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TOM TAT: Bai béo nay trinh bay két qua si- dung phirong phép qui hoach thyc nghiém
nghién cizu sy anh huong cua cac yeu to nhiét dg, thoi gian phan ing, nong dg, ti 1¢ tac chat
vatoc do khudy tron... @én kha nang tach logi SO, trong nuéc 6t bang dung dich CaCl,.

1. MO PAU

Nudc 6t thu dugc trong cdng nghé san xuat mudi bién chira nhiéu mudi khoang quan trong
nhu natri, kali, magie... Dac biét, magie duoc sir dung rong réi trong nhiéu linh vuc nhu tong
hop duoc liéu, ché tao vat liéu x&y dung, vat liéu chiu ltra cao cap... CO thé thu hdi magie dudi
dang Mg(OH), bing phuong phép sita vdi (trinh bay trong mot bai béo tiép theo). Han ché caa
phuong phép ndy 1a sy hién dién caaion SO,* trong nudc 6t s& 1am nhidém ban san pham do
hién tuong dong két tua vai canxi. Vi vay, yéu ciu quan trong dé tao Mg(OH), ¢6 d6 tinh khiét
cao laphai loai bo triét dé sulfat hién dién trong nudc 6t. [1, 2]

Phuong phép sir dung dung dich CaCl, dé két tna SO,* duoc lya chon nghién ciru, san
pham dy kién cia quatrinh [athach cao. Thach cao ¢6 nhiéu irng dung trong doi sbng va trong
k¥ thuat: thach cao ding Iam khudn trong cong nghé gém sir, y hoc, phu gia diéu chinh téc do
dong rin cho ximang Podcliang; chat két dinh thach cao duoc dung nhiéu trong xay dung, cac
chi tiét két ciu phirc tap, ddc tuong trong kién tric, my thuat... Nhu vay, qui trinh sir dung
dung dich CaCl, ngoai viéc xu ly sulfat trong nugc 6t con tao thanh mot sin pham c6 giatr
kinh ké cao, dong thoi CaCl, la thanh phan chinh trong nuée cai sau khi tach Mg(OH), bang
sira voi nén ¢ thé hoan luu tao chu trinh, ndng cao hiéu qua kinh té cua qué trinh va gép phan
bao vé mbi truong.

2. NGUYEN LIEU VA PHUONG PHAP
2.1.Nguyén ligu
Nguyén liéu nghién ciru quatrinh tach loai sulfat lanuéc 6t Ninh Thuan 30°Bé (bang 1) va
dung dich CaCl, diéu ché tir muoi CaCl, ran k¥ thuat (bang 2).
Bang 1: Thanh phan héahoc nugc 6t Ninh Thuan 30°Bé

Thanhphan | Mg™,(M) | ca& M) | SO ,(gl) | CI' (M)
Nong do 1,25 4,83310° 90,25 4,79

Bang 2: Thanh phan tap chat trong miu CaCl, rin (quang phd phét xa ho quang).
Thanh phan Si Al Mg Fe Ti Cu Na
%khoi lwong 0,005 0,005 0,02 0,005 | 0,002 | 0,0005 | 0,03

2.2.Phwong phap nghién ciru
Phan ung gitta Ca®* va SO,* duoc nhin nhan dién ra véi tc do cham va co ché phuc tap

[2, 4]. C6 nhiéu yéu t6 thc dong dén higu suat cua qua trinh nhu nhiét do, nong do, ti I8¢ téc
chat, mirc o khuay tron, thoi gian phan ng... Nghién ctu trén co s6 thay doi lan luot tirng
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yéu td, dong thoi cb dinh cac yéu t con lai dé nhan xét mirc d6 anh huang caa chiing dén hiéu
suit tach SO,%. Tir @6 chon nghién ciru md hinh thdng ké thuc nghiém bac 1 trén co s céc
yéu t chinh, toi uvu hdadé tim ché do van hanh téi vu.

San pham tao thanh dugc xac dinh thanh phan hoa (quang pho phat xa hd quang) dé xem
xé mirc d6 nhiém ban tap chat. Cau tric san pham duoc nghién ciru bang phuong phép nhiéu
xa Ronghen va phuong phédp phéan tich nhiét vi sai (DTA — Differential Thermal Analysis).

Ham luong SO,* duoc xéc dinh bang phuong phap SO mau [5] trén méy Genesis 20, budc
sdng 450 nm, duong chuan xéc dinh ndng d6 SO,%: ppm(SO4~) = 105,78A + 0,0677 ; R* =
0,9995.

Ham lugng Ca’*, Mg, CI” xéc dinh bang phuong phép chuin d6 thé tich. [5]
3. KET QUA VA THAO LUAN
3.1.Khio sat anh huéng ciia cac yéu té dén hiéu suét tach SO,*
Thay d6i 1an luot tirng yéu t6, c6 dinh cac yéu td con lai twong ang vai cac ché do sau:

Nhiét do (t°C) :40°C Nong do SO,* :90,25 g/l
Tbc do khudy (W) :300v/ph  Nbdngdo Ca®* :0,7125M
Thoi gian phan ang (t ) :60 phut Ti 18 duong luong C&2' /SO, :1,26

3.1.1 Anh hwéng cia ti |¢ tac chdt Ca®*/SO,”

Tilé Ca®'/SO.* 0,76 0,94 1,26 1,89
Hiéu suét, % 69,95 75,42 81,81 91,14
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Hinh 1: Anh huéng caa ti 1&¢ Ca*/S0,>

Nhgn xét: Ti 16 thc chat 1a mot yéu té tac dong manh dén kha nang téch loai SO, trong
nuéc 6t. Higu suat phan (ing tang cling véi sir tang cua ti 1¢ Ca®"/SO,”. Chon ti 1¢ téc chét la
maot trong nhitng yéu té nghién ciru qui hoach thyc nghiém.Khoang ti 1¢ khao sat la
(1,26+1,89)

3.1.2 Anh huéng ciia néng dg Ca**

Nong do Ca™*, M 0,36 0,70 0,91 1,83 4,25
Hiéu suat, % 75,05 80,46 84,34 92,47 97,96
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Hinh 2 : Anh huéng ctia nong do canxi

Nhgn xét: Nong do Ca’* anh huong rat manh dén higu sut tch loai SO,* tir nudc 6.
Chon nong d6 Ca®* lamot yéu té nghién ciru qui hoach.
Khoang [Ca?"] khao sét |& (0,70+4,25 M).

3.1.3 Anh hwéng ciia néng dg SO~

Ndng do SO.%, g/l 48,03 62,84 70,78 90,25
Hiéu suit, % 75,37 77,53 78,83 83,09
Higu sust, %
84
3

82

80 /

78 >

76

L 4
74
40 50 60 70 80 90 100
. [S04"1, g/
Hinh 3: Anh huéng ciia nong do sunfate

Nhén xé: Nong do SO, ciing layéu t6 téc dong manh dén ham dép ang.
Chon khoang nong d6 SO,* nghién ctru 1a (72,20 + 90,25 g/l)

3.1.4 Anh hwéng ciia nhigt dg phdan gng

Nhiétdo,°C | 35 50 65 70 75 80 90 95

Hiéu suat, % | 82,43 | 82,43 81,12 75,42 74,53 81,19 | 83,09 | 8325
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Hinh 4: Anh huéng cta nhiét do phdn ng

Nhén xét: Khi nhigt o phan tng ¢ khoang 65°C tro 1én, sin pham tao thanh ¢ dang
CaS0, khan. Dang nay khong co giatri kinh te vi khong co kha nang dong ran khi héa hop véi
nuéc [2]. Mat khéc ¢ nhiét do cao, higu suat xu |y SO,* thay d6i khong dang ke so véi ving
nhi¢t d thap. Ngoai ra qua trinh san xuat ¢ qui md cong nghiép neu tien hanh ¢ nhiét do cao
<2 bi han ché bai chi phi nang lugng vathiét bj.

Cb dinh nhiét do trong céc thi nghiém qui hoach, chon nhiét do khao sat 1240°C

3.1.5 Anh hwéng ciia téc dp khudy trgn
Toc do khudy, v/iph 0 80 300

Hiéu suit, % 81,12 82,43 83,09

Hiéu suat, %
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Hinh 5: Anh huéng cla td'c do khudy tron

_Nhdn xét: Khudy tron anh huéng khong nhiéu dén higu suat phan ng gira Ca™* va SO,”.
biéu d6 chang to kha nang khuéch tan tot cua cac cau ti trong dung dich.Co dinh toc do
nghién ciru |a 100 v/pht.

3.1.6 Anh hwéng ciia théi gian phdn #ng

Thoi gian, phat 45 60 90 150
Hiéu suat, % 81,98 | 8250 | 8225 | 8146
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Hinh 6: Anh huéng cta thdi gian phan déng

Nhgn xé: Két qua thuc nghiém cho thiy sau 45 phit, thoi gian phan @ng anh huong
khong nhieu dén hi¢u suat phan tng. i

Co dinh thoi gian khao sé&t cho cac phan ung trong phan qui hoach thyc nghiém 1a 60 phat.

3.2.M6 hinh théng ké thuc nghiém

Chon md hinh bac 1, hoach dinh yéu t6 toan phan trén co so cac yéu t6 néng dg Ca’*(xy),
ti 1é Ca®*/SO,” (o), nong dé SO, (xs), muc tiéu lahiéu sudt tach sulfat. [3]

s | % | x| % | x| Y L2 ye
a9
1 + - + + 94,74 94,33 0,1640
2 + - - + 90,99 89,46 2,3409
3 + + + + 99,36 98,96 0,1560
4 + + - + 98,83 98,44 0,1482
5 + - + - 93,93 94,33 0,1640
6 + - - - 87,93 89,46 2,3409
7 + + + - 98,57 98,96 0,1560
8 + + - - 98,06 98,44 0,1482

Tién hanh bathi nghiém tai tam:
y? =98,93% y? =9854% y? = 98,63%
Xt ly thong ké, kiém dinh sy tuong thich cia cac hé sb theo tiéu chuan Studen (p=0,01),
phuong trinh hdi qui thu duoc tuong thich véi thuc nghiém (tiéu chuan Fisher p = 0,01):

U
y =95,30125 + 3,40375 x; + 1,34875 x,— 1,08875 x1X, (@D}
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Két lugn: Tdi uu héa phuong trinh hdi qui (1) bang chuong trinh Matlab 6.5:
Hiéu suét xir Iy SO,”cuc dai theo phuong trinh (1) dat 99,52% khi:
0  x.=1,24hay —ndngdo Ca" : 4,67M
0  Xp=3,12hay —tilé Ca®*/SO,*: 2,56
Thi nghiém tai diém t6i wu, hidu sudt xu Iy SO dat 99,58%, phii hep véi két qua tir
phuwong trinh hai qui (1).
3.3 Panh gia chit lweng sin pham
3.3.1 Thanh phan khoang sin pham

Hinh 8: &) Nhiét @5 DTA b) Phd nhidu xa tia X sin phdm thach cao.

Pho phan tich DTA va pho nhidu xa tia X mau sin pham sau khi sty ¢ 100°C trong 2 gio
(hinh 8) cho thay khoang chu yeu la CaS0,4.0,5H,0 (mét phan rat it dang y-CaSO, khan). Nhu
vy san pham tao thanh tuong &g véi che do tach sulfat toi uvu la CaS0O,.2H,0, day la sin
pham phu c6 giatri kinh té cao.

3.3.2 Thanh phan héa sin pham

Bang 3: Thanh phan tap chit trong miu san pham thach cao (phd phét xa ho quang)

Thanh phan Al S Mg Fe Ti Cu Na
% khéi lvong | 0,003 0,005 0,02 0,003 0,002 0,0005 0,03

Két qua phan tich quang pho phat xa ho quang mau san pham (bang 3) cho thiy thanh
phan tap chét trong mau thach cao rat it. Tap [on nhét 1a natri (0,03%) va magie (O, 02%), cac
ciu tur con lai khdng dang ké. Vay san phdm sau qué trinh loc rira dat do tinh khiét cao. Tur
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thanh phan khoang va thanh phan héa cho thay kha ning ting dung ciia san pham trong cac
Iinh vuc k¥ thuat cao nhu y té, vat liéu mai...

4. KET LUAN

Két qua thuc nghiém cho thay, ndng do Ca®* layéu té quyét dinh mirc d6 xi ly SO, trong
nudc 6t. Day 1a mot yéu té téc dong duong, ting [Ca’™] s lam ting higu suit qua trinh. Ti I¢
Ca™*/ SO,” layéu tb tac dong thir hai dén hidu suat tach. Két luan nay phl hop véi két qua
nghién ctru dong hoc caa phan ang [1]. Hiéu suat xu ly sulfat dat cuc dai 1&99,58% twong tng
V6 nong do canxi 1a4,67M varti 1é Cat*/SO,”* 1a.2,56.

Bén canh d6, san pham tao thanh chu yéu 1a CaS0,.2H,0 an rét it tap chat. V& mat kinh
té, sin pham ndy gdp phan |am ha gia thanh cong nghé sin xuat ca&c mudi khoang tir nuéc
bién, nudc chat va nuac 6t. V& mat ky thuat, qui trinh ndy gitp xir Iy SO, trong nudc 6t tao
diéu kién thuan loi cho quéatrinh tach Mg®* bang sira voi ¢ cong doan tiép theo. Ngoai ra, dung
dich CaCl, cé duoc do hoan lvu dung dich nuéc cé sau xtr 1y tao chu trinh gop phan bao vé
moi truong.

SEPARATION SULFAT FROM BITTERN BY CaCl, SOLUTION

Hoang Pong Nam, Le Minh Tam
University of Technology, VNU-HCM

ABSTRACT: This paper presents the result of using experimental programing methods
in order to study the effects of several factors such as temperature, time, concentration, ratio
of reactants, speed of stir, etc on the capable separation of SO, from bittern by CaCl,
solution.
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