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Ti wu hoa thuc nghiém quy trinh tong hop
magnesium silicate vo dinh hinh bang
phuong phap bé mat dap tmg tmg dung
trong qua trinh hap phu

Vii Thi Nhu Quynh, Nguyén Hoang Quy, Nguyén Anh Mai

Tém tit — Trong nghién ciru nay, magnesium
silicate dwge tong hop bing phwong phap két tia va
dugc ung dung trong cic qua trinh xi ly miu phan
tich bang phuong phap chiét pha rin. Khio sat quy
trinh tong hop magnesium silicate bang phuong
phap quy hoach thue nghiém true giao bac hai theo
phwong phap phap bé mit dap ng, cung cip diéu
Kién phan ng t8i wu nhw sau: (1) ty 1¢ mol phan ing
giita dung dich mudi sodium silicate léng va dung
dich mudi magnesi clorua 1a 1,1; (2) téc do khuay
dung dich sodium silicate 1a 177 rpm, (3) tbc dd dong
cia dung dich mudi magnesium chloride 1 3,74
mL/phat, nhiét d¢ siy 1a 98 °C. Sau d6 san phim
dwoc siy ¢ nhiét dd nay trong 6 gio dé loai nwéc hip
phu. Sén phim magnesium silicate ¢6 ciu tric vo
dinh hinh, kich thuéc hat trung binh khodng 116 pm,
dién tich bé mit 454 m?/g, kha niing hip phu glyceryl
trioleate dat 110 mg glyceryl trioleate/g magnesium
silicate, twong dwong san pham florisil thwong mai.

Tir khéa — Magnesium silicate, téi wu héa, phwong
phap bé mit dap ing, hip phu.

1 MO DAU

Vét liéu silicate dugc ung dung rong rii trong

nhiéu linh vuc nhu lam vat liéu xir i miu

trong linh vyc phan tich, hép phu kim loai
ning trong xir 1y nudc [6], lam chat don trong
nganh cong nghiép son,.. Trong nganh duogc,
magnesmm silicate dung lam chat mang thubc
trong diéu tri ngd doc, tiéu hoa, kho tiéu hay tinh
trang viém rudt non, da day, ... Magnesium silicate
con duge dung trong san xuat banh keo nhu chét
chéng két dinh, chat chong dong hay thay thé TiO
tao mau trang trong banh keo.
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Magnesium silicate c¢6 thé thu dugc béng
phuong phép tao tua tir dung dich sodium silicate
v6i dung dich mubi magnesium. B& mit magnesi
silicat mang nhitng goc hydroxyl (silanol) gilt vai
tro tam hoat tinh.

Qua4 trinh nghién ctru v& magnesium silicate d
dugc dé cap trong nhiéu d& tai nghién ctru nhu
Ozgul O. va dong sy da khao sat kha ning hap phu
clia magnesium silicate tir tro trdu, két qua cho
thdy kha nang hdp phu lipid cia magnesium
silicate diéu ché tir tro trdu cao hon magnesol XL-
mot dang magnesium silicate téng hop va than
hoat tinh. Cac diéu kién cia phan tng téng hop
nhu téc do dong, loai mubi magnesium, nhiét do
phan tng va chat lam sach vat liéu thudng ciing
duoc khao sat bdi Terzioglua [1]. Bén canh khao
sat ciia Dietemann vé tic dong cua séng sidu 4m
(ultrasound) dén kich thu6c hat [7] viée tong hop
magnesium silicate kich thudc nano ciing dugc
nghién ctru boi Sei-ichi Suda [8] va Yuan Zhuang
[6] v&i phuong phap sol-gel.

Céc nghién ctru da dua ra thong s6 qua trinh
tong hop vat liéu magnesium silicate dang xop véi
kich thudc hat micromet hay nanomet bang nhitng
khao sat don bién doc lap. Nghién ctru nay mong
mudn danh gia sy twong tac giita cac bién nay 1én
kha nang hdp phu vat liéu bang mdi quan hé toan
hoc.

2 VAT LIEU VA PHUONG PHAP
Quy trinh téng hop

Tbc d6 bom tac chét, tc do khudy tron hdn hop,
ty 1€ tac chit va nhiét do siy két tia trong phan
(g tong hop magnesium silicate 1a cac thong so
co ban quyet dinh tinh chét vat 1y cua san phim
anh huong dén kha nang img dung nhu kich thuge
hat, dién tich bé mat. Dung dich mubi magnesium
chloride dugc bom vao dung dich sodium silicate
v6i toc do xac dinh nhd bom dinh lwong xylanh
NE100 cua New Era. Dung dich sodium silicate
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ding trong tong hop c6 ndng d¢ xac dinh va dugce
khudy tron bang may khudy diia IKA-EUROSTAR
100 control nhim khéng ché qua trinh tiép Xlc
pha. Phan tg thuc hién & nhiét ¢ phong, ap suat
1 atm. Két tia hinh thanh duoc rira nhiéu 1an bang
nudc am theo phuwong phap rira gan cho dén khi
nudc rira ¢o pH trung tinh (~ 7) nhiam loai bo cac
tap chat. Ly tim ldy ta va tién hanh siy & nhiét o
thich hop. Kha niang hap phu glyceryl trioleate trén
1 g san pham dugc chon dé xay dung ham muc
tiéu.

Nguyén vit liéu

Dung dich sodium silicate—Na,O.xSiO; long vai
ham lugng NayO la 10,6% va SiO; la 26,5%
(modul 2,5) 13 san pham cta nha may Hoa chat
Bién Hoa, Pong Nai, mubi MgCL, cua Xilong
Chemical, Trung Quc.

Panh gia kha ning hip phu bing glyceryl
trioleat 99% cta J&K Scientific, vat liéu hdp phu
dbi chiéu 1a Florisil cua J.T. Baker, cot SPE
Florisil 2000 mg/6 mL (Teknokroma).

Methyl blue, cac hydrocarbon dung trong khao
sat tng dung hip phu dau khoang bao gdm chuéin
toluene, hexadecan, isooctan (d6 tinh khiét 99,9%,
Merck), chuin dung dich hdn hop thude trir sdu
gbc clo 10 ppm cua Dr Ehrenstorfer.

Phwong phap danh gia chét lwgng vit liéu
D¢ hdp phu glyceryl trioleate

Can chinh xac lugng khoang 200 mg glyceryl
trioleate trong cbc thily tinh, hoa tan bang 20 mL
hexane. Nhoi chinh xac khoang 500 mg vat liéu
vao cot thuy tinh c6 khoa, duong kinh lem, chiéu
dai 30 cm. Hoat hoa cot béng 5 mL hexane, nap
dung dich glyceryl trioleate 1én cot, rira lai 2 1an,
mdi 1an 10 mL hexane. Gop toan bo dich sau cot,
tién hanh c6 quay chan khong thu hdi va xac dinh
luong glyceryl trioleate con lai. Do hép phu
glyceryl trioleate trén 1 g san pham dugc tinh theo
cong thuce (1):

A= m -m *1000( oloate) (1)
m 9

Trong d6 m, 14 khéi lugng glyceryl trioleate ban
dau truéc hap phu (g), m’: khéi lugng glyceryl
trioleate khong duogc hép phy, m: khéi luwong
magnesium silicate khéo sat (g).

Do kha nang hip phu dau khoang - ing dung
phéan tich diu khoang trong nuéc bé mat

Xay dung duong chugm ctia d6 hip thu véi ham
lugng dau khoang. Nhoéi 5 g magnesium silicate
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vao cot nhdi 30 cm. Pha dung dich 50 mg/L dau
khoang, 1dy 10 mL cho qua cot hip phu. Xac dinh
ham luong dau khoang bi hip phu bing phuong
phép FT-IR (TCVN 7369: 2004).

Panh gia kha ning Wng dung lim sach miu
phén tich thuoc trir su

Mau tom duoc thém hdn hop chuan cac thude
trr sdu Lindan, Endrin, Diendrin, Heptachlor,
Heptachlor epoxide, Aldrin, B BHC, Deta BHC, a
Chlordane Endosulfanl, DDE, Endrin aldehyde &
nong do 100 ppb va thuc hién quy trinh phan tich
song song v6i mau trang nhu sau: Can 5 g mau vao
ong nghiém, thém 15 mL ethyl acetat, lac chiét va
1ap lai hai 1an. Dich chiét dwoc gop lai va thdi kho
bé'lng khi N sau d6 dugc hoa tan lai bé‘mg ImL
hexane. Nhoi 1g vat liéu vao xylanh nhya 6 mL,
phit thém 1 cm NazSO4 khan. Hoat héa cot bang
5mL hexane, tai mau 1én ¢t va rira giai bang 9 mL
hexane:dichleromethane 7:3, v/v. Théi kho dich
qua cot va dinh mirc 1 mL bang ethyl acetate.

Mau duoc tiém vao hé sic ki v6i thong sé nhu
sau: Hé Trace GC-MS 0222 cua Thermo, dau do
ECD, c0t phan tich: DB-35MS (0,32 mm x 30 m,
0,52 pum). Chuong trinh nhiét: 90°C giir 1 phut,
tang 8,5°C/ph(t 1&n 300°C, giir 10 phut. Toc do khi
mang: 1,2 mL/phut, nhiét do budng tiém, 10 cot:
250°C, nhiét do dau do: 300°C.

Panh gia ham lwgng kim loai trong vét li¢u

Vit liéu dugc hoa tan bang phuwong phap kiém
chay, mau dugc can chinh xac mot lugng khoing
0,2 g vao chén nickel, thém vao 3 g KOH, nung
650°C trong 30 phut, tiép tuc hoa tan mau bang 50
mL nude nong cung 50 mL dung dich HCI 36%,
dinh mtic va tién hanh do trén thiét bj ICP-OES.
Xac dinh ham luong cac nguyén t6: Mg, Si, Na va
mot s6 kim loai tap co trong vat lidu.

Két qua thue nghiém
Khodng gid tri ciia cac théng sé khdo sdt

Qué trinh khao sat nay dwoc thyc hién theo
phuong phéap quy hoach thuc nghiém truc giao bac
hai theo phuong phap be mit dap ng dung phan
mém Minitab 16 dé tién hanh giai va so sanh v&i
gia tri thyc nghiém.

Tac chat 13 magiesium chloride 1-M, sodium
silicate 1ong 1-M. Bdn thong s6 anh huéng truc
tiép dugc lya chon tac dong dén ham muc tiéu
(kha ning hdp phu glyceryl trioleate) 1a toc do
khudy sodium silicate, toc d6 thém dung dich
magnesi clorua, ty 1& ham lugng gitta sodium
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silicate va magnesium chloride, va nhiét do say két

Bang 1. Khoang gié tri ciia céc thong sb khao sat

tha (thoi gian sdy cd dinh 14 15 gio).
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STT Théng so Nhig?t do Toc do khuay Toc d6 dong Ty 1€ mol
say *150 vong MgCl, Na,SiO3:MgCl,
°C /phut mL/phat (Xp)

(Xa) (Xe) (Xc)
1 Zinax 100 6 8 2,3
2 Znin 70 2 4 13
Z, 85 4 6 1,8
4 AZ 15 2 2 0,5

Zmax, Zmin, Zo, AZ Ung voi gia tri cao nhét, thép
nhét, gia tri trung binh va khoang cach tir gia tri
trung binh dén cac gi4 tri cao nhét va thap nhét ciia
céc thong sb khao sat. Khi dua vao tinh toan céc
dir liéu duoc chuyén sang dai lugng khong thir
-1,

Az

nguyén theo nguyén tic nhu sau: A=

(twong tu céac dai lugng khac)

Khao sat & tdm g v6i gia tri trung binh cia tat
ca cac thong so dugce thuc hién 4 lan nghiém nham
xac dinh d¢ sai 1éch thyc nghiém. Tong so thuc
nghiém dugc tién hanh 1a 25 véi canh tay don a2
la 2.

Phwong trinh thuc nghiém va kiém dinh

Phuong trinh biéu dién mdi quan hé giita ham
dap ung v6i cac thong sé khao sat thu duoc tir
phan mém Minitab 16 v6i A, B, C, D 1a nhiét d6
sdy, toc do khuay, toc do thém MgCl, va ty 1é mol
natri silicat va MgCl, nhu sau:

y=16,1 + 4,6A - 8,4B - 2,2C - 2,5D - 9,9A% +
19,4B?- 4,3C?+ 1,7D?- 5,3AB - 4,5AC +

0,004AD + 3,8BC +1,2BD - 1,5CD (2)

) Kiém dinh lai Rhuong grinh va loai t;() cac hé
s0 khong c6 nghia bang chuan student. Két qua thu
duogc phuong trinh (3)

y=16,1 + 4,6A - 8,4B - 2,5D - 9,9A% +19,4B2 -
4,3C% 5,3AB - 4,5AC +3,8BC (3)

Kiém dinh phuong trinh (3) thu duoc so voi
thyc nghiém, véi s6 lugng hé s thu dugc 1a 10,
thu dugc gia tri Fiso thuc nghiém 1a 7,8 so sanh
v6i chuan Fiso 13 26 vé6i do tin cay p 1a 95%, nén
phuong trinh kiém dinh thu dugc hoan toan phu
hop vai thuc nghiém.

Phuong trinh (3) cho thdy téc do khudy (B) tac
dong manh dén d6 hip phu glyceryl trioleate (-8,4
B va 19,4 B?). Toc do khuay cang cao cho hi¢u
qué hip phu cang 16n, do hé s6 ctia B2 16n. Nguoc
lai nhiét do sdy vat liéu sau khi két tia (A) khong

nén cao qua vi lam giam dang ké kha nang hép
phu. Ty 1& mol giita hai luu chat can khdng ché
theo phuong trinh tao tia tao hiéu sudt san pham
16n nhét vé ham luong:

1,3 Na;0.1,6 SiO; + 1,6 MgCl; + 0,3 H.O >
2,6 NaCl + 1,6 Mg0.1,3 SiO, + 0,6 HCI

Két qua tinh toan cho thiy de dat gia tri ham
muc tiéu 16n nhat véi cac thong sb nam trong vung
khéo sat c6 gia tri nhu sau: nhiét do sy (A) 98°C,
tbc do khudy (B) 177 rpm, téc d6 bom dung dich
MgClz, (C) 3,74 mbl/phat; ty 1& mol
Na.SiO3:MgCl. (D) bang 1,1. San pham duoc tong
hop tai diéu kién tdi wu néu trén ¢ kha nang hap
phu glyceryl trioleate cao gap 1,4 1an so véi florisil
thuong mai (110,4 mg so vdi 79,4 mg glyceryl
trioleate/g vat li¢u).

Céc thong s6 tdi wu nay dugc s dung cho cac
khao sét tiép theo.

Anh huéng cua nhiét d va thoi gian siy
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Hinh 1. Do hip phu glyceryl trioleate _cua magnesium silicate
theo thoi gian say

Thm gian say anh hudng toi tong nang luong
cung cip cho viéc hinh thanh 15 x5p cua san pham
va loai bo nuéc bé mat cua vat liéu. Thoi gian say
cling anh huéng dén bai toan kinh té, tinh ung
dung ctia quy trinh vao thyc tién san xuét, nén viéc
danh gia thoi gian sy 1a rat can thiét.

Khao sat thoi gian sdy tir 3-24 gid tai 98°C cho
thiy d6 hap phu glyceryl trioleate cua san pham
tang theo thoi gian sdy nhung sau 6 gid sdy thi gin
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nhu khong déi cho dép 42 gi¢ (Hinh 1). Nhu vay
chi cép 6 gio 1a du dé loai nudc va hoat hoa cac
tam hap phu cua vat lig¢u.

Chuong trinh nhiét d9 say (T = f(t))

Nhiét @6 sdy anh huong dén tinh chat hap phu
ciia vat liéu qua hé sb trén phuong trinh thyc
nghi¢m, tuong ung la -8,4 va 19,4 cua bac 1 va bac
2. Khao sat tuong quan giita su thay doi nhiét do
sdy va kha ning hap phu cua vat liéu duoc tién
hanh qua 2 chuong trinh nhiét (Bang 2).

Mau dugc tong hop theo diéu kién tbi wu va tién
hanh nung hoat héa 1&€n 650°C trong 4 h ciing duoc
so sanh trong thi nghiém nay.

Khi so sanh d6 hap phu cua hai loai chuong
trinh nhiét cing v6i ché do sdy dang nhiét, trudce
nung va sau nung, cac gia trj nay khong chénh léch
nhau nhiéu (Hinh 2). Ly giai thong qua gian d6
TGA (hinh 3), qua vung nhiét d§ lon hon 95°C
méi xuét hién su thay ddi céu trac. Do d6, cac ché
d6 diéu chinh chuong trinh nhiét dudi 95°C khdng
lam thay ddi 16n dén d6 hap phu cua vat lidu so voi
truong hop sdy déng nhiét.

Bang 2. Chuong trinh nhiét d séy vt liéu

STT T-°C Chuong trinh nhiét
Py P,

1 29 0 0
2 50 2
3 50 182
4 85 184 10
5 85 364 190
6 98 366 200
7 98 1,440 1,400

S0 sinh 44 hip phes cin phim theo nkadt 45
(mg glyceryl mwoleate'g vit lidu)

-
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Hinh 2. So sanh dd hap phu glyceryl trioleate ciia san phim
theo chuong trinh nhiét say kho san pham

Céu triic va d9 tinh khiét ciia san pham

San pham tong hop theo cac thong s6 tbi uu tir
mo hinh t6i wu héa thyc nghiém, thoi gian say: 6h,
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khong st dung chuong trinh nhiét. San pham tiép
tuc duoc tién hanh nung hoat hoa & 600°C va tién
hanh phén tich cdu triic bang FT-IR so sanh véi vat
liéu khong nung. Két qua thu duge nhu sau:

Dbi voi phd FT-IR, cac dao dong trong ving
1.100-900 cm dic trung cho nhém siloxane Si —
O-Si va ving 600 cm™ dao dong udn ciia nhom
nay. Trong ving tir 1025-968 cm™ 1a dao dong
dang co gidn bat ddi xing nhom siloxane. Dao
dong trong ving 3.800-3050 cm* 1a dao dong dic
trung ctia nhom OH. Phd FT-IR thu dugc hoan
toan twong ty phd ghi nhan trudéc 46 vé
magnesium silicate ctia Iyad Rashid [10].

Ph6 XRD cua vét liéu cho két qua vo dinh hinh,
khong xuat hién miii ddc trung cdu triic tinh thé
nao trén sic ky dd. Goc quét 20 tir 20 dén 30 do
xuit hién mot ving nhé cao (Hinh 4). Két qua nay,
ciing twong tw nghién ctru cua Sevil Ozgiil-Yiicel
[4].

Ham luong kim loai trong san phdm duoc do
trén thiét bj ICP-OES, ty 16 ham luong giita Mg/Si
= 2,8 dap ung yéu cau cua florisil thwong mai (2,5
—4,5). O mirc ppm, khong phat hién cac nguyén tb
Fe, Al, Cu, Zn, Cr, Pb, Mn, Ti. Ham lugng anion
hoa tan dugc phéan tich bang sic ky trao doi ion
cho thiy khong c6 sy xuat hién cia cac anion
8042', PO43', NO3

Kich thudc hat trung binh cta san pham 1a 116
pm va gid tri trung vi la 95 pm, twong ty kich
thudc hat nhdi cot SPE Sigma Aldrich (Hinh 6).

Bang 3. Tinh chét vat Iy va kha ndng hap phu cua magnesi
silicate tong hgp va thuong mai

ST | Magnesi | Diéntich | Thétich | Do hip phu
T silicat bé mat* | 15 xép* glyceryl
(m?/g) (cm?¥qg) trioleate
(mg/g)
1 MgSiO; 455 0,325 111
2 MgSiO3 189 0,214 81
hoat héa
3 Florisil 183 - 79
(Baker)

*: Dién tich b& mat va thé tich 16 xp do bang thiét bi Nova
3200e

Dién tic}} bé mit cua san phém sau khi séy I
98°C lén dén 455 m?/g, giam dang ké sau khi nung
0 650°C nhung gn vdi Florisil cua Baker (Bang 3)
va cao hon nhi€u so véi cong trinh nghién clru
trude day cua Terzioglua (87,41m?/g) [1].
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V6i phd d6 TGA mang lai cho thdy ving nhiét

d6 100°C bay hO’i’ nudc bé mat trong vat liéu, kh(}i s rans SN N——
luong vat li€u tiép tuc giam va xuat hién sy mat - R 122161155
° 7" N N i * Fsvument. TGA Q500 V20,13 Buld 39

nude cau truc & vung nhiét d6 200-250°C va vung
nhiét d6 450-500°C (Hinh 5).

So sanh két qua do thé tich 15 x6p vat liéu khong .
nung va sau nung 650°C, cho thiy dung tich 15 x6p
d3 thay d6i dang ké, thé tich 156 xbp trudc nung la "
0,325 cc/g, gép 1,5 14n so v&i vat liéu sau nung &
650°C. Diéu nay ching t6 da xay ra qua trinh thiéu .
két vat liéu khi nung hoat hoa ¢ nhiét do nay.

Weight (%)

LR e T —— =N — "

P U— - \ o f T T
81 b \ 1 [V » ) 0 0
I Temgeaturs () sl VA T e

Hinh 5. Phd TGA cua san pham MgSiOs TGA Q500 V20.13
Build 39, toc d6 nitrogen 60 mL/phut

21 V]
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‘! | 7
30 .\'JII' ?5;1 200 ‘E:Z'J 000 -~ ; o I ::
Waenymbes om 1 == E 1 o]
Hinh 3. Phd FTIR do trén thiét bi Brucker IFS 28 cua v | | | ;
magnesium silicate (A) trudc, (B) sau nung khi nung hoat héa ¢ A ¥
650°C va (C) Florisil thwong mai 3 I
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Hinh 6. Phan bé kich thudc hgt cua vat liéu magnesium silicate,
thyc hién trén thiét bi HORIBA LA-920

Ung dung trong phan tich

Unhg dung phan tich thuoc trir sau ho chlorine
trong thuy hdi san

San pham diéu ché theo cac théng s tbi wu tir
md hinh quy hoach thuc nghiém nhung khong
nung hoat hoa, dugc thtr nghiém trong quy trinh
phan tich dau khoang bing FTIR (TCVN 7369:
2004) va quy trinh 1am sach mau cho phan tich
Hinh 4. Phé XRD do trén thiét bj X'Pert3 Powder cia vét ligu thuodc trur sau ho Chlorine theo phuong phap SW-

magnesi silicat, viing quét 20 tir 0-100° 846 EPA 3620c. Két qua nhu sau:
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Bang 4. Hiéu suét thu hdi khi phan tich 6 hoat chit thudc trir sdu ho chlorine theo TCVN 8170-3:2009

Mau Lindane Heptachlor Diendrin Endrin Aldrin Heptachlo
r epoxide
Chuén 92,2 110,12 104,0 97,7 95,7 85,8
Mau tém 84,7 114,6 1214 89,6 89,8 87,8
Céc dan xuét khac
Mau Beta_ BHC Deta_B a_Chlord B_Chlordane | Endosul | DDE Endrin
HC ane fanl aldehyde
Chuan 103,3 89,6 89,6 90,3 89,6 107,3 79,6
Mau tém 98,7 94,7 87,9 101,9 102,1 85,0 97,8
110
105 -
100
95
90
85
80
Chuin Florisil Magiesi silicat
toi wu

Hinh 7. So sénh hiéu suat thu hdi khi phan tich diu khoang str dung magnesium silicate va florisil thuong mai

Hon hop chuén cac hop chét thude trir sau ho
chlorine phan tich bang phuong phap GC-ECD,
hiéu suit thu hoi dat tir 86%—110% (6 hop chat
quy dinh trong TCVN 8170-3:2009). Khi thuc
hién phan tich trong miu tom, hiéu suét nay dat tir
85%-120%. Nhu vy bot magnesium silicate cdu
trac x6p nay hoan toan thich hop trong linh vuc
phan tich thudc trir sau boi khong hip phu cac hoat
chat phan tich (Bang 4).

Ung dung trong phan tich dau khoang trong
nude mit, két qua cho thiy khong c6 su chénh léch
giita hai loai vat liéu silicate tong hop duoc va
florisil thwong mai vé kha ning luu gitt dau
khoang khi hap phy. Hiéu suat thu hdi dat 105%
d6i v6i Florisil thuong mai va 101% khi dung
magnesi silicat tong hop dugc (Hinh 7).

3 KET LUAN

San phdm magnesium silicate vé dinh hinh dwoc
téng hop theo didu kién t6i wvu mang lai két qua
trong duong san phdm thuong mai trong viée xt
ly mau xac dinh tong dau khoang trong nudc mit,
du lugng thude trir sau ho chlorine trong thiy san.
Nghién ciru niy 1 co s& cho viéc trién khai san
Xudt magnesi silicat & quy mo I16n. Tuy nhién bén

canh viéc xay dung quy trinh cong nghé, viéc kiém
soat chat lugng ctia ngudn nguyén lidu cong
nghiép bao gom sodium silicate va mudi
magnesium ciing 1a mot trong nhiing van dé quan
trong nham dam bao chit lugng san pham.
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Abstract — Magnesium silicate, one of silicate
materials, is widely used as adsorbent for sample
cleanup in solid phase extraction as well as color
reducing agent in the industry of sugar, paint,
paper, ... In this research, magnesium silicate is
synthesized by precipitation method. The synthesis
process was optimized by experimental design
with quadratic orthogonal experimental method.
The optimal reaction conditions are as follows: the
mole ratio of sodium silicate/magnesium chloride
= 1:1, the speed of stirring sodium silicate
solution: 177 rpm, the added flow rate of

magnesium chloride solution: 3.86 mL/min, drying
temperature: 98°C. In addition, it takes at least 6
hours to eliminate water adsorption at this
temperature. The product has amorphous structure
with average particle size of 116 um, surface area
of 454 m?/g, and trioleate glyceryl absorption
capacity of 110 mg/g. The efficiency in the
removal of esters of glyceryl and fatty acids in
hydrocarbons determination and the removal of
matrix in the analysis of organochlorides are as
good as that of commercial Florisil.

Index Terms — Magnesium silicate, optimization, response surface method, adsorption, florisil.



