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TOM TAT

Kim loai ning Pb?" trong nudc gdy doc cho sinh vat dac biét voi loai ca ro phi
(Oreochromis niloticus), loai nudi pho blen ¢ vung Dong Nam B9, Viét Nam. Phuong phép
hép phu bang than sinh hoc c6 ngudn gdc tir phan bo dé loai bo doc chat Pb?* trong nude da
duoc thyuc hién. Mot loat cac thir nghiém doc tinh cap da duoc tién hanh dé xac dinh LCso (96 gio)
cua chi (Pb?*) dao dong 0-10,0 mg/L Ién c4 r6 phi (O. niloticus) va hié¢u qua loai bo doc tinh
Pb?* bang than sinh hoc. Két qua nghién ctru cho thiy dung lugng hip phu Pb% cua than dat
24 mg/g theo thuc nghiém va dat téi da go= 76,9 mg/g tinh toan theo phwong trinh déng nhiét
Langmuir, thoi gian dat trang thai can bang 60 phat. Cac mo hinh dang nhiét Langmuir,
Freundlich, mé hinh dong hoc gia bac 2 phu hop dé giai thich co ché hip phu Pb?* 1én than
sinh hoc. Két qua thir nghiém doc chit cho LCso 12 1,3 mg/L (96 gid), tmg dung than sinh hoc
lam giam déng ké ti 1é tir vong ctia ca tir 87% xudng 7% khi bd sung than vai liéu 0,16 g/L
vao dung dich Pb% 5,6 mg/L. Két qua nghién ctru cho thiy c6 thé sir dung than sinh hoc c6
ngudn goc tir phan bo dé 1am giam doc tinh Pb?* trong nude ddi voi ca rd phi 1a ¢ co so.

Tuwr khoa: Than sinh hoc, kim loai (Pb), ddc tinh, ca r6 phi, Oreochromis niloticus.

1. PAT VAN BPE

Chi (Pb) va cac hop chit cia chiing duoc sir dung trong ma dién, luyén kim, vat liéu xay
dung, son va thude nhudm, thiét bi dién tir, nhyra, thude tha y, nhién li¢u va che chén birc Xa, nhiéu
nhét 13 trong san xuét ac quy chi-kém. Pb tac dong lén hé sinh vat va strc khoe con ngudi dic biét
1a khi tich lily trong cac mo sinh vét va tich liy khuyech dai qua chudi thirc an [1] cac hop
chat chi hitu co doc gip 10-100 14n so v6i chi vo co ddi vai cac loai ca. Hau hét trdm tich ao,
h6 & Viét Nam déu tich lity kim loai nang, trong d6 c6 Pb & mirc ddng quan ngai [2], khi mot
s6 yéu t6 méi truong (mua, nhidm mén) 1am kim loai ning trong trim tich hoa tan sé& tac dong
dén hé sinh vat [3]. Chi 1a mot kim loai nang cyc ky doc hai 1am xdo tron céc qua trinh sinh 1y
khac nhau va cé thé gay doc hai ¢ nong do rét thap [4, 1]. Do d6, can phai loai bo ngay khi
vira phét sinh. Loai bo kim loai ning bang phuong phap hép phu thuong duge ghi nhan la
phuong phép hi€u qua [5]. Than sinh hoc dugc lam tir cac san pham phu noéng nghiép thuong
dugc coi 1a chat hip phu than thién v6i mdi truong va hiéu qua dé loai bo cac ion kim loai
ning ra khoi dung dich nudc do ngudn nguyén liéu doi dao, chi phi thip [6, 7]. Hién nay, dan
bo thit ciia huyén Ca Chi ¢6 hon 26.870 con, luong phén thai ra wéc khoang 50 tin/ngay [8],
day s& 1a ngudn nguyén lidu rat co gia tri dé didu ché than sinh hoc. Nghién ctru trude do da
cho thay dung luong hip phu Pb?* cua than sinh hoc duoc diéu ché tir phan bo ting theo nhiét
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d6 nung, cu thé véi than 600 °C c¢6 dung luong hap phu cao nhét so véi than 300 va 450 °C[9].
Do phan tich hoa hoc chi giip xac dinh nong do chat gdy 0 nhiém ‘nhung khong cung cap bat
ky thong tin nao vé tac dong sinh hoc gay ra boi cac chat gay 6 nhiém dé, nén dé danh gia day
du tac dong mdi trudng cua 6 nhidm nhu kim loai ning thi can thuc hién ca phén tich héa hoc
va thtr nghiém sinh hoc [10]. Hon nita, cac thir nghiém dgc tinh sir dung céc sinh vat thiy sinh
dong vai tro quan trong trong viéc danh gia hiéu qua qua trinh loai bo chat 6 nhlem va phat
trién cac dé xuét quan 1y, bao vé moi truong, dac biét la d6i voi méi trudng nudi trong thuy
san [11]. Mot loat cac nghién ciru da chi ra rang, ca rat nhay cam véi cac chit 6 nhidm kim
loai nang, dac biét trong giai doan dau doi, d3 duoc bao céo trong nghién ctru cua Hernandez
et al. [12]; cac thir nghiém cép tinh trén ca ro phi (O.niloticus) gidng (fingerling) 1a mot trong
nhitng dang c4 nude ngot phd bién da dugc sir dung trong nghién ctru doc tinh [13, 14]. Tuy
nhién, nghién ctru st dung than sinh hoc c¢6 ngudn gbc tir phan bo nhu vat liéu hap phu Pb2+
trong nudc va danh gia hiéu qua loai bo Pb?* dya vao nghién ciru doc tinh trén ca 16 phi giéng
van con thiéu thong tin. Do d6, nghién ctru da dugc thuc hién voi muc tiéu danh gia kha nang
hap phu Pb?* trong nudc bang than sinh hoc ¢ ngudn gdc tir phan bo dua trén thir nghiém doc
tinh trén c4 ro phi giéng (O.niloticus), loai dugc nudi phd bién & khu viuc Pong Nam Bo.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phép thu miu

Mau phén bo dugc 13y trong thang 12/2018 & mot ho chan nubi bo thude huyén Cu Chi,
TP.HCM (10°58 17,8"N; 106°34'29,8 E), duoc 1am kho so bd, bop vun nhé < 5mm va sy
kho trong ti say ¢ 60 °C trong 24 gio [15].

2.2. Dung cu va héa chit thi nghiém

Céc hoa chét sir dung trong thi nghiém 14 loai tinh khiét phan tich cia Merck bao gom:
KCI, Pb(NOs),, NaOH, HNO3, NaOH, H,0,. Nong d¢ dung dich luu trit 1a Ph?* 1000 mg/L.
Nuée sir dung 1a nude cit qua loc bang may loc nudc siéu sach Model: EASYpure II RF cua
Thermo Scientific - USA. Dung cu thi nghiém duoc 1am sach trudc khi sir dung bang cach d6
day dung dich axit nitric 1M trong it nhét 24 gid va sau d6 x4 sach bang nudc khir khoang [16].

2.2.1. B6 tri thuc nghiém diéu ché than sinh hoc

Diéu ché than sinh hoc mé phong theo nghién ciru ciia Yoo et al. [17] va dugce trinh bay
chi tiét trong nghién ctru trudc do6 [18]. Téom lwoc nhu sau: phan bo sau xiur ly, nung
(Nabertherm P330) ¢ nhiét d6 1a 600 °C vdi téc do gia nhiét 10 °C/phit va luu giit trong 2 gid
trong diéu kién yém khi. Mau phan bo sau khi diéu ché dugc nghién qua rdy 1 mm va luu trit
trong ti PE kin, bao quan & 4 °C. Mau than sinh hoc sau d6 mot phﬁn dugc st dung dé xéc
dinh pH va hoa hoc bé mit cta than (pHpzc) theo mé ta cua Tran Thi Ta [19] , téng cacbon
hiru co (TOC) cua than theo phuwong phap Walkley Black [20], sé nhém H* va OH theo
Cheung et al. [21], xac dinh dung luong cation trao doi (CEC) dua theo TCVN 8568:2010,
xac dinh cac thanh phan va cdu tric phan tir trong than bang quang phd hong ngoai FT/IR-
4700 type A. Phan con lai ding cho thi nghiém khao sat can bang va khao st doc tinh.

2.2.2. Bé tri khdo sdt can bang va dgng hoc hap phu Pb?* bang than sinh hoc

Khéo sat can bang hip phu Pb?" 1én than sinh hoc m6 phong theo nghién ctru ciia Xu et al. [22]
va da dugc trinh bay chi tiét trong nghién ctru trude d6 [9]. Tém luge nhu sau:
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Phéi tron 0,25 g than sinh hoc v6i 25 mL dung dich Pb2+ cé nong d6 dao dong tir 0 dén
160 mg Pb2+/L. Hon hop sau dé duoc lic (GFL 3015 ciia Dirc) ¢ toc do 100 vong/phut trong
12 gid (thoi gian du dé sy hip phu Pb?* dat dén trang thai can béng, da dugc xac dinh bang
cac thi nghiém so bg) ¢ nhiét do phong, pH gilr nguyén khong diéu chinh trong sudt thi nghiém
(dao dong trong khoang 5-6). Sau khi can bang, cac pha rin va long dugc tach ra bang cach ly
tam & 4000 vong/phut trong 15 phit bang may ly tam (DLAB DMO0636) va dung dich dugc loc
qua bo loc 0,22 um. Dich lgoc ngay lap tuc dugc axit hoa dén pH <2 béng HNO; dam dac dé
phan tich Pb bang ICP-OES. Cac mé hinh dang nhiét hip phu Langmuir va Freundlich da duoc
su dung dé danh gia sy phu hop cta dir liéu thyc nghiém [23]. Khao sat dong hoc hép phu duoc
thue hién nhu can béng nhung v4i 25 mL dung dich KC1 0,01M chira 120 mg Pb2+/L. Pinh
ky thoi gian rat mau ra ly tim (4000 vong/phut) trong 15 phit, duoc loc va axit hoa dén pH < 2
bang HNO; ddm dic dé phan tich Pb bang ICP-OES. Cac md hinh dong hoc gia bac 1 va
bac 2 da dugc sir dung dé danh gia sy phu hop cua dir liéu thyc nghi€ém va tinh toan hﬁng )
dong hoc [23].

2.3. Thir nghiém dgc tinh

2.3.1. Chuan bj sinh vét va dung djch thiz nghiém

C4 16 phi (O.niloticus) giéng (Fingerling) duoc mua tir trai ca gidng Tu Hai, huyén Cu
Chi, ca da duoc nudi 90 ngay tir khi nd. Ca dwa vé phong thi nghiém nu6i thich nghi 24 gio
trong dung dich nudc duge chuan bi trude theo dleu kién thuc té tai ao nudi (Bang 1) va
khong cho an. Trude khi thir nghiém chon cac con glong ¢6 kich ¢& tong chiéu dai va trong
lugng gan nhu nhau. Céac con dugce lua chon c¢6 khdi lugng trung binh 3,6 £ 0,5 g va chiéu
dai 1a 6,5+ 0,4 cm.

Bang 1. Céac thong s6 héa 1y ctia nudce thi nghiém

Thong sd Két qua
Nhiét d6 nude (°C) 30,6
pH 6,6
Oxy hoa tan (mg/L) 6
b6 cting (mg/L) 107
Do kiém (mg/L) 113

Céc thong sd nhiét do, pH, DO dugc xic dinh hang ngay, dé”dém bao qua trinh thur
nghiém. ]jrong cac thfl: ngh@ém thuc nghiém, ca khong dugc cho an dé tranh nhirng bién dong
16n do chat thai trao doi chat va lam ban cac dung dich thir nghiém [24].

2.3.2. Thi nghiém doc tinh Pb** Ién ca ré phi

Mo phong theo thi nghiém ciia Taweel et al. [24]. Nong d¢ thir nghiém ddi véi cac thi
nghiém trén ca dugc chon dua trén cac nghién ctru so bd va tir cac tai liéu thu thap. 3 lan lap
lai v&i 10 con ¢4 duge phan bd ngdu nhién trong hii nhua 2000 mL chtra 1500 mL dung dich
¢6 nong d6 Pb?* 14 0,0; 0,1; 0,87; 3,2; 5,6 va 10,0 mg/L. Céc théng s6 pH, DO dugc kiém tra
hang ngay. Céc truong hop tir vong duoc ghi nhan vao 24, 48, 72, 96 gid khi bat dau thi
nghiém, ca chét dugc loai bo ngay lap tic cir sau mdi 3 gio. Panh gia ca chét dua vao su bt
dong khi diia thity tinh cham nhe vao dudi va mang. Méau khéng bd sung Pb?* 1a miu doi
chimg. Xéc dinh % song s6t theo ham luong Pb%* bd sung va udce tinh LCs.
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2.3.3. Anh huong ciia liéu heong than sinh hoc b6 sung vao nuée 6 nhiém Pb* Ién cd ré phi giong

M6 phong theo thi nghiém cua Taweel et al. [24], c4 ro phi sau khi chuan bj dugc
cho vao hii chtra da dugc diéu chinh d6 kiém, do cimg. Ham luong Pb?* cho nghién ctru la
5,6 mgPb?/L 14y tir két qua khao sat doc tinh c6 ham lugng gly chet 87% sau 96 gio trong
muc 2.3.2 duge b sung than sinh hoc nung & 600 °C c¢6 ngudn goc tir phan bo véi cac khoi
luong 0,02; 0,03; 0,05; 0,07; 0,11 va 0,16 g/L. Dung dich duoc khudy tron 60 phut trude khi cho
ca vao (thoi gian di cho can bang theo két qua thi nghiém dong hoc, muc 3.2). Ba lan lap lai véi 10
con ca duoc phan bd ngau nhién trong hii nhyra 2000 mL chira 1500 mL dung dich thich hop [24]
Céc truong hop tir vong duge ghi nhan vao 24, 48, 72, 96 gio khi bat dau thi nghiém, ca chét
duoc loai bo ngay lap tirc. Xac dinh % séng sOt theo lugng than sinh hoc bo sung.

2.4. Phan tich dir liéu thi nghiém
2.4.1. Tinh todn két qua

Tinh todn hiéu sudt thu hoi than:

i " .. khoilwgng sau diéu ché
% hiéu suat thu héi = Khoi lrong mau kho * 100 (1)

Tinh toan pHpzc cua than:

ApH = (pH¢ — pH;) )
Trong d6, pHi va pHs 14 gia tri do pH ban du va sau khi cho than vao dung dich mudi
KCI1 0,01 M.
V& ApH theo gia tri pH ban dau, pHpzc 1a diém ma duong cong ApH cét ngang truc hoanh
pH [19].
Tinh todn cdn bang hap phu:
Dung luong hép phu (mg/g):
Co—C).V
¢ = (Co —Cy) 3)

m
Trong do:
Co (mg/L): ndng d6 ban dau cia Pb?*
Ci (mg/L): ndng do Pb2+trong dung dich tai thoi diém can bang
V (L): thé tich dung dich ion Pb%*
m (g): khdi lugng ciia than sinh hoc
i (mg/g): dung lwong hip phu Pb2* tai thoi diém can bang.
Phirong trinh ddng nhiét Langmuir:
r_t11t.1 4)
di  KpgoGi  qo
Vé6i Ko 1a hiang s6 hip phu Langmuir (L/mg) va qo (dung lwong hap phu téi da, mg/g).
V& 1/q theo 1/C, qua d6 c6 thé xac dinh qo.
Phurong trinh dding nhiét Freundlich:
g =y/m = KgC"%

Hay:
1
Logq; = n—logCi + logKg 5)
F
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Trong do: Kr va 1/nr 1a cac hang s6 clia phuong trinh déng nhiét hap phu Freundlich. V&
logq theo logC d¢ xem xét sy phu hop ctia duong dang nhiét hap phu.

Tinh toan dong hoc hcfp phu:

D& nghién ctru co ché hip phy, m6 hinh dong hoc bac 1, md hinh dong hoc bac 2 da dugc
st dung dé phan tich va mo6 hinh hoa cac dir li€u hap phu dong hoc.
Phuong trinh gia bac 1:

Ln(ge — q¢) — Lnge = —k;t (6)

Hay Ln(qe — q¢) = —k;t+ Lnge (7)

Vé Ln(q, — q;) theo t
Phuong trinh gia bac 2:

1 11 1

= 4= 8
qc  tkyqz qe ®)

Ve 1/q: theo 1/t
Qe dung luong hip phu Pb2+ tai thoi diém can bang (mg/g)
0t dung lwong hip phu Pb2+ tai thoi diém t (mg/g)
ki (1/gid) va ko, (9/(mg.gio)) 1a hang s6 van tdc gia bac 1, bac 2
t (gid): thoi gian hip phu.
Tinh LCso:

LCso dugc tinh dya theo phan tich probit [25] va phan mém Data Analysis trong Excel.
Mot diéu kién ti€n quyet quan trong do1 voi thir nghiém 1a thir nghiém doi chimg phai c6 dudi
20% ca thé thir nghiém chét. Trong thi nghiém nay, 3 lan 1dp lai dugc thuc hién cho tirng di€u
kién [26].

2.4.2. Xt Iy 56 lidu

Céc sb lidu thu thap duogc tp hop va xir 1y thong ké bing phin mém co trong Exel. Dé
giam thiéu cac ngudn din dén sai s6, mau lap di duoc st dung trong cac phén tich dé danh gia
dd chinh xac va sai 1éch. Cac thi nghiém va phan tich déu duogc lap lai 3 lan. SPSS 20.0 duoc
sir dung dé xac dinh tinh dong nhat ciia phuong sai, sau d6 xac dinh sy sai khac céc gia tri
trung binh giita cac thi nghiém véi gia tri p < 0,05 bang Tukey’s test post hoc khi Sig > 0,05
hodc Tamhane khi Sig < 0,05.

3. KET QUA VA THAO LUAN

3.1. Khao sat hiéu suat thu héi, TOC, pH, pHpzc, s6 nhém chirc axit (H*), bazo (OH")
cua than sinh hec

Két qua nghién ctru (Bang 2) cho thay than sinh hoc c6 ngudn gdc tir phan bo duge didu
ché ¢ nhiét d6 600 °C co6 mot s6 ddc diém: Hiéu suat thu hodi 1a 49,4%, thip hon so voi nghién
ctru cia Guo et al. 1a 67,0% [17], c6 thé do nhiét d6 nung cao hon 600 so v&i 400 °C, mdt s0
chat hitu co tiép tuc bay hoi; TOC la 16,6%, thdp hon so v&i than sinh hoc c6 nguon gbc tir
phan bo trong nghién ciru ciia Gunamantha & Widana 1a 27,3% [27], diéu nay c6 thé do nhiét
d6 nung than trong nghién ctru cia Gunamantha & Widana khong kiém soat nhiét 6 ma chi dira
vao mau khoi thoat ra; gia tri pH 1a 9,4, két qua nghién ctru twong tu nhu trong nghién ciru ciia
Zhang et al. khi thyc hién nung phan bo & Tay Tang [28]; gi4 tri pHpzc 14 9,1 (Bang 2) cho thay
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pHpzc ciia than ¢ tinh kiém, cac nhom bazo chiém wu thé trén bé mit than sinh hoc. pHpzc
dong mdt vai tro quan trong trong viéc lya chon gia tri pH tdi wu cho céac nghién ctru hép phu
va lam sang to cac co ché hép phu. Khi gia tri pH cua dung dich < pHpzc, dién tich bé mit cla
than sinh hoc 13 dwong do su proton héa clia cac nhom axit [29] va sy hap phu kim loai d&
dang va nguoc lai, qué trinh bat lgi khi pH ting tiém can hay vuot pHpzc nhung qua trinh két
tia hoa hoc c6 thé xay ra; s6 nhom chuc axit (H*) 1a 3,75 mmol H*/g, sé nhém chirc OH' 1a
12,39 mmol OH/g, va CEC la 188 mmol/kg.

Bang 2. Khao sat mot sb dic tinh cua than sinh hoc

Hiéu suét TOC . . CEC
thu hoi (%) %) pH pHpzc | mmol H*/g | mmol OH/g mmolrkg
Két qua 49,4 16,6 9,4 9,1 3,75 12,39 188
SD 0,1 1,8 0,2 0,1 0,24 0,08 12

Theo két qua phan tich trén may quang phd hong ngoai FT/IR-4700 type A (Hinh 1), ddy
dac trung miii 3500-3000 cm™? cua than cho théy su hién dién cia nhém —OH. Day miii &
1160-1020 cm* ¢6 thé duge quy cho rung dong udn cong cia lién két C—O cua polysacarit
hodc cachonat (COs2"), Hinh 1, phu hop vé6i két ludn ciia cac nghién ciru trude cho rang than
sinh hoc dwge san xuit & nhiét do cao duge dic trung bdi carbon bén hon va ¢6 d6 6n dinh
cao hon vai dac tinh vong thom tang [30].
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Hinh 1. Phé FTIR cua than 600 °C (tuong tng & 600 °C)

3.2. Khao sat can bang va dgng hoc hap phu Pb? trong nwéc bing than sinh hoc

Theo két qua nghién ctru (Bang 3 va Hinh 2), quéa trinh hip phu Pb% 1én than sinh hoc
duogc diéu ché & 600 °C khi ndng d6 ban dau Co thay ddi trong khoang 0,00-160 mg/L cho két
qua dung lugng hép phu dao dong tir 0 1én 31,9 mg/g. Su hap phu Pb? (Hinh 2) da cho thay
rd rang kha nang hap phu (hdp phu t6i da, mg/g) ciia than chua dat duogc trang thai béo hoa
trong céc diéu kién thi nghiém. Tuy nhién, thi nghiém rang budc pH cho gan glong thuc
té (5-6) nén khong thé tang néng do ion Pb ban dau do dung dich Pb* bi thity phan, nhung két qua
tinh toan theo mé hinh van duoc tiép tuc, twong tir nhu trong nghién ciru cta Lu et al., [31]. Két
qua tinh toan cho thidy mé hinh trong nghién ctru phtt hop véi mé hinh déng nhiét Langmuir
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(R?=0,98) & Freundlich (R?= 0,95), dung lugng hap phu t5i da ciia Pb?* 1én than sinh hoc
Jo = 76,9 mg/g.

35 .
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Khao st can bang hap phu Pb?* 1én than sinh hoc Khao sat dong hoc hip phu Pb?* 1én than sinh
hoc (Ham lugng 120 mg Pb2+/L)
Hinh 2. Khao sat can bang va dong hoc qua trinh hap phuy than sinh hoc
(@bede: chc ky tw khde nhau thé hién s sai khdc c¢é y nghia thong ké)

Két qua ciing twong dong véi nghién ciru ciia Kotodynska et al. ¢6 qo dao dong 76,1-
88,2 mg/g ciing trén than sinh hoc c¢6 ngudn goc tir phan bod [32]. Hang s6 n ciia duong dang
nhiét Freundlich dé chi ra mtc d6 d& hap phu vi n > 1 (n = 1,7) [33], didu nay cho thiy diéu
kién hp phu phu hop. Pb?* s& két hop vdi cac thanh phan khoang chét trong than sinh hoc,
nhu CO3%* va OH™ tao thanh céc chat khong tan trong nudc [34], phi hop véi giai thich trong
bao cdo cua Han et al,. cho rang nhiéu nghién ctru da chimg minh kha ning hap phu Pb?* cao
cua than sinh hoc, bao gém trao d6i ion, tao phtic véi cac nhom chiic ¢6 chira oxy, két tua voi
cac thanh phan vé co [35].

Bang 3. K&t qua tinh toan cac thong sb can bang va dong hoc hap phu Pb2* 1én than sinh hoc

Mo hinh can bang Céc thong sb R?
Mo hinh Langmuir Jo (Mg/g) = 76,9 KL=8,1L/mg 0,98
Mo hinh Freundlich ne=1,71 Keg=1,7 0,95
M@ hinh dong hoc ge, Mg/g Hang s6 dong hoc R2
Gid bic 1 0,02 ku(1/gioy) = 0,83 0,67
Gié bic 2 23,98 K2 (2 (mg.gio)) = 43,47 0,87

Két qua thuc nghiém vé dong hoc qua trinh hip phu cua Pb? 1én than sinh hoc tai cac
thoi diém khac nhau cho thdy sy hap phu Pb?* tang nhanh trong 15 phut dau, sau d6 cham dan
va sau 60 phat gan nhu dat dén trang thai can bang hap phu (q = 24,0 mg/g). Két qua chi ra
mo hinh gia bac 2 phu hop dé giai thich dong hoc hép phu ctia Pb? 1én than sinh hoc dugc
didu ché ¢ 600 °C voi R? 1a 0,87 so v6i 0,67 ctia mo hinh gia bac 1 va qe tinh todn theo mo
hinh gia béc 1 1a 0,02 mg/g, so voi thuc nghiem 1a 24 mg/g khéc rit xa nén mot 1an nira khing
dinh md hinh gia béc 1 khong phu hop dé giai thich dong hoc hip phu cua Pb?* 1én than sinh
hoc trong nghién ctu. Két qua nghién ctru cho thiy kha niang ing dung than sinh hoc c6 ngudn
gbc tir phan bo duge diéu ché & 600 °C dé loai bo Pb?* trong nudc 1a ¢6 co sé do dung lugng
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hap phu cao 24,0 mg/g theo thyc nghiém va 76,9 mg/g theo tinh toan cua mé hinh Langmuir
vai thoi gian dat trang thai can bang ngan (60 phut).

100
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Hinh 3. Biéu dién ty 1¢ chét clia c4 theo nong do Pb* (mg/L)
(3<: cdc ky tur cho thay su sai khdc cé y nghia thong ké)

Két qua phan tich mdi twong quan céc gia tri trung binh ctia dung lwong hip phu Pb%* 1én
than theo thoi gian trén SPSS 20 cho thiy, ¢ thoi gian 15 va 30 phut 1a khac biét co y nghia
thong ké, sau do, tir 30 phat vé sau thi gia tri dung lwong hip phu Pb?* trung binh sai khac
khong co ¥ nghia thong ké. Két qua phan tich khang dinh khoang thoi gian 60 phut qua trinh
hép phu dat trang thai bio hoa (Hinh 2).

3.3. Két qua thir nghiém ddc tinh
3.3.1. Thit nghiém déc tinh Pb** 1én cd ré phi giong

Két qua thir nghiém cho thay, khi néng,d(f) Pb?" dao dong 0-10,0 mg/L thi ty 1€ tir vong
cuia ca ro phi giong tang dén 82% (Hinh 3). K&t qua phén tich méi twong quan cdc gia tri trung
binh doi voi ty 1& chét cua ca r6 phi theo nong do chi trén SPSS 20 cho thy cac gia tri nong
do cuia Pb?* ¢ 0 va 3,2 mg/L c6 su khéc biét c6 ¥ nghia thong ké. Tur 3,2-10,0 mg/L khac biét
khong c6 y nghia thong ké (Hinh 3).

Bang 4. Tinh toan 96 gio - LCso bang phwong phap probit

Céc thong s tinh toan theo probit

Phuong trinh y = 28,339x + 54,002
R2 0,9507

96 gid - LCso, mgPb?*/L 1,3

Khoang dao dong, mgPb?"/L | 1,2-1,8

Béng 4 cho thay két qua LCso sau 96 gio'1a 1,3 mgPb?/L dao dong trong khoang 1,2-1,8
mng2+/L két qua nay twong dong véi nghién ciru ciia Taweel et al. v6i ¢4 rd phi (O.niloticus)
cho két qua 1a 1,5 mg/L [24].
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Hinh 4. Ty 1& chét cua c4 theo lugng than bé sung trong nuéce chira 5,6 mgPb?*/L
(@0C: cac ky tu khdc nhau thé hién su sai khdc cé y nghia thong ké)

3.3.2. Anh huréng cia lieu leong than sinh hoc bé sung vao nueée 6 nhiém Pb?* én cd 16 phi giong

Két qua thyc nghiém tng dung than sinh hoc két hgp Pb?* 1én c4 r6 phi giéng (Hinh 4)
cho thay, khi ndng do Pb* 1a 5,6 mg/L thi ty 1¢ c4 chét 1a 87% sau 96 gio khi khong bo sung
than sinh hoc; ty 1¢ chét ctia ca giam manh tir 87% vé 7% tuong tng voi lugng than ding trong
qua trinh thi nghiém dao dong 0-0,16 g/L. Két qua duogc 1y giai do Pb?* tir do trong méi truong
nude giam khi bd sung than sinh hoc thong qua qua trinh hdp phu cta than sinh hoc. Két qua
phén tich mi twong quan céc gia tri trung binh cta ty 1& chét ctia ¢4 16 phi theo lugng than bd sung
vao nude chira 5,6 mgPb?/L trén SPSS 20 cho théy, luong than bd sung 0,07; 0,11; 0,16 g/LL c6
ty 1& ca chét nho hon 10% véi sy khac biét khéng c6 ¥ nghia thong ké. Trong khi gia tri than
bd sung 0,07 va 0,03 g/L 1a khac biét c6 ¥ nghia théng ké (Hinh 4). Két qua d6 cho thiy, luong
than can dung dé dam bao ca chét dudi 10% nén duoc lua chon trong khoang 0,07-0,16 g/L.

4. KET LUAN

Panh gia hiéu qua kha ning hap phu Pb?* trong nudc bang than sinh hoc c6 ngudn gbc
tir phan bo dugc diéu ché ¢ 600 °C duya vao thir nghiém doc tinh trén ca ro phi da dugc nghién
ctru. Két qua cho thiy thanh phan tinh chit than sinh hoc c6 ngudn gbc tir phan bo duge diéu
ché 6 600 °C cho hiéu suit thu hdi, TOC, pH, pHpzc, sé nhom chire HY, OH- 14n lwot 13 49,4%:
16,6%; 9,4; 9,1; 3,75 mmol/L; 12,39 mmol/L. Can bang hip phu Pb?* 1én than sinh hoc
dugc didu ché ¢ 600 °C tuan theo md hinh dang nhiét Langmuir (R?= 0,98) va Freundlich
(R?2=0,95), két qua tinh toan theo md hinh ding nhiét Langmuir cho qo= 76,9 mg/g, K. = 8,1 L/mg,
Kr=1,7 vanr = 1,71. Khao sat dung lugng hap phu theo thoi gian cho thdy ting nhanh trong
15 phut dau va bao hoa sau 60 phiit. Dong hoc hap phu tuan theo mé hinh dong hoc gia bac 2,
két qua tinh toan hing s ko = 43,47 (g/(mg/gid). Két qua thir nghiém doc tinh Pb?* 1én ¢4 rd
phi (O.niloticus) cho LCsy theo phuwrong phap probit 1a 1,3 mg/L. Khi sir dung than sinh hoc
lam giam doc tinh gitp ty 1é tir vong clia ca giam manh va dat hiéu qua cao nhat khi lidu luong
than str dung 0,07-0,16 g/L than sinh hoc khi nuéc ¢6 ham lugng Pb?* 1a 5,6 mg/L.
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ABSTRACTS

EVALUATE Pb? TOXIN REMOVAL EFFICIENCY IN WATER OF COW DUNG
DERIVED BIOCHAR: TOXICITY TEST ON FISH (O. niloticus)

Nguyen Van Phuong*, Nguyen Khanh Hoang, Vo Thi Tuong Vi,
Tran Thi Hien, Dang Thi Bich Hong

Industrial University of Ho Chi Minh City

*Email: nvphccb@gmail.com

Heavy metal Pb?" in water is toxic to organisms, especially, O.niloticus, a common
species in the Southeast region of Vietnam. The adsorption method by cow dung derived
biochar were used to remove Pb?* toxin in water has been implemented. A series of acute
toxicity tests were conducted to determine the LCso (96 hours) of lead (Pb?*) that ranged from
0to 10.0 mg/L on O. niloticus fingerling and to evaluate Pb?* treatment efficiency of biochar. The
research results showed that the maximum adsorption capacity of Pb?* of biochar, gm = 76.9 mg/g,
time to reach equilibrium state of 60 minutes. The isothermal models of Langmuir and
Freundlich, second-order pseudo kinetic models are suitable to explain the mechanism of Pb?*
adsorption onto biochar. Toxic test result for LCso is 1.3 mg/L (96 hours). The application of
biochar has significantly reduced the mortality of fish from 87% to 7% when adding biochar
to Pb?* 5.6 mg/L solution with dose range 0.07-0.16 g/L. Research results show that it is possible
to use biochar derived from cow manure to reduce the toxicity of Pb?* in water to O. niloticus.

Keywords: Biochar, heavy metal Pb, toxicity, O. niloticus.
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