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SUMMARY

Research on the use of agricultural residues to make biochar applied to heavy metal treatment in
Vietnam has received great interest during the last few years, due to its economy and efficiency. There
have been many studies using straw, tea residue, coffee, etc to make adsorbents. This study presents the
results of the synthesis of soya bean adsorbent materials which were applied to treat Cu*" and Pb**
ions in water. Structure and properties of biochar and denatured biochar were analyzed and
determined by SEM, IR infrared imaging methods. The results show that the denaturation process has
changed the structure of the material in the direction of increasing the total surface area of the
material which lead to increased adsorption capacity.
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1. PAT VAN DE s& gdy anh huong dén chiic ning cia tri oc,
O nhiém méi trudng hién nay dang 1a mot van than, gdy vo sinh, sdy thai va tang huyét ap.
dé nong bong mang tinh toan cau, anh hudng Hién nay di c6 nhiéu phwong phép duogc ap
tryc tiép dén sic khoe va doi sdng cua con dung nham tach ion Cu?* va Pb?* ra khoi moi
nguoi. MOi truong noi chung va mdi truong truong nudc nhu: phuong phap héa 1y, phuong
nude néi riéng dang bi 6 nhiém nghiém trong. phéap sinh hoc, phuong phap hoéa hoc...Trong
Nudc thai & mot s6 co s¢ san xuét chi duoc xir d6 phuong phap hép phu- sit dung than sinh
1y so b9, trong nudc thai d6 chira rat nhiéu céc hoc ché tao tir cac nguén tu nhién nhu ba mia,
chit doc hai bao gém céc chat hitu co va cac 161 ngd, vo dau, vo lac, rom ra... dé tach loai va
ion kim loai ning nhu Cu, Ni, Pb, Cd, Fe, thu hdi cac kim loai nang trong nudc da duogc
Zn... Hau qua 1a moi truong nude ké ca nudce mot sd tac gia trén thé gidi va trong nudc
mét va nudc ngadm & nhiéu noi dang bi 6 nhidm nghién ctru. Phuong phap xtr 1y st dung than
kim loai ning trim trong. Pdng 1a mot nguyén sinh hoc ¢o nhidu wu viét so véi cac phuong
t6 vi lugng quan trong vi vai trd ciia nd trong phap xir ly khac nhu gia thanh xir ly khong
viéc tong hop enzyme, phat trién mé va xuong. cao, tach loai dugc dong thdi nhiéu kim loai
Tuy nhién, dong hoa tri hai (Cu?*) doc hai va trong dung dich, c6 kha nang tai sir dung than
gy ung thu . Tiéu thu qua nhiéu Cu?* dan dén sinh hoc va thu hdi kim loai, qua trinh xir 1y
su ling dong & gan gdy ndén mira, dau dau, don gian va than thién véi moi truong.

budn ndn, cac van dé vé& ho hip, dau bung, suy Bi dau nanh 1a ngudn nguyén liéu c6 chia
gan va than va cudi cung 1a xuit huyét tiéu nhiéu chét xo (hay xenlulozo) rit thich hop cho
hoa. Chi dic biét doc hai ddi voi ndo, than, hé ché tao than sinh hoc va nghién ctru kha ning
sinh san va hé tim mach. Khi bi nhiém doc chi xtt 1y chat 6 nhiém trong nuéc. Hon nita, &
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nudc ta ngudn nguyén lidu nay rat sin cé va ré
tién, néu thanh cong trong viéc ché tao ra than
sinh hoc tir b dau nanh dé xur 1y ion Pb?* trong
nudc thi sé tiét kiém duoc rt nhidu chi phi ma
lai c6 hi¢u qua cao.

2. THUC NGHIEM

2.1. Nguyén liéu, hoa chit, thiét bi sir dung
a) Héa chat

- Bi dau nanh dugc thu thap tir cac h ché bién
dau nanh khu vuc quanh Ha No6i

- Dung dich chi nitrat Pb(NO;), ndng d6 1g/1:
Hang Merck, xuit xtr Dirc

- Dung dich dong nitrat Cu(NO;), ndng do
1g/1: Hang Merck, xuit x&r Dirc

- Axit nitric HNOs dic 63%, d= 1,51 g/cm® :
Hang DaeJung, xuit xt Han Qudc

- Axit HCI didc 36%, d= 1,18 g/cm?® : Xuat xr
Trung Qubc

- NaOH dang hat: Xuét xt Trung Quéc

- Axit HsPO, dic 85%, d= 1,685 g/cm®: Xuit
xt Trung Qudc

- Nuéc cét

b) Thiét bi

- M4y quang phd hip thu nguyén tir AAS — Tai
phong thi nghiém khoa Moéi truong —Truong
Pai hoc Tai nguyén va Mbi trudng Ha Noi dé
xé4c dinh ham lugng Pb trong mau

- Thiét bi chup anh SEM: Jeol 5410 LV tai
Vién ky thuat nhiét déi — Vién Han lam va
Khoa hoc Viét Nam

-  May FT- 1IR: U-4100
Spectrophotometer tai Vién ky thudt nhiét dai

chup phd

—Vién Han 1am va Khoa hoc Viét Nam

- Cac dung cu thiét bi co ban tai phong thi
nghiém Moi truong — Truong Pai hoc Tai
nguyén va Moéi truong Ha Noi nhu: Lo nung,
can phén tich, may khudy lic, dung cu thiy
tinh...

2.2. Téng hop vt liéu

a) Ché tao than sinh hoc tir ba ddu nanh

B4 dau nanh sau khi thu thap, dugc rira sach dé
kho, sau d6 dem sdy tai 100°C trong 24 gio,
cho dén khéi lugng khong ddi. Tiép do, can
chinh x4c 100 gam bi dd sdy dem nung tai
450°C ¢ 16 nung thoi khi Ar trong 2 gid dé thu
vat liéu than sinh hoc. San phfim tao thanh
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dugc nghién nho va phan loai qua ray véi kich
thuéec 0,5 mm trude khi tién hanh cac thi
nghiém tiép theo.

b) Ché tao than sinh hoc bién tinh tir bd diu
nanh

Vit liéu than sinh hoc bién tinh dugc ché tao
qua hai qua trinh:

Qua trinh 1: Bd dau nanh sau khi thu thap sé
duogc nhiéu 1an bang nudc cat cho t6i khi sach.
Tiép theo duoc ngam trong dung dich NaOH
0,1M trong thoi gian 60 phut dé loai bo cac
chét tan va tap chét con lai trong mau. Két thac
giai doan ngdm mAiu trong dung dich NaOH,
tién hanh rira lai mau bang nudc cat cho t6i khi
dung dich rira ¢6 pH = 7. Sau d6 dé kho ty
nhién rdi dem sdy kho tai 100°C trong 24 gid
dén khéi lugng khong doi.

Qua trinh 2: Mau sau khi xtr 1y qua qua trinh 1
dugc tiép tuc ngam trong dung dich axit H;PO,
& cac néng d6 khac nhau tir 0,02+0,5 M, trong
thoi gian 60 phit, tiép dén dun s6i trong 30
phit, dé ngudi roi tién hanh loc rira nhidu lan
bang nudc cét cho t6i pH =7. Dé mau kho ty
nhién, sau d6 tién hanh nung mau tai 400°C &
10 nung thoi khi Ar trong 2 gio dé thu vat ligu
than sinh hoc bién tinh.

2.3. Khdo sat kha niang xir ly Cu va Pb cia
vat liéu

a) Khdo sdt thoi gian tiép xiic

Dbi v6i vat liéu hdp phu thoi gian tiép xuc 1a
mdt théng s6 quan trong anh hudng téi dung
luong hép phuy, vi thé viée xac dinh thoi gian
tiép xuc dé thuc hién hip phu tét nhit 1 can
thiét. Khao sat thoi gian tiép xtc dugc thuc
hién vé6i didu kién: 0,5g vat liéu, 100ml dung
dich chi ndng do 50 ppm va 100ml dung dich
ddng ndng d6 50 ppm , pH = 5, tai nhiét do
phong, thoi gian khao sat tir 10 phut d&én 120
phut.

b) Anh hudng cia pH t6i hiéu sudt xir Iy Cu?”,
Pb2+

Piéu kién thyc nghiém: 0,5g vat lidu, 100ml
dung dich chi ndng do 50 ppm va 100ml dung
dich ddng ndng do 50 ppm, thoi gian tiép xuc
60 phut, tai nhiét d phong. Khoang pH khao
sat tur 1-7.



¢) Anh huong cia nong dé ion Cu?*, Pb** téi
qud trinh hap phu
Diéu kién thuc nghiém: 0,5g vat liéu, 100ml
dung dich Pb?" va 100ml dung dich Cu*", thoi
gian tiép xtc 60 phit, tai nhiét do phong, pH
=5, ndong d6 Cu?*, Pb?* thay ddi lan luot la:
Ippm, 10 ppm, 20 ppm, 40 ppm, 70 ppm va
100 ppm.
2.4. Phwong phap phén tich xac dinh Cu?,
Pb2+
Ham luong ion Cu?*, Pb>* duoc xac dinh bang
phuong phap quang phd hdp phu nguyén tir
(AAS) theo tiéu chuan SMWW —3111B:2012
3. KET QUA VA THAO LUAN
3.1. Ché tao vat liéu
Khéo sat anh huong cta nong do axit HiPO,
khac nhau dugc thyc hién nhu mo ta trong muc
2.1. két qua duoc biéu dién trén hinh 1
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Hinh 1: D6 thi thé hién sw phu thugc giita n(;ng

do axit H;POg4 va hiéu suat hd'p phu
Qua d6 thi hinh 1 cho thiy sau khi bién tinh
bang axit H;PO4, cac vat liéu déu cé kha ning
hép phu tdt hon so v&i vat lidu than sinh hoc
thong thuong. Vat liéu sau khi bién tinh bing
axit photphoric, kha ning hip phy ion Cu®',
Pb?* di ting, chung to gdc —H,PO; sau bién
tinh d4 1am ting tong s gdc anion cua vat lidu.
Piéu nay du bao kha nang hép phu kim loai
ning cia vat liéu sau bién tinh. Pdi v6i Pb véi
hiéu suét dat tir 68,056% cho t6i 87,488% va
voi Cu hiéu suét tir 80,9666% cho tGi 94,47%.
Tuy nhién khi bién tinh bang axit H;PO, nong
d6 0,1M thi hiéu suat hap phu dat 16n nhét, vat
liéu nay s€ dugc lya chon dé tién hanh cac
khao sat tiép theo.
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3.2. Pac trung cAu tric, tinh chit cia vat
liéu

a) Két qua phan tich phé hong ngoai IR

Mau dugc giri dén Vién k¥ thuat nhiét d6i, sau
khi quét pho IR ta c6 hinh anh két qua nhu sau:
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Hinh 2. Phé IR ciia vat lieu than sinh hoc ché
tao tir ba ddau nanh

cBHET
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Hinh 3. Phé IR ciia vt liéu than sinh hoc bién
tinh bang axit nong dg 0, 1M

So sdnh 2 phé hong ngoai ¢ hinh 2 va hinh 3:
C6 su xuat hién cua pic c6 so song dic trung
cho nhdm —OH va nhém C=0. Tuy nghién do
rong va cuong do pic 6 hinh 3 16n hon hinh 2
phan 4nh két qua cta phan tng este hoa giita
cellulose va axit da lam tang so lwong nhém —
OH. Ngoai ra ¢ vat liéu cacbon hoa bién tinh
con nhan théy thém mot loai nhém chice nita la
—~COOH chimg t6 gbc —COOH duoc tao ra sau
khi ta bién tinh vé6i dung dich axit H;PO4 0.1M
va sau qua trinh nung.

Qué trinh bién tinh bang axit gip cdu trac vat
liéu xép hon, dién tich bé mit ting 1én lam
tang kha ning hap phy ion. Cac nhém —OH cua



xenlulozo c6 kha ning trao ddi ion, ban than
cac nhém nay c6 kha ning trao ddi yéu vi lién
két —OH phan cy chua di manh. Phuong phap
bién tinh bang axit nham ting s lwong nhom —
COOH lam ting kha ning trao ddi ion. Piéu
nay ciing 1y giai dwoc tai sao hiéu sudt xu ly
ion Cu?", Pb** clia vat lidu than sinh hoc bién
tinh lai cao hon.

b) Két qua chup SEM

Két qua chup anh SEM cua vét liéu than sinh
hoc va than sinh hoc bién tinh ché tao tir ba
d4u nanh, duoc thé hién trong hinh 4 va hinh 5.

El 15KV wDdOmm SS42
TT-VKTND ]

| SEI 15KV
ITT- VKTND

Hinh 5. Anh SEM ciia than sinh hoc bién tinh

Tir anh kinh hién vi dién tir quét SEM & hinh 5
va hinh 6 ta nhan thy: hinh thai ciu tric bé
mat cta vat li€u thu duoc 1a kha xép, vat liéu
than sinh hoc bién tinh c6 dién tich bé mit va
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cAu trac xép hon so vdi vat liéu than sinh hoc
duoc ché tao tir bd déu nanh chua bién tinh.
Nguyén nhan 1a do sy bién ddi céu tric hoa
hoc cua vat liéu khi thyc hién bién tinh va
nung & nhiét o cao.

3.3. Thir nghiém, dinh gia kha niing hip
phu xi ly Cu?*, Pb?* clia vat liu

a) Anh hwéng ciia thoi gian tiép xiic
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Hinh 6. Anh hwéng ciia thoi gian tiép xiic

Két qua thu dugc cho thdy hiéu hap phu ddi
v6i ion Cu?', Pb?" ting nhanh trong khoéang
thoi gian tir 10 d&én 30 phut. Khi tiép tuc kéo
dai thoi gian tiép xuc t6i 120 phut, dung lwong
hap phu tiép tuc ting tuy nhién do ting ko
dang ké. Tai khoang thoi gian 30 dén 50 phut
thi qué trinh hip phu dat t6i trang thai bio hoa.
b) Anh hwong ciia pH dén qud trinh hdp phu
Cu“, Pb2+

Két qua khao sat anh huong cia pH dén quéa
trinh hép phu cua vt liéu voi néng do ion
Cu?*, Pb>* ban dau la 50 ppm & khoang pH tir
1 -7 dugc biéu dién trén hinh 8
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Hinh 7. Anh huéng cia pH dén qud trinh hap
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Trong moi truong axit manh (pH thap), cac
phén tir ciia cht hip phu va chit bi hip phu
déu tich dién duong boi vay luc tuong tac 1a
luc déy tinh dién, bén canh do néng do H* cao
s€ xay ra sy canh tranh véi cation kim loai
trong qua trinh hip phu nén lam giam hiéu suat
hap phy. Tuy nhién khi pH ting thi xay ra su
két tha ctia ion kim loai lam giam kha nang hap
phu. T dd thi ta the‘iy vat liéu héip phu chi tot
nhét & pH = 5.

¢) Khdo sdt anh hwong ciia nong dg ion Cu",
Pb?" t6i qud trinh hdp phu

Két qua khao sat anh huong ciia ndng do ion
Cu?*, Pb?" t&i qué trinh hép phu cua vat liu
than sinh hoc bién tinh ché tao tir duoc thé hién
trong do thi hinh 8, 9. Dung dich Cu®*, Pb**
nong d¢ thay d6i tir 1 — 100 ppm, thi nghiém
dugc tién hanh theo ting mé 6 pH = 5.
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Hinh 8. Anh hwéng ciia nong dé ion Ph** va
Cu?* dén tdi trong hdp phu cia vit liéu
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Hinh 9. Anh huong ciia nong do ion Pb** va
Cu?* dén hiéu sudt hap phu ciia vit liéu
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Dua vao hinh 8,9 ta thdy khi nong d6 Pb?* va
Cu?* tang Ién thi tai trong hap phu ting 1én mot
céch gan nhu tuyén tinh con hiéu suat hip phu
thi giam. Piéu nay co thé giai thich: v6i cing
mot lugng vat li€u he‘ip phu véi néng d6 loang,
cac ion kim loai chuyén dong ty do, co kha
ning hap phu tét. O ndéng do cao, c6 su va
cham, can tr& chuyén dong 1an nhau, han ché
kha ning hép phu

y=0.0611x+0.4311-®
R?=0.9§14"

ct/at
=
S

Ct (Cu)

20,000 40,000

Hinh 10. PT Langmuir doi véi Cu

3,500

3,000 y= 0.0685x+o.soo§,.-"'
2,500 | R=0.9639 .-
2,000 *

1,500

ct/at

: Ct (Pb)

20,000 40,000 60,000

Hinh 11. PT Langmuir d6i véi Pb

Duya vao phuong trinh dang nhiét: y = 0,061 1x
+0,4311 v6i R? = 0,9514 ta tinh dwge dung
luong hip phu Cu** cuyc dai dai Qmax =
1/0,0611 = 16,37 mgCu/g

(Xem tiép Tr. 170)
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