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SUMMARY

REMOVAL OF CATIONIC DYES METHYLENE BLUE AND CRYSTAL
VIOLET FROM AQUEOUS SOLUTION USING ANIONIC SURFACTANT
MODIFIED LATERITE SOIL

This paper focus on removal of cationic dyes methylene blue (MB) and crystal violet (CV) from
aqueous solution by using anionic surfactant modified laterite soil. The BET surface area and the point
of zero charge of the material were determined as 54.02 m?/g and 5.73, respectively. The FT-IR
spectras of the material after sequential adsorption of MB and CV were studied. The concentration of
MB and CV was measured by molecular absorption spectrometry method. Some optimum conditions for
measuring MB and CV by the method were systematically studied and found as wave length 663 nm,
pH 2 for MB; 590 nm, pH 3 for CV. The results indicated that some ions such as Fe*t; AP*; Ca’*;
Zn’* ... reduced MB and CV adsorption capacity of the material. The removal efficiency of MB and CV
using SDS modified laterite soil is always higher than that using laterite soil. Fixed — bed column
adsorption capacity for MB and CV is 11.26 mg/g va 13.66 mg/g (at flow speed of 2.0 mL/min and MB
concentration is 14.09 mg/L; CV concentration is 16.05 mg/L), respectively. The solution of 0.01 M
HCI was used for elution MB and CV with effective elution is greater than 95%. The MB content of a
waste water sample is removed.

1. MO PAU thuy sinh cua hon 3000 thuéc nhuém nam
Pham nhudém duoc s dung rong rai trong cac trong tat ca cac nhom tur khong doc, doc vura,
nganh cong nghiép nhu dét may, cao su, giéy, rat doc dén cuc doc cho théiy c6 khoang 37%
nhya... Do tinh tan cao, cac phdm nhudm 1a thuéc nhudém giy doc cho ca va thiy sinh va
ngudn gy 6 nhidm nudc. Viéc thai nude chira 2% thudc nhuém & mirc d¢ rat doc va cuc doc
phim nhuém chwa qua xir 1y vao cic ngudn cho c4 va thiy sinh [1-3]. Xanh metylen va tim
nude tw nhién nhu ao, hd, song, subi... s& lam tinh thé thudc loai phdm nhudm cation, dugc
nhiém doc cac sinh vat séng trong nude do st dung rong rai trong cac nganh nhudm vai,
chiing can tro sy hdp thy oxy va anh sang mat gidy, nilon, da, gd; san xudt myc in... Xanh
troi, gdy bét loi cho su hé hap, sinh truong cua metylen ciing nhu da s6 cdc pham nhudm khac,
cac loai thuy sinh, tac dong x4u dén kha ning rat khé phén hity khi thai ra méi truong, c6 thé
phan giai cia vi sinh di véi cac chét hitu co gdy ton thuong vinh vién cho doi mat ciia con
trong nudc va pha hily canh quan méi truong ngudi, dong vat cing nhu thuy san. Ngoai ra,
tu nhién. Cac thir nghiém trén c4 va cac loai chiing ciing ¢6 thé gy kich img dudong tiéu hoa
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v6i cac tridu chimg budn nén, tiéu chay va gy
kich ing da cho con nguoi [7, 9]. Boi vay, viéc
tim ra phuong phap loai bo cac pham nhugm ra
khoi méi truong nudc cb y nghia hét sic to
16n. Cho dén nay, phuong phap hip phu van
dugc lya chon va mang lai hiéu qua cao trong
viée xir Iy nguon nude 6 nhiém noéi chung va 6
nhiém phém nhudm néi riéng [4, 6, 7, 9-11].
P4 ong ty nhién c¢6 dic tinh hép phu. Tuy
nhién viéc dung da ong tu nhién dé hép phu
céc pham nhudm cation nhur xanh metylen hay
tim tinh thé 1a khong hiéu qua do d4 ong la
duong dién trong ving pH < 7,4. Vi vay, bién
tinh da ong noi riéng va cac loai vat liéu hép
phu khic néi chung bang chéit hoat dong bé
mit hay cac polime co ban chat anion dé hap
phu cac chét doc hai dang cation trong nudc 14
huéng nghién ctu thu hut duge sy quan tam
ctia nhiéu nha khoa hoc [12-14]. Bai bao nay
trinh bay kha nang tach loai xanh metylen va
tim tinh thé ctia vat liéu da ong bién tinh bang
chit hoat dong bé mit c¢6 ban chit anion
sodium dedocyl sunfate (SDS).

2. THUC NGHIEM

2.1. Héa chit

2.2. Thiét bi

Méy quang phd hap thu phan td UV 1700
(Shimadzu — Nhat Ban); Can dién tor 4 s
Presisa XT120A-Switland; May do pH 2 sb
Presisa 900 (Thuy ST); Tu sdy Jeitech (Han
Quéc); May lic H4Y (Trung Quéc); May ly
tam 800B (Trung Qubc).

2.3. Ché tao vat liéu

Do da ong ty nhién c6 diém dang dién 1a 7,4
[14] nén ¢ vung pH < 7,4 da ong s€ tich dién
duong. SDS 1a chét hoat dong bé mat anion va
c6 kha ning tao micell [8] nén ching toi su
dung SDS lam tac nhan bién tinh d4 ong. Qua
trinh bién tinh da ong bang chét hoat dong bé

mat dugc trinh bay trong nghién ctu trude day
cua chung t6i [14].

2.4. Thi nghiém hip phu

Thuc hién cac thi nghiém hép phu theo phuong
phép tinh va dong & nhiét do phong. Cac thi
nghiém dugc trinh bay cu thé truéec mdi két
qua nghién ctru (muc III).

3. KET QUA VA THAO LUAN

3.1. Mgt s6 dic trung héa Iy cia vt lidu

Két qua phan tich vét lidu bang phuong phap
nhiéu xa tia X (XRD) va quang pho hong ngoai
(IR) da dugc chung t6i trinh bay trong [12].
Trong bai bao nay, ching t6i xac dinh dién tich
bé mit riéng va diém dang dién cua vat liéu.
Dién tich bé mat riéng cua vat li¢u dugc xac
dinh theo phuong phap BET la: 54,02 m%g.
Dién tich bé mit riéng cua da ong tu nhién la
68,03 m%*/g. Nhu vay, viéc bién tinh dé ong tu
nhién bang cach hip phu chat hoat dong bé mit
¢6 ban chét anion 1a SDS da thanh cong (Iam
giam dién tich bé mit riéng cua da ong tu
nhién tir 68,03 m¥/g xudng 54,02 m¥/g).

Viée xac dinh diém dang dién ciing khang dinh
su thanh cong cua qua trinh bién tinh vat liéu.
Chuén bi 11 binh nén chtra 50 mL dung
dich NaCl 0,1M sau d6 diéu chinh pH cua
cdc dung dich (pH ban ddu-pHpq) ting dan
tir 1 + 10 bang dung dich NaOH hoic HCI.
Tién hanh cho vao céc binh 1 gam vat liéu.
Dé yén cac dung dich trong 48h sau d6 xic
dinh lai pH ctua cac dung dich, gia tri pH
ndy goi 1a pH can bang (pHeb). ApH 1a hidu
s6 gitra gia tri pHpa va gia tri pHep. V& d0
thi biéu dién sy phu thugc cia ApH vao
pHya, diém giao nhau giita duong cong voi
toa d0 ma tai d6 ApH = 0 cho ta gia tri
diém dang dién cua vat liéu. Két qua xac dinh
diém dang dién cia d4 ong bién tinh duoc thé
hién trong bang 1 va hinh 1.

Bang 1. Xac dinh diém dafng dién cia vdt liéu

pHbya 0,98 2,06 3,11 4,08 5,09 | 6,10 7,00 8,02 | 8,96 | 10,03
pHo 1,39 4,63 6,25 5,83 6,03 | 5,55 6,02 5,93 5,70 | 593
ApH -0,41 -2,57 | -3,14 | -1,75 | -0,94 | 0,55 0,98 2,09 | 3,26 | 4,10
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Két qua nghién ciru cho thiy, gia tri diém ding
dién (pl) cua vat liéu la 5,73. biéu nay ching
t6 qua trinh bién tinh da ong bang SDS la
thanh cong do 1am giam diém déng dién cua d4
ong ty nhién.

3.2. Ph6 hong ngoai ciia vat li¢u sau khi hip
phu MB va CV

Phd héng ngoai cua vat liéu sau khi hép phu
MB va CV duoc trinh bay trong hinh 2.
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Hinh 2. Phé hong ngoai ciia vt liéu sau khi hdp phu MB (trdi) va CV (phdi)

Phé h6ng ngoai cua vat li¢u sau khi hép phu
MB va CV xuét hién van phd tai budc song
2920 cm! duoc quy gan cho dao dong bat dbi
ximg ctia nhom -CHj trong lién két véi vong
benzen [5]. Ngoai ra, cac van phd cta nhom -
CH,- ¢ budc song 2926,01 cm™! va 2854,65
cm™ trong phd hong ngoai ciia da ong bién
tinh khong tim thy trong phd hong ngoai cua
vat liéu sau khi hép phu cac cation chit mau.
Két qua nay cho thdy, cac cation chat mau da
duoc hép phu trén bé mit cua da ong bién
tinh.

3.3. Piéu kién xdc dinh xanh metylen va tim
tinh thé b?mg phwong phap UV-Vis

3.3.1. Khdo sdt budc song

Tién hanh quét dai budc song cia dung dich
MB va CV c6 ndng d6 5ppm trong ving tir
400 nm dén 800 nm trén may UV 1700 cua
hang Shimadzu - Nhat Ban, chiing t6i thu duoc
két qua trong hinh 3.
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Hinh 3. Dai buoc song xac dinh MB va CV
bcing phuong phap UV-Vis

Két qua & hinh 3 cho théy, tai budc song 663
nm va 590 nm thi d6 hip thu quang ciia dung
dich MB va CV 1a cao nhét. Do d¢, trong cac
thi nghiém tiép theo, chung t6i st dung budc
song 663 nm va 590 nm dé do phd UV - Vis
cua cac dung dich xanh metylen va tim tinh
thé.
3.3.2. Khdo sat pH
Trén co so budc song da lya chon, chung t6i
khao sat sy anh huong cia pH dén d6 hap thu
quang cua dung dich MB va CV (c6 cung ndng
d6 12 5 ppm). Két qua khao sat dugc trinh bay
trong hinh 4.
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Hinh 4. Anh huong ciia pH dén phép xdc dinh
MB va CV bang phirong phép UV-Vis

Két qua nghién ciru cho thy, d6 hip thu quang
ctia dung dich xanh metylen va tim tinh thé dat
gia tri cuc dat lan luot tai pH 2 va pH 3. Trén
co s6 két qua thu dugc, chung t6i lya chon gia
tri pH t6i wu cho phép do UV — Vis cia dung
dich xanh metylen 1a 2, cia dung dich tim tinh
thé 1a 3.

3.3.3. Xdy dung dwong chudn xdc dinh MB
va CV

Dua trén két qua vé& budc song va pH da khao
sat, chiing t6i xdy dung dudng chuin xac dinh
xanh metylen va tim tinh thé. Két qua duoc
trinh bay hinh 5.
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Hinh 5. Puong chudn xdc dinh MB va CV
bang phwong phdap UV-Vis

Tir duong chuan, xac dinh dugc gidi han phat
hién (LOD) va gidi han dinh luong (LOQ) MB
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va CV theo phuong phap UV-Vis lan luot la:
0,15 ppm va 0,50 ppm (MB); 0,76 ppm va 2,53
ppm (CV). Chiing t6i sir dung duong chuan da
xdy dung dugc dé xac dinh néng do cua cac
dung dich MB va CV trudc va sau khi hip phu
trén vat liéu.

3.4. Tach loai MB va CV trong nuéc

Muc dich cta qua trinh nghién ciru 1a huéng
dén viéc tach loai MB va CV c6 trong mau
thuc va danh gia hiéu qua tach loai MB va CV
clia da ong bién tinh so voéi da ong tu nhién.
Tuy nhién do trong miu thuc con chira nhiéu
céc chat khac ngoai cac pham nhudm nghién
clru nén trude tién ching toi tién hanh nghién
ciru sy anh hudng cua cac chit la c6 thé c6
trong mau thuc dén kha ning hap phu MB va
CV ciia d4 ong bién tinh va d4 ong ty nhién.
Két qua nghién ciru dugc trinh bay trong muc
11.4.1.

3.4.1. Anh huéng ciia chit la dén khd ning
hép phu xanh metylen va tim tinh thé ciia vit
liéu

Do khi phan tich mau thyc té chung t6i nhén
thdy, ngoai pham nhudm, trong mau con chira
cac cation kim loai nhu: AI¥*, Fe¥*, Zn?",
Mg*,... Vi vdy ching t6i khdo sat sy anh
huéng cia cac ion nay dén kha ning hap phu
MB va CV cua vat liéu. Qua trinh khao sat
duoc tién hanh nhu sau: pha dung dich MB
(CV) véi su c6 mit cua ting ion AP, Fe*”,
Zn**, Mg**, Pb*, Ca?* va CV (MB) hoic hon
hop cac chit nay. Cho 50 mL cac dung dich
trén 1an luot vao cac binh tam giac chira 0,25
gam vat li€u da dugc danh sb sao cho néng do
clia cac chét la thay ddi tir 10 =+ 100 ppm. Léc
cac dung dich ¢ nhiét d phong véi tde do 150
vong/phit trong cac diéu kién di toi wu vé thoi
gian lic va pH ciia moi truong [4]. Ding may
li thm dé tach chét rin ra khoi dung dich. Dya
vao duong chuin dé xac dinh nong d6 cuia MB
hodc CV trong dung dich trudc va sau khi hip
phu trén vat liu.
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Hinh 7. Anh hudng ciia cdc chdt la dén hiéu sudt hap phu CV

cua da ong ty nhién (trai) va da ong bién tinh (phdai)

Két qua thuc nghiém cho thdy, trong ving
néng d6 khao sat, cac ion kim loai va chat mau
¢6 anh hudng téi kha nang hip phu MB va CV
clia cac vat liéu. Khi ndng do cac chét la cang
tang thi kha nang hdp phu MB va CV cua vat
liéu cang giam. Nguyén nhan 1a do sy c6 mat
cua cac chit la da gdy ra su hép phu canh
tranh, do d6 cac chit la bi hip phu mot phan,
ddng thoi ngan can sy hip phu MB va CV cua
vat liéu dan dén dung luong va hiéu sut hap
phu MB va CV cua vat lidu giam. Mit khac két
qué nghién ctru ciing chi ra ring, ion Fe’*co
anh huong 16n nhit dén kha nang hép phuchat
mau cua vat liéu, tiép dén 1a ion AI*, Ca®",
Pb?*, Zn2*. Piéu nay 1a phu hop vdi ly thuyét
vé hap phu. Thong thuong, khi hip phu cic ion
kim loai trén céac vt liéu thi ion nao c6 dién
tich cang 16n s& bi hap phu cang manh. Trong
truong hop cac ion cod cung dién tich thi ion
nao c6 ban kinh hydrat nho hon s& bi hép phu
manh hon. Céc két qua ciing chimg minh rang,
hiéu sudt hdp phu MB va CV cua da ong bién
tinh luén cao hon so v6i d4 ong ty nhién. Piéu
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nay khang dinh viéc bién tinh da ong bang chat
hoat dong bé miat c6 ban chat anion rat hiéu
qua cho qué trinh tach loai cdc phim nhudém
cation.

3.4.2. Nghién citu khi ning hip phu xanh
metylen va tim tinh thé ciia vit liéu theo
phwong phdp hép phu dong

Qué trinh nghién ciru kha nang hap phu MB va
CV cua vt lidu theo phwong phéap hip phu dong
dugc tién hanh nhu sau: 1an luot cho 1800 mL
dung dich MB va 1700 mL dung dich tim tinh
thé co ndng do ban dau lan luot 1a 14,09 mg/L
va 16,05 mg/L duoc ¢b dinh ¢ pH = 7,0 (d6i voi
MB) va pH = 6,0 (d6i véi CV) di qua 2 cot hap
phu (duong kinh cta cot hip phu 1a 1 cm va
chiéu dai ctia cot hap phu 1 25 cm) chira 1 gam
vt liéu véi tbe do dong 2,0 mL/phut. Sau mdi
phén doan thé tich, xac dinh lai néng d6 cia MB
va CV trong dung dich di ra khoéi cot hép phu
cho dn khi cot dat can bang hip phu. Tir d6
tinh ham luong ctia MB va CV thoat ra sau mdi
phan doan thé tich. Két qua nghién ciru duoc
trinh bay trong bang 2.



Bang 2. Ham luong ciia xanh metylen va tim tinh thé sau moi phén doan thé tich

cli?(iirrllg V(mL) dd qua c6t tinh tir Ham lugng 1>/IB (mg) tl;o%it ra | Ham lugng E?V (mg) tlzoe'it ra
dich n 1 sau moi phan doan thé tich sau moi phan doan thé tich

quall ot (Co= 14,09 mg/L) (Co=16,05 mg/L)

1 100 0

2 200 0

3 300 0,093 0,089

4 400 0,286 0,224

5 500 0,362 0,336

6 600 0,415 0,444

7 700 0,560 0,522

8 800 0,636 0,668

9 900 0,742 0,722

10 1000 0,834 0,858

11 1100 0,980 1,014

12 1200 1,162 1,234

13 1300 1,248 1,370

14 1400 1,291 1,443

15 1500 1,326 1,511

16 1600 1,370 1,581

17 1700 1,392 1,610

18 1800 1,401 -

Tong ham lugng phflm nhudém co 2536 2729
trong mau

Tong ham 1;1(_);% r[;ham nhudém 14,1 13.63

Dung lugng hap phu trén cot (mg/g) 11,26 13,66

Nhu vay, dung lugng hap phu xanh metylen va
tim tinh thé trén c6t 1an luot 1a 11,26 mg/g va
13,66 mg/g. Thong thuong, dung lugng hap
phu dong dat tdi da 1a 70% so voi dung lugng
hép phu tinh khi cic diéu kién thi nghiém 1a
teong duong nhau (kich thudc hat vat liéu, pH,
thoi gian tiép xuc giita dung dich nghién ctru
va vat liéu...). Do kich thudc hat vat liéu dugc
sir dung cho qué trinh hap phu dong 16n hon so
v6i kich thudce hat vat liéu dugce st dung cho

cac thi nghiém hép phu tinh, va c6 thé do tdc
d6 chay dong la tuong dbi nhanh (2,0mL/pht)
nén dung luong hdp phu dong cua xanh
metylen chiém khoang 44% va cta tim tinh thé
chi chiém khoang 23% so v&i dung lugng hap
phu tinh [4].

3.4.3. Nghién ctvu khd ndng gidi hap

St dung dung dich HCI 0,01M d¢ giai hap MB
va CV duoc hép phu trén cdt, chung t6i thu
dugc cac két qua trong bang 3.

Bdng 3. Hiéu sudt gidi hdp xanh metylen va tim tinh thé

Phan doan thé tich
HCl 5 10 15 20 25 30 35 40 45 50
V (mL)
Hiéusuat | MB | 13,52 | 29,37 | 44,92 | 58,16 | 70,28 | 78,50 | 84,26 | 89,64 | 93,48 | 95,12
giagihdp (%) | CV | 16,35 | 35,52 | 51,38 | 64,82 | 75,15 | 84,66 | 92,47 | 96,24 | - -
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Véi két qua thu duoc, nhan théy: dung dich
HC1 0,01 M c6 thé dung dé giai hap kha t6t cac
pham nhudém. Véi 50 mL HCI 0,01 M c6 thé
giai hap trén 95% lugng MB hip phuy trén cot
trong khi hiéu suat giai hap CV dat trén 96%
g v&i 40 mL HC1 0,01 M. Hiéu suét giai hap
CV cao hon MB c¢6 thé 1a do phén tir CV phan
cuc hon MB nén su trao ddi gitra ion H" cla
dung dich HCI véi cation CV xay ra nhanh va
thuan loi hon so véi MB.

3.4.4. Xir Iy méu nwéc thai chiva MB

Mau nudc thai chia phém nhudém duoc 1§y tai
Co s nhuém Hai Dang, dia chi: S5 48 Phd Lua,
phudng Van Phuc, quén Ha Pong, Ha Noi vao
lac 10"30" ngay 09/4/2018. Qua trinh liy miu, xr
i mau va bao quan mau duoc thuc hién theo
ding quy dinh. Tién hanh do d6 hép thu quang
clia mau nude thai va dwa vao duong chuan dé
xac dinh nong d6 cia MB va CV trong dung
dich, chung t6i nhan thay: tai budc séng 590
nm (budc song ddc trung xac dinh tim tinh thé)
khong xuat hién pic, tai budc song 663 nm
(budc song xac dinh xanh metylen) c6 xuit
hién pic voi do hép thu quang la 0,256. Dya
vao duong chuén, ching t6i xac dinh duogc
ndng d6 cua MB trong miu nudc thai theo

phuong phéap duong chuan 1a 1,426 mg/L. Tuy
nhién, 6 thi quét dai budc song cia mau nude
thai khong chi xuét hién pic duy nhit & 663 nm
ma con xuét hién cac pic khac tai 535 nm, 626
nm ching to trong mau nudc thai con chira cac
chit mau khac. Vi vay, viéc xac dinh né)ng do
MB theo phwong phép dudong chuin co thé
khong chinh xac, do d6 chung t6i tién hanh xac
dinh lai ndng d6 MB theo phuong phap thém
chuan va xéc dinh dugc nong d ciia MB trong
mau nudce thai 1a 1,78 mg/L. Chung ti ciing
xéac dinh nong do CV theo phwong phéap thém
chuan, két qua cho thiy trong mau nudc thai
khong chtta CV.

Tién hanh xir li MB trong mau nudc thai theo
quy trinh sau: Cho 1 lit nuéc thai chira MB
chay qua cot hap phu (duong kinh cua cot hap
phy 14 1 cm va chiéu dai 1a 25 cm) chira 1 gam
vt lidu véi tbe do dong 2,0 mL/phat. Sau mdi
phan doan thé tich, xac dinh lai néng do cua
MB trong dung dich di ra khoi cot cho dén khi
cot dat can bang hap phuy, tir d6 tinh ham luong
ciia MB thoat ra sau mdi phan doan thé tich.
Két qua xir Iy mau nudc thai chita MB theo
phuong phép hép phu dong dwoc trinh bay
trong bang 4.

Bdng 4. Ham lwong ciia xanh metylen trong mau nwée thdi sau moi phdn doan thé tich

S$6 1an cho V(mL) dung dich qua | Ham hrgng MB (mg) thoat ra sau mdi phian
dung dich cot tinh ti doan thé tich
qua cot lan 1 (Co=1,78 mg/L)
1 100 0,004
2 200 0,020
3 300 0,037
4 400 0,057
5 500 0,065
6 600 0,082
7 700 0,094
8 800 0,115
9 900 0,149
10 1000 0,170
Téng ham lwong MB c6 trong miu 1,780
Tong ham lwong MB thoat ra 0,793
Dung lwgng hép phu trén cdt (mg) 0,987
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Két qua cho thidy dung luong hap phu xanh
metylen trong mau nudc thai (0,987 mg/g) thip
hon nhiéu so véi mau gia (11,26 mg/g). Piéu
nay dugc gidi thich 1a do trong mau thyc, ngoai
xanh metylen con c6 nhiéu ion kim loai va chat
mau khac nén xay ra sy hép phu canh tranh, tir
d6 lam giam kha nang hap phu xanh metylen
clia vat lidu. Két qua nghién ciru ciing cho
thdy, hoan toan co thé sir dung da ong bién tinh
bé’mg chét hoat dong bé mat co ban chét anion
dé hap phu cic cation phdm nhudm.

4. KET LUAN

1. B3 xé4c dinh duge dién tich bé mat riéng va
diém dang dién cua da ong bién tinh. Két qua
thu dwoc ching t6 viéc bién tinh da ong bing
chét hoat dong bé mat SDS 1a thanh cong.

2. Pa nghién ctru phé h6ng ngoai cua vat liéu
sau khi hdp phu MB va CV. Két qua cho thy
MB va CV di duogc hip phu trén vat liéu.

3. Pa nghién clru mot sb6 diéu kién tbi wu do
ph6 UV-Vis cua dung dich MB va CV, d6 1a
budc song va pH cua dung dich do (663 nm,
pH 2 d6i v6i MB; 590 nm, pH 3 dbi v6i CV).
3. Céc ion AI¥Y, Fe¥', Zn**, Mg¥,... lam gidm
kha ning hdp phu MB va CV cua da ong tu
nhién va da ong bién tinh. Hiéu sudt hip phu
MB va CV cua d4 ong bién tinh luén cao hon
so voi da ong tu nhién.

4. Dung luong hip phu dong MB va CV trén
cot vat liéu da ong bién tinh dat 11,26 mg/g va
13,66 mg/g.

5. St dung 50 mL dung dich HCI 0,01M giai
hép dugc trén 95% lugng MB; 40 mL dung
dich HCI1 0,01M giai hip duoc trén 96% luong
CV hép phu trén c6t vat liu.

6. Pa tach loai MB c6 trong mot mau nuée thai
dét nhuém.

Loi cam on: Cam on dé tai CS-2019-01 da tai
tro kinh phi cho nghién ciru nay
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