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Abstract

Nano-zeolite NaX has been synthesized from Phu Tho kaolin without acid treating step. Influence of raw materials
treating method and water content in gel on crystal size have been investigated. Results obtained from XRD, IR, SEM,
TEM, TG/DSC show that nano-zeolite NaX has crystallinity of 95%, specific surface area of 573m*g (with outer
surface area of 92 m?/g), crystal size of 25nm, thermal stability up to 798°C. Without acid treating step, the surface area
is higher but pore size in mesoporous range and crystal size is larger. Increasing water content in gel makes crystal size

increasing sharply.

1. PAT VAN BE

Nano-zeolit NaX 1a vat li¢u vi mao quan cé kich
thuéc hat duéi 100 nm. Khong nhiing thé, trong
nhitng diéu kién téng hop thich hop, vat liéu nay con
chtra ca cac mao quan th@ cap 1a mao quan trung
binh. Nhu vay, su giam kich thudc hat tir micromet
theo cach tong hop zeolit NaX thong thuong xudng
kich thudc nanomet dbi v6i nano-zeolit NaX khong
chi kéo theo sy giam manh kich thu6c hat tinh thé,
ma con lam ting dién tich bé mit ngoai va lam xudt
hién hé théng mao quan thir cip twong ty nhu vt
lidu mao quan trung binh [1,2]. Khi dy, vat liéu
nano-zeolit NaX c6 thé hip phu tdt cac hop chat co
kich thuéc phan tir 16n va cong kénh nhu cac hop
chat hitu co da vong ma vat lidu zeolit NaX thong
thuong khong thé co dugc.

Bai béo [3] da trinh bay két qua dau tién vé tong
hop va dac trung vét li€u nano-zeolit NaX tur cao
lanh d3 xur 1y axit, mé ra kha nang su dung nguyén
liéu khoang sét thién nhién chira dong thoi ca silic
va nhom, trong nhitng diéu kién don gian co6 mit
chat tao ciu truc hiru co thay thé cho cac phuong
phap tong hop tir hé gel sach dwoc tao nén tir cac
hoa chat riéng r& va tinh khiét.

Cong trinh nay trinh bay két qua téng hop vat
liéu nano-zeolit NaX (Nano-NaX) tir cao lanh khong
qua giai doan xu ly axit, nghién ctu anh hudng cua
phuong phap xur Iy nguyén liéu va ham lugng nudc
trong gel dén kich thudc tinh thé Nano-NaX tao
thanh.

2. THUC NGHIEM

Mau cao lanh Pht Tho sau khi so ché duoc chia
lam hai phan. Phan mét dugc nung ¢ nhiét d6 600°C
trong thoi gian 3 gio tao ra mau metacaolanh 1. Phan
hai dugc xtr Iy bang dung dich axit HCI 4N theo ty
1¢ ran/long = 2/3 (g/ml) trong 6 gid & nhiét do 90°C,
sau d6 loc rira dén hét ion CI 1di sdy trong 2 gio &
110°C; nung trong 3 gid & 600°C tao ra mau
metacaolanh 2. Cac miu metacaolanh 1 va 2 duoc
tron véi thuy tinh 16ng, natri hydroxit, nudc cit va
chat tao cdu trac hitu co (DNx) theo ty 1& thanh phan
mol 6Na,0.A1,0;.3,4S10,.2DNx.yH,0, trong d6 y
thay dbi bang 70, 90, 110 va 130.

Loat mau dugc tong hop twong tng v&i ham
luong nude bang 70, 90, 110 va 130 dugc ky hiéu 1a
XX144-72ab,c,d khi st dung nguyén li€u
metacaolanh 1 va X144-72ab,c,d dbi voi nguyén
liéu metacaolanh 2. Ca 8 mau cung dugc lam gia &
nhiét do phong trong 144 gid va két tinh thuy nhiét ¢
nhiét d6 80°C trong 72 gio c6 khuay tron lién tuc.

San pham sau két tinh duoc rira bang nudc cat
dén khi nuéc rira c6 @6 pH = 9; sdy kho & nhiét do
110°C, cudi cung nghién va tao ra hat c6 c& hat <
0,15 mm.

Dé so sanh v6i cac mau Nano-NaX, thi nghiém
song song tong hop zeolit NaX thong thuong c6 kich
thudc micro dugce thuc hién theo [4], ky hi€u mau 1a
Micro-NaX.

Céc miu tong hop duoc nghién ctru va dic trung
trong cung cac diéu kién boi phuong phap nhiéu xa
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tia X (XRD) trén may SIEMENS D5005 (buc);
chup anh hién vi dién tir quét (SEM) trén may JSM
5410 LV (Nhat), chup anh hién vi dién tir truyén qua
(TEM) trén may JEM 1010 (Nhat Ban); xac dinh bé
mat riéng (BET) trén h¢ COULTER SA3100 (My),
phan tich phé hdp thu hong ngoai (IR) trén may
FTIR 410 (buc) va phan tich nhiét (DSC-TG) trén
may NETZSCH STA 409 PC/PG. Thanh phan hoa
hoc clia cac mau nghién ciru dugc xac dinh theo
phuong phap phan tich nguyén t6 théng thuong ddi
véi cac loai aluminosilicat [5]. Ham lugng SiO,
dugc xac dinh bang phuwong phap nung chay. Cac
nguyén td & dang ALO;, Fe,0O5, FeO, CaO, MgO
duogc xac dinh bang phwong phap chuin d6 EDTA.
Luong mét khi nung (MKN) duoc xac dinh khi nung
mau ¢ 950°C. Ham lwong Na,O, K,O va TiO, duogc
xac dinh bang phwong phap hip thu nguyén tir
(AAS).

3. KET QUA VA THAO LUAN

3.1. Pic trung vat liéu Nano-zeolit NaX tir cao
lanh khéng xir ly axit

Hinh 1 trinh bay phd XRD ctia mau Micro-NaX
(a), Nano-NaX duogc tong hop tir cao lanh khong xir
ly axit c6 ky hiéu Nano-NaXl1 (b) va Nano-NaX
dugc tong hop tir cao lanh c6 xir 1y axit c6 ky higu
Nano-NaX2 (c) déu véi ty 1¢ H,O/ALL,O5; = 70 trong

gel. Tur day co thé thdy, cuong do6 pic dic trung cua
zeolit NaX tai gia tri 20 = 6,06° ung v4i ma so tinh
38-0237,

thé PDF cong thirc

Hinh 3 trinh bay anh TEM cua cic mau Nano-
NaX tir nguyén liéu khong xur ly axit (a) va co xu ly
axit (b). Kich thudc hat tinh thé do dugc twong tng
bang 25 va 20 nm.

Tir cac phuong phap XRD va TEM (xem s6 lidu
téng hop trong bang 1) cing di dén nhan dinh, ca hai
mau Nano-NaX1 va Nano-NaX2 déu c6 kich thuéc
rit nhé va ddng déu. Phuong phap SEM luén cho
kich thudc tinh thé 16n hon cac phwong phap XRD
va TEM tir 2,5 dén 4 lan, 1a do d6 phan giai thip cua
phuong phap SEM so véi phuong phap TEM, dong

(b)
Hinh 2: Anh SEM cuia mau Micro-NaX (a), Nano-NaX1 (b) va Nano-NaX2 (c)

Ta Ngoc Bén va cong sy
Na,0-Al,0;-2,5510,:6,2H,0, giam dan theo thu tur

(a) > (b) > (c) nhung d6 rdng chan pic va duong nén
lai sap x€p (a) < (b) < (c).
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Hinh I: Phé XRD ctia miu Micro-NaX (a), Nano-
NaX1 (b) va Nano-NaX2 (c)

Bén canh d6, ca 3 phd XRD déu ghi nhan con
ton tai pha tinh thé phlogopit c6 ma s PDF 02-
0053, cong thac KMg;(AlSiO;0,0)(OH),, pic dic
trung ¢ 20 = 8,78° nhung voi cudng do rat nho, 1a tap
chat theo vao tir nguyén liéu ban diu. Nhu vy co
thé khéng dinh, cac mau déu co6 do tinh thé cao va
kich thudc hat sap xép (a) > (b) > (c), twong tmg nhu
XRD do duoc bé“mg 400, 23 va 19 nm.

Trén hinh 2, anh SEM cua 3 mau tuong tng c
kich thude tinh thé do duoc bang 420, 100 va 45nm.
C6 thé quan sat thiy cac tinh thé tao thanh c6 hinh
lap phuong déu dan, hau nhu khong thdy pha vo
dinh hinh.

thoi ghi nhan sy co cum cua cac hat cé kich thudce
nano khi chup anh SEM.

Trén hinh 4, phd IR ctia mau Micro-NaX (a) va
cac mau Nano-NaX1 (b), Nano-NaX2 (c) c6 nhiéu
diém khac biét. Trén hinh 4a, mau zeolit NaX kich
thudc micro cho cudng d cua tit ca cac dam phd
déu manh hon so véi cac dam phd twong tng trong 2
mau con lai ¢6 cung kich thuéce nano. Hinh 4b va 4c
déu xac nhan sy xuat hién dam phd yéu 608 cm™
twong tu nhu [1]. P4m phd nay chi xuét hién trong
mau zeolit NaX kich thudc nano ma khéng tim thy
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trong mau zeolit NaX kich thudc micro.
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Hinh 3: Anh TEM ctia mau Nano-NaX1 (a) va Nano-NaX2 (b)
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Hinh 4: Phd IR cua miu Micro-NaX (a),
Nano-NaX1 (b) va Nano-NaX2 (c)

Tt hinh 5, gian d6 DSC-TG cia mau Nano-
NaX1 (DI, T1) va Micro-NaX (D2, T2) cho thiy c6
su khac biét dang ké. Trén duong cong DSC clia
mau Micro-NaX xuét hién diém thu nhiét manh tai
nhiét d6 120°C trng voi qua trinh mét nude hap phu
trén bé mit vat liéu (hdp phu vat 1y), diém thu nhiét
tai nhiét d6 332°C g voi qua trinh mat nudc hip
phu trong mao quan vat liéu (hdp phu hoa hoc).
Puong cong TG do dugc tong lwong nudc hip phu
vat ly va hoa hoc 1a 18,3%. Ngoai ra, mau nay con
xuat hién mot diém toa nhiét tai 869°C ma & d6 c6
su chuyén pha tao cAu trac méi bén hon vé mat nhiét
dong.

Tuong tw, d6i véi mau Nano-NaX ciing xuét
hién 2 pic thu nhiét tai 102°C va 345°C, mot pic toa
nhiét tai 789°C. Tuy nhién, pic téa nhiét c6 khong cod
dinh sic nhon nén dugc xem 13 minh chung cho su
chay cua hop chat hitu co va chuyén pha tinh thé.
Téng lwong nudc hap phu vat 1y va hoa hoc la
24,1%, cao hon nhiéu so v&i miu Mlcro—NaX da
ching t6 miu Nano-NaX c6 d6 xdp 16n hon kha
nhidu so v6i Micro-NaX. Tuy nhién, pic téa nhiét

ctia mau Nano-NaX tai nhiét do nho hon so v&i mau
Micro-NaX (789°C so vé&i 869°C) chimg t6 mau
Nano-NaX c¢6 dd bén nhiét kém hon Micro-NaX,
nhung khéng nhiéu.
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Hinh 5: Gian d6 DSC-TG ctia mau Nano-NaX1
(D1, T1) va Micro-NaX (D2, T2)

Phuong phap BET cho két qua tong bé mat
riéng, bé mit ngoai, tong thé tich 16 xbp, thé tich
micro va phan bd 16 xop ctia mau Micro-NaX va cac
mAau Nano-NaX duogc tong hop tir cao lanh khong va
¢6 xir Iy axit dugc thong ké trong bang 1.

Theo d6, ca hai mau Nano-NaX1 va Nano-NaX?2
déu c6 bé mat ngoai cao hon nhiéu so v&i bé mit
ngodi ctia mau Micro-NaX va déu xuét hién mao
quan thw cdp twong ung ¢ ving 10,8 va 8, 7nm. Két
qua phén tich BET mét 1an nita cho thdy cic mau
Nano-NaX duoc tong hop tir cao lanh khong va c6
xtr 1y axit t6 ra uu viét hon nhiéu so v6i mau Micro-
NaX dugc tong hop bang phuong phép thong
thuong. Tuy nhién, vai trd clia chét tao cdu tric hitu
co DNx trong viéc diéu chinh kich thudc tinh thé va
dinh hudng cAu truc zeolit NaX can duge thao luan
k¥ trong mét cong trinh khac.
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Ta Ngoc Don va cong sw

Bdng I: Téng hop két qua dic trung vt liéu Nano-NaX1, Nano-NaX2 va Micro-NaX

Téng bé | BS mit . | Kich thuéc hat tinh thé, nm T(?ng t£1€ Thé tich
mat riéng, | ngoai Phanbo 16 h h h tich 16 micro
X ¢ ’ ’ 5 Theo Theo Theo 5 >
X0p, nm Xop,
Mau m’/g | mg P XRD | SEM | TEM | onbr | cm’e
g
Nano-NaX1 573 92 0,81; 10,8 23 100 25 0,350 0,159
(tr nguyén liéu

khong xur 1y axit)

Nano-NaX2 556 95 0,81; 8,7 19 45 20 0,341 0,154
(tr nguyén liéu co

xu ly axit)
Micro-NaX 520 39 0,81 400 420 - 0,322 0,223

3.2. Anh hudng ciia phwong phap xir Iy nguyén liéu

Ching ta déu biét rang, nguyén lidu ty nhién
luén chira nhiéu tap chét. Vi vay, truoc khi sur dung
thuong phai qua cac cong doan xir Iy dé loai bo bot
tap chat va lam cho nguyén li¢u trd nén c6 hoat tinh
t6t hon cho viéc chuyén hoa. Mau cao lanh sau khi
so ché duoc nung dé tao ra mau metacaolanh 1. Mau
cao lanh sau khi so ché dong thoi dugc xir 1y axit roi
nung tao ra mau metacaolanh 2. Két qua phan tich
thanh phan héa hoc ciia 4 miu nguyén liéu duoc
trinh bay trong bang 2. Tir bang 2 c6 thé thay 13, tap
chit trong miu cao lanh ban dau cha yéu 1a Fe,0s,
Ca0, MgO va K,0, nhung khi nung mau cao lanh
tao ra metacaolanh 1, chi c6 thanh phan MKN thay

ddi manh do sy mét nude va kéo theo su thay ddi
dang ké cac thanh phan chinh 1a SiO, va ALOs. Céac
thanh phan khac hau nhu khong bién dong 1on.
Trong khi d6, miu cao lanh sau khi xir ly axit thi
thanh phﬁn AL O3, Fe,0O3 giam manh 1a do sy hoa tan
cac oxit nay tao mudi tan vao dung dich, cac thanh
phan khac khéng thay ddi nhidu. Sy thay ddi thanh
phan hoéa hoc trong mau metacaolanh 2 so v6i miu
cao lanh da xtr 1y axit dugc xem 1a tuyén tinh nhur syr
thay d6i thanh phin héa hoc trong mau metacaolanh
1 so v6i miu cao lanh so ché ban dau, twong tu nhu
ty 1€ mol SiO,/Al,0; dugce trinh bay trong bang 2
(2,87 so v6i 2,84 va 2,17 so véi 2,14). R rang, mau
metacaolanh 2 duoc xem la sach hon so véi
metacaolanh 1.

Bdng 2: Thanh phan héa hoc clia mau cao lanh, cao lanh da xir Iy axit va cac mau metacaolanh,
% trong luong

A . . Téng Mol
TT Ky higu Si0, |AlO;|Fe, 05| FeO | TiO, | CaO {MgO | K,0 |Na,O| MKN R )
SO SlOz/Aleg.
1 Caolanh  |45,56(36,18] 1,29 | 0,06 | 0,04 | 0,30 | 0,28 [ 2,95 0,12 13,23 |99.91| 2,14
2 | Metacaolanh 1 |52,87|41.43| 1,24 0,05 | 0,04 | 0,37 034 [3,32]0,17| 0,16 [99.99| 2,17
3 [0 131?{?"““52,45 31,43] 0,38 [ 0,05 0,04 | 0,22|031(3,19|0,18| 11,28 [99.53| 2,84
4 | Metacaolanh 2 |59,46(35.26 0,55 | 0,06 | 0,05 | 0,25 0,34 [ 3,42 |0.20| 021 [99.80| 2,87

Tro lai hinh 1, phd XRD ctia hai miu Nano-
NaX1 va Nano-NaX2 thiy rd, phd XRD trén hinh 1b
c6 duong nén phang hon trén hinh lc, pic cao hon
va do rong chan pic nho hon chimg té mau dugc
téng hop tir metacaolanh 1 ¢6 kich thudc hat 16n hon
mau duoc tong hop tir metacaolanh 2 (Phuong phap
XRD do dugc kich thudc hat twong tng bang 23 va
19nm). Tir hinh 2 va hinh 3, két qua chup danh SEM
va TEM ciing ludn cho kich thudc hat tinh thé trong
mau Nano-NaX1 1én hon trong miu Nano-NaX2
(twong tng bang 100 so v&i 45nm va 25 so véi
20nm).

Trén hinh 4, phd IR cia miu Nano-NaX1 cho
cuong d6 cac dam phd véi s6 song dao dong ludn
cao hon cac dam phd twong tng trong mau Nano-
NaX2. Pic biét, cac dam phé 1064 va 980cm™ dic
trung cho cac dao dong hoa tri bat ddi xtng ciia cac
lién két ngoai tir dién TO4 (T = Al, Si), dam phd
672cm™ dic trung cho dao dong hoa tri dbi xung
bén trong tir dién TO, clia zeolit NaX trong mau
Nano-NaX1 ludn ¢6 cuong do nho hon cac dam phd
tuong umg (bang 1073, 985 va 679cm™) trong mau
Nano-NaX2, chimg t6 ty 1¢ Si/Al trong miu Nano-
NaX1 thip hon trong miu Nano-NaX2 va c6 lién
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quan dén ty 1& nay trong cic mau metacaolanh (xem
bang 2). Tuy nhién, cac dam phd & ving 753, 608,
566cm™ dic trung cho ciu trac tinh thé cua zeolit
NaX trong ciac mau Nano-NaX1 va Nano-NaX2
khong thay ddi, da cho thiy rd tinh thé zeolit NaX
hinh thanh trong cac mau nano nay 1a giéng nhau
hoan toan.

Ngoai ra, bé mit riéng ciia mau Nano-NaX1 tuy
16n hon bé mit riéng cia mau Nano-NaX2 (bang
573 so voi 556 m’/g) nhung bé mit ngoai lai thap
hon (bang 92 so v6i 95 m?/g) va phan bd 15 xbp &
ving mao quéan trung binh 16n hon (bang 10,8 so véi
8,7 nm).

Tom lai, viéc xu 1y axit nguyén li€u dau trude
khi nung rdi dua di tong hop vat liéu nano-zeolit
NaX déu cho két qua tot hon so voi khong xir Iy axit
ma chi nung. Piéu nay ddng nghia véi viéc cho rang,
khi xtr Iy axit di loai bo bt tap chét co tac dung kim
ham qué trinh tao ra tinh thé nano-zeolit NaX. Tuy
nhién, sy khac bi¢t nay la khong qua 16n do nguyén
liéu déu da dugc xtr 1y nhiét trude khi tong hop. Vi
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Hinh 6: Pho XRD cua cac mau Nano-NaX tir nguyén
liéu metacaolanh 1 véi ham lugng nude ting dan
H,0/Si0,= 70 (a), 90 (b), 110 (c) va 130 (d)

That vay, Kkét qua xac dinh d6 rong trung binh
FWHM cua pic dac trung tmg voi gia tri 20 khac
nhau trong phd XRD cta mdi mau tong hop, kich
thudc hat tinh thé theo cong thirc Scherrer da duoc
xéac dinh va théng ké trong bang 3. Theo do, khi s
dung nguyén li¢u metacaolanh 1, trong khoang ty 1&
H,0/ALO; ting tir 70 d&én 90, kich thudc tinh thé

Tong hop, ddc trung va vmg dung...

thé, néu viéc téng hop vét liéu Nano-zeolit NaX dé
sit dung 1am chét hip phu va tach chit thi huéng
tong hop tir nguyén liéu khong qua giai doan xur 1y
axit s€ c6 y nghia ung dung cao hon so véi khi da
qua x1u ly axit.

3.3. Anh hwéng ciia ham lwgng nwéc dén Kich
thuéc tinh thé nano-zeolit NaX

Hinh 6 va hinh 7 tuong tng trinh bay phoé XRD
clia cac mau nano-NaX1 va Nano-NaX2 duoc tong
hop tir nguyén liéu metacaolanh 1 va metacaolanh 2,
véi ty 1é H,0/ALOs trong gel cling thay doi bang 70
(a), 90 (b), 110 (c) va 130 (d). Két qua trén hai hinh
nay déu cho thiy rd, khi ting ham luong nudc, trong
ca hai truong hop st dung nguyén li€u metacaolanh
1 va metacaolanh 2, phé XRD Iuén cho pic dic
trung c¢6 cuong do manh dan, duong nén phang dan
va do rong chan pic giam dan. Diéu nay chimg t6 khi
tang ham luong nudc trong gel, kich thudc tinh thé
Nano-NaX tao thanh c6 xu hudng ting 1én.

. VNU-HN-SIEMENS D5005 - Loat méu X144-72a-b-c-d
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Hinh 7: Pho XRD ctia cic miu Nano-NaX tir nguyén
liéu metacaolanh 2 v6i ham lugng nudc tang dan
H,0/Si0,= 70 (a), 90 (b), 110 (c) va 130 (d)

zeolit NaX ting chidm va nim trong thang do
nanomet, nhung khi ting 1én 110 dén 130, kich
thudc tinh thé da chuyén tir thang nanomet dén
thang micromet. Con néu st dung nguyén liéu
metacaolanh 2, kich thuéc tinh thé chi ting manh
khi ty 16 H,O/AlLO; ting dén 130.

Bang 3: Cac thong sé6 FWHM, 20 va kich thudc tinh thé zeolit NaX theo phuong phap XRD

Mau Ty 18 H,O/ALOs FWHM, d6 20, do Kich thugc tinh thé, nm
Nano-NaX1 70 0,487 6,036 23
(tir nguyén lidu 90 0,350 6,038 42
khong xu 1y axit) 110 0,285 6,048 158
130 0,281 6,052 352
Nano-NaX2 70 0,640 6,080 19
(tir nguyén liéu c6 90 0,449 6,082 29
Xt 1y axit) 110 0,409 6,092 33
130 0,284 6,102 180
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Thi nghiém ciing dd dugc thyc hién khi ty 1€
H,0/Al,0; nhé hon 70, nhung gel thu dugc dac
quanh khong thé két tinh duoc, nén ty 1¢ H,0/ALO;
=70 dugc xem 1a ty 18 nho nht.

R4 rang, ty 1€ H,O/AlO; trong gel c6 anh huong
rat quan trong dén kich thudc tinh thé tao thanh. Khi
ty 1& H,O/ALO; nay thip, nong d cac tu dién TO,
trong dung dich phan tng ting 1én, tinh thé tao thanh
voi kich thudc nho. Khi ty 1€ H,O/AlLO5 cao, néng
dd cac tua dién TO, trong dung dich phan ung giam,
tinh thé tao thanh véi kich thude 16n. Pic biét, khi
ty 1& H,O/ALO; > 110 d6i v6i nguyén liéu
metacaolanh 1 va > 130 d6i voi nguyén liéu
metacaolanh 2, ndng do cac t dién TO, trong dung
dich phan ung giam manh, tinh thé tao thanh vai
kich thudc rat 16n, chuyén tir ving nanomet sang
micromet.

4. KET LUAN

1.ba téng hop dugc vat liéu nano-zeolit NaX tur
cao lanh khong xur Iy axit. Vat li€u nano tao thanh co
bé mat riéng 573 m?/g, trong d6 bé mit ngoai 92
m?/g. Phan bd 16 xbp tap trung ¢ ving 0,81 va 10,8
nm. Tinh thé zeolit NaX tao thanh c6 kich thudc
trung binh 25 nm, d6 bén nhiét dén 789°C.

2. Qua trinh chuyén hoa cao lanh khong xtr 1y
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axit tao ra tinh thé nano-zeolit NaX c6 kich thudc
16n hon, bé mit riéng cao hon, phan bd 16 xbp &
vung mao quan trung binh rdng hon so véi qua trinh
két tinh tir cao lanh da xw 1y axit. Tuy nhién, sy khac
biét nay la khong lon, do do6 viéc st dung nguyén
liéu khong qua xur ly axit s€ c6 y nghia tng dung
16n hon.

3. Khi ham luong nudc trong gel ting 1én, kich
thude tinh thé nano-zeolit NaX tao thanh tang manh.
Theo d6, dé tao ra zeolit NaX c6 kich thude nano thi
ty 16 H,O/Al,0O; trong gel nho hon 110 khi st dung
cao lanh khong xtr 1y axit va nho hon 130 khi su
dung cao lanh da xu 1y axit.
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