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CHAT TRQ LQC

Tran Doan Minh Piang, Mai Thanh Phong
Truong bai Hoc Bach KhoabHQG-HCM
(Bai nhin ngay 10 thang 05m 2011, hoan ¢hh sra chia ngay 01 thang 114m 2013

TOM TAT: Nhizng nim gin day ¢ Viét Nam, khoang diatomitéiroc quan tam dt nhiéu vi khi
ndng ing dung aia no, dac biét trong knh wre sin xuit chit tro loc. Trong nghién £u nay, khoang
diatomite & mé Pai La0 - Bio Léc - LamPong da duwoc khio sat va #n xi ly @é sin xuit chit tro loc.
Céc tinh clt héa, ly @ia khoang diatomite nguyérli va sau # ly 4 diroc xacdinh hing cac plrong
phap nhr hwnh quang tia X (XRF), néiil xz tia X (XRD), phan tich néi vi sai (DTA-TG) va kinh i
vi dién i quét (SEM). Kt qui nghién ¢u cho tlily khoang diatomite LAong c6 hamikong SiQ
thap (52,9%) va hamubng FeO; cao (5,32%). \dc xi ly diatomite lang mit s3 axit @a duwoc tién hanh
véi muc dich 1am giau Si@va lazi bé cac thanh phin khéng én thiét. Cac axit & dung trong nghién
ciru nay la HSQ, 6M, HCI 3.5M va HCI 5M. Trong6 axit HSQ, 6M cho kla nang xi ly tot nhat. Cy
thé sau khi ¥ ly trong HSQ, 6M, ham #ong SiQ ting cao nkit (90,9%) va hamudong FeO; gidgm
xusng nhiéu nhit (0,53%) so ¥i xi ly bang céc axit khac.

Tir khéa: khoang diatomite,d xuit chit tro loc.

1. GIOI THI EU

Diatomite con c0 tén g la Kieselgihr, la
mot loai d& tém tich \6i thanh pln gdm céac
khung »xrong tio diatom va cé nhii tng ding

trong codng ngldip nhy vao tinh %p cao, Bn

nhigt va céc dac tinh qui gia khac [1].

Diatomite c6 mau thagdi tir tring xam, vang
dén d6 tuy thusc vao thanh pin cac oxide
chaa trong ching.

Tai Viét Nam, ngén diatomite c6 i hrong
khoang 165 tréu tin [2], trongd6 md tai thung
liing Pai Lao - Bio Loc - Lam Pang co tir
luong duoc dr bao khang 8 tréu #n.
Diatomite Lambdng da dugc nghién du dé

san xut vat lieu nhe, vat lisu chHu nhigt va

nhidu nHit la sr dung lam nguyén &u dé xir ly
hd tém. Tuy nhién, dlra c6 cdng trinh nghién
clru ndo ¥ san XUt chit tro loc tir diatomite
Lam Ddng. CHit trg loc tir diatomite chi yéu
dugc gar dung trong cac nganh cdng ngpi
nudc ép trai cay, 8l ian, duoc phim vadic bigt
trong cong nglp bia. Theo phan tich ith
truong, chit tro loc tiéu thy hang Am cia cac
nha may biaai Viét Nam ladwoc nhip khiu tir
cac nréc khéc, ch yéu la ir Trung Qubc.

Mic du \dy, chit luong khoang diatomite
Lam DPdng khong caatugc thé hién qua vic
ham krgng SiQ thip, trong khidé ham irgng
Al,O; va FgO; cao. Vi vy, khong t# tién
hanh &n xuit chét trg loc trc tiép tir diatomite
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thd ma én xx ly 1am giau silica (Sig) dong
thoi giam cac 4p chit khong én thiét. Vi ly do
d6, diatomite & Lam Ddng da dugc lya chon
cho nghién ¢u nay.
2. NGUYEN LIEU VA THI ET BI NGHIEN
cuu

2.1 Nguyén [gu va héa ctit

Nguyén léu diatomiteduoc liy tai mo Dai
Lao - Lambdng & dang auc, ting nko.

Cé4c héa ciit duoc ar dung bao gm:

- HCI (axit chlohydric, héa dh tinh khiét
Trung Quc).

- H,SO, (axit sulfuric, héa cht tinh khiét

Trung Quc).

2.2 Phrong phap nghién @u

Viéc phan tichdac tinh héa ly aa vat liéu
duoc tién hanh Bng cac plrong phap phan
tich héa ly. Thanh pgim héa hc duoc xacdinh
bing phrong phap henh quang tia X —
SPECTRO XEPOS. Thanh @i khoang, kin
thién kibi lvgng dia mu dugc xacdinh king
phuong phap ph nhiu xa tia X (XRD) —

Philips Diffractometer lai birc xa don sic PW-

1820/00 ¢ dyng hrc xa CuKa va phrong phép
phén tich nkit vi sai DTA-TG trén may STA
409 PC — NETZSCH. Hinhadg ding nhr bé
mat mau duoc xacdinh king kinh hén vi dién
tir quét (SEM).
3. THUC NGHIEM

3.1 Chuén bi mau

Diatomite dugc ldy tr LAm Dong khding
500 kg. Sau khisy kho, diatomiteturec nghién
va sang i kich theéc 16 rdy 0,25 mm.
Diatomite c6 kich théc nhd hon 0,25 mm
dugc ar dung cho thi ngléim, nhing hat 16n
hon 0,25 mmduoc nghén lai dé tién hanh thc
nghiém.

3.2 Thi nghiém

QUua trinh 1am giau SiOva giam thanh phn
tap cHit dugc tién hanh Bing phrong phap
ly trong dung dth axit. Cac axittugc Sr dung
trong qua trinh nay la HCI 3,5M, HCI 5M va
H,SQ, 6M. Trong qua tinhi Iy, hdn hop phan
ing duoc gia nhét va khuy tron véi téc do
500 vong/phat, thi gian khio sét l1a 6, 12, 24
va 36 gbr. Tién hanh thi ngléim nhr so @6 hinh
1.

[ Diatomite thd ]Q[ Sy (90-100c) ]::}[

Nghién ]Q[ Ray (0.25mm) ]

L

Loc, nra

[ Mau sau x ly ]C:I[

]Qj[ Xt ly trong axit ]Q:[ Mau the nghém ]

Hinh 1. So db qui trinh X ly

3.2.1 Phwong phap xi ly 1
Céan 10 g diatomite, cho vao binhaphrng
chia 200 ml dung @h axit (HCI 3,5M, HCI

5M, H,SO, 6M) c6 t¢ théng sinh han &i luu.
Han hop duoc gia nhét 1én 75°C, ddng thyi
khudy lién tuc wi tbc do 500 vong/phat. Thi
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gian xr ly 1an heot 12 6, 12, 24 va 36 §i Sau
khoang thi gian khio sat,dem rra axit king
nuéc cit & nhiét o phong vade. Thi tinh axit
trong qué tinh wa/loc bing géy qui va thi
bing dung dch mwi AgNO;;, BaCl déi véi
axit HCI, H,SO,. Mau diatomite twéc va sau
xu ly dugc xacdinhdac tinh hoa, ly.

3.2.2 Phrong phap i ly 2

Tuong tr nhe phrong phap 1, can 20 g
diatomite, cho vao binh ph ung chra 200 ml
dung dch axit c6 | théng sinh han & luu.
Gia nhit 1én 90-95°C, ddng thyi khudy lién
tuc Wi téc d6 500 vong/phdt, sau 6 gidem

rra axit ding nréc néng 80-9¢°C va be. Thr
tinh axit trong qué tinhim/loc bing gy qui va
thir bing dung éch mwi AgNO;, BaCl ddi
véGi axit HCI, H,SO;. Qua trinh naytuoc lap lai
1, 2, 3, 4, 5 va 6ih. Miu diatomite teéc va
sau xr ly dugc xacdinh dac tinh hoéa, ly.
4. KET QUA VA BIEN LUAN

4.1Pic tinh diatomite LAm Déng

Thanh p#n héa hc cia diatomite Lam
Pdng duoc xacdinh king phrong phap hynh
quang tia X (XRF) va & qua dugc trinh bay
trong Bang 1.

Bang 1 Thanh phn hda ¢ cia diatomite LAnDdng

Thanh plin héa hc, % ki

Sio; AlLO; Fe0; CaO

NaO K,0 TiO, | MKN

52,9 22,9 5,32 0,43

0,51 1,25 0,15 18,9

T két qua & Bang 1, ta nAn thdy ring
diatomite LAmBbng c6 hamiong SiQ thip
va ham rgng cac oxit AJO;, Fe&Os; cao. Do
d6, chit lugng khoangd Lam DBdng ¢ mirc
trung binh. \6i thanh pln héa hc nhr trén,
khéng tlé st dung tnrc tiép diatomite Lam
bdng dé sin xuit chit tro loc. Két qua nay
ciing cho tly ham trong it khi nung (MKN)
kha cao (18,9%)Piéu nay ding duoc thé hign
qua phrong phap phéan tich DTA-TG (Hinh 2).

Theo pld TG ¢ Hinh 2, kidi lugng mit di
cua diatomite khi nang néii d6 1én khding
1100°C 1a 16,2%. Kt qua nay din bing Wi
khéi lugng mit khi nung khi & dung phrong
phap hynh quang tia X. ¥ phd DTA (Hinh
2), ta c6 th nhan thiy sy mat nuéc bé mit qua
hiéu tng thu nhégt trong giaidoan gia nhét

(107,9C). Sr chuyén tiép tir pha védinh hinh
sang tinh th ciing dwoc nhin thiy qua héu
ting Ha nhit nhe & 948,2C.

Ciing tir phd TG (Hinh 2), ta nin thiy ring
& nhiét @6 khaing 200C khéi lugng diatomite
giam 4,31% do it luogng nréc bd mit co
trong miu. Khi ting nhigt do, viéc giam khoi
lwong tiép tuc xdy ra vadén khaing 1100°C,
khéi lwgng gam thém 11,9% dous phan ra
montmorillonite va opal-A. Khi nidt d¢ 16n
hon 1100C thi khdi lugng hiu nhr khong thay
doi.

Ph nhiéu xa tia X (Hinh 3) @a diatomite
thd cho thy diatomite cli yéu bao gm SiO,
vO dinh hinh (quarzt), khodng monmonorolite,
khoang kaolinite, @t sb khoang vadp chit
khac.
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Hinh 4. Anh SEM @a miu diatomite thd

Nhin vao hinh SEM, ta c6&mhin thdy hinh Céc hat ¢6 nhéu hinh dng nhr hinh Bu duc,
dang va kich & cac ht diatomite Lambong. dia... va cacd xop déu bi bit kin.
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4.2 Xir ly diatomite bing axit

4.2.1 Phrong phép xrly 1

Nhu da trinh bayo trén, vi thanh pin cia
diatomite Lambdng chra phi kyp dé co té
san xuit chit tro loc nén né &n dwoc lam giau
SiO, va lai bo bot nhitng thanh phn khéng
can thiét. Trong phrong phap nay, diatomite
thd duogc xr ly trong axit nlx da trinh bays
muc 3.2.1. Thanh pgin hoéa ke cia miu sau
khi xit ly dwoc xac dinh bing phrong phéap
huynh quang tia X va & qua dugc trinh bay
trong Bing 2.

Két qua & Bang 2 cho thy, d6i véi moi axit
khi tang thyi gian xr ly thi ham tong SIQ
cang #ng va cac thanh gh khac cang gm.
Déi véi HCI, khi ting rong do tir 3,5M 1én 5M

thi két qua thu dugc khong khac nhau rhi.
Trong tuong hpp nay, ham dong SiQ dat
dugc cao nht 1a 66,3% vao hamrbng FeOs,
thip nhit 1a 2,9%. \6i chit lugng nay,
diatomite clhra th duwoc dingdé san xudt chat
tro loc. i v6i H,SO, 6M va thoi gian xt ly
36 tiéng, ham wong SiQ dat dugc 1a 71%,
trong khidé ham trong FeO; giam xubng con
2,03%. Do hamuong FeOj; trong clit tro loc
duoc yéu déu phai thip (throng nhd hon
1,5%), nén %i phueong phap ¥ ly nay chit
lwong diatomite ¥n chra dam bao dé dva vao
san xuit chit tro loc.

Tir két qua nay, ta @ng thiy ring xr 1y véi
axit H,SO, 6M cho Kt qua tdt hon so i axit
HCI 3,5M va HCI 5M.

Bang 2. Thanh phn héa hc cia diatomite sau khiixly axit HCI 3,5M va HCl 5My 75°C

] Thanh plin héa hc, %

At Sio, Al,O4 FeO, CaO NaOo TiO, K,O MgO
HCI 3,5M/6h 61,1 17,5 3,50 0,81 0,10 0,93 1,54 1,0p
HCI 3,5M/12h 58,3 19,5 3,38 0,91 0,32 0,95 1,75 40,3
HCI 3,5M/24h 62,2 17,3 3,14 1,14 0,30 0,79 1,40 00,3
HCI 3,5M/36h 64,6 14,8 3,03 1,52 0,25 0,78 1,47 10,0
HCI 5M/6h 58,1 18,6 3,50 0,66 0,15 0,79 1,67 0,1V
HCI 5M/12h 60,9 17,0 3,31 0,66 0,38 0,79 1,67 0,01
HCI 5M/24h 62,2 16,2 3,15 0,81 0,23 0,85 1,7(1) 0,14
HCI 5M/36h 66,3 13,0 2,90 0,06 0,01 0,56 1,20 0,01
H,SO,6M/6h 61,3 17,3 3,50 0,66 0,07 0,78 1,67 0,1y
H2S04 6M/12h 64,5 16,9 2,98 0,04 0,81 0,44 1,44 10,
H,SO,6M/24h 67,0 16,8 2,89 0,04 0,01 0,74 1,45 0,01
H,SO, 6M/36h 71,5 12,2 2,03 0,04 0,01 0,58 1,23 0,01

4.2.2 Phrong phap xi ly 2
Trong phrong phap nay, diatomite thdiroc
xu ly trong axit nlw da trinh bays myc 3.2.2.

Thanh pln hoéa lc cia méu sau khi x ly
dugc xacdinh bing phrong phap hyinh quang
tia X va kt qua dugc trinh bay trong Bng 3.
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Bang 3. Thanh phn hda loc aia diatomite sau khiixly axit H,SO, 6M & 90-98C

Thanh phn Diatomite sau khi & ly
Diatomite thd

(%) 12h 18h 24h 30h 36h
Sio, 52,7 79,0 75,3 79,0 81,7 86,9
Al,O3 229 12,1 10,9 7,90 6,70 4,26
Fe,03 5,32 1,71 1,58 1,10 0,89 0,53
CaO 0,43 0,02 0,01 0,03 0,04 0,02
MgO 0,82 <0,02 <0,02 <0,02 <0,02 <0,02
Na,O 0,25 0,93 0,69 0,71 1,09 0,78
K,0 1,25 1,41 1,31 1,20 1,12 0,86
TiO, 0,85 0,38 0,35 0,32 0,30 0,28

T két qua thu duoc, ta & dang nhn thiy
ring Wi sy 1ap lai congdoan xir Iy axit mot sb
lan thi cHit lvong diatomitedwoc i thién rat
dang K. Nhu vay, dé dat duoc chit lugng nHit
dinh, phrong phap thr 2 cin thoi gian xr ly
ngin hon rit nhiéu. Ching han, khi ta hp lai
mét 1an 6 giy, ham trong SiQ ¢o th dat toi
79%, trong khidé bing phrong phéap tir nhét
véi cung thyi gian xr ly, ham lrong SiG chi
c6 thé dat 64,5%.

Tir két qua thyc nghém, ta ding thiy ring
khi 1ap lai céngdoan xir ly axit tir 4 lan tro 1&n
thi ham {rong FeO; giam xudng drsi 1,5%.
Piéu nay c6 th dam bio ring chit tro loc thu
duoc sau congloan xir ly nhiét tiép theo & nho
hon 1,5%, phil bp Wi tiéu chuin cua chit tro
loc [3].

5. KET LUAN

Két qui nghién ¢u cho ta thy ring,
diatomite Lambéng Hu hét 1a mau nau, co
chit lrong trung binh. Hamubng SiG thip,
khoang 52,9%, trong kh&6é ham trong Al,Os
va FeO; lai cao, trong tng 23,0% va 5,32%.

Piéu nay ch ra ing, khéng th si dung tnrc
tiép diatomite LAmDdng dé san xuit chit trg
loc. P& san xuit chit trg loc, diatomite LAm
Pdng cin phii qua cdngloan xir ly dé lam giau
SiO, va gim thiéu mot sb tap chit dic biét 1a
Fe,0s.

Trong cac axittlwgc khao sat, HSO, 6M cho
hiéu qua xur ly t6 nhit. Xir ly diatomite ndt lan
trong axit HCI 3,5M, HCI 5M va kB8O, 6M &
nhiét @ 75°C déu cho Kt qua khong 6t. Cu
thé sau 36 gi xua ly, ham lrong SiQ dat
khaoang 64,6%, 66,1% va 71,5%dng tng Wi
cac axit HCI 3,5M, HCI 5M va k80O, 6M.
Trong khidd, ham ttgng FeO; khoing 3,03%,
2,9% va 2,03%uong rng. Bé dat chit luong
diatomite phu bp yéu du sin xuit chit trg
loc, cin phii ting thdi gian xr Iy hoic hrgng
axit.

Lap lai cdngdoan xir ly trong axit HSO, 6M
tr 4 lAn tro 1&n thi ham kong SiG ting va
Fe,0; giam dang K. Cu thé, ham lrong SIG
dat trén 75% va F®s; duéi 1,5%, phu bp Wi

tiéu chdin caa cHit tro loc.
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STUDY ON TREATMENT OF LAM DONG DIATOMITE FOR FILTER  AID
MANUFACTURE

Tran Doan Minh Dang, Mai Thanh Phong
University of Technology, VNU-HCM

ABSTRACT: Recent years in Vietham, diatomaceous earth has h#eactive to researchers
and manufacturers due to its applications, particlyl in the field of filter aid manufacture. In thi
study, diatomite from Dai Lao valley deposit (BaocL Lam Dong province) was seclected for
investigation of its possible application in prep#don of filter aids. For this purpose, diatomitesovas
characterized and treated in different acids inertb improve the material characteristics fordiltaid
manufacture. Chemical and physical properties efrdw and treated diatomite were determined using
different instruments such aé&ray fluorescencéXRF), X-ray diffraction (XRD), differential theah
analysis (DTA) and scanning electron microscopyMBE he obtained results showed that Lam Dong
diatomite has low Si§X(52.9%) and high F©; content (5.32%). In order to enrich Si@nd eliminate
unnecessary components, different acids (6§8@, 3.5M HCI and 5M HCI) were used. Among acids
used, leaching in 6M }$Q, gave most favorable results. Particularly, aftea¢hing in 6M HSQ,, SIO,
content increased to 90.9% and,Peg content decreased to 0.53%.
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