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ABSTRACT

The cashew nuts shell residue after oil extraction can be used for the production of
activated carbon. This salvage could contribute to enhance economic benefits, gain
more job opportunities as well as reduce environmental pollution. However, the
process of producing activated carbon from the cashew nuts shell residue has not
been seriously investigated and commercialized. Generally, the process has two steps
— carbonization and activation, in which the former normally occurs in inert
conditions whereas the latter involves the use of KOH and CO:; and the quality of
the formed activated carbon is still not good enough. In this paper, the process of
carbonization has been improved by adapting the heating rate in order to control the
conversion rate of cellulose and hemicellulose; and by using the steam for activating
carbon at 850°C. The activated carbon was obtained with better quality, e.g. BET
surface area of 1171m?/g and total pore volume of 0.7cm’/g. The results showed that
the conversion rate of cellulose and hemicellulose in the residue was effectively
controlled and it was the key step in the process. The results from this fundamental
research also provide a new concept of carbonization process for activated carbon
production at an industrial scale.

TOM TAT

Viéc tan dung vo hat diéu da ép ldy dau a@é san xudt than hoat tinh khong nhiing dem
lai hiéu qua kinh té ma con giai quyét cdc van dé ve lao djng, gidm 6 nhiém moi
truong, tang gid tri cdy diéu. Tuy nhién, viéc san xudt than hoat tinh tir vé hat diéu
chua duwoc tdp trung nghién ciru. Qud trinh san xudt than hoat tinh gom 2 giai doan
than héa va hoat héa, trong d6 qua trinh than héa dién ra trong méi treong khi tro
vd qud trinh hoat héa than thwong siv dung tdc nhan KOH va CO>; tuy nhién chit
lwong than van chua tot. Trong nghién ciu ndy, qui trinh san xudt than hoat tinh
duwoc cdi tién ¢ giai doan than hoa va hoi nuoc dwoc dung lam tac nhan hoat héa o
850°C. Cu the, qua trinh than hoa dwoc chia rva lam 3 giai doan voi cac téc dg gia
nhiét khéc nhau dé kiém sodt téc dp chuyén héa cia hemicellulose va cellulose trong
V6 hat diéu, gitip giai doan hoat héa bang hoi nwée dat hiéu qua cao hon. San pham
than hoat tinh thu dwoc tir nghién curu nay co chat luwong 16t hon than hoat tinh dwoc
diéu ché theo qui trinh trong cdc nghién ciru treée do; dién tich bé mdt riéng cé gid
tri 11 70m2/g va tdng thé tich 16 x6p 1a 0.7cm’/g. Két qud nay chimg t6 kiém sodt hiéu
qua toc do chuyen héa ciia hemicellose va cellulose dong vai tro quan trong trong
quy trinh san xudt than hoat tinh. Péng thoi, két qua dat dige sé la co s¢ dé xdy
dung quy trinh san xudt than hoat tinh trén quy mé cong nghiép.

Trich dan: V& Thi Diém Kiéu, Ma Thai Hoa va Ly Cam Hing, 2016. Nghién cru céi tién qué trinh than hoa
trong quy trinh di€u ché than hoat tinh tr vo hat di€u. Tap chi Khoa hoc Truong Pai hoc Can

Tho. 42a: 118-126.
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1 GIOI THIEU

Than hoat }inh, tur léu‘ duoc biét dén nhu mot
loai vat liéu hap phu ré tién dung trong xt ly moi
truong (Mohan, D. et al., 2008, Masoud, S.M. et

al., 2012, Santi et al., 2014, Lin, L.et al., 2013), vi
du nhu dung trong loc nudc, loc khong khi, phong
doc, xur ly kim loai ndng, khr mau,...Than hoat
tinh san xuét chu yéu tir cac ngudn heu ré tién,
thuong 1a cac ngudn phé pham nong nghiép nhu vo
trdu (Han, X. Et al., 2014), vo dau co (Vitidsant, T.
et al., 1999), tre (Zhang, J.Y. et al., 2014), 15i ngd
(Sych V.N. et al.,, 2012),... Ngoai ra, v6 hat dicu
cling la mot ngudn phé pham néng nghiép giau
tiém ning dang duoc quan tdm va nghién ciru.

Cay diéu phat trién t6t & mot s6 nudc nhiét déi
& chau A va chau Phi, nhu Viét Nam, Sri Lanka,
Mozambique, Malaysia, An D va Indonesia
(Yuliana, M. et al., 2012.).Hang nam, hat diéu
duoc san xuit cao nhit trong tat ca cac loai hat, v6i
hon 3.5 triéu tan (Yuliana, M. ef al., 2014). V6 hat
diéu 1a phé pham thai tir viéc gia cong ché bién hat
diéu. Hién nay, mét lugng 16n vd hat diéu dang
dugce mang di ép tho 14y dau va phan ba sau khi da
ép liy diu dung lam nhién liéu ddt ré tién. Viéc
lam trén khong nhiing lam mat di gi4 tri kinh té cta
v6 hat diéu ma con gop phan gdy 6 nhiém nghiém
trong dén moi truong song cua con ngudi.Vi vay,
viéc tan dung vo hat diéu nay dé san xut than hoat
tinh 1a mot giai phap cho van dé giam 6 nhiém moi
truong; khong nhimg dem lai hiéu qua kinh te cho
nganh diéu, ma con giai quyét cac van dé vé lao
dong cho nguoi dan nong thén, gop phan thuc day
nén nong nghiép phat trién bén ving.

Trong cac nghién ctru trude day vé didu ché
than hoat tinh v6i nguyén liéu 1a cic ngudn phé
phém nong nghiép (Han, X. et al., 2014, Vitidsant,
T. et al., 1999, Zhang, J.Y. et al., 2014, Sych, V.N.
et al., 2012), didu ché than hoat tinh tir v hat diéu,
tac nhan hoat hda thuong dugcst dung la CO,.
Nguyén liéu vo hat didu sau khi than hoéa o
500°C(trong 20 phat véi tdc do6 gia nhiét
10°C/phut) duge mang di hoat héa & 850°C (trong
khoang tir 1+3h). San phdm thu dwoc c6 gié tri dién
tich bé mit riéng khoang 500+650m?/g (Jung, S.H.
et al., 2014). Khi sir dung thém KOH két hop véi
CO, trong qua trinh hoat hoa (Kumar, S.P. et al.,
2011, Tangjuank, S. et al., 2009), chit luong than
hoat t1nh thu duogc c6 cai thlen dang ké, cu thé khi
tAm than trong KOH véi ti 1¢ KOH:than = 4:1, dién
tich bé mat riéng thu dugc co thé dat dén
1120m%g. Tuy chét lugng than co tot hon nhung
qui trinh nay can phai thém cac cong doan rira sach
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KOH sau khi hoat I}éa dé thu duoc than sach, dan
toi gia thémh san pham than hoat tinh cao, tinh canh
tranh kinh té thap.

Nhin chung, cho dén nay than hoat tinh san
xuét tir vo hat diéu co chit lwong thap, chi phi san
xudt cao, khong kha thi vé mat kinh té. Vi vay, dé
cai thién chat lugng cia than hoat tinh, chung t6i
tap trung nghién clru cai tién qua trinh than hoa
trong quy trinh didu ché than hoat tinh tir vo hat
didu. Trong giai doan than hoa, ching t6i da tién
hanh khao sat cac toc do gia nhiét khac nhau; san
phém sau khi than hoa dugc hoat hda & 850°C véi
tac nhan hoi nude. Két qua thu dugc than hoat tinh
v6i dién tich bé mit riéng dat khoang 1170m?/g va
tong thé tich 16 xdp khoang 0.7cm?/g. Két qua nay
chimg to qua trinh kiém soat tc do chuyén hoa cua
hemicellose va cellulose trong giai doan than hoéa
¢6 anh huong dén chit lugng cua than hoat tinh.

2 NGUYEN LIEU VA PHUONG PHAP

2.1 Nguyén li¢u

Nguyén liéu dugc lay tir nha may san Xuét
nhan hat di€u tai Binh Phu¢c, mau duoc mang di
phén tich thanh phan hoéa de lam co sé so sanh va
danh gia.

2.2 Phwong phap phan tich

Xac dinh nhom chirc

Cac nhém bé mit dugc phén tich bing may
phan tich nhom chic bé mat (Tensor 27 FTIR
spectrometer) ghi lai pho tir 4000 cm™!' dén 400 cn
' st dung thudc thir KBr. Mau da duoc say kho
dem tron lan véi kali bromua (KBr) trong mdt coi
ma ndo va ép thanh dang mang, sau d6 dem di
phén tich.

Xdc dinh dién tich bé mdt riéng

Micrqmeritic ASAE 2020 tinh toan dua trén
duong hap phu-giai hap ¢ nhiét do nito long (-
196°C).‘ Trudc moi lan do, mau dugc outgassed
dudi diéu kién chén khong ¢ 300°C trong 6h. Dién
tich bé mat dugc tinh theo dudng dﬁl}g nhiét
Brunauer-Emmet-Teller (BET). Tong khoi luong
16 x6p (Vtong) duoc udce tinh bang khoi luong chat
long bi hap phu (N») ¢ 4p suat twong d6i 0.99.

Xdc dinh ham lwong chdt bay hoi

Hémﬁ luong chét d& bay hoi dugc xac dinh theo
tiéu chuan ASTMD-3275.

Xac dinh ham luong tro

Ham luong tro dwoc xac dinh theo tiéu chuan
ASTMD 3174.

Xac dinh ham lvong cacbon c6 dinh
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Ham luong cacbon ¢ dinh duoc xac dinh theo
cong thuce:

Ham lugng cacbon cérdinNh (%) = 100% - (ham
lugng tro + ham lugng chat dé bay hoi)

Xac dinh hiéu suét trong qua trinh than héa va
hoat hoa

Hiéu sut trong qua trinh than hoa dugc xac
dinh theo cong thuc:

Hiéu  sudt  than  hoda =
ket lugng san phin than héatao think

kbl lumg_m;u nguria e Fann & than boea

(%0)
x 100%

Hiéu sudt trong qua trinh hoat hoa dugc xac
dinh theo cong thuc:

Hiéu suét hoat hoa (%)
Blabil Luvsag sl yh;.'n. whrmis. Foorge dimbe waw Jedals
khed lugng mau than hiadsm 3 ho st hia

100%
Xdc dinh chi sé lot

Xac dinh chi sé Iot theo tiéu chuin GB/T
12496.8-1999

Xéc dinh chi s6 Methylen blue

Xac dinh chi s6 hip phu Methylene blue theo
tiéu chuan GB/T 12496.10-1999

2.3 Phuwong phap diéu ché than hoat tinh

Quy trinh diéu ché than hoat tinh dugc chia lam
hai giai doan: than héa va hoat héa voi tic nhan
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hoi nude.

Giai doan than hoa: Cho nguyén liéu vo hat
diéu (Cashew nut shell: CNS) vao binh phan tmg
va dem di gia nhiét trong moi truong khi tro (dung
Na) vé6i toc do gia nhiét 1a 10°C/phut, dén khi dat
duoc 450°C thi giltt ¢ nhiét d6 nay trong vong lh;
thu dugc san pham cia qua trinh than hoa (Basic
Carbonized Carbon: BCC).

Giai doan hoat hoa: BCC dugc mang di hoat
hp’a ¢ nhi¢t d6 850°C dung tadc nhan hoi nudc voi
toc do gia nhi¢t 10°C/phut trong moi truong khong
¢6 oxi, thu dugc than hoat tinh (ActivatedCarbon:
ACQC).

2.4 Phwong phap nhiét phan

Dé tién hanh viéc nghién ctru céi tién qui trinh
cong nghg, co so ly thuyet cua qua trinh nhiét phan
vO hat di€u can duoc xem xét va nghién ctru. Mau
nguyén li¢u vo hat dieu dugc mang di phan tich
TGA-DTG.

2.5 Phuwong phap cai tién giai doan than héa

Giai doan than héa: Trén c& s 1y thuyét cua
qua trinh nhiét phan, nguyén liéu vo hat diéu duge
cho vao binh phan tmg va gia nhiét dén 450°C; sau
do6 gitt ¢ nhiét do nay 1 gio trong moi truong khi
tro (ding N;). Qua trinh than héa nay dugc tién
hanh trong hé théng than hoa dugc thiét ké nhu
trong Hinh 2. Trong do, qua trinh gia nhiét tr nhiét
d6 phong dén 450°C cua giai doan nay dugc chia
lam 3 giai doan nhu sau:

Hinh 1: Quy trinh thiét bi san xuit than hoat tinh

Thiét bi phan ung; 2 va 5. Bang diéu khién nhiét do; 3. Lo phan ung; 4. Nudc; 6. Aceton, 7. Pa; 8. Binh chira aceton; 9.

Binh Nito

120



Tap chi Khoa hoc Truong Pai hoc Can Tho

Giai dogn I: T nhiét d6 phong dén nhiét do
T.°C (v6i T1°C dugc khao sat & cac gia tri 1an luot
la 200, 240, 270°C), tbe do gia nhiét trong giai
doan nay 1a (10°C/phut).

Giai dogn 2: Tu T,°C Vdéanz"C, trong d6 chung
ta tien hanh khao sat 2 yéu t0 - nhiét do va toc do
gia nhiét.

Khéo sat nhiét do: Tu T,°C dugc chon & giai
doan 1, ta tiép tuc gia nhiét dén nhiét do T,°C (véi
T,°C duoc khdo sat & cac gia tri lan luot 1a 300,
340, 380°C); ¢ day, tbe do gia nhiét duoc la
2°C/phut;

Khéo sat tbc do gia nhiét R: Tir nhiét do T,°C
va T2°C duge chon & trén, viée khao sat tbe do gia
nhiét dugc tién hanh & cac gia tri khac nhau (cu thé
R cin khao sat & céc gia tri lan luot 1al, 2, 3,
6°C/phut).
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Giai dogn 3: Tu nhiét d6 T»°C 1én dén 450°C
véi toc do gia nhiét 10°C/phut.

Nhu vay, thuc nghiém s€ dugc tién hanh voi
muc tiéu xac dinh duoc nhiét d6 T,°C va T,°C
thich hop cung véi gia tri toc d gia nhiét R hop 1y.
V6i muyc tiéu trén, san pham than hoa dugc mang
di phan tich cac chi sb methylen blue, chi sb iot,
nhém chtrc, thanh phan nguyén td, hi¢u suat than
hoa dé lam co sé cho viée lua chon cac gia tri da
khéo sat.

Giai doan hoat héa: Mau than héa thu dugc
mang di hoat hoa & nhiét d6 850°C dung tac nhan
hoi nudc véi toe do gia nhiét 10°C/phut trong moi
treong khong c6 oxi, thu dugc than hoat tinh.

3 KET QUAVA THAO LUAN

3.1 Két qua phén tich CNS dwgc trinh bay
trong Bang 1

Bang 1: Phén tich thanh phin nguyén t6 ciia CNS ding trong thi nghiém

Phén tich nguyén t6 (sdy, % khdi lrong)

Phén tich ham lwong (% khdi luong)

C H N 0] S

Chat bay hoi Carbon ¢6 dinh  Tro

50.500  6.557 1.028 41.791 0.124

76.5 21.3 2.2

3.2 Két qua phan tich TGA-DTG

Két qua dugc trinh bay trong Hinh 1.Su giam
khdi lwgng vo hat didu ¢ toe do gia nhiét 10°C/phut
duoc thé hién trong két qua phan tich TGA-DTG.
Tir két qua phan tich nhiét, ta nhan thay & khoang
nhiét 6 200+450°C c¢6 khoang 67% chét bay hoi
dugc giai phong trong vo hat diéu.

Dua theo nhiing nghién ctu truge vé cac vt
liéu sinh khoi khac nhau (Yang, H. et al, 2007,
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Gani, A., Naruse, 1., 2007, Tsamba, J.A. et al,
2006, McGrath, T.E. et al, 2003), tir két qua phan
tich trén duong cong DTG, ¢ khoang nhiét do
200+270°C thi sy phan huy cua hemicellulose
chiém wru thé, trong khi d6 tir 270+450°C 1a khoang
nhiét d¢ tai d6 xay ra sy phan huy cua cellulose
mot cach ménh liét, sy nhiét phan cda lignin trong
khoang nhiét d6 nay la hau nhu khong thiy. Tuy
nhién, & nhiét d6 cao hon 450+500°C thi lignin bat
dau phan huy nhiéu.
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Hinh 2: Két qua TGA-DTG ciia vé hat diéu trong mdi truwomg khong cé oxi
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Hemicellulose va cellulose 1a nhitng hop chat
cao phan tir (khung C-C linh ddng) chira nhém
OH. Theo hinh 1, sy nhiét phan ctia hemicellulose
va cellulose xuét hién & cac peak & nhiét d6 240°C
va 340°C; phan tmg chii yéu 1a phan tng dehydrat
lam dut lién két C-O hinh thanh bo khung C-C méi
va cac hop chat d& bay hoi (chu yéu 1a nudc)
(Scheirs, J. et al., 2001, Collard, F.X., Blin, L.,
2014). Bo khung C-C mo6i hinh thanh nén cac 16
trong trén bé mit than. Do do, ta ap dung qua trinh
kiém soat nhiét d6 va téc do chuyén hoa cua
hemicellulose va cellulose trong qua trinh than hoa
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dé thu san phém than hoat tinh c6 bé mit riéng
tot hon.

3.3 Qua trinh than héa
3.3.1 Giai doagn 1

Thuc nghiém duge tién hanh dé khao sat nhiét
dd6 T\°C & cac gia tri lan luot 1a 200, 240, 270°C
v6i te d gia nhiét 1a 10°C/phut. Luu v, trong cac
thi nghiém nay, nhiét d¢ T,°C dugc gitt ¢ 340°C va
tbc do gia nhiét trong giai doan 2 dugc gitt &
2°C/phit. Két qua dugc trinh bay trong Bang 2.

Bang 2: Anh huéng nhiét d¢ T,°C dén cac tinh chit ciia sin phim than héa

Nhigtdd  Téc do gia
chuyén tiép nhiét

Hiéu

Ki suat

Thanh phin nguyén to (%)

Chi s6
Tot

Chi s
MB

T T2 R
°C) (°C)  (°C/phit)
200 340 2
CC2 240 340 2 3476
CC3 270 340 2 3423

hié¢u (%)

CCl1 34.89

C

81.27
80.74
80.63

(0] H N S

1346 3.67 147 0.14
14.09 3.66 138 0.13
1415 364 145 0.13

(mg/g)

490.86
468.81
462.2

(mg/g)

42.46
40.17
39.24

Dua vao két qua phan tich trong Bang 2, khi
nhiét d6 T, tang tir 200 dén 270°C thi hiéu suét than
hoéa, ham lugng carbon, chi s6 iot va chi sb
methylen blue giam nhe. Két qua nay hop 1y vi khi
nhiét do ting s& lam ting cac hop chét d& bay hoi
nhu hoi nudce, CO, COs,,..., déng thoi lam giam
qué trinh hinh thanh lién két carbon véi carbon va
hop chét vong. Nguogc lai, khi ting nhiét d6 ham
lugng oxy tang; ching té dién tich cua oxy anh
hudng t6i kha nang hép phu céc nhom chirc ¢6 cuc
trén bé mat than, diéu nay ciing duoc d& cap
dén trong mot sé nghién ciru trude do (Collard,
F.X., Blin, L., 2014, Marsh, H., et al., 2006,
Viswanathan, B.et al., 2009). Dé lém o Vén dé,
phan tich FTIR cling dugc thuc hién. Két qua phan
tich FTIR (trong Hinh 3) cho thdy nhom peak dic
trung cho nhom chuc hydroxyl xuit hién & bude
song 3200+3550 véi d 16n giam dén khi nhiét do
T, tang dan. Piéu nay cho thiy kha ning hip phu
nhom chiic hydroxyl giam khi nhiét d9 tang.
Nguyén nhan la do khi nhiét d tang, qua trinh
dehyrat ngi phéan tir c6 thé hinh thanh lién két cong
hoéa tri 1am mach carbon 6n dinh nhiét hon. Vi thé,
ta chon nhiét d0 T, & 200°C thuc hién cac thi
nghiém tiép theo.

123 4
CC3

Y

H¢ s6 truyén

ccH

T
1000 2000 3000 4000

Budc song (cml)

Hinh 3: Phé FTIR ciia san phdm than héa
(CC1, CC2 va CC3) tai cic nhiét 49 T1°C khic
nhau lan lwet 1a 200, 240 va 270°C

3.3.2 Giaidoagn 2

Thuc nghiém duge tién hanh dé khao sat nhiét
d6 T2°C & cac gia tri 1an lugt 1a 300, 340, 380°C.
Luu y, trong cac thi nghiém nay, nhiét d6 T,°C
dugc gitt & 200°C va téc do gia nhiét trong giai
doan 2 duoc giit & 2°C/phut. Két qua duoc trinh
bay trong Bang 3.

Bang 3: Anh huéng nhi¢t d) T.°C dén cac tinh chét clia san phdm than héa

Nhiét do Téc do gia

Chi so

, Hiéu \ A A X o . £
:l(ilé . chuyén tidp nhidt sukt Thanh phan nguyén to (%) MB Chi so Iot
j Ti1(°C) T2(°C) R(°C/phiat) (%) C [0) H N S (mg/g) (mg/g)
CC4 200 300 2 348 81.14 13.66 3.63 140 0.18 40.85 469.9
cc1 200 340 2 3489 8127 1346 3.67 147 0.14 4246 490.86
CC5 200 380 2 3536 81.03 13.70 3.68 147 0.14 4047 466.8
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Hinh 4: Phé FTIR ciia sén ppfnm than héa tai
cac nhiét do T»°C khac nhau lan lwgt 1a 300, 340
va 380°C

Két qua phén tich & Bang 3 cho thay khi ting
nhiét @6 T> tr 300 dén 380°C thi hiéu suét than hoa
tang nhe; tuy nhién ham lugng carbon, chi s6 iot va
chi sb methylen blue van dat cuc dai tai nhiét
d6 340°C (lan luot 1a 81.27%, 490.86 mg/g va
42.46 mg/g). Bén canh d6 khi phan tich phd FTIR,
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ta ciing nhan thayo 340°C thi nhom hydroxyl co
kha nang hdp phu I6n nhét trén san phim CCl
(Hinh 4). Do d6, ta chon nhiét d6 T, la 340°C dé
tiép tuc thi nghiém khao sat toc do gia nhiét.

Trong cac nghién chu trudc diy, téc do
gia nhiét dwoc gitt & 10°C/phut trong sudt qua
trinh than hoa (Yang, J., 2012, Bouchelta, C. et al.,
2008, Nabais, J., 2008, Hadi, P. ef al., 2015).Viéc
giam tdc do gia nhiét s& lam ting hiéu suit ciing
nhu chét luong cua bé mit than hoat tinh; tuy
nhién, giam tdc d6 gia nhiét ciing c6 nghia 12 ting
thoi gian than hoa va ting chi phi san xuit. Chinh
vi vay, viéc khao sat tbe do gia nhiét dé chon ra
dugc gia tri phu hop sao cho chit lwong than dugc
cai thién ma chi phi san xuat khong bi anh huong
nhiéu. Trong nghién clru nay, tde do gia nhiét duogc
chon 14 1, 2, 3, 6°C/phut dé khao sat; va chi ap
dung cho khoang nhiét do tur 200°C dén 340°C; c6
nghia 14 ngoai khoang nhiét d¢ trén toc do gia nhiét
duogc giit & 10°C/phut. Két qua duoc so sanh qui
trinh str dung trong cac nghién ctru trude day (tc
d6 gia nhiét dugc giit & 10°C/phat trong sudt quéa
trinh than hoéa tir 30+450°C) va trinh bay trong
Béng 4.

Bang 4: Anh huong toc dd gia nhiét R (°C/phit) dén cac tinh chét ciia sain phAm than hoa

, Nhiét do Toéc dp gia Hiéu Thanh phéan nguyén t6 (%) Chisé Chisd
Ki FEN oA X
hicu chuyén tiep nhiét suat MB Iot
: Ti(°C) T>(°C) R(°C/phut) (%) C (0) H N S (mg/g) (mg/g)
CC6 200 340 1 355 81.38 12,69 352 1.54 0.88 43.58 501.72
CCi1 200 340 2 3489 8127 1346 3.67 147 0.14 4246 490.86
CC7 200 340 3 348 81.07 13.54 366 137 036 4227 475.66
CC8 200 340 6 339 80.66 14.08 3.63 148 0.16 40.15 462.96
BCC 30 450 10 33.09 80.61 14.12 3.66 142 0.2 38.89 45232
Khi gidgm toc do gia nhiét ting tir 10°C/phit e
xuong thi hi€u suat than hoa, chi s6 iot va chi so 150
methylen blue déu ting rd rét. Didu nay chimg to -wﬁ
téc do gia nhiét c6 anh hudng téi qua trinh than 1_35_""\1,\—)/\/—‘—""\/_
hoa; va & tbe do gia nhiét thap thi cellulose s& bi . cer
nhiét phan cham (Peng, Y., Wu, S., 2010). Khi téc £ W
do gia nhiét tang 1€n thi phan ung depolymer xay % ) e
ra nhanh hon, dan dén viéc cellulose s& phan huy @ W\/L\/WW
thanh cac hop chit d& bay hoi nhiéu hon truéc khi b ccs
on dinh cdu tric than héa. Piéu nay ciing dugc RCAS Y N/
khang dinh qua két qua phén tich phd FTIR. Két 0901
qué cho thiy nhom hydroxyl hap phu giam dan khi

tang toc d9 gia nhiét (Hinh 5).
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Hinh 5: Phé FTIR cia cac san phAm than hoéa
tai cac toc do gia nhiét khac nhau
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Két qua thi nghiém cho théy viéc giam tbe do
gia nhiét s€ gitp cho viéc cai thién chat lugng san
phim ciia qué trinh than hoa. Tuy nhién, ciing can
lwu y can doi viée giam tdc d6 gia nhiét vi thoi gian
than hoa sé ting 1én dang ké. Thuc té khi san xuét,
sau khi két thiic giai doan giam toc d¢ gia nhiét
(340°C), dé giam thoi gian than hoa, toc do gia
nhiét ¢6 thé dwoc ting cao honl0°C/phat (vi du
nhu 20°C/phtt hodc 30°C/phut tuy thudc vao hé
théng 10 nung). Ngoai ra, khi san phim cua qua
trinh than hoa da tot, ching ta c6 thé xem xét viéc
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giam thoi gian cho qua trinh hoat hoa dé giam chi
phi san xuat.
3.4 Qua trinh hoat héa

Thuc nghiém dugc tién hanh dé khao sat thoi
gian hoat héa & 850°C. Mau duoc chon dé tién
hanh céc thi nghiém nay 1a mau sau qua trinh than
hoa CC6 va mau BBC, vdi thoi gian hoat héa can
duoc khao sat la 30, 60, 90 phut. Két qua duoc
trinh bay trong Bang 5.

Bang 5: Anh huéng ciia thoi gian hoat héa dén cac tinh chét ciia than hoat tinh

TG hoat oA Chiso Chiso
Miu héa < g};}‘; (cn‘:;}"“)' (cm‘:/“"; (CIX;;) %Vimic % Vmeso (I:;jE; MB  Tot

(phiit) & & & ® (mgp) (mgy)
CC6-ACI 30 655 0352 02689 00831 7639 2361 634 872 9401
CC6-AC2 60 53.1 0527 0352 0.175 6679 3321 926 1782 10182
CC6-AC3 90 231 0698 0359 0339 5143 4857 1171 2257 11498
BCC-ACI 30 622 0338 0256 0082 7574 2426 602 775 8978
BCC-AC2 60 453 0468 0299 0169 63.89 3611 800 1268 982.1
BCC-AC3 90 243 0524 0323 0201 61.64 3836 902 1685 1000.8

Két qua cho thay, trong ci hai qui trinh, khi
thoi gian hoat hoa tang (tir 30 dén 90 phut) thi tong
thé tich 16 xdp, chi so iot va chi s methylen blue
déu tang; trong khi d6 hiéu suét ciia qua trinh lai
giam manh. O thoi gian 90 phut, chi sé Tot va chi
) methylen blue cta than dat gia tri lan luot 1a
1149.8mg/g va 225.7mg/g d6i v6i cac mau CC6;
trong khi ddi voi cac mau BCC gia tri nay lan luot
1a 1000.8mg/g, 168.5mg/g. Pidu nay dé dang nhan
thiy, khi thoi gian hoat hoa tir 30 phat 1én 90 phut
thi cac 16 x6p co kich thudc bé trén bé mat than s&
bi bao mon (cu thé phan thé tich cac 15 xbp co kich
thudc micro da giam tir 76% xudng con 51% ddi
v6i mau CC6); cac 16 x6p bé gan ké nhau két hop
voi nhau thanh céc 16 xép 16n hon thé hién cu thé
qua sb liéu trong Bang 5 khi phan thé tich 15 x4p

(a)

Sin lugng (%0)

Théi gian (phit)

¢6 kich thudc meso ting 23% 1én 48%, diéu nay
dan dén viéc tang kha nang hip phu ciia than hoat
tinh; tuy nhién, néu tiép tuc ting thoi gian hoat hoa
thi mach carbon bi nhiét phéan thanh tro lam bit cac
16 x6p dan dén giam kha ning hip phu cia than
hoat tinh, hién tuong nay cling dugc dé cap dén
trong mot s6 nghién ctru truée d6 (Zhang, 1.Y. et
al., 2014, Yang, J., 2012, Bouchelta, C. et al,
2008).Tom lai, khi thoi gian hoat héa ting, chat
lugng than dugc cai thién; tuy nhién ciling can can
nhic dén yéu t6 kinh té vi thoi gian hoat hoa cang
cao thi chi phi san xuit cang 16n va hiéu suit qua
trinh lai gidm manh. Dé thuén tién cho viéc so
sanh, mbi quan hé gitta hi€u suat va dién tich bé
mat riéng clia than hoat tinh theo thoi gian dugc
thé hién trong do thi Hinh 6.

Gidtri BET

Théi gian (phitt)

Hinh 6: Anh huéng ciia thoi gian hoat hoa dén (a) hiéu suit hoat héa va dién tich bé mit riéng (b) cia
than hoat tinh
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Hinh 6 cho thiy khi ting thoi gian hoat hoa thi
hiéu suét hoat hoa giam nhung dién tich bé mat
riéng ting & ca hai mau than CC6-AC va BCC-AC.
Cu thé, khi tang thoi gian hoat hoa tir 30 phut dén
90 phut thi hiéu suit hoat héa giam 65% xudng
24%, nghia 1a giam gan 40% (trong d6, 10% khi
tang tir 30 phut 1én 60 phut va 30% khi tang tir 60
phiit 1én 90 phit). Diéu nay cho thiy, khi van hanh
san suét thoi gian hoat hoa chi nén chon & khoang
60 phut. Ngoai ra, khi so sanh vé dién tich bé mat
riéng, két qua trong hinh 6b ciing cho thy rang gi4
tri BET cta miu than hoat tinh CC6-AC2 véi thoi
gian hoat hoa 60 phuat (926m?/g) cao hon gia tri
BET cua mau BCC-AC3 véi thoi gian hoat héa la
90 phut (902 m%g). Piéu nay khang dinh viéc cai
tién thoi gian va tdc d6 nung cua giai doan than
héa trude d6 da mang lai hi¢u qua tich cuc trong
giai doan hoat hoa; khong nhiing cé thé cai thién
chat lugng ciia than hoat tinh ma con gitp giam
duogc chi phi cua qué trinh thong qua viéc giam
thoi gian hoat hoa.

4 KET LUAN

Qui trinh san xuét than hoat tinh dugc nghién
clru dé cai tién ¢ giai doan than héa, trong dé toc
d6 gia nhiét 1 yéu t6 quan trong dé kiém soat toc
d6 chuyén hoa cta hemicellulose va cellulose trong
vo hat diéu. Két qua thu dugc san phém than hoat
tinh ¢6 chét lugng tét hon so v&i san pham than
hoat tinh dwoc diéu ché theo qui trinh trong cac
nghién ctru trude d6. Cac két qua cu thé ma nghién
clru da dat dugc 1a kiém soat tot qua trinh phan hiy
hemicellulose va celluolose trong qué trinh than
hoa véi qui trinh gia nhiét gdm 3 giai doan. Than
hoat tinh thu duoc c6 dién tich bé mat riéng, thé
tich 16 xdp va thoi gian hoat héa thich hop nham
giam chi phi san xuat va thu dugc than c6 kha ning
hép thu tdt cac hop chét hitu co va vo co, cu thé
céc chi sb iot va chi sé methylen blued ham luong
tuong ddi 1an luot 1a 1150 mg/g va 226 mg/g.
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