\ |
L {n m : J
H,0 20 40 60 80 M
Hinh 5 He muoi - nudc. oL KL

20


http://www.thuvien247.net

www.thuvien247.net

Vi dir: Trén hinh 3 vdi hé M, do pha long N, va pha rin P, 120 nén thi:

Lugng pha longN, M 21’;

Luong pharin P, N, M;

C6 thé ching minh quy tac don bay rén nhu sau:

‘Trén hinh 5: Dung dich chua biio hoa M, chia m % mudt.

Khi Jam lanh tir t, dén t, s& c6 mudi ket tinh khi do diém he 1a M,, diém rin P,. Piém long
N, citng nam trén dudng thang ding nhict t;.

Trong pha long N, chifa 6% muoi

Goi x 12 lugng muséi rian P,

Goi y la lugng dung dich N,

Thi luong mudi trong pha long N, la: %)EJ

A A
Nhiét d0.°C

H,O 20 40 60 80 M

S KL mudr —

Hindt 6: Hé musi — nudc.
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Téng lugng hé M,
x+£y =£(x+y)

100 100
_mx my
100 100

m-n _N,M;

T100-m M,P,

X
Y
Quy tic don by cdn diing dé tinh lugng trong qud trinh ¢ dic.
Tinh lueng nude bay hoi khi co dung dich m dén diém hé m, trén dudng bio hoa EB.
Ta coi m la do H,O biéu dién bai t,, va dung dich bdo hod m, cdu thanh va 4p dung quy
tac don biy
Luong nude bay hoi tin | _m m'_l-
Luong pha long m, conlat 1 m

o Luong nudc bay hdit,,  mm,
a . - i
y Lugng h¢ ban ddum T,m,

Tuong ty néu co dén m, thi:

Lugng nuée bay hdit,,  mm,
Lugng hé m, con lai t,m

Thue ra m, 14 do pha léng m, v pha rdn S céu thinh, quan hé vé luong gifia ching ¢6 thé

tinh nhu sau:

Luong phalongm, m;S

Luong pharanS  mm,

Hoéc viét thanh:

Luong phalongm, i_ﬁ 1,8

Lugng hé m, : m,S

Lugng pharinS m, n?z
Luong hé m, m,S

Vi
Luong hé bun ddu da biét, dua vao wén s& tinh duge lugng nuée bay hoi va fhugng pha

Jolng m,
= . - - a - - - - hd - " e ~
Quy 1ac don bay duge (ng dung dé tinh todn cho qud trinh pha loang- ngugc lai qui trinh

co dic.
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V7 dy: Trén hinh 6 hé N, 1a do pha rin P va pha léng N, tac thanh. Thém nudc dé dat he
m&i N, ¢6 nhiét do t,. Tinh lugng nude cin them vio?
Heé mudi N; cé 1hé xem 1a nudc nguyen chat ¢, va hé¢ ban dau N, hop thinh nén:
Luongnudcbandiu ¢, N2
Luongnuécthé mvao N, N'J

Luong he ban ddu N, da bict, goi la w:

N,N
Luong nudc thém vag= —2—4
(N,
i} N,N,
Luong hé mugi N, = 21 g
IN NQ

Quy tic don bdy iing dung rat thuan tién. cheing ta chi cin xdc dinh ding lugng ma cinh
tay don dai dién.

D. TINH LUONG BANG PHUGNG PHAP TV LE

Diéu kién iing dung: trong pha 10ng cuoi cung cda qud trinh phii biét duge lugng tuyét
doi cha mot cu tir. Ta dira vao cau tir d6 dé lap phuong trinh 1y 1€ nhur sau:

Nong do cau tir da bict luong tuyét doi trong dung dich cusi

Nong do cdu tir cé lugng bien doi trong dung dich cus

Lugng wyet d6i clia cdu (r khong thay déi di bigt

Luong tuyét dsi cia ciu i cé thay ddi con lai trong dung dich cusi (x)
Tim duge X s& tim dwoc luong mudi két tinh, fiong nudc bay hot
E. CAC VI DU VE UNG DUNG QUY TAC DON BAY VA PHUONG PHAP 1Y LE
Tinh todn vé lugng cic qud trinh lam tanh, co dac, pha lodng dua vao dé thi hoa tan He
KNO; - 11,0 duge liap nén tir bing s6 liéu hod tan sau dé gidi cic vidu cy thé (bang 1).
Vidu f:
Pé¢: Cho he ban dau N, (80%, 50%) c6 Khoi lugng 1a 100 kg. Xic dinh su bién ddi vé pha
va lugng khi lam lanh hé trén tir 80"C xucng 15"C.
Gidi: Diem he cusi 1a Ni(15", 50%) 1a do pha rin K (KNO,) va dung dich bio hod L
(15,20%) tao nén
Tinh v€ tugng ¢6 thé dung hai phuong phip:
a. Ditng quy tic don bdy:
LugngpharanK LN,
Luong phalongl. N K
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I.uwong pha ran K + Lurgng phalong L LN, +N, K

Lirgng phalong L ~ NK
Lugng pha rin + lugng pha long = Lugng hé bun dau N, =Nva bang 100kg
Tren dé thi: LK =80, N,K =50n¢n
N K 0

. 5
Luong pha long [ = Luong N, === —100." - = 62.5ki

=1

1t

Luong pha ran K = 100 - 62,5 =375 ke

Bang 1: He KNO, - 11,0

" Pidm Nhict do,"C % KL KNO, Pha ran
A 1.4 5.0 Nudie dd
K 2.9 100 Nude di+ KNO,
0 116 KNO,
10 17,5 KNO,
| 20 | 240 KNO,
25 27.5 KNO,
30 35 KNO,
40 9.0 KNO |
50 46,1 KNO,
60 524 KNO,
- 70 579 KNO,
75 60.5 T KNO, |
20 628 KNO, o
; 90 67.2 KNO,
100 70,9 KNO,
o 125 _ 78.4 KNO,

b. Phuiong phdp ¥ 16 sau khi [am lanh, (0an bo nude ndm lai trong dung dich bio hod vl
luonyg tuyét doi la:
100. 50% = 50kg
Boc trén dé thi diém L ¢é 20% KNO, va 80% 11,0
80(thco L.} . 50 B
20 Lugng muoi KNO, conlaitiong L{x)

24
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Nl do."C A
L0 L

O} |

801

70 -

60 1

507

407

| L

" 4
T T

HO 20 40 60 80 : KNO,

Hindi 7 He KNO, - HQO.
tKL-»

Va lugng KNO, ket tinh K = 100 50% - X
=50 - 5020 S0-- 12,5 =375ke
30 R

Luong dung dich 1. = 100 - 37,5 =025 kg

Ta nhan thay rang k&t qua hai phuong phap nhu ohau

Vidu?2

Cho he ban dilu m (90" C. 20%) ¢6 khoi luong i 100kg. Tnh luong nude di bay ho khi
co dang nhiét ¢ 90°C dén KNO; vira dat bio hoi.

Gidi: Didm he cusi m, 1 giao diém cta dudmyg dang nhiet 90°C va dudng bio hoa KNO..
BE ¢é ciic chi 86 gidn dd Lum ( 90°C, 68% 3. Ta tinh lugny theo:

a. Quey tie don by, ta xem he ban ddum, 13 do hai phin hop thanh:

Luong nude bay hoi do ¢6 dac £ va lugng hé cudi m, con lai.

Lugngnudebay hdidoco e _ .f?}!in-]-l_

1Hemoim, conlal fm,
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Hoic ludng nude da bay hoi f = Lugng he ban dau m,. Ef—“-n-ll
' : m,
=100, 45’ =706 kg
68

b. Tindi bang plucong phdp ¥ 15: Trude v sau ¢6 dac KNO, van nim lai toan bo trong m,,
voi Jugug tayétdon la s 100, 20% = 20kg.
20

- 08
(Theom) —= — ___
32 Lugngnudecon laitrong m,(x)

. A 20.32
Lugng nudic = 100 . 20% - X =80 T Tes

=80— 94 =70.6ka
Ve 3
Cho h¢ bun daw m, (90" C, 20%) co khéi lugng 13 100kg.

Tinh luong va sy bién doi pha khi ¢co ding nhiét & 90°C, hé wén dén hé mdi dat 90%
KNQO; thi dirg Iai.

Gidi: Diem h¢ cudi m, 1 giao didm cia dudng ding nhict 90°C va dudng ding thianh phin
0% KNO;. m, nam trong khu vue két tinh ciia KNO, nén né phan thanh hai pha.

Pha ran KNO, bi¢u dién boi diém $ v pha long 1a dung dich bio hod bicu dién boi m,
(90"C, 68%)

Ta tinh lugng theo hai phuong phip:
a. Theo guy tée don biv:

Lugng nude bay hai (f) | m,m,

Lueng hé ban ddu(m,, ) - tm

r=100.70 _ 77.8kg
90

Luong he¢ mdi m,=100- 77.8 = 22 2kg

m, la do i, va S tao thanh acn:

Lugng pharanKNO, trongm,  mm, 22
Luong he méim, mS 32

Lugng KNO,trong m, = 2—2.22,2 =1326kg

Luong pha long m; =222 - 1526 = 6,94 kg

Trong vi du 3 ta da ung dung hai lin quy tic don by
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b. Tind luong theo phiong phdp v 1¢
Trong vi du trén nude va KNO, déu bicn thien, nén luong tuyet doi eta mrée vi KNGO,
trong dung dich cudi m, deu chua bigt.biing cich tim tiude Lugng m,.
20% . m, = 20% . 1
0.2
- m,= 100.-"==222 kg
09
Nen luong miie boc hoi = 100 -22.2 = 77.8kg. Va lugng nudce tuyél doi ¢6 trong o1, la:
m,. 103 = 22,2.10% = 2,22kg, luomg nude nay nam toan bo trong dung dich bdo hoa m,
(V0°C, 68%).
Ap dung phuong phiip ty 1¢ ¢&:

Luong nude & trong my 222 32

_Luqn.g KNO, con laltrong m, I(x} X 68

1l

Luong KNO, ket tinh 100.20% - x

i) o le BN
682227 20- 4,74

I

20

1526 kg

i

Luong m, = Lugng m, - Luong KN, két tinh
=2272-1526=0694kg

Vidud

Cho hé ban diu Py(40°C, 70%) ¢6 khoi huong 1a 100Kg.

Tinh fwong nude ¢an thém vao dé he wen dat hé mdi 6 chia 30% KNO,

Gidgi: Diém he mai P, (40" C, 70%) la giao digm e dubing dang nhiét 40°C va dudng
thanh phin khong d6i 30%.

Ta tinh luong theo hai phuong phap:

a. Theo gy tdc don by: he man Py Y do hg ban din P, va nude nguyén chiit 7 hop thanh
nén:

Lugng nude the m vio(Z) PP, _ 40

“Taqmg hébund;iu(P“) B i;jp]", 30

. A0
Luong nude can thém Z = W 100 = 133,33 ke

Tinht hwong thee plucong phdp ty 1¢- lugng KNO, trong pha long cudi cing di biet: 100 .
70¢ = 70kg nén:
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Luong KNO . trong pha long cusicung 70 30

‘ - = (wa Py
Luong nude trong pha long cudicung{x) . x 70

— x =70 0 =16333 kg
30

Luong nude cin dé pha loding = X - luong nude €6 trong P,= 163,33 - 100. 0.3
= 13333 ky

" [V. HE BAC HAI MUOI NUOC CO TAO HUP CHAT UYDRAT

P6 3 hée ma mudi va nude ¢6 phin (mg hod hoc o thinh cic hgp chdt hydrat nhu
Nu,S0,. 10H,0, MgCl,. 611,0, NaCl.2ELO... Fhong thudng chiing ta thudng gap khong ngoai ba

loai hé tao hop chit hydral saw:

1. Tao hop chat hydrat on dinh.

[~

Tao hop chiil hydrat khong on dinh.
3. Tao thanh mot loat cdc hop chil liydrat (ca on dinb v khong on dinh).

A. HO THI HOA TAN HAT CAU TU MUG! - NUGC TAO HOP CHAT HYDRAT ON DINH

F 3 A
Nhict do, °C
lm ________________
N,
!
(H ____________ IIL
!
i £
A
G — 1
r| N:
H,O ' b %KL Mudi

Hinlt 8: Heé mudi - nude tao hop chat hydrat én dinh.
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Hop chat hydrat b ¢6 dudng holt tan fa I£,BE, . B la di€m chay léng cua hgp chat hydrat,
16 nim o vi i cao nhdt ¢l dudmg hoa tan E\BE,. Dubng thanh phan Bb cua hop chit hydrat
phan dé thi thanh hai do thi musi ~ nude don gidn la:

H,(¥b va muoi b

Khi lam lanh m sir nhiet do t,, ti t, xuat hien tinh the b, Liic nay di¢m he. diem long, dicm
rén tring nhau tai B cho tdi khi pha long mdt di thi nhic¢t d6 mé ti¢p e ha.

Vi diém niy (diém B). N&u dp dung quy tic pha d€ tinh d¢ ty do ta s co:
C=2-2+1=1 {nhit bicn)

Thyc ra ta phii trir di mot di¢u kién la thinh phan pha ran bing thinh phan pha long nén:
C =2 -2 =0 (khang bien) la ding v6i dicu da trinh bay phia tren.

Nhu vy, ta 6 (h¢ coi dudmg phan giic Bb chia h¢ hat ciu 11 o mudi hydrat 6n dinh nhu
1a hé mot cdu tir (vi du cho loai A ¢6 thé 1dy he MNO,).
B. PO THI HOA TAN HiE MUOIL - NUGC €O TAO HOP CHAT HYDRAT KHONG ON BINH

Hinh 9 L do thi hoa tan bidu kién ctis loai he trén, né ¢6 tyo thinh hop chit hydrat C,co
dutmg hoa tan 13 RE, vai khu k&t tinh coa hep chal hydrat la CREC. D6 th nay khide loa da
nghién ctu trude (a tén dudng hod tun khong cd cue dai - con diém R van 1a di¢m bio ho
chung - nhung khong giong diém bio hoi chung E ctia phin trudc.

Ta xét qua trinh lam lanh dung dich, xem didm R ¢6 tinh chdt khic F nhw the nao:

Ti¢p tuc 1am lanh tir m, —» m,: gial doan KCT tinh i nguyen chat v he via dat téh m,,
(v & riin, 1ong s& i

Pharinmuoib  Rm,

PhaiongR  m,b

Pha long R ciing vira dat bito hoa hop chit hydrat C - quan he can bang o pha long R theo
phuong rinh sau:

.. =c¢+b

‘Tir quy tic pha ¢d do trdo € =2 = 3 +1 = 0, nén tiép tue lam lanh thi: thanh phan pha
long khong doi, va nhiét cta hé clng Khong doi.

Trong dung dich R: hydrat ¢ v muét b cing bao hoa, khi lam lanh hai pha rin nay co
cling k€t tiph tich ru tir dung dich R nivy khong?

Vi diém R nam bén trii dudng cong shanh phin CC coa hydrat € e la

(—-- ] >[ O] Khi lam lanh gid sirtit R chi €6 hydrat C” két tinh thi thinh phan cua dung
R - :

-
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dich R s& dich chuyén theo budng gidm néng do mudi va néu ¢d ca b két unh thi hudng chuyén
dich nay con nhanh hon.-Dié¢u nay khong phu hop var quy tac pha (C = 0). Qud trinh xdy ra o
day la:

Phu rin b két tinh ruge tan vio trong dung dich R dé bo sung lugng mudi thi€u, con pha
rin méi tao thanh chi ¢ hydrat c.

Dung dich R + pha rdn mudi b= pha rin hvdrat ¢

A - . f

Nhigt do, "C ,
' B
N, - SN,
----------- 1|----— Smy
1 R . | b
im N,
|
A i
e
m;
ILO - Muoi 7

Hinkr 9: e bac 2 mudi nuée 1ae hgp chat hydrat khong on dinh.

Ta goi diém bio hoi chung R - bio hoi hai pha ran, khi thm Janh ¢6 mot pha rin tan ra va
mot pha rdn tao thanh 13 diém cling bdo hod di thé hay diém chuyén.

Tiép tuc qué trinh lam lanh tr rong R mudi d két tinh trude b khong ngimg tan ra va
hydrat C khong ngimg-duge tao thanh. Thanb phédn dung dich R thi bat bién nhung luong tuyét
dsi ngay cing gidm do hydrat ¢ k&t tinh.

Pha rdn dich chuyén tirb — ¢, dén ¢ thi rin b bi¢n mal (tun hét) con lai 1a dung dich R va
ran hydrat C
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Quan he vé lugng lic nay: 1i¢p tuc lam lanh, hydrat ¢ vin két tinh nhung khong ¢6 mudi
bé sung, do vay phai 18y mudi rong dung dich R lam cho dung dich R phai dich chuyén theo
chiéu giam mudi tifc 1a vé dén E (c6 thé nhin bict didu nay qua quy tic phd) c=2-2+1=1
Piém heé dich chuyén tir m, dénm , Pidm rin tire dén ¢, diém long tie R dén E. B la diém bio
hoa cung thanh phan (Otecti) nén Khi lam lanh nudce did va hydrat € clng két tinh cho dén khi
pha 1ong bién mat thi nhiét do maé1 tiép tuc ha

Qué trinh lam lanh m, & thé t6ng kEL thinh bang sau:

‘ | ‘ -
Qud Chua Mum l Nude da | MaE. ‘ \
trinh | piohod | Kéttinh Lan Hydrat KT+ ‘ Tiép tuc | Tong qu¥ ‘
dén bao | mudi tinh | hydrat két tinh hydrat | 15m ‘ tich
hoa KT, \ \ ldnh ‘
l .
| | *H
m,, -0, m,_ s m; m, ,n, ‘ o, ‘ ‘ M7, AT
Fha R R j R IS \ Khong |
. m, m m,_. 2 Ml
long 1 1 ' l | 2 | m,m, RE
- |
Pha rin . . —
Khong Sm, .,b b e m,.,m, ¢, m; bmthcc ]J

' C (Muwsi)] (M
. Lam lanh dung dich N, cé thanh phdi: Muo > b UOIW
1,0 ), \H,0)

N, dai dién cho cic di¢m ndm gilta ¢ va b

Khi lam lanh he dat dén N, thi qud uinh xiy ra ciing

Dung dich R + pha rin muéi b= pha ran hydrat ¢ két tinh

Nhung khi hén hop pha ran tring voi didm he N, uic pha 1ong R mét di thi ran B két tinh
trude van con ma hugng duge tinh la:

Phd r.m mumb LN
Pha rdnhmet ¢ N, b

Ti&p tuc lam lanh diém he (ciing 1a didm pha rin) s& di vio khu hon hgp rin 12 nudi vt
hydrat.

b. Khi diéi hé ban déu o6 thanh phdn tring vor thanh phdn ctia hop char C. Kbi lam lanh
d¢&n nhiet do 1, thi mudi rin b v dung dich R s& ciing bién mat.
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C. PO THI HHOA TAN MUOGI — NUGC PHUC TAP

[.a d6 thi cha h¢ tae nhiu hgp chit hydral ¢é thé xem 16 1a tap hgp clia cic loai do thr da
- nehién cifu & trén.
Vidu: He NaOH-H,0
MgCl, - H:O

Nhigt ¢6,"C

A
2401 4
510t MgCl,.2H,0
180t
| MeCLAH,0  E
150
A
1201 D
90T MgCl,. 6H,0
60|
MgCl,. 12H,0 30 c
N T MeCL 8HLO
A
H,O 0 40 60 80 MgCl,

Hind 10 He MgCl, - H,0.

D. TINH LUONG BANG PHUONG PHAP (AN BANG VAT CHIAT

Khi hé ¢d tao hgp chat hydrag, thong thuong trong pha 1ong cudi cling cia cic qud trinh
(lam lanh, ¢o dic, pha lodng...), lugng tuyét déi ctta cac ciu tr déu chua biét. Trong trudng hop
do, dira viio dinh ludt bio 10dn vit chil, ta lap edc phuong trinh can bang vat chit dé tinh luong
bién thién:
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Luong he = Tong luong cie hop phin.

Diu tien dua vao dé thi xde dinh % cdc ciu sau dé nhan chiing véi cdc chi 86 chua bict
X ¥s 2. trong do x,y.z 14 lugng tirong (g cla pha rin, nuée buy hoi hay luong dung dich cudi
clmg, chiing ta s& duve he phuong trinh ¢ giai G ra cic chi 5@ X V7.

Néu ¢6 hop chat hydrat (6n tai chiing 1a dya vio cong thire phin ur et ching dé lap thém
cde phuong trinh phu. Dau tien dua vao d6 thi xde dinh % cdc ciu tir sau d6 nhan ching v&i cic
chi 6 chua bidt x, Yoz ..o trong d6 xy.z i luong luemg g cOu pha rin, nude bay hai hay
lugng dung dich cudi cang, chiing ta s duge h¢ phuong trinh dé giai tim ra e chi 56 x,y.z...

Né&u €6 hop chat hydrat ton tai chiing ta dya viw cong thie phan wr cta ching dé {ap them
cdc phuong trinh phu. '

Nhigt do “C A
70 - T

60 -

n
.

d

-30 - NaCl.2H,0

. ié { 7 ; Pl

H,O 20 40 60 80 %KL NuCl
Hinhi!: He NaCl - H,0.
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Sau day [ vi dy cu thé:

Vidi 50 Cho He NaCl — H,Q, ¢6 digm he ban ddu m (40"'C,40% ) ¢ khot luong la 100kg.
Pem m am Lanh tr 40'C xudng —21.2"C 1hi co mudi 2i? K¢t tiah véi lugng 1a buo nhiéu?
Trong NaCl.2H,0 chira 62% NaCl.

Gidi: Tir bane 2 (ra duge didm A(-21,2°C. 23.3%). Diém he mdi m, la giao diem cia
= ] v | [l

» dudng dang thanh phdn 407 mudi va 1, ny, chia thanh hai phin: Dung dich bao hoa chung A va

“ pha ran NaCL 11,0 bidu dién bat diém b,

34

Bang 2: 1e NaCl - 11,0

Nhiét do,"C Biém | _ ¢ KI. NaCl : Pha riin
-5 7,10 Nuiic dd
15 s Nude di
212 - A 23,30 Nude di + .NaCl.ZHl()
o =20 ) 23,50 | NaC1.21,0 |
10 . 2.4.(){) N;1C1.2113f_)
0,15 B | 2630 | NaCl + NaClL2EHLO
25 ' 26,45 NaCl
40 26.70 NaCl
60 27,10 NuCl
80 27.60 “ NaCl
” 100 2.8.25 I.\J;IC]
| 150 | | | 29.50 | N 1

Ta ding phuong phdp cin bing vat chat d¢ tinh lugug:

Goi luong dung dich A 1a x kg, lwgng NaCl HO Ta ykg

Tir cong thiee phin tir clia hydrat biet duce NaCl chigm 62%
Phuong trinh cin bang vat chat chung lazmy = x+y

Vi¢t phuoug trinh can biing vt chat ¢cho limg cau wr ¢d:

Véi muoi: 100, 04 =0233x +0,62.y

Vi nude: 100, 0.6 =0.767.x + 0,38y

10,70
(1.387

= 43.1kg

Luong NaC1.2H,0 két tinh 143, 1kg, con lyi L dung dich A
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100 — 43,1 = 50,9 kg dung dich A
C6 the gidi dé tren bing quy tic don biy
I__Lrung hém, AR
T
Luong hydrat b= 16.7 J00 =431 kg
L. UNG DUNG THUC TE CUA DO TH] BAC 2 MUOT - NUGC

D06 thi hod tan musi — nude chi véu duve ding d¢ xem xét khi ning chd 1ao mol loai
mudi, xdc dinh di¢u kicn cong nghé va tinh todn vé lugng.

Sau diy chiing ta 6 the néu len ba viin dé d duye (ng dung:

FoFai ket tinh

Bui bo phan cic mudi duge sin xuat déu ¢6 chia mot o tap chat L tap chat hoa tan va tap
chat khong tan (nhu cit, bui...). Tidi ket tinh L dem hoa tan mudi d¢ Licy hinh loc bo ap chat
khong tan roi ke tinh Tai, lam nhu vy s¢ thu durge sin pham ¢6 do tinh khiét cao hon. €6 (hé lay
vidy vige tinh che' (NH,),S0, - H,0O

Beng 3:11¢ (NHL.S0, - 11,0

Bidm Nhigt do, "C 0 KL INLLLYL SO, Pha riin

-1 28.6 :

A 195 “ 84
0 41,4
20 | 13,0 l
40 14,8
60 16,8 |
80 8.8
100 s08

' 108.9 518 ]

Bién phip chiing t dinh lam 1a hoa tan mudi the & nhiét do cuo, loc bo tap chait khong an
sau d dira vao diéu Kién k§ thuat cho phép va tinh hop 1y vé mac kinh 1€, vi vay nhiét do lam lanh
cudi ciing la 10°C - thap hon ¢d loi vé mat kSt tinh mudi nhung ton kém vé dau nr thigt b lanh.
Nhigt d6 hoi 1an chon 80°C - cazo hon sé ton nhién licu. Nong do dung dich sau khi ket tinh

(iGe 01 ¢o nong do Y(0).6 lam Lanh dé két tinh - dem phan Ly sim pham xong ticp tuc eia nhict
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nude 6t dé hoa tan mudi thé 1o lai tidn hoan theo quy trinh nhu irén. Chon nong do va nhiét do
cua quéa trinh thao tac dugc,

Nhict do."C T A
100 |
80| / |
p
O K
60| K
40
20|
Y Y ] -7
0 R
20k
A
1,0 20 40 60 80 %Kl (NH,),S0,

Hinh 12: He {NH,S0, - 11,0,

Nhu vay dung dich thuoe sau am lanh xuéng 10°C la y (giao diém cla dudng ding nhiét
10°C v dubmg bio hoit AA”) y(10"C, 42%) nudc cdi lanh.

Dung dich nay néng len 80°C 1a O (80°C.42%).
Giit 80'C thém (NH,),S0, viao O duge P (80°C,47,5%) dung dich nong.

Sau khi 1am lanh dung dich P duoc hg sau fam lanh (d€n 10°C) 1a R: R(10°C, 47,5%) he
sau lam lanh,

San phdm thu duge [a rin Z (16°C,100% ) san pham.

Nguyén ligu tho: K (80"C,100%) - {coi nguyen li¢u chi ¢é (NH,),SO, + hop chat khong
tan)

Néu dung dich 13 100kg thi qua trinh va quan h¢ vé luong s& nhur sau:
Tang nhiét do clia dung dich y len 80"C duge he O chua bio hoa (NH,),S0,

Thém (NH,),S0, tho vio O 1am néng do mudi irong O ting din O —P nim sat dudng
AA(ding theo 1y thuyét thi phai nim trén dudngAA’ nhung cd xet dén su gidm nhiét do va
mudi k&t tinh tich ra nén dén gin AA")
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Giir nhiét 4o 80°C he P dé loc bo tap chit khong tan sau d6 lam lanh dung dich P
xuong 10°C duge hé musi R

R s& phan thanh sin phiam Z va nudc cdi (dung dich) con laiy.

Sau d6 qud trinh thao tic lai ti€p tuc tuin hoan theo yOPRy. Moi lan nhu vay sin pham
sach dat duge [a W kg

LugngW _ yR

Lugngy RX
LW =100, =10,5ke
52,5

Lugng (NH,),50, thd cho vio cling nhu viy.

Xem ra viéc lam nay khong ¢ ¥ nghia may, thuc t& con phii xem xét phan (ram tap chét
chita trong (NH,),S0, vi su t6n thal trong qud trinh thao tde nén lugng nguyén liéu tho phai
~ nthiéu hon - cdn phan tich rén do thi pha chi cho ta cdc chi dao vé mdt nguyén tic 1§ thuyét.

2. Lanl dong diéu ché' muéi

Tir dung dich nude mudi NaCl ¢6 néng do cao dé két tinh duge NaCl ¢6 tinh thé ¢6 hai
phuong phip: Co dac ket tinh va lanh dong d¢ ket tinh

Nguvén tdc cuua plisong phdp lanh ding:

Nuéc musi biio hod & nhiét do thip s& tuo nén NaCl.10H,0, nhiét do cang thip qud trinh
trén xay ra cang nhanh.

NaCl.10H,0 khong on dinh ¢ nhiét do 0,15"C tro 1én nén dem NaCl 10H,0 tang nhiét do

lén 5"C 12 s& thu dugc NaCl
t>0,15"C
NaCL10H,0 ——% NaCl + H,07T

Dung dich nudc muoi ¢6 ndéng do 23,3%. Néu lam lanh dén - 21,2‘5C s€ két 1inh tao duge
mot lugng 16n NaCl ¢6 thé dat 1di 20% lugng mudi c6 trong dung dich ban dau.

3. Pién ché'chat lam fanh

Dua vio nhiét do va thanh phin diém bdo hod chung (diém Ctecti) clla nude dd va mudi
trén dé thi pha ta s& chon duge v phoi ché ra chit lam lanh

Da phin cic mudi khi hoa tan hod 16ng s& thu nhiét — ta lgi dung tinh chit nay dé ha thap
nhiét dé che moi trutng.

Vi du: Didm Ctecti ciia hé CaCl, - H,0 1a - 55'C cdn ciia hé NaCl - H,O 1a -21,2°C
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Chuong II: HE BA CAU TU MUOI - NUGC

I. KHAI NIEM CHUNG

L.a hé do nudc vit hai mudi ¢d chung mot ion tao thanh.

Vidy : KCI- NaCl = H,O, Na,SO,—NaCl - H,(, Ton chung ¢6 the I cation hodc anjon.

Tir quy tac pha C,e = 3 -1 + 1= 3, wiic bign 56 doc lap cla heé 1a 3 d6 L nhiet do viu nong
do chia hal mudi, vi vay bi¢u do trang thai cua he phai 1a bifu do khong gian. N6 s& the hién mat
cach hoan thién trang thdi cua hé - nhung kho lap vi dang dung. Vi viy, ching ta chi sir dung dé
thi dang nhiét nén

C=3-1=2
Hai bién s6 doc 1ap con lai 1 ndng dé ctia hal mudt. Vi cice diém trén dé thi hoa tan bidu

dién moi quan he trong ho vé do hod tan cua hat mudi.
II. PHUONG PHAP LAP PO THI VA BUA CAC DIEM LEN PO TH)
A. CACH LAP PO Tl

He bac ba ¢é thé duge bicu dién bdi bon loai do thi phing sau day:
¢ toa do tam gidc déu.
He toa do tam gidc vuong can
He toa do vuong goc
He toa do vuong khép kin
. D6 thi tan gidc déw (hinh 13)

Dung dich m chia 10 g cdu tir A, 30g ciu ur B, 160g nude
Tinh chi 6 d6 thi cia diém m, 10 +30 +160 =200

AN 0
Cautr A: 100, —-]-_—-- =5%
200

| 3
Ciute B 100, O =15%
200
o 100180 _soq
200

Ba dinh tam gidc bidu dién nude A vit B nguyén chil.
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Ba canh cta tam gidc bicu dién hé hai cau e A - H,0,8-H,0, A-B.

Céc didm ndm trong tam gidc biéu dién he ba ciu nn.

Thanh phin cic ciu tir duge biéu dién bing % khai lugng.

A

40 60

IJ

ILO N &0 60 40 20 B
Hinhl3:He A -B-H,0, %KL,

80

P& thi trén duge thinh 1ip trén tinh chit clia tam gide deu la:
Tir mot diém bat ki trong tam gide déu k& cde doan song song vai cde canh clia tam gide
thi tdng so cdc doun ¢t trén cic canh boi nd bing mot cynh cna tam glac.

Vi duy: Tirdiem m ké cic dudng song song vai ba canh chuing ta s€ ¢6:

I«'_F_l_{O +QB+O0A = Mot canh clia lum gidc

K H,0 = LB tong tmg v6i ham lugng cia ciu 1w A trong m.

OA = NHJG (rong tng voi ham jugng cia cdu te B trong m.

AP = @ (wong tng v ham lugng cua 1,0 trong m.

Nhur viy:

- Tdt ¢ cic di€m nam trén dudng song song va&i ddy s dai dién cho mét thanh phin
khong doi cta cdu ur o dinh d6i dicn.

- Ciic diém niun trén dudng ké tir mot dinh cla tam gide dén canh doi dién biéu dién 1y 1¢

thanh phin khong doi cia had ciu tit bicu dién & hai dinh kia.
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2. D6 thi tam gide vuéng can (hinh 14)

Tren do (hi: Goc vuong bi¢u dién H,O nguyén chat. Hai dinh con lai bicu dién hdi mudi
nguyén chit. Nong do cic cdu ur dugce bidu dién = KL hoiic % phan tit.

D34 thi tam gide déu v tam gide vuong can khong ¢o sal khde 1on

N&u chi vi mue dich dang dé thi dé ¢6 sd ligu tinh todn thi nén dong cich bidu dién trén
dé thi tam gide vudng can.
3. H¢ ba mudi - nuéc bict dién trén toa do vuong géc (hinh 15)

) U . L . mudy .
Fai truc biéu dién néng 4o dung dich tinh bang & B . ¥
100g nude
Ag Bg

= -

1008110 100gH,0

Hai musi nguyén chit dugc bidyu dién O vo cue cia hai truc.

Loai nay duoc dung trong truding hop co sy bién thién ndéng do dn. (khong ding quy tac
don biy cho loai do thi nay).

A

0
80 —
60
40 —
P
20 I

“

N mp

K L \\ \

i i | !
NSO Q60 40 20 B
1,0 Hinht 14. He A - B - H.O, %KL.

4. D6 thi toa dé hinh vuéng (hinh 16)

o . 100 B.100
Truc AB biéu dién % mudi kho A1 hoac
A+B A+B

40
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Truc tung biéu dién s6 g H,O trong 100g mudi kho

A
_AB
100 g nude 1
30 N
20 |
10
6.35 1 L
) .
} t t >
H,0 1015,75 20 30 B
Hinh 15 He A-B- 11,0
Gée vuong bidu dién nude nguyén chat.
B. BIEU DIEN CAC DIEM HE TREN BO THI
Vi du : Dung dich m chia 10g mudi’A, 30g mudi B va 160g H,O.
{. Bidu dién hé v trén tam gide déu: hinh 13
gH,O/ 100g
mudi kho
500 L
00 [N k
300 r
200
100 |
! : 1 | L
A 20 40 60 80 B

% KL mudi kho
Hinhtf6:He A - B-H,0.
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Ta phai tinh ching 1a % khoi luong:

Téng khéi luong ctia hé 1a: 10 + 30 +160 = 200 g, trong d6 ¢é: 5%A.,15%B va 80%H,0.
Trén hinh 13: Trén canh H,O A 13y 5%A ké dudmg song song vai H,O Bla KL.

Trén AB1dy AO wong tng 15%8B, qua O ke ON song song vai A HO.

Piém giao nhau cta KL v AO chinh 1a diém hé m.

2. Biéu dién hé trén tam gide vuong cdn: hinh 14 cach jam nhu wén,

3. Biéu dién hé trén 1oa dé vuong gée: hinh 15 ddu 1ién phai tinh thanh phéan cdc ciu o

theo gmusi/100g H,O.

1
vai A: 1_600_ 100 = 6,25g/100g H,0;

30
voi B ﬁ 100 = 18.75g/100g H,O.

G6ce 12 H,0: 1dy H,0 trong (ngt8,75g B/100g H,0, ké ON song song v6i truc tung. Lay
trén truc tung H,0 K tuong ung 6,25gA/100g H,0, ke KL song song véi truc hoanh. Giao diém
ctia duong ON v KL chinh la diém he m.

4. Biéu dién hé trén toa do vuong hink 16.
Ta phai tinh ham Jugng cha mudi vi nude theo tong mudi kho.
Téng mudi trong m 110 + 30 = 40g

trong do

]
A :I(()) 100 = 25g/100g mudi kho

B: i—g .100 = 75/100g musi kho

16
H,O:. —409 .100 = 400¢/100g mudi kho

Trén truc AB tim diém thanh phdn cta muoi kho L

Ké KL song song véi tryc tung, ldy tir L dén K mot doan = 400 roi ké dudng NO song
song vdi truc hoanh.

Giao diém cla LK va NO chinh li diém he m.

Vi cdch 1am nhu trén khi ¢6 bang s6 licu ho tan holdn chinh chiing ta $& 1ap duge mot dé
thi hoan thién.
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[IL. CAC LOAI b0 THI HOA TAN VA SU PHAN TICH CAC QUA TRINH TREN PO

THI

A DO THI HOA TAN DON GIAN NHAT
Néu hai mu6i trong he ba ciu tur chi k&t tinh mudi khong ngdm nudc thi d6 thi cta nd la
don gjan nhat. Hinh 1712 dé thi biéu ki€n clia loai gidn do nay.

AX

H,O

b
Hinh 17: He AX, BX - H,0. D6 thi hod tan don gian nhil.

Ba dinh biéu dién H,0 va AX, BX nguyen chat.
9Cy. Vidy 0 U'C ta thém din mudi

ab bidu dién AX va BX trong 1,0 & nhiét do C(t
hoa tan cua AX la all. Tuong

Piém
y 61, két qua ta duge dudng

BX vito a thi do hoadan clia AX & tha
1 ta dugc dudng hoi tan ciia BX 13 bE.
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Bang 4. Hé NaCl - KC1 - H,O

% KL pha long

! Nhiét do 0'C Piem NaCl K Pha ran
25 a 26,45 0,00 NaCl
21,00 10,00 NaCl
Eos 20,40 11,15 NaCl + KCl
15,00 14,50 KCl
T 10,00 18.50 KCl
b 0,00 26,40 KCI
¢ 28,20 0,00 NaCl
22,70 10,00 NaCl o
17,60 20,00 NaCl
E o 16,80 21,70 NaCl + KCl
10,00 27,10 KCl
5 d 0,00 35.90 KCl

Nu(l

Hinh 18: H¢ NaCl, KCl, H,0, 25"C, %KL.

KCl1
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Didm bio hoit chung hai musi E goi $a diém Otecti.

N&i AxE. BxE s& chia dé thi thanh bon khu vue:

1. aEbH,O khu vire dung dich chua bio hoi:

(Vi dy : diém K bat k¥ trong khu vue nay 1 didm biéu dién dung dich chua biio hoa)

Khu vue AXaE vi BXbE 1a khu vuce ket tinh ctia mudi AX v BX. Mgt ditm bat k¥ trong

khu vire nity déu do hai pha teo thanh. Vi du: he L I do pha rin AX vi dung dich biio hoa AX/g
tao thanh. Quan hé v luong gita chang i
~ Luong phiat ldll AX ol

Luo‘nn dun;_, dmh lmo hoa A}\ AX L

Tam gidc AX BX E 1a khu vue ba plm Muoi AX, mudi BX va dung dich bio hod chung E

tao nén, quan hé vé lugng gitta ching ¢6 thé ding hai lan quy tac don bay dé 1inh. Vi du diém hé
M

Lugng pha ran AX + BX(f) ME
L 1r(mg: 7 dung dlch bio hoa Lhung F- ﬂ\_f[_
Luung pha ran AX tB)\

Luan;_, pha rin BX | TAX

Theo trén do thi pha cho ching ta biet trong mot didu kien nhit dinh hg tao thanh boi AX
_BX, 11,0 thuoc trang thdi no (cé may pha, thanh phin cia cdc pha nhi the nao?) va mdi quan
hé v¢ lugng gitta cde pha.

D6 thi pha con bi¢u dien duge mot loat trung thdi can bing cua mot he. Trén hinh!8 lay
diém he chua bio hoa la dung dich 1 dil xétquii trinh ¢o ding nhiet ¢ 25°C.

Trong qud trinh co ¢hi ¢6 H,O bay hai. con luong tuyct doi cha mudi vaty 1e vé lugng cua
hai mudi ciing khong thay déi. Nen diém hé s& dich chuyén theo dudng H0.1. Viduy c6 dén can
{(di¢m 4) dimg lai.

Lich tfinh c0 $& qua ba giai doan:

Tir 1 - 2 dung dich tir chua bo hoa dén bt diu bio hod KCl

I\J|

. Lugng nuocbavhm 1=

Luong hé m&i 2 con Lu I 10 1

Tir 2 - 3 do o mit nude, KOl s& khong ngimg ket tinh tich ra tir dung dich khi¢n ham
luong tuong doi ctia NaCl trong dung dich tang dan khi¢n diém thanh phan dung dich biio hoa
{pha 16ng) dich chuyén tir 2 theo 2E,své Fos, h¢ dén 3, pha rin van la KC1, khi d6 dung dich bat
ddu bio hoa them NaCl

Luong nude bay hoi 2
N Lugng hé méi 3 TR

-2
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Lugng dung dich cung biohod E,; 3-KCl

Luang KCl két tinh 3-E.,

3. Twr 3- 4 nuée bay hoi, NaCl, KCl cling két tinh, pha long ¢6 thinh phin bat bién {(trude
sau van E,;) cho dén khi €6 can, diém heé va diém ran riing v6i diém 4.

Lugng nude bay hoi 3

e

Luong pha ran hén hop (NaCl + KCD) 11,03

Lugng pha rdn NaCl _ 4 -KCl
Luong pharin KCl 4 — NaCl

(Trong dé bao gém ca két tinh clia giai doan 2 va 3)

Cdn lun y: Thanh phéan pha long E balt bi¢n 1a do lugng mitde bay hoi, mudi két tinh déu
theo ty I¢ thinh phan cua Ejs . Thuc ra hon hop ran ket tinh tich ra & giai doan nay duoc bifu
dién bdi diém pha rdn K - tong rin ca hai giai doan nay 1a 4 - e 1a trong giai doan 3 cing v6i
sy hinh thinh K 1a su xam nhap cua KCI dii ket tinh & giai doan 2 vio hén hop rin 1am cho diém
hén hop rin chuyén din dén 4.

‘Thanh phén E,; bat bién cé thé thay qua quy tic pha.

C=3-3=0

Nhung lugng tuyét d6i coa E,, thi it dan.

Cde quy tic ndi dudng thang va quy tic don biy déu tng dung duoc dé tinh luong trén
loai do thi nay.

B. DO THI HOA TAN MUOI - NUGC 11E 3 CO TAO HOP CHAT HYDRAT

Néu musi trong hé ¢6 thé két tinh thanh hop chat hydrat thi dé thi cua he s& phiic tap hon,
¢6 thé chia chiing thanh hai loai sau:

1. Chi ¢6 mét imuoi 1go hydral, do thi ol ¢6 mie dicm bdo hoa chung.

Ngoai cdc khu ta di biét ¢ thém khu ké1 tinh cia BX.nH.O0: Bx.nH,0Q.Fb vit khu toan rin:
AX.Bx.nH,OBX. Khi l4p dé thi loai nay ching ta chi ¥ xdc dinh thinh phin cua hop chat hydrat
tride (theo cong thic phan tir). Vi du ddu diém thinh phin cia Na,S0O,.10 11,0 tén hinh 20.
Dua vao cong thitc phin tr ta tinh duoe trong hydrat 6 chita 44,1%Na,S0O,. Réi dat né 1én ruc
H,0- Na,S0,.Ta xét qud trinh ¢6 dang nhict dung dich 1 trén hinh 20

Gial doan -2 Tich 11,0 dén 2 bit diu biio hod Na,SO,.10H,0

Giai doan 2—3 Tich H,0, Na,SO,.I10H,0O két tinh. Hé 23, long 2E diém E bar diu
bao hoa NaCl.

Gia1 douan 3: Hé 3—4: tich 1,0, NaCl, Na,SO,. 101 L,O ciing két tinh.
Pha long bit bién ¢ E cho dén khi pha rin dat diém 4 1hi mat long.
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Hinh 19: D6 thi he bac 3 tao hop chat hydrat.

NacCl

Na,S0,

b Na,S0,.10H,0

Hinh 20: He NaCl - Na,SO, H,0, "C %KL.

Giai doan 4; He di tir 45, khong con long. Thue chit diy 1a giai doan thodt nuéc ctia
N2,50..10H,0 d¢€ tao Nu,S0,

Pén 5 qué rinh thodt nude hoan 14t he con [ai 4 hén hop rén: NaCl va Na,SO,

47


http://www.thuvien247.net

www.thuvien247.net

2. Chi & mot mudi tao hvdrat, 46 thi ¢6 hai diéin bao hoa chung
Hinh 21 1i d6 thi loar ndy, ngoai khu K&t tinh Bx. nf10 con ¢é khu k&t tinh ¢oa mudi By

ang val dudmg do hod tan PE. Ching ¢6 hal diém bio hoa chung 1 P va I3

A X

H,0 b Bx.n H.O BX

Hinh 21, Heé o thanh hop chat hydrat ¢6 hai diém bdo hoa chung.

Beang 5:1e NaCl — Na,SO, - [LO

a ) , TP % pha lone .
Nhi¢t do 0'C Biem - Phat ritn
NaCl NSO,
(0 a 26,30 0,00 | NaCl -
[ I - 2565 1120 ENaCl+ NSO, 10 H,0
20,00 110 NaSO.101LO N
15,00 1,20 N2, S0 10 H.O ]
| 10,00 1,60 Na,50,.10 1,0
-. 500 2.80 Na,$0,.10 H,0O
b 0.00 4,60 NSO, [0 H,0
25 A 26,45 0,00 NaCl
2500 | 2,80 NaCl
E 22.90 6,90 NuaCl + Na, S0, N
20,00 9.00 Na,S0,
500 1400 NaSO, |
P 14,00 15.00 Na, SO #+Nu,80,. 10 H,0
10,00 15,60 Na,SO,.10 FL,O
5.00 17.80 Na.S0,.10 1,0
L b 0.00 2180 | NuySO,. 10 H,0
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Na, S50,

b Na,S0,.10 H,O
Hinh 22 He NaCl - Na,SO, - H,0. 25'C, %KL..

Qud trinh co ding nhiet rén logi he ndy dui thé nhu phia wén da trinh bay chi c6 mot it
khdc biét nho. C6 thé 14y vi dy trén hinh 22 do bang 5 v& thanh cla he NaCl - Na,S0, — H,O —
25%KL.. Diém hé ta 1dy nghién ctu 13 diém 1" Toan bo qud trinh c6 dang ahiét dung dich 1 c6
thé chia lam nam giai doan la:

Dung dich tir chua bio hod dén bio hoa Na,SO,.10H,0; Na,SO,.10H,0 k&t tinh;
Ni,SO,. 10H,0 thedt nude; Na,SO, két tinh, Na, SO, va NaCl ciing ket tinh. Ta ¢hé y gial doan
thoit nirde cia Na,$0,.10H,0 {(3—4).

Khi c6 tuy la Na,SO, v Nu,SO,. [0H,O cling bio hod nhimg khong phdi-ca hai cing ket
tinh ma xay ra qud trinh thodt nudc sau:

N1,50,.10H,0 — Na,SO, + 10 H,0%

Pé tao hdn hop tinh thé, diém thinh phdn pha rin s& dich chuyén tir Na,50,.10H,0 dén
Na,50, .

Khi pha rin dat Na,SO,, h¢ dat dén 4, ching 16 qua trinh thodt nude hoan tdt. Pha rin
hydrat mat thi:

C=K -®=3-2=1

Nén tiép tuc ¢o do Na,SO, két tinh (pha ran) pha léng dung dich s¢ tr P dén E cudi ciing
cocan o E.

Piém E ia diém biio hod chung clia hai mudi ma khi ¢ thi ca hai ciing két tinh dén khi co
can
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Dugc goi [a diém bio holl chung cling thanh phan - dic diém 1a n6 nim trong tam gidc
thinh phin do hal mudi bie hoia va nude wo thanh (tam gidac H, O, Na,SO,, NaCl)

Biém P la diém bio hoa chung khong ciing thanh phin hay goi la diém chuyén - né ndm
ngoii tam gide thinh phan (lam giic H,0. Na,SO,.10H,0. Na,50,).
C. GIAN DO BAC BA MUG - NUGC TAO MUGT KEP

Hai muéi ¢6 thé két hop véi nhau d¢ tao thanh musi kép. Ching cd thé quy nap thanh hai
loai;

1. Tue thanlt muoi kép g biop

iTinh 23 ¢4 thi tao mudi kép trong hop khan hinh 23°d6 thi hé tao muéi kép tuong hop cé

ngam nudc.

Bicm thanh phin cia muéi kép 11 D va D.nH.0

Mudi kép tan tuong hop (trong ximg) th muci kép khi hoa 1an khong bi phin huy, khi ¢6
dac dung dich ¢é thanh phian mud: kép thi mudi kép dé lai két tinh.

Vi du: Phen nhom kali: K.S8O, AL(S0,Y..24H,0 khi hod tan thinh dung dich bio hoa thi
né van giit duge tinh chat cia phén nhom ma nd khéng bi phan huy.

Néu dem ket tinh dung dich ¢6 thanh phin cic mudi K,80,, Al(80,); theo ty 1& cia no
trong phén nhom la két tink lai.

Vi loai hé ¢d tao mudi kép tan twoug hop (D) thi duimg ndi 11,0 véi mudi kép cat duong
hod tan ciua mudi kép (E,E,) va chia tam gidc thanh hai h bic ba don gidn:

BX

Hinh 23- 135 thi bic ba tao mudi kép tuang hop khan,
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Hind 237 - 11¢ 1o mudi kép wong hop ngam nude.

Vi dy: Hinh 23: duong 1,00 cat B,IE, va chia tam gidc Ax. BX, H,O thinh he AX-H,0-D,
BX-H,0-D. I, E,la ha diém biio hoa chung cl hai hé ba dan gian.

Khi tién hanh qud trinh cd dang nhict, h¢ co thanh phin nim ding tren duong ndi 1,0 véi
muéi kép (H,0.D, H,0.D.nH,0) thi diém co can cudi cing 12 diem F (L4 diem giuo nhau gilia
"dudng bio hod E|E, va dudng H.O mugi kép). Vi ban than dudmg 11,0 mudi kép ¢6 thé col nhu
dudng bicu dién cha he hai cau tr (D 1LO, D.nil,O - H,0).

2. Tao mudi kép tan khong titong hop

Pay la muoi kép Khong thé 1a0 duge do o kEt tinh mot dung dich ¢6 1y 1¢ thinh phan cla
cdc mudi nhu muoi kép (nbu dung dich 6 thanh phin nam trén duding no1 HLO vai mudi kép) v
khi tiép xiic voi H;0 nd s€ bi phin gidi. Pem co ket tinh la chi ¢6 Mot trong cic mudi o muo!
kép k¢t unh.

Pac diém clia d6 thi logi niy la duong noi H,O - Mudi kép khong cit dudng hoa tan cia
mudi kép

Nguoi ta ting dung tinh chat nay dé diéu che KCl i Cacnalit:

KC1.MgCt,. 611,0 + niL,O = KU + MeCl, + (u+6) 1,0

Ciui v: Vice phan chia he tan tuong hop vi khong wrong hop chi 1a wong d6i vi rang €0
thé ciing mot hé nhung & diéu ki¢n nay né la tuong hop nhung & diéu kien khie nd la khong
wong hop. Trong 3K,50,.Na,50,¢6 78,0% K,50,.

Ta xét qua trinh ¢ ding nhiet trén do thi hinh 25 (duoe xay dung theo & ligu cua bang 6)
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Ta xé1 cu thé dung dick ndm trong tam gidc H,0 LA H,O.

Xét dung dich 1 ndm beén trdi dudng H,Q G va dung dich 3’ nim phia bén phai dudng

1L,OG.
Bdng 6. He Na,SO, - K,S0,- H,0, 50°C
%KL pha long
i Diém Pha ra
| K.SO, Na,S0, o
L 14,19 0,00 K.S0,
A 13,80 3,68 Na,50,+3K,50, Na,80,
B 5,85 29,40 Na,50,+3K,50,.Na, 80,
M 0,00 31,60 Na,50,

Dung dicl 1: Hai giai doan dau khong ¢4 gi dac bict (12 vi 25 3)

Hé dén 3-thi dung dich 12 diém biio hod chung A

Tiép tue co he tir 3 dén 4. Dung dich dimg & A. Rén dich chuyén trén K,SO,. Na,80, vé 4

Dung dich A 1uy 1 cliing bao hoa K,S0, vi G nhung hat mudi niy s& khong ciing két tinh
ma K,S0, két tinh trudce s¢& tan ra, con G s& két tinh theo cong thic sau:

Dung dich A + K,SO,(rdn) — Musi kép G4 + H,07

Theo quy téc pha C, = K - ©. N€u ¢6 ba pha t6n tai (hiong A, rin K,80,. rin G) thi C, = 0
tic thanh phan dung dich s& bt bicn. Vay tai sao K,SO, két tinh trudc lai tan ra? Vi rang dung

: P . L K,S
dich \A' ndm phia phai cha dudbng H,O uic la: ("‘—OiJ <(—K§&] .
Na 2 804 dungdichA Na 2 SO4 i kép G

_786

=244 <3,68

Néu chi ¢6 mudi kép G ket tinh tir dung dich A thi ham lugng K,SO, sé giam dén. dung
dich nity ciing s& dich chuyén tir A—B. Diéu niy 13 khong duoc khi tén tai pha rin K,SO,. Thuc
1€ K,S0, riin phii tan ra dé bé sung cho dii vio dung dich A.

Do dung dich ban dau 1 nam phia trdi ctia dudng nude musi kép tirc 1a:

[ KESQ&] )( K,S0, |
Na2504 dunyg dich | Na2504

muot kip G
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Khi qud trinh ¢6 két thic (diém 4) K,SO, van con thira t

al dung dich twong tng ciing s co.
cun theo thanh phin A.

H.0

BX
Hinl 24 D6 thi hé tao musi kép khan khong wong hop.

AX

BX

Hinlt 25. D6 thi heé 3 tao mudi kép ngam nude khong tuong hop.
Dung dich 3: Khi co d:‘ing nhiét dung dich 3, ha giai doan diu (3" =44 -3 305 567
tinh hinh xdy ra giong nhu diém 1.

Khi diém h¢ 12 6” thi pha [éng 13 A, rin Ia thuin G, K;50, két tinh & giai doan trude d3 tan
dé chuyén thanh G hoan tat - 6 pha chi con 1a 2 (ran G v dung dich A) nén

C=K-d=3_72=]
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Na,S80,

Hinh 26. He Na,SO, - K,S0, - H,0, 50°C, %KL.

Tiép tuc 6, dung dich & khong c6 K,S0, bo sung khién ham luong K,SO, giam dan nén
dung dich s& dich chuyén trén AB din vé B, h¢ dat dén 7" dung dich sé la dung dich bio hoa
chung B.

Tiep tuc ¢o s& c6 musi kép G va dung dich Na,S0, cling két tinh. Dung dich bat bién & B
cho dén khi co can. Diém 3* khic diém 1 diém 3° nim phia phai dudng H;OG tie: (tia két tinh

musi kép)
( KESQLJ ([_}(ﬁ()LJ
NHJ-SO“ dung it 3 N{12804 mudi ke

Nén toan bo K,SO,két tinh trude két hop vai Na,80, trong dung dich dé tao thinh G vin
con du Na,SO,

Trén biéu do thé hien 1a dung dich A dimg lai, néu ti€p te ¢6 58 191 A vé B vi cudi ciing
cocan o B.

Bi¢m A fa diém chuyén: Piém bio hoa chung di thé (n6 nam ngodi tam gidc thanh phin
H,0O K,S80,G). Nhung né khic diém chuyén tong he 120 hop chat hydrat 1a: Trong diéu kién
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nhéat dinh né ¢é thé 13 diém o can. (vi du: hé nam trong tam gide H,O G K,50, {wrong hé tao
hop chit hydrat thi day khong thé 13 diém ¢o can)

D. PO THI HOA TAN MUOI - NUGC BAC BA PHUC TAP
Bing 7: He K,80, - MgSO., - 1,0. 25°C, %KL

) GeKL pha long )

biém Pha riin
K.SO, MgSO,

a 10,75 ) 0,00 K,50,
10.90 5,00 K,S0, )
10,90 10,00 K,50, i

P 10,80 12,60 K,50, + K,50, .MgS0,.6H,0
9,20 { 15,00 K,S0, MgS0,.6H,0
6.60 20,00 K;50, MgSQ,.6H,0
4,40 25,00 K,50, MgSQ0,.611,0

E 4.00 26,30 K,50, Mg50,.6H,0 + l\-1.gSO4.7H30
0,00 27.00 MgSQ,.711,0 ;

K.S0,

K80, Mg20 .6

Hinh 27 He K,80,- MgSO,-H,0, 255, % KL.

Day 1a hé ¢6 d6 thi 13 18ng hop cha cac loai do thi ta di tling nghién cltu qua & phin trén.

Lh
th


http://www.thuvien247.net

www.thuvien247.net

Bang 8- He KCI- MgCl, -H,O

Piém %KL Pha long \ Pha ran

! KCl MeCl,
F_l 26,40 0,00 KCl
14,90 16,00 KOy
6.70 o 20,00 ka
? ?;,40 26,90 KCI + KCI. Mch‘GH:O
1.10 30,00 KCl. MgCl,.611,0
E 0.10 35,60 KCl. MeCl,.6H;0 + MgCl,.611,0
b 0.00 35,60 MeCl,.6H,0

C6 theé ldy vi dy nhu hé K,S0,- MgSO,- H,0. 25'C,KCl - MgCl, - H,O. 25"C duge trinh
bay ¢ hinh 27 va hinh 28

Trong K,;50, Mg50,.7H,0: K,580, chi¢m 43,2%, MgSC, chicm 29.8%
Trong MgS50,.7H,0: MgSO, c:hié'm 48,9%

Trong KCLA eSO, 6H.0:K, SO, : KCI chidm 26,8%. MgCl, chi¢m 34,2%.
Trong MaCl, 6110 : MeCl, chidm 47%.

MeCl

FMeCl, 6H,0

KC1MgClL6H .0

H.0

K]

Hinh 28: Hé KCl - MgCl,- 11,0, 25'C, %KL
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E. HE BAC BA MUGI - NUOC CO TAO TINH THE HON TAP

Trong mot s6 it hé ba khi két tinh thi thanh phén pha rin khong phai & hop chit hod hoc
don (mudi tinh khigt, hydrat, mudi kép) ma la mot dung dich rdn- no 1a nhimg tinh thé ¢o thanh
phén bién dai lien tuc tuong (g vai sy bién d6i thanh phin vé lugng cla pha long. Dung dich
rin nhu vay got 1a tinh thé hon tap.

Bang 9: 11¢ K,80, - (NIL),80, - H;0,25'C

;l ’7 | ¢ KIL. Pha long | Pha ran I|
‘ g !
e K.SO, (NI,),50, (Nfi.i];@_l Cong thiic phan tr ].
] 10,79 0,00 0,00 K,SO, |
2 9,03 13.99 6.80 KIS('L.(N.I-L)ES(L
3 | 7,15 2342 15.50 | KaSOL(NIE),S0, 3
4 5.09 32.25 28.30 K,SO,.(N11,3,80,
E 1,15 35.86 3930 K,SO,.(N1[,),50, j
6 3,83 36.92 51,00 K,SO,.{NH,,50, .
7 2,47 39,88 80.80 K,S0,.(NH.),50,
8 2,06 40,62 85,00 K,$0,.(NH,)-80, i
9 0.00 | 43.41 | 100,00 | (NH,);80, N

H,0

'
'
!
'
1
'
¥
1
1
1
1
L
L
'
4
»

»——# (NH])ES()L
2 34 5 6 7 8

[inh 29: He K,80, — (NH,),50, - 1,0, 25'C.
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(3 cac dé thi trude. rong khu vie hai pha, duong 16 dinh pha ran vi pha long can bang

nhan s& giao nhau & mot diém (la diém thanh phin pha ran).

3 heé ba ¢6 tao tinh thé hon tap, thinh phan pha rin khong phii ji mdt di€m mi 13 mot
dudng (vi du: duong 11, 22, 33....) ta goi 1a dudmg két tinh khong thé bo duge va né duoc Xac
dinh biing thyc nghiém. (MGi mot diém trén dudng 1ong phai tuong tng vai trén dudng ran).

V. GIGL HAN CAC QUA TRINH THAO TAC TRONG CHE BIEN MUOI

Dé thi bac 3 hé mudi - mude chir yvéu duge dung dé tun cdc difu kién cong nghé thich hop

cho viée ché bien cic loal muéi tinh khidt {mudi khan, nudi ngam nutde, muot kép)

Diéu kicn diu tién dé diéu ché duge mdt mudi 1a diém he phai nim trong khu ket tinh cha
mudi d6 - cdc bign phap dé dat duge mue dich do la: o dic, pha lodng, bi¢n doi nhiet do , thém
hoac bd mudi.

Hé phai nam trong trudng K&t Goh cila mudi cin sdn xudl mai chi la diéu kicn dau tién dé
hoan thanh qué trinh cong nghé. Nhung jum sao phai dat dugc san phim nhicu va tink khiét lién
quan dén viéc niy la gioi han cha qui 1rinh thao tic.

1. Cé dac va gidi han

Thong thudng, dé san xuit mot mugi tir dung dich lodng phai tién hanh bién philp co dic.
Vi du: Tir dung dich K phai ¢ dén hé méi K, s& thu duge mudi nguyén chat BX k&t tinh va dung
- dich bao hoa BX 1a L. NEu ticp e co dén K, € thu duge mudi BX két tinh va dung dich bio
hoi chung AX va BX 1a BE. Néu co qui K, s& ¢6 musi AX két tinh clng BX.

Hinh 307 He AX - BX - H,0, U'C. %KL.
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Tir dé thj hinh 30 d& ding thay ring lugng BX nguyen chit ket tinh tir diém K, 16n hon tie
didn K,. Vay diém K 1a gidi han cta qué trinh co dic he K o nhict do 1 d¢ thu duge mudi BX
nguyén chit ket tinh vo1 lurong 16n nhat.

2. Pha loang va gidéi han
Tir mot hon hop hat hoac nhiéu mudi, 0& cd mét mudt nguyén ¢hal trong nhiu trudng hap
¢6 thé tién hinh hoa tan cic 1ap chit dé thu dude mot mudi nguyén chat.

Vi du: Tu hon hop rin m, do AX va BX tao thanh, dé thu duge AX neuycn chat von luong
nhidu nhat thi phai tién hinh hoa tan 1M, dén m, nhu trén hinh 30, Vay 2idi han cla qud winh pha

lodng 1a m,.
V. UNG DUNG THUC TE CUA DO THI BAC 3

Vi g 6 Lap trinh 1y va tinh todn luong cua qud tinh phan ly Simenhit bigt thanh phan
clia Simenhit Ya: NaCl 70%, KCL30%.

Vi dé hea tan cua KCI hién thien nhicu theo uhiét do con NaCl thi nguge Fai —nen ta ding

phuong phip bicn thién nhiat do de dat mue dich phan ly Simenhit tso KC1 va NaCl, Ta chon ha
nhiét do dé dat duge 1a 25'C va 100"C

D6 thi hinh 31 duoc lap tir bang 4

Piém K bicu dién thanh phdn nguyén ficu diu (70%. 30%). Diu tién 1a ding nude &
© 100"C dé hoa tan Simenhit K. Dén diém he mudi L. (la gidi han cla pha Joing) no s¢ phin lam

hai phin :
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Pha rin [a muéi tinh NaCl,

Pha 16ng 1a dung dich biio hoa chung I, chita toan bé KCl va mot phin NaCl trong K tan
ri. Pern phan ly pha rin NaCl, dung dich con lai 1a E,,. Ndm trong truong ket tinh cta KCl &
25"C. Lam lanh dung dich E ,,, xuong 25"C ta s& thu duge KCL Dung dich con lai 1a m nam trén
duong bEy;. Dimg 06 dé hoa 1an mot phin nguyén ligu diu sé duge hé mudi N, cic thuo tic tiép
‘nhir & trén chiing ta ¢ ¢6 duge mot qud trinh twdn hoin theo tam gidc: mNE, . Ta s€ ding ca ba

~phuong phip d€ tinh lugng- ta tinh theo s phin ly mot tin Simenhit K

_1. Tinh theo phuong phap do thi: (theo quy tic don biy)

. , \ . 40,5 _
Luong nude cin hoa tan ¢ 100°C = Lugng K. _K—L =1000. = =838 kg
y . LE,
Luong NaCl ran thu duge = Luong h¢ K. - - -
NaCIE,,
o <
= (1000 + 838). 122 — 476 kg
75
Neén luong dung dich E,, = 1838 - 476 = 1362kg
4 25°C:
, — mb,
Luong KC rén thu duoc = Luong B — 5 =1362.—— =139 kg
mKCl 78,5

Nén lugng pha long, 1a dung dich m s€ la:
1362 - 139 = 1223 Kg
2. Tinh luyng theo phuong phip ty 1é

O giai doan diu khi dimg nude hda tan thi tedn bo KCi chuyén vao Iy, nén KCI 1a cdu tir
¢6 luong tuyét doi khong doi.

Tir bang 4 ta tra duge thanh phan B,
NaCl 16,8%, KC1 21,7% con lai 1a H,O = 100 -38,5=61,5
Tir day ta ¢6 thé tim ra luong E

Nong d6 cdu u’_r dia bict lwgng tuyét dditrong B, _ Luongtuyet d6i KCl

Nong docuaE |, LuongE,,,,
Luong E, = 1000.0,3. ﬁ? =1382 kg. Toan bd nude nim trong E,,, nén:

Luong nude them vao ¢ 100°C = Lugng B,y - 61,5%
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Luong NaCl ket tinh = (Lugng K + luong H,O thém) - Lugng E,w
1382 = 468 kg

= (1000 + 850) -

E,u 1am lanh xudng 25"C chi c6 KCl k&L tinh, luong tuyét déi m khong d6i- thinh phin

cla pha 1ong m tra duge trén dd thi NaCl 18,7%, KC1 12, 8%, con lai la H,O

Lungdungdichm ___ 1

Lugng NaClwongm 0,187
Luong dung dich m = 1382.0,168. L 1241 kg.
0.187
Nén lugng KCI két tith= Ey - m = 1382 — 1241 = 14lkg

3. Tinh luong theo phuong phap cin bing vat chat

Budc 1: Phuong trinh cén bang vt licu chung:

NaCl: 0,7 NaCl: 0,168
L00OK | KCI1:0,13 | +xH,0 = yLy, | KO 0217 | +zNaCl
H,0:0 1,0 : 0,615

Phurong trinh can bang vat liéu cho timg cilu tir:
NaCl: 700 = 168y + 2
KCl: 300=0217y
ILO: x =00615y

Tir d6 gidi ra duge:

Lugng H,O dem pha lodng : x = 852kg

Luong NaCl két tinh:  z = 467kg

Luong dung dich E,c  y = 1382kg

Budc 2: Phuong trinh can bang vit ligu chung:

NaCl: 0,168 NaCl: 0,187
1382 E,, |KCl: 0217 |=xm | KC1: 0,128 | +yKCl ~
H,0: 0,615 H,0 : 0,685

Phuong trinh can bing vat liéu timg cdu 1
NaCl: 1382 x0,618 = 0,187x
KCl: 1382x0,217 =0,128 x+y
H,O: 1382 x 0,615 =0,685x
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Gidi hé trén sé duoc: Luong KO k&t tinh y = 141kg
Lugng dung dichm: x = 1241kg
Nhan xét: Phuang phdp dé thi don giin nhung s6 lieu phai chuin khi doc tren dé thi. Hai
phuong phdp sau hoi phic tap nhung do tin ciy cao hon - chi cin xdc dinh diém thanh phin
dung dich ding.
Cuéi cing dua vao do thi hinh 34 ta tinh todn vé lugng cla qui trinh tuidn hoin mNI:
. theo 100kg sin pham KCl

Qua tinh todn trén ta ¢d duge quan hé vé lugng nhu sau:

KCl 141 KCl : 100
Dung dich m 1241 boi'thanh 100kg SP KCt — Dung dich m: 883
E,, 1382 B 1 983

B¢ tuidn hoan ta dun néng m 1én L00°C dé hoa tan nguyén lidw:

100°C
Dung dich m + nguyén licu X = hé méi N(NaCld + E,,)

Goi tluong NL K thém vao la x kg, luong NaCl két tinh 1a ykg, s€ ¢d phuong (rinh can

béng sau:
883m E(flg ’1128; +0,7.NaCl + 0,3.KCI = yNaCl + 983 E,,, ;g[é);lﬁf
H,O : 0,685 H,0:0.615
Cic phuong trinh cin bang vat li¢u cho timg cdu tir:
NaCl: 883.0,187 + 0,7x = y + 983.0,618 (0
KCl: 883.0,128 + 0,3x =983.0,217 ()
H,0: 883.0,685 =983.0,615 (3}

Tir ¢2) gidi duge x =333,3kg

(3) 6048 ~ 604,5 ndi lén qud trinh khong ¢dn (hém nudc ciing khong can 1am boc hoi
nuase

(1} Lugng NaCl két tinh y = 233,3kg

Toan bo qud trinh tudn hoin ¢6 the biéu dién ¢ hinh 32.

Vi du 7. Phan ly hén hop rin NaNO,, KNO,. Ta thir tim quy trinh phan ly tmg v6i nguyén
liéu ¢6 cdc thanh phan khic nhau. Ta xét ba truéng hgp sau:

L. Nguyén licu chia 80% KNO;, 20%NaNQ,,
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Being 10: B NaNO;, KNOs, H,0,°C, %KL

. %KL pha long
Nhiét do | piem

NaCl
233.3kg

Simenhit
333,3kg

~ Dung dichm He N
883 kg 1216,3 kg

E100 S
i
983 ke >\ 100k

Hink 32 So d6 tudn hoan san xudt NaCl va KCl Simenhit.
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biém thanh phin nguyén licu 13 F. Trong nguyen licu ¢ giau KNO, nén chi can thém
nude da ¢6 thé phan ly tao KNO, tiy trong F.

Néu nhi¢t d¢ thao tic chon Ia 25'C thi 2idi han cua hoa tan 1a diém G. Vé mat Iy thuyét
diéu trén hodn toan hop 1y .

NaNO;

K(30%)

——
e
———
o =
o

——

KNQO,
M M”

Hinlt 33. Hé NaNO, - KNO, H,O, 25"C va 100"C, %KL,

Nhung trong nguyen li¢u thong thudng con chifa tap chat khong tan (nhv cdt, bui...) nen
dung phuong phap trén s& khong loai duoc chidng. Phuong phip thutsng duoc dung la diing nuéce
dé hoa tan toan bo nguyén liéu & 100°C thanh hoan toan long, lec bo tap chét réi fién hanh lam
lanh dung dich sach dé thu KNO, tinh khiét.

Vi muc dich trén luong nude hod tan can khong ché sao cho hé mai phai nim trong trutng
két tinh clla KNO, & 25°C va phai nim trong khu toan dung dich & 100"C. Trén hinh 33 diém H
la diém cdn tim - né gin H,O hon G nén lugng sin phim thu duoc s& it di, song 06 lai phi hop
vat yéu cau thuc & clia cong nghe, -

2. Nguyén héu chita 30% KNO,,70% KNQ,.

Trén do thi, diém nguyen licu 1a K. Noi H,OK. @t ci cdc didm nim trén H,OK déu khong
qua tudng ket tinh cia KNO,, nén chi mat lin thém nude vao nguyén licu s& khong thu duge
KNO,ma phai tién hanh nhur sau:

3 100°C them mot lugng nhd nude vao K dé duoc he méi w.
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w 1a do pha ran NaNO, vi pha long la dung dich A” giau KNGO, tao nén phan ly rin
NaNO, con lai dung dich Anim trong ving ba pha & 25°C. Ta lai thém nude vio A™ d€ duge hé
méi Y va lam lanh dén 25°C & thu duge rin KNO, va pha 1ong A. Phan ly rin KNO;, con lai la
dung dich A. Dem gia nhiét dung dich A va thém mét phian nguyén li¢u K s€ duge hé mai w'.

Sau dé qud trinh s& tudn hoin theo Aw’A"YA dé thuc hién qud trinh phin ly tao hai muci
tinh (sinh vién tr tinh lugng).

3. Nguyén liéu chita 5% KNO,, 93% NaNO;:

Biéu dién boi diém K trén dé thi.

|
-

Néu & 100"C mi thém nudc hoi tan dé duge hé mudi R thi viec phan ly NaNQ, s& kho
khin vi cdnh tay don NaNO,R tmg véi luong dung dich A” qud ngin, vi vay ching ta ¢6 thé tién
hanh theo cdch sau:

0 25"C thém nude hod tan nguyén lieu K dé€ duoe hé méi Z: phan ly rin NaNO,, con lai
dung dich léng A, dem c6 cho mat nuée dén w (gidi han cla c6) ¢ 100°C - phan ly rin NaNO,.
con lai 13 dung dich A” dem thém nude dén hé mudi Y réi 1am lanh dén 25°C s& thu duge KNO,
ran vh dung dich A.

Vi & 25°C dung dich A da bio hoa NaNO, nén méi lin xur 1y nguyén li¢u theo cich trén
déu phii ding nudc sach, dung dich A ¢4 1hé tién hanh ¢o dac & 100"C dé tach NaNO, ran va lay
dung dich A", qua trinh sau dé lai ti€p e nhu rén.

NaNO,

K(5% KNO,)

= KNO
M M !

Hinh 34: He NaNO, - KNO, - H,0, 25'C va 100°'C, %KL..
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Vi du 8 Phan ly hén hop ran (NH,),50;, Na,SO,

Day 1a hai mudi c6 thé tao thinh hai mudi phic (muéi kép) nén viee phan ly ching dé thu
duoc mot mudi don sé phai qua mot s6 thao tic phife tap hon - ta 18y h¢ Na,5O,- (NI1,),580, -
H,O 1lam doi tuegng nghién ciu

Bdng 11: He (NH, %S0, - Na,SO, - H,O

Nhiét B %KL dung dich )

do gic | D (NH,),50, | Na,SO, Pharan

25 a 43,40 0,00 (NH1,),50,
Ens 38,70 8,20 (N1L,),50,. Na,SO,.41L,0 + (NH,),50,
E,. 14,10 25,76 (NH,),50,. Na,S0,.4H,0 + N1, SO, |
b 0,00 21,71 Na,S0,.4H,0

60 c 46,80 0,00 (NH,),S0,
s 36,91 16,33 (NH,),80, + Na,50,
d 0,00 31,20 Na,50,

(NH,),S0,

!
l
l .
i
d

B Na,50,.10H,0

Hinh 35: He (NH,),S0, - Na,SO, - H,0, 25C va 60°C, %KL
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Trong (NH,),50,. Nu,SO, 4H,0 c6 31,8%(NEL),S0, va 41,1%Na,SO0,

Trong Na,SO,. 10H,0 ¢6 44,1% Na,S0,

Tt d6 thi thdy & 25"C hé ¢6 hop chit hydrat Na,50,.101L,0 va muéi kép ngdm nudc
{NH,),50,. Na,S0,.4H,0, con E,, thudc truomg k6t tinh cta mudi kép ngdm nuée. Nén khi lam
lanh xudng 25"C thi mudi kép ngam nudc s& k€t tinh vi dung dich con lai ta .

Tir bang s6 lig¢u hod tan 11 va d6 thi ta c6 thé tim ra cdc budc thao tic d€ phan ly hén hop

rin cung legng mudi (NH,),S0, va Na,S0O,. Vi muc dich do , ta phéng to d6 thi hinh 35 thanh
hinh 36 sau;

(NH.),S0,
A
A (NH,),50,. Na,S0,.411,0
y
P
PP
-
/////f;’,l/
25'C P

D -
>

- T,

L
o
e
‘»\
Sy
\\
Na,80,, 60°C N
E \\‘
! Na,SO,

Muéi kép, 25'C

Hinfr 36 Phong dai cuc bo.

Diu tién cé 2632g dung dich bifu dién bdi diém E & 60°C, E ¢6 thanh phdn: 10,8%
Na,S0,, 24,5% (NH,),SO; con lai 1a H,O - dem 917g mudi phic ((NH,),SO,. Na,S0, .4H,0)
thém vao E ta s& duge hé madi F. Sau dé thém vao F 1000g hdn hop mudi (méi tha 50%) s& duge
hé mdi D. D ¢6 thanh phin: 25,5%Na,50,,32,85 (NH,),S0, cén lai {a H,O va <6 luong la
454%¢. D nam trén dudng E,,Na,50, nén s& ¢ két tinh Nu,S0, 14 500g, con lai 1a dung dich B,
cd lugng la 4049g. Lam lanh E,, xuong 25°C sé cé muéi phic ngim nuée keét tinh 917g (bing
lugng di cho ban dau)

Dung dich C con 1ai (3132kg) ¢6 0 60°C dén diém hé méi A iing mot diém trén duong E,
(NH,),SO,, ¢ thanh phan 12,69%Na,S50,, 31%(NH,),S0, con lai la H,0, qua trinh nay da bay hot
mat 887g nude,va ket tinh duoe 500g (NH,3.80,, dung dich E,,con lai 1745g. Sau d6 thém 887¢
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nudc vao Eg, dé pha lodng & thu duoc 2632g dung dich E. Nhur vay 13 hoin thinh mot chu trinh
tudn hoan dé phan ly 1000g hén hop musi thanh hai loai mudi don véi s6 luong ciia mbi loai i
500g.

Vi dy 9: Xde dinh luong va thanh phin pha 1ong, pha ran ciia can bang dugc tao thanh khi
phan huy 100kg hydroxy] apatit bing uxit photphoric chia 55% la P,O,. Diéu kién phan huy la:
nhiet do 100°C, lupng axif tiéu chudn [a 102,5% so vdi lugng tinh theo 1§ thuyét con mitc phan
huy ctia apatit 14 70¢%. Biét thanh phan qua monocanxiphotphat khan ngiam aude vi dicanxi
photphat theo P,0;, CaO va H,0 nhu sau:

M, (Ca(H,;PO,),) PO 60,65%, CaO: 23.96%
Mk (Ca(H;PO,),.H,0) P,0 «; 56,31%, Ca0: 23,96%
My(CaliPQ,) P04 52,10%, CaO: 41,21%

- Tir d6 thi ¢ 100°C, tuy thanh phin cia dung dich c¢é thé két tinh 120
monocanxiphotphat Ca{H,PO;), - Diém M,. Monocanxiphotphat ngam nudc Ca{H,P0,), H,0-
Biém M,K. Dicanxiphotphat - CalIPO, - diém M,

- Biém bieu dién thanh phin cia he thu duge sau khi phan huy hydroxyl apatit bing axit
photphoric phai nam trén dudng axit- hydroxyl apatit.

1. Tinh thanh phan cia hydroxyl apatit theo P,O, CaO va H,O:
PO, : 1‘5'1%22'@ = 42,38 kg thc 42,38%

Trong dé: 142 - khéi lugng phan tir clia P,O.
502 - khét lugng phan tir clia Ca,(PO,) OH
CaO: 3.36.100 = 55,82 kg, trc 55,824
502
Trong dé 56 1a khéi lugng phin tir clia CaQ.
0,5.18.100

7~ 1,80 kg tie 1,80%

H,O:
) 502

Bi¢u dién thanh phdn trén 1én d6 thj duge diém thanh phin Ca,OH{PO ), 1 M.

2. Tinh hrgng axit photphoric 55% di ldy d€ phan huy 100kg hydroxyl apatit, theo phuong
trinh:

Cay(PO,).0H + 7HLPO, + 1,0 = 5Ca{H,PO,), . 11,0

Cir 1,5 PO mudi sé 14c dung vé6i 3,5 PO, cha axit thi 42,38kg I'Os mudi s& tdc dung véi
Xg P,O, cha axit:
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(1,025 1a lugng axit tiéu chudn ldy theo 102,5% luong 1inh toén)

Bang 12: He CaO - P,Q, - H,0, 100"C, %K.
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Bidm %KL Pha long Pha e
P,O; CaO
| a 5,05 087 CaHPO,
| 14,90 2,43 CalPO,
24,70 3,97 CaHPO,
32,89 5,00 CaHPO,
33,82 5,12 CuHPO,
| E; 40,27 5.54 CallPQ), + Cu(H,PO,),. H,0
40,15 5.53 CallPO, + Ca(H,PQ,),. H,O
40,80 5.43 Ca(H,PO,),. H,O
41,67 5,18 Ca(H,PO,),. H,0
45,37 4,30 Ca(H,PO),. i11,0
49,67 341 Ca(H,PO)),. H,O
5291 2,82 Ca(H,POy),. H,0
33,57 2,72 Ca(H,PO,},. 11,0
55.30 2,48 Ca(H,PO,),. 11,0
55,48 2,46 Ca(H,PO,),. H,O
E, 55,08 241 | Ca(H,PO,),. H,0 + Ca(H,PO,),
37,15 1,87 Cu(H,PO,},
58,00 1,70 Ca(H,PO,),
58,83 1,57 | Ca(H,PO,),
58,22 1,49 | Ca(H,PO,),
59,55 1.44 Ca(H,PO,),
61.48 1,13 Ca(H,PO,),
65,35 0,72 Ca(H,PO,),
b 70,03 0,58
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Vay luong axit 12 185. 0,55 = 101,7kg, H,O: 185 - 101,7= 83.3ke

biém thanh phén axit biéu dién bdi B,

70
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A
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b
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Hinh 37: He CaQ) - P,0; - 11,0, 100°

>, G KL,

—p
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3. Tinh thanh phan dung dich sau khi phan huy hydroxyl apatit v&i mic plidn huy 70%
dpatir;

PO 42,38.0,7 + 101,7 = 131,37kg uic [a 51,52%

CaO : 55.82.0,7 = 39,07 kg uic 1315,32%
HO:1807+83,7 = 84,56kg tic 14 33,16%
Tang 255 kg hay 100%

Biéu dién lén do thi 1a diém 1. N6 nim trong khu keét tinh cila monocanxiphotphat ngam
nudc do pha ran Ca(H,PO,), . H,0 (diém M,K ) va pha 1ong 13 dung dich bio hoa 2 ctia né. Diém
2 ¢6 thanh phin doc duoc trén dé thi la: P,O544%, CaO 4,6% con lai 1a H,O 51,4%

4. Lugng Ca(11,PO,),. H,O két tinh (X kg) duce xdic dinh theo quy 1ac don biy

Lugng tinh th¢ Ca(H,PO ), H, O~ 1-2 S & R
Luong dung dich 2 con lai ltl\ﬂ 255-x 73 77
—> x = 155kg

Lugng dung dich con laj; 255 - 155 = 100kg

Vidy 10: Xac dinh lugng va thinh phdn ciia pha long vit ran dudc tao thanh khi phan huy
100kg hydroxyl apatit bing axit photphoric chita 32% P,Os. Diéu kién phan huy la nhiét do
100"C. Lugng axit tidu chudn 13 1029 so vdi luong tinh theo 1y thuy€l, miic phan huy Ia 55%

Gidi:
1. Luong axit 32% P,(3; ding dé phan huy 100kg tar hydroxyl apatit
423835

1,02 =315kg
1,5.0,32

Trong dé: P,O<la 315.0,32 = 100,8kg, H,0: 315 - 100.8 = 214.2ke

2. Thanh phin vé lugng ciia hé thu duge sau khi phan huy, v&i mic phan huy 55%¢0,55)
P,O;: 42,38 . 0,55+ 1008 = 124,] Ikg tic 33,544
CaO: 55,82.0,55 = 30.7kg wic 8,30%
H,O: 1,8 .055+2142 = 215.19kg tirc 58,16%

Tong cong : 370kg  nrc 100%

Bi¢u dién len dd thi la diém 3 (phdi ném trén dudmg ndi diém trdn cla axit B, va hydroxyl
apatit M)

Diem 3 nam trong viing két tinh cia dicanxiphotphat vi vy n6 phan thanh hai pha: pha
ran ket tinh cta CaliPO, va pha long: dung dich bao hoa LJHPO 4

Pha 16ng 4 ¢6 thanh phin xdc dinh tir d6 thj: P,O<:31,5% - Ca0: 4,8%va; HO: 63,7%
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Lap phuong trinh can bang vat tigu cia hé 3 theo PO vi Ca0 d6i vai trang thér dau :
(apatit viL axit) v trang théi cudi (dicanxiphotphat v dung dich 4) dé tinh lrong ran CaHPO,
(Xkg) va dung dich 4 (Ykg) '

Theo PO, 124,11 = X.0,5216 + Y. 0,315
Theo Ca0: 30,7 =X .0,4121 +Y. 0,048
Giai hé hai phuong trinh rén ta duge: X = 34.8Kkg, Y = 333,2kg

Ding dé thi dé tinh vé lugng ctia cdc qud trinh & nhimg vi du trén déu hoin toin ¢6 tinh ly
thuy#l vi rang:

a. Giita céc pha hodn toin & vio trang thai can bing.

b. Sir phan Iy gitfa cdc pha 12 hoan toan {trong ran khong cd giot long ndo va trong long
ciing s& khong ¢6 hat rin nio).

¢. Khong khio sdt céc 18n thit do nira, loc, thang hoa va sut dao dong ctia nhigt 4o .

Do vay céc tinh toan duge tuy ¢6 ¥ nghia chi dao cho san xuat, va cai ti€n cde quy trinh
40 Xudt c6 sdn nhung so véi thue t€ thi van con mot khoang cich.
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Churong III. HE BON CAU TU PON GIAN MUOI - NUGC

1. KHAI NIEM
. D6 1 hé do ba muéi ¢é chung ion va nude tao nén. Ba ion chung do cd thé [i ba cation
ciing c6 (hé 1a ba anion va ¢6 the viet dudi dang cong thic chung la:
AX-BX-CX-HO0O

hoac  AX - AY-AZ-1L,O

Theo quy tac pha C,=K-®=4-1=3

Neén d6 thi bidu dién hé bon don gidn ding nhiét nay phai la mot hinh khong gian. Trong
hé bon don gian ny bao gém:

Sdu he bac 2: AX - BX, AX - H;0, AX - CX, BX - H,0, BX - CX, CX- H,0. Bén hé bac3:
AX - BX - CX, AX - BX - H,0, AX - CX - H(0 vit CX-BX-H,0. Bon didm mudi v nude
nguyeén chat va mot thé tich bi¢u dién thanh phin hé 4.

Nhu vay hinh ti¥ dién 1am gidc déu thod miin didu kien cho viéc bicu dién heé trén

H,O

AX X

BX

Hink 38: Gian d6 he AX, BX, CX - 1.0,
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Mot dé shi khong gian 1a gdm cdc dudmg, mat, diém 1o thinh. Trén co so i cde diém -
sau day 1a cich thé hign mét diém wen do thi.

Vidu: Dung dich K ¢6 thanh phan:
AX BX X HO
10% 5% 5% 80%
D¢ biéu dién diém K lén dé thi ta phai diing dén khii ni¢m thanh phan kho 1a % cua ting
i 1 trong 10ng luong mudi kho.
Neén thanh phin kho cta diém K la:

AX: %.lOOz 502/100g musi kho

BX: ;0 100 = 25g/100g mudi khod

CX: 2% 100 = 25g/100g mudi kho

1L,O: % 100 = 400g/100g muéi kho

D& bidu dién duge ham luong nude, ngudi ta lap nhitng dudng thing géc véi hinh chiéu
bing clia d6 thi diing nhigt & nhimg diém rieng biét cia né: Véi diém K ta lap dudng vuong géc
tai K v6i tam gidc AX BX CX Vi ldy KK’ = 400g/100g mugi kho. Nhur vay diém H,O nguyén
chal s& & vo cuc trén tat ca cdc dudng vueng gde véi tam gide AX BX CX.

K,

AX

Hinht 39: Biéu dién ham Iuogng nude trén hé bac 4.
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Nhimg diém cho him lugng nuée trong dung dich biao hoa hop nhat 1w thinh nhimg mat
cong vi ta s& ¢6 dé thi nude khong gian. Hinh chi€u bang clia do thi khong gian nuée trén tam
gidgc déu AX BX CX 1a gian do khan vit hinh chicu cia dé thi theo mot wong ba ﬁuftl thang dimg
90i la gian dd nudc. Trong tinh todn chiing ta chi dimg gidn db khan va gian dé nude. Hinh chicu
clia cac dudmg giao nhau gl cic mit dang nude va mit cong biio hoa trén do tht nude Khong

~gian la cic dudng ding nude trén gian dd khan. 86 liéu ghi trén dd thi [H s6 gam nude/100g muoi
kho. D& thi khan ding dé tinh luong muéi. DS thi nude dimg dé tinh odn vé luong cia nudc, no

. s& gitip ta gidi quydl nhimg vin dé thuc 1€ clia cong nghé.

]

1. PO THI HOA TAN DON GIAN
D6 1a dé thi cua hé khéng tao hop chil hydrat, khéng tuo musi kép - nhu dé thi hinh 41 &
phan trén.
A. PHAN TiCH DO THI KHONG GIAN (hinh 40):
N6 duge ciu thanh bai cdc diém, cic dudng, cdc mil va cic thé tich.
Bua mat nghiéng ctia hinh 40 bidu dién ba hé muoi — nude bic 3 don glan:
AX - BX - H,0, BX -‘CX -ILO VA AX - CX - 1,0

Cic mat cong: AX'E{'E'E,’AX’1a mit bio hoa ciia AX, BX'ETFE/BX 1a mat bio hoa
cua BX, CX°ETPE,CX’ 13 méat biio hod cta CX

Ba mat bio hod giao nhau tao ba dudng bilo hed chung hai mudi
E.E” 1a dudmg bio hoi chung cia AX vi BX:
B, 1a dubdng biio hod chung cia AX va CX
E,'II” la dudng bio hoia chung cua CX va BX.

Diém giao nhau ciia ba dudng bio hoi chung E’. La didm bio hol chung cud ba mudi
AX, BX, CX.

Toan bo gidn dé chia liun 8 thé tich:

| 1hé tich dung dich chira bdo hod - phia trén mit biio hoa.
3 thé tich ké tinh mudi don:

AXAX' E,’EE,"AX thé tich két tinh cia AX (hinh chap)
BXBX'E,’E'E,”BX’ thé tich két tinh cia BX (hinh chdp)
CXCX’E,"E’E,”CX’ thé tich k¢t tinh ctie CX (hinh ¢hép)
3 thé tich k€t tinh hai mudi: _

AXE'E,BX’ thé tich két tinh cla AX + BX (u dién)
BXE'E,"CX’ thé tich két tinh cla BX + CX (tir dién)
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CXE'Ey AX” thé tich két tinh clia BX + AX (1 dién)
Mot thé tich két tinh ba must AX + BX + CX Ia:
AX. BX. CX. E’ {hinh chop)

8 thé tich tit ca

AX'

AX

BX
Hink 40: D6 thi khong gian.

Hinlt 41: D6 thi hinh chiéu dang nudc,
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600 4
T
=
K-u :‘§
400 F--------m--- 1 =
_’o\.c
S
S,
=
200 =
0 K’

Hindr 42: D4 thi khan va dé thi nude.

B. QUA TRINH BOC 11G1 DANG NHIET DUNG DICH

Nghién cifu qud trinh ¢6 boc hoi dang nhiér dung dich s€ gap mot loat cdc qud trinh bién
ddi pha - khi d6 ta cdn phai giai quyét duge nhiing van dé chinh sau:

1. Quf tich dich charyén diém hé, long, rin va quan hé clia cluing

Ding dé thi hinh 43 va hinh 44 dé nghién cdu van dé nay, cdc quy tae lien két dudng déu
duoc (ng dung & day. Ta ldy diém dung dich chua biio hod m,, dé tién hanh co dang nhiét. Diém

hé s& dich chuyén tir trén xudng c6 thé chia lam 4 giai doan nhu sau trén dé thi khong gian vi 46
thi nuée
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‘ He l Pha 1ong l| ha ran

‘. M, —>11, Dung dich tir chua dén bio hoa m,—>m, ‘

| M, —>11, K&t tinh tao AX m,—K’ l AX
m,—m, \ AX + BX cung két tinh K- \ AX—>S
n,—m, AX + BX + CX cung k&t tinh E \ S—m

Ung véi mdi thoi diém, diém hé, 1ong, rin ciing ndm wén mot duong thang (vi du
AXm,K").
Tuong tir véi hé m, ta cling ¢6 AX’m,K’ cling nam trén mot dudng thiang vi: Dung dich
bio hoi AX nén diém bio hoa phdi nim trén mat bio hod clia AX ta AX'E, E'A’X va trong giai
doan m,—»m,, He ciu i ket tinh AX=> 1y 1¢ clia BX, CX trong dung dich s& khong doi, nhy vy
diém pha 1ong phai nam trong mat tao boi AX AX® vam,

Giao nhau cha hai mat trén chinh 12 dudng AX'm K. Pé tien loi cho tinh todn ¢6 the coi
mat bito hoi la mdt mit phing thi dudsug nét long-ran-he cling & la duong thing.

Qué trinh ¢o ding nhiét trén minh 43 sau khi dem chiév 1én mot mat phang, cdc giai doan
clia qud trinh s& duoc 1ong ket & bang trang 80.

R6 ring chi ¢6 st dung do thi khan khong (nhu h¢ ba ciu 1) s¢ khong chi 10 duoce s6 pha
vit thinh phin cdc pha (vi diém hé rude sau van chi fa mot diém). Néen khi nghién ciiu heé 4 don
gian chiing ta phai st dung cdc dé thi khan vi o thi nude.

2. Tinht fugmg cia qud trindt ¢6 ding nhiét

Ding dé thi khan dé tinh sy bicn thicn lvong cliu mudi, ding do thi nudc dé tinh luong
nudc bién thién.

- Giai doan {: Chi lam bay hai nude:

. . _my —m, (m
Luong nude bay hat =- 100 . S0 gam mudi kho trong my,

- Giai doan 2+ AX két tinh, nudc bay len:

Lugng AX kétunh mK

Téng lugng mudi khan trong m TAXK

TR n,{m,)—-m . ..
Lugng nuée bay hoi cila giai doun 2 =1—‘(—1'02)—--i . S6 gam mudi trong he m,

- G:cu doan 3: (AX + BX) két tinh, 1,0 bay hoi.
LL[{_)'I‘lg (AX 51+ BX) két tinh m]:,

Tong mudi khan trong m SE
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400

300

200

Hinh 43: Co boc hoi dung dich trén dé thi 100 | :
khong gian.
AX - I,
> E
AX .

Hinh 44: He AX- BX- CX - HL,0, t'C
Do 1hi khan vi nudce.

- BX

o
s

Mudi  Fho

eH-01100g
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 LuongBXkéttinh _ AXS
rong dé: =
Luong (AX,, +BX) AXBX

Lugng AX, ; kéttinh BXS

Lugng (AX,, +BX) AXBX

. . . m, —m, s
Luang nudc bay hoi trong giai doan 3 = hl o 2 Lugng muoi kho trong m,,

. - Giai doan 4: ket inh (AX + BX + CX) , H,O bay hoi.
Ludng mudi két tinh tong cong 1a m, thinh phin cdc muéi két tinh doc duge theo do thi
khan.
Chi lugng mudi két tinh clia giat doun 4 = tdng luong mudi trong m - luong mudi k€t tinh
cua cdc giar doan trén .

. -0 . .
Luong nudc bay hoi cha giai doan 4 = fn_;OO_ . Lugng mudi kho ¢6 trong m,,

Khi tinh lugng trén dé thi khan chii ¥ Ja cdnh tay don chi dui dign cho lugng pha ran va
luong muoi khan trong pha long.
Vi du: Do két tink AX ma dung dich s& dich chuyén tir m,—X thi:

Lugng pha ran AX két tinh B mK
Luong mudi kho trong dung dichK m - AX

3. Cdce phitong phdp dé tinht higng meée bién thién
Ngoai céch ding do thi nude trén, trong mot diéu kien nhat dinh ¢6 thé ding phucng phidp

noi suy hay ding dé thi cé dudng ding nude dé tinh 1odn luong nude.

AX

Hini 45 Biéu do ding nudc.
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a. Ditng dé thi o6 disnrg déng e dé'tine todn hiong nie

Vi due 11 ban dau ¢6 lugng nhur trén dé thi diém m. Trong d6 c6 300g mudi kho, 500 g
nude. Tinh tugng nude cdn bay hoi khi co dung dich trén dé né vira dat bao hoa BX,

Giai: Vim nim giita dutng 80 va 100 gH,0/100g musi kho, xic dinh i 90 gH,0/100 g
muoi kho nén lugng nude cin bay hoi la:

500 —£.300:230g
100 .

Sir dung phirong phdp nay néu duong ding nuée cing day thi do chinh xdic cang cao,
b. Dang phicong phép néi suy d6'1inh lgng o

Dung phuong phip nay dé tinh Tuong nuéc phai chdp nhan hai gid thuyét sau :

- Coi mét bio hoa la mat phing.

- Duong biio hoa chung cla hai mudi phai 1a dubng thang. Nhu vay thi sy bi€n thién ciia
nudce a déu dan.

Tinh ham lugng nude cia dung dich vira bio hoa BX cia hé m. Ta lam nhu sau: tir lugng
nudc di biet cua E,"E (tir bidng & liéu) Tinh ra lugng nude cta K. Sau d6 tinh lugng nude coa m
qua ham lugng nudc di bist K va BX,

X

E;

Hinh 46 Tim lugng nudce bing phuong phip ni suy.
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9eH,O(F, ) — %H,O(E) -

Cy theé: %H,0(E,) = % 11,0(E) + KE
- EE
_ _
- O+ TH: O(I:é Em OF) g5

Trong do: %11,0 13 ham lugng nuéc tai cic diém tuong thig.

Véi diém m ta ciing tinh nhu vay. Sau d6 ta d8i ra luong nude tuyét déi: vi du téng mudi
khé trong m 1a 250g va do tinh ndi suy trén ta duge hiim luong nude trong m 1a 300g/100 g musi
kho.

Vay lucfng nudc rong m la: 1—38 250=750¢

IIL. CAC LOAI PO THI HOA TAN KHAC
Do 1a cdc loai do thj chia hé 4 don gidn ¢6 1ao hop chit hydrat hoic muoi kép.
'A. PO TH] HOA TAN HE 4 DON GIAN CO TAO HOP CHAT HYDRAT

C6 thé do mot hoiic hai hoic ¢i ba loai mudi trong hé 4 tao hop chat hydrar.
- Néu mot Joai mudi trong hé chi két tinh hop chat hydrat thi dé thi thuée loai thit nhat.

- Néu mot muéi ¢é the vira ké1 tinh hop chat hydrat vira két tinh mudi khan thi dé thi
thuéc loai hai,

L Hé dé thi he 4 don gidn tgo hap chdt hyvdrat & (Hinh 47)

Hinh 47 khong khic biét cdc do thi bac 4 don gidn da gap & phin trén. Vi ham luone nude
2 : EE, £ gapop 12
khéng duge thé hi¢n trén dé thi khan nhimg trong bang 6 ligu thi duoc ghi rit 16 ring.

AX

{finh 47 Hé 1a0 hop chit hydrar L.
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O day ta coi BX [a mudi cé tao hydrat BX. nH.O con AX, CX khéng tao hgp chat hydrat.
Ta thir nghién ctu qué trinh co boe hoi dung dich va cich tinh hugng clia qud trinh.

(o dung dich chua biio hoa m cho mét nuée dé tao bio hod BX. nH,Q (giai doan nay dé6
thi khong biéu dién duoc).

Co 1iép dung dich tir m dén K. Pha rin BX.ni1,0 két tinh

Co ti€p ran gom (BX.nH,O+CX) cing két tinh

Dung dich tir K dén E . Bén E ¢6 pha rin 1a (BX. nt,0 + CX + AX) cung két tinh.

Dung dich bat bien ¢ E cho dén khé. Néu tiép tuc o6 BX. nH,O s& mit nudc dé cusi cung
thanh hén hop mugi kho (AX + BX + CX) - m. Bé tinh luong musi két tinh ¢6 the dung quy tic
don bay, nhumg vi mu6i két tinh ¢6 ngam nude nén phai ticn hanh tinh déi.

Vidu:

Luong BX (ctia BX.nH,0 két tinh) = 515_ Lucng hé m.

mK M.
—> Lur_mg BX.nH:O = LUf,mg ]1(_: . _i]l_K____a_i}_.nuzu

BXK Mg,

Trong dd M [a khéi lugng phan tir clia chit wong tng.

2. D0 thi hé 4 dow gidn 6 tao hop ehdt vdvat Togi 1 (hinh 48)

AX

Hinh 48: H¢ tao hop chit hydrat 11
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Trén hinh 48: hinh 4 canh PEEE,P 14 trudmg kél tinh cia BX. E,PE,BXE, la truong két

tinh clia BX.nH,Q. Khi ¢6 béc hoi boc hoi dung dich m:Diém hé bat bién ¢ m. Quy tich dich
chuyén clia pha long: mKK’E, quy tich dich chuyén clia pha ran BX.Sm. Cén lwu ¥ ¢ day la:
- Khi pha long dén K dung dich ciing s€ bio hoa thém BX

- Néu 1iép tuc ¢o pha 1ong bt bién ¢ K, pha rdn s& ¢6 sir thodt nuée ctia BX.ntLO di ket
tinh truée dé tao thanh BX. Sau qua trinh thodt nude dung dich (pha Jong) s& 11 KK’ va mu6i
k€t tinh clia giai doan KK' 1a BX (qud trinh 6 tié€p ching ta tu tim hiéu).

Khi co bac hoi dung dich n:  Hé bat bién tai n
—_
Quy tich diém long (pha longyn L PE
——

Pharin AX.Q.Q'n
B. DO THI HOA TAN Hf: 4 DON GIAN CO TAO MUGI KEP

_ Phan lam hai loai la @ loai tuong hoyp (twong ximg), Joai khong twrong hop (khong tuong
xiing) '

1. Hé 4 don gidn ¢6 tao mudi kép tiong hop

Hinh 49 muéi kép D 1a do BX va CX tgo thanh, ty & thanh phdn hai mu6i xdc dinh ngay
trén do thi con ngam nude hay khong thi d6 thi khan khong thé hién duge. Dac diém cta dé thi
ndy la: dudhg néi mudi kép véi mudi thanh phdn khong tao mudi kép (nhur AX.D), chia dé thi
Iim hai phin 12 hai dé thi bac bon don gian ¢6 hai diém bio hoi chung ciing thinh phan (tuong
xing) ctia hai hé 4 dop guan A Eva E’.

BX

E2 D E]
Hinh 49: D6 thi bac bén don gian tao mudi kép tuong hop.
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Ban thin AX D 13 mot hé 3 ciu tlf ¢6 diém bio hoi chung 1a F. Nén khi c6 dac tit ca cic
dung dich nim trén dubmg AX D. Pdu tién 1a két tinh AX - dung dich dén F thi AX va D cling
két tinh theo 1y 1&:

Luong AX kéttinh _ FD
Lugng Dkéttinh  AXF

cho dén can kho

2. Tao thanh nudi kép khéng tiong ximg (khong tiong hop)

Hinh 50 14 d6 thi biéu kién cha hé nay, mudi kép D 13 do BX va CX tao thinh, né ¢6 hai
dac diém:

a. AX D khong chia d6 thi 1am hai d6 thi bac bdn don gidn - hai diém bao hoid chung déu
ndm phia phai AX D- trong d6 P 12 diém bAo hoa chung khong tuong xing.

b. Dung dich P ciing biio hoa AX, BX, D nhung ham lugngBX trong P it hon ham lhuong

BX trong D, ¢6 thé viét ithanh bat dang thiic: [P—}E) :-(%] )
cx ), Tlex ),

Vi vay ¢6 boc hai dung dich P thi pha rin BX (gia s(t da duoc két tinh & giai doan trudc)
s€ hoa tan dé bo sung BX trong P theo phuong trinh:

BX(rin) + pha long P — D4 + AXd + H,OT

AX

Hinh 50: Do thi bac bon tao musi kép khong tuong ximg.
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D& tién viéc theo d6i ta phan hinh 50 thanh céc khu vic nhu sau: Tam gidc AXBX.CX
gdm: Hinh 4 canh: AXPE,CX.AX vi Hinh 4 canh: AXP.E,BXAX. Hinh 4 canh:
AXP.E,.BX.AX bao gém hinh 4 canh AX. D.E,.P.AX (cdc tam gidc AXP.F,P.DF, P.D.E;) va
tam giac AX.BX.D (gém A AX.BX.Fva A BX.F.D).

- Cé béc hoi hé trong kiu AX. P .E.CXAX niong itng voi cdc logi trude ta dd gap

- Cé hé my trong tam gide AXBXF . dai dién cdc h¢ nim trong tam giac AX.BX.D.Hé bac
bien & diém m,

L, »
' Pha long my,L,P
S —

Pha rin BXSm,

Sau khi dung dich dén P tuy mot phan BX rén ¢6 tan ra dé bd sung cho dung dich nhung
dén khi P kho,BX ran van con vit (E&} > [PE]

' X/, CX /b

Co diém m, trong tam gidc AX.P.F thi:

Hé bat bién 6 m;

—_—
Phalong m.. L, PE

_——
Pha rin BX.S:.5.S,".m,

Qud trinh xdy ra ¢ P ciing gidng nhu & phan trén, chi khac 1a dung dich P van 16n tai khi

‘rin BX d3 tan hét vic BX > [E)E]
CX ), TACX Jp

Nén néu tiép tuc co thi dung dich phai o1 P—E, con diém thanh phan hén hop ran:
S"—>S_"‘ cudi ciing ¢6 can tai E.

Co béc hoi{_dié’m m, trong hinh ba canh P.D.E;: hé bat bién & m,, quy tich pha long :
m,L,L,’L,"E, quy tich pha tin: BXDS,m,. L, bio hoa D va BX. Khi boc hoi thi dung dich sé
dich chuyén 1ir L,—>L,’” con pha rin s& dich chuyén tir BX vé D, ching 16 BX hoa tan va D két
tinh khong ngimg, dén D thi BX tan hét. Tiép tuc co thi dung dich s& dich chuyén trén mat biao
hoh ciia D 1ir L,=1.," v chi c6 D két tinh v cudi cing €6 can & E. Piém m, chi khic diém m, la
dung dich khong qua diém P.

IV. VECTO KET TINH VA UNG DUNG

Khi nghién cifu qué trinh ¢ boc hai dung dich trén dé thi h¢ tao mudi kép khong tuong
xing, dé biét mudi 1a keét tinh hay hoa tan, chiing ta da dung ty 1€ wong ing cla cic muéi dé
xem xéi - ngoai ra cling <o thé dung vecto két tinh dé phan biét.

Vi du trén hinh 51: khi lam boc hoi dung dich E ¢6 ba mudi AX, BX, D ciing két tinh. Ta
xem xét timg ciu i :
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- Chi c6 AX két tinh, dung dich & dich chuyén theo chiéu AX E, ta duge mot vectd (biéu
dién b&i mot mii tén nhod theo chi¢u AX—E tai E)
—
- Tuong tu véi CX ta cling dugc vectd theo chiéu CX |2
—_

- Véi D ta ciing dugc mot vecto theo chiéu DE

Ta ¢6 ba vecto tai E. Vi mot diém bédo hod chung tuong xing thi tdug ba vectd phii bang

‘0 vi ba mudi cing s& két tinh theo ty 1& nhat dinh, con dung dich ¢6 thanh phan khong doi.

Hinlt 51 Ung dung vecta két tinh.

Vi diém P, hop clia ba vectd thanh phan khong thé bing O duoc ma ludn cé xu the i 1
P> F. Nhu vay ba mudi ran nay cling ket tinh va 16n tai 1a khéng duge. Theo quy tic pha G =K
_® =4 —4=0,n6 néi lén thanh phin coa pha long khong déi. Treén thuc (€ vecto Két tinh clia
BX phai nguoc lai tic BX phai tan ra, chi con AX, D két tinh - dung dich dimg lai ¢ P cho dén
khi tan hét BX. C6 thé img dung phuong phap vecto ket tinh cho cic diém trén duong bio hoa
chung hai mu6i. Vi dy di€m m trén dudng bio hoa chung AX, BX: hai muéi két tinh, dung dich

s¢ dich chuyén theo chiéu téng cla hai vecto két tinh (tic —>P)

38


http://www.thuvien247.net

www.thuvien247.net

Véi diém K, hop hai vecto chi huéng dich chuyén pha léng laroi K —»vé& phai. Nén sy ton
tai clia BX la khong duge, do viy vecto két tinh cua BX phii nguge lai tite ran BX phai tan ra,
chi ¢6 D ket tinh.

Phuong phdp nay c6 thé tng dung trén 1t cd cdc loai do thi hod tan.

V. QUA TRINH LAM LANH DUNG DICH

Cuing gidng nhu & h¢ ba cdu 1, muc dich clia lam lanh 1a dé ché ra mudi sach. Do vay cin
giai quyét hai viin dé: c6 thé ding phuong phap lam lanh khong? Néu duge thi giéi han 1am lanh
. dén dau?

Hinh 52 thé hién do hod tan & bén nhiét do t,> ;> 1> t,

Ta quy dinh trude mot $6 ky hiéu:

A’X.: do hoa tan & cac nhiét do khdc nhau cla AX di doi thanh gaude/100g mudt kho. Vi
du: A°X, : dai dién cho do hoa tan cia AX G nhiet do t,

Diém heé P, (ciing la diém 1dng) 12 vi tri c¢lia hé khi AX vira dat bito hoa & cac nhiét do trén
d6 thi nude. Vidu: P12 dai dién & nhiét do t,.

K’.: vi tri clia diém pha 1ong & cdc nhiét do , khi pha 1ong vira dat bdo hod hai muéi trén
dé thi nude (AX+CX). Vi du: K', 12 dai dién cho pha 1ong vira dat bio hoa {AX + CX) a nhiét do
(.

R, vi tri chia diém hé trén d thi nude khi dung dich vira dat bao hoa hal mudi (AX+CX).
Vi du: R, 14 dai dién & nhiét do t,. Néu tir dung dich dau m (m’) chi dua vao phuong phdp lam
lanh dé ché tao AX sach: vi & tat ca cdc nhiét do m déu nam vao khu ket tinh cita AX va nhiét do
cing giam khu két tinh cang to ra, nén €6 thé khang dinh 1a s& tao dugc AX sach bing phuong
phép lam lanh.

Dé gidi quyét gidi han cla 1am lunh ta xem xét trang thédi m’ & cic nhiét do khdc nhau trén
dé thi nude: '

& nhi¢t dé t, : m' nam phia trén P, - n6 12 mot dung dich chua bdo hoa {chi o mot pha
iong)

O nhiét d6 1, m’ wing P, chimg 10 dung dich bt ddu bio hoa AX nén hé la do hai pha
(rin AX va long P, tao nén) nhung vi AX m6i bfio hoa nén lugng AX ran la vi lugng - vi vay,
thitc 1& chi c6 mot pha long P 13 10n 1ai.

O uhiét do {,: m’ nim gilfa P, vd R, nén n6 do hai pha: ran AX va long Q rao nén (Q fim
duoe 12 do noi AX véi m’ cat P,AX  tai Q) - AX ¢6 két tinh nhung con it, nén 1iép tuc lam lanh:

O nhiét dé t;: m’ tring v6i R, tdc m’ do hai pha la: ran AX va dung dich bito hod hal mudi
AX,CX la K',tao nén.
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AX’,

AX;

g H,0/100g mudi
:G\ ¢

1 AX’;

AX,

AX

X
Hinh 52: Gidi han 1am lanh dung dich.
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Néu ti€p tuc lam laah thi CX s& két tinh, nén gidi han cua 1am lanh dé duoc nhiéu AX va
sach chi nén dén g,

C6 thé diing quy tic don bay dé tinh luong:
Ot Luong AX két tinh G, = Tong lugng mu6i khan trong m. :‘\XQ

- F t,: Luong AX két tinh G, = Tong lugng mudi khan trong m. _m—K4
g AXK,
G, _mK, AXQ 3041

G, AXK,mQ S575.135

Nhu viy: =1,582.

R& rang 1a 1am lanh dén t,c6 hiéu qua hon & ¢,
VL UNG DUNG THUC TE CUA PO THI HE BON PON GIAN

Vi du 9: trong 720g dung dich c¢ia hé nude min thién nhién cé chisa 50g NaCl, 40g
Na,50,, 30g NaHCO, va 600g H,0.

Phin tich va tinh lugng clia qué wrinh co ding nhiét 720g dung djch trén dén diém bao
hoa chung,

Dé giai vi du nity ta 1ap dé thi khan va nudc hinh 53 dua theo bang s& lieu 13. Tinh thanh
phan nuéc hd m (mg)iheo chi s do thi (biéu dién m(my)). Téng lugng musi kho: 50 + 40 +30 =
120g, luong nude: 600 g.

Thinh phan theo mudi khé:

NaCl: % 100 = 41,7 /100g mudi kho.

Na,SO,: lg% 100 =333 g/100g muoi kho.

NaliCO;: 132% 00 =250 g/100g mudi kho.

H,0: % 100 = 500 g/100g mudi kho.

Dat diém he¢ 1én dé thi khan duge m, trén dé thi nude 1a m, - v& céc dudmg lién quan, ta
thay toan bd qua trinh s& chia 1am ba giai doan, véi qu tich diém nhu sau:
- x . - __——’ > -
Heé: D6 thi nude mym,m.m,. do thi khan
—_ —

Pha long: Bé thi nudec mym,A’E;;. d6 thi khan mAE,,
Pha ran: Do thi nude K'S’, dé thi khan K S
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Bing 13: He NaHCO; - Na,SO, - NaCl - H,0

’ Pha long (% KL musi)
:_ NAhi?t bi¢m gH, 0/ Pha rin
do 0'C NaHCO, | Na,SO, | NaCl ! 100g |
M .
0 A 100,00 0,00 0,00 1450 | NaHCO,
' B 0,00 1000 | 0,00 |2080 | Na,SO, 10H,0
C 0,00 0,00 100,00 | 280 NaCl
D 61,00 33,00 |00 |1102 | NaHCO, + Na,SO,. 10H,0
F 0,00 4,50 95,50 | 272 Na,$0,.10H,0 + NaCl .,
G 2,30 0,00 97,70 |277 | NaCl+ NaHCO, |
E, 2,45 4,48 93,07 | 268 NaHCO, +NaCl+ Na,SO,.10H,0
' 35 H 8,55 91,45 0,00 {199 NaHCO. + Na,S0,
I 0,00 21,60 | 7840 | 234 Na,SO, + NaCl
J 4,22 0,00 95,78 | 266 NaHCO, + NaCl
E, |4.30 20,30 | 7540 | 234 NallCO. + Na,SO, + NaCl
i K 100,00 0,00 0,00 | 840 NaHCO,
L 0,00 100,00 | 0,00 207 Na,SO,
| M 0,00 | 0,00 100,00 | 275 NaCl

Tinh luong: Giai doan 1: Dung dich tit chua biio hoi dén bat ddu bao hox Nal-iCO}: chi cd
nude boc hoi, Dua vio d6 thi nude tinh lugng:

my

) Lo -my .. .
Luogng nudc bay hoi giai doan 1 = Tl .Tong luong mudt trong hé.

200 _559 120=180¢g

Lugng nude bay hai =

Dua viio dé thi khan tinh luong: phai ding phuong phip noi suy dé tinh fugng cla nudc
clia m phai bi¢t lugng nudc clia K vi A. DE tim duge ham lugng nude ciia A phai dua vao ham
lugng nude cia H va Es da bict.

H,04 ,—H,0

M HA +H,0(H)
HE,;

Luong nudce trong A =

_ &2‘4&_52 +199 = 223.6 g/100g mudi kho
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m{ 300}

m,(350)

NaCl
M
Hinh 53: NaCl - Na,80, - NaHCO, - H,0, 35"C, %KL.

K’ (840)
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Hzpuzh-: THEO[H_;
HE .

Lugng nudc trong m = mA +1L,0,,

840 223,06

83

J18+2236=3371¢g

. o ae s . 357
— Lugng nudc tuyét doi ¢ rong m la: - 100

—» Luong nudc bay hoi la : 600 - 427 = 173g

" Giai dogn 2: NalICO, k€t tinh, H,O bay hoi, Na,SO, biit dau bao hoa - diém pha long la
A(A”). Ta tinh luong muéi ket tinh theo hai phuong phép sau day:
a. Tindt theo quy tdc don bdy
_ Luong NaHCO, kéttinh _ mA
Téng lugng mudi kho trong he KA

" Luong NaHCO; két tinh = gi 120=263¢

b, Theo piutong phdp ¥ 1¢é: wong giai doan nay NaCl, Na,SO, déu nim lai toan b¢ trong
dung dich, duya vao ching lam cdu tit khong bién d6i dd tinh luong. Trén dé thi thanh phan pha
long mdi A doc dugce 1a: NallCO 5%, Na,S0, 42%, NaCl 53%. Ta c6 biéu thue ty 1&:

Luong Na, S0, trong A (40) _ 4_? % = 40. 5 — 476 g,
Luong NaliCO, rong A(x} D 42

NaHCO,két tinh trong gial doan nay 1a 30 - 4,76 = 25,24¢g
Tinh luong nudc boc hoi cla giai doan hui theo hai phuong phap
- Tinh theo dé thi nudc:

" Lugng nude bay hot giai doan 2 = 3—501~001—75 [20 =210 g

- Theo phitong phdp noi suy:
Do giai doan mot ta di tinh duoc luong nude trong A la 223,6g/100g mudi kho nén lueng
tuyét d6i chia nudc trong A la:

2236
T (120-2524) =212 ¢
100 A )=2lz¢g

Luong H,O bay hoi trong giai doan hai la: 427 -212=215¢g

Giai doan 3: Phalong tr A dén Es;, Na,S0,, NaHCO, ciing k&t tinh, H,O bay hoi. Ta ciing
tinh luong muéi két tinh theo hai phuong phip:

94


http://www.thuvien247.net

www.thuvien247.net

a. Tink theo quy téde don bdy

Lugng két tinh (NaHCO , (ci giai doan 2) va Nu,80,) _ mE
Luong mudi trong hé m,, (120) SE h

: L. S
Téng mudt két tinh: 29 A20=531¢g
66,5

3

. 53,1
Trong do: Lugng Na,SO, két unh 1a: 10’0 A8 =255¢

Lugng NallCO- k&t tinh 1a: 53,1 — 25,5 = 27,6g
Thuc ra, NaHCO, ¢ giai doan 3 I
27,6-26,3=13¢
b. Phuong phdp 1v 1é: & giai doan nay NaCl 1a cdu 1&r ¢6 lugng khong bién dai (50), ta tra
duge trén bang s0 liéu thanh phan cua E < 1a:
4.3% NaHCO,; 20,3% Na,SO,; 75,4% NaCl, 11,0 1a 234g/100g mudi kho,
Ta ¢ cdc phuong trinh ty 1é:
50 754

DT 5 x =285,
Luong NaHCO |, trong E, (x) 4.3

=» Luong NallCO, k&t tinh giai doan 3 1a: 4,76 - 2,85 =191g

50 754

Va m—— =
Lugng Na,SO, trong E. (y) 20,3

—-y=133g

=Luogng Na,S0, két tinh giai doan 314: 40- 13,3 =26,7¢g
Tinh luong nudc bay hoi theo hai phuong thifc:

- Tinh theo do thi wrcc:
. 5-130
Lucng nudc bay hoi = 175130 420=54¢
100

- Theo dé thi khan:

L.uong nudc béc hoi giai doan 3 = Lugng nude trong A - Lugng nude trong By = 212 -
234
T (120-(24+1.,91426,7)) =57
100 ( ( ) 3

Cic két qua tinh toan tuy 6 sai s& nhung d6i véi k§ thuat thi sai s nay c6 thé chap nhin
ducc.

Vi du 10: Ung dung phuong phdp 1am lanh dé ch& mugi.

Cho 1000g dung dich ciia hé nude min ¢6 thanh phin: NaCl 83,4g; Na,50, 66,6g;
NaHCO, 50g; H,O 800g. Lam lanh dung dich ndy dén 0°C phdi dat duge mét muéi sach, higu
sudt cao nhat, hoi phai diing bién phdp gi?
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Gidi: Pem ham luong cia m (m’) da cho doi thanh chi s0 dé hi (2/100g mudi kho). Sau
khi chuyén déi , t duge ket qua :

NaCl : 41,7g/100g muoi kho

D6 thikhan -  Na,SO, 33, NaHCO, 25¢/100g mudi kho

Pé thi nudcH,O:  400g/100g mudi kho

Pt lén dé thi ta duge diém m (m’). Tir d6 thi Hinh 54 thily 1am lunh dén 0°C, s& cd
:Na,$O,.10H,0 vi NaHCO, cung k¢t tinh - vay khong Jy dioe Nu,SO, sach. Bién phdp don gian
ahit [a thém vao hé mot it nudc (X g) dé he tir m’—>m”(505) nhur hinh 54. Néu lam lanh dén 0°C
s& chi €6 Na,$O,.10H,0 L con NalICO, chi mdi bit ddu bio hoa.

Luong nude them vao:

m'-m' . A
- tong mudi Kho trong m.

100

505 ;92 .200=210 g.

X =

It

. 1,5
Luong Na,SO, két tinh = En-_l—<—.200 J 200=394 ¢
BK 73.5

. 39,5322
Luong Na,SO,.10H,0 két tinh = —- 1_47 =98,1¢g
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Chuong 1V: HE BON CAU TU MUOI - NUGC TUGNG TAC

L KHAI NIEM

Day 1a hé do nudce va hai mudi Khong ¢4 ion chung tao nén. Trong he cé cin bang giita
bén mudi:
AX + BY S AY + BX

Vidu: He KCI+ NaNO, 5KNO, + NaCl
Khi trong hé bon cdc ion ¢6 hod tri khic nhau - th cong thite cua mudi trong phuong trinh
“can bing phii viét sao cho cdc mudi co su trong duong (e 1a phai viét theo cling duong luong)
vi du nhur; '

Na,Cl, + MgSO,% Na,SO, + Mg(l,

(Puong luong cia Na*va CI' phii tang len mot dé bang duong Tuong clia Mg™ vii SO,).
Viet nhu vay s& don gidn cho qud trinh tinh toin sau nay vi céc ion c6 cung duong luong nén
trong hé bén tuong tic tong anion = téng cation vi bdng mot don vi ( hay 100%) va bing s mol
10ng cic mudi trong he.

VI du: Hoit tan hén hop hai mudi ¢6 thinh phan MgSO, 10.8kg: NaCl 24,57kg: bang
21,6kg H,0 s¢ wo duoge dung dich m thuoe h¢ bon trong tic:

Na,Cl, + MgS0, 5 Na,SO, + MgCl,
(Viet tat 1a Na,™, Mg j/ 80,7, CL* - H,O)
F . P . . . 10800
Do1 ham lugng cdc mudi ra s6 phan gam (phan mol) véi MgSO,: 120 = 90mol,

Nu,Cl,: 24370 =210 mol; H,O: 21600 = 1200mol.
T 2585 18

Itam lugng duong lugng céc ion {(phan duong lugng ): Mg?* 90 duong luwong (dl); SO 90
dl; Na,** 210 dl; CL,* 210dl. R rang 12 tong duong lugng cdc anion (90 +120) = tong duong
lugng cie cation (90 +120) = (6ng mol cic mudi trong hé (90 + 120).

Trong hé 4 wong tic, thanh phan thudmyg duoe bifu dién bing phin don vi hoac % duong
luong hoac phan 14, tire 1a
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9 :
N 0.3 dlg/1dlg cic cation

Me™ 90210
Hodc - 20 100 = 30 dig/100dlg cic cation
60 + 210
s 210 ,
2Na™: — 219 _o7 dlg/1 dig cdc cation
90+ 210
2
~ Hoiw —-—“1—0—-- 100 = 70 dlg/ 100 dig cédc caton
\ 90 + 210
' - 90 .
SO, @ T a T 0,3 dlg/1dlg cic amon
90+ 210
s
Hoac - — 0_ 100 = 30 dlg/100 dig cic anion
90 +210
) 210 ,
Cl,”: = ¥ - =0,7 dig/t dig cAC anion
90 +210
Hodac 210 100 = 70 ¢le/100 dig cdc anioen

¢ - =
90+ 210

1g nude tinh theo pie/100ptg cic 2/100dlg cie cation hoac

Codn ham luoi mudi kho hode pt

anton.

( . .
Ham Juong nudc la: —lfgol 100 = 400 pte/ 100 dig cdc on

= 400 plg/100 ptg muéi khio = 400 mol/100 mol mudi kho
Pé thi bidu dién he bon twong tic cling phai 1a d6 thi Khong gian, (it ca nhimg 1y gidi déu
giong nhu rong he¢ bon don gian, chi khic hai didm 1&:
_ Vi ¢6 bon mudi ton (ai nén mat diy cha o thi phai la hinh vuong (dé thi phai ¢ 5 milt).
anh phan khong thé bicu dién

au theo citng duong juong nen th
d6 thi nude

_ Vi cac mudi tuang tac nh
phin mol hodc phin duong lugng, chn wen

isén do thi bing S cic mud mia phaii 1a

thi bi¢u dién bing moiH,0/ 100mol mudi Kho.

D6 thi khong gian hé bow tuwong tde (hinft 55)
Trong thye 1&, ching ia chi sif dyng hai hinh chiéu: la do thi Khan va dé thi nude dé tinh
todn cdc qud trinh.

d6 thi kho va nude ning sau

| dinh d6i dien nhau qua dudng chéo bicu d
anh: biéu dién ham Juong wong doi

Lap va st dung
- P6 thi khan: bon dinh: ha ién hal mudi cua
cia mot vé phuong rinh). Bon ¢

Mot cap tuong tic (hai muoi
am luong tong doi cla bon mudl

ciia hai mudi mot. Phin gitta bon canh bi¢u dién h
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- 6 thi nude: ciing giong nhu véi heé bon don gian. D6 thi duge xéce 1ap trén cd $6 céc
diém. cic diém sé lien kél nhau theo quy tic dudng lién két d¢ wo thanh mot do thi hoan chinh.
Trong hé bon tuong tic con cé the biéu dién thanh phan theo %mol mudi kho. Nhu vi du trén cé

thanh phan

{
MgSO,: - %0 100 = 30 mol/100 mol mudi kho
90+ 210
. 210 s
Na,Cl,, ———— 100 = 70 mol/100 mol mudi kho
00 + 210
AX’
AX

Hint 55: He A*, B'//X,Y - H,0.1"C
P6 thi khong gian H,0.
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IL. PO THI HOA TAN DON GIAN

D6 14 d6 thi hé bén tuong tic khong tao hgp chat hydrat, khong tuo muéi kép

Tuong tmg bon mudi don 1a: 4 Khu két tinh mugi don, 5 dudng bio hoa chung hai mudi, 2
diém bao hoi chung ba mugi.

Chiing ¢6 thé phan chia thanh hai loui chinh sau day:
A. PO THI HOA TAN DON GIAN NHAT

D6 1a d6 thi cla hé bon twong tic ¢6 hai diém bdo hoa chung ba mudi 1a diém bio hod
chung tuong xing (bdo hoi chung ¢6 cing thanh phin). Vi dy: hinh 56 hu diém biio hba chung
E,, E,. Pudng chéo géc AX - BY la mot he ba cdu 1r mudi - nuée ma di¢m bio hoa chung 14 F,
Tirc t4t ca dung dich cé diém thanh phin ndm trén dudng nay néu c¢é boc hoi s& can tai I chi
khong dich chuyén vé E, hodc E,. Ta dung d6 thi hink 57 d€ nghién ciu qud trinh ¢6 dic, pha
lodang, bién nhiet va tinh lugng bién thién cla cic qud wrinh da. (J day, quy tic nodi dudng thich
dng dé thi khan va d6 thi nuée, cdon  quy tic don by chi thich tmg vdi do thi kKhan.

Tién hanh qué trinh c6 ding nhiét dung dich trong hé bon trong tic loai ndy tuong wr nhu
qui trinh da trinh by & hé bén don gian, vi vay ching ta ¢6 thé tr quan sit ket qua duge ghi rén
dé thi. Cic két qua cua qud trinh nhu sau:

V&i hé m(m,):

—_—
Piém hé: d6 thi khan m, dd thi nude m,m mym;,m,
_ — —
Diém pha long: do thy khan mKE,, d6 thi nude m,m, KL’

—_—

Piém pha rin: dé thi khan BXSm, d6 thi nude B°X S'm,

Véi hé n{n,) nim trén dudng AX - BY - 11,0, nd thudc hé ba cau tir thi tinh hinh khi ¢6

nht sau: .
Biem hé: do thi khé n, d6 ths nude nnyn,n,
—»
Diém pha léng: d6 thi kho nT, d6 thi nude ngn, F,
_— - »
Piém pha rin do thi kho AXn, do thi nudeAX n,

B¢ tinh lugng, ta tinh cho giai doan két tinh AX khi ¢ dang nhié¢t dung dich n(n,)

Lugng AX két tinh nF

Lucng mudi khd trong n T AXE

— Luong AX k&t tinh (mol mudi kho).

n, —1,

Luong H,0 bay hoi = . Téng mol mudi khd trong n.

Clui y:
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Hinh 56: Xdc dinh vi tri hé trén dd thi khan v do thi nudc.
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my

mol H.O/100mol mudi kho

AXC
T
AX 2 __BX
L
L
AY BY

Hinh 57: A B/ X.Y-H,0,('C
D4 thi khan vi dé thi nude.
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- Phuong phdp vecto két tinh ciing tng dung dude cho loai dd thi nay.
- Néu dung dich nam trong tam gidc: AX-BY-BX thi diém c¢6 can 13 E,
- Néu dung dich niim trong tam gidc: AX-BY-AY thi diém co can 1a E,
B. DC\)’THL HOA TAN DON GIAN €O MOT DIEM BAO HOA CHUNG KHONG TUGNG
XUNG
P la di¢m bio hoa chung khong tuong xting. Toan bd dé thi chia lam hai khu;

1y AX-BX-BY-P-AX. Khi ¢6 cdc dung dich nam trong khu nay — thudc truing hop don
glin nhat - diém ¢o can cudli cing 14 diém bio heid chung E.

AX W ll AY

BX BY

Finh 58. D 1hi khan hé bén uong tic don gidn ¢6 mét diém bilo hoa chung khéng twong ximg.

2) AX-AY-BY-P-AX. Tat cd cic dung dich nim trong khu vuc nay- khi ti€n hanh béc hoi
dang nhiét déu phii qua diém chuyén P (thdy dugce qua vects két tinh). Khi cé béc hoi dung dich
P, néu khong cé pha ridn AY t6n tai thi dung dich $& roi P vé E. Khi ¢ AY (ridn) ton tai thi AY
s€ tan ra, con AX, BY sé kél tunh ure li:

BX (trong dung dich P)+ AY (pha ran két tinh giai doan trude) = pha rin (AX+BY) két
tinh.

K&t qua clia qud trink nay tuy thuoc vio diém dung dich ban diu, n6 s& tién hanh theo hai
chiéu hudng nhur sau:

a. Dung dich bat k¥ nam trong tam gidc AX. AY. BY thi

He m bit bign
—
Pha long mKP
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, r— >
Pha rin AY.S.m
Cusi cing béc hoi khd & P. Vico AY trong m nén sau kKhi dung dich dén P, AY rin c6 tan
mot phdn nhung vin chua het.
b. Dung dich bit k¥ n nam trong tam gidge AX.BY.P thi ket qua qud trinh co boc hoi s€ la:
Hé n bat bién

—_—

Pha long n.L.P.E
—_

Pharin AX.w.w'w’n

Vi pha ran w’nam trén dudng AX_BY tic rin AY d tiéu hao hét, Néu ti€p e <o, dung
dich khong cd AY bo sung nén phai 161 ¥ vé . Tuong tng pha rin két tinh s& 1a (AX+BY). Tren
dé thi diém rin s& dich chuyén tir W’ v& w". Dung dich dén E, ca ba pha ran AX, BY, BX & két
tinh theo ty 1& clia E cho dén kho can.

11, BO THI HOA TAN HE BON TUONG TAC PHUC TAP

Do 1a dé thi he bon twong tdc ¢o o mudl pgam nudc, muol kEp ngam nudc. Viduy hé:
Na,(NO, + K;80, = Na,S0, + Kyi{NO,);

N6 vira tao mudi don Khan, mudi don ngam nude Nu,S50,.10H,0 hoac muoi kép ngdn
aude: NaNO,, Na,S0,.10H,0 (bicu dién basi diém D), va Na,$0,.3K,80, (bi€u dien bosi diém G,
Na,S0,.3K,50,). D6 thi cia he niy & hinh 59 Jap duoe (i bang 14.
A. QUY TAC BUUNG LIEN KET VA SUPHAN TICH TREN pO THI HE BON TUONG TAC
PHUC TAP

Ching 1a da bigt duge cic dé 1hi hoian chinh, dé c6 chiing - chiing ta phai c6 duge cic
diéin - viée ndy ching ta di bigt. Vay ur cac diém nay lién ket lai nhu the nio dé dugc cic
duong. Noi dung quy tac dudng lién két nhu sauw: ky hieu L biéu dién dung dich , 5 biéu dién pha
ran:

Vidu: 1, S, bifu dién dung dich |, bio hoa pha rin S,

. Néucéd L, S val,5 S + 5, i i.,vh L,c6 chung rin S, nén L, noi duge véi L., Néu
L5 Si+Sval,s 5+ S, vanéu L, vit L, cing mat hé bac 3 v ¢6 ciing pha rdn S, thi L 0ol
duge véi L,

Nhu vy, tén hinh 59 diém KsFon—oX—Jom—A—-B-CoL—oE—K
2. NEuco L5 S, +S,val, 55+ S+ S, thi L., ndi dugce voi L,

Trén hinh 60 ¢6 cic diém sau s& n6i duge véi nhau thanh cip:

Fp, XP,J0 AO BQ,CS, E.S

D6 chinh 1a cdc diém bio hod chung 3 va 4 cau i 1ién két vdi nhau.
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3.NEUcS L, %8 +8,+ S,vilL,; 58, + S, + S, thi L, nsi duce véi L, (c6 cling S, va S,).
Trén hinh 59 ¢4 cédc diém sau s& ndi duoc vdi nhau thanh cip: PR, R.S, R.Q, Q0. Pay la
dudng néi cic diém bio hoa chung bén musi. Thie ra cic dutmg lién két trén cd the khéng phai
1a duong thang, nhung néu c6 it s6 liéu hod tan thi ¢6 the coi ching 1a dudng thang, Sau khi ndi
cic diem con Jai vdi nhau s& tao duge mot do thi €6 7 khu vic , tuong tmg7 pha ran cd thé két
tinh duoc & nhiét do tuong g (& day 1a 30'C)
Bdng 14: He Na* K'//NO,, SO,* - H,0, 30°C

Thanh phan dung dich
1o/ 100mol mudi kho mol

biém H,O Pha ran

KNO, | 0,5K,80, | NaNO, | 0,5Na,S0, | 100mol

M kho

K 1000 | 0,0 00 |00 1250 | KNO,
1 0,0 0.0 100,0 0,0 492 NaNQ,
n 00 [1000 |00 |00 | 2860 [ k.80,
m 0.0 0,0 0.0 100 926 Na,S0,. 10H,0 o
e 30,3 |00 69.7 | 0.0 317 KNG, + NaNO,
f 86,0 14,0 0.0 0,0 1137 KNO+ K,50,
X 00 1626 0.0 37.4 2135 K,50,+ G
] 0.0 13.6 0,0 86.4 775 N,80,.101LO + G
a 0,0 0,0 20,7 79.3 782 Na,50, + Na,SO,. 10H,0
b 0.0 0,0 69,7 303 650 Na, S0, +D
C 0.0 0,0 93,3 6,7 478 NaNO;+ D
s 296 | 0,0 66,7 |37 312 NaNO,+ KNO,+ D
r 323 0,0 573 10,4 375 KNO;+D+G
q 26,5 0.0 54,7 18.8 442 Na,SO, + D+ G
o : Na, 50, +

0,0 11,7 9.5 78.8 733

Na,50,.10H,0 + G

p 76.5 0.0 6,1 17,4 903 K80, + KNO, + G
g |00 |750 0,0 25,0 0 Na,50,. 3K,S0,

0,0 0,0 33,30 | 66,7 333 NaNO,. Na,50,.11,0
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Cu thé khu két tinh cia mudi kép G 1a: XPRQOIJX, cia mudi kép ngae nude D L
BQRSC ciia Na,S0qla: AOQB

Céc diém thanh phan ciia G, D ¢4 thé tim duoc qua cong thic phan 1 cua ching,

Clui v: Vi dé thi biéu dién thanh phin theo cing duong lugng , nén cong thifc phan tr cla
mudi D 13 NaNO,. Na,SO,H,O thi thanh phan cla NaNO;: %.100 = 33,3 mol/100mol mudi
kho, con thanh phan Na,50, = 66,7 mol/100mol muoi kho. Theo ty 1¢ d6 ta s& tim duge diém D
trén dé thi khan,

Tuong ¢ nhu vay, diém D teen do thi H,O s& ¢é thanh phan : 1/3 x 100 = 333
molH,0/100mol mudi kho

Sau khi d3 bict diém thanh phin cia cdc pha ran va cic khu vyc két tinh tuong tng cia
né. Bang phuong phédp vecto k€t tinh ta s& dé dang phan biét duge trong cdc di¢m biio hod chung
P, Q. R. S. O thi chi ¢6 S 14 diém bdo hoa chung tuong ximg; P, Q, R & cdc diém ¢6 can ¢6
diéu kién con O 12 diém chuyén.

B. QUA TRINH BOC HOI DANG NHIET DUNG DICH A (A,)
Tuong tu nhur trong dé thi don gién, dita vao quy tic dudng thing va quy tic tiong tng —
ta phan qua trinh thanh cdc giai doan. Khi gap dudng biao hoa chung hoic diém biio hod chung,

chiing ta sir dung phuong phip vecid k¢t tinh dé phin dodn xem mu6i két tinh hay hoa tan, cdc
két qua do duge 1iés ké ra bang saw: ’

6 thi khan D6 1thi nude
Heé a : A, asa asc s,
Pha 1éng abdes a, a’b’d’e’s’
e —_—
Pha ran mDf m’'D'f

Phin dodn bang phuong phdp vecto két tinh thay: trén dudng bdo hod chung QB thi
Na,S0, s& hod tan D s& két tinh. Quad trinh dé tién hanh cho dén khi hén hap rin trimg vdi D, cé
nghia Na,S0, s€ teu hao het va dung dich sé ro1 dudng BQ dich chuyén trén dudng Dd kéo dai
trén mit bio hoa mudi D (nhiur vay chi cé6 mudi I két tinh). Gial doan ¢§ ¢é (NaNQO, + D) cung
k€t tinh, dén S cé ba mudi cung két tinh KNO, + NaNO. + D cho dén kho.

Qud trinh boc hoi dang nhiét dung dich m:

Dung dich m cling nim trong khu két tinh cta Na,SO, nhung vi tri khdc dung dich a va
qud trinh bdc hoi ding nhiét ¢6 phan phic tap hon. Trong phin nay, ta xem xét lai van d¢ quan
hé tuong Gng (1ong, ran, hé) va cach vé cac dudng phu sao cho hop 1y trén do thi.
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mol H.01100mol musi khé

KNO,
(K)

NaNO,
(L)
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4’ m’ | 1000

] { 800

LA

Fares

N 1 400

_-;'_ ————
’
P
s
Is
’
L
4
¢

i . heS ] 200

m’

F K,SO,
: (n)

Na,S0,
(m)

Hinh 59 Heé K*, Na*//NO;, SO_;Z'. H,0, 30°C.
Boc hoi dang nhiet dung dich a.
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Diu tién, ta ghi lai tdng quy tich ctia toan bd qud trinth ¢o trén hé:, m. pha long: mHQRS,
. —_—
pha rin: Z12345m
Sau day ta xem xét sy (ng dung méi quan hé tuong ing qua cic giai doan m nam trong
Kkhu két tinh cha Na,SO, nén khi ¢6 Na;50, phai két tinh trudc tien. Theo quy tic dudng lién két:
ciing véi sy ket tinh ciia Na,SO., dung dich phii nim trén mat bio hea clia Na,SO, tie s€ dich
chuyén trén duong Zm kéo dai cla mat bdo hoa - diém pha rin bat dong tai Z vng Na,50, khan.
Piém dung dich (pha 1dng) sau khi dén H s& dich chuyén dén Q. Trén dusng BQ 1a dudng
bio hoa chung clia mudi [ va Na,50, nén diém thanh phan pha rin phai dich chuyén trén dudng

theo dudng Z—D

Phdn dodn bing vecto két tinh trong qud trinh nay Na,80, sé hoa tan ra, khi dat dén Q
diém pha rin 12 1 thi rdn Na,SO, van con. Neén:

Ky(NOs), F . K2504
K v T

Na( NO.),

Hinh 60: He K'. Na //NOy ,S0,*, H,0, 30'C.

Tiép tuc ¢o dang nhigt Q, thiy (D + G) két tinh, Na,SO, tan ra (dodn bing vecto két tinh).
Vi Q (pha long) va m (di€m hé ) bt bi€n nén: diém thanh phdn pha rin phii dich chuyén theo
huéng Im. Trong tam gidc GDZ cho dén diém 2 trén dudng GD thi qué trinh tan Na, S0, két
thiic- budc ti€p sau dung dich s& ro1 Q vé R: trong giai doan nay vi QR la dudng bio hoa chung
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clia G va D nén hén hop pha rdn phai dich chuyén tir G—-D.(tir 2—3). Mat khdc, tir vecto két
tinh ta thdy day la giai doan G tan, D két tinh.

R ciing la mét diém bédo hod chung nén gidng nhu Q: khi cé bée hoi m, R bat bién con
diem pha ran s€ dich chuyén tir 3— 4 (4 1a diém giao nhau v6i KD- X,(NO;),). Dén 4 chiing &
G két tinh trudc da tan hét chi con lai cd KNGO, vi D két tinh.

Dung dich tir R —$ : K va D két tinh thi diém thanh phdn pha rén s& dich chuyén tir 4 vé
theo dudng DK dén 5. '

Cuéi ciing boe hoi ding nhiét dung dich S-1a diém bio hoa chung tuong ximg - img véi ba
mudi két tinh 12 KNQ,, NaNQ;, D- Diém pha ran cla nd s& dich chuyén tit 5—m, dén khi S can
thi diém pha rin tring voi di€ém hé ban ddu m.

IV. CAC Vi DU UNG DUNG THUC TE

Trong cong nghé sin Xudt cic mudi vo co, phan 16n sit dung qud trinh chuyén hod.
Trong qué trinh d6 thi hai mudi wong tac trong hé tuong tic 12 Nguyén liéu dau, qua phan (ng
phan huy tao thinh hai muéi méi s 1a san phim cudi cing.

Sir dung dé thi hé bon trong tic mot mat c6 thé lap duge phuong an cong nghe dé ché
tao mot loai mudi va tinh todn vé Iugng - mat khic cd thé 1y giai va nghiém ching su diing sai
ctia mot quy trinh cong nghe da cd sin. (J day- cdn luu ¥ 13 trong thuce 1€ ¢6 rat nhiéu yéu (6 anh
huéng dén su can bing cla hé Nén cic két qua tinh toan cin phai xem xét dé hiéu chinh cho hgp
ly.

Vi du 11 Tinh todn ché tao amoni clorua tir amoni sunfat. Nghién ciu hé:

INaCl + (NH,),S0, = 2NI11,CI'+ Na,S0,

Nguoi ta d dé ra qua trinh tudn hoin dé ché wo NH,CI bing céch phan huy trao doi
amoni sunfat vdi NaCl. V6i hé nay trén dé thi thanh phin can biang & 25"C ¢é sdu khu k&t tinh
(ngoii bon mudi con ¢é Na,SO,.10H,0 vi Na,SO,(NH,),50,.4H,0).

Con & 80"C thi khong c6 khu két tinh cua mudi hydrat vi mudi kép, ching bi mat di &
32"C v 59°C, nen chi con ¢6 bon khu két tinh. _

Dira vdo cdc d6 thi hoa tan 8y (hinh 62 ), bang phuong phdp diém tich va lam lanh két tinh
ta s€ tinh todn duge qua trinh tuan hoan.

Pé thi hinh 61 14 trich cde dudng hoa tan ding nhiét & 25°C va 80°C dat trén cling mot do
thi khan hodc nudc.

( 80"C dung dich huyén phil nuée cia NaCl va (NH,),S0, ban diu — & day Na,SO, s& két
tinh.

Tir dé thi thay:
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- Na,50, dat duge cyc dai khi thanh phan dung dich méi dén diém P, trén dudng dang

nhiét 80'C.

- Dung dich P, & 80"C bao hoa ba mu6i : Na,SO,, NaCl va NH,Cl- dem fam lanh dung
dich nay thi hiéu suét két tinh NH,Cl theo m¢t don vi thé tich dung dich dem ché bién c6 the sé

dat duge cuc dal.

NH. 11(428) B(856)
C(454) NaCl
NaCl
NH.CI VIII
(765)
R0"C X
(319)
Na,50,
F(384) I}:::I(dgg?))
(NH,),S0, VI(308) o
NaCl L IM632) NaCl
C(753) NaCl B(809)
NH.CI VIII
P{542) (819)
IX P,.(525)
53) ' Na,50,
0 P, XII(86T
25°C “A17) -
S [NasSONH,.50,4H0
v
onf
Z P,.{(604)
2.S0,.10H,0
(N1,),50;, - | Na,50,
F478) V1436 X(572) E(1408)

Hinh 61: 13¢: Na,Cl, + (N11,),80, 5 Na,SO, + (NH,),Cl, H,0, 25"C va 80°C.
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/. Ta chon diém thanh phau ctia huyén phit ban ddu

O 80°C 12 diém 1, n6 nam trong trudng bio hoa cia Na,SO, & 80"C,

Dung dich huyén phit 1 1a do hai mu6i NaCl va (NH,),SO, nam & hai dau duomg chéo BF
tao ra nén 1 phai nam trén dudng chéo BF. Mat khic, ta thdy dich huyén phil sau khi phan tich
Na,S50, o 80°C phai tring v6i P, 1a thanh phén ciia dung dich mai & 80°C ciia dung dich 2.

Do vay, c6 the xdc dinh duge diém thanh phin dich huyén phi ban déu | ia giao diém cia
tia ket tinh Na;SO, qua Py & 80"C vi dudng chéo géc BF.

Dung dich 2 sau khi tich Na,SO, (rin) dem 1am lanh xudng 25"C s& ¢6 NH,CI két tinh va
dung dich 3 (+i dung dich 2 nédm trong trubug két tinh ciia NH,Cl & dé thi dang nhiét 25°C).

Téch két tinh NH,CI, r6i thém rén (NH,),50, vao dung dich 3 & 80°C s& duoc dung dich 4.

O 80"C (iép tuc thém NaCl vio 4 sé ducc dich huyén phd 5. Sy phan huy & 80°C s& lam
tan NaCl va két tha Na,SO, d€ tao dung dich méi 2(P,)- sau dé qud trinh lai ti€p tuc nhu d3 trinh
bay .

. Dé qua trinh twdn hoan khép kin thi lugng musi NaCl, (NH,),S0, tao huyén phit ban déu
phai bing lugng musi tao ra do ket tia - dé ¢o didu nay thi diém 2 va 4 phai nam trén dudng
yy//cF.

Mudn ¢6 diém 4 nay ta phai tim duge diém 3 tren dé thi khan. diém 3 duge xdc dinh nhu
Sl

Ve tia két tinh SP; & 80°C cla NH,CI trén d6 thi hinh chiéu IO, 06 s& cat dudng CK tai
37 (CK la giao tuyén ctia mat bio hoa NH,Cl & 25"C v6i mat phing thiug ding tao bdi P, & 80°C
v@i canh bién NH,C1}.

Chi€u thang dimg tir 3° Xuong sé cat tia ket tinh NH,CI-2 tai 3 trén dé thi kho.

Tir F v& tia ket tinh ciia (NH,),50,, dén 3 56 cit dudng vy tai 4.

V& tia keét tinh cia NaCl qua 4 va tia két tinh cia Na,SO, qua 2 - giao diém cla hai tia nay
[a diém 5.

Trén d6 thi thang dimg : hinh chidu clia 2 v 4 1a 2' va 4° tring nhau.

Hinh chi€u cta cdc doan két tinh 2 -3 va 3 - 4 tring nhau, hinh chidu ciia 4 - 5 va 5 - 2
clng trung nhau. Thanh phan va lugng nuéc ciia dung dich lrong chu trinh duge xdc dinh bai cic
diém 1-2-3-4-5.

2. Tinh litong clia gud trinh chuyén hod tao NH,CI
a. Tinl liipng cita qud wrink phan Juy 0 80°C:

Gia thiét 1dy dung dich 2 lam chudn — 1 CE - phuang trinh phan huy NaCl, (NH,),50, dé
tao mot don vi mudi (1CE) dung dich 2 va Na,SO, két tinh 13:
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Na,” @ 28,7
(NH,)),” : 71,3
xN32CIz+y(NH4)ESO4+mHZO= zNa,80,+1CE dung djch 2 o . 78.4
S0,* ;216

‘Thanh phan cha dung djch 2 doc dugc trén dé thi hinh 62.

Cli v: ICE la luong dung dich clia mot duong luong gam cdc mudi (cac mudi déu tinh
cung difong lugng)

Tur phuong trinh chung, 1a ¢6 phuong trinh can bing theo timg ciu i nhu sau:
Véi: (NH) "y = 71,3

Cl,’x =78.4

SO y=2+ 21,6 52=497

H,0m =722

Hoa tan 78,4 mol Na,Cl, ciing 71.3 mol (NH,),80,v61 722 mol H,0 s& két tla 49,7 mol
Na,S0; con lai 1 CE dung dich 2

b. Qud trink lam lanh dung dich 2 1ir 80°C xttong 25°C

Phuong trinh Iam lanh dung dich 2:

ICE dung dich 2 = x (NH,CI}{ + 2 CE dung dich 3 (nuée 6t tudn hoan)
Thanh phin dung dich 2 va 3 doc duogc trén do th:

Dung dich 2 Dung dich 3
Na;”  :287 Na2*  .424
(NH,);": 71,3 (NH,)™ : 576
ar 754 = X(NH,),Cl,J +2 ar 632
SO} :497 SOy :31,8

Phuong trinh can bang timg phin
Vi CLY: 784 = x + 68,27
VoI H,0: 772 = 10672 > 2= 0,677, x = 32,2 mol

Nhu vay [am lanh ICE dung dich 2 s& ¢6 32,2mol (NH,CI), két tha con thira lai 0,677 CE
dung dich 3

3. B¢ thiét 1ap duoe qua trinh tudn hoin kin 6 80°C ciing cdn phai them vao dung dich 3

mot duong lugng (NH,),SO, va (NH,CI), weong duong véi duong legng (NH,CD), di két tia 1a
32,2
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Budc thi nhat cla giai doan niy la thém 32,2 mol (NI1,),80, vio dung dich 3 ¢ 80°C de
1ac dung dich 4 theo phuong trinh :

0.67CE dung dich 3 + 32, 2(NH,),S0, = u CE dung dich 4.

Thanh phén cia dung dich 4 va 5 tinh duge tir phurong trinh cin bang:

Dung dich 3 Dung dich 4
Na,* @424 Na.” © X
(NH,);**: 57.6 N ¢ (100-
0,677.CE ) +32.2(NI1,),50, = u.CE (NHL,™  (100-%)
Cl.> - 682 Ly
SO/ 318 SO0 1100y
Phuong trinh can bang riéng:

Na,»* :0,677.424=x (D
(NH,),™*: 0677.57,6 + 32,2 = (100-x)u (2)
SOF :0677.31.8+ 32 2= (100-y)u (3)
Cl,yY :0,677.682=y.u (4)
1,0 :0,677.1067 =n.u (5)

Giai hé trén, taduge:n =1, X = 287,y =462, n=722.

Do d6 thanh phan ciia dung dich 4 s& L

Na,™ 0.677.424=x= 287

(NH,),»  0,677.57,6 +32.2 = (100-xju= 100-28,7 = 71,3

-

50,7 0.677.31.8 + 32,2= (100-y)u= 100 - 46.2 = 538
Cl,y" 0,677.682=yu= 462
H,O 0,677.1067 = n.u= 722 mol
Tir d6 <6 thé xdc dinh vi trf cla diém dung dich 4 wren d6 thi hinh 62.
Phuong trinh tong qudt khi them 32,2 mol NaCl vio dung dich 4 dé tao dung dich huyén
phi 5.
ICE dung dich 4 + 32,2 Na,Cl,= zCE huyén phi 3.

Khi do ta ¢c6:
Dung dich 4¢1CE) Dung dich 3(z CE)
Na,”* 28,7 Na,”* X
(NH), : 71,3 (NH,},” : (100-x)
ClL> 1462 +322 Na,Cly =2 CL* ty
SO :53.8 SOr 1 (100-y)
H,O 722 H.O ‘m
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< §p.80 - -
NH,Cl 25 4 Py 25C 7
' \* : a,50, ~
SOQC : "
X P, Soa : 7
(NH,), SO, 191@
D{ I)j | // \\.\
N V' AN
& ' ‘
E‘E A \
o )
/" Na,50,.(NH,),50,4H,0
(NH,),50, \ A
F R

NaCl

Na,SO,

Hinit62: He Nay",(NH,)3" //S0% ,Cl —~H,0,25°Cva 80" C
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Phuong trinh can béang riéng:
Na,™ (387 +322=x2,2=1,32
(NH,),™ :71,3 = (100-x)z, x = 46,1
SO> 153,8= (100-y)z, y=359,3
Cl,” :46,2 + 32,2=y.z, m= 546
H,0 1722 =mz
Do vy thanh phin diém huyén phit 5 sé la:
Na,** = 46,1; (NH,),” = 53.9; SO.* = 40,7; Cl,> = 59.3 va H,0 = 546

0 80°C huyén phii 5 tién hinh phan huy NaCl va (NH,),S0, dé tao két tia Na,SO, theo
phuong trinh sau:

1,32 CE huyén phit 5 = y Na,SO,{ + z CE dung dich 2

hoac:
Huyén phi1 5 Dung dich 2
Na,”  :46,1 Na,”* ;287
(NH,),**: 53,9 (NI,),*: 71,3
cL*  :593 | = YNaSO,+ zCE Ol 784
SO 1407 SO.* 216
H,O 546 HO :722

Can bang riéng:
V6i Na,™ :1,32.46,1=y +28,7z
Voi (NH," ), 1 1,32.539=713z2,2=1,y =322,

Cudi ciing thi chu trinh wian hoan kin s€ tién hanh v6i luong nhu sau: 1,32 CE huyén phi
5 & 80"C hoa tan 32,2 mol (NaCl), ciing 32,2 mol (NH,),50, s& két tinh 32,2 mol Na,SO, tao ra
ICE dung dich 2. Dem lam lanh xuong 25°C s& két tinh (NH,),Cl, sé thira ra dung dich 3, s&
thém (NaCl),, (NH,),80, nhu trén & 80°C dé€ duge 1,32CE huyeén phit 5 - sau d6 qué trinh nhu
vay tiép tuc tién hanh.

Vi dy {2: Lap quy trinh céng nghé va tinh luong qué trinh’ phan gidi ruc uép
Na,S0,.10H,0 va KC1 dé thu duge K,SO, vdi hiéu suét cao nhat. Cho bist:

1) Bang s6 liu hoa tan clia hé Na,™, K,*// C1,%, SO.7, H,O & 25°C va dé thi hodt tan vé
theo bang s& liéu dé.

2) Khi tinh todn lay 100 mol 1ong musi khan trong phoi liéu.
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Gidl:
* Diu tién dua vio dé thi lap duge tir bing 0 liéu dé xdc dinh duge diéu kién cong nghé:
- V1 nguyén liéu ban dau 1a KCl va Na,50,.10H,0 nén diém thanh phén phai liéu nhit
dinth phai 13 mot diém niam trén dudng bd (KCl- Na,SC,.10H,0)
Dé thu duoc K,S0, rin c6 higu suat cao nhdl thi trong dung dich thu dugc sau khi két tinh
'K,S0, phai chita NaCl lén va K,SO, nho 1a hop 1y nhét. V1 vay, chon diém thanh phdn pha iéng
_sau khi két unh K,80,la p
3 _ Cu6i cling diém thanh phan phéi liéw (di€m h¢) phai 1a diém giao nhau cia dudng bd va
cp - chinh [a diém 1.

Na,SO. L
4 R — L NaG
&

K.ClL

K,SO,

Hinh 63: He Na,”, K, 2/ Cl,, SO,7, H,0, 25'C.

* Tinh luong theo hai phuong phdp :
1. Tinh lugng theo quy tc don biy:

Theo dé bai téng mudi kho trong phdi liéu 13 100 mol, nén:
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a. Phoi lidu:

Luong K.Cl, ding : l_—d = 745 = 74,5 mol
bd 100

Luong Na,SO, dung = 100 - 74.5mol = 25,5mol

Luong H,O k&t tinh mang vao ka 25,5.10=255 mol
b. San lwong K-SO, két 1inh:
s . o p.1 201
Luong K,80, két tinh = tong mudi kho trong 1—0_ =100.- 6 =21,25 mo!
P

. . p 25
Hiéu suat thu K, n = %14? 100 = 28,5%

c. Lieong muide thém vao
- Tir bang s6 lidu tra duge lugng nude 1a 1940 mol nude/ 100g mudi kho.

- Téng mudi kho trong 16ng P(Lp} la: 100-21,25 = 78,75mol.

- Toan bo nude thém vao s& nam hél lai trong Lp (¥ cua dau bai). Nén hrong tuyét doi cua

¢
nude trong Lp la: 1940 78,5 = 1525 mol.
100

Vay luong nuéc thyc t€ can them L 1525 - luong nude do két tinh Na,50,.10H,0 mang
vaol525 — 255 = 1270 mol H,0.

2. Tinh luong theo phuong phap can bing vat chat
. Plusong trivh can bang 10ng qudt:
xK,Cl, + (100 - x)Na,S0,.10H,0 + yH,0 = 3KLSO, +vLp.

Tit bang s6 liéu tra duge thinh phan cta Lp nhu saw:
K,2*: 67,5%; Na, " 32,5%; CL: 94,6%:; SO, 5,4% va H,0 1940mol/100mol mudi kho.
b. Lap phicong trink cdn bang vdr lidu riéng

K;*: 0,675x+ 2 =x(1)

Na,**: 100 - x = 0,325v(2)

CL* ¢ 0,946v=x(3)

SO,¥ 1 0,054v + 3= (100-x)(4)

H,0:10(100 — x)+y = 1940v(5)
c. Gidi hé rrén

Tix (2)va (3) 6 100-x _0325 745
X 0,946
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T3y v= ?ﬁ =79
0,946

-Tie (1) z =745-0,675x79

=21,25

CTie (5): y =1940 x 79— (100 ~ 74.5).10 =1275
Bdng 15: He Na,™, K7/ CL,7, S0,7, H,0, 25°C

Thanh phin pha long ‘\

Pi¢m % ion mH,0/100mol Pha ran

Na, SO.> mudi kho
a 100,0 0 1806 NaCl
b 0,0 0 2300 KCl
¢ 0,0 100 8030 K,50,
d 1000 100 2830 Na,S0,. 10H,0
e 1000 199 1550 NaCl + Na,50,
f 852 20,9 1460 NaCl + N2,S0, + NaK(S0,),
h 70,5 6,5 1465 NaCl + NaK(50,), +KCl
i 70,0 6,5 1525 NaCl + KCl
K 87.8 570 L660 Na,SO,+Na, SO, 101L,0+ aKy(SO,),
L 1000 | 465 1730 Na,SO, + Na,80,.10H,0
n 81,3 100,0 2070 Na,SO,. 10H,0 + NaKi(30,);
P 32.5 54 1940 NaK (50,),+KCl + K,80,
X 39.1 100,0 4445 NaK(S0,); + K,S0,
u 39,1 35 2285 KCl + K,S0,

d. Két gud

K,Cl, : X = 74,5mol
Cic chat dua

Na,50,.10H,0: {100-x) =

Vao 25 5mol, H,0: y =

1275mol

K,SO, z = 21,25mol,

Lp 1615 mol (mudi kho:
v=79, nudc: y+255
=1530mol)

Lay duoc
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Vi die 13:Ché tao Na,S0,.3K,S0, bing cich phan gidi K,Cl, vt N4,50,.1011,0 va H,O van
dimng bang s6 liéu va d6 thi cla vi du 12 - khi-tinh 1odn ldy téng mudi kho trong phoi lieu la
100mol.

Bar gidi :

Vi san phim rin cdn dat duge 1a NaK(SO,), c6 chda cdc jon: Na *, K, SO, . nén dung
dich thu dugc sau khi két tinh mudi tréa s& chita ion K* it nhat va ion CI nhiéu nhdl - néu mudi

. ¢6 hieu sudt thu héi K' 1a cao nhat. Nhu vy, r rang la di¢m thanh phin dung dich con lai phai
. nam tir f—h. V& mat ham lugng K*thi f chita K* it hon h, vi viy ta chon dung dich con fat la f va
diém phoi liew 1a diém 3, 14 giao diem cla dudng fS va bd.

Largng nguyén ligu cin diing:

Luong K,Cl, =22 100 = #2100 = 42 mol.
b 100"

Luong Na,50,. 10H,0 = 100—-42 = 58 mol.
Nude do Na,SO,. 10H,0 mang vao : 38.10 = 580 mol.
San lugng N, 5O,.3K,80, (mudi kép S}

3f
Luong musi kép S = — =100 = —2_ 100-= 46,2 mol.
T 995 -

Lugng nude cdn thém vio :

Téng muéi khan trong f: 100 — 46,2 = 53,8 mol

Tir bang s6 liéu ta duge lugng nude rong Lf fa: 1460mol/100mol mudi khan nén luong

nudc tuyét doi trong Li: %.53,8 =782 mol.

Viy luong nudce cdn dua vao la: 782 — 580 =202 mol

Hiéu sudt thu K* 1 = 482 3 100=82,5%
42 4 :

Bai tdp:
1. Né&u chon diém thanh phan dung dich sau khi téch Na,S0,.3K,S0; 1a h thi lugng nudc
cin dua vao va hiéu sudt tich K,* 1a bao nhiéu?. Tong mudi trong phai lieu 1a 100mol.

2. Lap quy trinh va tinh todn vé luong bién thién cha qud trinh san xvat K,SO, tir nguyén
lieu dau 1a K,Cl, v Na,S0O,.10H,0 qua khau trung gian 1a ché tao Na,S0,. 3K,S0,. Cho:

a/ Bing s0 liéu hoa tan hé va dé thi v tir bang 15.

b/ Téng mudi kho trong phdi liéu cla giai doan tao K;S0, 1a 100mel.
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Bai gidi:
Ciu 1): Diém phai lieu la 4.
- Luang nguyén li¢u cin ding :

Luogng K.Cl, = 3%10(} = 1—110 100 = 51mol
Luong NSO, 10H,0 = 100 - 51 = 49 mol
Nurde két tinh do Na,S0O,.101L,0 mang vio: 49.10 = 490 mol
Luong mudi kép Na,SO,. 3K,50, két tinh ta0 thianh:

; 4h 48
Lugng muci kép S = — 100= — .100 =539 mol.
S, h 104

- Luong nudc cin thém vao :
Vi tong mudi trong h: 100 — 46,1 = 53,9mol

Tir bang s6 liéu t, ¢6 duge lugng nudc trong Lh Ia 1463 mol/100mol mudi Khan
Lugng nudc tuyét doi trong Lh: %Sg .53,9 = 790 mol.

Vay lugng nuée can thém 1a: 790 — 490 = 300 mot.

- Tiicu sudt thu K;**

_d61 3

=100 =68%
4

T]:trl

Can 2): Giai doan chi tao Nu,SO,.3K,50, da trinh bay toan bo phan & trén val di¢m phoi
li¢u 3. Thu duge n (i = 82.5%.
Lugng S, thu duge = 46,2mol.

Giai doan phan huy Na,SQ,. 3K;S0, khi ¢6 mat K,Cl, thi dé dat duge K,80, ket tinh 1on
thi K,S0; 1ong con lai phii nho va Na,Cl, 16n. 'T'a chon diém P Ja diém long, nén diém phoi liéu
clia gial doan nay la diém 2 (giao nhau clia S,b vivep).

" Tinh lgng:

- Lugng nguyeén liéu can dimg :

5 3
Lugng K,Cl, = 5.2 100 = 4—_.100 =43 mol
S.b 100

Luong Na,S0,.3K,S0, = 100 - 43 = 57 niol.

Trong d6 lugng K,S0, = 57.% = 42,75 mol vi lugng Na,SO,= 57. ; = 1425 mol.
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>
- Sin luong mudi kép S = %.100 = 54,8 mol.

Vi tdng muéi trong Lp: 100 — 54,8 = 45,2 mol.

Tu bang 6 ligu c6 duge luong nude trong Lp 1a: 1940 mol/100mol mudi khan

Luong nudce tuyét doi trong Lp: -1%.45,2 = 880 mol,

Day ciing chinh 1a luong nude dua vao thém can thiél.

- Higu suit thu K,>*:
548

Vo ™ 4344275

J00=639 %

Higu sudt thu K, ca hai lin dé duge K,50,1a:

82,5 639%=528%
00

ngianliﬂ‘p =

rllrl_n.' 1idp - 28,5 %
Bdng 16: He Na*, K*// CI, NO;, H,0, 5°C va 100°C

Nhiét Thanh phian pha long
4. | piém % ion mol H,0/100 mol Pha rdn
°C K NOy mudi kho
A 0 0 827 NuCl
B 100 0 739 KCl
C 100 100 229 KNO,
D 0 100 268 NaNO,
E 49 0 566 | NaCl + KCh
100 F 100 78 221 KCl + KNQ,
G 44 100 113 NaNQ, + KNO,
H 0 85 254 NaNQ, + NaCl
P, 43 9.5 124 NaCl + NaNO,+ KNQ,
P, 62 80 181 NaCl + KCl + KNO,
N, 12 57 480 NaCl + NaNQ,+ KNO,
; N, 23 22 650 NaCl + KCl+ KNO,
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NaCl - l E KCl

H

NaNO, KNGO,

Hinlt 64: He K, Na'//Cl', NO;, H,O , 5'C va 100'C,

Vi dy I4: Lap quy trinh cong ngh¢ va tinh lugng clia cdc phuong dn ché tac KNO, tir
NaNO, va KCl. Cho biét dé thi he K*, Na* // CI', NO; . H,O & 5°C va 100°C duck 1ap theo bang
s6 lieu 16:

- Tur d6 thi 2 nhiét do ta thdy, cap NaCl- KNO, 1a mét cap tuong tic én dinh ma thong
thudng thi trong phin (ng trao ddi déu c6 xu hudng chuyén dich vé phia tao musi 6n dinh.

- Mt khdc, tir 6 thi ciling thdy duge khu két tinh cia KNQ, phinh to rat nhiéu tir 100"dén
5°C, con NaCl thi nguoc lai.

- Vi vay, ¢6 thé 1oi dung dic tinh nay, ¢ dung dich & 100"C dé két tinh NaCl va thu duoc
dung dich giau KNO,, dem 1am lanh dung dich giau KNO, niy & thu dlIO’C KNO ket tinh - c(
tudn hoan nhir vay thi sé thu duoc NaCl va KNO, tinh khiét. .

- D& sdn xuat ra duge mat san pham c6 thé ¢6 nhidu phuong dn cong nghé khic nhau, ¢é
thé dua ra day hai phuong 4n d€ so sdnh:

Plutong dn 1: Hon hop nguyén li¢u v6i ty 18 mol 1: 1 chia NaNQ, va KCI (diém a tréen dé
thi). Thém mot lugng nude thich hgp dé én hinh phan giai.
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- Co dang nhiét dung dich a s& thu duoc NaCl kél tinh v dung dich ¢on lai 1 b.

- Tach ket tinh r6i tam lanh dung dich b xuong 5'C s& thu duge két tinh KNOQO,; con lai
dung dich ¢ (canh N,)

- Tach KNO, xong, bo sung nguyén licu & viio ¢. Suu d6 lai ¢o dic, boc hoi, lam lanh. ..
Ta tinh lugng theo 100 don vi mudi CE cita dung dich b (CE la luong dung dich chita mot
diong luong gam tong cic muai, I lueng dung dich chira mor mol 1ong cic mudi }
1y Lam lanh d¢ lay KNO.:
- Phuong trinh can bing tong quat:
100Lp + x H,O0 = y KNO, + zL¢

Thinh phin ciia bva ¢ doc true ti€p trén dé thi. Ham luong midc ¢6 thé fim duge bang
phuong phip nodi suy (Evi P, — b)

K' :59 K : 23,5
Na* : 41 ' Na* £ 76.5
Cl 4] +xILO =yKNO,+z Cl : 76,5
NO; 59 NO, 0235
HL,O :283 H,O : 640

Lap phuong trinh can bang riéng cho timg cdu 1ir :

K* Yy +2332=59 (1)
Na* 76,5z =41 (2)
Cr 170,52 =41 3)
NGO, ty+235:2=59 (4
H,O  :283+x =640z (5)

Tir(2)hodc (3 cod:z= 4—1_ = (0,537
76,5

-Tu(lyy = 59-2352=463,1r(5): x =640z — 283 = 60

(Két qud - 100 don vi dung dich b + 600mol H,0 1am lanh ¢ 5"C duge 46,3 mol KNO, va
thira 59,7 don vi dung dich C)

2) Thém a vio dung dich ¢ 16i co dang nhiét dén 100"C s& 6 NaCld va dat dugc dung
dich b

- Phuong trinh can bing téng quat:
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53,7Le + xa — yH,O = 3KNQ, + 100L.b

phuong phip noi suy (E via P, —» b)

thé tim duoe bin

K':235 K* : 59
Na': 76,5 Na*: 41
0,537 {CI : 765 + xNaNO, + xKCl- y 11,0 = z NuCl+ Cl 41
NO;: 23,5 NGO 39
H,O : 620 H,O : 283

- Lap phuong trinh can bing riéng cho timg cau tir :

K : 0,537.23.5 + x = 59, Xx=59-12,7=463
Na*: 0,537.76,5 + x = z+41, 2=41 - 41 +46,3 = 46,3
H,0: 0,537.640 - y = 283, y= 343-283 =60

Them 46,3mol KCl vi 46,3mol NaNO, vao 53,7 don vi dung dich ¢ réi ¢ dang nhiél
100"C dé tich 60 mol 11,0 & thu dugce 46,3mol NaCi két tinh va 100 don. vi dung dich b,

Trong san xudt lugng phdi dugc tinh bang khdi Iuong chir khong phdi 1 theo mol. chiing
ta chi cdn tra hodc tinh phan 1r lugng ctia cic mudt réi déi s6 mol thanh khéi luong la duoce, vi
du: vo1 bai tap trén phan tir luong cic mudi la: KCl 74.6; NaCl 58.8: KNO, 101; NaNQ, 85.

KNO;: 0,59.101 = 539,39
Lugng mot don vi CE dung dich b (134,59 g) NaCl:  0,41.58.8 = 24

H,(: 28318 =351
KNO;: 235101 =23,735

NaCl:  0,765.58.8 = 45
H,0: 64.18 =115

Lugng mot don vj CE dung dich ¢ (183,735 g)

Phuong dn 2: Sau méi mot lin tudn hoan, lugng mudi rin tinh khiét duce két tinh tir dung
dich phai cang nhi¢u cang 6t. Vi vay, cin thi¢t phai lua chon thanh phén dung dich tudn hoan .

Vidu: Dung dich sau khi két tinh NaCl phii giau KNO, Con dung dich sau khi két tinh
KNO; phaj giau NaCl... Nhu vay, néu yeu ciu két tinh KNO, thi dung dich ¢6 chda KNO, dé o
k&t tinh d6 nén 1a dung dich P, - 1a dung dich thu ducc sau khi ket tini NaCl (P, ciing chinh la
diém he dé lam lanh k¢t tinh KNO,), phuong dn tuan hoan s& 1 O75"C, KNO, sé két tinh tich tir
P, va dung dich ¢dn lai 1a d. Thém a (¢6 ty ¢ mol KCI/ NaNO., =1/1) vao d dé duoc hé mudi m
(giao dié€m cla da vh AP,). Co ddng nhiét dung dich & 100°C s& tich keét tinh NaCl, dung dich

125


http://www.thuvien247.net

www.thuvien247.net

con lai la P, - sau dé lat tiép tuc twdn hoan nhu trén. Tinh lugng theo 100 don vi (CE} mudi cla
P

1) Lam lanh dé lay KNQO;:

- Phuong trinh can biing téng qual:

100Lp, + x 1,0 = y KNO, + zLd

K :62 K*':13
Na® : 38 Na' : 87
Cl - 20 +xH,0 =y KNO; +2z Cl :46
NO,: 80 NO, : 54
H,0: 181 H,0 : 499

Lap phuong trinh ¢an bang riéng cho timg cau tir :
K* 1y + 13z=62 (1)
Na™: 87z =38(2)
H,0 : 181 + x =499z (3)

Tir{2):z= L. 0,437
87

-Tw (i) y= 62-13.0,437 =563
-Tw(3) : x =499 . 0437 - 181 =37

Nhu vay, thém 37mol H,O vio 100 don vi dung. dich P, 16i lam lanh xuéng 5"C s& két tinh
56,3mol KNO,, con thira lai 43,7 don vi dung dich d.

2) Thém nguyén lieu vao dung dich d(Ld), cé ding nhiét Ld dé dat két tinh NaCl va thu
dung dich Py(Lp,)

- Phuong trinh can bing téng quat:
43,7Ld + x a — yH,0 = zNa{l + 100Lp,

K*:13 K':62
Na' :87 Na™ : 38

0437 lcr .46 + x NaNO, + x KCI - yH,0="2zNaCl + Cr :20
NO.: 54 NO; : 80
H,0:499 ' H,0: 181

- Lap phuong trinh cén bang riéng :
K" 13.0,437 + x=062(1)
Na™ 87.0,437 =z +38(2)
H,O 499.0437 -y = 181(3)
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z=287.0437 + 56,3 - 38= 56,3
x = 62 - 13.0,437=56,3
y =499 .0437- 181 =37

Két qud la: Thém 56,3 mol KCl va 56,5mol NaNO, vio 43,7don vi Ld - dem co ding
nhiét L.d ¢ 100°C s& mit di 37 mot H,O s¢ dat 56,3mol NaCl két tinh va 100 don vi mudi dung

dich Lp,.

Dé doi so phan tlr gam (mol) ra don vi khéi luong ta can bict phan r fugng ciia cdc ion.

Cu thé 1a:K* 39,1; Na* 23; CI' 35,5: NO, 62; H,0 18. Do vay:

Mot donvi dung dich P,

K
Na*
Cr
NO;
H,0
Téng

0,62.39,1 =245
03823 =872
0,20.35,5 =7,10

0.8.62 =496
181.18 =326
122,27

Mot don vi dung dich d

0,13.39,1 =0,58
08723 =20,00
0.46.355 =16,33
05462 =3340
499.18 =90,00
164,91
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Chuong V: HE NAM CAU TU MUOI - NUGC

L. PHAN LOAI

C6 hai loai h¢ bac nam mugdi - nudce 1a:
L. Hé bac nam muoi - nude don gian: 13 he tuo bdi bon musi cla mat loui anion hay mot loai
cution va nudc tao thanh

Vidu: A" B, C', DY/X, H,0, ('C

hay AY/ X, Y, 7, HO.1'"C. La loat hé it gap va it dung trong thuc ¢,
2. Hé bac nam mudi - nuée tueng tac: ¢6 the biéu dién nhu sau: He do 1LO va cic musi do 5
ion khdc nhau tao thinh;

ABYX, Y7 - HyO,°C

Hay A", B, C'/ X, Y, H,0, "C

Cu thé nhu he: Na*, K*, Mg®// CI', SO, H0, ("C duge ding trong cong nghiép dé san
Xudt cdc hoa chdl tr nude bién va he: Na', NH'// CI, OH', HCO),, H,0, *C duge dung trong
cong nghé dicu ché natri cacbonat bang phuong phdp amoniac, ..
IL KHAI QUAT QUA TRINH NGHIEN CUU HE BAC NAM MUOI - NUGC

V156 cdu tir nhiéu nén quan he pha rdt phite tap do vay vife nghién ciu gap rat rhicu khé
khan tchit yéu phii tam mot luong Ién cong viée phan tich chinh xac). Nen chi yéu méi tap
trung vio cic mubi dé hod tan thudng gap nhir cie mudi clo va sunfat clia kim loai kiém va kiém
tho va dién hinh nhit [a hé 120 boi nude bidr

Néu bo qua ham luong tuong doi nho cha céc ion khdc thi ¢6 thé xem nuée bién 1a hé bac
nAMm MG - nude sau: Na*. K*, Mg™// CT, SO, H,0, t"C.

Tieu bi¢u cho nghién cifu nay la nghién ciiu cia nha bic hoc Ha Lan Van’t Hoff da bd ra
10 nam lién dé nghien ciu he bac nam ndy cla mudi mo vang Stassfurt ¢l Ditc va di lap duge
dé thi can bang bic 5 clia hé d6 ¢ 25'C, 55'C va 83°C.

Ngoii ra cdc nha bdc hoc Nga, Nhat... ciing dii ¢6 nhiéu ¢Ong trinh nghién ciu vé he nay
nhung do cic khé khan néu wén nén so vai hé 3 va hé 4 con rit it
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[11. PHUONG PHAP BIEU DIEN THANH PHAN HE
1. Bieu dé khong gian

V6i h¢ 5 cilu tir hod tan, néu bo qua nue thi dd thi ding nhiét dugc thé hien bai hinh 1ap
thé, trén dé chi thé hién duge quan hé gitfa cdc mudi khan. Ta lay hé¢ nude bién dé minh hoa:
dem hé nudc bién ¢6 nam ion Na', K*, Mg®, CI', SO va H,0 hop thanh s& duoc sdu loai mudi
nén ¢6 thé xem hé nam trén 1 do cic hé sau lap nén:

a. Sdu hé hai cdu e musi- noe 1a:
KCI-IL,0, NaCl- H,0, MgCL- H,0
K,S0.~ H,0, Na,SO,- H,0, MgSO,- H,0
b. Chin hé ba cdu it muéi - midc:
N2,S0,- K,80,-H,0; Na,SO,. MgSO,-H,0
K,SO,- MgSO,-H,0; Na,CL, K,CL-H,0
Na,Cly- MgCl,-H,0: K,Cl,, MgCl,-H,0
Na,S0,, Na,Cl,-H,0; MgSO,- MgCl,-H,0
K,SO,- K,Cl,-H,0

MgSO, MgCl,
4
4
/s
Fd
4
/
‘{/
| 60 4
[ V!
3 ~Jm m /\M m”
+i\ \\4-0_' -</ :\\\\
Na,S0, Na,CL o~ | )
.
K"\,
S
S S
K,SO, K,Cl,

Hinh 65 Bitu d6 khong gian hé bac 5.
¢. Hai hé bon cd it mudi - muric don gidn:
Na,S0,- MgS0, - K,S0, - H,0
Na,Cl,- MgCl,- K,Cl, - 1,0
d. Bu hé trong tdc bon cdu it :

Na*, K*//Cl', SO/~ H,0
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Na*, Mg?'//Cl', SO,” - H,0
K*, Mg™*//Cl', SO,” - H,O

Nhur vay dé cd thé thé hi¢n toan bo tap hop trén biéu d6 can ¢6: sdu dinh, chin dudng, hai
mat tam gidc déu va ba mat vuong.

Khéi lang tru tam gide déu hoan todn thod man yéu cdu trén - né ¢6 sdu dinh, chin dudng,
“hai mit tam gide déu vi ba mat vusng. Ta xem qua cach bicu dién clia biéu d6 hinh 65

Vi trong hé nam twong téc mudi - nude, s6 duong lugng cic ion duong (s duong luong +)
.bing 56 duong luong cac ion dm (56 duong lugng -)

S6 duong lugng (-) = s6 duong lugng (+) =100%

Vi du : he nam cu tir mudi - aude ¢6 thanh phin mudi khan 1a Nu,™ 50%; K,*' 20%; Mg
30%; SO,F 60%: Cl," 40%

Téng duong luong (+) = duong luong Na,'* + dwong lugng K,™ + duong luong Mg™'=
50+20+30=100

Tong duong lugng(-) = duong luong SO,* va duong lugng C1,7 = 60 + 40 =100

( hinh 66: Cdc dudng nim ngang song song bi¢u dién ham lugng tuong ddi cla céc
cation. Cic duting song song thing dung biéu dién ham lugng tuong déi clia cdc ion am. Cich
tim diém m trén hinh 66 nhu sau:

Hinh 66: D6 thi khong gian ding nhiét hé bac 5 mpéi - nude trong tic don gian nhit.

Dua vao thanh phin clia cation ta xéc dinh duge hai diém m’ v m™ trén hai mat tam gide
déu. N&i m’ v6i m”, ldy tit m” trén dudng m’ m”™ doan bang 4/10 m’m” (né tuong duong ham
lugng cba jon CLY). Ta s& duge diém m - 13 diém thanh phan clia hé cin tim,

Theo phuong phdp trén - cin el vio céc 8¢ liéu hoa tan clia hé bac nam uong tac nay, 1a
s& xdc dinh duge cdc diém lién quan khdc va € thu duge mot biéu dé khong gian hoan chinh:
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Néu h¢ khong tao hydrat, khong tao muéi phic thi bicu dé khong gian ta don gian nhat
nhir hinh 66:

V&i biéu dé trén, phan giGi han bén ngoai chiing ta ¢6 thé¢ dé dang tim hiéu duoc.

Phin bén trong hinh khong gian phan thanh sdu thé tich két tinh (sdu khu vire két tinh)
g v&i sdu mudil i di: Phin gach chéo I3 thé tich két tinh cia mudi CY.

Mit ranh gi6i cla hai thé tich két tinh 13 mat bio hoa chung cia hai mudi. 17 de: Mit
R,P°K P," ¢6 mud1 CY va CX cung bdo hoa , gino tuyén ciia hai mit cd ba mudi cung bio hoit.

Vi die: Budng PR, ¢6 ba mudi CX, CY, AY clng biio hoa

Vi di: D1ém R, ¢6 cic mudi sau bio hod : CX, CY, AY va BY

Biéu dd khong gian xay dung rat khé khan va viéc (mg dung ciing khong may tién [oi.

b dé hicu v dé img dung, ta nghién ciu biéu dé phing va kht dé phdi bd qua mot 56
bién s0.

Vi du: doi véi hé nude bién, van dé cdn nghién ctu chl yéu 12 1ong hop loi dung sau khi
phoi mudi, nhu vay la chi nghién ¢itu phan nude bién di bio hoa NaCl. Do vay, biéu dé c6 thé
chi cén thé hién méi quan he giita ba ion K,™, SO,*, Mg?". Va nhu viy ta ¢é thé dimg d6 thi tam

gidc déu — cdn céc ton Na,™*, Cl," v H,0 s& dugc tinh todn dua vao 3 jon trén.

2. Bicu dé tam gidc déu - biéu d6 khan hinh 67:
Mg (MeCl,)

SO, (Na,50,) ﬂ,ﬁ/ K2 (K,CL,)

Hind 67 Biéu do khan.

Gia du mot dung dich m ¢6 thanh phin nhu sau: K, 10 duong luong, SO 20 duong
luong, Mg™ 20 duong lugng. Cl,™ 25 ducng tuong, Na,™ 15 duong luong, H,( 200 phan tir gam.
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D¢ ¢6 thé bifu dién diém he m wen d6 thi tam gidc déu ta cdn chdp nhéan ng duong
lugng ion gam coa :

K™ + 80,5 + Mg™ 1a 100% (tic tinh theo h¢ musi CE)

: . 10
Nhar vay, ham luong ion gam cta K,* trong hé trén sé la: 0 100 = 20%.

Him lugng ion gam cta Mg?* s¢ la: %O) 100 = 40% va ctia SO [a 2% 100 = 40%.

Tinh him luong ion (hoidc phin 1l ) clra Na,™*, CL,7%, H,0 theo g&c trén s [a:
2+ 15
Na,™: = 100 = 304.
50

ClL,*: 23 100 = 506
50

H,0: 2230 100 = 4000,

Dua vao ciic 86 li¢u trén, ta s¢ tim duge diém m trén do thi. Thuc ra, ba dinh cita tam giic

déu biéu'dién ba mudi nguyén chit nhu:
binh Mg*' ¢6 SO,” =K,**= 0 nén n6 biéu dién musi nguyén chit MgCl,.

Binh SO,* ¢c6 Mg™ =K, = 0 nén né bidu dién musi nguyéen chat Na,SO,.

Dinh K,* ¢é SO,* = Mg™ =0 nén né bicu dién mudi nguyen chit K, ,Cly

Can ctf vao cde 56 lieu da cho trong bang 17, ta lap duoe biéu dé cla hé 5 muoi - NURGc:
Na®, Mg™, K, //CI', SO, H,O & 25'C trén d6 thi tam gidc deu (hinh 68). Khi lap biéu dé nay,
cdc quy tic da hoc 6 cdc phan trude déu duge ing dung. Trén bicu dé @ 25'C pay, ngoadi NaCl
con on tai I3 mudt xuit hien & dang riin - nén dé thi ¢é 13 khu vuc tuong ung vai 13 pha — phai
rit chd y trong timg khu vye ngodi mudi da ghi bao hoa lusn luon phai ¢é thém NaCl bio hoa.
Viéc tim diém thanh phdn clia cdc mudi trén d6 1hi ciing don gian- chi cdn nhe nguyén tic la:

Bat ky mu6i gl, ta chi khio sdt ¢6 ba ion ta: K,?, Mg> vit SO.2, ta tinh todn trén bidu dé
sé xdc dinh dugce vi tri trén dé thi.

Vi di: MgS0,.4H,0, MgS0,.5H,0 , MgSO,.7H,0.

Trén dé thi chiing chi thé hién ¢6 mot diém- d6 1a diém giifa cia canh Mg’ - 80,7 vi céc
mudi trén chi 6 Mg® va SO, , trong s6 ba ion va & duong lugng ion ciia Mg™ = 8 duong
luong cha ion SO, ion SO, = ion Mg® =50 %

Mot vi du kide: KCL.MgSO0,.3H,0 thi chi xét c6 ba ion nén 3 ion K,2*=20%, Mg™ = S0,
= 40% va do d6 diem bidu dién cia né 1a diém Q.
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Bdng 17: He K;»*, Na,*, Mg?'/j SO.F, CL,7, H,0,25°C

Pha long
piém | K,** + Mg™'+ SO,> = 100M Pha rin
K | Mg |Na™ |HO
1 819 |00 196,0 | 4070 Nc+Ns.3Ks+Kc |
2 226 556 |362 1510 Nec+Ns. 3Ks+Ke+Ks.Mgs.6H,0
I3 20,5 | 38,6 |282 |1450 Ne+Kc+ Ks.Ms.4H,0+Ks.Ms.6H,0
5 11,3 | 12,3 | 11,3 | 1200 Ne+Ke+ Ks.Ms 411,0+Ke.Ms.3H,0
7 66 |80 |36 1190 Ne+Ke+ Ke.Ms.3H,0+Ke Mc.6H,0
8 77 1923 (54 1300 Nc+Ke+ Ke.Me.6H,0
9 41,5 |00 238,5 | 4090 Nc+Ns+Ns.3Ks
10 17.8 [ 33,6 {1041 |2170 Nc+Ns+Ns.3Ks+Ns.Ms.4H,0
i1 |00 |456 |1420 | 2805 Nc+Ns+Ns.Ms.4H,0
12 162 | 548 |434 | 1560 Nc+Ns.3Ks+Ns. Ms.4H,0+Ks Ms.6H,0
13 150 | 564 |390 1480 Nc+Ns.Ms.4H,0+Ks Ms.6H,0+Ks.Ms.4H,0
14 |89 694 |120 |1140 Nc+Ns.Ms 4H,0+Ks Ms.4H,0+Ms. 7TH,O
15 |00 [786 {159 |1305 Ne+Ns Ms.4H,0+Ms. 7THLO
6 |77 |710 [100 | 1080 Ne+Ke Ms.3H,0+Ks.Ms 4H,0+Ms.7H,0
17 |54 [810 |47 1060 Ne+Ke.Ms.3H,0+Ms. 7H,0+Ms.6H,0
18 |00 |874 |217 |1110 Ne+Ms.H,0+Megs.6H,0
19 20 38.4 1.5 (980) Nc+Ke.Ms.3H,0+Ms.6H,0+Ms.5H,0
20 0.0 91,1 1.6 982 Nc+Ms.6H,0+Ms.5H,0
71 a3y looe a3 |950 Ne+Ke. Ms. 3H,0+Ms.5H,0+Ms 4H,0
22 0,0 9235 | 1.1 953 Ne+Ms.5H,0+Ms.4H,0
53 Lir lots |12 |90 Ne+Ke.Me.6H,0+Kc.Mg. 3H,0+Ms 4H,0
24 103 |90a7 |03 385 Ne+Ke.Me 6H,0+MgCl,. 6H,0+Ms.4H,0
5 o2 l99s |015 | 957 Ne+Ke.Mc.6H,0+MgCl,.6H,0
26 0.0 953 0.7 388 Ne+Mce.6H,0+Ms.4H,0
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Luu y: Trén d6 thi loai nay, quy tic noi cdc dudng thang hoan toan ¢6 thé sir dung duoc.
3. Ung dung thuc té cia dé thi phing

Vi dy : Co dang nhiét nude bién, dong thdi tinh todn su bién déi vé luong ctia qué trinh co
d6. Bigt thanh phdn cla nude bién 1a:

Bdng 18: Thanh phan nude bién & 25'C

Thanh phan %KL ]
H,O 96,6555

Na,* 1,020

Mg** 0,126

K™ 0,037

Ca* 0,045

cr 1,848

SO/~ 0,256

Co” 0,007

Br 0,006 ]

Thir tinh xem: khi co dang nhiét mét tin nude bién trén & 25°C ¢6 dén didm can véi ham
lugng khong doi thi dimg lai. D6i vdi mot luong nhd CO* Br bd qua, con CaSO, di duac kot
tinh tdch ra ngay giai doan ddu clia qua trinh cé nén ciing khong tinh dén.

2NaCl + 2KCl + 2MgSO, 5 Na,50, + K,S0, + 2MgCl, , H,0. 25'C

Vdt Nc¢  :NaCl Kc :K(]
Ms  : MgSO, Ns : Na, SO,
Mc : MgCl, Ks :K;80,

Gidi : Trong 1000 kg nudc bién cé thanh phin da cho trén

Dau tién ta phii tinh ra kg ion hodc kg phan wr (theo ion gam etia cdc ion nhu sau; K,” 1a
78,2; Na,™ 1a 46; Mg™ 13 24,32; C1,%13 70,92: 50,712 96 va 1,0 13 18) .

Sau d6 ta tinh ra chi s6 gian dé theo he CE, tic 13 tong duong lugng kg ion cla
K, + 8O + Mg** = 100%.
Ta s c6 bang 6 Lsu tong hop trén:

Tu ket qua trén ta xdc dinh duge diém thanh phan (di¢m hé) clia nude bién nhy thanh
phan di cho 1a m - nam trong khu vyc két tinh cua N2,50,.M250,.4H,0 1a muéi dé c¢é hién
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trong qui bao hoa trong dung dich — nén trong thuc t€ khi ¢6 dac m thi mudi kép trén khong két
tinh ma s& truc ti€p két tinh MgS0,.7H,0. Do vay, khi c6 dic thi:

-Hévinlam

- bieém dung dich sé& dich chuyén theo mn1

. . . 7 o
- Diém ran s€ dich chuyén theo § &

Bdng 19 Két qua can bing chat khi ¢6 1000 kg nudc bién & 25°C

Ham lugng cic ion tinh
% Khai $6 kg ion theo tong duong luong kg o
Juong (ke phan ) ion cha K, + SO, + Mg Ghi chu
' & pan = 100%

H,O 96,65 53,7 73760 Theo dé : K,** +
Na,? 1,02 0222 305 SO + Mg" =
24 0,07286 kg ion

K, 0,037 0,00473 6.5

Cl’ 1,8480 0.2615 3392

Ca™ 0,0445 00111 Tao thanh

Co’ 0,007 0,00117 CaCoO,

SO, 0,256 002667

229 Tao thanh CaSO,

(0,01674)

Br,’ 0,006 0,000376

I+

Mg 0.126 005177 70,6 Tao thanh MgBr,

(0,051394)

Céc 56 ligu clia cic diém lién quan d&a qud trinh tinh todn trén dé thi 13 diém 14, 15, 16
17, 18. C6 thé tim thdy ¢ bang s6 liéu da cho.

Toan b qua trinh ¢6 dac ¢6 thé phan thanh bon giai doan :

Giat doan |: ¢6 tach nude

Giai doan 2: ¢6 tach nudc va NaCl két tinh.

Gial doan 3: ¢ tich nude, NaCl va MgSO,.7H,0 ciing két tinh.
Giai doan 4: co tich nudc, NaCl + MgS0O,.7H,0 + KCL.MgS0,3H,0 cung két tinh.
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(Na,50.,) Hinh 68: He Na2*, Mg?// SO.F, Cl;", H,0. 25°C.

Mg2+

&, MgsO, 4H,O

2+
KZ

KCLMgSC,.3H,0

S0.*
Hinh 69: Bc hoi diing nhiét nuéc bién, 25°C.
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Vi ring biéu dd chi biéu dién mdi quan h¢ ham luong cla K2, Mg*, SO, nén hai gial
doan clia qué trinh c6 trén do thi khong thé hien dugc. Nén dé tinh toan lugng mudi ket 1inh tich
ra clia giai doan nay ¢6 ldc phai dung cdc s6 liéu cla bang holl tan va ¢6 ldc phai ding so6 liéu
thuc nghigém.

Giai dogn : Co tach nudc, NaCl vira dat bio hoa. Diém h¢ va diém long dung dich déu ta

m. Ta ¢6 thi nghiém da dat duge thanh phén cia pha long 1a:

H,0 K, Mg ‘ SO Na, CL?

6050 6,7 70,5 22.8 ' 305 3594

Khi tinh toin ham luong cic ion déu duogce tinh theo don vi mudi CE (theo ge K7+ Mg
+S0,7 =100}

Tic 1a luong trong mot duong lugng gam 1ang ba ion trén goi la 1 CE

Luong nudc bay hoi giai doan 1 = EE’E}T_&)SE .0,07286 kmol (tac 887,35 kg)

Luong H;O con lai trong hé: 53,7 - 49,3 =4.4kg phin e, (tic 79,2kg).

Giui doan 2: H;O bay hai, NaCl k¢t tinh, MgS0,.7H,0 vira dat bio hoa. D6 thi van chua
thé hién duge - diém hé va 1ong vin la m. Mudn tinh duge lugng nude bay hoi va NaCl k€t unh
cdn phai biét duge thanh phin pha long khi MgSQ,. 71,0 vira dat bio hoa. Ham lugng pha long
" mcta K, Mg, 80,% doc dugce trén do thi. Pé bigt duge ham lugng cla Na,™ (hoac C1,7) va

1,0 c6 thé dua vao cic diém lan can m dé tim nhy sau: '

- Kéo dai dudng 14m gap dudng Mg?' SO,* tai K.

- Tir ham hiong Na,®* v H,O clia hai diém 15 va 18 ta ngoai suy dugc ham lugng Na®* va
H,0 cla K.

- Noi suy tir K va 14: l14omeK «18

1\.

15

s& duge ham lugng Na,®*, H,0 clia diém m.

K&t qua cu thé liét ke trong bing sau:

Ham lugng Na, H,0 am lugng Na,?* H,0
Diém Diém

18 4.9 1110 K 23.3 1433
15 15,9 1303 14 12,0 1140
M 14,8 1214
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Va thanh phan pha léng m khi MgS0,.7H,0 vira dat bio hoa -

1214 6.5

Mg2+
70.6

S0,* Na,™ CL,”
22,9 14.8 69

Chi y: Cl" = (Na,™ + Mg™ + K,2*) - SO,

Néu theo thi nghiém xdc dinh thi thanh phan cua long khi MgSO,. 7H,0 vira dat bio hoa

sé& la:
H,0 K,™ Mg* SO~ Na,™ } L,
1100 6,3 70,1 . 22 13 } 674

Dua vao s6 liéu trén ta s& tinh duge luong nude bay hoi vii NaCl két tinh, Vi du, ta tinh
theo s6 liéu thi nghiém:

Luong nudce bay hoi = _ﬂ)i}—_l[{_)g

0,07268 = 3,6 kmol (tic 64,8 kg)

05-13

Luong Na,Cl, kéy tinh = 3 0,07268 = 0,212 kmol (tre 24,8 kg)

Ham hrong tuyér doi cla cdc ion va cdc phan tir {tinh bang kg ion hoac kg phan tir) clia
dung dich con lai.

H,0:4,4 - 3.6 = 0,8kg phan tir

Na,%*0,222 -~ 0,212= 0,01kg ion

CL70,2615-0212= 0,0495kg 1on

Cic ion K™, Mg®, SO* khong thay déi.

Giat doan 3: H;0 bay hoi, Na,Cl, vi MgS0,.7H,0 két tinh.

KC1.MgS50,.3H,0 bt diu biio hoa. Khi d6 diém rin [ S (twong ting Mg?* = SO, = 50%).

biém long tir m djch chuyén vé n wén dudng 17-16. Thanh phén cta diém n doc duge tren
dé thi 1a :

K™ 7% Mg* 73%; SO.> 20%

H,0 va Na,™ ¢6 thé noi suy tir hai diém 16 va 17

138
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Trong giai doan nay K,™ 1a ciu tir vin chua bién déi (chua két tinh tich ra & dang rin)
a. Tind luong theo nwde bién thién (H.0 bay hoi va H.0 két tinh)

' . 3 .
Luong nudc con trong long n = M = (3,728 kg phan tir

Nhu vay trong giai doan nay lugng nudc thay déi 1a: 0,8 — 0,728 = 0,072kg phan tr
b. Liong Na,Cl, két tinh

. 047391
Luwong Nu,™ con trong pha long n = 0,047

=0,00615 kg ion

Nén lugng Na,Cl, két tinh: 0,01 — 0,00615 = 0,00385 kg phan wr (tuong duong 0.45kg).

Va Cl,” con lai rong pha long n 1a:
0,045 - 0,0385 = 0,0465 kg ion
c. Tinh Irang MgSO ,.7H-0 két tinh

2 . ,0473, .
Lugng 50,7 rong long n = 9—0/{;£ =0,0135kg ion

- Luong SO,” két tinh = lugng Mg?*két tinh
= 0,01674 - 0,0135 = 0,00324kg ion
-~ Lugng MgSO, két tinh la: 0,00324 kg phan ti.
- Lugng H,O két tinh la: 0,00324 . 7 = 0,002268 kg phan tr
(V1 MgS0,.7H,0 ket tinh 1a 0,00324kg phan & (tic 0,872 kg))
Do vay lugng nude bay hoi 1a : 0,072 — 0,02268 = 0,04932kg phan ti (0,88kg)

Ham luong tuyét doi cla cdc ion va phan tir trong long n 1a:

K22+ Mg 2+ 8042_ Na22+ CIZZ-

0,728 0,0473 0.04815 0,0135 0,00615 0,04565

Don vi la kg ion va kg phan tir.

Giai doan 4. HO bay hoi: NaCl, MgS0,.7H,0, KCl. MgSO,.3H,0 ciing két tinh,

pha

16ng dat diém bdo hoa chung 17 e 1a MgSO,.6H,0 ciing vira dat bdo hoa. Pha ran tr S dich
chuyén theo SQ dén S'. Trong giai doan nay tat ca cdc can tir déu ¢6 su thay déi vé luong - nén
ta ding phuong phdp cdn bang vat chat dén tinh todn.

Ln — L17 +NaCl} + MgS0,. 7H,04 + KCL.MgS0,.3H,04

3
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H,0:0,72800 H,O :1060 H,0: x
th . 0.004?3 K32+ - 54 K23+ Ty
Ln Mg2+: 0,048[5 N f‘L” Mg2+ : 81,1 + Mg“: 7 +1l 120
50,7 0,01350 SO : 13,6 50, u
Na,™: 0,00615 Na,™: 4,7 Na,™*: v
Ci," : 0,04565 ClL,>:77.5 CLY - w

Lap cac phuong trinh can bing vat chit riéng:

H,O  :1060f+x +=0,728 (1)
K" 0 y+54f=0,00473 (2)
Mg*  :81f+2z=0,04815 (3)
SO, 1 13,6+ u=0,01350 {4)
Na,™ 4,7+ v=00615 5
ClL,"  :28377.5f + w = 0,04565 (6)
Tir pha rin cing két tinh tich ra ¢6 phuong trinh can bing z = u (7

Gidi hé phuong trink trén ta sé thu duge ket qua ¢ bang sau:

Bdng 20. K& qud can bing chat giai doan 4

Iam lugng ion két tinh (kg Ham lugng ion con lai trong long 17
ton ion) Kg ion kg
K (y) 0,00193 0,00278 0,218
Mg (z) 0,00648 ! 0,04167 1,015
S0,%(u) 0,00048 | 0,00702 0.675
Na,™*(v) (0,00371 0,60244 0,112
Cl,"(w) 0,00366 0,03999 2,840 N
Céc ion di két tinh ¢6 thé tap hop lai nhu sau:
Na,™ i, K, SO,> Mg

Na,Cl, KCl.MgS0,.3H,0 MgS0,.7H,0
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[l d6 ta ¢6 duge lugng mudi di két tinh tudn ty la:

Na,(l,: 0,0037 kg phan tir (0,434kg)

K,Cl, : 0,00195kg phan tr

MgS0,:0,0039kg phan tir

H,O két tinh 0,00117kg phian ur (vi 0,00393 =0,0117)
KCL.MgS0,.3MH,0: 00039 phan tir (0,970kg)
MgS0,0.00258kg phan tr (vi lugng Mg2+ 14 000648 - lugng Mg dd két tinh
{0,0039) = 0,00258)
H20 k¢t tinh 0,00258.7 = 0,01806kg phan ur
MgS04.7H20: 0,60258kg phén tir (0,.634kg).

Lugng nudc bay hoi 6 thé tinh theo phuong trinh (1)

t=0,728 — 1060f ~ x

Tir phuong trinh {2) ta tim duwoc

[=000473-y): 54

dem f va x thay vao trén ta € duge t = 0,515 kg phén tr (2,72 kg)

=(0,00473-0,00195):54=000278:54

x =0,0117 + 0.01806 = 002976

Toan by qud trinh co 1000 kg nudc bién ding nhiét & 25'C ¢ thé tong két thanh bing

quan he¢ vé lugng (kg) sau:

Bdng 2J. Quan hé lugng khi ¢o dang nhiét ¢ 25°C 1000 kg nudc bién

Gia doan Lugng H,O NaCl KT Mg50,.7H,0 | KCL. MgSO,. | Diém thanh ’
bay hoi KT 3LOKT phan dung
dich
1 887,35 - - - m
2 64,80 24,800 - -
3 0,88 0,450 0,782 - n
4 2,72 0,434 0,634 0,97 17
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Chuong VI: CONG NGHE SAN XUAT NaCl TU NUGC BIEN

(Goi chung la cong nghé san xudt mudi bién)

L DAC PIEM CUA SAN XUAT MUGI BIEN

Goi la phoi nuéc bién dé san xuat NaCl 1a qud trinh loi dung nang luong do siic néng cla
dnh nang, stc gi6 va do kho cha khong khi dé lam bay hoi nuée trong nude bién 120 két tinh
NaCl. N6 1a mot sy k€ thira qua trinh d6t nuée bién tao mudi cha thdi cé dai. Qud trinh phoi
muéi ¢6 lién quan rdt mat thiét véi cdc quy luat ciia ry nhien vé nong do nude bién - vé quy luat
clia nang gid, do am, thdi vu - vé dia hinh va cdu tao cha chat dat...

Nhtr vay, céc diéu kién tir nhién 13 vo ciing quan trong dé c6 thé san xudt duge mudi.

D¢ 6 thé san xuat duge mudi tat nhién phai ¢ dugc:

- Sy cung cdp duge nude bién c6 ndng do tuong doi cao,

- Phai ¢6 diéu kién cong nghe thich nghi cho sdn xuat: luong boc hoi 16n - luong mua it -
muia kho rd rét va kéo dai.

- C6 dat phang va rong - chat ddt ¢6 do thim thau thip

II, NHIEM VU CUA QUA TRINH NGHIEN CUU SAN XUAT MUOI BIEN

Nguyén tic chung clia sdn xuit mudi bién la mét loai san xust luon phai dad tranh véi céc
quy luat cla ty nhién — phai loi dung quy luat cla tu nhién dé gidm maot cich t6i thidu cdc t6a
that — mudn vay phéi ndm duoc cde quy luat cta tr nhién.

Nguyén ligu d€ san xuit 1a nude bién - ma ban than nude bién citng 6 quy it chia né.

Thiét bj 1a dat dai- dat dai cling c6 quy luat clia né. Lam sao két hop dugc sy bién thién
cta dat va nude bién cing véi su bién thién cia khi hau dé c6 thé lam béc hoi tao mugi. Bo 1a
nhiém vu cua phan gido trinh nay.

IIL. CONG NGHE NAP NGUYEN LIEU
1. Yéu cau co ban cia cong nghé nap nguyén licu d6i véi san xuat mudi bién

Nude bién 13 nguyén lieu chinh dé san xuat NaCl nhung né chua phai la nguyén liéu true
tiép lam ra mudi — ma phai qua mot qud trinh 1am béc hoi mot luong nude I6n méi ¢o thé ket
tinh tao ra NaCl.

Vi vay, cdn phdi ¢6 mot luong I6n nude bién dé thudng xuyen san xuat la rit quan trong.
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Yéu cdu co ban coa cong nghé nap nguyén liéu la:

Phuong phap phai thit don gian

Noéng do phdi cao, it bln cdt

S6 lugng phai du.

Néng do nude bi€n 1dn s& giam bdt mot luong 16n nude cin bay hoi khi ¢6 va s& giam
dién tich ddng ké clia thiét bi bay hoi. Cu thé:

100m” nude bién 1°Be co lén 2"Be cdn bay hoi 53,86m" H,0

Co tir 2°Be 1én ti¢p 3"Be cdn bay hoi 16,88m’H,0

Co tir 3"Be 1én 25"Be cdn bay hoi  26,46m’'H,0

Nhu vay, dé dat duge cung mot lugng nudc bién bio hoa mudi (25"Be) thi lugng H,0 cin

70,74 = 3,7 lin

phai bay hoi chia nuée bién 1"Be 16n hon nude bién 3°Be 1a

V& dién tich thit bi bée hoi:
N&u nude bién 1"Be dé€ san xuit ra nudc mudi bao hod 2,7m" cén dién tich 13 lha. Thi
nuéc bién 2°Be dé sdn xudt ra nuéc mudi bio hoa 2,7m* chi cdn 1/2 ciia Lha.

2. Nong do nudée bién va quy luat bién hod ciia né

a. Khdi wiém vé néng dé mide bién:
Nude bién ¢6 vi man va ding chiing 6 ¢6 hod tan cic musi vo co nim dudi dang cic ion.
Thanh phan cdc loai mudi chil yé€u cdu thanh nudc bién gém cdc anion 1a: CI', SO,%, B*, F
, HCOy', Br" va cic cation 1a Na*, Mg®, Ca®™, K", S™, cho dén nay di xdc dinh duoc trong nudc
bién cé trén 90 loai mudi.

Nong do clha nudc bién thay déi theo dia 1y nhung ty 1é thanh phan gitta cdc loai mudi
luén ludn cd dinh.

Bdng 22. Ham lugng ion chil y€u ¢6 trong nudce bién

Thanh phan %KL Thanh phan %KL
Cr 553,07 H:BO, 0,07
Br 0,19 Mg> 3,69
SO,* 7,68 Ca® 1.16
CcCo/” 7,68 Sr* 0,04
HCO; 0,41 K* EI10
|F 0 Na* 30,61
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ra noi san xudt mugi I3 ot tong il ca cic loat mudi do cic jon tren 1ao thanh). Goi néng do
mudi chi néng do 10ng cdc mudi c6 trong nudc bién.

Ty I¢ giit cdc ion chy) Y&u ¢6 rong nude bién:

Na/Cl (+Br) = 0,5549; 50,/ (+Br) = 0,1395: Mg/t {+Br)0,06801; Ca/Cl (+Br) =
0.02095; K/C] {(+Br} = 0,02029: Br/Cl = 0,00340: B/Cl(Br) = 0,000233~0,000248

Dé dé Iy giai ham luong mudi trong nuce bien, ta kéi hop cdc jon €O trong nudc bién lai
thanh cdc loai mug; sau:

Beng 23 Ham tugng cdc loai muygi trong nuéce bign

Ham lugng gam
(g/1000g nuée bién)

Loai musi

Ngoai thanh phin chy yéu trén, trong nude bién con chita nhidy Nguyen 6 vi lugng.
Phutong phip biéy thi nong d:

Phin musi trung binh trong nuéc bidn daj duong i 35%,. c6 ty trong & 0°C so véi nude

nguyen chat 4'C 1a 1,027 thudng duoc viet: 4, = 1 027

Nude bién, nuéc man... [a mot Joaj dung dich phifc nén nej nong do nude bién, néng do
hude man thue chat i chj toan bo luong cac chat lrong dung dich.

Thong thuang chi nong do nude bidn vi nude man dugc thé hién theo cic phuong thiic
sau: phan trong luong, phin trong luong theo rhé tich - 1y trong - con lrong san xyat nong do
thudmg duge do bing do Bome("Be) - mot loai ty trong kg,
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Bome ¥ trong k€ 1a ty trong k& ¢6 chia d véi nudc figuyen chat ¢ 15'C 1a 0 va axit -
sunfuric ty trong1,8429 12 66°. T{ trong k& Bome ¢6 6 do thay doi theo nhiét do: dung dich sai
khac 1°C thi 4o Bome sai khdc 0,048"Be.

Ngoai c4c cdch bidu dién nong do nude bién dya trén nong do tinh theo luong ion, phan tir
ctia chil tan con 6 nhimg cich quy dinh vé néng do theo chuyén nganh khdc. Vi du: trong san
xudt mudi ¢ khdi niem vé do mudi va do clo.

Beimg 24. Quan hé gilra do Bome va ty trong

Cong thic hodn dé

. . . Nhiét do
Ten lieu chuan ché tao do Long nang hon Long nhe hon
1_120 H:O
Bome k¢ Nudc nguyén chat 0°Be, | 15°C qo 1443 ge 1443
axit axit sunfuaric ty trong 144,3-"Be 144.3-"Be

1,8429 12 66'"Be

Nudc nguyen chat 0'Be | 12,5'C d= 1443 | 4= 1443

144,3-"Be 144,3-"Be
' Bome ké | Dung dich NaCl 10% 1a | 15'C d= 1P q= 14
mudi 10,746"Be 145-"Be 145-"Be

Thanh phan néc bién phitc tap, khong thé ding phuong phap phan tich wye ti€p d€ xdc
dish luong mudi tong & trong mot mau nude bién nhimyg bat ludn lugng tuyét do1 clia cdc mudi
trong mau 16n b¢ thé nao thi ty & wong dGi gilta cdc thanh phan chi y&u nhu trén da ndi la
khong doi, dua viso quy ludl d6 — ta ¢6 dinh nghia vé do mudi nhu sau:

D6 muoi k¥ hiéu 1a 8%, 13 56 gam todn bd cde hop chat ran chia trong 1000g nwde bién
v6i diéu kién 12 s6 gam cla toan bo chat rdn nay phai bao gém ca hop chdt clorua di chuyén i
cacbonat cling v3i brom va iot ciing chuyén thanh clo ciing véi tat ca cdc hop chat hir co cling
di duoc clo hod thanh hop chat clo.

Nhung trong .lhl,l'C 1& phan tich — mot bo phan clo bi phan huy la khc"}n‘g tranh khoi — nén
cac két qua xde dinh duge vé do mudi thudmg nho hon tdng lugng cdc ion cdc mudi trong nuGe
bién.

Vé ciich xdc dinh do mu6i cling qud phic tap - do tin cay khé (vi mau trude rat kho tring
hop véi maw sau), vi vay, hién nay rat it sit dung do mudi ma loi dung ty 1& thanh phan cic ion
bat bien dé xic dinh do clo thay cho dé muéi (d¢ clo ky hiéu 1a /)
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Quan hé gitta do mudéi va do clo tinh theo cong thic sau:
5%, = 0,030 + 1,8050 Cl%w

Ct"/,, chinh 13 lugng clo (g) chiia trong 1000g nudc bién vai di€u kién brom va i6t cung
coi 1a clo (s8 g clo, brom, iot 6 trong 1000g nude bién)

Ngudi ta quy dinh nude bién tieu chugn 12 nude bién c6 do clo(Cl) = 19,3810 vdi lugng
bac (Ag"/w) dinh phan dugce 1a 58,99429gam va ghi nhu sau:

C1 = 19.3810/58,99429 Agf, = 0,3285233 Ag'%,

Can ¢t vao quan hé nay, s& ¢6 dinh nghia mdi vé do clo cua nude bién tieu chuin: s6 gam
clo trong 1000g nudc bién — ma s& gam clo nay phii duge dinh phan bdi 58,99429gam bac(Ag).
Ho4 nude bién néi chung déu dung ham lugng trong mot don vi the tich dé biéu thi - dé tién viec
so sanhi ngudi ta ciing dinh ra do clo thé tich.

Do clo thé tich 12 luong vat chat (linh bing gam) twong duong véi do clo cla nudc bién &
20°C trong madt don vi thé tich nude bién. Nhu vy, do clo thé tich = d¢ clo nhin véi khéi lugng
riéng clia nude bidn & 20°C (mat do cha nude bién & 20'C)

Bdng 25. Quan hé gifta do clo va do clo thé tich

Do clo’ 15,00 16,00 | 17,00 | 18,00 19,00 20,00 | 21,00
Do clo thé tich g/l 15,28 16,3? 13,37 | 18,41 19.46 | 20,51 | 21.57
Sai 6 . 0.28 0.32 0,37 041 0,46 0,51 0,57

3. Su bién thién néng do cia nudc bién

Ty 1& vé thanh phdn cdc musi trong nude bién 13 ¢8 dink- nhing néng do s& cd su cao thap
tuy noi, tuy lic. <

Cic yéu 16 khach quan 1am bién déi néng do 1a:
- Didu kién dia 1y (chd y&u la su khdc biét vi do)
- Céc diéu kién khi tugng, hoan canh dja 1y : xa, gan bd; hii luu va béo lut...

Sir cao thdp clia néng d@ nudc bién ¢ anh hudng rat 16n dén viéc van dung khi hau thién
nhién d€ san xudt mudi. '

Céc yéu 16 anh hudng c6 tinh chat thumg xuyeén la:
- tac dung 1am nhat: mua, nude ngot do song do ra, hien tuong 14 lut...;

-ty bdc hoi nude: chil yéu do do dm khong khi va t6c do gi6, niét do khong khi quyeét
dinh- anh huéng rat 16n dén qud trinh béc hoi ché tao mudi.

- Téc dung clia déng bang va bing tan: nudc bién déng bang thi ham lugng mudi trong
dung dich con lai tang cao va ham lugng mugi giam khi bang tan.
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- tic dung cua su van dong nudc bién,

- thuy tricu: triéu dang s& lam nuéc bién c6 néng do cao & ngoai khoi di chuyén vao vinh
va ven bg;

- néng do nudc bi€n & hai phia cha dong thuy triéu s& ¢6 néng do khéc nhau;

- nong d6 nudc clia hai phia clra song ciing khéc nhau. Thong thudng néng do musi clia
nudc bién & hai phia clia dong song thuding sai khdc nhau 6%:

- nong do ddu vi cudi cha thuy triéu ciing khéc nhau;

- hai luu: su d6i luu clia nue bién giifa cdce khu vyc khic nhau sé lam cho néng do nuée
bi¢n thay dai '

Do cde tac dong néi trén ma nude bién & cdc ving vinh ¢ sy bién thién tuong doi 16n tie
25% - 33"/ Thi vu va d6 sau ciia ting nudc bién ciing 6 anh hudng dén sit thay doi néng do
trén.

4. Quy luat van dong cia thuy triéu nuée bién
a. Hién tugng thuy triéu
Ven bién cif 24 gid 50phiit lai ¢ hai 1dn nude lén va hai lin nudc rit- hién tugng ¢é tinh

chu ky nhur vay ducc goi 1a thuy triéu. Thong qua thoi gian dai thyc tén con ngudi di nim duoc
quy luat va nguyén nhan tao thuy triéu.

- O bit ky ving bién nao cling cit 12h25’ xuit hién mot lan triéu lén, sau 6h 12,5 triéu
cao s€ bat ddu xudng . Cit 24h50° nudc bién sé& dang cao hai lan va xudng thap hai lan.

- Moi thing € ¢6 hai ln triéu 1&n cao nhat v triéu xusng thap nhat .

Triéu cao nhdt thudng vao ngay 2, 3 ddu thang (&m lich) va trudc mot hoic hai ngay sau
ngdy ram hang thang. Thong thudng triéu Ién ddu thang cao hon tridu én gitta thdng.

- Mot ndm ¢4 hai lan triéu cuc to: mot ddu nam vao ngay gilfa Xuan, mot cudi nam vio
ngay giira thu. _

- Sut chénh léch giifa triéu cao va triéu thip & ciing mot dia diém 13 ¢6 dinh- con giira cdc
viing khdc nhau ¢é thé thay déi,

- Thai khéc thuy tridu dang va it phu thuoe vao vi do, do sau v dia hinh cia viing vinh. -
Thuy tri€u sé hoi gidm (nhd) & vi do 16m, nudc bién cang sau, tridu cang Ion, ving vinh ¢6 hinh
phéu s lén xudng cla thuy triéu s& rd rang.

Nhu viy, dé nudc bién van dong tao thuy triéu cin phai c6 luc tic dong lén nudc bién -
nén ta xet:
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b. Nguyén nhdn hinh thanh thy triéu
Hién twong thuy triéu chinh 13 su chéng lai su thay doi trorig lyc cla nude bién.

Dong. lyc dé thic ddy sir van dong cta nudc bién (luye thuy triéu Jduong nhién phai do bén
ngoditdedongvao.

. e .2 s
R o . ~Ttéu triéu

0 o™ @

(R&I]_l) (Mong D

|

|

L}
1

Hinl 71: Thuy triéu I6n wong tng v6i vi 1r{Mat Trang va Trdi Pat

Ma gan Trdi Dat nhat chinh 1a Miit Trang sau dé Ia 'Me_it Troi ~ ngudi ta thdy tudn trang va
thuy triu ¢6 lién quan rit mat thiét vdi nhau,

Sur tdc dong clia M4t Trang va Mat Troi 1én vé Trai Dat di fao nén mot luc trudng bién
thién ¢6 tinh chu k¥, chinh né dd tao nén sy 1én xudng c6 chu ky clia thuy triéu.

A lyc hit Iém nhét, BC luc hit nhé hon A vi 3C Xa Mit Trang hon A. Khi phin mat dat
gdn Mat Tring nhat thi thuy triéu len.
’ D Iyc it nhé nhat nhung luc ly tam lai 16n nhat, EF lyc ly tam nhé hon (nhumg van I6n
hon Iye hidt) nén EF triéu lén. Khi mat dat xa Mat Trang nhat (EF) do tdc dung cta luc ly tam
clia qua dat quay 16n nén thuy triéu lén.
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5. Thao tic nap li¢s (Iay nuoc bién)

Thuy triéu s& bién thien do anh hudng ciia thien the (Mat Tring, Mat Trai, cdc vi sao va
cdc vat the trong vii tru) clia khi twong vi cla dia hinh. ' '

Dai thé cé thé phiin thanh hai loai 16n 13: Tridu thijen the vi triéu khi tugng (cdc dnh hudng
trén thi thién thé 1i anh huéng ¢hi y&u). Anh huong cia dia hinh 13 bit bigy, Anh huong  cia
thién thé ¢6 thé dy doan duge. Con anh huong ciia khi tuong thuy viin khéng thé du doin trbng
thoi gian dai duge. Cic nhan t6 khi tuong inh hudmg dén thuy triéu 2om co:

- Khi dp: Khi dp cao thap dnh hudng dén dd cao thap cia mie nude bidn, Net chi tinh
riéng cua dnh huéng khi dp thi : khi dp giam ImmHg thi nudc bicn s dang cao 13mm.

- Sife gig: Hudng théi, ¢ do £i0, thoi gian gid théi cla gis bien va 216 luc dia déu anh
hurong luong triéu, thai diém ridu Ien va tridy ha, huéng clia dong 1ridu va e do len xudng cija -
thuy wiéu.

= Cde whdn 16 ki tuong va hdi difong khdc: nhigt d6 khong khi, nhiet dé nuse bién, mit
do nudc bien déu cé anh huong dén mite thuy triéu, ndng do nude biéh thay doi theo miia,

6. Viéc nap lién

Chir yéu Ia xdc dinh thesi diém iy 16 dd 3y nudce bién dy it cho san xuit - n6i chung
phii dua vio dja hinh dong mugi, thoi tiet vi dicn tich cy thé clu déng musi ma quyét dinh
phuong thic nap licu cho hop 1y. Biu tieén 1 xide dmh lugng nuge bidn cdn sir dung- tuy thii
gian ¢6 thé khic nhau nhung nhin chung ¢6 thé dua vao tong dién tich dé 1inh lrong: dng véi
Tha (10.000m?) di¢n tich ¢h€ chut cin 54’ nude bién 1a di (thye (¢ cdn 45m* + 20% hé 6 an
toan). C& the dua vao san luong sin phiam: thong thudng tinh lugng nude bién thye € cin cho
mot tin sin pham, sau dg phai tinh them luong dé bl vao thim [au clia dudmg mudi, lam nhat vi
t6n thil — tdng toan b 1hanh luong nude bién cin nap.

IV. CONG NGHE CHE CHAT
L. Phuong phap ché chat

Chinh 1a phuong phdp lim (ang nong do nurde bién. Nude bién chi chiy 3% luong muoi, dé
€6 duge mudi tir mot dung dich ¢6 néng do rai lodng nhir vay, can phai 6 nhiing bién phdp dac
biet thi mai bdo dam hiéu qua kinh t&. Vé Iy thuyét néi chung ¢6 hai phuong phiip phan iy, dé (i
18y mudt va khur nude .

Tich 1y mudi da duoe nghien cdu phicy nhung vin chua (ng dung réng rii d¢ sin xual
lugng 16n mudi — ma cho yéu van ding phuong phdp khir nuce dé phan ly.

C6 hai cach khir nude: do6 1a co dac va lanh dong. Péu ¢ thé ki di 97% luong nude
trong nuce bien d¢ tao ket tinh muéi. Thuo tic khis nuée don gian hon lay mugi,
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Dé' khir mot lwong cuye 16n nude tat nhién cin phai mot luong nang lugng cye 16n, vi vay
ngoii viée tan dung dugc nguén nang lugng ré nhat. Py chi ¢6 thé 1a ngudn nang luong do siic
nong cua Mat Trdi va sife gié tao nén (hodc sy mat nhi¢t tao bang cia miia déng) dé€ 1am nudc
bién tang ndng do va tao mudi ket tinh, Phuong phap ché musi tir nude bién dugc img dung trén
toan thé gidi la phuong phip phoi nude bién trén ruong mudi tao bé mat bde hoi 1dn khi ti€p thu
nang luong do Mat Troi va gié cung cip.

Nguoi ta phan b6 nude bien trén mot dicn tich phang 1én dé co dac tao mudi duge goi 1a
cdch ché chat bang phuong phip ty bay hoi trén dién tich phang.

2. Nguyén 1y co ban cua sy tir boe hoi nuge bién

a. 8w hdp thy va bire xq ndng lwong Mat Troi ciia wieoe, dit va kionyg kii

Cutmg d6 ning luong cla-Mat Troi chiéu lén lem?® bé mat Trdi Dal trong mét phiit theo
phuong thang dimg 1a 1,95 calo. Néu tia ning c¢d dé nghiéng 1a 6" thi cuong do nang lwgng do
Mit Troi cung cap s€ 1a: 1,95.cos0. Thong thutmg thi cudng do trén khi tinh todn chi lay 78% vi
mat mdt cho hdp thu, phan tdn v phan xa. Néu chi xét riéng su hap thu ning lugng Mat Troi clia
dat va nue thi thay : Do phan xa ddt: A;~ 0,15 = 0,25, ciia nude: A, = 0,1 (Khi ¢ buée béng).
D0 hap thu: a; =1 — A,. Con do hdp thu cila nudc s ting theo do sau.

Gia du cudng do dnh sing chi€u lén bé mat nudc ¢6 hé s6 hdp thu « (1a do hdp thy cha
Lem) vi xuyén qua 16p nude dz 1a I thi cudng do hip thy tinh theo mot den vi do sau cha nudc
phai la :

dl

- = l{l - Amﬂ'\\:)
.dz : I

dz

[+dI
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3 do sau z thi cudng do dnh sng phai lal’
-

jéll-:- u(l—A,,)Zj‘dZ
11

P.r I' — ! A“ i¥

= - =€ nuy

Vi do d6 do hap thu cha nuée 9 4o sau Z phat 2 a6 = 1~ A — P

Mau sic clia dat ciing Yam thay doi do hi;p thy. Hé 6 hp thu cha nude () thay ddi theo
Ldo dai bude song dnh sdng- cu thé: -

» | 02-06 | 0609 | 0912 | 1218 e

o \ 3.10° l 6.107 l 03 l 0.8 L 1

Khi 2 =02 - 0,6 thi & = 3 x 107" nude chat khong hap thu dugc.

Khixa=06-09thia=0x 107wy ¢6 bao gom mot s& tia hoéng ngoai nbhung miic nudc

phii sau 1m tré ién thi moi hip thu duge ma diéu nay thi Khong thé ¢6 & cac O chung cit - nén

ciing khong hap thu dugc. Néu do sau tr 3mm tro len thivei A =09 -12, a = (0,3 toan bd dnh

ning s¢ duge hdp thu. Nude dé cho qua nhing tia c6 budc song ngdn va hdp thu nhimg tia cd

budc song dii, vi vay cdn chd ¥ nhimg lia ¢6 & < 0,9 déu khong duoc nudc hap thu: mau sic

cing anh huang 16n dén qud trinh hap thu nén thuong tao nen cé mau sam (phat 1a den) dé c6 sy
hap thu 16 dnh sdng Mat Trdi. )

- Vé mat rao doi nhigt: vi nhit dung riéng Cy < G NEN da1 hap thu nhanh hon, nudc vi
trong suét nén hap thu cham hon. '

Nén T > Toeee (BEU NUGC CAR), T4 T e (NEU BUSC S3U)

- Nhi¢t do dao dong 10n s€ anh hudng dén do hoa tan cua cic mudi- vi vy, trong 2idi han
nhit dinh phii tang do sau d€ cd nhigt do wong d6i on dinh.

b. Céc nhan 16 quyét dindt ctia béc hoi i nhién

_ Cuding do bdce hoi clia nude phu thudc ty 1€ thuan v6i sy chenh léch cla dp suiit how nude
va dp suét hoi bio hod & mot nhiét do khong khi nhat dinh. Do dm Khong khi duge quyét dinh
bdi ham lugng hoi nude & nhiét 4o nhat dinh. Do am cua khong Kkhi hay con goi la do am tuong
461 ciia khong khi & mdi nhigt do la ty 1& % clia dp sudt riéng g8m 4p sual hoi nude va hoi nudc
bio hoa. Do dm tuong doi = P 100 =r. Qua trinh ty boc hoi chi xay ra khi p<p, Qud trinh

o

ngung tu xiy ra khi p=p, va khong 1hé w bde hoi khi r =100.
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- Sur khuéceh tin cua hoi nude v tde do gid: hé 6 khuéch tan cua hoi nude trong khong
khi rit nho: 0,24 cm’/s nén hoi nude weén bé mat chit 1ong rat nhanh chong dat bao hed lam

dimg qui trink boc hoi. Gio ¢6 toc do ciing 1dn cang {am cho 16p hoi nude bio hod do déi luu s&

laun gidm nhé can trd cla gua rinh 1w bay hoi.
. Ap sidt hot i va hé 56 boc hai cia miege bicn, nide ot
Nude bicn v nude 6t ¢6 chiw musi nén Ap suil hoi clia né s¢ gidm theo sy ting cac cla
néng do mudi. Quan hé gita dp sudt hoi cla nude bién, nude 6t va nude nguyén chil nhu sau:
- V&1 nudic 61 chua bio hod mudi: L= L1 - 0,53.5), '
trong do : Eg: dp suat hoi cua nude 6t
[ dp suit hot cua nude nguyén chat;
S: ham luong mudi trong nude 61 (g/fmm’).
- Xidc dinh hé s0 boc hoi: heé s6 boe hoi clha mot dung dich la ty 1€ vé lugng boe hoi nude
cta dung dich va nude nguyén chat & cing maot dicu kien.
- {F‘\IT‘” —e")f“” _ Ed —& _ Pu “P'
i (F—e)f FF—e p,—-p

()

Qua thi nghiém da thu duge hé s6 boc hai cta nude bién tir 1"Be dén 25"Be (véi luong béc

hoi cla nuée nguyeén chat la 100)

"Be ] 2 3 10 15 20 25
n 99 06,8 04,2 87 718 664 52

d. Hiéu sudt o déie mede bién va tinde cdn bdng vt chdi
- Hiéu sudt co dac 1a ty 1& phin tram gia the tich nude bién sau va trude khi co bde hai,
cling ¢6 khi [dy ty 1¢ phin tram nudc d bay hoi véi nudc ¢6 ban ddw dé 1am hiéu sudt bay hai

Vi du: Nudc bién 6 khoi lugng rieng Dy, ham lugng mudi P,(%), dung tich M,( m") va

sau khi ¢o boc hoi D,, P,% va M(m")

M, DF
M, D,P,
Tir do c6: hi¢u suat co dac C(%) : M,D,P, = M,D,P,
C= B!l 100 = Dlpi 100
M, D,P,

Trude khi ¢6 hop chat clo két tinh ¢6 thé thay ham fugng mudi P béi do clo Cl dé tinh C

biang cong thie thue nghiém (clo tinh bing g/ [00mg)
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C= (C:ll 100 =2.0725.(4,1% -~ [)ytoww

Trong bang 26 sau gid thi¢u hiéu sudt co dac cla nude bién (mg véi ty trong ctia nudc
bién trude v sau khi ¢o bdc hoi
3. Tinh can bing vit chat nude man
Quié trinh co nudc man thudng xuyén phai c6 cdc tinh toan vé can bang chat. Vi du: dé
khu ché chat thod man yéu ciu cua dién tich K¢t tinh thi ndng do va s6 lugng nuée man cla ¢ic
., O chung cit , ciing lugng boc hoi hang ngay , méc nudc min trong ¢ic 6 két tinh déu ¢6 lien

quan véi nhau va chi dung can bang chat la co thé xdc dinh duge hoac tinh ton that clia nudc
bi¢n trong qud trinh ch€ chat, hodc tinh can bing chat clia rudng musi...

Vé phuong php tinh todn rat nhidu — sau day chi gisi thiéu hai phuong phip tuong doi
don gian.

a. Piutong phdp gidn do Killig

Day la phuong phip don gidn ding d¢ tinh lugng nude bay hoi clia cac dung dich mudi,
khi dung dich chua ¢6 mudi két tinh. Gia du cén ch¢ dung dich c6 nong do P% it mot hén hap
dung dich ¢6 hai ndng d¢ khic nhau P,

P,% thi m&i quan hé vé lugng giita ba dung dich trén duge thé hién bai so do sau:

P, \ P,
P
(P-Py - (PP 1 (P,-P)
%P, : %P : %P,

Ty te vé lugng ctia dung dich ¢6 nong do:

Vi du: ding nude nguyén chét (P;) dé pha lodng nudc 6t 179%(P,) thanh nude 6t 3%(P) thi
quan hé vé ty l¢ khéi luong clia ching s 1a ©

(3-0): (17-0): (17-3)=3: 17 :14

Gidn dé Killig cho ta xdc dinh rat nhanh 1a: 17kg nude 6t lodng 3% co di 14kg nudc
nguyén chat sé duge 3kg nude 6t dac 17%.

C6 thé ding néng do tinh theo do Bome hodc néng do % mudi thi sai Khdc van trong
pham vi cho phép.
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b. Plutong phdp tinh toan theo bdng sé iéu thanh phan niwoe man:
Dem cé bdc hoi 1m® nude 6t nhat c6 khéi luong rieng D,, ham luong mudi P,%, dé dugc
nudc 6t dac hon ¢ D, va P,% va lugng 12 +3m’® cdn phai c6 mat Ekg nudc .
C6 thé dp dung phuong phép sau dé tinh todn : 1m* nude man ban dau chi mat Ekg nudc
dé duge nude min dic cou lugng mudi vin khong bién ddi nén:
I)I

1.D, —L=(1.D,-EF 2~
100 100

=E =Dy - oL )ke)

2

Luong dung dich nude 6t dac B (m™)la:

(1D, -E=B.D,) - B= DB‘E - L[D. —Di[l—g-'—n

2 D2 2
B= m (m")
D,P,
. o et Te e D, -E
Va khéi lugng nude 6t dacla:B'=B. D, = D .D,
2

—»B =D,-E=D,-D, [1—5J
P,
P

= B'=D,.

(kg}

Céc sd lieu Dy, D,, P,, P, ¢6 thé tra duge trong bang s6 liu thinh phin nudc man va tong
lugng mudi ng d,"”

Ta img dung céc phuong phap trén dé giai vi du sau:

Vidy 1: Co 45kg nudc bién 3°Be 1én 15"Be. Tinh luong nudc bay hoi va luong nude 6t -
con lfai.

Gidi: tir bang thanh phén nude 6t tra duoc:

3"Be...oeriierieee - Py = 2,755D), = 1,0203

15"Be s P, =14,640D, = 1,1150

Theo so dé Killig :

Lugng nudc 6t tao thanh :  lugng nuée 6t nguyén liéu:  luong nude bay Hcﬁ
P, P : (PP

B : 45 : E
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= B’ = 8,47kg;E = 36,53kg.

* Tinh theo bang thanh phin nuéc man: diu tién déi khdi lugng nude bién ra the tich: 45kg
nude bién 1a 45/D, (m*) nuée bién.

Luong nuée bay hoi E 1a :

- £, (1-F) a1 2738
D, P, 14,640

E =36,53kg
Luogng nudce 6t thu duge B:

g% DP_ 45 2755
D, D,P, 11150 14,640

B=7,59 (1)
Khéi lugng nude 6t thu duge BY (kg)
god5 DP o 2755
D, P 14,640
B’ =8.47%g

Vidy 2: Dem ¢6 44 m’ nude 6t 17,3 "Be dén nudc 6t bao hoi ¢ duge bao nhiéu nude ot
bao hod va di mat di bao nhiéu nude.

Gidi: Tinh dua vio bang s6 lidéu thanh phin nudc 6t

17.3'Be..oce Py = 16,986D, = 1,1352
Nudc étbiohod  24,5"Be......covecnnn P,=25031D, = 1,2035
Lugng nude phat co (kg) ETa:

£ ot Dl[l_gl_]zm_l,mszf R

) [ 25031

E = 16,05 tin
Luong nude 6t dat duge B {m")
1,1352.16,986

Dl gy L3

B =44. :
D,P, 1,2035.25,031

B=28,16 (m)

D,P, _,, 11352.16,986
P, 2503l

B = 44.

B’ =33,90 tan
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~ V.CONG NGHE KET TINH (tham khao trong gido trinh nhiét dong)

VI QUY LUAT KET TINH CAC LOAI MUOI TRONG BOC HOL TU NHIEN
NUGC BIEN
Hoan toan ¢6 thé sit dung gidn d6 hod ly bic 5 &€ xdc dinh. Thong thudmg, cdc musi s¢
. két tinh tich dan trong qud trinh ¢6 ty nhién theo thif e saw:
1} Fe,0,vh CaCO,.
2) CaSO,.
3) CaS0, + NaCl.
4) CaSO, + NaCl + MgS0,
5) CaSO, + NaCl + MgSO, + K,S0,.MgS0,.6H,0
6) CaSO, + NaCl + MgSO, + KCl. Mg(l,.6H,O
7} CaSO, + NaCl + MgSO, + KCL.MgCl,.6H,0 + MgCl,.6H,0

Dé bao dam thu duge mudi ¢é chdt lugng cao hodc mudi thu mot trong cdc mudi trén can

phai tim hiet luong két tinh cua timg gial doan dé cé giai phap hop 1y.
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Chuong VII: CONG NGHE SAN XUg‘(T KCl
TU NUGC OT CUA MUOI BIEN

L. CO SG LY THUYET QUA TRINH TACH MUOI TU NUGC OT TREN PO THI BAC 5
Cic hod chit ducce san xudt tir nude &1 cua mudi bién chil yéu 1a NaCl, MgSO,.10H;0,
Na,S0,.10H,0, KCI, MgCl,, Br,... Thanh phan nudc 6t thong thudng Ja:
MgS0,: 73,74g/l, MgCl,:167,02g/1, KCl: 20,34g/f va NaCl: 100,98g//

Dé xdc dinh thanh phin cta nudc 6t trén dé thi bac 5 ta doi thanh phin rén ra mol réi tinh
theo chi s& gian d6 heé CE (2K* + Mg"™ + SO, = 100) cu thé;

SO

Na,50,.Na,50,.H,O0

g NaySO, MgSO,. 6H,0

MgS0,.7H,0

\Q MgS0,. 6H,0
“ MgS0,.4H,0

- KESO4. MgSO4 41120

_.__MgCl,. 6H,0
N,igbr

KCl. MgClL,. 6H,0

K22 +

KCIL.MgS0,.3H,0

Hinh 72: He 2K*, Mg™, 2Na*//SO.", CI - H,0, 25°C.
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SO,

MgSO,. 2Na,S0, MgSO,. H,0

N2,S0,.10H,0

MgCL.6H,0

: MgCl
2KCl K,50..2MgSQ0, KC].MgClJ‘E)HzO -

Hink 73: He: 2K*, Mg, 2Na'// 80,2, 2CT - H,0 - 110°C.

39
MgSO,: 73,79 =(,6146 mol
120,386
MgCly: 167.02 1,7537 mol
95,234
2KCl & =0,1364 mol
2.74,557 :

Ra chi 6 gian d&: K;* 1 4,3 Mg™ : 75,9 va SO, : 19.8
Dem biéu dién lén dd thi bac 5 ta duoe diém P, nam trong khu két tinh cila MgS0O,.7H,0.
Nén khi tién hanh c6 boc hoi ¢ 25°C s& ldn luot ¢6 cdc mudi sau ket tinh:
1) MgSO,.7TH,0
2) MgS0,.6H,0
3) MgS0,.4H,0
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4y KC1.MgCl,.6H,O
5y Mg(l,.6H,0
Cudi ciing 1a diém bat bien MgCl,. 6H,0. Ta lai dem diém P biéu diéa wén d6 thi trén &
110'C. P ndm trong khu két tinh cua MgSQ,. H,0. N6i SP thiy khi ¢6 & 110°C ciing két tinh v
NaCl lan lugt cdc mudi sau két tinh:

1y MgSO,.H,0
2y KCL.MgCl,.6H,0
3) Co can v MgCl,.6H,0.

Nhu viy, dit ¢o & nhiét do ndo cing khong thé truce ti€p thu KCl ma déu phai qua khau k&t
tinh KCL.MgCl,.6H;O + NaCl- rdi tir gian do 4 don gian: K7, Na®, Mg”//Cl" - H;O ta lap quy
trinh phan gidi dé thu KCl nguyén chat.

1L THUC TE XAY RA KHI CO NUGC OT & NHIET PO CAO
Khi ¢6 trye 1i€p nude ot & nhiét do cao, thay ¢d su mat K* trude khi ¢6 cacnalit két tinh
lam hiéu suit the K* giim.
Qua nghién cifu da xiac dinh nguyén nhan chinh cla sy mit miit nay 1a do:
2KCI + 3Mg50; =K,80,2MgS0O, + MgCl,

Cidc phan ung nay xay ra vi MgS0,. H,O luén ¢6 hién tugng qua bio hod xay ra lam nong
do cla né rong nudc o1 tang cao vi vy s& Xdy ra phan (g trén.

Clut v:
- Cic mwéi clo khéng xay ra hién twgng qud bao hoa
- Cdc mudi sunfat nhal 1a cic mudi sunfar ngdm nude déu xay ra hién tugng qua bio hoa.

D¢ ¢6 the rdnh hién tuong mat K' truée khi két tia KCLMgClL.6H,0 qua nhiéu nghién
cifu da két ludn duge 1 cdn phai thay doi thanh phan nudce 6t sao cho oy 1@

S8 ranh duge hién tugng ton that K trwde khi kél tinh KCLMeCL6H,0 néi tén dé ¢o
hi¢u suat thu hoi kali cao. C6 thé thay déi 1y 1é thanh phdn nudce 6t theo hai cdch chinh sau:

Giam ham lugng SO, truw6e khi dua vio co dic (¢6 thé lam lanh dé két tinh
Na.SO,. 10H,0 ma giam SO, hoac diung hod chat dé khir SO,7)

Tang MgCl, d€ chuyén can bing vé phia tao KCI + MgSO,

Bién phip nay cé thé dung ngay MgCl, sinh ra trong qud trinh san xvat KCl (nuéce cdi clia
qud trinh chu yeu chia MgCl,).
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Do bién phdp nay nén di hinh thianh phuong phép pha tron dé sian xuat KCI tir nuge ot cua
mudi bién. ' ’

[IL SAN XUAT KCl BANG PHUONG PHAP PHA TRON

San xudt KC1 bang phuong phdp pha tron bao gém 5 cong doan chinh sau:
1)Cong doan pha trén
2)Cong doan co dic
3)Giir nhiét, U lang.
4)Lam lanh két tinh
5)Phan giai va rira cacnalit

A. CONG DOAN PHA TRON

1. Y nghia muc dich cila céng dogn plia trén

Ding mét hgng nhit dinh nude cdi 35°Be urd lén ¢6 ham fwong chit y&u 1a MgCl, urdn vao

nude 6t dé diéu chinh cho dat ty 1é: —l\f’—s% <04va lﬂ% > 8 nhidm tranh sy két tinh KC1
. gtz _ . '
trrée khi két tinh cacnalit 1am giam hiéu sudt thu hoi KCI va s€ tdch duge mot phian NaCl ¢6
. . THCHE :
trong nudc 6t do tic dong ion cung tén. Vi tich nong do NaN al = K wrurde khi 1ron.
a

Vi sau khi tron thi: [Na* ][Clhmuc“ i Cl'cmb\u_;;] =K
[Nacl]

O nhiét do xdc dinh, K= const vi vay tir 58 lon lén 1t phai c6 mot fuong Na' tic dung voi
CI' dé tao thanh NaCl. Piéu nay mot mat thu duoc NaCl déng thoi ciing giam bot ty 1é ran long
trong dich hoan thanh sau khi ¢6- lam cho thiét bi ¢o dac lam viéc cd hiéu qua hon.

Luu trinh cong nghé nhu trén hinh 74:

2. Ty 1é pha trén: n€u pha nudc cdi it s& khong dat yéu cdu. Néu pha qud nhidu s& tang
lugng nude cdi khong ¢ tic dung tich cacnalit van chuyén trong luy trinh lam giam hiéu suil
thiét bi, ling phi nhién li¢u. Pha nhiéu con 1am giam ham Tugng cacnalit vi thuc nghiem cho thay
MgCl, cang nhiéu thi NaCl két tinh clng cacnalit cling sC tang cao. P¢ ¢6 ty le pha won thich
hop cdn khao st ca hai 1y 56:

Mg(Cl, hotic KCl Vi MgSO,
KCl MgCl, MeCl,
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Nudc ot
L B¢ pha tron
£ g 1
1 |
B ¢ Nudc 61 h*?n hop
Mudi dang &
Fhié‘t bi 6 dic J
Rira thanh Mugi T ¢
LGiFr nhiét, ling trong San
Xudt
Dich trong brom
T
Mu* ding
Nude Lam lanh .
Gt pha
L__———-—+ Nudc cdi
j H,0 Cacnalit
Nirée rita ‘

Mugi ding dé
l Sin xuat
Na,S0,.10H,0

Dichphanly 4 | H,0 —br  may ria
Nubcria —— | l

KCi san pham

Hinh 74: San xuat KCl tir nude 6t ctia mudi bign,

Ngudi ta di 1am thue nghiém va xic dinh duge giGi han 16n thét kali do két tinh khi 6 dic

theo hai ty 1¢ trén va bi¢u dién trén dé thj sau:

Tir bi€u dé nay, can cit vao ty 1¢ thanh phan _kal vl MgSO,

cua nudc St vi nude cdi
Mg(l, Mg(l,

s¢ tinh ducc ty 1¢ pha tron thich hap.
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Bdng 27. Bang thanh phin nude 6t va nudce cdl

. X | KRG | MgSO, 3
Thanh phin MgSO, | MgCl, KCl | NaCl MeCl, MaCl, biém
Nudc 6t 30°Be,g/l | 85 116 18 128 |0.155 | 0,733 B
Nudéc cai 5"Be,g// | 28 390 5 15 0913 0,072 C

Ty 1& khoi lugngKCl MgCl,

) NGi CB ciit AA” tai M chinh 12 diém dai dién cho thanh phan nugc 6t pha véi thanh phan
"1ron duge cia diém M: c6 thé bing phuong trinh can bang vat chat hodc bing phuong phip don
biy dé tinh ra ty 1& pha tron nudc 6t va nude cdi thich hop.

B (nudce 61)

o A C6 mudi kali
0,14 ket tinh

0,12 M

0,10  Khoéng c6 mudi kali
két tinh

C(nudc cdi)

! } } ; - : — : > MgSO |
01 02 03 04 05 06 07 08 Tylekhdiluong —=——
MgCl .

Hinh 75: Ty 1¢ pha tron.

Néu theo quy tac don bay thi: .
CM _ Khéi lugng clia MgCl, trong nudc t

BM  Khoiluong ciia MgCl, trong nudc cdi

N&u derm tif s6 chia cho ham lugng MgCl, trong nude 6t va miu s chia cho ham lugng
MgCl, trong nudc ¢ii, ching ta s& duoc ty 1& theo thé tich gilfa nudc 6t va nude cai—giffa Bva C

Cu thé néu CM = 0,368 vi BM = 0,293 tinh theo tryc hoanh, thi ty 1¢ pha tron theo thé

tich sé 1a:
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0,368
Nude ot (B) _ 116 _8l

Nudc cai(C) 0293 19
' 390

Bay 1a ty 1€ trdnh duce n that K* trong qud trinh c6. Dé bao dam ty I8 rén long cla qud
trinh ¢6 14 <15% thong thudng phai ting thém lugng nudc cdi va nén 16n hon so véi lugng di
linh toin trén.

B. CONG BOAN €O DAC BOC HOI
1. Muc dich cé déc
Lam bay hoi nuée dé NaCl, MgSO,. 71,0 két tinh va lam néng do KCl, MgCl, tang dé
lam tanh & dugc cacnalit két tinh ¢6 it tap chat.
2. Yéu cauvé c6 ddc, ti Iing rong, lam lanh ket tink khi san xudt cacnalit 1t e 6t
a. Vé eo dic:
- Trong qua trinh ¢6 khong ¢6 mudi kali két tinh
- NuCl, MgS0,.7H,0 két tinh cang nhiéu cang 5t

- Phiti ¢0 dén néng do ma sau khi 0 ling trong dung dich dat bdo hoa hay vira dat bio hoa
cacnalit, .

b Giit nhi¢t lang irong (i ldng trong)

- Trong dich trong khong ¢6 pha rin cila NaCl va MgS0,.7H,0.

Cén khong ché nghiem khic nhict do va thai gian tuong tmg véi nhiét do cé dac dé NaCl
+ MgS0,7H,0 két tinh, ling xuéng nhiéu nhat va cacnalit khong két tinh theo.

o. Land lanlt két tinh

Nhiét do 1am lanh két tinh cudi cung phai phii hop véi thanh phéin dich trong thu duue sau
khi (i ling trong vi néu cao: s& khong ket 1inh hét cacnalit va néu thap qua s& c6 MgCl,.6H,0 két
tinh anh hudng dén chat luong cua cacnalit.,

D¢ dat duge véeu cdu vé co, i, két tinh trén cdn phai nghiém khic khéng cheé :

- Thanh phan nudc 6t nguyén ligu: khi pha tron cén chi y dén ty lé: MgSO,/MgCl, va
KCilf Mg(l,.

- Nong do dung dich cudi sau ¢ dac.
- Nhtet do 0 lang trong cuéi citng.

- Nhi¢t do lam lanh cudi cung.
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3. Tindt todn vé hiong qud teinh o6 dde

Theo muc dich vi yéu cau da trinh bay thi qud trinh cd dic phii bio dim thu duoc hén
hop ma dem 1 lang trong khong ¢6 mudi kali trong pha rin {(chi ¢6 NaCl, MgS0Q,.7H,0) con pha
long trong thi vira dat bao hoa KCL.MgCl,.6H,0

Nhu vy, dung dich léng trong phii nam trén dudng bio hod chung cua cdc muoi NaCl,
MgS0,. 7H,0 vi KCEMeCl,.611,0.

Néu nhu bict duge 0 liéu vé bio hoi chung cla cdc mudi trén ¢ nhiét do nhat dinh vie bidt
duge thanh phin nude 6t nguyen ligu (nude 6t pha). Ta s& tinh duge lugng nude cin bay hoi-
luong NaCl, lugng MgSO,.7H.O két tinh dé cacnalit vira dat bao hoa.

Bang 28 'Thinh phan nude &t pha 33,3"Be

Thanh phan MgCl, KCl MgSO, i Nu(l Tong musi * H.O !
| Mam luong.g/! 18929 | 1891 | 7362 93.94 37575 - 88845 |

va MECL _ o MgSO,
KCl MgCl,

=039
Gid duy ta chon nhi¢t do u lang trong 12 100'C

Biu ticn ta phdi tra bang hogc lim thi nghiém dé xic dinh cidc 6 lieu vé bio hoa chung
cta NaCl, MpSO, . H.O:; KC1.MgCl,.6H,0 0 100'C.
Bdang 29. Thanh phan vé biio hoa chung ¢ 100°C

Nhiet | Ty l¢ % Khai lugng cidc mudi trong 16ng
S do | MgQYKO | e | ke MgCl, | MgSO, | H,0 Pha rin
0'C ! |
4,7 1,74 | 625 | 2928 | 2,00 60,57 1 NaCl+KCl+MgS0 . H.O ‘
7.4 11O | 430 | 3188 1,83 60.89 | KCL. MgCl.. 611,00 ‘
100" | 9.7 1,01 | 3,42 | 33.04 1,56 60,95 | KCL MgCl,. 6H.O |
C 15,4 081 |228 13500 |1.40 60.51 | KCL MgCl,. 6H,0
26,2 { 0,72 | 1,41 3699 1,17 30,71 KCI. Me(l, . 6.0 |
36,7 ' E 0,79 | 0,04 | 38,15 1.05 58,09 KC1 MgCl.. 6H.0O |

. oo, MeCl, . e . -
Ung vai ty t¢ —l%-'- = 10 ta dung dudng 10 -10 s¢ xic dinh duge thanh phan dich trong

sau U lang [a:
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Ciu e

MgCl,

KC) MgSO,

Na(l

H,0

Tp %KL

332

3,32 [.62

1.0

60,8

Dira vio mué MgCl, khong két tinh trong qud trinh ¢6 va (& dé tinh tuong. Tir céc s6 liéu
tren ta lap duge do thi hinh 76.

a. Liggng NaCl két tinhe: (tinh cho 11it nguyén licu)

Luong MgCl, nam lai trong toan bd dung dich 14 189,29g/1 (1theo diu bai )
Lugng NaCl rong dung dich la X thi v6i dung dich ta cd:
Luong NaCl

L X

Luong MCl, 332 189,29

x=5,89g

Luong NaCl két tinh 1a: 93,94 - 580 =88,05 g

38.05

Hig¢u suat tich NaCl: = —— 100 = 93,97%
93,94
LY il [ 454
NaCI% g Mg,
2
Sl
= S 40
2l
B
=
i35 4 3
-
=4
@
3I; 20
2 B

%H,0

Hinhr 76 Thinh phdn bdo hod chung & 100"C.

b. Litong MgSO, két tinli

bat Y 1a lugng MgSO, con lai treng dung dich thu duoc sau 1 fay thi:
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Lugng MgSO, trong dung dich 'y _ 1,62
Luong MgCl, trong dung dich 18929 332

¥y=928¢

Luong MgSQ, két tinh: 73,62 - 928 = 64.,34¢

043 100=87.39 %
62

M

Nugc ket tinh cung: % 18=9065g

Higu sudl tich Na,50,:

¢. Litong nieoc bay hoi: W B lugng nude con fai trong dung dich sau 6 ling trong thi:

Luong nudc trong dung dich w 60,8 .
- B = L o= w=3406g
Lugng MgCl, trong dungdich 189,29 3.2

Vay lugng H,O di bay hai la :

C. CONG DOAN U LANG TRONG PHAN LY:

I. Muc dich: duy tri nhiet do dé cacnalit Khong két tinh ma NaCl, MgS8O,.H,0 két tinh
hoin toan '

2. Yéu cdu ki thao tdc

- NaCl, MgSO,.H,O két tinh nhiéu va tich khoi dich trong

- Dich trong phai khéng ché dat diém trude bio hoi cacnalit

- Phai c6 bién phép thu héi KCI trong mudi ding(thudng 16n that KCI theo mudi dang trén

1% - 1tdn mat 5kg) ¢6 1hé ding nude ot pha dé rifa s€ giam duge xudng chi cdn 16n thit 0,5% (1
tan la 3kg)

D. CONG DOAN LAM LANH K£T TINH

Dich trong thu duge sau b ling ndm trén dudng bio hod chung NaCl, MgSO,.H,O ;
KCIL.MgCl,. 6H,0 ¢ nhi¢t do 0. '

Khi giam nhiét do, khu vyc k€t tinh cla cacnalit trén gidn dé s& rong ra. Khu vye k&t unh

cia mudi MgSO, sé thu hep lai. D¢ hod tan cha NaCl ciing giam theo nhiét do.

Vi vy, theo 1y thuyét qud tiinh lam lanh két tinh chi ¢6 KCLMgCl,.6H,0 va mot phan
NaCl ket tinh. Khi bit ddu lam lanh - di¢ém thanh phin dung dich sau G 1a m ndm trong Khu ket
tinh clia cacnalil. Neén mui két tinh ciing véi NaCl phii 13 cacnalit ¢6 di¢m thianh phan C vi
diém 16ng phai 12 M. Trong qué trinh lam lunh pha Yong M dich chuyén v¢ phia phai ¥ chiéu
giam ham luong MgSO, trong dung dich (ufc 1a d¢ hoa tan cua MgSO,.H,0 ting khi giam nhiét
d6 ) - chimg 16 khong thé c6 MgSO,.H,O két tinh trong qua trinh lam lanh duge.

167


http://www.thuvien247.net

www.thuvien247.net

SO,

Na,SO,.MgSO,.H,O MgSO,

MeS0,. 7H,0

MgS0, 4H,0

MgCl,

C

ol

K> KC1L.MeCl,.6H,0 Mg™

Hinh 77: He K,2, Mg,™, SO

Vé nhiét do lam lanh cusi cling: vé 1y thuyét thi nhi¢t do cang thip, két tinh cang triét dé.
Song trong san xudl cin phai xét dén kha nang ma nhi¢t do ¢6 thé ha thip duge v6i hidu qua
kinh t& cao, c6 thé gici thiéu vai s¢ Ucu dé chon: Nhi¢t do ha tu 103"C dén 45"C KCl trong long
giam tir 3,15 dén 0.45 wic di k&0 tinh 88%. Néu lam lanh xuéng 35"C thi KCl chi con 0,28% urc
dii k&l tinh 0% trés len. Vi vay, thong thudng trong san xuit chi lam lanh xudng dén 35'C =
40°C ta thich hop.

Néu kéo disi thoi gian dé lam lanh o nhiét do thap hon & bt lgi vé hieu sudt sir dung thiét
bi va & nhiét do thip s& ¢6 kél unh MgCl,.6H,0 cling cacnalit s¢ lam anh huong chat lugng san
pham.

E. CONG DOAN PHAN GIAI RUA
1. Co sad I thuyét va yéu cdu K3 thudt
Cacnalit san XUit (i nude 6t ¢l mudi bién, noi chung ¢6 thanh phian dao dong nhy sau:

KClL: 20 = 24%: NaCl: 6 +10%; MgS0, < 1%; va MgCl,: 30 + 32% nén ¢6 thé bo qua MgSO, va
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ding do thi he bén don gian mudi- nude Na*, K, Mg*//Cl", H,0 dé lap quy trinh phan giai, rita
va tinh toan vé lugng cla nd.

Trong san xudt yéu cdu qud trinh phan giai, roa phai cé:
Hiéu suit thu héi KC1 cao dé c6 nhi¢u KCJ san pham.

l.uong H;O tiéu bao phai it nhdt s& ¢6 loi vé mat kinh (€ va vé mat sir dung hi¢u suat thi€t
[

Cic yéu 18 anh hudng dén hi¢u suat thu hoi KCl va lugng nudc tigu hao gom:
- Phuong philp phan giai, nira.
- Nhigt do phan giai , rua.
- Tap chat trong cacnalit (NaCl, MgSO,, MgCi,)
2. Phueng phdp phdn giai, ri
- Phan giai 1a qua trinh phan ly riéng KCI va MgCl, trong cacnalit
- Rira; Ia qud trinh loai bo tap chat trong KCI thé (chu yéu NaCl)

Hién nay, cdc phuong phip phan giai, rita déu phai them pude <o thé phan thanh cic
phuong phip chu yéu sau: '

- Phuong phip néng bao gém: Hoa tan 1am lanh két tia KC1 va hod tan, co dic, két tha
KCIL

- Phwrong phip lanh bao gdm:
Mot 1dn thém nude di dé ria va phan giai.
Hai lan thém H,0: Lan 1 phan giai, lan 2 roa.
Flai 1dn thém H,O: Lin 1 phan giai khéng hoda toan, lan 2 phan giai va rira.
Phuong phip néng: KCl két tinh c6 tinh thé to, khong cin thodt nude da su dung duge.
Phuong phip lanh: trinh ur don gian, khong gia nhiét, thao tic d¢
3. Pluserng phdp lanh

Tinh luong nude sir dung va hiéu suit thu hoi KCL D¢ lap quy trinh cong nghé va tinh
luong ta cin lap do thi he K*, Na®, Mg™//Cl - H,0 & 25°C duta vao bang 56 liéu do hoa tan cta hé
trén sau:

Vi du thanh phin cacnahit 1a : _

~Theo phin tram khoi lugng : KCl 23,28%, NaCl 7,31%, MgCl, 31.34%: H,0 37.55%
(MgSQO, (0,36% bod qua).

D6i thanh thanh phan kho ¢é: KCI 38,1%, NaCl11,7%, MgCl, 50,2%, H,O ©60,1g/100g
mudi kho biéu dién 1én dé thi duge diem' P.
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a. Tind cho mét ldn thém nude du phdn gidi va rua
Yéu cdu mot 1an thém nudc di hoa tan hodn toan MgCl, vt NaCl- vay luong nude them
thich hop nht 12 dé pha 16ng vira dat bo hod NaCl, pha ran khong con NaCl. Néu thém nudc ¢
25°C thi diém thanh phan rin: KCI, he P va 16ng ta C, ¢6 thinh phin : KCLNaCLMgCLH,0  1a
17.6% 15,2%67,2%243g/100g mudi kho. Ta tinh can bang vat chét cho 1000g cacnalic (1kg) voi
lugng dung dich tao thanh C,1a mkg, lugng KCl két tinh 1a 8 kg thi c6 phuong trinh can bing vit
chat :
283 KCl + 73,1 NaCl + 313,4 MgCl,+(375,5 + w)H,0
=m{17,6KCl + 15,2 NaCl + 67,2 MgCl,) + 3KCl + 243H,0.
Viét can bang chét cho:
K(Cl :238=176m + S
NaCl :73,1 = 15.2m
MgCh:313,4=67,2m
H,0 :375.5+w=243m, b = 155.3g.

155'83 100 = 65.2%

Hiéu sudt n =
w = 7666 gam 13 lugng nudc thich hgp nhét di dé phan giai va rira 1kg cacnalit (7666
gH,0/1kg cacnalit).
b. Tinh cho hai ldn thém nide dé phdn gidi va rita
Lan 1: Phan giai hoan toan.
Lan 2: Rira sach NaCl.
Viy diém pha rin phdi khong c6 MgCl, ma chi con NaCl + KC1. Diém pha long phai vim
dut bio hod cacnalit — chinh I diém C, . Diém C, ¢6 thanh phin doc duge trén bang s6 Lieuw:
KCl NaCIMgCLH,0  Khsi luong C,
10,8% 5,1%84,1% 222,5g/100g mudi kho m,
- Lan | thém nudce s& dat duge KCl the S(KCl 79,3; NaCl 20,7)
Tinh cho 1kg nguyén licu:
238KCl + 73,1 NaCl + 313,4 MgCL, + (3755 + w)ILO
= m(10,8KCl + 5,1NaCl + 84.1MgCl, + 222,5H,0) + S + Sy,
m, = 3,72 §; = 198g;
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Beng 30. He K*, Na*, Mg™// CI', H,0,25°C

NaCl + KCL + MgCl, = 10 gH,0/ 100g

mudi khd

NaCl + KCl
NaCl + KCl
NaCl + KCl
NaCl + KCl
NaCl + KCl
NaCl + KCl + Cacnalit

NaCl + Cacnalit
NaCl + Cacnalit

NaCl + Cacnalit + MgCl,. 6H,0
NaCl + MgCl,. 6H,0

KCl + Cacnalit
KCY + Cacnalit
Cacnalit + MgCl,. 6H;,0

M _188 1no=s8319%
k' 238 -

5= Si,2g (NaCl pam trong KC1 tho)
_Lin 2 them nudc di dé pha ran la KCl (3) véi huong nude thém la w;, pha long C doc
duge: NaCl 64,6%; KCl 45,4%: 1,0 216.9g/100g mudi kho o lugng m;

Phin can bing vit chat la:

KCt 198 KCl: 354
NaCl 542 | TTTT NaCl: 646 | T Ox
M,0: 2169

Giai duge my= 0,84 5 = 168.3g:
1683

n, = 200 = 70,7 %, w, =182
= 198
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Na(l

C S 8
Hinh 78 116 Na', K*, Mg®'/ CI', H,0, 25°C.

Téng hai Ian thém nude Ja w, + w,
w=4d522 + |82 =6342
Nhu vay: Mot lan thém nude di phan gidl, rira: ng = 65,25 luong nude thém so vai
nguyeén licu 76,66%. Hai lin thém nudc, lin 1 phan gidi, 1dn 2 rira v, = 70,7%. lugng nude them
tng cong 12 63,42%. Vé mat thu hoi KCI va tiéu hao nude thém thi hai lan lgi hon mot lan. Ve
mat thao tic thi mot 1dn don gian hon. Vi vdy, tuy hoan canh cu thé ma hoach dinh phuong phip
san xudt cho hop ly.
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