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Tém tit
Trong ngl}ién cteu nay, than cdy dwa dwoc sir glung déichér tao vat liéu hd:p phu. Cac dac
trung vat liéu hap phu dwoc xdc d‘,l:nh nhuw dién tich bé mat, cau truc, hinh thai bang cdac phwong
phap BET, XRD, FT-IR, SEM. Két qua BET cho thdy bot cdy dira khi nung o nhiét dg cao cac
hop chat hitu co sé bi phdn iy tao ra nhiéu 16 xop, lam tang dién tich bé mat (mdu nung o
900 °C c6 dién tich bé mat riéng la 535,156 m%g). Cau tric hinh thdi cua vat liéu qua anh
SEM cho thay bé mat vt liéu go ghé, nhiéu khe rong, hinh khoi nén cdac phdn tir chat congo
red c6 thé duwoc hap phu trén bé mat. Khdo sat dung heong hip phu (q.) dat gia tri cao nhat
la 57,92 mg/g tai nong do 135 ppm, gid tri gmaxla 65,7895 (mg/g), hang sé Ky la 0,383 (I/mg)
Vv6i hé s6 hé s6 fwong quan R’ dat 0,9987, quy ludt dang nhiét hdp phu congo red trén vit liéu

tudn theo mé hinh dang nhiét Langmuir, ddng hoc hap phu tudn theo phwong trinh dong hoc
biéu kién béc hai.

T khéa: Cdy dira, congo red, vit liéu hdp phu.
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vat lidu tir than cdy dura (Cocos nucifera L.) hap phy xur ly congo red trong nu6c. Tap chi Khoa
hoc Pai hoc Bong Thap, 14(04S), 121-131. https://doi.org/10.52714/dthu.14.04S.2025.1569

Copyright © 2025 The author(s). This work is licensed under a CC BY-NC 4.0 License.

121


https://doi.org/10.52714/dthu.14.04S.2025.1569
mailto:lttxuan@dthu.edu.vn
https://doi.org/10.52714/dthu.14.04S.2025.1569

Tap chi Khoa hoc Dai hoc Do”‘ng Thap, Tap 14, S6 Dac biét 04S (2025): 121-131

PREPARING THE MATERIAL FROM THE COCONUT TRUNK
(Cocos nucifera L.) MATERIAL TO ADSORB CONGO RED IN AQUEOUS

Le Thi Thanh Xuan'’, Nguyen Minh Thao!, Nguyen Phuong Thuy'?,
Le Thi Bach?, and Pham Thi Kim Phuong*
'Dong Thap University, Dong Thap province, Vietnam

’Thoi Quan Junior and Senior High School,
Go Quao district, Kien Giang province, Vietnam

*Department of Chemistry, College of Natural Sciences, Can Tho University,
Can Tho city, Vietnam

‘An Giang University, Vietnam National University Ho Chi Minh City,
Ho Chi Minh City, Vietnam

“Corresponding author, Email: lttxuan@dthu.edu.vn
Article history
Received: 08/5/2025; Received in revised form: 23/6/2025; Accepted: 28/6/2025
Abstract

In this study, coconut trunks were used to prepare material. Its characteristics, such as
surface area, structure, and morphology, were determined using BET, XRD, FT-IR, and SEM
methods. BET results showed that when coconut tree powder is heated at high temperatures,
organic compounds decompose, creating many pores, increasing the surface area (the sample
heated at 900 °C has a specific surface area of 535.156 m%g). The material morphological
structure through SEM images showed that its surface is rough, with many voids and cubic
shapes, so that the Congo Red molecules can be adsorbed on the material’s surface. The
adsorption capacity (q.) survey reached the highest value of 57.92 mg/g at a concentration of
135 ppm, the qumax value was 65.7895 (mg/g), the K constant was 0.383 (I/mg) with the
correlation coefficient R’ of 0.9987, the Congo red adsorption isotherm on the material
followed the Langmuir isotherm model, the adsorption kinetics followed the pseudo-second-
order kinetic equation.

Keywords: Adsorption material, coconut trunks, Congo red.
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1. Giéi thiéu

O nhiém moi truong nudc 1a van dé cac qudc gia trén thé gidi dang phai d6i mit. Viét
Nam, trong nhung nam gan day nhiéu khu cong nghiép hinh thanh va phat trién nhu san xuat
thudc nhudm, gidy, da, my pham, dugc pham, ché bién thyc pham, dét may,... cic chat mau
hiru co ¢6 dac tinh doc hai va kho xur Iy trong nudc thai, gay anh huong nghiém trong dén moi
truong sinh thai cing nhu stre khoe cua con nguoi (Guptaa & cs., 2007). Vi thé, van dé bao vé
moi truong nude khoi & nhiém chat mau hiru co cin duoc uu tién chu trong. Cac chat mau
thudng co cau trac hoa hoc phirc tap va khé phan hity, chiing ton tai 1au dai trong méi trudng
nude 1am giam chét luong nude, anh huong dén hé sinh thai thily sinh va gay nhiing hé luy
nghiém trong ddi véi sirc khoé ctia con ngudi. Congo red 13 hop chat mau thudc nhém azo c6
tén hoa hoc 1a 3,3'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)bis(4-aminonaphthalene-
1-sulfonate) C32H22Ne¢NaxO6S,, hoa tan truc tiép trong nudce, co ai luc cao vai soi cellulose va
thuong duoc str dung rong rai trong cong nghiép dét may. Do ciu trac phire tap nén kho bi
phan huy bang phuong phap quang phan hay sinh hoc, congo red tr¢ thanh mét trong nhimg
chat gay 6 nhiém moéi truong dai dang va khé xir 1y (Pielesz, 1999).

Nhiéu nghién ctru vé xtr Iy congo red bang céac phuong phap khac nhau nhu viéc dung
c4c chat oxy hoa manh ozone va hydrogen peroxide dé pha hiy ciu triic hoa hoc (Smaranda
& cs., 2011), str dung nano composite ZnO/chitosan trong viéc xur Iy chat mau trong nudce
(Thanh & cs., 2022), hap phu ciia chat mau congo red 1én vét liéu graphen oxide/polyvinyl
alcohol/Fe3O4 (Thu & Hoang, 2021), diéu ché vat liéu hap phu congo red tir phu pham nong
nghiép nhu xo dira, vo hat diéu, bd mia, vo cam (Namasivayam & Kavitha, 2002; Ponnusamy
& Subramaniam, 2013; Mall & cs., 2005; Hua & cs., 2023).

2. Phuwong phap nghién ciru
2.1. Phuong phap diéu ché vt liéu

Than cay dira d3 gia khong con cho qua cit chia nho thanh cac khuc c6 chiéu dai khoang
10cm, rira sach va sang loc loai bo cac tap chat khong mong mudn. Sau d6, nguyén liéu duge
xé thanh cic manh nho va phoi kho mét tuan dudi 4nh ning troi ty nhién cho dd 4m con thip.
Tiép tuc sdy kho & nhiét do 105 °C, thoi gian séy 24 gio trong tu sdy Memmert. Mot mau
nguyén li¢u co6 kh01 luong xdc dinh ban dau duoc sy ddng thoi dé danh gia su mat khdi luong
trong qua trinh sdy. Khi khbi lvong mau khong doi sau vai 1an can, nguyén liéu dugc dem di
xay nhuyén bang may nghién MF 10 Basic — IKA thu duoc bot cay dira. Bt céy dura duoc cho
vao binh bao quan dung 1am nguyén liéu cho cac nghién ctru tiép theo.

Than sinh hoc tir than cdy dira dugc san xuét bang cach tién hanh can 20 gram bot cay
dtra cho vao 10 nung & cac diéu kién khéac nhau vé nhiét do 500 °C, 600 °C, 700 °C, 800 °C va
900 °C va thoi gian 1, 2, 3, 4 va 5 gio trong diéu kién thiéu oxygen, voi toc do gia nhiét 10
°C/phut bang 160 nung (VMF-165, Nhat Ban). Than sau khi nung xong duoc ha nhiét d¢ tir tir
& nhiét 4o phong va tién hanh nghién min giit trong binh hit am dung lam vat liéu hip phu
congo red.

2.2. Cac phwong phap dac trung vat li¢u

Pho FT-IR ciia vat liéu hép phu dugc ghi trén may TENSOR II-Bruker (Dic) trén nén
KBr. Nhidu xa tia X (XRD) duogc ghi trén thiét bi D8 Advance-Bruker (Dtc) goc quét tir 10°
-70° nham xéc dinh cAu trac tinh thé cta vat liéu. Anh SEM duge chup trén thiét bi S-4800.
Dién tich bé mit riéng dugc xac dinh qua chup BET cua cac mau duoc xac dinh tir duong déng
nhiét hip phu- khir hap phu nitrogen trén thiét bi Micromeritics Tristar 3000 Instrument (USA)
o nhiét do T =37,35 K.
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Can mot lugng chinh x4c congo red hoa tan trong nudc cat dé thu duoc dung dich co
nong d6 16n nhat 1a 1000 ppm. Sau d6 pha lodng d¢ tao thanh cac dung dich thir nghiém voi
céc nong do phu hop tur 30 ppm, 50 ppm, 70 ppm, 100 ppm va 135 ppm. Hi¢u suét hap phu va
dung luong hap phu congo red ciia vat liéu didu ché dugc tinh nhu sau:

— O_Ce — C0 Ce
H% == 100 e - .V
Trong do Co (ppm) va Ce (ppm) la nbng d6 ban d4u va ndng d6 can bang cua congo red
trong dung dich; m (gram) la luong chat hip phuy; V 1a thé tich dung dich hap phu (L); qe

(mg/gram) 1 dung luong chat bi hip phu congo red tinh toan trén 1,0 gram ciia vat liéu.
2.3. Panh gia s hip phu cia vt liéu diéu ché

Céan mot Iugng chinh xac 0,2 gram vat liéu vao 100mL dung dich congo red & cac néng
do 70 ppm, 100 ppm, 135 ppm véi mau vat liéu dun ¢ 900 °C, thoi gian hép phutr 0, 5, 10,
30, 60, 90, 120, 150, 180 phut v6i lwong chat 1a 0,2 gram, thuc hién phan Gng & nhiét do
thuong, tbc do khudy 400 vong/phit. Sau khoang thoi gian nhit dinh, loc dung dich va lay
khoang 5 mL dé di phan tich bang phd UV-Vis véi budc song 498 nm.

3. Két qua thio luin
3.1. Anh huéng ciia cic diéu Kién nung dén qua trinh diéu ché vit liéu

Két qua Bang 1 cho thdy & nhiét do 500 °C khi thay ddi thoi gian nung tir 1 gid dén 5
gio khdi lwong vat lidu giam 65,62 - 67,88% so voi nguyén lidu dau. Tuong tu véi nhiét do
nung 600 °C khéi lugng vt liéu giam 69,30 - 69,90%, véi nhiét dd 700 °C khdi lugng vt liéu
giam 69,73 - 72,25%, nhiét d6 800 °C khdi lugng vat liéu giam 73,15 - 77,96% va nhiét do
900 °C khdi lugng vat lidu giam 75,23 - 78,88%. Qua co ché phan huy trong qua trinh nhiét
phan khi bit ddu nung cac hop chit d& bay hoi bat dau thoét ra, thoi gian nung duogc kéo dai
s& lam cho lwong khi thai (CO, CO,, CH,) lai tiép tuc tang 1én va khdi lwong than sinh hoc
(biochar) giam thém. Dic biét, cac lién két giita cac phan tir hop chat hitu co, din dén su thoat
ra ctia cac khi nhe va su giam khdi luong cua vat lidu. Khi ting thoi gian nung, ciu triic ctia
biochar thay ddi dang ké, dac biét 1a sy phat trién cua cac 15 xép. Thoi gian nung dai hon lam
tang kha nang xuit hién cac 16 x6p 16n va c6 thé giam dién tich bé mat ctia biochar vi qua trinh
phan hity cac hop chat hitu co tiép tuc lam giam khdi lugng vat liéu, ddng thoi lam ting ham
lugng carbon cd dinh, giup cai thién sy bén virng ctia biochar vé mit hoa hoc (Cardenas-Aguiar
& cs., 2024).

Bang 1. Anh hwéng ciia cac diéu kién nung dén khéi lwgng vat liéu thu dwoc

Nhiét dg ("C)
Thoi gian
(gi0) 500 600 700 800 900
1 65,62 69,30 69,73 73,15 75,23
2 66,43 69,34 70,36 75,02 75,68
3 67,15 69,66 70,73 75,46 77,90
4 67,48 69,72 71,00 76,22 78,23
5 67,88 69,90 72,25 77,96 78,88

3.2 Panh gia mjt s6 dic tinh ciia vat li¢u biochar tir than dira

Phd héng ngoai cua vat liéu biochar thu dugc nhu Hinh 1a. Peak tai vi tri sb song
3441 cm’' dugc gan cho dao dong lién két O—H, cac peak tai 2923 cm™! va 2853 cm’!
twong Gng v6i dao dong cua lién két H-Csp? trong vat lidu. Tin hiéu ¢ 1633 cm™' twong
mg v6i dao dong cua lién két C=C cho cac ndi d6i vong thom trong ciu tric, peak tai
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sb song 1057 cm™ twong tng dao dong cua lién kég C—0. Ngoai ra, dinh hép thu yéu &
899 cm™! dugc cho 1a do dao dong uon cong lién két C—H cia vong thom (Zhang & cs.,
2018).
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Hinh 1. Phd FTIR (a) va XRD (b) ciia vat liu

Gian d6 nhiéu xa tia X (Hinh 1b) cta vat liéu nung & 500 °C va 900 °C dugc thé hién
mot dinh nhiu xa rong manh & goc 20 =13-27°1a dic trung cua pha carbon vo dinh hinh
C(002), peak nhidu xa & 43° 1a dic trung ctiia C(100), peak nhiéu xa & 54° dic trung ctiia C(004)
va cac peak nhiéu xa cta cac oxide nhu SiO; va MgO (Almquist & Qin, 2012; Dehkhoda &
cs., 2013; Liu & cs., 2012; Vi & Bui, 2019).

Anh SEM (Hinh 2) cho thiy bé mat vat liéu nung. Hinh 2a, va 2a; (theo 2 thang do
khac nhau) 1a vét liéu nung ¢ 500 °C. Hinh 2b, va 2bs 1a vét li¢u nung ¢ 900 °C (theo 2 thang
do khac nhau). Hinh & 900 °C g6 gh¢, nhiéu khe rong, hinh khéi carbon va c6 dién tich bé mat
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rong hon so v&i nung & 500 °C nén c6 kha ning hip phu t6t hon. Két qua phan tich BET (Hinh
3) cho thiy dién tich bé mat riéng ciia mau 500 °C 1a 3,582 m?/g nhé hon rat nhiéu so v6i mau
900 °C 14 535,156 m?/g. Do anh huéng cua nhiét do va thoi gian nung dén cau trac cia biochar,
khi nhiét d6 nung cao s& tao ra nhiéu 15 x6p hon va lam ting dién tich bé mit ctia mau biochar
va ciing thiic ddy qua trinh phan hay va tai cdu trac vat liéu, tao ra nhiéu 16 xdp hon va lam
tang dién tich bé mat, nhd sy phan hay cua cac hop chat hiru co trong biochar sé tao ra cac
kénh rdng c6 d6 xdp 1am ting kha ning hip phu cia biochar (Almquist & cs., 2013).

Hinh 2. Anh SEM ciia vat liéu 500 °C (a) va 900 °C (b)
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Hinh 3. Puwong ding nhiét hip phu ciia vét liéu nung & 500 °C va 900 °C
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3.3. Kha ning xir ly congo red ciia vat liéu
3.3.1. Anh huong ciia nhiét do nung mau dén qud trinh hdp phu congo red

Hiéu suat hip phu va dung lwong hap phu c6 xu huéng ting khi nhiét d6 nung ting tir
500 °C, 600 °C, 700 °C, 800 °C va 900 °C dung lwong hap phu dat 8,32 mg/g; 9,53 mg/g va
11,80 mg/g, 12,73 mg/g, 14,44 mg/g tuong Gng vo6i hiéu suét hép phu l1a 55,47; 63,52 va
78,67%, 84,9% va 96,25% duoc thé hién Bang 2. Su gia tang dung lugng hép phu khi nhiét
d6 nung ting do c6 sy thay doi trong céu trac va tinh chit bé mit cua vat liéu. Két qua BET
cho thay mau vat liéu nung & 900 °C c6 dién tich bé mit 1a 535,156 m?/g 16n hon rat nhiéu so
voi vat liéu nung ¢ 500 °C 1a 3,582 m*/g, chitng minh cho viéc khi dién tich bé mit 16n giup
cung cap nhiéu vi tri hoat dong va 15 xdp hon dé cac phéan tir chat hap phu congo red co thé
tiép can va bam dinh. Trong khi d6 ¢ nhiét d6 thap do 15 x5p chua phat trién hoan thién dan
dén dung luong hap phu kém hon (Xu & cs., 2024; Yang & cs., 2006).

Bang 2. Anh hwéng ciia nhiét d9 nung miu dén dung luwgng hép phu congo red

CociaCR  Cccia CR  Hiéu suat hip phu  Dung lwong hip phu

Kyhigumau  (ppm) (ppm) (H%) (mg/g)
RC-500 °C 30 13,358 55,47 8,32
RC-600 °C 30 10,945 63,52 9,53
RC-700 °C 30 6,399 78,67 11,80
RC-800 °C 30 4,531 84,90 12,73
RC-900 °C 30 1,124 96,25 14,44

3.3.2. Anh huéng ciia khéi eong vat liéu dén qud trinh hdp phu congo red

Qua4 trinh hap phu dién ra & nhiét do thuong, toc do khudy 1a 400 vong/phut trong thoi
gian 1a 90 phut. Khéi lvgng mau hap phu thay d6i tir 0,1; 0,15; 0,2; 0,3 gram. Két qua Bang 3
cho thiy khi lugng chat hap phu cao cung cap dién tich bé mat 16n hon va do dé c6 nhiéu vi
tri tim hap phu hoat dong hon, khi ting luong chét hap phy 16n hon 0,2 gram, kha ning hép
phu khong ting dang ké. Piéu nay 1a do sy canh tranh ciia congo red véi cac vi tri tim hap phu
c6 san, dong thoi su gia ting khéi lwong chat hap phu lam giam dong luc khuéch tan cua cac
phan tir thudc nhudém vao cic vi tri hap phy, din dén hién tugng chong lap cia cac vi tri hap
phy, 1am giam hiéu qua hip phu (Aminu & cs., 2020).

Bang 3. Anh hwong ciia khoi lwong vat liéu dén dung lwgng hap phu congo red

Khéi lwong mdu G, cia CR  C.ciia CR  Hiéu suit hip phu  Dung lwong hip phu

(g (mg/L) (mg/L) (%) (mg/g)
0,1 70 23,022 67,11 46,98
0,15 70 8,885 87,31 40,74
0,2 70 2,951 95,78 33,52
0,3 70 2,289 96,73 22,57

3.3.3. Anh huong ciia nong do va dung long hdp phu theo thoi gian

Sy thay ddi ndng d6 va dung luong hip phu (qe) theo thoi gian duoc thé hién & (Hinh
4) nhu sau: qua trinh hip phu xay ra nhanh tir 0 dén 30 phit va kha niang hap phu kéo dai dén
90 phut. Tiép tuc kéo dai thoi gian hap phu dén 120,160 va 180 phut thi téc hap phu cham lai
va gin nhu thay ddi khong dang ké, vi vy co6 thé két luan ring thoi gian dat can bang 1a khoang
90 phat (Zhang & cs., 2018; Huang, 2018). Dung luong hip phu cuc dai (q.) tuong tng véi
ting ndng d6 ban dau 13: 33,525 mg/g tai ndng do 70 ppm, 47,179 mg/g tai ndng d6 100 ppm,
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57,920 mg/g tai ndng do 135 ppm. Cac gia tri chi ra khi ndng do ban déu tang, luong chét bi
héap phu trén mdi don vi khoi luong vat liéu cling tang, do sy gia tang sO lwong phan tir c6 kha
nang tlep xuc va lién két v6i bé mat. Tuy nhién, hi¢u suat hap phu lai giam dan, diéu nay thé
hién riang & ndng do cao, cac vi tri hap phu trén bé mit khong du dé hap phu toan bo luong
chat trong dung dich. Cac nong do can bang (C.) dat gia tri 1an luot 1a: 2,951 ppm; 5,642 ppm;
19,161 ppm tuong ng v6i noéng do ban dau 70 ppm; 100 ppm;135 ppm. Cho thiy & nong do
ban d4u thap phan 16n chat tan dugc hap phu. O ndng d6 cao kha ning hap phu bi gisi han boi
sb luong vi tri hép phu san co, dan dén n6ng d06 du sau can bﬁng 16n hon.

140+
- 60
120 <
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100 - _‘EE,
— ]
E. L 40 %(
=) 50 < = - - - E;:'
< 30 =.
T —=— 70 ppm =
= —®— 100 ppm R 2
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0O 20 40 60 80 100 120 140 160 180
Thdi gian (phat)
Hinh 4. Sy thay d6i nong d9 va dung lwgng hap phu q. theo thoi gian

3.3.4. Béng hoc hdp phu

Véi mo hinh dong th bac 1, gia tri R* dao dong tir 0,8072 ’dén 0,9485 khéng dat muc
ly tuong. Di€u nay cho thay m6 hinh dong hoc bac 1 khéng m ta tot qua trinh hap phu. Nguoc
lai, m6 hinh dong hoc bac 2 dat gié trj R? rat cao tir 0,9994 dén 0,9999. Co thé két luén,rér,lg
mo6 hinh dong hoc bac 2 mo ta tot nhat qua trinh hap phu congo red trén vt liéu, co ché hap
phu co thé lién quan dén twong tac hoa hoc gitra chat hap phu va bé mat vat liéu (Tham & cs.,
2019; Purkait & cs., 2007). Cac tham so dong hoc hap phu the hién Bang 4.

Bing 4. Cic thong s6 dong hoc theo phwong trinh biéu kién bac 1, bac 2

Phuong trinh dong hoc biéu kién bac 1: In(qe — q¢) = Inqe —

S6 lidu ciia phuong trinh ki (phit) g. (mg/g) R?
y =-0,0371x + 3,6231 0,0371 37,45 0,8989
y =-0,0385x + 3,3863 0,0385 29,56 0,8072
y =-0,0706x+2,8532 0,0706 17,34 0,9485
Phwong trinh ddng hoc biéu kién bac 2: -1 5+ L
a k24 qe
S6 liéu cta phuong trinh k> (g.mg™'.phut ") ge (mg/g) R?
y=10,0291x + 0,0874 0,00969 34,36 0,9994
y =0,0204x + 0,1047 0,00397 49,02 0,9988
y=0,0158x + 0,1287 0,00194 63,29 0,9990
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3.2.5. Pang nhiét hap phu

Theo mé hinh Langmuir twong tac giita phan tir congo red va bé mit chat hap phu c6 hé
sb twong quan R? dat 0,9987 cho théy cac vi tri hoat dong trén bé mat chat hép phu chi cé thé
hap phu mot phan tir congo red tai moi diém bé mit vat lidu, hap phu mang tinh dong nhat phu
hop voi gia dinh hip phu mét 16p don phan tir. Trong khi, hé sé twong quan ctia md hinh
Freundlich chi dat 0,9018, c¢6 thé do bé mat vat liéu it mang tinh khong dong nhat nén sy hép
phu da 16p trén bé mat cua vat liéu. Cac tham s6 dang nhiét hap phuy thé hién Bang 5.

Biang 5. Cac tham s6 ciia phwong trinh Langmuir va Freundlich ciia vét li¢u 900 °C

Mo hinh Langmuir Mo hinh Freundlich
c, C 1 1
—S=—"+ lnqe:(—jln(Ce)+ln(KF)
qe qm KL Qm i
y=0,0152x + 0,039 y=0,2761x + 3,2778
R?=0,9987 ; qm= 65,790 R?=0,9018 ; np= 3,622
Ke= 0,390 Kr=26,517

RL= 0,035 (70ppm); 0,025 (100ppm); 0,019 (135 ppm)

4. Két luan

Diéu ché duoc vat lidu biochar tir than cy dira & cac diéu kién nhiét do, thoi gian nung,
xac dinh mot sb thong s6 vé dic tinh va hinh thai bé mat. Két qua vét liéu nung 900 °C co cau
tric bé mat gb ghé, co nhiéu khe rdng hon, dién tich bé mit riéng 1a 535,156 m?/g so véi nung
& 500 °C c6 dién tich bé mit riéng 1a 3,582 m%/g. Khao sat cac yéu td anh huong dén qua trinh
hép phu, dung lugng hip phu (qe) dat gia tri cao nhit 1a 57,92 mg/g tai ndng d6 135 ppm véi
khéi lugng vat 1iéu 0,2 gram & thoi gian hip phu khoang 90 phut.
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