26 Tap chi Khoa hoc K§ thuit Mo - Pia chat Tap 60, Ky 1 (2019) 26 - 33

Tap chi Khoa hoc Ky thuat Mé - Pia chat

Trang dién ti: http://tapchi.humg.edu.vn

Chiét xuat SiO; tinh Khiét tir tro nha may nhiét dién than

Vi Binh Hiéu %, Bui Hoang Bac 2

1 Khoa MG, Trwong Pai hoc M6 - Pia chdt, Viét Nam

2 Khoa Khoa hoc Pia chdt, Trwong Pai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

gl}‘lﬁ' tr llonhl 4/11/2018 Trong nghién ciku nay, SiO; tinh khiét dworc chiét xudt tir tro nha mdy nhiét
an bai 14/11/ dién sau khi téng hop alumino-silicate. Cdc diéu kién t6i wu dé thu dworc SiO;
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1. Mé& dau rat can thi€t va hiru ich. Mat khac, cac vat liéu xop

Hién nay, ca nwérc c6 19 nha may nhiét dién
dang hoat dong, véi cong suit phat dién gan
14.500 MW, mdi nidm thai khoang 15 triéu tin tro,
trong d6 lwgng tro bay chiém 75%. Dy kién sau
nam 2020, véi 43 nha may, sé thai ra hon 30 triéu
tin tro/nam, hiu hét cac nha may chi cé bai thai
chira trong khoang 5 ndm va chi yéu la chén lap.
Hién nay, tai st dung tro thai chd yéu phuc vu cho
cac nganh nhw phu gia san xuit xi mang, san xuit
bé tong, gach khong nung, vat liéu lam dwong, vat
liéu san 14p. Tuy nhién, tai st dung tro d€ san xut
cac vat liéu co gia tri kinh té cao con han ché. Do
cac thanh phan chinh cua tro bay chu yéu la SiO,,
Al;03 nén mot s6 phwong phap da dwoc thuc hién
dé giam thiéu tac dong méi trong tlr tro bay cling
nhu tai ché 2 loai 0xit ndy mot cach hiéu qua dé
ché tao thanh cac vat liéu x6p c6 ciu tric nano la

*Tdc gid lién hé
E - mail: vudinhhieu@humg. edu. vn

c6 ciu tric nano v&i cac chirc nang tién tién co
kich thwéc 16 dong déu, dién tich bé mitlén va két
néi da tim thay nhiéu &ng dung nhuw tinh ché, xtc
tac, hdp phy, hd tro, thiét bi dién tir va cdm bién
(Misran, 2007; El-Safty, 2011; Kumar, 2001;
Adjdir, 2009) va kiém soat dé6 4m (Vu, 2011), n6
ciing duogc st dung dé hip thu cac hop chat hiru
co dé bay hoi (VOC) tir khong khi, nitrobenzene,
phenol, va hap thu kim loai tir nwére thai (Minmin,
2013).

Trong nghién ctru nay, chiing t6i da xem xét
cach chiét xuat dung dich SiO; tinh khiét mot cach
hiéu qua tir tro thai sau khi hong nwéc tong hop
aluminosilicate. Mot s6 nha nghién ctru da cd ging
chiét xuit SiO; tinh khiét tir tro bay than dé tong
hop zeolite (Nam, 2014; Huyén, 2012), nhung
khéng 14y SiO2 tinh khiét lam san pham cudi clung.
Do d6, muc tiéu cta nghién ctru nay la thiét lap
diéu kién t6i wu cho chiét xuit SiO; tinh khiét va
xac dinh cac yéu t0, kiém soat do tinh khiét va s6
lwong cia SiO2 dwoc chiét xuit. Cac két qua c6 thé
dwoc ap dung dé tai ché hiéu qua mot lwong 16m
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tro thai tlr cic nha may nhiét dién dot than.
2. Vatliéu va thi nghiém

2.1. Vat liéu ban ddu

Cac mau tro thai trong nghién ctru nay dwoc
thu thap tir nha may nhiét dién Uong Bi tai thanh
pho Ubng Bi, tinh Quang Ninh. Tai nha may, tro
thai c6 2 phwong phap lam mat sau khi dot va
dwoc chia lam 2 loai (loai mot dwoc lam lanh
nhanh bang nwéc - WCS, loai 2 dwgclam mat bang
khong khi - ACS). Nhém nghién ctru 14y mau cta
ca 2 loai, sau d6 mau duwgc nghién thanh cac hat
nho bang cach sir dung may nghién bi trong 15
phutva tron kj. Bot c6 kich thwéc hat dwédi 75 um
dwoc st dung dé tong hop vt liéu x6p va dé tach
Si0, trong cac budc tiép theo. Bén canh d6, miu
tro bay ciia nha may nhiét dién CAm Ph3, thanh
pho Cdm Pha, Quang Ninh ciing dwoc 14y dé so
sanh.

2.2. Chiét xudt SiO:

Thi nghiém dwoc hinh thanh béi 25 loai bot
tro thai, mdi loai khoang tir 3,3~30g va dung dich
NaOH dwgrc tron theo cac ty 1€ xac dinh (1:10, 1:20
va 1:30) dwoc dwa vao nung & cac nhiét do khac
nhau (100°C, 150°C va 200°C) trong thoi gian
phan &ng khac nhau (1~9 ngay) trong hé thong
noi hip. Nong do cia dung dich NaOH ciing duwoc
thir nghiém véi cac treong hop khac nhau 1,2 va
5 M. Dung dich sau phan trng sau d6 dwoc loc qua
mang 0,45. Cac san pham thu dwoc bao gom dw
lwong ran va dung dich giau Si con lai. Dw lwong
chat rin chita Si va Al dwoc rira bang nuwdc cat
nhiéu lan va siy khdé & nhiét dé6 100°C trong 1
ngay. Nong do cua Si va Al trong dung dich dwoc
x4c dinh bang cach sir dung phwong phap quang
phé tr ngoai (UV) dé kiém tra do tinh khiét va
lwong Si va Al trong dung dich. So @6 thi nghiém
cho qué trinh chiét xuit SiO; dwoc trinh bay trong
Hinh 1.

2.3. Bdc diém thi nghiém

Cac dac tinh cta tro thai va vt liéu chiét xuit
dugc xac dinh bang cach st dung cac ky thuat
khac nhau nhw phéan tich nhiéu xa tia X (XRD),
kinh hién vi dién tir (SEM), quang pho tia X phin
tan nang lwong (EDX), Hong ngoai bién d6i quang
phé (FT- IR), va do dién tich bé mit, ty 1816 rong

Tro thai
Nghién, qua mat sang <200

Y

Piéu Kién chiét xuat SiO;

-Nong d6 NaOH: 1 - 2M

- Tylé Tro/NaOH: 1/10 - 1/30 g/ml
- Nhiét do: 100 - 200°C

- Thoi gian: 1 - 9 ngay
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Rira va say kho
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San pham (Aluminosilicates)
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Kiém tra tinh chit vat liéu

Hinh 1. Sor dd khoi triét xudt SiO; tie tro thdi.

trong vat liéu (BET).

Cac mAu nhiéu xa cta tro thai va vat liéu cling
dwoc do bing may do nhiéu xa bot mé hinh Mac
Science MXP-3 véi birc xa Cu-Ka & 40 kV va 30
mA. T4t c cAic mAu dugc quét tir 2 dén 70°C véi ty
1é 20 min. Cac pha tinh thé cta vat liéu trinh bay
trong mau dwoc xac dinh bang cach st dung phan
mém hon hop tiéu chuin nhiéu xa bot (JCPDS). Ty
1é phan tram twong doi ctia cac khoang chit téng
hop dwoc tinh biang phwong phap FULLPAT cho
cac mau XRD. Céc dic tinh hinh théi va cic yéu t§
chinh cta cta tro thai va san pham dwoc kiém tra
bang kinh hién vi dién tir quét (SEM) v&i quang
pho tia X phan tan nang lwong (EDX, JMS 5800).
Ph6 FT-IR cho cac khodng chit tong hop thu dworc
& ché do truyén trén cic vién co chira hon hop ép
khoang 1,5 mg mau va 100 mg KBr. Phé IR dwoc
ghi lai trong pham vi tir 4000 dén 400 cm-! (Perkin
Elmer) v&i 200 lan quét. Dién tich bé mat cu thé
clia cac san pham c6 chira zeolit dwoc do tir sw hip
phu khi N, & 77 K bang cach st dung dung cu
NOVA 3200 BET.

3. Két qua va danh gia

3.1. Pdc diém tro thdi
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Thanh phan héa hoc ctia 2 mAu tro xi 1am lanh
bang khong khi (ACS) va lam lanh bang nuéc
(WCS) dworc trinh bay trong Bang 1. Két qua cho
thdy rang thanh phin chinh chu yéu 12 SiO; (45,68
~ 47,07%), AL,O3 (10,25 ~ 12,40%), CaO (10,80 ~
16,14%) va mot it oxit Fe, Mg, Na, Mg, K, P, Ti, v.v
.. Ham lwong CaO cao c6 thé 1a do thém vdi vao
trong qua trinh dot 10. Mot s6 khac biét vé thanh
phan khéi lwong gitra ACS va WCS c¢6 1€ 1a do tinh
khong dong nhit cda than duoc dwa vao 10. Tro
bay dworc dic trung bai SiO, twong doi cao (49,97
wt.%) va ham lwong CaO thép (3,59 wt.%).

Bdng 1. Thanh phdn hod hoc ctia tro xi va tro
bay ttr nha mdy nhiét dién than.

Thanh — Tro X (wt. 0/?) Tro bay

phiin Lam lAanh ba,ng L;am lan,h (wt. %)
khong khi bang nudéc

Si02 | 45.68 47.07 49.97
TiO, 0.66 0.33 1.38
AlbOs | 10.25 12.40 21.64
FeO* 6.20 3.13 8.35
MgO 2.80 3.66 1.42
MnO 0.28 0.78 0.23
Ca0 16.14 10.80 3.59
Na.0 7.56 9.07 0.56
K20 0.99 0.75 2.83
P,0s 4.65 5.01 3.64
V205 0.34 0.64 0.49
Cr20s 1.24 0.85 2.01
NiO 0.52 1.34 0.74
Zn0 1.87 1.55 2.39
PbO 0.80 1.33 0.77

* Thanh phdn Fe dwoc tinh nhw FeO.

Hinh 2a va 2b cho thiy sy hién dién cia mot
lwong 16m cac cu tric vo dinh hinh trong mau
(khong c6 dinh trong hinh) ACS va WCS. Tuy
nhién, mau XRD cta tro thai cho thdy mét dinh cao
trong khodng tir 20 dén 35 cda Quarts, va mot s
dinh thap hon ctia Mullite trong tro bay (Hinh 2¢),
diéu nay khang dinh sw ton tai cua thach anh
(SiO2) va mullite (3A1,03¢2Si02) 1a cic pha tinh thé
chinh trong mau (Hinh 2c). Him lwong SiO; cao
trong thanh phan héa hoc va sy xuit hién ciia mét
lwong lém aluminosilic vo dinh hinh trong cac mau
khang dinh manh mé rang tro bay, tro xi (ACS va
WCS) la ngudn tiém nang lén c6 thé lam nguyén
litu tadi ché hiéu qua théng qua téng hop
aluminosilicate va chiét xuat SiO; tinh khiét.

Q: Quartz
Q M: Mullite

W‘ N o ,(b)
L-.—M“‘ '*(a)‘
o n Al
T T T T T T T T T T T T
10 20 30 40 50 60 70

20(Cu-Ka radiation)
Hinh 2. Két qud XRD tir vit liéu ddu vao (a) Tro
xi lam lanh tir khong khi, (b) Tro xi lam lanh tir
nwdrc, (c) tro bay.

3.2. Bdc diém cua san phdm

Cac loai tinh thé va ty 1& phin tram cla tirng
loai trong san phadm thu dwgc da dwoc xac dinh
bang phan tich XRD va dwoc coi 1a cac yéu td tiem
nang dé kiém soat do tinh khiét va s6 lwong cla
dung dich SiO; chiét xuat, cac dw lwgng nay dwoc
xac dinh trong hinh 3 va 4. Cac thanh phén chinh
trong san phim la tobermorite (Cas(OH)
2Si01624H,0), pectolite-1A (NaCa,HSiz09), Na-P1
hydroxycancrinite  (Nai4Al12Si13051¢6H20)  va
Hydroxysodalite (4Na,0¢3Al;03¢6Si02¢H,0), ty &
phan trdm cta cac khoang chat nay dwoc liét ké
trong Bang 2. Trong d6: Tobermorite la silicat giau
Ca, dwoc quan sat la thanh phan chinh trong hau
hét san phdm khi diéu ché cho ca ACS va WCS (7,8
~ 38,5%), ngoai trir cac diéu kién & 200°C trong
72 gitr d6i véi WCS (s6 22 va 24 trong Bang 2).
Tiép do6 pectolite-1A, mét silicat giau Ca khac dwoc
xac dinh la thanh phén chinh (20,6 ~ 31,7%), giai
thich cho vin dé nay, c6 kha nang tobermorite da
dwoc chuyén thanh pectolite-1A bang cach ting
thoi gian phan rng & 200°C. Sy xuat hién cda cac
thanh phan giau Ca dwgrc gidi thich la do qua trinh
do6t than da cho thém da voi vao dé lam tang do tro
caa than, tang kha nang gitt nhiét cho than. Thém
vao dé, Hydroxysodalite (8,6 ~ 22,2%) va zeolite
Na-P1 hydroxycancrinite (3,9 ~ 12,4%) dwoc tim
thiy trong hau hét cic cic san phim & diéu kién
nhiét do phan &ng la 100°C, trong khi Na-P1
hydroxycancrinite chi dwoc xac dinh la thanh
phan chinh trong diéu kién & 200°C cho ca hai ACS
(24,4 ~ 41,9%) vaWCS (12,4 ~ 31,2%) (Hinh 3, 4
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va Bang 2).

Tr Bang 2 cho thdy, & nhiét dd 200°C (miu
12-15 d6i véi ACS va 22-25 d6i véi WCS) tat ca cac
mau thi nghiém déu xuidt hién H*
(hydroxycancrinite, PDF 31-1270) véi gia tri tw
24,4 ~ 39,1% d6i véi ACS va 12,4 ~ 31,2% d6i voi
WCS. Trong do, tai mAu thi nghiém sé 14 ctia ACS
(c6 diéu kién 200°C, ty 1& 1:10, 36 gio, NaOH 5M)
c6 gia tri H* (hydroxycancrinite, PDF 31-1270) 16m
nhit vdi gia tri1a 41,9%. Khi so sanh véi cac gia tri

a)
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& nhiét dd 100 - 150°C cho thdy ring su hoa tan
va két tinh phan (rng hoat ddong manh hon nhiéu &
nhiét d6 200°C. Khi xét vé ty 1é tro thai va NaOH
trong sdn pham (1:10; 1:20; 1:30) cho thay khéng
c6 nhiéu sw khac biét vé gia tri ciu truc tao thanh.
Trong tit cA cAc mau thi nghiém, chi c6 tro bay
(mau 25) hinh thanh H* (Hydroxycancrinite, PDF
31-1270) & gia tri lén nhit voi 71,6% twong g
v&éi mot lwong Tobermorite (7,8%) & 200°C, 24
gio, ty 1€ 1:30, va NaOH 2M, day c6 thé la do cb
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N: Zeolite Na-P1
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S: Hydroxy Sodalite
H: Hydroxy Cancrinite
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Hinh 3. Két qud XRD ctia cdc loai san phdm véi cdc diéu kién khdc nhau cta tro xi lam lanh tir khéng khi.
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Hinh 4. Két qud XRD ctia cdc logi sén phdm véi cdc diéu kién khdc nhau ctia tro xi lam lanh tir nwérc.
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sw khac biét vé thanh phan khoi cta tro bay va tro
xi. Hau hét cac mau XRD cho thdy mot dinh nhé
trong khoang tir 20 dén 35, diéu nay khang dinh
rang mot lwong dang ké cac ciu tric vo dinh hinh
van luén ton tai trong san pham.

C4u truc va hinh dang thanh phén trong vat
liéu sdn pham cling dwoc nhan biét bang kinh hién
vi dién tir (SEM) va dir liéu nhan biét hoa hoc
(EDX). Két qua tir Hinh 5 cho thiy 3 loai ciu tric

(Hydroxysodalite) xu4t hién 16n nhit & mau s6 3
trong Bang 2 va Hinh 5b véi diéu kién & 100¢C, ty
1é 1:10, 24 gi va NaOH 2M cho ACS. T2
(Tobermorite) 1a mét loai Aluminosilicate giau Ca
& mau s6 23 trong Bang 2 va Hinh 5a véi diéu kién
& 200°C, ty 1€ 1:30, 24 gicr, va NaOH 2M cho WCS.
H* (Hydroxycancrinite) xuat hién & mau s 14 va
25 trong Bang 2 va Hinh 5¢ véi diéu kién 2000C, ty
1é 1:10, 36 gi®, va NaOH 5M do6i v&i ACS. Nhin

ndi bat dwoc nhidn biét d6 1a HS!
(Hydroxysodalite), T2 (Tobermorite), va H*
(Hydroxycancrinite). Trong do, HSt

chung, hiu hét cic vat liéu tong hop thu dworc cho
thiy cac dang tinh thé vi kich thwéc khac nhau,
nhung khong dién hinh, va lwong chit thai rin

Bdng 2. Téng hop diéu kién thi nghiém, phdn trdm sdn phdm va luong SiO; thu dworc. ! Hydroxysodalite
(PDF 41-0009), ? Tobermorite (PDF 19-0050, 19-1364),  Zeolite Na-P1 (PDF 39-0219),  Hydroxy-
cancrinite (PDF 46-1457) hodc Unnamed zeolite (PDF 31-1270), va ® Pectolite-1A (PDF 33-1223).

Nong d6 dung dich |  SiO:

Diéu kién thi nghiém Thanh phan san phim

Nhiét d6-Mau-Ty 1&

TT NP HS! T2 N3 H* ps Si Al Hiéu suit
-Thoi gian- NaOH
[(CC)-(g)-(g/ml)-(h)-(M)] | (%) | (%) | (%) | (%) | (%) | (mg/l) [(mg/)| (%)
L. Tro xi lam lanh bang khéng khi (ACSs)
1 100-10-1:10-6-2 - 8.99 - - - 745.0 59.5 3.94
2 100-10-1:10-12-2 - 11.35 - - - 728.3 48.0 3.85
3 100-10-1:10-24-2 22.16 | 14.54 - - - 7749 20.2 4.09
4 100-10-1:10-48-2 12.31| 13.11 | 3.86 - - 716.7 19.4 3.79
5 100-10-1:10-96-2 859 | 95 5.9 - - 770.3 8.3 4.07
6 100-10-1:10-192-2 - 14.77 | 12.37 - - 581.5 3.1 3.07
7 100-20-1:30-24-2 - 8.45 - - - 491.6 56.9 7.79
8 100-3.3-1:30-96-2 15.36| 15.17 - - - 888.9 4.3 14.23
9 100-3.3-1:30-168-2 20.01| 15.17 - - - 456.0 84 7.30
10 100-3.3-1:30-216-2 8.58 | 22.15 | 8.72 - - 452.6 4.3 7.24
11 150-25-1:20-48-1 - 13.64 | 8.86 - - 1203.0 9.7 12.70
12 200-30-1:10-12-2 - 27.93 - 39.12 - 1056.0 2.4 5.58
13 200-30-1:10-24-2 - 17.55 - 24.37 - 845.7 34 4.47
14 200-30-1:10-36-5 - 7.8 - 41.87 - 584.3 - 3.09
15 200-10-1:30-12-2 - 28.81 - 28.44 - 988.7 5.3 15.67
1L Tro xi lam lanh bang nuéc (WCSs)
16 100-10-1:10-24-2 - 1499 | 8.84 - - 1433.5 3.5 6.81
17 100-20-1:30-24-2 - 10.11 - - - 1166.4 5.3 16.60
18 100-3.3-1:30-48-2 - 15.71 | 7.93 - - 1056.1 11.6 15.20
19 100-3.3-1:30-96-2 - 14.76 | 8.96 - - 1043.2 7.2 15.00
20 100-3.3-1:30-144-2 - 14.48 | 10.11 - - 910.5 2.0 13.10
21 150-25-1:20-48-1 - 11.64 | 8.84 - - 1467.1 3.8 14.00
22 200-30-1:10-72-2 - - - 31.16 |31.69]| 1751.3 4.8 8.33
23 200-10-1:30-24-2 - 38.5 - 12.43 - 1709.2 6.2 24.40
24 200-10-1:30-72-2 - - - 22.00 |20.62| 16124 3.9 23.00
IIl. Tro bay
25 | 200-10-1:30-24-2 | - | 782 | - 7166 - | 11741 | 47 | 1390
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2 4 6 8 10

Hinh 5. Két qud SEM va EDX ctia thanh phdn sdn phdm; (a) tobermorite, (b) hydroxysodalite, (c)
hydroxycancrinite.

dang ké van con ton tai trong cac du lwong da
phan trng. Ttr d6 khdng dinh cac phan tmg hoa tan
va két tinh khéng dwoc dién ra hoan toan trong
cac diéu kién kiém nhat dinh.

Dién tich 16 rong 1a dai lwong thé hién ciu tric
x0p ctia vat liéu, dién tich 16 rong cang 16m thi vat
liéu cang xOp va cang tiém cin ciu tric nano. Ddi
v&i cac vat liéu dugc tao thanh trong thi nghiém
nay, mau 15 (Bang 2) cho ACS c6 gia tri dién tich
16 rong 1a 41 m2/g va mau 25 cho tro bay c6 gia tri
dién tich 16 rdng 1a 54 m2/g, 2 miu nay cho gia tri
cao nhit va c6 cau truc xop tot nhat.

3.3. Chiét xudt SiO; tinh khiét

Két qua viéc chiét xuat SiO; dwoc thé hién
trong Bang 2, trong d6 nhiét d6 phan &ng, ty 1é
dung dich / NaOH, thoi gian phan &ng va nong do
dung dung dich NaOH la nhitng yéu t6 anh hwong
t&i lwong SiO; tinh khiét. Khoi lwong chiét xuit cia
SiO, dworc tinh theo cong thirc:

. Nong do Si trong dung dich (g)
Si0,(g) = 1000 X

60.085(khoi lwgng mol Si0y) Thé tich dung dich(ml)
28.086 (khdi lwong nguyén ti Si) 1000

lwong Si0z(g)

Lwong Si0; (%)= x100

ty 1 Si0 x tong khéi lwong mdu (g)

Két qua tir Bang 2 cho thay, kha niang chiét
xudt ctia SiO2 (cOt cudi trong Bang 2) ctia WCS

(6,81 ~ 24,40) thwong cao hon so véi ACS (3.07 ~
15,67). Trong cling loai mau (tir mau 1-5) chiing
ta thiy cac diéu kién giéng nhau chi thay doi vé
thoi gian phan &ng. Nong dé Al giam dan tir 59,5
mg/1 xudng con 3,1 mg/1 khi thoi gian phan &ng
ting tir 6 gitr dén 192 gidv. Diéu nay chi ra rang, khi
thoi gian ting 1én thi phdn &ng ctia Al vao ciu tric
aluminosilicat tang 1én do d6 khéng con nguyén tir
Al don chat va thanh phan Al trong sdn phadm giam
di. Anh hudng ctia ndng d6 NaOH ciing duwoc thiy
ro khi & ty 1& ndong d6 1:10 hiéu suit cta SiO; chi
dat (3,1 ~ 5,6%) (miu 12 ~ 14 trong Bang 2)
nhung khi tang ty 1€ 1én 1:30 thi gia tri SiO; tang
1én 15,7% va ndng do Al van thdp (mau 15 Bang
2).

béi véi WCS, nong dé Al nhé hon 10 mg/1
trong hiu hét cac diéu kién thi nghiém, ngoai trir
mAu 18 12 11,6 mg/1 & 100°C, ty 1 1:30, trong 48
gior va 2M NaOH. Déi véi SiO,, tang tir 6,81 (tai
mau s8 16, 100°C, ty 1 1:10 va thoi gian 1a 24h va
2M NaOH) 1én 24,4 (tai mau s6 24, 100°C, ty 1é
1:30 va thoi gian 1a 24h va 2M NaOH). Tw d6 cho
thay thoi gian nung khéng anh hwdng dén ty 1é
SiO, trong san phiam, va gia tri cta SiO; bi anh
hwdng chinh béi ty 1é pha lodng cia néng do. Doi
v&i tro bay hiéu sudt SiO; 1a 13,9% & 200°C, 1:30
va thoi gian phan (rng 24 gio (s6 25 trong Bang 2).
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3.4. Kiém sodt cdc yéu t6 chiét xudt SiO; tinh
khiét

Sw hinh thanh SiO; tinh khiét dwoc thong qua
cac chit sau qua trinh thi nghiém, tobermorite,
moét loai silicat giau Ca, dwoc tong hop thanh
thanh phan chinh trong hau hét cac diéu kién cho
ca ACS va WCS. Tuy nhién, tai diéu kién & 200°C
trong 72 gitr ddi véi WCS, trong d6 pectolite-1A4,
mot silicat giau Ca khac dwgc tao ra nhiéu hon so
véi tobermorite. Mat khac hydroxycancrinite
dwoc hinh thanh khi nung vat liéu & 200°C va
khéng phu thudc nhiéu vao cac diéu kién khic va
ty 1€ dung dich. Lwgng SiO; tang 1én khi ty 1€ dung
dich tang 1én 1:30 va & 200°C va khong phu thudc
vao thoi gian phan (g, tuy nhién dé 1a mot yéu to
quan trong quyét dinh sé lwong zeolite tong hop.
Lwong SiO; cho WCS cao hon nhiéu so véi ACS
(Bang 2). Nhiét d6 phan rng 1a mot yéu té quan
trong kiém soat khong chi nang suit chiét Si02,
ma ca loai zeolite dwoc hinh thanh. Sy gia tdng
néng do NaOH phai la mot yéu t6 dé cai thién qua
trinh tong hop zeolite, nhung dé€ giam dang ké
nang suat chiét xuat SiO; (s6 14 trong Bang 2).
Nang sudt SiO; cao hon déi véi WCS thay vi ACS
cho thdy rang 1am lanh nhanh chat thai ndng chay
trong 1o dot la tot hon cho chiét xuat SiO2, do sw
gia tang ctia dang vo dinh hinh.

Khi xem xét tit ca cic két qua thi nghiém, diéu
kién t6i wu dé thu dwoc SiO; tinh khiét hiéu qua
nhatla & 200°C trong nhiét dd phan (ng, ty 1é dung
dich trén mau 1a 1:30 miu/NaOH tai 2M NaOH va
thoi gian phan rng la 24 gio.

4. Kétluan

Trong nghién ctru nay, chung t6i da chiét xuit
thanh cong dung dich SiO- tinh khiét tir tro thai
clia nha may nhiét dién than bang phwong phap
hoa tan kiém. Cac két qua thi nghiém cho thay,
hiéu suit lém nhat dé chiét xuat SiO; tinh khiét &
ty 1& 1/30 (tro thai / dung dich kiém NaOH 2M) &
200°C trong thoi gian 24h, kha nang chiét xuit &
WCS cao hon so véi ACS. CAc loai dw lwong ran két
tda trong phan &ng c6 vai tro quan trong dé kiém
soat do tinh khiét va nang suit ctia dung dich SiO-
tinh khiét dwoc chiét xuit. Trong khi sy hinh
thanh silicat giau Ca (tobermorite va pectolite-1A)

la mét yéu té quan trong lam gidm lwong ctia dung
dich SiO; tinh khiét. Do d6, nang suit chiét xuit
SiO; va chat lwong cua vét liéu dw lwong c6 thé
dwoc cai thién ré rét bang cach gidm thiéu Ca
trong tro thai, diéu nay din dén viéc gidm voi
trong qua trinh do6t than trong 1o dét.
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ABSTRACT

Pure SiO2 extraction through aluminosilicates synthesis from
incinerated solid wastes

Hieu Dinh Vul, Bac Hoang Bui?

1 Faculty of Mining, Hanoi University of Mining and Geology, Hanoi, Vietnam
2 Faculty of Geology, Hanoi University of Mining and Geology, Hanoi, Vietnam

In this study, Pure SiO; solution extraction from incenerated solid wastes following after
aluminosilicate synthesis. The optimum conditions for obtaining both the pure SiO, solution and the
substantial amounts of unique residue material should be 200°C of reaction temperature, 1:30 of
sample:NaOH, 2M NaOH, and enough reaction time over 24 hours. The optimization of the pure SiO-
extraction proposes an effective way for recycling the abundant incinerated solid waste as well as other
waste ashes.



