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ABSTRACT

Vermiculite (VER) is a type of clay mineral abundant in reserves, with
low cost and environmental friendliness. There are many chemicals used
to expand VER such as HCl, H,SO4, etc. In this study, vermiculite was
expanded using a mixed methods using microwave irradiation with
H.O,. Factors affecting the expansion process of vermiculite minerals
such as VER:H>O; ratio, H>O, concentration, drying temperature, drying
time, microwave time, soaking time were investigated and optimized.
VER material was determined to be optimally expanded at a VER:H>O;
ratio of 1.6, with 30% H.O, concentration, soaking for 60 minutes,
drying at 60°C for the first time, 60s/5 times of microwave irradiation,
and drying at 120°C for the second time. By the volume measurement
method, the expansion coefficient of VER significantly increased
compared to its initial state before modification, with the expansion
coefficient increasing by 14 times. The results on the absorption capacity
of expanded VER for some solvents and chemicals showed that the
synthesized material has good absorption capacity for some organic
solvents and chemicals, with adsorption capacities ranging from 10 to
30 times.

1. Gidi thiéu chung

vai xu hudng nd ra khi c6 nudc va cd khad nang trao
déi ion cao. VER cé ngudn géc tir phong hoa hoa hoc

Vermiculite (VER) 1a tén dia chit duoc dat cho mot
nhom khoéang vat laminar ngam nudc la silicat nhém-
sat-magié, trong giéng nhu mica [1]. Vermiculite la mét
khodng vat dat sét cd cau truc tuong tu nhu
montmorillonit (Na, Ca)os(Al, Mg)2SisO1 (OH)2.nH0),

hodc thiy nhiét (nudc va nhiét dé tac dong cung
nhau), dudc tao ra tU sy thay déi hodc thay thé
phlogopite, biotit va clorit, trong s& cac mica mafic
khac (ngudn gdéc nui Ira) trong cac loai dé& khac nhau
[2]. Khoang vét dat sét dugc hinh thanh chd yéu trong
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cadc md tu nhién, va nd co thé dugc tim théy trong bén
loai d&: (1) siéu mafic va mafic; (2) gneiss va da phién;
(3) dé cacbonat; va (4) da granit [3]. Vermiculite la mot
silicat dat sét véi cac hat nhd hon 2 um va céu trdc tinh
thé dugc hinh thanh bdi cac 16p loai 2:1. Cac khodng
chét xen k& nhu mica va biotit c6 cac nguyén tUr kali
trong cdu tao cla ching nhung trong vermiculite, I6p
xen k& co cac phan ti nudc va magié [4]. Trong nghién
clu nay, VER gidn n& da dugc nghién clu thanh céng
bang quy trinh: Vat liéu VER dugc xac dinh t6i uu khi &
ti 16 1:6, ndbng do H.02 30%, 60 phut ngam tam, sdy 60
°C, 90 phtt lan 1, vi séng 60s/5 1an, séy 120 °C 1h 1an 2.
Viéc gidn nd & diéu kién téi uu vdi hé s6 gidn nd k
bang 14. VER gidn ng c6 céu tric x6p vdéi dién tich bé
mat riéng 16n hon déang ké so vai vét liéu ban dau. Hon
nifa, chdng con dugc danh gia vé kha nang hép thu
déi vai mét s6 dung méi httu ¢ va hoa chat doc hai.
Vat liéu VER gidn nd cho thdy kha nang hap thu tang
déng ké so vai VER ban dau. Tuong lai, vermiculite
bién tinh s& la mét vat liéu hap phu da nang dé loai bod
thudc nhudm [5] va cation kim loai [6] trong dung dich
nudc, cling nhu dau mé [7,8].

2. Thyc nghiém va phuong phap nghién ciu
Héa chdt str dung

Khoédng Vermiculite (4-8mm, Trung Qudc), H.0: (
30%). KOH, NaOH, Ethyl acetate, n-Hexane, Benzen,
Toluene, Xylene, Cyclohexane ( Trung Quéc ).

Phuang phdp téng hop va nghién ciru

Can 1g Vermiculite (VER) cho vao dia petri (d=120mm)
c6 chtta 6ml H0, . Sau do dé ngam 1h, roi dem di sdy
& 60 °C trong 90 phut. Sau khi sdy xong vét liéu dugc
dem di vi sdbng 60s/5 1&n. Cudi cung dem vét liéu sdy &
120 °C trong 1h. Vat liéu thu dugc dem bao quéan va su
dung trong cac thi nghiém sau do.

Khd nding hdp thu vat liéu

Khd ndng hép thu cla VER dugc thir nghiém cho
khodng 10 loai hda chét, dung mbi hitu ¢ doc hai.
Quy trinh thi nghiém chi tiét nhu sau: Can khoéng 0,1g
vat liéu VER gidn nd, sau dé ngam hoan toan vao lo
thuy tinh 15ml c6 chifa 5ml hod chét va dung méi hitu
cG va dé hap thu trong 1h. Ngay sau do, trong luong
clia cac mau hap thu (Maps) dugc dem di can. Khéi
lugng khd (May) dudc xac dinh sau khi sdy & 120-C
trong Th. Khad nang hap thu dugc tinh theo cong thiic
sau:
Kha nang hép thu (g g™ = Mabs-Mary/ mdry

Hé sé gidn né k

MUic d6 gidn nd cla VER dugc danh gid bang cach do
sy thay déi thé tich. BE thu dugc thé tich mau ban dau
(Vo) , 0,3172(g) VER thdé dua vao 6ng dong cd vach
chia do. Thé tich sau khi gidn ng (V) cling dugc dinh
lugng bang éng dong. Hé s& gian nd (k) dugc tinh
bang k= V/Vo. Cach xéc dinh cling nhu cach tinh tuong
tu hé sé gian nd (k) vdi cac khao sat do gian nd vat liéu
dudi day.

3. Két qua va thao luan

Bdnh gid hinh thdi, cdu tric vat liéu Vermiculite gicin
né&

Phdn tich XRD

C4u trdc vat liéu Vermiculite gidn nd dugc thé hién

trén phd nhiéu xa tia X (XRD) & hinh 1.
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W N
LAYV S R Y M‘HWMJ ‘\“‘ Mf\w _’Jﬂw-f-w'k\\i‘“\.m
A
i

10 20 30

Intensity (a.u)

| o
LWV N ANY A VO, PO
4I0 5IU BIU 7IU 8

2 theta (deg)
Hinh 1: Gidn do nhiéu xa tia X clia Vermiculite trudc
(RV) va sau gian n& (MV)

0

Két qua phan tich nhiéu xa tia X dugc trinh bay & Hinh
1, dinh dac trung cta VER ban dau xuat hién & 25.02°,
dinh nhon, bén canh dé c6 mot s6 dinh nhiéu xa yéu
khdc m6 ta cho cac lugng nho tap chat khac trong
kho&ng VER thé. Sau khi gian ng bang H.O. thi hau
nhu khéng cé su khac biét dang ké, vi véy cé thé thay
rang cau truc tinh thé vé co ban khoéng thay déi.

Phan tich SEM

Vat liéu dugc danh gia hinh théi thdng qua phucng
phap do kinh hién vi dién t& quét (SEM). Két qua phan
tich SEM dugc thé hién & Hinh 2a,b. Khoang VER trudc
(2a) va sau khi gian n& (2b) dugc phéng dai l1én téi
50.000 lan két qué cho thdy trudc va sau khi gidn nd cé
sy thay déi dang k€. Co thé thdy khi gian nd bang
H,O, xuét hién tuong déi nhiéu cédu trdc lat mong
doéng déu va cd két cdu chat ché han so vdi VER tho.
Cung vdi két qua phan tich Microscope thi co thé thay
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rd dugc bé ngoai clia vat liéu VER trudc va sau khi gidn
n& bang H.O, Hinh (2¢,d).

© (d)
Hinh 2: Anh phan tich SEM va Microscope cla (a,c)
Vermiculite ban dau; (b,d) Vat liéu Vermiculite sau khi
gian ng

Ngoai ra, cac thanh phan héa hoc dugc phan tich bdi
XRF dugc dua ra trong Bang 1. Cac thanh phén thu
dugc gidng vdi cac cong bé trudc day.

Bang 1. Cac thanh phan hoéa hoc ctia VER dugc phan
tich bai XRF

Thanh phan Ti lé (%)
MgO 10.296
ALOs 12.887
SiO2 33.625

K20 10.949
Cao 2.210
TiO2 4234
MnO 0.230
Feo0s 25.569

Phdn tich BET

Mau Ver thé dién tich bé mat BET 1a 10,9929 m?/g nho
hon 42,5013 m?/g ctia VER gidn nd. Dua vao nhiing két
qua thu dugc cé thé néi cac dac tinh xEp clia VER phu
thudc rét nhiéu vao phucng phap gidn nd vat liéu: sur
dung H.0: két hgp véi phuang phap vi séng dé t6ng
hop vat liéu cé dac tinh tét hon so vdi vat liéu ban dau.
V@i dién tich bé méat Ién thi VER gidn nd co nhiéu lgi
thé trong cac Ung dung lién quan t&i hdp phu bé mat.
Cdc yéu té dnh huédng t6i qud trinh gidin nd vat liéu

Ti /é VER : HzOz, néng dé /—/202

Dua vao do thi Hinh 3a,b sau khi khdo sat lan lugt cac
til1é khdc nhau (1:3 ;14 ; 1:5;1:6 ;1.7 ; 1:8 ; 1:9) thi co
thé thay rd dugc & ti lé 1:6, hé s6 gian nd (k) &t lé 1:6
va Hx0,30% la t&i uu nhat (Hinh 3).
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Hinh 3. Hé s& gidn nd (k) & cac ti lé (a); nong do (b)
khéc nhau va téi uu

Thoi gian, nhiét do sdy

Nhiét do, thai gian sdy la yéu té cuc ki quan trong va
anh hudng tryc ti€ép téi qué trinh gidn nd vat liéu. Néu
nhiét d6 qué thdp hodc quéa cao thi hé sé gidan nd (k)
s& khong dugc t6i uu. Trong nghién clu nay, véi cac
nhiét do, thai gian khac nhau thi hé s& gidn nd (k) &
60°C va 90 phut la cao nhat. Muc dich cda vi séng la
lam bay hai H.O;, vi thé néu thai gian vi séng qué lau
thi H.O, s& bi nhiét phéan va san phdm c6 H.O s& lam
anh hudng tdi qué trinh gidn nd cta vat liéu. V&i cac
khoang thai gian vi séng, ngdm tam khac nhau thi & 3
phut vi séng va 60 phut ngam tam chi ra rang hé sé (k)
13 t8i uu nhat (Hinh 4c¢,d).
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Hinh 4: Hé s& gian n& (k) 3 thai gian sdy (a); nhiét do
(b); thai gian vi song (c); thai gian ngam tam (d)
Khdo sdt khd ndng hdp thu vdi mét s6 dung moi va

hod chdt

Kha ndng hép thu cta VER gidn nd dugc thir nghiém
cho mét s6 hgp chét dung méi hitu ¢o cé hai, hoé chat
v3i cac tinh chdt hoa hoc khac nhau bao gom : KOH,
NaOH, Ethyl acetate, n-Hexane, Toluene, Benzen,
Xylene, Cyclohexane. Hinh 5 cho thdy kha nang hap
thu t6t ctia VER bién tinh so vai vat liéu ban dau. Mau
vat liéu VER gidn nd vdi khd nang hap thu , dao déng
tUr 8,7 g g' dén 28,8 g g Ién hon vugt tréi so vdi VER
ban dau vdi kha nang hép thu dao déng tir 3,4 g g™
dén75gqg’.
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Hinh 5: Kha nadng hap thu cla vat liéu trudc va sau khi
gian ng
4. K&t luan

Vat liéu VER gidn nd bang H,0; két hgp phuong phép
vi sébng da dugc nghién clu thanh cong & ti lé t6i uu
1:6 v&i nong dd H.0, 30%, ngam 60p, sdy 60°C trong
90 phdit, vi séng 60s/ 5 lan, sdy 120°C trong Th. Khi so
sanh vdi VER ban dau, VER gién nd cb khad néng hép
thu tét déi véi dung méi hitu ¢ va hoé chét doc hai vi
co6 dién tich bé mat Ién hon so vai VER ban dau.
Nhitng két qua nay chi ra rang VER dudc nghién clu
theo phuong phép gian nd bang H.O, két hap Vi vi
song sé la mét chat hdp phu day tiém nang, va day
htta hen dé khac phuc su ¢ tran hoé chét nguy hiém
trén quy mé 16n do chi phi thdp, n dinh nhiét, tro hda
hoc va dé bén ca hoc.

L& cdm an

Nhém tac gia xin tran trong cam an sy tai trg kinh phi
tlr dé tai cdp B TNMT.2024.05.09

Tai liéu tham khao
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