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Tong hop khoang Wollastonite bing phan ung 2 giai doan
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Tém tit:

Nghién ctru nay trinh bay quy trinh tong hop khoang Wollastonite (Ca0.SiO,) bang phin tng 2 giai doan thiiy nhiét
va nung dung nguyen lidu triu va portlandite. Mau tro triu sau khi nung du’(rc tron véi Ca(OH), theo ty 1¢ mol Ca/Si
13 1,0, dwoe hép thiy nhiét & 180°C nhim thu khoing Xonotlite. Khoang Xonotlite dwgc xir ly nhlet 6 900°C trong 5
gio thu khoing Wollastonite c6 hinh s¢i dan xen tao 16 xop lién thong véi kich thwée 1~2 pm, phu hgp cho cac rng

dung trong cong nghiép.
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Abstract:

This research presents the synthesis process of
Wollastonite mineral by two stage reaction, hydrothermal
and calcination, using Vietnam rice husk and portlandite.
The rice husk ash after burning was batch mixed with
Ca(OH), with the Ca/Si molar ratio of 1.0, followed by
hydrothermal treatment at 180°C to obtain Xonotlite
mineral. The obtained Xonotlite mineral was calcined at
900°C for 5 hours to form a Wollastonite owning fibre
shape interlocked together to form an interconnected
porous structure with a pore size of 1~2 pm, which could
be suitable for industrial application.

Keywords: hydrothermal reaction, rice hush, Wollastonite.
Classification number: 2.5

‘Tac gia lién hé: Email: phamtrungkien@hcmut.edu.vn

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(8) 8.2022

1. M6 dau

Khoang Wollastonite ¢6 nhiéu tng dung trong cong
nghiép san xuét nhua, cao su, gém, luyén kim, vat li¢u xay
dung va cac san phém lam vat liéu ma sat, mai mon... Pac
biét trong linh vuc gdm st, Wollastonite 12 ngudn cung cip
CaO va SiO cho men, frit hay engobe gilta men va xuong.
Wollastonite 1a chit giup on dinh men, ting bé day engobe,
chéng nirt hay bong men. Wollastonite con duoc sir dung
nhiéu trong linh vyc xay dung nhu 14 chat trg dung cho xi
mang dong ran nhanh, ¢t liéu cho vira cuong do cao, chét
don cho cac thanh ph?m chéng chay, chit cach nhiét, vat
liéu chiu lira, son silicate. .. [1-4]. Tuy nhién, Viét Nam hién
bat loi vi khong c6 md Wollastonite, viéc nhdp Wollastonite
tir nudc ngoai 1am anh huong dén chét lugng san pham.
Trong cac nghién ctu trude, ching téi da bao cao viéce tan
dung trau, tro trdu cho cac ung dung cong nghiép, nhung
van chua c6 viéc tong hop khoang Wollastonite [5-7] tir
trau. Trong nghién ctru nay, ching t6i bdo co viéc tong
hop Wollastonite tur trdu va Ca(OH), thong qua phan ng
thiy nhiét tao khoang Xonotlite va xur Iy nhiét tao khodng
Wollastonite, v&i nhidu ng dung trong cong nghiép.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu nghién ciru

Triu twoi duge cung cAp boi Tap doan Loc Troi (An
Giang). Triu twoi dugc nghién min bing may nghién siéu
tbc (mad may 3A, cong suit 3 kW, Cong ty Thiét bi nong
nghi¢p Tuén Tu, Viét Nam), qua sang 0,45 mm thu triu min.
Trau min dugc phan tich nhiét vi sai nham tim nhiét do nung
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phu hop. Trdu min duge dbt & 500°C, luu trong 4 gid (10
Naberthem 1400, Burc) véi tde do nang nhiét 10°C/phut, thu
tro triu cung cép Si0,. Ca(OH), thwong mai dugc cung cap
boi Cong ty Hoa chat Xilong (Trung Quoc).

2.2. Phuwong phap nghién cvru

Téng hop khodng Xonotlite bang phan irng thity nhiét:
Tro triu va Ca(OH), dugc phéi tron theo ty 16 mol Ca/Si 1a
1,0, thuc hién phan ung thuy nhiét ¢ 180°C trong 12 va 24
gid nham thu khoang Xonotlite [7]. Hé théng thuy nhiét
duoc dit trong 10 sy & 180°C (16 sdy GE300, dung tich 40 1).

Téng hop khodng Wollastonite tiv Xonotlite: Cac mau
khong thuy nhiét, thuy nhiét & 180°C trong 12 va 24 gio
duge xur 1y nhiét 1an lugt & 700 va 900°C trong 5 gid bang 10
nung Nabertherm 1400 nham khao sat kha ning chuyén hoa
cua Xonotlite sang Wollastonite.

Cdc phwong phdp phén tich vi cau triic:

Phan tich nhiéu xa tia X (XRD): Mau dugc phan tich
XRD theo phuong phép bot (Bruker, D8 Advance, Diic),
goc quét 2 theta tir 5 dén 60°, van hanh ¢ 40 kV va 40 mA.

Quan sat hinh thai miu bang kinh hién vi dién tir quét
(SEM): Mau bt dugc phu trén dé kim loai dong, phan tich
SEM bang may Hitachi S-4800 (FE-SEM) ¢ 10 kV.

3. Két qua va ban luan

3.1. Phan tich mdu tro triu sau khi dot & 500°C trong 4 gio

Hinh 1 1a gian d6 XRD méu trdu sau khi dét & 500°C
trong 4 gio. Két qua XRD cho thay mau ton tai pha tinh thé
cuia cristobalite (PDF#39-1425), v6i dinh nhiéu xa & 22° ¢6
bé rong mau 16n, giup mau tro c6 kha ning hoat hoa cao khi
tron v6i Ca(OH), cho phéan tng thuy nhiét.

Cuwong d6/khdng don vi

10 15 20 25 30 35 40
2theta/dd

Hinh 1. XRD mau trau sau khi dét & 500°C trong 4 gio-.
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3.2. Anh hwong ciia nhiét dj thity nhiét Ién thanh phan
pha khodang Wollastonite tao thanh

Hinh 2 thé hién két qua phén tich XRD cac mau khong
thily nhiét, thity nhiét & 180°C trong 12 va 24 gio lan lugt
duoc xir 1y nhiét & 700 va 900°C trong 5 gid. Mau khong
hép thily nhiét chi thé hién dinh nhidu xa cua portlandite
Ca(OH), PDF#04-0733 v¢i dinh nhiéu xa 2 theta & 18, 29
va 34° (hinh 2A). Diéu nay do trau khi d6t ¢ 500°C trong
4 giod 1a cristobalite do tinh thé thip, nén phd tong hop cia
mau khong hép chi thé hién dinh nhiéu xa cta portlandite.
Khi xtr 1y nhiét mau & 700°C s& thu duoc da voi (PDF#37-
1497) do hign tuong nhiét phan ciia Ca(OH), thanh CaO va
portlandite con du (hinh 2B). Khi nang nhié¢t d¢ nhié¢t phan
1&n 900°C s& xuét hién tinh thé cristobalite PDF#39-1425 &
2 theta 22° (hinh 2C). Trai nguoc v6i hién tugng trén, ta thiy
mau sau khi thiy nhiét & 180°C trong 12 va 24 gi¢ 1a khoang
Xonotlite PDF#23-0125 (hinh 2D va 2K). Khi nang nhiét
d% 1én 700°C déu thu duoc khoang Xonotlite va CaO duoc
phan huy tir portlandite (hinh 2E va 2H). Khi nang nhiét do
1én 900°C s¢& thu dugc Wollastonite PDF#27-0088 voi goc
nhiéu xa 2 theta & 30° (hinh 2F va 2L). Diéu nay co thé giai
thich 1a do ty 1& mol ban dau cua Ca/Si 1a 1,0, sau khi hip
thuy nhiét s€ tao khoang Xonotlite cling c6 ty 1€ mol Ca/Si
la 1,0. Khi xu ly nhiét khoang nay ¢ 900°C s€ thu dugc
khoang Wollastonite c6 ty 1¢ mol Ca/Si la 1,0.
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Hinh 2. XRD khong thuy nhiét (A); thay nhiét & 180°C trong 12
gi® (D) va 24 gi® (K). Cac mau dwoc nung & 700 va 900°C trong 5
gi®, cu thé: (B va C) MAu khéng thay nhiét nung 700 va 900°C; (E
va F) MAu thady nhiét & 180°C/12 gi¢ nung 700 va 900°C; (H va L)
Mau thdy nhiét & 180°C/24 gi&» nung 700 va 900°C. P: portlandite
Ca(OH), PDF#04-0733; X: Xonotlite PDF #23-0125; C: crystobalite
SiO, PDF#39-1425; L: lime CaO PDF#37-1497: W: Wollastonite

PDF#27-0088.

Déi voi mau thuy nhiét ¢ 180°C trong 12 gio (hinh 2D),
gdbm ¢6 thanh phan pha 1a Xonotlite ¢ cong thitc hoa hoc
CaSi 0 ,(OH), khi nang nhi¢t ¢ 700°C s€ bi phén huy thanh

Ca(OH), (PDF#04-0733), CaO (PDF#37-1497) va SiO, vo dinh
hinh (khong hién thi trén XRD) theo phuong trinh phan tng (1).
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Ca,Si,0,,(OH), >Ca(OH), + 5Ca0 + 6Si0, (1)

Khi nang nhiét 1€n 900°C, Ca(OH), phan huy thanh CaO
va hoi nuéc, sau d6 CaO tiép tyc phan ung véi SiO, v6 dinh
hinh d thu khoang Wollastonite theo phuong trinh phan
ung (2) va (3):

Ca(OH), >CaO + H,0 @)
Ca0+Si0, >Ca0.Sio, 3)

Trong trudng hop mau thuy nhiét & 180°C trong 24
gi0 (hinh 2K), do nhiét d¢ thuy nhiét cao hon nén khoang
Xonotlite thu dugc c6 hoat tinh cao hon, khi nung & 700°C sé&
thu duogc san phém la CaO thay vi Ca(OH), (hinh 2H) theo
phan tng (4). Tiép theo, CaO tu do s& phan tng véi SiO,
v6 dinh hinh dé tao khoang Wollastonite nhu phan tmg (3).

Ca,Si,0, (OH), >6Ca0+6Si0, + H,0 4)

3.3. Anh hwéng ciia nhiét dp hép thiiy nhiét lén hinh
thdi khodng Wollastonite tao thanh

Hinh 3D cho thdy, mau khong hap khi nung & 900°C ¢
dang tdm cua tinh thé portlandite (miii tén den), trong khi
hinh 3E va 3F cho thdy tinh thé Wollastonite tao thanh ¢
dang tAm (miii tén den) va soi (mii tén tring). Dang soi cia
Wollastonite (miii tén tring) do trong qué trinh hip cac tinh
thé Ca(OH), bi hoa tan va phan ung v6i pha vo dinh hinh
cristobalite SiO,, sau d6 tai két tinh thu khoang Xonotlite
hinh sgi. Khoang Xonotlite nay khi dugc xu ly nhiét &
900°C trong 5 gio s& chuyén héa thanh khodng Wollastonite
dang soi. Do cdu triic dang soi, tao cac 16 xdp lién thong co
kich thudc 1~2 um, khoang Wollastonite nay c6 kha ning
g dung trong cong nghiép son mang cac chit tao mau,
cong nghiép cach nhiét cach am hodc vat liéu chiu Itra trong
ceramic.

(A) Mau khéng thay nhigt
nung 900°C/5 gi¢»

(B) Mau thiy nhiét 180°C/12
gi®* nung 900°C/5 gié*

(C):Mau thuy nhiét 180°C/24
gi¢ nung 900°C/5 gio»

500X

50 um
— A
(F) Mau thay nhiét 180°C/24
gi® nung 900°C/5 gi&»

(E) Mau thay nhiét 180°C/12
igi® nung 900°C/5 gi&

Hinh 3. SEM mau khoang Wollastonite tao thanh & dé phéng
dai 500X va 5000X. (A va D) Mau khéng hép nung & 900°C; (B va
E) M&u h&p & 180°C trong 12 gi® va nung & 900°C; (C va F) Mau
hép & 180°C trong 24 gi®» va nung & 900°C.
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Y nghia ciia nghién ctru can dugc dit trong boi canh diéu
kién thi nghiém. Véi luong triu phé thai ngay cang ting,
can nhiéu nghién ctru tan dung silica tir tro trdu cho cac
g dung k¥ thuat. Nghién ctru nay da cho thay, bang phan
(g thuy nhiét c6 thé tdng hop khoang Xonotlite tir nguyén
lidu tro trdu va Ca(OH),. Biang cach nhiét phan khoang
Xonotlie thu dugc & 900°C trong 5 gid, c6 thé thu khoang
Wollastonite c¢6 nhiéu tng dung trong cong nghiép.

4. Két luan

Nhom nghién ctru di tong hop thanh cong khoang
Wollastonite tir nguyén liéu tro tru va Ca(OH), bang phan
ung thiy nhiét & 180°C trong 12 va 24 gio. Khoang Xonotlite
thu dugc khi nhiét phan & 900°C trong 5 gid s& chuyén hoa
thanh khoang Wollastonite du¢i dang s¢i voi cAu truc 16
x6p lién thong, co nhiéu tng dung trong cong nghiép. Cac
nghién ctru khéc vé img dung khoang Wollastonite nay dang
duoc trién khai tiép.

LOI CAM ON

Nghién ctru nay dugc tai tro bdi Dai hoc Quéc gia TP Hb
Chi Minh trong khudn kho dé tai ma sé C2019-20-29 va su
hd tro clia Truong Dai hoc Bach khoa (Pai hoc Qubc gia TP
Ho Chi Minh). Chung t6i xin trin trong cam on.

TAI LIEU THAM KHAO

[17A. Soliman, N. Nehdi (2014), “Effects of shrinkage reducing admixture
and wollastonite microfiber on early-age behavior of ultra-high performance
concrete”, Cement & Concrete Composites, 46, pp.81-89, DOIL: 10.1016/j.
cemconcomp.2013.11.008.

[2] M. Tiggemann, D. Tomacheski, F. Celso, et al. (2013), “Use of
wollastonite in a thermoplastic elastomer composition”, Polymer Testing,
32(8), pp.1373-137, DOL: 10.1016/j.polymertesting.2013.08.017

[3] S.A. Saadaldin, A.S. Rizkalla (2014), “Synthesis and characterization
of wollastonite glass-ceramics for dental implant applications”, Dental.
Materials, 30(3), pp.364-371, DOI: 10.1016/j.dental.2013.12.007.

[4] P.T. Kien, H.T. Nguyen, N.H. Thang, et al. (2015), “Properties and
microstructure of geopolymer from red mud, rice husk ash and diatomite”,
Journal of Science and Technology, 53(2B), pp.215-221.

[5]P.T. Kien, H.T. Nguyen, D.Q. Minh, et al. (2014), “Research on wasted
glass as non-firing brick using hydrothermal method”, Journal of Science and
Technology, 52(4A), pp.198-204.

[6] M.A.B. Promentilla, N.H. Thang, P.T. Kien, et al. (2016), “Optimizing
ternary-blended geopolymers with multi-response surface analysis”, Waste
and Biomass Valorization, 7, pp.929-939, DOI: 10.1007/512649-016-9490-8.

[7] P.T. Kien, T.T.T. Ly, P.T.L. Thanh, et al. (2017), “A novel study on
using Vietnam rice hush ash and cullet as environmental materials”, MATEC
Web of Conferences, 97, DOI: 10.1051/matecconf/20179701118.



