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TONG HGP SIO, TU THUY TINH PHE THAI
BANG PHUONG PHAP KET TUA

® HUYNH TH| HONG HOA

TOMTAT:

Dé tai “tdng hgp SiO, tir thly tinh phé thai bing phuong phip két tiia” di téng hgp duge SiO, c6
kich thu6c 150 - 200nm (k&t qua do TEM) tir cdc yé&u t& khdo sat ban dau nhu: pH dau 1, pH cudi 7,

ndng do dich thiy tinh 1.5% va nhiét do say 50°C.

Tan dung ngudn thiy tinh ph& thii d€ tSng hop ra vat liéu SiO, véi chi phi thip, an toan, thin
thién mdi trudng va mang 1di ich kinh t& - xa hdi, c¢6 ¥ nghia khoa hoc thuc tién trong ddi song.
Tu khoéa: thity tinh ph€ théi, SiO,, phuong phap két tla.

1. Piat van dé

Ngay nay, van dé 6 nhiém mdi trudng ngay
cang nghiém trong: 6 nhiém ngudn nudc, dat,
khong khi.... Trong d6, c6 6 nhiém chit thdi rin nhu:
rac thai nhua, kim loai va rdc thai thiy tinh. Cac dd
ding lam bing thly tinh dudc st dung trong cudc
song hiing ngay bi v tao ra nhitng manh vun sit va
nhon gy tdn thuong cho con ngudi, ddng vat song
va tdc dong xau t6i mdi trudng. VAt dung bing thily
tinh luén dudgc ngudi ti€u dung chon lya, vi chiing
kh4 an toan cho stic khde con ngudi hon so vdi do
nhura, nhung viéc thu gom tdi ché thi lai rat khé
khin, vi tf 1€ thdy tinh t4i ch€ § cdc quoc gia dang
phét trién van con thap [1].

Mot trong cac loai vat li€u nano dudc st dung
rong rai phd bi€n hién nay d6 12 vat liéu nano silica.
SiO, ¢6 tng dung nhiéu trong linh vyc nhu xay
dung, thdi trang, luyén thiy tinh, tong hop san xut
silicagel, vat liéu x&r Iy nu6c,... Do c¢6 nhiéu dng
dung nén nhu cau st dung SiO, ngay cang ting trén
thi trudng. Viéc tin dung ngudn SiO, c6 trong thiy
tinh ph& thai c6 y nghia rat 16n d6i v6i nén kinh t&

nudc ta hién nay, han ché& nhap khiu SiO, tir cdc
nude nhu: An Do, Trung Qudc.,...

SiO, dudc tdng hgp ra tir thiy tinh phé thdi c6
nhiéu phuong phdp khic nhau. Trong d6, phuong
phap k&t tha kha don gidn, dé thuc hién, chi phi
thap va khé ning thu hdi cao [2]. & dé tai nghién
ctfu nay, sit dung ngudn nguyén liéu dau vao la
thiy sinh ph€ thdi sin c6 tai phong thi nghiém.

2. Poi tugng va phuong phap nghién cifu

2.1. P6i tugng nghién ciiu

Nguyén liéu 1a thiy tinh ph€ thai tai cdc phong
thi nghiém ctia Khoa Héa hoc ung dung - Trudng
bai hoc Tra Vinh.

Pé tai nghién cttu dua ra cdc yéu td 4nh hudng
dén qua trinh tdng hgp SiO, bing phuong phap két
tia.

2.2. Phuong phdp nghién citu

2.2.1. Phuong phdp thuc nghiém

Ti€n hanh tdng hgp SiO, tir thily tinh phé& thai.

Khdo sit va danh gia cic y&u té anh hudng dén
qué trinh tdng hgp SiO, va tim diéu kién t3i wu,
chon diéu kién t6t nhat dua vao kich thuSc hat va

$6 9 - Thang 4/2023 411



TAP CHi CONG THUONG

dién tich bé mit vat liéu tao thanh.

Hinh 1: Quy trinh 16ng hop SiO, tf thay tinh phé thdi bdng

2.2.2. Phuong phdp phén tich phuong phdp két tia
- Xdc dinh kich thuGc hat cta
vat liéu bing thi&t bi Particle size Thiy tinh phé thai |
measurement. —
- X4c dinh dién tich bé mit clia - Riza sach
vat liu bing thi€t bi TriStar II RERSTEET S — Cho vio HNO:
3020. @2-3mm) | e _ 0.5M/24 giy
- X4c dinh nhém chic cla vat ’Rf’a nwde cat
liéu biing phuong phap quang phd e
hdng ngoai (FTIR). SEr kb
- Xd4c dinh hinh thdi hoc cia vat
lieu bing kinh hién vi dién tr =
truyén qua (TEM). Chosio a8
Céc thi nghiém dudc bo tri lip SM/150°C/3 gty
lai 3 14an, xt ly k&t qui bing Loc
phuong phdp phan tich ANOVA |
d€ ddnh gid mdc do khac biét ¢6 ¥ Dich thy tinh
nghia gifta cidc gid tri v6i mic y
nghia P <0.05. (Hinh 1) Khao sat pH dau
3. K&t qua va thdo luan Khio st pHcudi [ TénghopSi0y ] Acid HCI(1:2)
3.1. Khdo sdt cdc diéu ki¢n anh Khio sit nong d6

huéng dén quy trinh téng hop
nano Silica
Céc y&u t6 4nh hudng dén qua

Khdo sit nhiét @osdy — * Vit liéu Si0s

\ Loc, rira va say

trinh tdng hdp nano silica dudgc
trinh bay § Bang 1.

Cdc yéu 16 anh hudng dén quda
trinh téng hop nano silica

Kich thudc hat c6 xu hudng
gidm khi ting ndng do dich thdy
tinh, cu thé€, ndng dd dich thiy tinh 0.5% c6 kich
thudc hat 476.7nm khi ting ndng d6 1én 1.5% thi
kich thuéc hat gidm con 104.7nm, vi khi ndng do
dich thdy tinh thdp (0.5%) nhung ndong d6 HCI
cao, cic phan t¥ nudc s& tdn cong vao san phim
trong moi trudng acid gdy ra phdn @ng thiy phin

l Do kich thirge hat (DLS)
! ¢ Do dién tich bé mit (BET)
Kiém tra
Xiéc dinh nhém chire (FTIR)
Xac dinh hinh thai bé mat (SEM)

va ngung tu nhanh hon [am cho kich thuéc hat 16n.
Khi ting ndng do dich thiy tinh (1.5%), kich thu6c
hatlai gidm vi qud trinh thdy phan va ngung tu sé
chAm hon so véi ndng dd dich thiy tinh thip
(0.5%). Nong do6 acid va dich thdy tinh thich hgp
thi toc do thiy phan nhanh hon t6¢ do ngung tu, do

Bdng 1. K&t qud khdo sat cdc yéu t6 dnh hudng qué trinh t6ng hdp nano silica

Diéu kién thich hop sau khi khao sat Kich thuéc hat (nm) | Dién tich b& m&t (m?g)
pH dau (1va12) 1 182.5 674.71
pH cudi (3pH 4, 5,6,7,8,9, 10, 11) 7 183.5 774.31
N6ng do dich thy tinh (2.5%, 2%, 1.5%, 1% va 0.5% ) 1.5% 104.7 828.44
Nhiét do sdy (50, 100, 200, 300, 500) (°C) 50°C 828.44
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d6 hinh thanh cdc hat ¢é kich thudc nhd
(ndng dd 1.5% c6 kich thuSc 104.7nm).
(Hinh 2)

3.2. Xdc dich kich thuéc hat cia vit lieu
Si0, bdng thiét bi
measurement

K&t qua xac dich kich thu6c hat cla vat
liéu SiO, dugc thé hién & Hinh 3.

Trén Hinh 3 chi thi'y xuit hién mot peak
c6 kich thu6c 122.1nm, chiéu rong clia
peak hep déu nay thé hién cac hat SiO, ¢

Particel size

sy ddong déu vé kich thudc va hinh dang, kich thudc
trung binh 104.7nm, PDI = 0.232 kh4 thap diéu nay
cho thay SiO, c6 sy phan tdn va hoa tan t6t trong hé

dung dich.

Hinh 2: Anh huéng néng dé dich thdy tinh dén qué
trinh 16ng hgp SiO,
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3.3. Két qua xdc dinh di¢n tich bé mdt ciia vit
ligu SiO, béing thiét bi Tristar 11 3020

K&t qui xéc dinh dién tich b& mit cda vat liéu
SiO, dugc thé hién & Hinh 4.

Hinh 3: Két qué do kich thudc hat Si0, & néng dé 1.5%

File Name: khao satnong do 1h.dts Dispersant Name: '\Vater
Record Number: 13 Dispersant RI: 1.230
Material RI: 1.46 Viscosity (cP): 08872
Material Absorbtion: 0.50 Measurement Date and Time: Monday, Aptil 04, 2022 1:09:08 PM
Temperature (°C): 25.0 Duration Used (s): 110
Count Rate (kcps): 350.3 Measurement Position (mm): 4.65
Cell Description: Glass cuvette with round aperture Attenuator: 10
Diam. (nm) % Intensity Width (nm)
322
Z-Average {(d.nm): 104.7 Peak 1: 1224 100.0 el
pdl: 0.232 Peak 2: Q.0o0 n.o 0.000
Intercept: 0.895 Peak 3: 0.000 0.0 0.0o0
Result quality : Good

Size Distribution by Intensity
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Tir Hinh 4 cho thdy dién tich bé mit Langmuir
clia vat liéu SiO, la 828.4367m¥g, diéu nay cho
tha'y dién tich bé mit ctia SiO, dudc tdng hgp ra 16n
ddng nghia v6i kich thudce hat nhd va c6 kich thude
16 xOp trung binh 2.04329nm.

3.5. Xdc dinh nhém chiic ciia vt li¢u SiO, bing
thiét bi quang pho FTIR

K&t qua xdc dinh nhém chic ctia vat liéu SiO,
th€ hién & Hinh 5.

Tir két qua do FTIR & Hinh 5 ta tha'y xut hién 1

peak c6 cudng d6 manh nhit & budc séng 1076.98
cm! day 1a dao dong dic trung cia lién két Si - O -
Si. Ngodi ra, con c6 cdc peak c¢6 cudng do thap &
buGc song 749.65 cm!, 579.12 cm™!, 554.87 cm! 1a
céc dao dong doi xitng va bat doi xitng clia lién két
Si- O - Si. Khong xuat hién céc peak & budc song tir
2500 cm™! d&n 3400 cm! chitng t nu6e da dudc loai
bd khoi vat liéu (diy dao dong cua ciac phan ti
nudc 1635 cm™) va khong c6 hgp chat hitu cd trong
vatliéu SiO, [36].

Hinh 4: Két qué do dién tich bé mdt cla vt liéu SiO,

TriStar Il 3020 V1.03 (V1.03)

Sample: ND2B
Operator: Hieu Bao
Submitter:
File: D:\DIENTI~1\ND2B.SMP

Started: 5/10/2022 8:29:39AM
Completed: 5/10/2022 1:12:48PM
Report Time: 5/10/2022 1:12:49PM
Warm Free Space: 6.8115 cm® Calculated
Equilibration Interval: 5s
Sample Density: 2.650 g/cm®

[M] micromeritics’
Micromeritics Instrument Corporation

Unit1 Port2

Summary Report

Surface Area
Single point surface area at P/Po = 0.293997837: 171.3943 m?/g

BET Surface Area: 114.4541 m3¥g
Langmuir Surface Area: 828.4367 m?/g
t-Plot External Surface Area: 190.6737 m?/g

Pore Volume

Single point adsorption total pore volume of pores
less than 1.6464 nm width at P/Po = 0.080575346: 0.058466 cm®/g

t-Plot micropore volume: -0.008750 cm?g

Pore Size
Adsorption average pore width (4V/A by BET): 2.04329 nm

Serial #: 199 Page 1

Analysis Adsorptive: N2
Analysis Bath Temp.: -195.850 °C
Sample Mass: 0.7321g
Cold Free Space: 21.4596 cm® Calculated
Low Pressure Dose: None
Automatic Degas: No
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3.6. Xdc dinh hinh thdi bé mdt
bang kinh hién vi di¢n tit truyén
qua (TEM)

K&t qua x4c dinh hinh thdi bé
mit dugc thé hién & Hinh 6.

Qua ké&t qua phan tich TEM &
Hinh 6 c6 thé quan sit thiy cdc
hat silica c6 kich thuGc khodng
150 - 200nm. Kich thuéc hat
phan bo khd déng déu. Cic hat
silica ¢6 xu huéng tao hinh cau
va két tu lai v6i nhau tao thanh
céc khdi SiO, gidp ching c6 cau
tric x6p. Pay 1a mot dic diém
quan trong cda SiO,.

4. Kétluan

Dé tai “Téng hgp SiO, tir thiy
tinh phé& thai bing phuong phép
két tha” da téng hop dugc SiO, c6
kich thu6c 150-200nm tit cdc y&u
t6 khao sat ban diu nhu: pH diu 1,
pH cudi 7, ndbng @6 dich thiy tinh
1.5% va nhiét do sy 50°C. Cic
dic tinh ctia sdn pham dudc phan
tich b&i DLS, BET, TEM, FTIR.
Dé tai di tin dung ngudn thiy
tinh phé thai d€ tdng hop ra vat
liéu SiO, c6 y nghia khoa hoc thuc
tién trong ddi song, han ché& o
nhiém rac thdi gidi quyé&t van dé 6
nhiém moi trudng cla th€ giGi n6i
chung va Viét Nam n6i riéng

TAILIEU THAM KHAO:

Hinh 5: Két qud do FTIR cla vét liéu Si0,
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Hinh 6: Két qué do TEM cua vét liéu SiO,
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SYNTHESIZING SIO, FROM WASTE GLASS
BY USING THE PRECIPITATION METHOD

® Master. HUYNH THI HONG HOA
Tra Vinh University

ABSTRACT:

In this study, SiO, with size 150-200 nm (TEM measurement results) is synthesized by using
the precipitation method with observations, such as: initial pH 1 and final pH 7, 1.5% glass
solution and drying temperature of 50°C. Waste glass is utilized to produce SiO, material and this
process has practical scientific significance and socio-economic benefits. This process is cheap,
safe and environmentally friendly.

Keywords: waste glass, SiO,, precipitation method.
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