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TOM TAT

Trong bai bdo nay, vit liéu thach cao Ca nd dugc nghién citu nhdm tim kiém phuong
phdp trich ly thich hgp ion CI' dé nang cao chdt ligng va gidm gid thanh sdn phdm thach cao
Ca nd.

DAT VAN PR

Thach cao 1a loai nguyén li€u duge st dung rong rai trong xay dung, y t€ va nhidu
linh vuc khdc cda cude s@'ﬁg [1]. Riéng & Viét nam, nhu ciu vé thach cao hang nim khad 16n
{hon 20.000 tdn). Do khong c6 md d4 thach cao nao nén hon mét nfta ngudn nguyén lidu dé
sdn xudt thach cao trong nudc duge khai thdc @ Lao (trén thi truding quen goi 13 thach cao
Pong hén). Phin con lai chii y&u do xi nghiép ché€ bién thach cao Ca n4, thudc cong ty mudi
Ninh thudn cung cap. Tuy nhién thach cao sdn xudt tit nudc chat dong mudi c6 nhuge diém
cd ban 1a chita nhidu mudi clorua nhu NaCl, MgCl,... Tinh hit 4m 16n clia cdc mudi nay, ma
dic biét 1a cdc mudi ciia Mg?*, 1am 4nh hudng x&u t6i chdt lugng thach cao.

Bai bdo nay khdo sdt nguyén liéu thach cao Ca nd dé im phuong phdp trich ly ion CI
thich hgp nhim ndng cao chit lugng va ha gid thianh sdn phidm cho thach cao Ca n4.

KHAO SAT NGUYEN LIEU

Theo k&t qud phén tich bing phuong phdp héa hoc ctia phong thi nghiém Héa phan
tich trudng Pai hoc Bach khoa Thanh phé H6 Chi Minh, ta thdy ring nguyén liéu thach cao
Ca nd thugc loai nguyén liu gidu, chifa i6i 95,61% (theo khdi lugng) CaSO4.2H,0. Tap chat
chi y&u 12 cdc mudi clorua.

Nguyén li€u thach cao duge dem phén tich nhiét va ron ghen. Ban thin thach cao 1
loai vat liéu x0p [3]. Khong gian bot x8p ciia thach cao 12 tdp hop cdc 16 x8p, tao thanh do
két qua ctia su 161 kéo khong khi va su béc hoi cia nude du. Céc 18 x8p md thdng nhau, kich
thude cta ching (hon 0,05 pm) ndm trong ving bot thd. Phin 16n cdc 15 x3p 12 mao quin
(khodng 95%). Cdc 16 x8p nay c6 thé chifa nudc va cdc chat hip phu.

Tir k€t qué phan tich nhiét v ron ghen nguyén lidu ta thdy phd ron ghen va dudng vi
phén nhiét ciia m&u thach cao Ca nd hoan toan phit hgp véi chuin clia CaS04.2H,0 trong tai
liéu. Piéu d6 ching t6 mang lu6i tinh thé cdia CaS04.2H,0 trong thach cao Ca n4 khong bi
bi€n ddi. Do d6 ching ta c6 thé dy dodn riing cdc phin t& mudi clorua khong tham gia vao
mang ludi tinh thé cla CaS04.2H,0. Chiing két tinh cong k&t vdi CaSO4.2H,0 chii y&u do bi
hép phu trén b& mit cdc 18 x8p trong cdc hat thach cao. Céc tinh thé mudi clorua phan bs
trén b& mit cdc hat cling nhu trong 1dng c4c mao quan thach cao. Chinh vi vay dé trich ly céc
ion CI” chiing ta chi can ding nudc hoa tan ma khong cin ph4 v8 mang ludi tinh thé thach
cao, tifc 12 khong can chi phi nhiéu ning lugng cho viéc trich ly nay.

THUC NGHIEM

Nguyén liéu nghién citu duge cung cip bdi xi nghiép ché& bién thach cao Ca nd. Thach
cao thd duge nghién min, kich thudc hat khéng qua 1 mm. Khéi Iugng mau: 200g. Ham lugng
CI' tdng ¢6 trong miu: 0,79%.
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M3u dudc rira biing nudc v6i cdc phuong phdp khic nhau.
KET QUA VA THAO LUAN

Rita vd#i dong nude chay lién tuc. Piy 12 phuong phdp rita truyén thdng cla xi
nghiép ché bién thach cao Ca na.

Diing 650ml nudc sach tudi déu 1én toan bd bé mit thach cao trong khodng 5 phiit.
Rira ldp lai ba [4nvdi cling mdt miu thach cao. Nudc qua loc dude hiing vao dng dong va dem
di phén tich CI".

K&t qud phén tich duge dua ra trong bang 1.

Bdng 1: Két qud trich ly Cl” trong phuong phdp rita mudi vi dong nudc chdy lién tuc

Chuky 1 Chu ky 2 Chuky 3
Mau % CI” % ClI” % CI” el % ClI” % CI”
trichly { conlai trich ly con lai trichly | conlai
1 0,15 0.64 0.06 0,58 0,02 0.55
2 0,14 0,65 0,08 0,56 0,02 0,55
3 0,15 0,64 0,07 0.57 0,02 0,55
Trung binh 0,15 0,64 0,07 0,57 0,62 0,55

Nhén xét

Tir c4c k&t qua nghién cttu trén ta thiy ring:

- Phuong phép rita CI™ clia xi nghiép ché bién thach cao cho hiéu quﬁ kém: chi loai
dudc khodng 30% lugng Cl™ ¢6 trong nguyén liéu.

- Viéc trich ly chi c6 hiéu qua & chu ky dau (loai dugc khodng 20% CI7) do rita dugc
mudi trén bé mit cdc hat thach cao. Cic chu ky sau lugng Cl trich ly dudc khong ddng ké,
chiing t6 viéc van chuyén céc ion Cl” ra khdi mao quén theo cd ché chiét 1a khé khin. Do d6
néu c6 ting s6 [4n rita hay ting lugng nudc tiéu thu (tic 13 ting lugng nudc chdy dong giita
céc hat thach cao) ciing khong thu dudc két qud mong mudn.

- Lugng nudc sach tiéu hao 16n: 10 1it/ 1 kg thach cao. Pay 1a mot khd khén 16n cho xi
nghiép vi nude ngot & ven bién tuong d6i hi€m va gid thanh cao, lam ting gi4 thanh sdn sudt
ctia thach cao Ca n4, gidm sidc canh tranh trén thi trudng.

Phuong phdp ngdm va ria tuin hoan

Riit kinh nghiém tif phuong phép 1 chiing ti d& suit phuong phdp ngadm va rita tuin
hoan nhim kéo dai thdi gian rita ctia chu k¥ 1 va tiét kiém nudc.

Nguyén liéu duge ngdm tinh véi 0,5 lit nudc sach. Sau 24 gi dem loc va rifa tudn
hoan (nudc qua loc cdia chu k¥ sau duge st dung cho chu ky triréc) ba Ian bing 0,5 lit nude
sach. Nudc qua loc sau khi ngdm va sau mdi [an rita dugc hing vao 6ng dong va dem phan
tichCl'.

K&t qua phan tich dudc thé hién trong bing 2.

Bdng 2: Két qud trich ly Cl” trong phitong phdp ngdm va rita tudn hoan
Sau 24 gid Chuky 1 Chu ky 2 Chu ky 3
Miu % CI” % CI” % CI” % CI” % CI” % CI” %ClI | €I
trichly | conlai | trichly | cdnlai | trichly | conlai | trichly | con lai

1 0,26 0,53 0,12 0,41 0,06 0,35 0,03 0,32
i 0,27 0,52 0,11 0,42 0,06 0,36 0,03 0,32
3 0,25 0,54 0,12 0,41 0,05 0,36 0,03 0,32
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Trung 0,26 0,53 0.12 0,41 0,06 .35 0,03 0,32
binh
Nhin xét

Tit cdc k€t qud  ghién ciu trén ta thay ring:

- Phuong phdp ngdm cho két qud kha quan hon so vdi quy trinh 1: trich ly duge gin
60% ion CI” ¢6 trong nguyén li€u thach cao.

- Viéc trich ly CI” chi dat hiéu qud cao trong qué trinh ngdm va rifa Tan dau (gin
50%), con cdc Tan rita ti€p theo Iugng CI” trich ly dudc khdng déng ké.

- Viéc kéo dai thdi gian chi€t 1a ¢6 hiéu qua. Song ham Iugng CI” con lai trong thanh
phim con cao, chua ddp ng dude yéu ciu ky thuit.

- Do dp dung phuong phédp rifa tudn hoan nén lugng nudc tiéu hao gidm con 5 lit / 1
kg thach cao. ;

Phuong phdp rida — sy xen ké.

T cdc két qué khio sdt cla hai quy trinh trén chiing t6i cé nhdn xét riing: viéc trich ly
biang phudng phdp dong chdy chi cho phép rita sach cdc tap chit tan trén bé mit cdc hat
thach cao, con phdn mudi trong 1dng mao quin duc. trich Iy nhd cd ché& chiét. Khi kéo dai
thdi gian chiét thi lugng mudi chiét duge ciing ting 1&n. Tuy nhién trong thyc t& sin xuit
khong thé kéo dai vd han thdi gian ngim nén chiing t6i cho riing cin phai 4p dung thém cd
ch& sdy d€ van chuyén cdc ion Cl” ra khdi cdc mao quén thach cao. Do d6 ching tdi dua ra
quy trinh ria - siy sen ké&. Trong dé & cdc giai doan rita ching t6i 4p dung phuong phép rita
phun nhim kéo dai thdi gian rifta va chi tao thanh cdc mang nudc trén bé mit cac hat thach
cao nhim tiét kiém nudc.

Thach cao dugc rira bang cdch phun sudng. Nudc chdy ra duge hing vao dng dong.
Pem nudc qua loc & céc thoi diém nhitng giot ddu tién va sau 15, 30, 45 phiit ciing nhu toin
bd nudc qua loc sau mdi chu k¥ rita di phan tich CI™. Giai doan rita két thiic sau 45 phiit ké tir
khi nuéc bit dau nhéd xudng 6ng dong. Thach cao duge siy khd 30 phit & 60 — 70°C. Lip lai
viéc rita va sy d chu ky 2 va 3.

K&t qué phan tich dugc thé hién trong bang 3, 4.

Bdng 3: Sy thay doi ham luong CL trich ly theo thoi gian rita — sdy, g/l

Thdi gian Chuky 1 Chuky2 | Chuky3
0 2,88 1,84 0,98
15 i,11 0,65 0,64
30 0,76 0,64 0,62
45 0,68 0,64 0,60

Bdng 4: Lugng Cl” trich ly dugc khdi 200g mdu sau mdi chu ky

Chu k¥ Lugng CI trich ly dugc Lugng CI” con lai trong miu
g % g %
1 0,688 43,54 0,892 56,46
2 0,363 22,98 0,529 33,48
3 0.173 10,95 0,356 22,53
Téng 1,224 77,47
Nhin xét
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- Phuong phép rita — s&y xen k& cho két qua t5t: trich ly dudc 77,47% ion CI” c6 trong
nguyén liu thack cao. Ham lugng CI” cdn lai trong thanh phdm it (0,178%) dam bdo yéu cau
k§ thudt (< 0,19%).

- Sau khi sdy lugng CI” trich ly dugc ting 16 rét. Biéu d6 ching t viéc vén chuyén ion
CI” ra khdi mao quan theo cd ché siy 12 ¢ hiéu qua. Trong thyc t& sdn xudt, viéc sdy c6 thé
thuc hién biing cdch phdi kho ty nhién.

- Lugng nudc tigu thy it (3,675lit /1 kg thach cao). Gidm dudc 2/3 chi phi nude sach so
véi quy trinh sn c6 ctia xi nghiép ch& bién thach cac Ca na.

THAO LUAN

C6 thé chia tap chdt trong nguyén liéu thach cao ra thanh hai phan. Mot phan § trén
bé mit cdc hat thach cao, mdt phan nim trong long cdc mao quin. Cdc mudi trén bé mit s&
dudc hoa tan va rifa sach dé dang ngay & [an ria d3u tién.

Viéc trich ly ion CI” bi hip phu trong 1dng céc mao quén v& nguyén tdc c6 thé chia
thanh cdc giai doan sau:

e Khuyé&ch tdn clia nutée vao trong long cdc mao quin.
e Hoda tan cdc mudi.
e Vin chuyén cdc ion khéi cdc mao qudn.

Vi céc mao quan thach cao thudc loai mao quan thdé nén theo quan diém ciia Peters
W. va Jingten H. [2] viéc hip phu nudc vao trong mao quan dién ra nhd hién tugng khuyéch
tan nghet. Khi rita thach cao, 6 &m cta hé rat 16n nén luc hit vio mao quén rat 16n. Vi vy
viéc hdp phu nude vao trong mac quén dién ra rit dé dang.

Do cdc mudi clorua déu 1a cdc mudi dé tan, lai ¢6 ham lugng rat nhé nén viéc hoa tan
cdc mudi dién ra gin nhu téc thdi. Nhu viy hiéu qua trich ly s& phy thudc chii yéu vao giai
doan van chuyén mudi khéi cdc mao quan

Khi thach cao dd udt hoan toan, su chuyén khéi trong pha rin dién ra duéi tdc dung
clia gradien nbng d6. Theo [4],[5] trong céc vit liéu bot — mao quan, viéc chuyén khdi dién
ra theo cd ch& chi€t nhd hién tugng khuy&ch tan phan tir. MAt d6 ludng chét j trong vt thé
bot khi chiét dugc biéu dién bing phudng trinh (1):

, :
I 1)
g dx dx dx
& ddy:D* - hé s6 khuyéch tan nghet, m/s;

& — do bot ciia vat lidu rdn, m® bot/ m’ vat thé;

o — 1y trong cia vdt ligu rdn;

C’, C — néng d¢ chdt tan trong chdt léng ndi bot dugc biéu dién tuong vng mét don vi

thé tich va mét don vi khéi lugng pha rdn, kg/m’ va kg/kg.

Do nong d6 tap chét tan c6 trong thach cao nhd va hé s8 can trd khuyéch tan trong vt
liéu bot mao quéan Ién nén mat do ludng chat rdt nhd. Pidu nay gidi thich vi sao trong cdc quy
trinh rita 1 va 2, & cdc chu ki rita sau hiéu qud trich ly CI” lai r&t thép.

Khi sy thach cao, sy vin chuyén chit 16ng trong pha rin dudc thuc hién bang sy van
chuyén mao qué”m duéi téc dung cla sy chénh 1&ch thé ning mao quén [3]. Mat 40 dong mao
quén dugc tinh theo cong thic (2).

Img = kg Do 8radC (2)
3 ddy kyg — la hé s& thanh phdn mao ddn cita su chuyén chdt.

Liic nay nudc, va kéo theo né la céc chét tan, s& it ra khdi cdc mao quén. Nudc trén
bé mit céc hat thach cao s& bay hdi di dé lai cdc ion cht tan trén b& mit. Bing cdch d6 céc
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phan ti¥ mudi clorua di dudc van chuyén ti trong mao quén ra ngoai bé& mit hat thach cao va
s& dugc rita troi trong chu kY réra sau. Khi cdc phin td tap chit tan ra va duge van chuyén ra
ngoai da gidi phéng thém nhiing 16 x8p mdi, tao diéu kién cho nudc thadm nhép vao sdu hdn &
chu k¥ rita sau. Nhu vay cong doan sdy ¢6 tdc dung 16i kéo cdc phin tif chit tan tif trong long
mao quin ra ngoai bé mit hat thach cao. Do d6 higu qua trich ly clia phuong phép ria sdy
xen k& cao hon héin cdc phuong phédp khéc.

KET LUAN

TiX cdc thi nghiém véi céc quy trinh trich ly CI” khdc nhau cho thdy phudng phédp rita
say xen k& 14 hiu qud hon hén: cho phép trich Iy 77,47% ion CI” ¢é trong nguyén liéu sau ba
chu k¥ rita — sy, dat hiéu qua cao hon hiin phuong phép ria truyén théng cla xi nghiép ché
bién thach cac Ca nd {chi trich Iy dugc 44,30% CI"). Ham lugng CI” cdn lai trong thanh phadm
(0,178% khdi.luong) thdp hon yéu ciu k¥ thuit (0,19% khdi lugng). Lugng nude tiéu thy
(3,675 lit/1kg thach cao) chi bang mot phin ba lugng nudc st dung trong quy trinh rita clia xi
nghiép (10 lit/1kg thach cao).

THE STUDY ON THE PLASTER MATERIAL FROM CANA
Tran Minh Huong, Nguyen Dinh Pho

ABSTRACT
In the article, the plaster material from Cana is studied for finding the proper extracting
method in order to increase the quality and reduce the product cost of the plaster from Cana.
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