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UNG DUNG LOC HOI NUGC TANG AP TRONG THAI KHO

cAc SAN PHAM CUA NGANH CONG NGHIEP CHE BIEN KHOANG SAN
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Loc I qud trinh tdch nudc, tdch tap chdt & dang ion hoa tan ra khéi cdc phan ran. Ty muc dich scr
dung, loc duoc st dung dé khir nuéc cdc san phdm dang rdn hay lam sach phan Iéng bdng cdch
loai cdc phdn rdn va cdc chdt 6 hai khdc. Trong ché bién khodng san, loc dugc su dung voi muc
dich khit nuéc cdc san phdam, thu héi cdc dung méi, héa chat hay thai khé quang dudi. Cac san
phdm thdi cia qud trinh ché bién khodng sdn dang duoc thdi u6t ra ho chia doi hoi mot dién tich
Juu tr I6n va tiém dn cdc vdn d@é lién quan dén an toan va méi truong. Thém vao do, ¢ hat vat
liéu ngay cang min va siéu min dan dén khé khan trong khir nuéc bang cdc cong nghé va thiét
bi truyén théng. Mét céng nghé tién tién dang duoc nghién ciu va phat trién hién nay la loc hoi
nudc tang dp. Cong nghé nay la su két hop qud trinh ca hoc va nhiét trong ciing mét thiét bi. Bai
bdo trinh bay vé nguyén ly va cdc nghién ciru phat trién thiét bi ciing nhu cdc ing dung trong linh
vuc ché bién khodng san. Cong nghé va thiét bi nay la budc dot phd Ion trong ky thuat phan tdch
rdn I6ng, md ra trién vong Uing dung réng rai trong cdc ngan cong nghiép & Viét Nam néi chung

va trong linh vuc thdi khé san phdm cta cdc qud trinh ché bién khodng san néi riéng

Tir khéa: Loc hoi nudc tdng dp, thai khé ban, @6 am vat liéu, ché bién khodng san, khir nudc

1. Gigi thiéu

Khodng san la nguon nhién liéu chinh
cGa rat nhiéu nganh céng nghiép quan
trong, anh hudng |én dén kinh té cia moi
quoc gia. Viéc khai thac va ché bién tai
nguyén khodng san ciing nham dap ung
nhu cau nguyén, nhién liéu, phuc vu cho
cac hoat dong kinh té va xa hoi. Day chinh
la nhu cau tat yéu cla xa hdi loai ngudi
dé c6 thé dat dén trinh d6 khoa hoc va
cong nghé nhu hién nay, dac biét la doi
véi cdc nudc dang phat trién. Mét xa hoi
¢ su phéat trién toan dién nhu ngay nay

tai nguyén khoang san déng gop vai tro
rat quan trong va la yéu to gan nhu khéng
thé thay thé dugc. Qua trinh ché bién
khoang san sinh ra mét lugng I6n cac san
pham thai, thuong di kém véi moét lugng
I6n nudc hoac hda chat. Gidi phap xu ly
loai s&n pham nay la luu trit trong hé chia.
Viéc xdy dung cac ho chira van dang tranh
cai va nd thuc su tiém an rat nhiéu nguy co
dén moi trudng va hé sinh thai. Xu hudng
hién nay dé xu ly loai dudi thai uét nay la
thai kho vdi sutham gia clia céc thiét bi loc
tién tién.
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vé co ban, loc la mdt qua trinh lau doi
voi chung MmOt nguyén ly va dong maot vai
«rd khong thé thiéu trong céc linh vyc cla
cudc séng va cong nghiép, dac biét la trong
inh vuc ché bién khoang san. Mot qua
trinh loc tét dan dén cac loithé: (1) Dé dang
trong van chuyén, luu kho céc san pham;
(2) Tiéu hao nguyén vat liéu giam xudng
do phan 16n chat l6ng, hod chat dugc thu
h&i va tai si dung (3) M6i trudng dugc cai
thién; (4) Gia tri cia san pham sau ché bién
dugc tang lén, thod man nhu cau vé do am
(d8i v&i cac san pham c6 yéu cau vé do am)
va cac yéu cau ky thuat khéc; (5) Tiét kiém
dién tich hé thai, gidm chi phi xay dung ho
thai, (6) Van hanh ho dap an toan hon, giam
cac nguy co tiém an do cac van dé dia chat,
thién tai: (7) On dinh san xuat; (8) Luu trr

Thai gian t

Qua trinh ngung ty hoi tao thanh I6p
nudc ngung ty tiép xic vai banh loc
lanh

&

san pham thai c6 giad tri nhu mét nguén
tai nguyén thur cap. Tuy nhién qua trinh loc
dang gdp rat nhiéu khé khdan do mét trong
cac yéu té la do hat sdn phdm. Vat liéu vao
loc ¢6 d6 hat ngay cang min, tham chi giam
xudng dén vai micromet, thanh phan dé
hat rong. Cong nghé loc cé6 nhitng budc
cai tién khong déng ké, chi yéu dua vao su
gia tang ap sudt loc, thay déi dac tinh cla
cac loai vai loc. K&t qua sau cung la do am
san pham van cao, doi hdi phai c6 céc cong
nghé dat tién hon (cong doan say) va thdi
gian dai dé xu ly. Dé gidi quyét van dé nay,
loc hoi nuéc tang dp dugc gidi thiéu nhu
mot thiét bi tién tién, co tinh d6t pha trong
XU ly d6 &m ctia vat liéu min, siéu min va cac
hda chat di kém.

Trang thai sau khij hoi di
xuyén qua op nuéc ngung
ty tiép xic véi Igp nudc
lanh trong banh loc

Banh lgc &
trang thai da

Hinh 1. M6 ta co ché khi nudc cia qud trinh loc hoi nudc tdng dp

2. Nguyeén ly loc hoi nuéc tang ap [1]

Loc hoi nudc tang ap la su két hgp ctia nguyén ly co hoc cua loc tang ap truyén théng
va qua trinh nhiét d6 cao cta hoi nudc bao hoa hodc hoi nudc qua nhiét trong cing mot
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thiét bj. Diéu ndy mang lai cho banh loc
khong chi dugc khif nudc triét dé ma mot
phan nhiét clia hoi nudc dugc truyén vao
banh loc, lam banh loc tiép tuc khé hon sau

khi da két thuc qua trinh loc.

Trong cdc ly thuyét vé loc hoi nudc ting
ap, quéd trinh loc dugc dién ra & ba pha co
ban nhu minh hoa ¢ Hinh 1. Cac pha d6 la
(1) Hinh thanh bénh loc; (2) Dich chuyén co
hoc; (3) Rua va lam khé béanh loc.

O pha thd nhat, cac hat chat ran trong
bun quang dudi tac dung cta hai nudc hoac
khi nén, hinh thanh nén banh loc (ba loc)
trong khi nudc loc dugc chay qua vai loc.
Pha nay két thuc khi d6 bao hoa cia banh
loc bang 1 (khéng con 6p nudc bé mat ma
chi con nudc ton tai trong banh loc).

0 pha thi hai, hoi nuéc ép suat cao
dugc cap vao bén trén banh loc. Do su
chénh léch ap suat gilta phan bén trén va
bén dudi cta banh loc, hai nudc di xuyén
qua toan bo chiéu cao cta banh loc. Hoi
nudc tiép xuc vdi bé mat lanh ctia banh loc,
ngung tu va lam néng bé mat dén nhiét d6
sOi. Sau d6, hai nudc day vao trong 16 rong
min trong banh loc. Lép hoi nudc dau tién
sé ddy nudc loc ton tai trong cac 16 rong clia
banh loc ra ngoai. Trong qua trinh hai nudc
di xuyén qua banh loc, mot s8 vi tri cu thé
bi lam néng dén nhiét do so6i. Su xam nhap
cta I6p nudc ngung tu (con dugc goi la I6p
nudc dich chuyén) gop phan gidm hau hét
nudc & trong cac 106 rong cta banh loc mot
cach dong thai, khong phan biét kich thudc
16 rong 16n hay nho. Diéu nay khac biét so
vdi loc truyén thong, khi ma nudc thudng
bi gif lai trong cac 16 rong nhé cta banh
loc, lam tang d6 am clia vat liéu.
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O pha rifa va 1am khé bénh loc, chét
l6ng rifa dugc van chuyén vao bénh loc
do chénh léch ap sudt va dan dan thay thé
chat 1dng trong banh loc. Pha rifa trong qué
trinh loc hoi nudc tang ap la mét hiéu tng
bé sung. Qua trinh nay thudng bi gidi han
do lugng hoi nudc ngung tu c6 gidi han lén
bé mat banh loc. Hoi nudc ngung tu lam
néng hé théng banh loc uét. Khi banh loc
dat d€n nhiét d6 hoi nudc cuc bd, hoi nudc
sé di qua banh loc ma khéng ngung tu. Do
d6, qua trinh rifa dien ra trong giai doan
d4u cla qué trinh dich chuyén co hoc-
nhiét. Ldp nudc ngung tu nén dugc tao ra
lién tuc trong hé théng béanh loc. Chiéu day
I6p nudc ngung tu ty |é thuan voi quang
duding dich chuyén doc truc cla Idp nudc
ngung tu trong banh loc. Diéu nay co nghia
la, theo thai gian, d0 day cua I6p ngung tu
tang dan. Hai hiéu ung chinh mé ta qua
trinh rdfa bang hoi nudc. Hiéu tng thi nhat
la su thay thé chat l16ng trong banh loc &
gita hai hat, hinh thanh cau néi chat Iéng
(liquid bridge) trong qua trinh dich chuyén
cd hoc trong hé thong banh loc. Hiéu ng
thit hai la su pha loang chat ldng con lai
trong khi I6p nudc ngung tu di qua hé
thong béanh loc. Cudi cling, can phai dé cap
dén téc dong cha viéc giam d6 am con lai
do su dich chuyén nhiét co hoc. Cang nhiéu
chat16ng dugc loai bo co hoc khoi hé thong
banh loc, thi lugng tap chat cudi cing cang
it. Qua trinh rlfa bang hai nudc c6 thé duoc
cai thién hon nifa, vi du, bang cach bé sung
thém chat I6ng ria lén banh loc trudc khi
dich chuyén hai nudc (tuong tu nhu hinh
thic b sung nudc rlfa & cac qua trinh loc
truyén théng).
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Tiép theo dé la qua trinh lam khé banh
loc. Hai nudc bao hoa, hai nudc qua nhiét
hay bat ky loai khi ndo cling c6 thé dugc
st dung. Néu hoi nuéc bao hoa hay hol
audc qué nhiét dugc su dung, banh loc la
mot thanh phan théng nhat. Nang lugng
cho qua trinh sdy dugc cung cdp bdi dong

chdy ctia hai nudc. Tinh thdm clGa banh loc
va muc do qua nhiét cia hoi nudc sé quyét
dinh dén muc dé kho néu khéng khi hay
khi Nito dugc si dung. Lugng nhiét trong
banh loc 1a nguyén nhan cho sy béc hai cla
lugng nudc con |ai.

3. Cac loai thiét bi loc hoi nudc tang ap hién nay

1| Ong Nutsche
| (duge thiét ké dya
| trén dy én VDI

|| 2762; tiét dién ong:

,-O \X : Van tir 3

Hinh 2. So do thiét bi loc hoi nuéc tdng dp thi nghiém
tai Truong Dai hoc Ky thuat Freiberg, CHLB Durc [2]

Dua trén cac nguyén ly trén, mot sé cac
thiét bi loc hoi nudc dang thi nghiém va
cdng nghiép da dugc ché tao va tiing budc
iing dung trong thuc té san xuat. Peuker
la moét trong cac nha khoa hoc hang dau
nghién cliu vé qua trinh loc hai nudc. Ong
va cac dong nghiép tai Trudng Dai hoc Ky
thuat Mo Freiberg da ché tao thiét bi loc
hoi nudc tang ap dang thi nghiém phuc vu
cho nghién clu co ban ban chat cla qua
trinh loc hai nudc va Ung dung & quy mé
phong thi nghiém cho céc déi tuong vat

liéu. Cau tao cla thiét bi dugc cho & Hinh
2 va Hinh 3 [2].

Trén co s& thi nghiém, Peuker va cac
cong su da tién hanh nghién ctu thiét bi loc
hai nudc tang ap quy mé ban cdng nghiép.
Két qua dat dugc cho thay muc tiéu thu hoi
nudc tdi thiéu dugc tinh todn phu hop véi
muc tiéu thu cudi cing clia né trong cac thi
nghiém quy mé ban cong nghiép. Mé hinh
cac thiét bi cong nghiép dugc cho & Hinh
4. Cac thong sO quy trinh t6i uu tuong Ung
vGi cac théng s6 dan dén chi phi van hanh
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thip nhidt, DAI vdi quing feldspat, da dugc
chung minh mdt cach thuyét phyc rdng chi
phi khir nude ¢6 thé gidm hon 1/3. Thiét ké
cua bd loc hoi nudce va chup hoi nudc, déc
biét 1a hé¢ thdng giodng va hé thong phun
hoi nudc, da ching minh rang ching hoat

ddng tot, Gid ddy, quy trinh loc dp suat hoi
nude da san sang dé ap dung @ quy mé san
xudt. Hon nifa, Ung dung loc dp suat hgi
nudc ciing ¢6 thé dugc md rdng sang cac
san phdm hiu co, va cac Ung dung dugce
phdm, sinh hoc khac [3].

Hinh 3. Thiét bi thi nghiém cua loc hoi nu'dc tang ap
tai Trudng Pai hoc Ky thudt Freiberg, CHLB Dirc [2]

Hinh 4. So dé thiét bi loc hoi nuéc bdn céng nghiép [3]
1) thiing chua bun; 2) hé théng phéi tron trg lo; 3) thiing tdng dp mdy loc; 4) ngdn mdy loc;
5) hé théng phun hoi nuéc; 6) hé thong chup hoi nudc; 7) I6p giodng; 8) viing lam khé;
9) kénh thdo san phdam; 10) cta thdo
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Cac thiét bj quy mé cong nghiép da  bd loc hoi nudc va chup hai nudc, dic biét
Juoc san xuadt tai cong ty Bokela cia CHLB  la hé théng gioang va hé théng phun hoi
puc. V& co ban, cac thiét bj la bién thé cia  nudc nhu da dé cdp & trén. Hinh dnh céc

cac loai may loc truyén thdng nhu méy loc  thiét bj cho & Hinh 5 va Hinh 6 (4] [5).
tang trong, loc dia véi cac cdi tién 16n vé

Khi aén Mo mv v bt 0 v ip
it ca0

Budug <20 &

Bom bun

Cua thio ty

Hinh 6. Loc dia hoi nudc tang dp [5]
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Hién nay, cdc bién thé cula loc hai nudc
tang d4p mdi chi diing lai & hai loai mady loc
trén. Diéu ndy gidi han kha nang dp dung
loc hoi nudc trong da dang céc linh vuc dac
biét trong tuyén khodng va luyén kim, noi
ma cac may loc nhu, loc dia, loc ban, loc ép
khung ban chiém mot ty 1é tuong dai I6n.
Ngoai ra cdc bd phan on dinh hai nhu chup,
gioang, phun van can dugc nghién clu
hoan thién, ddm bao hiéu suat stf dung hoi
& muc cao nhat.

4. Cac nghién citu Ung dung loc hoi
nudc ting ap trong xui ly cdc san pham thai

Bun d4 la san pham phu cla qua trinh
ché bién alumina tir quang bauxit. Bun do
chia ham lugng I6n kiém, khodng chat va
ion kim loai, thudng dugc bom dudi dang
bun dac dén khu vuc xtr ly can. Thai kho
la ky thudt dugc ua chudng nhat dé xu ly
bun dd, gitp gidm thiéu tac ddng dén moi
trudng. Thai kho cing cai thién kha nang
thu héi xut va alumina. Dé xit ly banh bun
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khé mot cach kinh té, viéc loc, tdch nudc
va rifa banh bun cudi cung la bat budc,
Viéc sdy kho thém, mac du lam téang chj
phi, c6 thé 1a tiéu chuan trong tuong laj
dé huy dong nguén luc hgp ly va gia tang
gia tri. Nghién cuu st dung loc hdi nuégc
tdng dp 1a cong nghé tién tién nhat, cé thé
tao ra cac hat chat ran cuc ky kho, Ién dén
78-80% khéi lugng véi ham lugng soda
rat thap. Banh bun do vdi ham lugng chit
ran cao mang lai nhiéu lgi ich nhu luu tri
lau dai, sir dung trong tuang lai dé thu héi
cac kim loai quy nhu nhém, sat, titan v3
cac nguyén to dat sau. Hinh anh cta may
sau khi st dung loc hai nudc tang ap dugc
cho & Hinh 7 [4], [5].

Bokela cing da gidi thiéu loai thiét bi loc
hoi nudc tang ap vai ba trudng hop nghién
cltu cu thé dé la: (1) Qua trinh rifa mudi hoa
tan trong huyén phu banh locla céc tinh thé
chat hitu ca. Theo d6 kich thudc hat trung
binh 13 7 micromet, ap suat 3 bar. Déi véi
may loc ap suat thong thudng, 6 am cla

: -

- ' .‘ﬁ.

Iy A ~
&2 5
l~\ %

| w6t va dinh bét

A voi 4o &m 35%

8 Loc hoi nuée

tang ap

T4 su dung

Thal khd hoan Bé
{t&n da va khong ¢4 tinh luu bidn [ nh loc khd voi

do 4m 23%

Hinh 7. Cdc phuong phdp thai bin dé
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banh loc 1a 50% vdi hiéu qud ndng lugng
dat 50%. Cac mdy loc hoi nudc dua vt liéu
vé nhd hon 26% vai hiéu qud ndng lugng
dat 90%. (2) Ung dung thu hai 13 dé rira va
khur nudce vat liéu pigment vdi dd hat trung
binh la 5 micromet. D4i véi may loc thong
thudng, dd am vat liéu dat dugc 13 30-35%.
PO am vat liéu st dung loc hoi nudc 13 nhd
hon 20%. (3) Ung dung th ba 13 dé rira va
sdy vat liéu hitu ca dang tinh thé. Kich thudc
trung binh cua vatliéu la 130pum. Lugng vat
liéu nhiém ban trong banh loc gidm xuéng
thap (80 phan triéu) véi d6 am vat liéu nhd
hon 2% [4], [5].

Mot nghién clu ctia Pham Thanh Hai
va cOng su da chi ra hiéu qua vuot tréi
cuta loc hai nudc so véi loc tang ap truyén
théng. P6i tugng nghién cltu 1a bot da voi

O Loc cao 4p truyén

théng
23.00 4 Loc hoi nuée ting

\ ap

15.00

000 005 0.10 015 020 025 030 035

Ham lugng thé tich chét ran trong bun dau

)

vai dd hat nho hon 12um. Nghién cuu xac
dinh d6 dm cla vat liéu voi sy thay déi
ctia ndng do bun ddu va chiéu cao banh
loc (Hinh 8). Két qua cho thdy dd dm vit
li¢u siéu min nay dao dong trong khodng

12-19%, thap hon 4-7% so vdi loc tdng 4p
thong thudng [2].

Ngoai ra, theo Peuker, thiét bi loc hoi
nudc tang ap cho két qua tuyét vdi trong
xu ly céc loai quang dudi c6 dd hat tham
chi nho hon 50um, trd luc loc trung binh
hodc cao, cac san pham cd chura axit, kiém
va cdc muodi hoa tan. M6t s6 két qua trong
khif nudc cua loai thiét bi nay minh hoa
& cac Hinh 9. Hiéu qua rira tap chat ciing
dugc loai bd déng ké véi lugng Cl- thap
nhat trong pha ran la 200 ppm (Hinh 10)
[6].
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Hinh 8. D6 am vat liéu khi loc dd véi c6 @6 hat trung binh nhé hon 12um

Ky hi¢u: miu den  sir
dung loc hoi mrée, mau
tring la sir dung loc cao
ap thong thudng
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Loc quiing sit (ky hiéu tam giic) va hat thuy tinh (ky hiéu
thoi) sir dung loc hoi mrde cao ap va loc ting ap thong thuromg
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Khit nude banh loc halit & pha lim khé & quy mé thi nghiém

véi h,=26-28 mm; AP=3 bar (s6 li¢u tinh todn va thyc nghi¢m)

Hinh 9. D6 Gm ctia mét sé nguyén liéu khodng sdn sau khi loc hoi nu'éc tang dp
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Loc sin phim thach cao nhén tao sit dung loc hoi mede cao ép, c6 sir dyng pha nira véi chiéu cao banh loc h=12-18 mm & quy
md thi nghi¢m va ban cong nghiép

Hinh 10. Két qud rira qudng khi sir dung loc hoi nuéc tang dp

Hahn va cdng su cho rang d6 am banh
loc thap nhat dat duoc béng loc ap suat
hoi nudc. V@i quy trinh tach nudc co -
nhiét nay nay, banh loc dugc x{ ly bang
hoi nudc ngay sau khi hinh thanh trong
mdy loc. Trong buéng hai nudc duagc thiét
ké dac biét va da dugc cap bang sang
ché, banh loc chi ti€p xic mét phan voi
hoi nudc, gilp tang toc va tang cudng
qua trinh tach nudc. Péi véi nhiéu san
pham, d6 kho cuia banh loc cdi thién dang
ké chat lugng, viéc xtr ly va van chuyén
san pham. Khi loc cic vat liéu r&i nhu
than siéu min, loc dp suat hoi nudc tang
ap ¢6 kha nang tao ra than siéu min cuc
ky kho dudi 10% w/w do am tu do. Vao
thang 7 nam 2014, nha may thi diém BO-
KELA HiBar da dugc van hanh tai nha may
tuyén than Auguste Victoria (RAG), D,
dé loc ap suat hai than siéu min trudc su
ching kién clGa cac chuyén gia tir nganh
cong nghiép than quoc té. Pay la l1an dau
tién trén thé gidi, va lan dau tién banh loc
than siéu min khé c6 d6 am tu do dudi
9% w/w dugc san xuat & quy mo ban
cong nghiép [7]. Loai thiét bi nay cing

duogc tng dung khi kh{r nuéc than cap hat
min sau bé co dic ctia tuyén than Clta Ong
véi d6 4m thap nhat dat 11% [8]. Két qua
cho & Hinh 11. Can luu y rang cac két qua
thi nghiém chi diing lai & thai diém khi hoi
nudc di xuyén qua cac 16 rong trong banh
loc (két thuc giai doan 2). Két qua khif nudc
c6 thé gidm tiép tuc sau (tham chi dén kho
hoan toan) do su boc hoi clia nudc trong
banh loc néng khi c6 dong khdng khi lanh
di qua & giai doan thir 3 cua banh loc.

Trong mdt nghién clu khédc ciia Hahn da
chi ra rdng, cac cong nghé tach nudc dugc
st dung phd bién nhat dé loc quang dudi
tlf qua trinh ché bién quang la loc tang ap,
loc ép khung bén, loc bang tai va loc dia
chan khong. Trong thap ky qua, loai bo
loc dia nay da khang dinh dugc vi thé cua
minh trong céc (ing dung tach nudc quang
dudi, chdng han nhu dudi quang tu cac
md vang/déng (46 am 18-22%), kém (do
am 17-20%) va vang/bac (6 am <20%).
Ly do cho hoat dong thanh céng clia no
trong viéc tach nudc quang dubi la: (a) luu
lugng va hiéu suat tach nudc cao, (b) do
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tin cdy van hanh ngay ca trong trudng
hop diéu kién cdp liéu thay déi, (c) thiét
k& don gidn va chdc chén, (d) dé bdo tr),
(e) dién tich nhd. Dé dat dugc ndng suat
phdn rdn cao hon hodc dé dat dugc do
3m banh loc thap nhat cé thé, loc cao ép
va loc &p suét haoi nudc tdng dp cung cdp
cac gidi phap méi trong viéc tach nudc
trong qudng dudi. Loc cao ap va loc hoi
nudc tang ap la céc quy trinh loc ap suat
lién tuc tién tié€n dugc thuc hién trén céc
bd loc dia quay dugc lap dat trong binh

chiu ap sudt.Viécdp dung ap suattangdp toan cho dia diém thai bd [9].
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Hinh 11. Dé am cua than bun Ciia Ong sau pha thir 2 ciia loc hoi nudc tang dp

5. Két luan va kién nghi

Loc hai nudc la thiét bi loc tién tién nhat
hién nay va la thiét bi thé hién su dot pha
vé cOng nghé trong linh vuc phéan tich ran
l6ng. Loai thiét bi nay dugc dung dé khu
nudc va thu hoi tap chat hoa tan di kém
trong cac san pham cta dugc pham, y sinh,
tuyén khoang, luyén kim va héa chat. Trong

O

lén dén 6 bar (thay vl chan khdng) dadm
bao téc dd loc va kha ndng téch nudc cao
ngay ca vai cac banh loc hat min, noi phai
khdc phuc lyc cdn banh loc cao va lyc
mao dan trong banh loc. Vi loc dp sust
hoi nudc tang ap, viéc sir dung hoi nudc
trong cac diéu kién d3c biét gitp cdi thién
qua trinh kht nudc dén muc xa nhdt, dan
dén gié trj @6 dm thdp nhét. Banh loc kho
hon gitup cai thién viéc x ly va thai bd
banh loc véi @6 déc d6 16n hon, dan dén
giam dién tich thai bd va tang cudng an

OSPF; 1-3bar;ecv 0.1 xSPF:3-3barscv Ol
OSPF: 1-3bar;¢cv03 ASPF: 3-3barcv 03

28.0

mot s cong ty I6n trén thé gidi. Diéu nay

loc hién nay U

bdi canh, cac san pham cda linh vuc ché
bi€n ngay cang min hon, nhu ciu thai khé
vat liéu ngay cang Ién cao, loc hoi nudc la
thiét bi lua chon déang tin cdy. Tuy nhién,
loai thiét bi nay dang Ia ban quyén cua

gay khé khan cho viéc ing dung phé bién
tai cac linh vuc & Viét Nam. Do d6, can ¢6
cac nghién ctru sau hon veé loai cong nghé
nay, phat trién cac s& hitu tri tué trong viéc
tich hap cac co cau cung cap hai nudc, hé
théng chup hoi va giodang trong cac may
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mental investigation on crack formation in

filter cake with wide PSD. Luan an Tién sy
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APPLICATION OF STEAM PRESSURE FILTRATION IN DRY TREATMENT

OF TAILING PRODUCTS OF THE MINERAL PROCESSING INDUSTRY
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Abstract:

Filtration is the process of separating liquid and impurities in the form of dissolved ions from

solid parts. Depending onthe purpose of utilisation, filtration is used to dewater solid products or

clean liquid parts by removing solid parts and other harmful substances. In mineral processing,
filtration is used for dewatering, recovering solvents, chemicals, or dry tailings treatment. Tailing
products from mineral processing are being discharged wet into the tailing pond, requiring
a large storage area and raising the risk of safety and environmental issues. In addition, the
increasingly fine and ultra-fine particle size of materials leads to difficulties in dewatering with
conventional technologies and equipment. An advanced technology that is being researched
and developed today is steam pressure filtration. This technology combines mechanical
and thermal processes in the same device. The article presents the principles, research, and
development of equipment as well as applications in the field of mineral processing. This
technology and equipment are a breakthrough in solid-liquid separation techniques, opening
up prospects for wide application in industrial sectors in Vietnam in general and in the field of
dry waste products of mineral processing processes in particular.

Keywords: Steam pressure filtration, dry sludge discharge, residual moisture content, mineral
processing, dewatering
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