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Four types of biochar material synthesized from spent coffee grounds by
slow pyrolysis process CF1 (5009C/0.5h); CE2Z2 (500C/1.5h); CF3
(500 C/3h); CF4 (500 C/6h) is studied to treat two pollution parameters
(COD and TSS) in livestock wastewater. Material characteristics were
determined by SEM, EDX and BET methods. The results showed that the 4
samples of biochar materials were structured fiber clearly, the
interplanar spacing which corresponds to the lattice plane. The C content
in the biochar sample is higher than the initial raw material sample; the
highest value recorded reaches 90.61% C (CF2). 100 mL of the original
livestock waster water is filtered through columns with 4g of biochar CF1-
CF4 during reaction times varied from Oh, 1h, 4h and 8h, the COD
treatment efficiency and adsorption content of CF4 sample is highest of
96.41% and 188 mg/g after 8h, and the lowest value is 76.67% and 149.5
mg/g after 1h recorded in CF3 sample, however the COD value after
treatment is still higher from 1.2 to 1.46 times than Vietnamese standard
62: 2016/MONRE - national technical regulation on the effluent of
livestock. The CF3 material samples have the highest TSS treatment
efficiency and adsorption content of 95.19% and 6.425 mg/g after 8h and
the lowest of 66.78% and 4.575 mg/g recorded in CF1 samples after 1h,
response the requirements of QCVN 62: 2016/MONRE. The results showed
that biochar is a potential sorbent to removed pollutants from waste
water.
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Nghién ctru st dung than sinh hoc tong hop tir ba ca phé dé xi
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Bén logi vt liéu than sinh hoc tong hop tir bd ca phé bdng qud trinh nhiét
phdn chdm CF1 (500 C/0,5 gic); CF2 (500 "C/1 5 gio); CF3 (500 C/3 glo']

CF4 (500 "C/6 gio) dugc nghlen ctru dé xwly 6 nhiém COD va TSS trong nwéc
thdi chdn nudi. Ddc trung vt liéu dwoc xdc dinh bang phwong phdp hién vi
dién twr quetSEM va EDX. Két qud cho thdy 4 mdu vat liéu than sinh hoc dwoc
tro héa ¢6 cdu tric soi ro rang, khodng cdch gitra cdc 16 rong tuong tng voi
matphang mang tinh thé. Ham lwrong C cao hon so véi mdu vt liéu tho ban
dau, gid tri cao nhatghz nhdn dat 90,61%C (CF4). Khi cho 100 mL nuwéc thdi
chdn nuéi loc qua cdc cOtvoi b6 loc nhoi 4g than sinh hoc CF1-CF4 trong cdc
khodng thoi gian phdn u'ng thay ddi tir Oh, 1h, 4h va 8h thi hiéu suatxu'ly va
ham Iirong hdp thu COD ctia mdu CF4 cao nhdt véi gid tri la 96,41% va 188
mg/g sau 8g10' xwr ly va thap nhdt la 76,67% va 149,5 mg/g sau 1 gio ghi
nhdn & mdu CF3, tuy nhién gid tri COD sau xi Iy van cao hon quy chudn Viét
Nam QCVN 62: 2016/BTNMT quy chudn ky thudt quéc Yia vé nwéc thdi
chdn nudi ttr 1,2 dén 1,46 ldn. Mau vt liéu CF3 c6 khd nang xir ly TSS cao
nhdt véi hiéu sudt va ham Iu'o'ng hdp thu la 95,1 9% va 6,425 mg/g sau 8g10'
va thap nhdt la 66,78% va 4,575 mg/g ghl nhdn & mau CF1 sau 1 gio, dat
Yyéu cdu so véi QCVN 62:201 6/BTNMT Két qud thwr nghiém cho thay than
sinh hoc la vt liéu hdp thu tiém ndng dé loai bé 6 nhiem trong nwéc thdi.
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1. M¢& dau

Viét Nam 1a nwéc ndong nghiép cé khoi lwgng
xudt khiu ca phé 1én th hai trén thé gigi (sau
Brazil). Tong lwong tiéu thu ndi dia cho ca phé la
60.000 tdn/nam, trong d6 ca phé hoa tan chiém



Trdn Thi Thu Hwong va nnk/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 61(5), 135-144 137

khoang 19.000 tin, ca phé rang/xay chiém 35.000
tin, phan con lai 1a ca phé rang/xay khéng nhin
hiéu (Truong Hong, 2018). Vi viéc san xuit va
tiéu dung ca phé trén thé gi¢i ngay cang ting va
khodng 50% san lwong ca phé nhan dworc str dung
dé ché bién thanh ca phé hoa tan thi sé c6 hon 4,4
triéu tAn ba ca phé thai ra tir nganh cong nghiép
nay (Truong Hong, 2018). Ba ca phé la vat liéu
lignocellulose c6 kha nang tach kim loai nang va
thuéc nhudm trong nwéc dwa trén cau tric x6p va
thanh phin cellulose cta ching. Cic nhém
hydroxyl va carboxyl trén bé mat vat liéu
carbonate déng vai tro quan trong trong trao doi
ion va hiéu qua xtt Iy chi ra rang sw hap thu cac
chat 6 nhiém phu thudc vao cdc nhém cuc trén bé
mat vat liéu carbonate (Hirata va nnk, 2002).
Trong nhiéu thap ky qua, cic nha khoa hoc da thyec
hién cac nghién ctru vé ba ca phé da qua st dung
va chirng minh rang vat liéu nay cé dic tinh hap
phu dang ké, khong chi kim loai ndng va cac hop
chat hitu co doc hai trong nwéc ma con hap phu ca
khi carbon dioxide (Hirata va nnk, 2002).

Than sinh hoc hay con goi 1a biochar 1a motloai
vt liéu cacbon chi phi thip dwoc san xudt tir cac
loai phé, phu phdm néng nghiép nhw phé phim
trong san xuit, ché bién go, cic loai cAy nhé va vat
liéu tong hop (Chen va nnk, 2011; Lehmann va
Johannes, 2007; Pan va nnk., 2013). Than sinh hoc
dwoc tao ra béi qua trinh nhiét phan va c6 dién
tich bé mat 1én (tir 500 téi 2500 m2/g). Do dién
tich bé mat1én, than sinh hoc ¢6 nhiéu vi tri c6 kha
nang hap thu va trao déi ion cao, do d6 né c6 kha
nang luu gitt cac chat 6 nhiém (Chen vannk.,, 2011;
Lehmann va Johannes, 2007; Pan va nnk., 2013).
Than sinh hoc tong hop tir nhiéu nguén phu phim
nhw ba ca phé (Tsai va Wen Tien, 2017), cay tre
(Yang va nnk, 2014), vé trau (Kizito va nnk,
2015), chat thai nong nghiép (Liu va nnk., 2015)
va chit thai ran do thi (Sumalinog va nnk., 2018).
Trong do, than sinh hoc tong hop tir ba ca phé ¢
nhiéu wu diém hon ca vé nguén nguyén liéu san
xudt ban dau va vé dac trung vat liéu.

Tai Viét Nam, tong khéi lwgng chat thai chan
nudi 1a khoang 73 triéu tin/nam, trong do chat
thai cta lon chiém khoang 24,38 triéu tin/nam,
twong dwong 33,4% va 25-30 triéu m3 chat 16ng
(phan long, nuwéc ti€u va nudce riva). Trong do,
khoang 50% chat thai ran (36,5 triéu tdn), 80%
chat thai 16ng (20+24 triéu m3) thai truc tiép ra
mdi treomg hodc khong dwoc xt Iy sé gy 6 nhiém

moi trueong nghiém trong (Nguyen Sang, 2016).
Cac nha khoa hoc da wéc tinh rang nganh chan
nudi lam tang 18% lwong khi nha kinh giy ra bién
daéi khi hiu toan cau, thAm chi con 16n hon ca 6
nhiém khong khi do nganh van tai gay ra (WHO,
2005). Hién nay, nghién ctru vé than sinh hoc &
Viét Nam cht yéu nham céi tao dit trong nong
nghiép (Doan va nnk, 2015; Mohammadi va
nnk.2017; Ngo Thi Phuong va nnk., 2013), loai bd
amoni trong nwéc (Vu Thi Mai va nnk,, 2016), loai
b6 thudc trir sdu propoxur (Nguyén khéi nghia va
nnk., 2015) ... Tuy nhién, cac nghién ctru vé than
sinh hoc dé1loai b 6 nhiém hitu co hodc vi sinh vat
gay bénh trong nuéc thai chin nudi van chua
dwoc nghién ctru nhiéu. Tan dung diém manh cta
mot nwdc ndng nghiép, thu hoi cac phé phdm nong
nghiép, ché bién, cai tao va xtt Iy bién chiing thanh
cac vat liéu c6 kha nang (rng dung trong xt ly moi
trwong la mot trong nhitng viéc lam thiét thuc
gitp tiét kiém chi phi nguyén nhién liéu, déng thoi
gop phan bao vé méi trueong. Vi vy, muc tiéu
bwéc dau clia nghién ctru nay 1a tin dung phé
phdm ba ca phé dé téng hop than sinh hoc bang
phwong phap nhiét phan chdm nham xr 1y 6
nhiém hitu co (COD va TSS) trong nuwéc thai chin
nuoi.

2. Phwong phap nghién ciru

2.1. Phwong phdp téng hop vit liéu va xdc dinh
ddc trung cdu truc vit liéu

Bon loai vt liéu than sinh hoc CF1 (5000/0,5
gio); CF2 (5000/1,5 gio); CF3 (5000/3 gir); CF4
(5000/6 gi®) trong nghién ciru nay dwoc tong hop
theo quy trinh cta (Cui va nnk, 2015) nho qua
trinh nhiét phan chim & cac diéu kién thoi gian va
nhiét dd khac nhau. Pac trung vat liéu dwoc xac
dinh bang cac ki thuat: hién vi dién tir quét (SEM
- Scanning Electron Microscope), phé tan sic
nang luong tia X (EDX - Energy-dispersive X-ray)
va xac dinh dién tich bé mit, 16 xp cua vat liéu
(BET - Brunauer-Emmett-Teller) tai Vién Ky
thudt Nhiét d&i - Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

2.2. Thiét ké thi nghiém

Bon loai vatliéu CF1, CF2, CF3 va CF4 dwoc rira
sach qua nwéc cat, sy khoé & 105°C trong 10 gior
va dugc danh gia kha nang hap thu theo thoi gian
v&i quy trinh cta (Trinh Thi Thu Huong va nnk,
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2015) nhw sau: can 1g than sinh hoc cho vao binh
tam giac nit nham chira 100mL nwéc thai chan
nuodi, khudy déu trén bép khudy tir véi toc do 150
vong/phut & cac khoang thoi gian 1, 4 va 8 gio. Xac
dinh kha ning xtr Iy COD va TSS ctia cAc mau vat
liéu song song v&i mau ddi chirng khong bd sung
than sinh hoc.

2.3. Phwrong phdp xdc dinh kha nang hdp thu
ctia vit liéu

Dé x4c dinh kha niang h4p thu clia cac mau vat
liéu than sinh hoc, mau nwéc thai chin nudi ban
dau dwoclay & huyén Thanh Tri, HA Ndi va chuyén
dén Phong thi nghiém. Mau nwéc thai sé phan tich
ngay thong s6 COD va TSS dé xac dinh gia tri 6
nhiém ban dau. 100 mL nwéc thai chin nudi sé
dwoc loc qua cac cot véi bo loc nhoi 4g than sinh
hoc CF1-CF4 véi cac khoang thoi gian phan tng
khac nhau (thay déi tir Oh, 1h, 4h va 8h, m4u nuwéc
thai sau phan &ng sé dwoc phan tich COD va TSS
dé danh gi4 kha niang xtx ly 6 nhiém.

Kha nang hip thu g. (mg/g) tai thoi diém cin
bing duwoc xac dinh theo cong thirc (Abdelkreem,
2013):

qe = (CoCe) .V/m )

Hiéu sudt hap thu H (%) tai thoi diém can bang
dwoc xac dinh theo cong thirc (Figueiredo va nnk,,
2017):

H = (Co-Ce)/Co.100 (%) 2)

Trong d6 ge 12 khad nang hap thu & trang thai
can bang (mg/g); C,: néng d6 ban dau (mg/L); Ce:
nong do & trang thai can bang (mg/L); V: thé tich
dung dich (L); m: khéi lwgng véat liéu hap thu (g).

Thong s6 COD trong mau nuéc thai dwgc phan
tich theo TCVN 6491: 1999 (ISO 6060:1989): Chit
lwong nuwére - xac dinh nhu cau oxi héa hoc

Thong s8 TSS trong mAu nudc thai duwoc phan
tich theo TCVN 6625:2000 (ISO 11923:1997):
Chat lwgng nwdc - xac dinh chit ran lo Iimg bang
phwong phéap loc.

2.4. Xir Iy thdng ké so liéu

S6 liéu trong nghién ctru nay dwoc thong ké va
xtr Iy bang cac phan mém GraphPad 6; Excel 2010
vGi y nghia xac sudt théng ké p < 0,05.

3. Két qua va thao luan

3.1. Két quad xdc dinh ddc truwng cdu tric vit liéu
than sinh hoc da tong hop

Pic trung ciu tric vat liéu cta bdn loai than
sinh hoc CF1-CF4 dworc liét ké trong Bang 1. Ham
lwong tro cta tat ca cic chat hap thu nay kha cao
(>25%), dac biét la CF4 (31,25%). Pay ciing la
mAu c6 dién tich bé mat BET 16n nhit trong bon
mAu than sinh hoc dwoc thir nghiém. Dién tich bé
mat BET ctia cdc mAu con lai kha thap, dao dong
tr 0,7917 dén 1,2466 m2/g.

Dic trung ciu tric bé mat vatliéu cac mau than
sinh hoc CF1-CF4 ciing dwoc xac dinh bang
phwong phap chup SEM, két qua thé hién trong
Hinh 1 va Hinh 2. Anh chup SEM cAu tric vt liéu
twong dong véi ghi nhin ctia cac nghién ciru vé vat
liéu than sinh hoc da cong b6 (Cui va nnk., 2015;
Liu va nnk., 2015). Két qua chup SEM & cac Hinh
4, 5 va 6 cho thdy, bé mat vat liéu cia miu doi
chirng va mau thir nghiém c6 sw khac biét rd rét.
MAu déi chirng (CF0, ba ca phé ban d4u) c6 bé mit
vat liéu dac, khong ré cac thé soi cellulose. Nguwoc
lai & cAc mAu thir nghiém (CF1-CF4) bé mat vat
liéu go ghé, ¢ ciu tric soi roé rang, khoang cach
gitra cac 16 rong twong g v&i mit phang mang
tinh thé (Cui va nnk., 2015). Bé mat vt liéu go ghé,
XU xi va c6 nhitng duwdng vin nho cé thé da xuat
hién trong qua trinh nhiét phan hodc la mét phan
dac tinh ctia nguyén liéu tho (Liu va nnk,, 2015).
DPactinh nay sé anh hwdng manh dén tinh chat hip
thu cta chang (Cui va nnk,, 2015; Liu va nnk,
2015). biéu nay cho thay, ba ca phé sau khi dwgc
tro hoa c6 kha nang hap thu t6t hon so véi vat liéu
tho ban dau.

Bdng 1. Ddc trung vat ly va héa hoc ciia b6n mau than sinh hoc.

Than sinh | Thoi gian va nhiét | Ham lwong tro | Dién tich bé mat | Ham lwong nguyén t6 bé mat
hoc do nhiét phan (%) BET (m?/g) C (%) 0 (%) N (%)
CFO - - - 74,15 18,48 7,13
CF1 5000C/0,5h 28,6 0,7917 84,65 9,98 3,91
CF2 500°C/1,5h 29,6 0,8564 84,61 9,06 4,82
CF3 500°C/3h 30,94 1,2466 83,29 9,53 4,06
CF4 500°C/6h 31,25 1,5016 90,61 6,86 1,41
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Hinh 1. Két qud chup SEM mdu CFO0 (bd ca phé chwa tro héa).
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Twong tw nhw két qua SEM, thanh phan hoa thi phén tram nguyén t6 C trong vat liéu da tong
hoc ctia mau dwoc x4c dinh bang phé phan tan hop 1a mét trong nhirng tiéu chi quan trong quyét
nang lwong EDX. Trong mau vat liéu than sinh hoc
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Hinh 3. Két qud do EDX mdu CF0 (bé ca phé chua tro héa).

Hinh 4. Két qud do EDX mdu than sinh hoc: CF1 (a); CF2 (b); CF3 (c) va CF4 (d)

dinh dén kha nang hap thu cta vat liéu. Két qua do
EDX cAc mAu vt liéu thé hién trong Hinh 3 va 4.
Phan tich nguyén t6 chi ra rang c6 mot lugng
16m ham lwgng C trong ca b6n miu than sinh hoc
(hon 80%). Ham lwong cic nguyén t6 bé mat trong
Bang 2 cho thiy than sinh hoc CF4 chira 90,61% C
trén bé mat ctia nd, trong khi CF3 ¢4 ham lwong C it
nhat (83,29%). Tuy nhién, maiu di tro hda c6 ham
lwong C cao hon so véi mau vat liéu thd ban dau.
Ham lwong C trong mau d6i chirng ghi nhan 1a
74,15 %C so véi mAu thir nghiém c6 gi tri [an lwot

la 84,65% (CF1); 84,61% (CF2); 83,29% (CF3) va
90,61% (CF4). Theo Cui va nnk. (2015), cAc nhém
lién két chirc ndng nhw -OH, C-H, C=0,... c6 anh
hwéng manh dén kha niang hap thu ion (Cui vannk,
2015). Trén bé mét vatliéu carbonate néu cé nhiéu
nhom hydroxyl va carboxyl sé dong vai tro quan
trong trong trao doi ion va hiéu qua hip thu cac
chat 6 nhiém phu thudc vao cadc nhém cuc trén bé
mat vat liéu nay (Hirata va nnk., 2002). Vi vay, véi
ham lwgng C ghi nhan trén 80% sau khi tro héa da
chirng minh rang, cAc mau than sinh hoc tir vat liéu
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ba ca phé c6 kha nang hap thu va xtr 1y cao cac chat
0 nhiém.

3.2. Két qua phan tich va danh gid hiéu sudt xir
Iy COD ctia than sinh hoc

MAu nuwéc thai chin nudi chwa xt ly dwoc 14y
tai trang trai lon thudc xa Van Phudc, huyén
Thanh Tri, Ha Néi. Két qua phén tich ham lwgng
COD va TSS trong mAu ban dau thé hién trong
Bang 2 cho thay, ca hai thong s6 déu vwot quy
chuin cho phép ctia QCVN 62:2016/BTNMT:
quy chuin ky thuat qudc gia vé nwéc thai chian
nudi nhiéu lan.

vat liéu so véi mAu ddi chirng da dwoc tinh toan
va thé hién trong Bang 3 va 4.

Bdng 3. Hiéu sudt xtr ly COD ctia cdc vit liéu than
sinh hoc & cdc khodng thoi gian khdc nhau.

H (%)
CF1 CF2 CF3 CF4
COD1h | 85,38 | 84,62 | 76,67 | 86,15
COD4h | 94,36 | 93,08 | 93,59 | 92,05
COD8h | 94,36 | 9538 | 96,41 | 94,87

Bdng 4. Ham lwong hdp thu COD ctia cdc vat liéu
than sinh hoc ¢ cdc khodng thoi gian khdc nhau.

Béng 2. Két qud phan tich ham long CODy v TSS, Q. (me/e)
g <. Ket qua phan tie ) ,-1,«9 0 0 CF1 CF2 CF3 CF4
trong mau chua Xt y. CoD1h | 1665 | 165 | 1495 | 168
Thong | Két | QCVN 62:2016/ [S61an| | COD4h | 184 | 1815 | 1825 | 1795
s6  [PoMV oua BTNMT Vot COD8h | 184 186 188 185
CODo | mg/L | 7800 300 26 K&t qua & Bang 3 va 4 cho thay, hiéu suit xir Iy
TSSo | mg/L| 270 150 1,8 va ham lwgng hap thu COD cda bon loai vat liéu

Dé danh gia kha ning xr ly 6 nhiém cua vt
liéy, thi nghiém hap thu da dwoc tién hanh. Bon
vat liéu than sinh hoc dwoc danh gia kha nang
hap thu COD & cac khodng thoi gian phan g lan
lwot 1a 0 (CODO); 1 (COD1); 4 (COD4) va 8 gio
(COD8) (Hinh 5). Két qua phén tich & Hinh 5 cho
th4y, ham lwong COD trong mau nwéc thai chin
nudi sau xtr ly gidm dang ké so v&i mau ddi chirng
(CF0). Trong d6, mau vat liéu CF3 c6 kha ning
loai bd COD cao nhét, gia tri COD sau thoi gian xt
ly 8 git ghi nhan 1a 280 mg/L so véi mau ddi
chirng c6 ham lwong COD ban dau la 7800 mg/L.
D€ danh gia kha nang x Iy nwée thai chin nuoi,
hiéu suatxtrly va ham lwgng hip thu ctia bon loai
8000
7000

6000

5000 1CODO (mg/L)
4000 COD1 (mg/L)
COD4 (mg/L)

3000

COD8 (mg/L
2000 (mg/L)

1000 |

0
CF1 CF2 CF3 CF4

Hinh 5. Két qud xit ly COD ctia bén loai vit liéu.

khac nhau la khac nhau va & cac khoang thoi gian
xt Iy khac nhau hiéu suat va ham lwong hdp thu
cting khac nhau. Trong d6, hiéu suat va ham lwong
hap thu cia miu vt liéu CF3 ghi nhan cao nhat
96,41% va 188 mg/g & thoi gian xt Iy 8 gio, mau
vat liéu than sinh hoc CF3 ghi nhén gia tri thap
nhatla 76,67% va 149,5 mg/g sau thoi gian 1 gio.
Két qua nay cho thay, thoi gian x Iy cang dai thi
hiéu suit xtr ly ctia than sinh hoc cang cao. Nhw
vy, co6 thé thdy thoi gian tro héa cta vét liéu va
thoi gian lwu dé€ xi Iy nwére thai c6 anh hwdng dén
hiéu suit xtr ly cuia vat liéu. B ca phé duoc tro héa
& 500°C trong 1,5 gi¢r va thoi gian lvu nwde thai la
8 gi¢r sé dat dwgc hiéu qua cao nhat.

3.3. Két quad phan tich va danh gia hiéu sudt xir
ly TSS ciia than sinh hoc

Twong ty nhw théng s6 COD, bén loai vat liéu
than sinh hoc d4 tong hop ciing dwoc danh gia kha
ning xt ly tong chit ran lo ltrng (TSS) & 0, 1, 4 va
8 gio. Két qua thé hién trong Hinh 6 cho thiy, ham
lwong TSS xt ly bang cac dang vat liéu than sinh
hoc (CF1-CF4) di giam dang ké so véi mau doi
chimg. Trong d6, ham lwong TSS thi nghiém véi
mAu vt liéu CF3 gidm thip nhit, gia tri TSS sau
thoi gian xr 1y 8 gior gidm con 13 mg/L so vdi mau
déi chirng c6 ham lwong TSS ban dau la 270 mg/L.
MAu vat liéu than sinh hoc CF3 c6 kha ning loai bb
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TSS th4p nhit, gidm con 87 mg/L so véi mau ddi
chirng sau thoi gian xt Iy 1 gi¢. Twong tw, d€ danh
gia kha nang x ly TSS trong nwéc thai chan nuoi,

300

250

200 TSSO (mg/L)
TSS1 (mg/L)
TSS4 (mg/L)
TSS8 (mg/L)

150

100 | I |
50 J
0

CF1 CF2 CF3 CF4

Hinh 6. Két qud xit ly TSS ctia bon logi vt liéu.

hiéu suit xt Iy va ham lwong hap thu cta bén loai
vat liéu so v&i mau déi chirng da duoc tinh toan va
thé hién trong Bang 5 va 6.

Bdng 5. Hiéu sudt xir ly TSS ctia cdc vt liéu than sinh
hoc & cdc khodng thoi gian khdc nhau.

H (%)
CF1 CF2 CF3 CF4
TSS1h | 89,63 | 87,04 67,78 86,30
TSS4h | 90,37 | 87,04 91,11 92,22
TSS8h | 90,74 | 93,33 95,19 93,70

Bdng 6. Ham lwong hdp thu TSS ctia cdc vt liéu
than sinh hoc & cdc khodng thoi gian khdc nhau.

Qe (mg/g
CF1 CF2 CF3 CF4
TSS 1h | 6,05 | 5875 | 4575 | 5825
TSS4h | 6,1 | 5875 6,15 6,225
TSS8h | 6,125 | 6,3 6,425 | 6,325

Hiéu suit x Iy va ham lwgng hap thu & Bang 5
va 6 chi ra rang, cac loai vat liéu khac nhau c6 gia
tri khac nhau & cac khoang thoi gian khac nhau.
Trong do, hiéu suit va ham lwong hip thu cia mau
véat liéu CF3 ghi nhin cao nhat 95,19% va 6,425
mg/g & thoi gian x& ly 8 gio va thip nhat la
66,78% va 4,575 mg/g sau 1 gio. K&t qua nay cho
thay, thoi gian x Iy quyét dinh dén hiéu suat x
ly ctia vatliéu.

Két qua ghi nhén cta nghién ctru nay phu hop
vGi mot s6 nghién cliru vé than sinh hoc da cé6ng b
truedc day (Cui va nnk,, 2015; Deng va nnk,, 2017;
Gehan va nnk,, 2015; Hirata va nnk., 2002; Liu va
nnk., 2015). Tuy nhién cac nghién ctru truédc day

chu yéu str dung than sinh hoc dé xir ly 6 nhiém
mau trong nwéc thai dét nhuém (Gehan va nnk.,
2015; Hirata va nnk., 2002), hdp thu thuéc trir siu
(Liu va nnk., 2015) hay bién tinh than sinh hoc véi
vat liéu nano bac dé diét vi khuin gy bénh (Cui va
nnk.,, 2015). Nwéc thai chan nuoi la loai nwérc thai
c6 ham lwong chat 6 nhiém hitu co cao, dic biétla
nito va phot pho nén viéc xtr ly gap kha nhiéu khé
khan va chwa dwoc nghién ctvru nhiéu. Hiéu suat xi
ly cac hop chat 6 nhiém hitu co trong nuwéc thai
chan nuéi thu thudc vao ciu tric dic treng ctia vat
liéu than sinh hoc (Deng va nnk., 2017). Than sinh
hoc ¢6 ciu truc hiru co bao gom hai 16p: cac 16p
graphene xép chong 1én nhau va ciu truc thom
xen k& véi 16p graphene lam cho cac 1op vat liéu
c6 bé mit riéng lén va day dic cac 16 x6p rong,
gitp vat liéu ting cwong kha nang hip thu vat ly
nén hiéu suit x Iy tang cao (Deng va nnk,, 2017).
Vé&i thi nghiém hién tai chi cé chi tiéu TSS dat tiéu
chuin nuéc thai sau xtt ly, thong s6 COD van cao
hon tr 1,2 dén 1,46 lan so v&i QCVN
62:2016/BTNMT.

4.Kétluan

Nghién clru nay da khao sat dac trung vat liéu
va kha nang xtr Iy COD va TSS cta 4 loai vat liéu
than sinh hoc & cac diéu kién nhiét phan khac
nhau: CF1 (500°C & 0,5 gio); CF2 (500°C & 1,5
gi®); CF3 (600°C & 0,5 gidr); CF4 (600°C & 1,5 gid).
Két qua ghi nhén hiéu suit xt ly COD va TSS cda
bén loai vat liéu khac nhau la khac nhau, trong dé
mAu vat liéu CF3 c6 kha ning loai bé COD va TSS
cao nhit v&i hiéu sudt va ham lwong hip thu
twong &ng lan lwot 12 96,41% va 95,19%; 188
mg/g va 6.425 mg/g & thoi gian xtr 1y 8 gio, thap
nhat la 76,67% va 66,78%; 149,5mg/g va 4.575
mg/g sau 1 gio. Ham lwong TSS dat yéu cau so v&i
QCVN 62:2016/BTNMT - quy chuén kj thuat quoc
gia vé nwéc thai chian nudi, COD sau xtt Iy van cao
hon quy chuin Viét Nam tir 1,2 dén 1,46 lan. Két
qua nay ciing chi ra tiém nang ctia than sinh hoc tir
bi ca phé nhdm rng dung xtt ly 6 nhiém hitu co
trong nuwérc thai.

Loi cam on
Nghién ctru ndy dwgc hoan thanh dwéi sw hod
trg’ ciia hoc bong Rosneft danh cho nghién ctu

khoa hoc sinh vién nam 2019. T4p thé tac gia xin
chan thanh cdm on Céng ty DAu khi Rosneft va
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Trwong Pai hoc M6 - Dia chit da tao diéu kién dé
hoan thanh dé tai nay.
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