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TOM TAT

Coéng trinh nay nghién cttu kha nang tinh loc khi sinh hoc (CH4, COz, H2S) ctia than
hat tinh ttr vo dira — mét trong nhitng phé pham ndéng nghiép, véi muc tiéu loai bo
cac khi gay hai ma khong lam anh huong dén ham luwgng khi metan (CHs4). Than
hoat tinh duoc ché tao tir v dira bang cach than hoa trong mdi treong yém khi tai
cac nhiét do ttr 450 dén 650°C trong 4 gio. Cac dic tinh cua than hoat tinh bao gom
hiéu suét tao than, tinh chat dién va hinh thai bé mat; thanh phan nguyén to, cau
tric tinh thé va tinh chat hap phu khi H2S, CHs va CO: ctia than hoat tinh duoc
khao sat. K&t qua cho thdy rang than hoat tinh dwoc nung yém khi tai 650°C c6 dd
x6p cao va thé hién kha nang hap phu H:S t8t nhat trong cdc mau dugc nghién

clru.

Tw khéa: Than hoat tinh, hap phy, hydrogen sulfide, methane

1. GIOI THIEU

O nhiém khong khi 1a van ¢ moi truong nghiém trong tai nhiéu d6 thi trén thé
gidi, bao gom Viét Nam - mot quéc gia dang phat trién. Cac hoat dong cong nghiép,
giao thong, thuwong mai va sinh hoat da gia ting nong do cac chat doc hai trong khong
khi, anh huwong tiéu cuc dén stic khoe con nguoi, dong thuc vat va gay hu hai tai san
toan cau. Cac van dé 16n nhuv mua axit, suy giam tang 6z6n va néng lén toan cau clng
xudt phat tit nhitng khi thai nay.

Phan huy cac hop chat hitu co 1a hoat dong dién ra lién tuc trong tw nhién, c6

thé xay ra trong diéu kién ky khi hodc hiéu khi. Trong d6, qua trinh phan huy ky khi
(yém khi) cac chat hitu co ctia mdt s6 loai vi sinh vat tao ra cac san pham khi dé chay
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(cht yéu 1a khi Metan — CHa) va cac phu phdm bao gdm nudc thai va chat kho. Cac hon
hop khi duoc sinh ra ttr qua trinh phan hity yém khi nay goi 1a khi sinh hoc — biogas [1],
[2], [3]. Qua trinh vi sinh vat phan hay yém khi cac chat thai hitu co da dwoc con nguoi
tng dung vao doi séng sinh hoat, san xuat nong nghiép, cong nghiép. Khi thuwong cd
ham luong methane (CHa) tir 55-65%; carbon dioxide (COz) tir 35-45%; va mot phan
nho khi ammonia (NHs), nitrogen (N2), oxygen (O2), carbon monoxide (CO) va
hydrogen sulfide (H2S), v6i nong d6 dudi 1% [4], [5]. Khi sinh hoc ¢6 thé duoc st dung
lam nhién liéu cho cac phuong tién va ngudn san xudt nhiét va dién, véi vu diém la
nhién liéu linh hoat, sach va ré tién. Viéc nang cap khi sinh hoc da nhan duoc su quan
tam 16n do nhu cau nang luong toan cau tang trudng on dinh, cung voi su can kiét cac
ngudn nhién liéu hda thach, gid ca dat do va thiét hai vé madi truong ma chiing gay ra
[6], [7], [8]- Mé-tan (CH4) va cacbon dioxit (CO2) la cac thanh phan chinh ctia khi sinh
hoc. Gia tri nang lwong ctuia khi sinh hoc thap hon nhiéu so véi khi tu nhién do ¢6 COs..
Do d6, dé€ tiang gia tri nhiét cua nd, ham lwgng CO: phai duoc giam. Vé mat kinh té,
loai bo CO2 1a budc quan trong nhdt trong qua trinh nang cap khi sinh hoc. Viéc thu
gitt va luu trir CO: da dat duoc vi tri quan trong trong cdc nd lwc giam phét thai khi
nha kinh [9], [10]. Ngoai ra, khi sinh hoc con chita cac chat gay 6 nhiém nhw NHs va
H:S. Nhitng chat nay khong chi lam giam nang luwong nhiét ma con c6 thé dn mon
duong ong, bép dun, anh huong dén strc khoé con nguoi va gay 6 nhiém moi truong.
Do d6, viéc loai bd ching d€ thu duoc khi sinh hoc chat lwong cao véi ham lwong CHa
16n hon la can thiét. Tai Viét Nam, ddc biét la Binh Dinh, ndng dan chu yéu st dung
khi sinh hoc d€ ndu thitc dn cho gia suc, gia cam. Mot s6 it sit dung khi sinh hoc d€ ndu
com hang ngay do khi nay van con chtta cac chat gy mui hoi nhue NHsva HsS. Vi vay,
viéc loai bo cac khi khong can thiét nay la quan trong d€ cai thién chat lwong khi sinh
hoc, tang hiéu sudt chay, giup giai quyét van dé kinh t€ va moi truong dia phuong.

Than hoat tinh hay carbon hoat tinh, 1a mét dang carbon dwoc xt ly & nhiét do
cao dé€ tao ra cdu truc x0p voi thé tich 16 x0p cao, dién tich bé mdt 16n va do bén nhiét
tot [11]. Nho tinh on dinh axit va bazo cao va cdc nhom chitc bé mat khac nhau, than
hoat tinh la chat hap phu hiéu qua va than thién véi moi truong. N6 c6 kha nang hap
phu cac tap chét, hoa chat va khi doc hai, 1am cho no trd thanh chat loc hiéu qua. Vi
vay, né c¢é nhiéu tng dung quan trong nhu hidp phu cac ion kim loai ndng [12], 1am
chat xtc tac, chat hd tro chat xtc tac, tich triv nang luong dién hda, loc dung mdi, tach,
lwu trir khi [13],[14], va cac tng dung khac. Mdc du than hoat tinh thwong mai dwoc st
dung rdng rai, nhung né cé gidi han do chi phi cao hon [15]. Than hoat tinh khong hap
phu céc chat ¢ kich thuwdc qua nho hodc ¢d d6 ion hda cao nhw acid, kiém, va cac mudi
dé phan. O dang hat, than hoat tinh c¢6 kha nédng hdp phu chon loc hang ngan chét htru
co va mot sO vat liéu httu co nhat dinh.

Str dung vé dtra - mot phu pham néng nghiép, d€ ché tao than hoat tinh la mot
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phuwong phap than thién véi moi treong va tan dung nguon tai nguyén tai tao. Nghién
ctu 6 thé kham pha ra cac déc tinh tinh loc khi sinh hoc méi cta than hoat tinh tir vo
dtra, nhu kha nang hdp phu cac chat 6 nhiém cu thé hojc hiéu qua trong cac diéu kién
moi treong khac nhau. Than hoat tinh tit v6 dira c6 mat do vi 15 cao hon so véi cac loai
than khac, diéu nay lam tang kha nang hap phu cac hop chat hitu co dé bay hoi va cac
chat 6 nhiém khac mot cach hiéu qud; khong dé lai mui vi kho chiu trong nudc, lam
cho né than thién hon trong viéc stt dung dé loc nwdc udéng. Vi vo dira la ngudn tai
nguyén tai tao, c6 sdn quanh ndm va khong yéu cau phai chit ciy dé thu hoach, gép
phan bao vé moi treong. Than c6 do ciing cao va do bén tdt, gitip néd c¢d kha nang chiu
mai mon tot va tudi tho st dung lau dai. Tuy nhién qua trinh san xuat than hoat tinh ti
vé dira thuong kha phtc tap va ton kém. Mac du rat hiéu qua trong viéc hap phu cac
phan t& nhd, nhung than hoat tinh tit vo dira c6 thé kém hiéu qua hon trong viéc hap
phu cac phan ttr 16n hon [16].

Qua4 trinh ché tao than hoat tinh dwoc dién ra hai giai doan la than hod trong
mdi treong yém khi c6 hoi nuedc ¢ nhiét do cao va hoat hoa khi ngam than hoat tinh
vao sodium hydroxide (NaOH), potassium hydroxide (KOH), zinc chloride (ZnClz) or
phosphoric acid (HsPOs) truede khi nung tai 650°C trong mdi treong yém khi véi muc
dich la tang dién tich bé mat riéng phan va d¢ hap phu cac khi sinh hoc ctia than hoat
tinh.

Dé tang dién tich bé mit cho than, nguoi ta theong phai hoat héa biochar bang
phuong phap héa hoc hodc vat 1i ¢ nhiét d6 cao. Trong phuong phap hoat héa vat 1i,
biochar dwoge xtr i véi CO2 hodc H20O & nhiét d6 cao nham kich hoat phan ting gitra cac
tdc nhan nay vdi C theo phuong trinh [17] :

C+HO-> CO+H> AH =117 kJ/mol
C+C+C0O2~>2CO AH =159 kJ/mol
CO + H20 > CO: + H2 AH = 41 kJ/mol

Trong phuong phap hoat hoa hda hoc, cac ion kim loai kiém déng vai tro quan
trong trong viéc tao ra cac phan ttr khi dé bay hoi, hoat dong ¢ nhiét do cao, vi du:

2KOH +2C - 2CO + 2K + H»
KoCOs+C =2 K0 +2CO
K:O+C—>2K+CO

Kim loai K hinh thanh dé dang phan ting véi cac nhém chiic phan cuc con lai
cua biochar dé€ tao thanh hoi nudc; hoi nudc va CO, CO: c6 tac dung hoat hoa biochar
nhu qua trinh hoat hda vat li néi trén. Cac chat xac tac nhuw ZnClz hay HsPOs ¢6 vai tro
cht yéu la ngédn can sy hinh thanh cac dai phan t hydrocarbon thom tir lignin, lam

3



Nghién ciru tinh chit hiip phu khi H2S ciia than hoat tinh tie v6 dira ...

giam nhiét d6 cua qua trinh dehydrat hoa lignin va pha huy mang luéi cau tric carbon
& nhiét dd cao dé tao thanh cac kénh 16 x&p [18].

Tt cac bdo cdo nghién cttu khac nhau thi trong nghién cttu nay, than hoat tinh
tte vo dira duoc ché tao chi thong qua quad trinh than hoa. Trong nghién cttu nay, cac
tinh chat vat ly va hod hoc cua than hoat tinh tir vo dira duoc than hoa tai cac nhiét do
ttr 450°C — 650°C trong 4 giod. Két qua hinh thai va tinh chat vat ly ctia mau dwoc phan
tich bang kinh hién vi dién tir quét, phd tan sac nang liong electron EDS, nhiéu xa tia
X. Tinh chat hdp phu khi CHs, CO: va H2S dugc nghién ctru st dung hé tu thiét ké
dung may do khi doc da cach Drager X-am 8000.

2. THUC NGHIEM
2.1. Nguyén liéu va thiét bi

Trong bai bao nay, vo dira duwoc dung dé ché€ tao than hoat tinh. Vo dtra c6 kich
thude trung binh khoang 1-2cm dwoc rira sach va dwa vao say kho véi nhiét do 90°C
cho dén khi kho hoan toan. Vé dira duoc nung yém khi trong 1o nhiét phan véi tdc do
nang nhiét 1a 10°C/phat véi tdc do thoi khi qua nudc la 0,2 1/p (hay 200 sccm) sau khi
dat nhiét d6 can nung thi thoi gian nung git nhiét trong vong 4 gio tuwong tng vadi cac
khoang nhiét do ttr 450°C - 650°C.

2.2. Cac dac tinh cta than hoat tinh
2.2.1. Hiéu suat tao than

Hiéu suat tao than hoat tinh duwoc tinh b.%mg cong thirc:

m
H(%) = m—t 100%
0

Trong d6: m: la khoi lwgng than hoat tinh sau khi nung (g);
mola khéi lwong vo dtra trude khi nung (g).

Khoi leong vo dira va than hoat tinh dwoc xac dinh bang phuwong phap can
trong luong va thi nghiém dwgc do ba lan.
2.2.2. Tinh chat dién, hinh thdi, cdu tric va thanh phan cua vat liéu

Dién trd caa vat liéu duoc do sit dung dong ho do dién van nang. Két qua hinh
théi, thanh phan hod hoc va tinh chat vat Iy ctia mau dwoc phan tich bang kinh hién vi
dién tir quét, phd tan séc nang lwong electron EDS (SEM, HITACHI S-4800 tai Vién

Khoa hoc Vat liéu, Vién Han lam Khoa hoc va Cong nghé Viét Nam), nhiéu xa tia X
(XRD, Bruker D2, tai Truong Dai hoc Quy Nhon).
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2.3. Tinh chat hip phu khi

Tinh chédt hdp phu khi CHs, CO:2 va H2S duoc nghién ctru st dung hé tu thiét ké
dung may do khi doc da cach Drager X-am 8000 do nong d¢ khi thoat ra sau khi khi di
qua cdt hdp phu chira than hoat tinh tai nhiét d¢ phong (~25 °C). Cot hdp phu dwoc
lam bang thuy tinh c6 duong kinh 2cm va chiéu cao 10cm. Céc binh khi chudn CHz va
CO: v6i nong d6 99,99% da duoc stt dung dé nghién ctru trong khi khi H2S dwoc diéu
ch€ tai phong thi nghiém st dung dung dich acide HCl (n6ng d6 ~15%) va bot ZnS
(hoac FeS) thwong mai. Nong dd6 khi duwoc pha loang dung cac MFCs (mass flow
controllers) sit dung khi mang Nitrogen. Kich thudc hat than sau khi bé dong nhat cho
tat ca cac mau trong khoang 1,0 £ 0,2 cm. Than hoat tinh st dung dé€ khao sat tinh chat
hap phu khi c6 khéi lwgng nhu nhau (6 gram) trong tat ca cac thi nghiém.

III. KET QUA VA THAO LUAN

3.1. Anh hudng ctia nhiét d6 dén hiéu sudt tao than hoat tinh
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Hinh 1. Sy phu thudc hiéu sudt tao than hoat tinh ttr vo dira theo nhiét d¢ yém khi

Hinh 1 thé hién két qua hiéu suat tao than hoat tinh ttr vo dtra tai cac nhiét do u
yém khi khac nhau. Két qua cho thdy hiéu suat tao than giam dan khi nhiét d¢ nhiét
phan duoc diéu chinh tir 450°C dén 650°C. Hiéu suat tao than dat gia tri 33.64%,
32.12%, 30.40%, 30.02% va 28.75% tuong tng tai cic nhiét do xi Iy yém khi 450, 500,
550, 600 va 650 °C. Hiéu suat tao than hoat tinh lai ¢6 xu huwdéng khong thay doi dang
ké & mirc nhiét do tir 550-650°C. Cac yéu t6 chinh quyét dinh hiéu suét va tinh chat cua
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than hoat tinh: (1) Nguyén liéu ban ddu: Nguyén liéu va tinh chat hoa hoc cta vat liéu ¢
anh huwong kha 16n dén chat lwgng cta than hoat tinh, cu thé vo dira 1a nguyén liéu
giau carbon nén sé tao ra than hoat tinh c6 d¢ x6p twong ddi cao; (2) Qud trinh hoat hod:
GOm nhiét do va thoi gian xt li cing nhu sit dung cac chat hoat hoa nhu hoi nudc.
Nhiét d6 hoat hoa cang cao thi than dwoc tao ra véi dién tich bé mét 16n hon va kha
nang hap phu sé 16n hon. (3) Nhi¢t dj xi li: Nhiét 0 cang cao sé lam tang thém do x6p
va dién tich vé bé mat nén hiéu sudt ché tao than hoat tinh sé giam dan khi nhiét d6 xu
li tang cao. (4) Sw hién dién ciia cic nhom chirc phin cwc: N6 quyét dinh kha nang phan
tng hoa hoc véi cac hop chat can hap phu.
3.2. Dac tinh vat ly
3.2.1. Tinh chat dién

Cac mau da ché tao dwoc kiém tra budc dau vé d6 dan dién cta chung. Gid tri
dién tro duoc do st dung dong ho do van nang véi khoang cach gitra 2 diém do duoc
xé4c dinh ngau nhién cach nhau 1 cm trén mau than. Mdi mau xéac dinh 3 Ian do. Céac

mau than thuong cling nhuw mau carbon hoat tinh thwong mai cling dwoc do bang cach
trong tu d€ so sanh. Két qua do dién trd ctia cdc mau duoc hién thi trong Bang 1.

Bdng 1. Gia tri dién tro ctia cac mau than tlr vo dira, than thuong va than hoat tinh thuwong mai

STT Tén mau Gia tri dién tro Pon vi

1 | AC-450 (Mau nhiét phan tai 450 °C) Khong xdc dinh

2 | AC-500 (Mau nhiét phan tai 500 °C) Khong xac dinh

3 | AC-550 (Mau nhiét phan tai 550 °C) 6,6 0,3 MQ
4 | AC-600 (Mau nhiét phan tai 600 °C) 20+4 kQ
5 AC-650 (Mau nhiét phan tai 650 °C) 5,95+ 0,19 kQ
6 | Mau than thuong 48+13 MQ
7 | Mau than hoat tinh thuong mai 0,42 +0,12 kQ

Két qua cho thdy, cac mau nhiét phan & nhiét do thap (450 °C va 500 °C) hau
nhu khong xac dinh duoc gia tri dién tro (vi dién tré qua 16n), diéu nay cho thay viéc
than hoa chua xay ra hoan toan. B6i vdi cac mAu nhiét do cao hon, khi nhiét d6 nhiét
phan tang thi dién tré ctia mau giam mot cach rd rét. Diéu nay cho thay khi nhiét ¢
nhiét phan tang, qua trinh than hoa tdt hon va két tinh t6t hon cua carbon hoat tinh. Vi
diéu kién phong thi nghiém chtng t6i khong nhiét phan ¢ nhiét do cao hon.
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3.2.2. Thanh phéan nguyén t6 cua than hoat tinh tir vo dira

Két qua vé thanh phan nguyén t6 va ti 1é phan tram vé khéi luong cta than
hoat tinh tir vé dtra duoc xac dinh thong qua phuong phap tan xa nang lueong tia X
(EDS) nhu sau: ham luong C (91.65%), O (6.25%), Ca (1.075%), K (0.575%), Na (0.2%),
Mg (0.1%) va Si (0.075%) tng véi nhiét d6 nung la 600°C. Ung véi nhiét d6 nung la
650°C thi ham luong luong C (94.8%), O (4.35%), Ca (0%), K (0.5%), Na (0.1%), Mg
(0.125%), Si (0%), S (0.025%) va Sn (0.05%). Dwa vao két qua thanh phan nguyén t6 va ti
1é phéan tram khoi luong cua than ¢ hai nhiét d6 khac nhau la 600 °C va 650 °C ta nhan
thdy, khi nhiét d6 nhiét phan tang thi ham lwong carbon ting. Cac tap chat trong mau
chiém ti 1¢ rat nho. Ham luong oxy xudt hién trong mau, chung tdi cho rang nguyén
nhan la do qud trinh hdp phu khi oxy va CO: trong khong khi trén bé mat ctia carbon
hoat tinh tai nhiét d¢ phong.

3.2.3. Cau tric bé mat ctia than hoat tinh tir vo dira

Hinh thai bé mat ctia than hoat tinh tir vo dtra duoc khao sat b?mg cach chup
bang kinh hién vi dién t& quét (SEM). Hinh 2 hién thi két qua ctia anh SEM véi do
phéng dai 1a 1000 d6i véi cac mau nhiét phan tai (a) 450°C, (b) 500°C, (c) 550°C, (d)
600°C va (e) 650°C v6i dng phat dién tir truong phat xa lam viéc ¢ 8 kV, khoang cach
lam viéc WD 12 mm. Két qua anh SEM cho thay, khi nhiét d6 nhiét phan thap (450°C),
bé mit miu than kha nhin, tuy nhién tai nhiét d6 nay, than bit dau hinh thanh cac
mao quan véi do rong cac mao quan khoang 2,5 um. Khi nhiét d¢ nhiét phan tang lén,
bé mdt than tro nén go ghé, hinh thanh cac vach véi d xdp cao, diéu nay giup than
hoat tinh ¢6 thé hdp phu duoc dwgc nhiéu chat hon trong cac 16 rSng cting nhu ciu

triic x6p cua nd.
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Hinh 2. Anh SEM ctia cic mau do tai do phéng dai x1,000 d6i voi cac mAau nhiét phan tai (a) 450
°C, (b) 500 °C, (c) 550 °C, (d) 600 °C va (e) 650 °C

3.2.4. Diac tinh ciu trac ctia vat liéu (XRD)

Déc tinh c&u tric ctia cac mau carbon hoat tinh duegc nghién cttu dwa vao pho
nhiéu xa tia X. Cadc mau carbon hoat tinh ché tao ¢ nhiét do tir 550°C tré 1én bao gom
hai dinh nhiéu xa rong va cuong dd thdp & ~25° va ~45° twong ting véi cac mat nhiéu
xa (002) va (100). Cac dinh nhiéu xa rong cho thay tinh chat mat trat tw ctia nguyeén tir
carbon trong mau. Nguén gbc cua mat nhiéu xa (002) dwoc hidu 1a do mot s§ luong
nho cac 16p carbon duwoc x€p chdong 1én nhau trong cdu tric ctia nd. Trong sudt qua
trinh hoat tinh carbon bang hoi nudc, cic nguyén tir carbon sip xép trd lai dé€ hinh
thanh nén cac 16p graphene. Cac 16p nay thuwong mat trat tu va khong hoan hao so véi
cac 16p nay trong ciu trac graphite, do d6 dan dén s mo rong va cuong do thap tai
dinh nhiéu xa (002). Tuy nhién, sy hién dién ctia dinh nay chiing té cac mAu carbon
hoat tinh s& ¢ kha nang hap phu va dién tich bé mét riéng phan tang. Dinh nhiéu xa
(100) thé hién s hién dién ctia cac nguyén tir carbon lai hoa sp? sip xép trong mang luc
giac. Mt phang nhiéu xa nay lién quan dén viéc xép chong cac 16p graphene song
song v6i cdc mit phang co ban ctia ching.
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Hinh 3. Phd nhiéu xa tia X ctia cAc mau carbon hoat tinh nhiét phan tai
(a) 450 °C, (b) 500 °C, (c) 550 °C, (d) 600 °C va (e) 650 °C
3.3. Tinh chat hip phu mot s6 thanh phan khi trong khi sinh hoc
3.3.1. Tinh chat hap phu CO:

Dé nghién ctru kha nang hap phu khi CO: ctia cdc mau than hoat tinh da ché
tao, ching tdi tién hanh do tinh chat hdp phu khi CO: ctia than hoat tinh véi cac diéu
kién sau: khong c6 than hoat tinh va c6 than hoat tinh nhiét phan tai cadc nhiét do 450,
500, 550, 600 va 650°C str dung cam bién khi doc da cach va hé thong MFC pha tron va
diéu khién nong do khi CO.. Tl két qua duoc hién thi trén Hinh 4 ta thdy rang, hau hét
cac mau hap phu CO: kha it va nhanh dat dén trang thai bao hoa (sau thoi gian khoang
3 phut). Kha nang hap phu CO: ctia mau carbon hoat tinh nhiét phan & 500 va 600°C
t6t hon cac mau con lai tuy nhién khong dang ké.
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Hinh 4. Phan tram khi CO:z khong dwoc hdp phu khi khong ¢é than va cé than hoat tinh nhiét
phan tai cac nhiét d6 450, 500, 550, 600 va 650°C

3.3.2. Tinh chat hdp phu CHs

Dé nghién ctru kha nang hap phu khi CH: ctia cdc mau than hoat tinh da ché
tao, ching t6i tién hanh do tinh chat hap phu khi CHs ctia than hoat tinh v6i cac diéu
kién sau: khong c6 than hoat tinh va c6 than hoat tinh nhiét phan tai cac nhiét do 450,
500, 550, 600 va 650°C sit dung cam bién khi ddc da cach va hé thdng MFC pha tron va
diéu khién nong do khi CHa.

—a— No
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Hinh 5. Phan tram khi CHs khéng dwgc hap phu khi khdng cé than va cé than hoat tinh nhiét
phan tai cac nhiét d6 450, 500, 550, 600 va 650°C
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Tt két qua duoc hién thi trén hinh vé thi c6 thé dé dang so sanh lwong khi CHa
di ra khi khdng c6 than va c6 mau than hoat tinh. K&t qua cho thay rang, hau hét tat ca
cac mau déu hap phu rat it CHs. Cac mAu than tai tt ca cac diéu kién tr 1tGc bit dau do
dén phut tht nhat thi than hap phu kha la cham nén luong khi CHs di qua do duoc
téng rat 1a nhanh va cao, sau d6 bat dau tir phut th 2 tré di thi cac mau than gan nhuw
khong c6 hdp phu khi CHa. Bang chiing 1a phan tram khi CHs sau khi di qua cac mau
than tang lén rat nhanh tai phut dau tién trede dat trang thdi bao hoa tir phat thit 2 tro
di va lwong khi CHs di qua gan bang va c6 xu huéng cao hon véi ltc khong cé than
hoat tinh nhung khong qua dang ké.

3.3.3. Tinh chat hdp phu H2S
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Hinh 6. Phan tram khi H2S khong duwoc hdp phu khi khong cé than, c¢é than hoat tinh nhiét phan

tai cac nhiét 4o khac nhau

Chung t6i tién hanh do tinh chdt hdp phu khi H2S cua than hoat tinh véi cac
diéu kién sau: khong c6 than hoat tinh va cé than hoat tinh nhiét phan tai cac nhiét do
450, 500, 550, 600 va 650°C. Ttr két qua duoc hién thi trén hinh vé thi c6 thé dé dang so
sanh luwong khi H2S khong duoc hdp phu khi khong c6 than, ¢ than hoat tinh nhiét
phan tai cac nhiét dd khac nhau. Pau tién, khi khong c6 mau do hay khong c6 than
hoat tinh thi khoang thoi gian dau khi H:S ting nhanh va bat dau bao hoa tai gidy thi
68. D&i v6i cdc mau than hoat tinh, kha ning hap phu H:S ting 1én khi nhiét 46 nung
mau tang. Mau than hoat tinh nung & nhiét d6 650 °C thé hién kha ning hadp phu tot
nhat. Trong 94s dau, nong dd khi HzS sau khi qua 8ng chita than thoét ra bang khong.
T gidy thi 95, nong d6 khi HeS thodt ra voi nong do thdp va tang cham theo thoi gian.
Kha nang hap phu t6t khi H2S so véi cac khi CO2 va CHa 6 thé duoc giai thich boi cac
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nguyén nhan sau: (1) Kich thwdc phin tir: H,S c6 kich thwdc phan ttt nho hon so véi CH,
va CO,, diéu nay gitp H,S dé dang xam nhap vao cac 16 réng nhé trong cau tric vi x3p
cua than hoat tinh. Cac phan ti nho hon c6 thé tiép can dwgc nhiéu bé mat hap phu
hon, do d6 lam tang kha nang hap phu; (2) Tinh twong tic phin cwc: HoS la mot phan tk
phan cuc va ¢ kha nang tao lién két hydro yéu voi bé mét than hoat tinh, ddc biét khi
trén bé mat ¢ cac nhém chitc chita oxy (nhw nhém hydroxyl hodc carboxyl). Trong khi
do, CH, la mot phan tit khong phan cuc va CO, méc du c6 mé-men ludng cuee nhung
lai it twong tac véi than hoat tinh hon so véi H,S. (3)Ai luc héa hoc: H,S ¢6 kha nang
twong tac hda hoc manh véi cdc nhdm chirc hoa hoc trén bé mat ctia than hoat tinh, dac
biét la cdc nhom chita kim loai hodc oxy. Su twong tac nay tao ra mot i luc manh,
khién than hoat tinh hap phu H,S hiéu qua hon.

4. KET LUAN

Than hoat tinh ch€ tao tit vo dira duoc nung trong khoang nhiét do tir 450°C
dén 650°C. Két qua cho thdy 18 rang mau than nung ¢ 650°C hinh thanh nhiéu 16 x&p
véi cac kich thude da dang. Nhiing 16 x8p nay déng vai trd quan trong trong viéc nang
cao kha nang hap phu khi. Cdc mau nung & nhiét &6 thdp hau nhue khong thé xac dinh
duoc gia tri dién trd, diéu nay cho thdy qua trinh than hda chua hoan tat. Nguoc lai,
khi nhiét d6 nung ting 1én, dién tré giam déng ké. Diéu nay cho thdy rang qua trinh
than hoa va su két tinh ctia carbon tro nén tot hon, cai thién kha nang hap phu khi cta
than hoat tinh. Két qua do hap phu khi cho thdy than hoat tinh nung ¢ 650°C hdp phu
rat hiéu qua khi HoS nhung chi hdp phu rat it khi CHy. Diéu nay ching to than nung 6
650°C c6 kha nang loai bo cac khi gay hai ma khong anh hwong nhiéu dén ham luong
CH, trong khi sinh hoc, du hiéu suat tao than chi dat hon 28%.

LOI CAM ON

Nghién cttu nay duoc tién hanh trong khuon khé Chuong trinh IUC-QNU giai
doan 1 theo ma dw an VN2022IUC044A101.
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RESEARCH ON THE H:S ADSORPTION OF ACTIVATED CARBON
FABRICATED FROM COCONUT SHELLS FOR BIOGAS FILTER
APPLICATIONS

Huynh Thi Mai Diem?, Le Thanh Tay?, Do Hong Hanh’,
Nguyen Van Nghia?, Nguyen Minh Vuong?*

1 Faculty of Pedagogy, Quy Nhon University.
2Faculty of Natural Sciences, Quy Nhon University.
* Email: nguyenminhvuong@qnu.edu.vn/0962357469
ABSTRACT

This study examines the potential of using granular activated carbon made from
coconut shells, an agricultural byprodcut to purify biogas (CHs, CO2, H:S) by
removing harmful gases without affecting the methane content (CHa). The
activated carbon was prepared by anaerobic carbonization at temperatures
between 450 and 650°C for 4 hours. The characterizations of the activated carbon
included carbon yield, electrical properties, surface morphology, elemental
composition, crystaline structure and adsorption properties were considered. The
results indicated that activated carbon produced at 650°C had high porosity and
exhibited the best H2S adsorption capacity among the samples studied.

Keywords: Activated carbon, adsorption, hydrogen sulfide, methane
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