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Tém tit - San xuét than hoat tinh tir qué trinh nthiét phan chim dang
duoc nhidu nha khoa hoc trén thé gisi va Viét Nam nghién ctru phét
trién va tmg dung. Tuy nhién, & Viét Nam hién nay viéc nghién ciu
san xuat than hoat tinh tir gao dira véi qui mé nho phi hop & néng
thén chua dugc nghién ciu. Trong bai bao nay, dwa vao két qua
nghién ciru thuc nghiém cua cac nha nghién ciru trén thé gidi tac gia
lua chon duoc kiéu 16 pht hop véi qui md nho. Déng thoi, thuc hién
céc két qua nghién ctru thye nghiém qué trinh nhiét phan cham nham
xac dinh dugc d6 b thong 6 van hanh t6i vu dé san xuét than tir
géo dira 1a: nhiét 40 nhiét phan tir 350 dén 360°C, thoi gian thuc hién
qua trinh nhi¢t phan 1a 120 phut. Than hoat tinh tao ra tir nghién ctru
dép tmg duoc céc yéu cau ky thuft ca than hoat tinh.

Tir khéa - Sinh khi; nhiét phéan cham,; than hoat tinh, nhiét d6
nhiét phén; thoi gian nhiét phan.

1. Pat vin dé

Than hoat tinh 1a mét dang ctia cacbon dugc xur 1y dé tao
thanh nhiing 15 rdng c6 thé tich nho va ting dién tich bé mit.
Chi mét gam than hoat tinh c6 dién tich bé mit rat 16n tir 500
dén 2500 m?/g nén né dugc tng dung nhu mot chét 1y tuéng
dé loc hiit nhiéu loai hoa chét [1]. Ngoai cacbon thi phan con
lai trong than hoat tinh thudng 1a tro, cac kim loai kiém va
vun cat. V6i cac wu diém vuot tréi nhur dién tich bé mat riéng
16n, gia thanh ré, khong ddc hai nén than hoat tinh duoc sur
dung trong nhiéu linh vyc nhu y &, xir ly nude, xir ly khoi
thai, loc khong khi, cong nghiép. Trong cong nghiép, than
hoat tinh dugc tng dung dé xu 1y nude, loc cac chét doc hitu
co, kim loai néng.... Trong y té, than hoat tinh 12 loai thudc
giai doc cho cac bénh nhén bi ngd doc thudce, thuc phélm hay
héa chét va mot sé chit doc nam, phong xa... Trong cudc
séng, than hoat tinh lai dugc st dung dé lam dep, tang cuong
strc khoe, loc nudc sinh hoat,... Tir d6, ta co thé thiy nhu
cAu than hoat tinh hién nay rat lom.

Than hoat tinh dwoc san xudt tir nhidu ngudn nguyén liéu
khéc nhau nhu than d4, san pham diu mo, phé pham tir qué
trinh khai thac nong 14m nghiép (biomass): V6 triu, vo hat
ca phé, xo dira, mun cua, bui béng, vo hat dau co, tre 161 ngd,
v x0di, gho dira. Trong d6, than hoat tinh san xuét tir phé
phu phim nong 1am nghiép c6 gi thanh ré nhit va 1a ngudn
nguyén liéu chinh san xuat than hoat tinh & Viét Nam.

Hién nay, & Viét Nam cac ngudn nguyén liéu chinh
duoc st dung dé san xuét than hoat tinh 1a gdo dua, tre;
Chu yéu tap trung & mot s6 tinh & Nam B6 va Béc Bo véi
qui mé 16n dugc san xuat trong cac nha may cong nghiép.
Con & mién trung, ngudn nguyén liéu ndy nam rai rac doc
theo viing ven bién, chi phi van chuyén tap trung vé mot

Abstract - Production of activated carbon from slow pyrolysis is
being researched, developed and applied by many scientists in the
world and Vietnam. However, in Vietnam today, research on
producing activated carbon from coconut shell with a small scale
suitable in rural areas has not been studied. In this paper, based on the
results of empirical research by researchers around the world, the
author chooses the suitable furnace type with small scale. At the same
time, performing experimental research on slow pyrolysis to
determine the optimal set of operating parameters for coal production
from coconut shells is: pyrolysis temperature from 350 to 360°C,
Pyrolysis time is 120 minutes. Activated carbon generated from
research meets the technical requirements of activated carbon.
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nha may ting cao dan dén kho khin trong viéc canh tranh
gia thanh cling nhu nang cao nang sudt ciia nha may. Vi
vy, mot trong cdc bién phap nhiam nang cao gid tri cua cay
dira 1a tan dung ngudn gao dira ndy san xut than hoat tinh
ngay tai moi dia phuong. Tuy nhién, hién nay cong nghé
ciing nhu thiét bi san xuat than hoat tinh tir gao dira ¢6 cong
suat nho phu hop véi qui md va trinh d6 ctia ba con nong
dan chua dugc nghién ctru va trién khai. Tir d6 cho thay,
viéc nghién ciru lya chon cong nghé phut hop ciing nhu ché
tao thiét bi co cong suat nho dat tai cac dia phuong doc theo
viing bién mién Trung nham san xuat than hoat tinh tir gio
dira c6 ¥ nghia khoa hoc va thyc té cao.

Qua trinh san xuat than hoat tinh gdm 2 giai doan chinh
1a than hoa va hoat hoa [5]. Vi vy, dé nghién ctru qué trinh
san xudt than hoat tinh ta can phai nghién ctru ca 2 qué trinh
nay. Tuy nhién, hién nay & Viét Nam chua c6 mau 10 ciing
nhu céng nghé pht hop cho qua trinh than hoa va hoat hoa
tr gdo dura c6 qui md nhd phu hgp cho vung néng thon.
Viéc nghién ctru tinh toan, ché tao mau 16 ndy ciing nhu
xéc dinh cac théng sb van hanh phu hop déng vai trd quan
trong trong viéc san xuét than hoat tinh tir gao dira.

Trong nghién ctru ndy, nhom tac gia lya chon duge mau
10 phii hop v6i qui md nhé nham thyc hién ca 2 qua trinh
than héa va hoat hoéa; Pdng thoi thuc hién viée tinh toan,
thiét ké va ché tao mau 10 c6 cong sudt 5 kg/mé. Tir do,
thyc hién cac nghién ctu thyc nghiém nhdm xéc dinh duoc
cac thong sé van hanh nhu khoang nhiét d6, thoi gian nhiét
phéan phu hop dé than hoat tinh dat dugc chat lugng cao
nhét. Ngoai ra, Két qua nghién ctru con xac dinh dugc méot
s6 dic tinh danh gia chét lwong cta than hoat tinh dugc san
Xuét tir nghién ctru thyc nghiém.

1 The University of Danang - University of Sciences and Technology (Vu Pham Duy, Hoang Ngoc Dong, Nguyen Duc Minh)
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2. Phuong phap nghién ciru
2.1. Gidi thiéu phwong phdp sdin xudt than hoat tinh

Qua trinh san xuét than hoat tinh dugc thé hién trén
Hinh 1, bao gom 2 giai doan: Than héa va hoat hoa.

Hz0, COz, M2COs

—
850-950°C

than hod

—
téch Si0:

C&u tric tho dai Cau tracld x8p Cau tric16 x5p nano

Hinh 1. Quia trinh san xudt than hoat tinh

Than hda duogc tao ra tir qua trinh nhiét phan cham, gia
nhiét trong diéu kién khong c6 oxy. San pham clia qua trinh
nay chii yéu 1a chat rin tao ra hé thong 16 rdng [1]. Pbi véi
nguyén liéu 1a cac loai biomass, ¢ ciu tao tur nhiing hé
phan tir 16n nén khi bi tac dong nhiét s& phan hiy thanh cac
phan tir nho hon. Trong qua trinh nay, mot sé chét d& phan
huy thuong duge giai phong dudi dang khi hoac chat 1ong
dé lai cac 16 xop trén chét ran, cac nguyén tir cacbon con
lai s& dich chuyén lai vi khoang cach rat nho (<1nm) trong
khéi vat liéu ran dugc goi 1a than.

Hoat hoa 1a qué trinh nang cao hoat tinh cho than sau qua
trinh than héa. Ban chit ciia hoat hoa 14 qua trinh 1iy di nhiing
nguyén tir cacbon trong thé tich hat than dudi tac dung ciia
nhiét d6 va nhiing tdc nhan hoat hda. N6 duogc thyc hién tir
hoat héa vt Iy hodc hoat hoa hda hoc [2]. Qua trinh hoat héa
vat Iy co thé str dung tac nhan 13 hoi nudc hodc khi COy, &
nhiét d6 moi trudng khoang 850 dén 950°C céc tAc nhan nay
phan ung véi nguyén tir C theo phuong trinh phan tmg:

C+C0O; —2CO
C+H,O— CO+H:

Cr mdi nguyén tir C bj phan tmg tao thanh mot 18 xp
trong cdu tric cua than hodc pha v thanh cac lién két tao ra
hé théng mach mao quan lam tang dién tich bé mit cua than.

Hoat hoa hoa hoc thuong duge dung dé nang cao hoat tinh
cho than ¢6 ngudn gdc thuc vat. Cac tac nhan hoa hoc thuong
duogc str dung la ZnCl,, Na;COs3, K2COs, H3PO4, HCI, NaOH.
Nguyén li¢u du vao dugc tron voi hoa chit nay, 6 moi truong
phan tng c6 nhiét d6 500800 °C cac tac nhan hoat hoa phan
{mg v6i C va tao ra nhimg 16 x6p trong ciu tric clia than. Hoat
hoa bang phuong phap hoa hoc c6 vu diém 13 hiéu suit thu
héi than cao hon. Tuy nhién, c6 nhugc diém 1a ning suat thap
hon, viéc co khi hoa va ty dong hoa kho khan hon.

Nhu viy, c6 thé thdy qua trinh than héa va hoat héa
dong vai trd quan trong trong viée san xuét than hoat tinh.
Vi vay, viéc xac dinh mau 16 pht hop cho qué trinh than
hoa géo dira ¢ vung nong thon va xdc dinh cac yéu to vén
hanh anh huong dén qua trinh nhiét phan dong vai tro quyét
dinh dén viée san xuét thanh cong than hoat tinh tir gio
dira. Dé tiét kiém chi phi dau tu va thuan loi trong van hanh
van hanh mau 16 duoc lya chon nghién ciru thyc hién dugc
ca hai qua trinh than hoéa va hoat hoa.

2.2. Lwa chon mdu Io nhi¢t phin thuee hign qud trinh sin xudt
than hoat tinh phit hop voi qui mé nhé cho viing nong thon

Theo két qua nghién ctru Bridgwater A.V. [3], cac yéu

t6 chinh anh huong dén qua trinh nhiét phan cham:

- Tbc do gia nhiét thap: 0 + 2 °C/phit;

- Téc do phat ra céc chit d& bay hoi tir cac hat sinh khdi thap;

- Thoi gian luu san pham quaé trinh nhiét phan rat lau,
tu vai phut téi vai ngay;

- Nhiét d6 phan tmg: 200 + 400 °C.

Céc diéu kién nay duogc thuc hién trong 10 nhiét phan
cham [4] véi cac phuong phap cap nhiét dugc thyc hién
theo Hinh 2. Theo do, qua trinh cap nhiét dugc phan thanh
2 loai tryc tiép (Hinh 2a, 2b) va gian tiép (Hinh 2c). Voi
Vi'éc cap nhiét truc tif:p nhjén li¢u dugc dot mot phan hoac
dot toan bg trong budng dot phu. Phuong phap nay ¢6 hiéu
qua thu hoi than cao, tuy nhién chat luong than thap hon
phuong phap cép nhiét gién tiép [4]. Cho nén véi muc dich
tiép tuc sir dung san pham than dé thyc hién qua trinh hoat
hoa san xudt than hoat tinh thi phuong phap cp nhiét gian
tiép thuong duoc lya chon.

Chét oxy hoa A&
— - Chat boc
Nguyén liéu Lo nhiét phan cham Than hoa
a)
Khoi nén Chit bd
o6l g, Chitbde
Nguyén ligu Lo nhigt phan cham Than hoa
b)
Khoi nén At bd
g Chat boc
Nguyén liéu Than hoa
> Lo nhiét phan cham >

c)
Hinh 2. Cdc phwong phdp cdp nhiét cho qua trinh nhiét phdn
chdm. a), b): Cap nhiét truc tiep; ¢): Cap nhiét gian tiép
Véi muyc dich sir dung ngudn nguyén liéu géo dira doc
theo viing ndng thon san xudt than hoat tinh va ngudn nhién
lidu cung cp nhiét ciing tan dung tir ngudn phé phu phdm
& ving ndng thon tai cac dia phuong doc theo ving bién &
mién Trung nén kiéu 16 lya chon phai phi hop v6i qui mo
cong suit nho, chi phi dau tu ré, thiét bi van hanh don gian.
Vi vay, nhom nghién ctru da lya chon kiéu 10 cép nhiét gian
tiép, budng ddt phu co ning suat nguyén lidu cung cép la
5 kg/mé. So dd nguyén 1y hé thong thiét bi duoc thé hién
trén Hinh 3.
2.3. M6 td 16 nhiét phin chdm sin xudt than hoat tinh
nang sudt 5 kg nguyén liéu/mé

Qua trinh san xuét than hoat tinh gdm 2 giai doan: Than
hoa va hoat hoa. Dé giam chi phi du tu thiét bi, van hanh don
gian mau 16 lya chon déu thuc hién dugc ca 2 qua trinh nay.

Tur viée Iva chon kiéu 10 & Hinh 3.a, nhom tac gia da tinh
toan, thiét ké va ché tao 10 nhiét phén san xudt than hoat tinh
thé hién trén Hinh 3.b. Gao dira dugc nap vao khoang chira
nguyén li¢u. Str dung ngudn biomass co san tai dia phuong
1am nhién lidu dé a6t chay cap nhiét cho 16 nhiét phan. Nhim
tiét kiém nang lugng hé théng duoc lép dat thém bo séy
khong khi va bd hoi luu khi nhiét phan. Qua trinh cAp nhiét
duoc kiém soat bang viéc diéu chinh luu lwong khong khi



52

Pham Duy Vi, Hoang Ngoc Bdng, Nguyén Birc Minh

cép cho budng dbt bang bién tan (V) théng qua bd thermosat
v6i ddu cam bién nhiét d6 (T) dat doc bén trong khoang chira
nguyén lidu. Qua trinh nhiét phan dugc kiém soat bang cach
quan sat khi nhiét phan thoat ra khoi van (8). Qua trinh nay
két thtic khi khong con khi nhiét phan sinh ra. San pham ciia
qua trinh nhi¢t phan nay 1a than.
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Hinh 3. Lo nhiét phdn biomass san xudt than hoat tinh
a) Nguyén Iy lo nhiét phdn; b). Lo nhiét phdn nghién ciru thuc nghiém
1. Buéng dot, 2. Cira thdo liéu, 3. Lép vat liéu cach nhiét,
4. Khoang chira nguyén liéu, 5. ’Dau gdn cam bién nhiét d,
6. Ong dan san pham chdy, 7. Ong khoi, 8. Van ldy mau khi,
9. Ong ddn khi nhiét phan, 10. Quat cap gio,
11. Cira cdp nhién liéu, 12. Ghi
Ngam than nay véi dung dich NaOH 10% trong khoang
2 gid, sau d6 thao dung dich NaOH ra ngoai. Tiép tuc gia
nhiét cho 16 cho dén khi nhiét do trong khoang nguyén liéu
dat 650 + 700°C va dugc duy tri trong 90 phat. Qué trinh
hoat héa két thic, than dugc chuyén thanh than hoat tinh.
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3. Két qua nghién ciru
3.1. Phwong phdp nghién ciru thuc nghi¢m xdc dinh
thong sé vin hanh téi wu cho qud trinh than héa

Dé lam cha dugc cong nghé san xut than hoat tinh tir
gé4o dira bang cong nghé nhiét phan cham trén thiét bi da
ché tao, chlng ta phai can xac dinh nhiét 6 nhiét phan va
khoang thoi gian thyuc hién qua trinh nhiét phan toi wu
tuong tng véi khoi lugng than thu dugc nho nhét. Nhiét do
qué trinh nhiét phan dugc theo ddi thong qua nhiét ké T,
thoi gian nhiét phan duoc tinh tir khi bét dau co khi nhiét
phan sinh ra dén khi két thiic bang cach quan sat luong khi
thdng qua van 8. Khéi lugng nguyén liéu gdo dira va than
duoc xac dinh béng can Satorius.

Céc dac tinh co ban cua than hoat tinh dugc phén tich
theo cac tiéu chuén hién hanh nhu chi sb hép phu iod, do
cting, d6 am, do tro [5]. Ngoai ra, c6 thé danh gia so bo
chat lugng cuia than hoat tinh bang cach dung phich cim c6
gén dén san, cho 2 chan phich cdm cham vao than can thur.
Néu 14 than hoat tinh thi dén sang, dén cang sang thi chi s0
hap phu iod cang cao, chit lvong than cang tbt.

Dé nang cao do tin cdy cua két qua thu dugce, mdi mau

thi nghiém dugc tién hanh 3 1an trong ciing diéu kién. Két
qué thu dugc 1a trung binh cong cua 3 1an thi nghiém do.
3.2. Két qua nghién ciru thwe nghi¢gm xdc dinh nhiét dj
Va thoi gian nhiét phan chdgm t6i wu cho Qud trinh sin
xudt than

Tir thiét bi 10 nhiét phan dugc ché tao nhom tac gia da
thuc hién cac nghién ctru thyc nghi¢m nham xac dinh nhiét
d6 va thoi gian nhiét phan téi uu.

Gao dira dwoc dap nho thanh nhidu méanh, cac manh géo
dira duoc sip sép sao cho thé tich dién diy 16n nhét. Tién
hanh qua trinh d6t chay nhién liéu, nhiét do trong khoang
chtra nguyén liéu gao dira ting dan dén nhiét do tnp. Tir két
qua nghién ctru [3] ta lya chon dugc cac gia tri nhiét do
thuc hién qua trinh nhiét phan Ia t,, = 280, 320, 360, 400°C.
Khdi luong gio dira ban dau mo= 5 kg. Sau thoi gian nhiét
phan khéi lugng than thu duge 1a me. Ty s6 mym, phu thuge
VAo typ duoc thé hién trén Hinh 4.

40 T T T T
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1 1 1 1 1 1 1
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Hinh 4. Ham lwong than thu hoéi Pphu thudc vao nhiét do nhiét phdan

Tir két qua nghién ctru thye nghiém cho thiy, khi nhiét
d9 10 phan {mg ting dan tir 280°C thi ham lugng than thu
hoi ¢6 xu hudng giam nhanh. Khi gia tri nhiét d6 nhiét phan
16n hon 360°C thi ham lugng than thu hoi 6n dinh, khong
giam nira. Tir d6 c6 the thay, khoang nhiét do t0i vu tuong
ung voi khoi lugng than thu hoi On dinh nhat trong dieu
kién nhiét phan cham Ia tir 350 dén 360°C.

Thuc hién nghién ctru thyc nghiém xac dinh thoi gian
nhiét phén téi vu tuong Ung v6i nhiét do nhiét phan 350°C.
Két qua thi nghién ctru thé hién trén do thi Hinh 5.
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Hinh 5. Ham luong than thu hoi phu thuée vdo thoi gian nhiét phdn

Tir két qua trén Hinh 5 cho thay, khi thoi gian nhiét
phan ting tir 80 dén 120 phut thi khdi lugng than thu hoi
giam nhanh. Tuy nhién, tiép tuc gia ting thoi gian nhiét
phan thi ham lugng than thu hdi tién dén xu hudng on dinh,
khong giam nira. Nhu vay, thoi gian nhiét phan toi vu la
khoang 120 phut.
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3.3. Cdc ddc tinh cia than hoat tinh dwoc sin xudt tir qud
trinh nhiét phdn gdo dira

Than dugc tao thanh tir qué trinh nhiét phan gio dua
duoc tiép tuc thuc hién qua trinh hoat hoa. Mau than dugc
hoat hoa léy tir than tao ra tir didu kién van hanh t6i wu:
nhiét 36 350°C, thoi gian nhiét phan 120 phut. Than dugc
ngam véi dung dich NaOH 10% trong khoang 2 gio; Sau
do6 duogc u trong 10 véi nhiét do dat 700°C va duy tri khoang
nhiét d¢ nay trong thoi gian 90 phut. Tién hanh giam nhiét
d6 trong 10 va thu hdi than hoat tinh (Hinh 6). Bé danh gia
chét Iugng, than hoat tinh duoc kiém nghiém nhim Xéc
dinh cac dac tinh cta no tai trung tdm k¥ thuét do luong
chat lwong 2; Két qua duoc thé hién & Bang 1.

Hinh 6. Than hoat tinh thu dwoc tir nghién ciru thuc nghiém

Bing 1. Cac ddc tinh cua than hoat tinh tir gdo dira

Stt Théng s6  |Pon vi| Két qua Phuong phap
1 |P6am(105°C) | % 2,8  |Phuong phap siy
pH (dung dich o A A
2 10%) % 9,82 |Theo yéu cau
3 |Tro % 36 |DDVNIV,9.8
Chi s6 hip phu ASTM(D4607:2006) va
4 iod mg/g | 6313 |rexDVN (310:2004)
5 |Benzen 0

So sanh két qua ¢ Bang 1 vdi cac dic diém co ban cua
than hoat tinh [5] cho thay, than hoat tinh tao ra tir nghién

ctru thyc nghiém ctia nhom tac gia thdéa man cac dac tinh
co ban cuda than hoat tinh.

4. Két luan

Tir két qua cta viéc nghién ctru thuc nghiém san xuat
than hoat tinh tir gdo dira, nhom tac gia da lya chon duogc
kiéu 16 phu hop voi qui md nho, dé dang van hanh phu hgp
& ving nong thon. Thiét bi co cau tao don gian, gia thanh
phu hop, co thé luu chuyen dé dang. Pay ciing 13 uu diém
ctia thiét bi, mot 16 ¢6 thé sir dung dugc cho nhiéu ho gia
dinh c6 gao dura.

Céc két qua nghién clru qua trinh nhiét phan chdm nham
xé4c dinh d6 bo thong s6 van hanh téi vu dé san xuat than
to gdo dua la: Nhiét do nhiét phan tir 350 dén 360°C, thoi
gian thuc hién qua trinh nhiét phan 1a 120 phut.

Tir mau than tao ra tir qua trinh nhiét phan cham thyc
hién qua trinh hoat hoa dé san xuét than hoat tinh. Két qua
kiém nghiém céc dac tinh co ban cho théy than hoat tinh
tir nghién ctru thyc nghiém dép Gng yéu cau cua than
hoat tinh.

Trong thoi gian téi, nhoém tac gia tiép tuc nghién ctru
nham hoan thién hé thdng dé nang cao chat lugng than hoat
tinh ciing nhu nghién ctru san xuét than hoat tinh tir cac
ngudn nguyén liéu biomass khac nhau.

Loi cam on: Bai bao ndy dugc tai tro boi Truong Dai hoc
Béach khoa — Pai hoc Pa Ning voi dé tai c6 mi sb:
T2019-02-01.
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