CONG NGHE

NGHIEN CUU CHE TAO CHAT KET DINH TREN CO'SG BENTONITE
BANG PHUONG PHAP HOAT HOA KIEM DE DONG RAN Xi THAI
TU QUA TRINH SAN XUAT PHOTPHO VANG LAO CAl

STUDY ON CREATING ANY CHEMICALS ON BENTONITE FACILITIES BY CHARACTERISTICS METHOD
FOR SOLID DRAGING OF WASTE FROM THE LAO CAI GOLD PHOTPHO PRODUCTION PROCESS

TOM TAT

Bentonite la loai sét khoang ¢d tinh truong nd va ¢6 do nhdt cao chi yéu
dugc hinh thanh bdi sét montmorillonite. Do cu tao dac biét va ham lugng silic
oxit cao nén c6 kha nang hap thu ddc to, diét nam mdc cao lam tang hiéu qua st
dung cta thic dn chan nudi. Bentonite duoc cac nudc phat trién trén thé gidi st
dung lam chat don, chat két dinh (binding). Chinh vi ¢4 tinh chattruong né va
trao ddi ion hon nita cha ham lugng lon silic oxit, nhdm oxit nén c6 thé sit dung
dé ché tao chdt két dinh dua trén co s6 cong nghé Geopolymer. Viéc st dung kiém
hoac kiém voi d€ hoat hoa tao nén chat két dinh 1a phuong phép dé tién hanh. Tuy
nhién viéc ki€m soat ham luong kiém ciing nhu viéc cdm sodt ham lugng
bentonite so véi xi thaila van dé cac nghién ctiu can quan tam.

Tir khod: Bentonite, Geopolymer, xi thdi.

ABSTRACT

Bentonite is a highly expanded and viscous mineral clay mainly formed by
montmorillonite clay. Due to its special structure and high content of silicon oxide,
it has the ability to absorb toxins, kill mold, increase the efficiency of animal feed.
Bentonite is used by developed countries in the world as fillers and binders
(binding). Because of its more swell and ion exchange properties, it contains a
large amount of silicon oxide and aluminum oxide, so it can be used to make
binders based on Geopolymer technology. The use of alkali or alkaline lime to
activate the making of a binder is an easy method. However, the control of alkali
content as well as the control of bentonite content compared to waste slag are
issues that every research topic must be concerned.
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1. GIGI THIEU

Cong nghé Geopolymer trén thé gidi dugc (ing dung rat
nhiéu trong san xuat xi mang va bé téng va trong nghién
clu nay st dung cong nghé geopolymer dé san xuat gach
khéng nung. Su téng hgp geopolymer gém 4 giai doan
trudc tién tién hanh hoa tach Si va Al ti vat liéu ran chua
aluminosilicate trong dung dich kiém manh. Sau khi cac ion
Si** va AI** tach ra di vao dung dich tao thanh cac phuc cla
ion hydroxyl va bat dau hinh thanh cac oligomer cla Si
hodc Si-Al trong pha ldng tao thanh oligomer la tién than
clia geopolymer bao gém dang lién két cao phan tur Si-O-Si
va Si-O-Al. Sau khi céc lién két dugc hinh thanh tién hanh
trung ngung polymer héa cla céc oligomer dé tao thanh
mot khung ba chiéu aluminosilicate cui cung gan két cua
céac hat ran vao khung geopolymer va déng cting toan bd
hé théng vao moét cdu tric cao phan td cudi cling [3,41.

Trit lugng bentonite & Viét Nam dugc du doan rat 1én 1én
dén hang triéu tan, tap trung chd yéu & cac tinh nhu Lam
Dong, Binh Thuan, Thanh Hod véi ham lugng khoang
montmorilonit ti 40 - 50%. Trong do, bentonite Thanh Hoa
da dugc st dung d€ nghién cuu.

Xi thai trong san xuat photpho dang la van dé I6n cla
cac nha may chinh vi vay can phai c6 giadi phap dé xi ly
lugng xi thai trén [1]. Trong nghién cdu nay, nhém tac gia
st dung xi thai trong san xuat photpho vang Lao Cai. Xi thai
dugc ting dung dong ran xi thai lam gach khong nung dua
trén céng nghé Geopolymer.

2. THUC NGHIEM
2.1.Nguyén liéu
Bang 1. Thanh phan Bentonite Thanh Hod

Thanhphan | MKN | Sio, 0, | A0, | Tio,
% 11,35 48,26 21,1 6,21 0,09
Thanh phan (a0 Mg0 K,0 Na,0
% 1,68 9,17 0,41 0,15

Bentonite Thanh Hoa c6 thanh phan hoa hoc nhu bang
1. Mau xi dé sdn xuat gach khéng nung 1a xi thai trong san
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xuat phot pho vang Lao Cai c6 thanh phan héa hoc nhu

bang 2.
Bang 2. Thanh phén hod hoc clia mau xi

50% so vGi lugng xi va chat két dinh c6 lugng kiém bang
10%, 20%, 30%, 40%, 50% so vd&i bentonite.
Bang 5. Phdi tron chat két dinh tir bentonite hoat hod béng voi bot vdi xi

Thanhphin | MNK | S0, | ALO, | GO | mgo | [Miphotpho
% 228 | 3858 | 331 | 466 | 322 Mau | Xi(g) Chat két dinh H,0
Thanhphdn | KO | Fe0, | Na0 | ToO, | p(P0) Ben:/;nite Be"(t;’)"'te %“',z: so | Vai(g) | (m)
% 108 | 029 | 000 | 015 14 50 Vi xi bentonit
Thanh phan S (505) F a Mn0 Khodng sét 10% so vGi xi
% 039 | 241 000 | 015 BV101 | 500 10 50 10 5 | 555
2.2. Qua trinh khao sat BV102 | 500 10 50 20 10 56
P& ché tao chat két dinh ti bentonite, nhdm nghién BV103 | 500 10 50 30 15 56,5
clu da thuc hién hoat hda 300g bentonit bang NaOH hodc | BV104 | 500 10 50 40 20 57
bang voi bét véi lugng kiém bang 5%, 10%, 20%, 30%, 40% | BV105 | 500 10 50 50 25 57,5
duoc thé hién & bang 3. Khoang sét 20% so vdi xi
Bang 3. Phdi tron ché tao chat két dinh tir bentonit BV201 500 20 100 10 10 61
Kihiéumau | Bentonite(g) | % Kiémso véi Kiém (g) BV202 | 500 20 100 20 20 62
Bentonit BV203 | 500 20 100 30 30 63
BX05 300 5 15 BV204 | 500 20 100 40 40 64
BX10 300 10 30 BV205 | 500 20 100 50 50 65
BX20 300 20 60 Khodng sét 30% so véi xi
BX30 300 30 %0 BV301 | 500 30 150 10 15 | 665
BX40 300 40 120 BV302 | 500 30 150 20 30 68
BV10 300 10 30 BV303 | 500 30 150 30 45 | 695
BV20 300 20 60 BV304 | 500 30 150 40 60 71
BV30 300 30 %0 BV305 | 500 30 150 50 75 | 715
BV40 300 40 120 Khodng sét 40% so véi xi
Dé khao sat su thay déi tinh chat co ly ctia chat két dinh Bv401 | 500 40 200 10 20 72
tU bentonit, nhém nghién ciu da két hgp mot lugng BV402 | 500 40 200 2 4 74
Al(OH); vGi bentonit sao cho ty & Si/Al trong hén hop BVA03 500 10 200 30 60 76

bentonit va AI(OH); lan lugt bang 2,5; 3; 3,5; 4, sau d6 hoat
héa hén hgp nay biang NaOH véi luong kiém bang 5% so
vGi téng khéi lugng ctia bentonit va Al(OH); (bang 4).

Bang 4. Phi tron ché tao chat két dinh tir bentonit va nhom hydroxyt

Kihiéu | Tylé | Bentonite | AI(OH), | %Kiémsovoi | Kiém
mau (9) (g) (Bentonite + (9)
Al(0H);)
BX05 300 5 15
BX05SA2.5 2,5 300 61,1 5 18,05
BX05SA03 3 300 48,54 5 17,47
BX05SA3.5 35 300 39,58 5 16,97
BX05SA04 4 300 32,86 5 16,64

Phuang phép xac dinh tinh chat co ly cta chat két dinh
tUr bentonite dugc hoat hoad bang kiém va nhém hydroxyt
dugc thuc hién theo TCVN 6202:2008 (thai gian bat dau va
kétthuc dong két)

S dung chat két dinh tir bentonite hoat héa bang kiém
hodc kiém véi dé ddng ran xi thai photpho véi ty 1é lugng
bentonit trong chat két dinh bang 10%, 20%, 30%, 40%,

Tinh chat ca ly (cuong d6 nén) cla mau gach ché tao tu
bentonite hoat héa bang kiém phéi tron véi xi dugc xac
dinh theo tiéu chuan TCVN 3118:1993.

Quad trinh khao sat kha ndng déng ran clia chat két dinh
dugc thuc hién tai phong thuc nghiém ctia Khoa Cong nghé
Hoa, trudng Dai hoc Cong nghiép Ha N6i. M&i mau sé dugc
khudy tron theo dinh lugng khac nhau. Mau déng ran sau
28 ngay dugc mang di ngam va do cudng do chiu nén. Mau
dugc ngam véi nuéc mua theo ty 1& 1/10 (g/ml).

2.3. phan tich ham lugng photpho va flo trong méi
trudng thi cap sau khi ngam mau 24h

Ham lugng photpho trong dung dich dugc xac dinh theo
tiéu chudn TCVN 6202:2008 Chat lugng nudc - xac dinh phét
pho - phuong phéap do phé diing amoni molipdat.

3. KET QUA VA THAO LUAN

3.1. Tinh chat co ly ctia chat két dinh

Sau khi khao sat tinh ca ly (thoi gian dong két) ca chat
két dinh ti bentonit dugc hoat hoa bang kiém, ta thu dugc
ké qua khao sat nhu bang 6.
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Bang 6. Céc chi tiéu co li clia chat két dinh bentonite - kiém

BX10 | BX20 | BX30 | BX40
Thoi gian bat dau dong két (phiit) 52 51 52 53
Thoi gian két thic dong két (phdit) 485 | 680 900 1160

BV10 | BV20 | BV30 BV40
Thoi gian bt dau dong két (phit) 295 | 297 296 298
Thoi gian két thic dong két (phdit) 520 | 570 650 750

Tu két qua trén cho thay khi tding ham lugng kiém, ké ca
kiém NaOH hodc voi thi chat két dinh tao dugc co thai gian
déng két tang. Trong dod, thai gian bat dau déng két thay
déi khong dang ké, con thai gian két thuc dong két tang
nhanh hon khi tang lugng kiém trong chat két dinh. Vai
chat két dinh la bentonit - NaOH thai gian bat dau déng két
nhé hon so véGi chat két dinh 1a bentonit dugc hoat héa
bdng bang véi.

DE cai thién tinh chat co |i thi nhom nghién clu da th
nghiém cho thém nhém hydroxide vao trong cac mau. Két
qué cho thdy khi ham lugng nhém hydroxide cho cang
nhiéu thi thai gian déng két cang giam (bang 7).

Bang 7. Khdo sat tinh chat co Iy cta chat két dinh

BX304 2,02 11,35
BX305 1,95 10,97
BX401 1,91 10,73
BX402 1,86 10,45
BX403 1,76 9,89
BX404 1,65 9,27
BX405 1,56 8,76
BX501 1,59 8,94
BX502 1,49 8,37
BX503 1,36 7,64
BX504 1,23 6,91
BX505 1,14 6,40

Ky hiégumau | Thei gian bat Thai gian két Lugng nudc
daudongkét | thicxong két tiéu chuan
(gi0) (gio) (ml)
BX05 >44.3 >52,15
BX05SA04 443 52,15 220
BX05S5A03 29,05 50,9 245
BX055A2.5 9,48 24,57 190

3.2. Tinh chit co ly cia mau da déng rdn
Cudng dé nén cau mau déng ran xi tha st dung chat két
dinh dugc hoat héa bang xut dugc trinh bay trong bang 8.

Bang 8. Cuong do nén cia mau dong ran st dung chat két dinh dugc hoat
hda bang xdt

)

CUONG BO NEN (Mp

LUQNG XUT 50 VOI BENTONITE (%)

Hinh 1. M6i quan hé gifa cuGng do nén va ti I& phdi trdn xi thai + bentonite
+ kiém

Két qua thinh 1 cho thay, st dung moét lugng chat két
dinh tir bentonite hoat héa bang NaOH dé dong ran xi thai
photpho, sao cho lugng bentonit 10 - 50% so v&i xi, cudng
dd nén cha hau hét cac mau dong ran khao sat nam trong
khoang 6,40 - 14,72MPa. V&i mau déng ran c6 ham lugng
bentonite 30 - 50% so vdi xi, cudng dd nén thap va cudng
d6 nén giam néu ham lugng kiém trong chat két dinh tang.
Cac mau c6 cudng d6 nén cao nhat la BX103, BX104, BX105
hoan toan dap Ung yéu cau Cac gia tri cudng dd nén nay
dugc lay lam méc cla xi thai déng ran trén co s& bentonite
hoat hoa bang kiém .

Cudng dé nén clla mau déng ran xi thai st dung chat két
dinh dugc hoat hdéa bang xut dugc dua ra & bang 9.

Bang 9. Cutng do nén clia mau déng ran st dung chat két dinh hoat héa
bdng voi bot

Mau Lucphd vé mau (tdn | Cuong dd chiu nén
lic) (MPa)
BX101 2,01 11,30
BX102 2,29 12,87
BX103 2,50 14,06
BX104 2,62 14,72
BX105 2.49 13,99
BX201 2,20 12,36
BX201 2,34 13,15
BX203 241 13,54
BX204 242 13,60
BX205 232 13,09
BX301 2,12 11,91
BX302 2,14 12,02
BX303 2,08 11,68

Mau Lucphd vé mau (tin | Cudng dd chiu nén
lic) (MPa)

BV101 1,96 11,00

BV102 1,96 11,00

BV103 1,92 10,78

BV104 191 10,71

BV105 1,86 10,42

BV201 1,92 10,78
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BV202 1,89 10,56
BV203 1,86 10,48
BV204 1,82 10,20
BV205 1,79 10,08
BV301 1,84 10,34
BV302 1,82 10,21
BV303 1,79 10,04
BV304 1,72 9,67
BV305 1,69 9,51
BV401 1,74 9,75
BV402 1,72 9,67
BV403 1,66 9,30
BV404 1,62 9,07
BV405 1,55 8,72
BV501 1,57 8,84
BV502 1,54 8,66
BV503 1,50 8,45
BV504 1,45 8,13
BV505 1,40 7,88

CUONG DO NEN (Mpa)

LUQNG VOI SO VOI BENTONITE (%)
20% wbi so vdi bentonite
50% vbi s0 vdi bentonite

&=8-@10% vdi so voi bentonite
40% vdi so vdi bentonite

30% vbi so vdi bentonite

Hinh 2. Mi quan hé gilta cuong dd nén va i 1 phdi tron xi thai + bentonit
+ voi

Két qua hinh 2 cho thay, st dung moét lugng bentonite
dugc hoat hoa bang voi dé dong ran xi thai photpho, sao
cho lugng bentonite 10 - 50% so v&i xi, cuong dé nén cla
hau hét cdc mau déng ran khao sat nam trong khoang 7,88
- 11MPa. Khi ham lugng véi trong bentonite tang thi cuong
dd nén gidm dan. Cac mau c6 cudng doé nén tét nhat la
mau c6 ham lugng véi 10% so vGi bentonite. TU gid tri
cudng do nén trén nhom nghién cdu da 1dy mau BV101 la
mau c6 cudng do nén cao st dung it bentonite va voi.

3.3. K&t qua phan tich méi truéng thi cap

TU cac gia tri cudng d6 nén nhém nghién clu da chon
mau BX104 13 mau cb cudng d6 nén cao dé dem di phan
tich ham lugng flo trong mau nudc ngadm dé danh gia kha
nang gay 6 nhiém méi trudng clia ching trong méi trudng
thi cap.

Bang 10. Két qua phan tich ham lugng flo va photpho trong mau da dong
ran trong 24h véi ty |é ran:long = 1:10

Mau Xi Ham lugng P Ham lugng (I
A Cmg/) | A | C(mg/l)
BX104 500 0,139 0,457 -0,234 2,494
Xi 500 0,019 0,121 -0,262 2,804

Tu bang 10 cho thay, ham lugng photpho trong méi
trudng thd cdp cla mau dong ran BX104 cao hon so véi
ham lugng photpho trong méi trudng thd cap cia xi
nguyén mau tir nha may san xuat. Va ham lugng flo trong
mdoi trudng thd cdp cla mau doéng ran BX104 nho hon so
véi ham lugng flo trong méi trudng thd cap cla xi nguyén
mau tir nha may san xuat.

4, KET LUAN

Nghién ctu da ché tao dugc chat két dinh tir bentonite
bang céch hoat hod kiém hoac kiém véi va danh gia duoc
tinh chat ca ly ca chat két dinh ché tao dugc chat két dinh
c6 thoi gian dong két 16n. Ba thir nghiém ddng ran xi thai
photpho bang chat két dinh ché tao dugc va danh gia tinh
chat co ly ctia mau déng ran, mau déng ran cé cudng do
nén I6n nhat bang 14,72MPa khi lugng bentonite bang
10% so véi xi, luong NaOH bang 40% so vdéi bentonite.
banh gia kha nang gay 6 nhiém moi trudng thi cap cla
mau déng ran cho thay cé nguy co gay 6 nhiém moi trudng
thi cap.
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