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(21) 2-2022-00059

(57) Giai phéap hitu ich d& cap dén quy trinh sin xuét than hoat tinh c6
ngudn gdc tir bun thai d6 thi, trong d6 quy trinh bao gdm cac bude: a) thu
gom bun thai d6 thi tir tram x ly nudc thai, phoi kho tw nhién, nghién
nhoé va sang qua ray 0,3mm d8 thu duoc kich thude ddng nhat, tiép d6 sdy
bun thai ¢ 105°C trong vong 24 gid; b) tron déu bun thai véi dung dich
ZnCl, 200g/1, trong d6 ty 18 khéi lwong dung dich ZnCly/ bun théi 1a 1:1;
¢) khudy hén hop & nhiét do 80°C trong thoi gian 6 giv, sau d6 dé hn
hop nay trong thoi gian 24 gid & nhiét dd phong; d) lam bay hoi hdn hop
dén kho & nhiét @6 110°C; e) tién hanh nhiét phan yém khi hdn hop &
nhiét dd 600°C trong thoi gian 60 phut véi tbe do gia nhiét 1a 5°C/phut; f)
ngim vat liéu cacbon hda tao ra véi dung dich HCI 0,5N trong tho1 gian
24 gid; g) rira mau vat liéu cacbon héa nhiéu 14n bing nudc cit hai 1an
néng va cudi cing bang nudc cit hai 14n lanh dén khi d6 pH ctia nudc rira
dat trung tinh; h) tach 1iy phan vét liéu rn sau rira va siy kho ¢ nhiét d6
110°C d8 thu dwoc than hoat tinh thanh pham.


CVH140
Textbox
(57)

CVH140
Textbox
(21)    2-2022-00059


4057

Linh vuc ky thuat dugc dé cip

Giai phap hitu ich thudc linh vuc cong nghé xanh, méi truong va
vat liéu tién tién trong d6 diéu ché va hoat hoa than tir phu phim néng
nghiép thanh san phim hitu ich. Cu thé 13, giai phap hitu ich dé cép dén
quy trinh san xudt than hoat tinh ¢6 ngudn gdc tir bun thai nha may xt Iy
nudc thai dd thi. Than hoat tinh nay dugc tao ra b'ﬁmg cach hoat hoa hoa
hoc bun thai do6 thi bﬁng ZnCl, & diéu kién thich hop va cacbon héa sén

phém thu duoc.

Tinh trang ky thudt cta giai phdp hiru ich

Than hoat tinh (AC) 1a m6t vat liéu giau cacbon c¢d chu trac xép
hoat dong nhw mot chit hip phu manh vi dién tich bé mit cao, phan bd
kich thudc 15 can ximg va céc dic tinh bién dbi cia héa hoc bé mat, ham
lugng tro thép va do bén co hoc tuong dbi cao. Cacbon hoat tinh duogc sir
dung trong nhiéu tng dung nhu xir Iy nudc thai, loai bo khi doc hai, thu
hoi dung moi, loai boé mau va lam vét liéu dién cuc trong cac thiét bi va
quy trinh dién hoéa. Cacbon hoat tinh thuong dugc san xuét tir cac nguyén
lidu c6 ngudn gdc cacbon nhu than d4, hodc cac nguyén liéu tho co ngudn
gbc tir hoa thach c6 ham lugng cacbon cao nhung ham luong vo co thap,
nhitng nguyén li¢u nay thuong dit tién va khong thé tai tao nén han ché
viée st dung rong rdi. Nhidu nghién ctru gén ddy da chimg minh rang bun
thai d6 thi c6 tidm ning to 16n nhu 1a tién chit dé ché tao chit hap phu
cacbon, chéng han nhu than sinh hoc, va dd duoc phat trién nhu mot
phuong thirc st dung bén vilng. Viéc st dung bun thai do thi lam tién
chit dé san xuit AC cling dugc cho 1a cach tai tao va twong dbi it ton kém
hon, cubi cing c6 thé sir dung nhu mot chit hip phu mai trudng xanh. Do

d6, viéc chuyén ddi chét thai sinh hoc chi phi thdp nay thanh san pham
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gia tri nhu AC co thé giap xir Iy da 6 nhiém moi trudng nhu gidm luong
bun thai gy 6 nhiém, vat liéu AC tao thanh gop phin xir Iy 6 nhiém
khong khi, 6 nhidm nudc va nhidu img dung khéc.

Hién nay, viéc thai bd bun thai d6 thi da tr& thanh mot van dé dang
quan tam vi n6 gay ra 0 nhiém th@ cdp va c6 kha ning lam suy giam st
khoe con ngudi mot cach nghiém trong. Mac du mot s6 lwong bun thai d6
thi ¢6 thé tai ché trong nha may xt ly, nhung viéc quan ly phu hop luong
1¢n bun thai d6 thi vin con rat han ché. Viéc chon lap bun thai d6 thi la
phuong phap phd bién hién nay. Ngoai ra, bon dat, 0 phan hiéu khi va
phan hiy ky khi 1a mot s6 phuong an xir Iy dugc sit dung, tuy nhién viéc
st dung bun thai cho cic muc dich nay s& khong thay ddi dang ké trong
twong lai do cac han ché cua luat phap. Do do, can c6 cac phwong an bén
vitng vé méi treong dé xur 1y bun thai. Vi bin thai 1a ngudn tai nguyén
giau cacbon, co thé tai tao va co thé thu duoc véi chi phi thép, nén cé thé
sir dung bun lam tién chét cacbon thay thé cac ngudn nguyén liéu khac dé

san xuét chat hap phu than hoat tinh.

Pbi v6i san xudt than hoat tinh, didu quan trong 14 phai xem xét ca
tidn chét (thanh phin héa hoc chét thai) va diéu kién chuin bi d¢ x4c dinh
cac dic tinh bé mit (cAu tric 15, phan bd kich thudce 15, thé tich 15, dién
tich bé& mit va cac nhom chirc bé mat), thanh phén héa hoc, chat lwong va
kha nang kinh t6. C6 mot s6 phuong phap dé san xuét than hoat tinh tir
chét thai hitu co noéi chung, nham muc dich tao ra cac vt liéu xép voi
tinh chat hoa hoc bé mat khac nhau. Cac phuong phép nay thuong bao
gdm hai budc chinh; d4u tién 13 qua trinh cacbon héa tién chit (chat thai
hitu co) trong moi truong tro & nhiét do vira phai (600-800°C); thir hai la
kich hoat cac than thu duogc, c6 thé 13 vat ly hodc hoéa hoc. Kich hoat vt
Iy bao gdm khi héa mot phin than & nhiét d6 cao hon (800-1000°C) bang

cac khi oxy hoéa nhu khdng khi, hoi nudce, cacbon dioxit hodc hon hop cta
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chung dé tao ra cacbon hoat tinh c6 do xép bén trong. Kich hoat hoa hoc
lién quan dén viéc ngam tAm cia tién chat hodic than cacbon hda véi cac
hop chat hoa hoc (chit khir nwéc va chét oxy héa) truéc hodc sau khi
cacbon héa, tuong tmg; hodc dé khir nudc tidn chit va thiic ddy sy hinh
thanh cdu tric lién két chéo hoic dé loai bé hic in bén trong 16 mao quan.
Kich hoat héa hoc ¢4 nhiéu wu diém hon so véi kich hoat vat Iy nhu nhiét
d6 hoat hoa thap, thoi gian hoat héa ngén hon, ning suit cacbon cao hon
va su két hop ctia cac nhom chirc bé mit; nd ciing tao ra do x6p va dién

tich bé mit 16n hon trong than hoat tinh.

G Viét Nam hién chua ¢6 nghién ctru nao tién hanh san xuit than
hoat tinh tir bun thai d6 thi. Trong khi m{t luong rat 1on bun thai d6 thi
phat sinh hing ngdy vin chua dwoc xi ly ding cich giy dnh hudng
nghiém trong t&i modi trudng va sitc khoe con ngudi. Vi vy, viéc nghién
ciru nhim dua ra quy trinh sdn xuAt than hoat tinh phi hop véi thanh phan
tién chit, bng cac bién phap don gian, tiét kiém chi phi tir bun thai d6 thi
vira giap gidm thiéu luwong bun thdi vira tao ra san phém than hoat tinh c6
gia tri.

Ban chit k§ thuit cia giai phap hiru ich

Vi cac ly do néu trén, muc dich cua giai phap hitu ich la dé xuét
quy trinh sén xudt than hoat tinh tir bun thai d6 thi. Cu thé, quy trinh theo
giai phap hitu ich gdm cac budre:

a) thu gom bun thai d6 thi tir tram xu ly nudc thai, phoi kho tu

nhién, nghién nho va sang qua rdy 0,3mm dé thu dugc kich
thudc ddng nhit, tiép do sy bun thai & 105°C trong vong 24
gio0;

b) tron déu bun thai véi dung dich ZnCl, 200g/1;
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¢) khudy hon hop & nhiét 46 80°C trong thoi gian 6 gio, sau do aé
hdn hop nay trong thoi gian 24 gio ¢ nhigt do phong;
d) 1am bay hoi hdn hop dén khd & nhiét d6 110°C;
e) tién hanh nhiét phan yém khi hdn hop & nhiét 46 600°C trong
thoi gian 60 phit véi toe do gia nhiét 1a 5°C/pht;
f) ngAm vat liéu cacbon hoa tao ra véi dung dich HCI 0,5N trong
thoi gian 24 gio;
¢) rira mAu vat lidu cacbon héa nhiéu lin bing nudc ct hai lan
néng va cudi cing bang nudc cAt hai 14n lanh dén khi d6 pH cta
nude rira dat trung tinh;
h) tach 14y phan vat lidu rin sau rira va siy kho & nhiét do 110°C
@8 thu dugc thanh pham.
Theo mot phuong 4n, ty 1€ khéi luong dung dich ZnCly/ bun thai 1a
I:1.
MO ta vén tit hinh vé
Hinh 1 thé hién so dd quy trinh san xuét than hoat tinh tir bun thai
do thi.
Hinh 2 13 4nh chup anh kinh hién vi dién tir quét (SEM) va pho tan
sdc nang luong tia X (EDX) cia than hoat tinh.
Hinh 3 13 phd quang phd hdng ngoai bién ddi Fourier (FTIR) cua
than hoat tinh.
Hinh 4 14 dudng ding nhiét hip phu - giai hip phu nito cua vét ligu
than hoat tinh.
M ta chi tiét giai phap hiru ich
Theo giai phap, than hoat tinh 1a san phdm ctia qua trinh nhiét phan
bun thai d6 thi sau khi d4 duoc kich hoat bing hoa chat. Tly theo loai va

ty 16 héa chat sit dung dé kich hoat héa hoc ma than hoat tinh ¢6 thanh
phén va ddc tinh khac nhau.
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Giai phap dé xuit quy trinh san xuét than hoat tinh, trong d6 quy

trinh nay bao gém cac budc;
a) Thu gom bun thai d6 thi

Trong budc nay, bun thai d6 thi dwoc thu gom tir tram xur Iy nudce
thai Kim Lién, phoi khd tu nhién rdi nghién nho va sang qua ray 0,3nm
nhim muc dich thu dwoc vat liéu thd c6 kich thuc ddng nhit nham tao
diéu kién thuan loi cho qué trinh kich hoat hoa hoc va qua trinh cacbon

hoa.

b) Tron déu bun thai véi dung dich ZnCl, 200g/1, trong d6 ty 1€
khéi lvong dung dich ZnCly/bun thai 1a 1:1.

¢) Khudy hon hop & 80°C trong 6 gio, sau d6 dé hdn hop nay trong
24 gi¢ ¢ nhiét do phong.
d) Lam bay hoi hdn hop dén khd & nhiét do 110°C.

Cac bude b)-d) duoc tién hanh nhim muc dich kich hoat hoa hoc
bun thai d6 thi.

e) Tién hanh nhiét phan yém khi hdn hop & 600°C va 60 phit véi
tc do gia nhiét 1a 5°C/phit.

f) Ngam vt liéu cacbon hoa dugc tao ra duoc v6i dung dich HCI
0,5N trong 24 gio.

g) Rua mau vat liu cacbon hda nhiéu 1an b%lng nuéc cit hai lan
néng va cubi cung bang nude cAt hai 14n lanh dén khi d6 pH ctia nude ria
dat trung tinh.

h) Tach lay phan vt liéu rin sau rta va sy kho & nhiét d§ 110°C
dé thu duoc than hoat tinh thanh phém.

Cac budc e)-h) duoc tién hanh nham muc dich cacbon hoa bun thii

sau kich hoat hoa hoc bang cach nhiét phan yém khi.
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Quy trinh theo giai phap hitu ich c6 kha ning san xuét than hoat
tinh c6 nang sut 330kg than hoat tinh/tAn bun thai d6 thi kho, thanh phan
chinh cua than hoat tinh dwoc xac dinh bao gém nguyén td C va O véi
thanh phn twong tmg 13 64,77% va 30,35%, dién tich bé mat riéng ciia
than hoat tinh theo phuong trinh Langmuir dat 1754,07m*/g. Két qua
danh gia kha ndng hép phu khang sinh tetracycline trong mdi truong nudc
chi ra dung luong hap phu khang sinh tetracycline cuc dai ctia than hoat
tinh dat 254,6 mg/g & pH 7, thoi gian dat can bing hap phu 1a 2 gio.

Vi du thwe hién giai phdp hitu ich
Vi du 1. Quy trinh san xuit 100g than hoat tinh tir bun thai do6 thi

Bun thai d6 thi duge thu gom tir tram xt 1y nudc thai Kim Lién,
phoi kho ty nhién rdi nghién nhé vi sing qua rdy dé thu duoc nguyén liéu
thé ¢6 kich thudc ddng nhét ¢& 0,3mm. Bin thai sau d6 duge siy khd &
nhiét d6 105°C trong thoi gian 24 gio nhim tao diéu kién thuan loi cho
qua trinh san xuét than hoat tinh.

Sau khi thu duoc bun thai ¢6 kich thudc 0,3mm, 300g bun thai do
thi duoc tron déu véi 300g dung dich ZnCl, 200g/1. Hdn hop dugc khudy
trdn ¢ 80°C trong 6 gio, sau do dé hon hop nay trong 24 gid & nhiét do
phong. Lam bay hoi mau dén kho & 110°C.

Sau khi h3n hop mau khd, hdn hop dugc dua vao 16 nung yém khi
tién hanh qué trinh cacbon héa. Khi N, duoc st dung dé loai bd hét O,
trong 10 nung. Sau khi da thdi khi N trong vong 30 phit, hdn hop dugc
flr tir gia nhiét véi tde d6 5°C/phit cho dén nhiét 4o 600°C va duoc gitt &
nhiét d6 nay trong vong 60 phut @8 chuyén hoan toan hdn hop thanh than.
Sau khi phan Umg két thic, 1am ngudi dén nhiét do phong trong thdi gian
6 gio. Tiép d6 vat liéu cacbon hda dugc tao ra dugc ngam voi dung dich

HCI 0,5N trong 24 gid. Rira mau vat liéu cacbon hoa nhiéu 14n bang nudc
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cAt néng va cudi cing bang nudc ct lanh dén khi d6 pH clia nudc rira dat
trung tinh. Tach 14y phan vat liu rén sau rira mang sdy kho & 110°C. San
phém than hoat tinh sau khi rira thu duge 100,3g dang bot mau den. Mau
than hoat tinh ndy duoc bao quan trong binh hut am.

Anh SEM cua vat liéu than hoat tinh trén Hinh 2a cho théy cac hat
¢6 nhiéu 15 xbp vdi kich thuéde 16 vao khoang Snm. chu trac x6p duoc
hinh thanh do hiu hét céc chét hitu co dd bay hoi, dé lai bd mit cia than
hoat tinh vé&i nhiéu 15 rdng. Bidu @6 EDX ctia miu than hoat tinh (Hinh
2b) cho théy vat lidu chira 2 nguyén t6 chinh 1a C va O véi 95,12% vé
khéi lwrong cung vdi cac nguyén t6 khac nhu Mg, Al, Si, P, K, S, Zn, Fe
chiém 4,88% vé khdi lwong. Cac nguyén 6 nay la cac nguyén t6 thanh

phén trong miu bun thdi d6 thi ban dau.

Pho héng ngoai FTIR cua mau than hoat tinh duoc chi ra trén hinh
3 cho thdy su xuét hién c4c vach phd lién két twong tng véi dao dong lién
két cua nhom —OH kéo dai cua nudc, C=O‘(1619cm"), nhoém cac dao
dong kéo cang C-O-C va C-C hodc dao dong udn C-OH (1082cm™!), dao
dong xung quanh 1431 cm-1 dugc cho 14 do dao dong vong thom d6i véi

c4c mau than hoat tinh va pic 462cm™ 1a dic trung lién két cua kim loai.

Theo phuong phap BET, dién tich bé mat riéng cua vat liéu than
hoat tinh tir bun thai do thi 1a 534,06m?/g, trong khi theo phuong trinh
Langmuir 1a 1754,07m?/g. Dién tich bé mit riéng clia vat lidu 16n gitp vat
liéu ¢6 kha nang luu giit cac chit 6 nhidm rat tot.

MaAu than hoat tinh duoc nghién ciu dé danh gia kha ning hép phu
khang sinh tetracycline trong mdi truong nudc. Két qua cho thdy dung
lugng hép phu khang sinh tetracycline cuc dai cua than hoat tinh dat
254,6 mg/g & pH 7, thoi gian dat can bang héap phu 1a 2 gio. Két qua nay
cho thiy tiém ning tng dung cta than hoat tinh tir bun thai dd thi trong

xtt Iy & nhiém nudc ndi riéng va 6 nhiém moi trudng noéi chung.
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Hiéu qua dat dwgc cia gidi phap hiru ich

Quy trinh san xuét than hoat tinh tir bun thai do thi theo gii phap
hitu ich c6 kha ning xir Iy dugc lugng 16n bun thai tir cac nha may xu ly
nude thai d6 thi tai Viét Nam gitip giai quyét duge vén dé 6 nhiém va tao
ra san phdm c6 ich. Bén canh do, san phdm than hoat tinh thu duoc c6
ham lugng cacbon cao dong thoi c6 dién tich bé mit riéng 16n. Ngoai ra,
viéc str dung nhiét phan cham trong moi truong yém khi két hop véi hoat
héa héa hoc tién chat, quy trinh theo gidi phap hitu ich ¢ kha nang rut
ngén thoi gian nhiét phan va tang hiéu qua cling nhu ting dién tich bé mat
riéng cua than hoat tinh.

Quy trinh san xudt than hoat tinh tir bun thai d6 thi theo giai phap
hitu ich don gian, gop phan giam thiu giam thiéu 6 nhiém mdi trudng va
san pham than hoat tinh tao thanh dugc (mg dung dé x1r Iy 6 nhiém khong

khi, dat, nudc nham tao méi trudng xur ly xanh sach.
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YEU CAUBAO HOQ

1. Quy trinh san xuit than hoat tinh tlr bun thai do thi, trong d6 quy trinh

nay bao gom céc budc:

a)

b)

c)

d)
e)

g)

h)

thu gom bun thai do thi tir tram x{r ly nuéc thai, phoi kho tu
nhién, nghién nhd va sang qua rdy 0,3mm dé thu duge kich
thuéc ddng nhét, tiép do sdy bun thai & 105°C trong vong 24
gio;

tron déu bun thai véi dung dich ZnCl, 200g/l, trong d6 ty 1€
khdi luong dung dich ZnCly/ bun thai 14 1:1;

khudy h&n hop & nhiét do 80°C trong thoi gian 6 gid, sau d6 dé
hdn hop nay trong thoi gian 24 i ¢ nhiét do phong;

]am bay hoi hdn hop dén kho & nhiét 6 110°C;

tién hanh nhiét phan yém khi hdn hop & nhiét do 600°C trong
thoi gian 60 phat véi toc do gia nhiét 1a 5°C/phit;

ngim vt liéu cacbon hoa tao ra voi dung dich HC1 0,5N trong
thoi gian 24 gio;

raa mau vat lidu cacbon hoa nhiéu 1an bﬁng nuée cat hai 1an
néng va cubi cung bang nudc cét hai 14n lanh dén khi @ pH cia
nude rua dat trung tinh;

tach 14y phén vat lidu rin sau rira va siy kho & nhiét do 110°C
@8 thu duoc than hoat tinh thanh phim c6 thanh phan chinh
dwoc xac dinh bao gdm nguyén t6 C va O v6i thanh phan twong
{mg 13 64,77% va 30,35%, dién tich bé mit riéng cua than hoat
tinh theo phwong trinh Langmuir dat 1754,07m/g.
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Hinh 2

e
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ull Scale 1425 cts Cursor: 17.616 ke (0 cis) keV|
Element | Weight% Atomic%
CK 64.77 68.67
OK 30.35 28.83
MgK | 028 0.16
AlK 0.32 0.19
SiK 1.67 0.82
PK 0.97 0.43
SK 0.62 0.27
KK 0.18 0.06
ZnK 0.18 041
FeK 0.66 0.16
Totals 100.00

IMS-NKL 5.0kV 4.9mm x150k SE(M)
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