TAP CHI HOA HOC

T. 49(3) 336-341

THANG 6 NAM 2011

NGHIEN CUO’'U ANH HUONG CUA KICH THU'O'C HAT BEN KHA NANG
HAP PHY THAN HOAT TINH DANG BOT

Tran Quang Sang, P§ Ngoc Khué, Lé Huy Du

Vien Cong nghé moi
Dén Toa soan 30-11-2010

Abstract

Activated carbon powder has been known recently for its applications, such as toxic contaminated water treatment,
toxic digestive organs filter, blood dialysis for drug addicts, electromagnetic waves adsorption materials, etc. This paper
presents research results of the changes of activated carbon particle size that affect adsorption capacity and capillary

structure of Tra Bac activated carbon.

1. MO PAU

Than hoat tinh dugc biét dén nhu 1a mot dang
vat liéu mao quan c6 dac tinh hép phu cao béi cAu
trac 16 x6p dic trung ctia n6 [2 - 4]. Than hoat tinh
dugc Ung dung rong rii trong nhiéu linh vyc nhu
cong nghiép hoa chit, cong nghiép thuc pham, xir Iy
moi trudng.... Than hoat tinh duoc san xuit & quy
mo cong nghiép voi cac dang khac nhau (dang hat,
dang manh, dang vién ép hat hinh try, dang 6ng,
dang vai va dang bot).

Trong thoi gian qua, than hoat tinh dang bot da
dugc st dung rong rai trong cong ngh¢ xu ly nudc
thai nhim cac hoa chét c6 tinh nd [1, 2, 6]. Thuc
nghiém cho thiy hiéu sudt hdp phu than hoat tinh
phu thudc vao kich thuéc hat. Tuy nhién, cho dén
nay, cac cong trinh nghién ctru vé anh huong kich
thude hat dén kha niang hap phu cua than hoat tinh
dang bot con rat han ché. Than hoat tinh dang bot da
duogc biét dén gan day véi nhing tmg dung moi nhu:
than loc doc cho co quan tiéu hoa (hoa bot than vao
nude udng), loc mau cho ngudi nghién ma tay, lam
vat liéu hép phu song dién tr (bot min ép voi
polyme) ... [3, 5]. Dé ché tao than hoat tinh dang bot
c6 thé sir dung phuong phap nghién co hoc. Bai bao
nay gioi thidu két qua nghién ciru anh hudng cia sy
thay ddi kich thudce hat than hoat tinh dang bot dén
kha nang hip phu va cdu tric mao quan cua than
hoat tinh Tra Béc — loai than duoc sir dung phd bién
0 nudc ta hién nay trong linh vuc xu ly, lam sach
cac ngudn nude bi 6 nhidm.

2. THUC NGHIEM
2.1. Vit tw, héa chit, thiét bi

Vat tu: Than hoat tinh Tra Béc dang bot, dai

phan bd ¢ hat 10 — 300 pum, dugc cung cip boi
Cong ty Than hoat tinh Tra Bic.

Hoa chat: Benzen PA (Trung Qudc); nito 1ong
(Viét Nam); héli khi (Viét Nam); bdt nhya tro
DryFlo (M¥).

Thiét bi: Méay nghién bi (Trung Qudc), c6 thé tich
8 dm’, van tdc quay 80 vong/phut, bi sit hinh cau tru
¢6 duong kinh 2 - 5 cm; may quét Laser LA-950
(Nhat Ban); may ASAP 2020 (My); can Mackbell
(Nga); may AP1330 (M¥); may GP1360 (M¥).

2.2. Phwong phap nghién ciru

MaAu than hoat tinh duoc nghién min trong cbi bi
sat, dinh ky sau khoang thoi gian khac nhau lay mau
dé nghién ctiru (M, - 0 gid; M, - 3 gid; M, - 6 gio;
M; - 9 gi0; My - 18 gio; Ms - 24 gid; Mg - 36 gio; M5
- 48 gid; Mg - 60 gio; My - 72 gio; M, - 84 gio va
Mi; - 96 gi0).

Phan bd ¢& hat than hoat tinh duge xac dinh theo
phuong phap quét Laser trén may LA-950.

Kha ning hdp phu nito voi cac mau than hoat
tinh dugc xac dinh trén may ASAP 2020. Trudc mdi
phép do, cac mau than dwgc lam sach bé mit &
250°C v6i dong khi nito trong 4 gid.

Kha ning hap phu vat 1y cta than hoat tinh véi
hoi benzen dugc xac dinh theo phuong phap
Rubinstein trén can Mackbell.

Ty trong than xac dinh theo phuong phap nap
khi nén He trén may AP1330.

Ty trong biéu kién ciia than hoat tinh dugc xac
dinh bang phuong phap nén rung vat liéu tro DryFlo
trén may GP1360.

336



TCHH, T. 49(3), 2011
3.KET QUA VA THAO LUAN

3.1. Phﬁn‘bfr) kich thuéc hat trung binh theo thoi
gian nghién

Phan bd kich ¢& hat duoc may LA-950 dua ra
dudi dang pic (hinh 1).

Mau than hoat tinh Tra Béc ban dau c6 két qua do
phan bd hat nam trong dai tir 10 — 300 pm (hinh 1a).
O dai kich ¢& hat nho hon 10 pm, luong than chiém
13,69%. Kich c& hat trung binh ctia mAu than nay do
duoc 1a 123,03 pum. Luong than chiém t6i 93,47% &
dai kich c& hat nhé hon 300 pm. Hinh 1a cling chi ra
mAu than nay phan b hai diém cuc dai 1a ¢ dai kich
¢d hat 11,97 pm chiém 4,12% thé tich va & dai kich
cd hat 229,08 pm chiém 7,89% thé tich.

Mau than d3 nghién 3 gid cho két qua phan bd
kich thudc hat ndm trong dai 3 - 250 um. Nhung &
méu than nghién nay, % trong lugng than di chiém
toi 94,83% & dai kich thuéc nhé hon 100 pm. Pic
phan bd kich ¢ hat cling c6 hai diém cuc dai tai
13,25 va 58 ,85um chiém 6,58 va 4,35 % thé tich.

Céac mau than nghién 6 gid (hinh 1b) va 9 gid da
hoan toan nghién nho dugc loai hat ¢ kich thude
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Tran Quang Sang va cong sy

1én hon 100 pum, phan b tap trung & dai kich c&
13,25 um (diém phan bd cuc dai duy nhat trong pic
dd phan bd kich thudc hat). Tai diém cuc dai nay,
mau than nghién 6 gio dat 7,89% thé tich va mau
than nghién 9 gio dat 9,27% theo thé tich twong ting
16n hon mau than chua nghién 1,92 va 2,25 lan.

Céac mAu than khi nghién lau hon, tir 18 - 60 gid,
hoan toan pha bd lugng than ¢ dai kich thude 16n
hon 30 pum dua diém phéan bd cuc dai vé dai kich
thude 7,70 - 8,82 um. Dai kich thuéc hat than dén
dinh cyc dai (< 8,82 um) nay da chiém toi 55 - 65%
thé tich than & tit ca cac mau.

Ba mau than nghién & thoi gian 72, 84 va 96 gio
¢6 dai phan bd kich thudc hat giam xudng dang ké.
Dic biét, & mau than nghién 96 gid (hinh 1d), phan
bd hat ndm tap trung & dai kich thudc tir 1,5 dén 10
um. Theo phﬁn tram thé tich, diém cuc dai cua miu
96 gid c6 kich thudc hat 4,47 um chiém xap xi 17%.
Dai phéan b kich thudc hat tir 3,5 - 5 um clia mau
than nghién nay chiém t6i 60 % theo thé tich.

Téng hop tir két qua do phan bd kich c& hat
trung binh d6i véi 12 miu than dugc nghién theo
thoi gian, dung dugc do thi phan bd kich c& hat
trung binh phu thudc vao thoi gian nghién.
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N Hinh I: Buong phan bé kich thudc hat theo p}lﬁn tram thé tich .
(a - mau than chua nghién; b - mau nghién 6 gio; ¢ - mau nghién 18 gio; d - mau nghién 96 gio)

Tir d6 thi biéu dién sy thay d6i phan bd kich
thudc hat theo thoi gian (hinh 2) cho thay theo thoi
gian nghién kich thudc hat than hoat tinh c¢6 giam di
nhiéu 1an. Tai thoi diém 3; 6 va 9 gid nghién, mau
than thu dugc co kich ¢& hat trung binh twong ing 1a
35,13 pm; 22,87 pum va 15,39 pm, twong Ung giam

tuyén tinh 3,5 1an; 5,4 14n va 8 1an so v&i mau than
ban dau. Vi thoi gian tir 18 dén 60 gid nghién, cac
mau than thu duge c6 kich c¢& hat trung binh giam di
ttr 14 dén 17,5 1an. Néu tiép tuc nghién nita, toi thoi
diém 72; 84 hay 96 gid thi kich c& hat than thay ddi
theo chiéu hudng giam khong dang ké. Cu thé, tai
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thoi diém 72 gid nghién, mau than thu duoc c6 kich
¢& hat trung binh 4,97 um; 84 gid nghién, mau than
thu dugc c6 kich co hat 4,52 um va tai thoi diém 96
gid nghién, mau than c6 kich ¢& 4,01 pm. So v&i
mau than ban dau, kich ¢& hat trung binh giam tir 25
dén 30 lan.

Cac mau than hoat tinh c6 kich thudc hat trung

o Kich thwoc. pm

Nghién cueu dnh huong cua...

binh giam dan theo thoi gian nghién va c6 kich
thudc dat 4,01 pm sau 96 gio nghién. Sau 18h
nghién tré di, kich thudc hat than giam khong dang
ké (khoang tir 4 - 10 um). Nhu vdy, v6i miu than
bot Tra Bic, thi thoi gian nghién thich hop nhét (dé
dat kich thuéc nhod hon 14 - 17 1an so v&i mau chua
nghién) 14 tir 18 dén 24 gio.
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Hinh 2: Su thay d6i phan b kich thudc hat trung binh theo thoi gian nghién

3.2. Anh huéng ciia kich thwéc hat dén dé hap phu

3.2.1 Hap phu nito trén mdy ASAP 2020

Qué trinh hap phu thé tich nito dién ra & nhiét d6 4m 195,8°C. Puong hip phu - giai hip phu do may

Micromeritics ASAP 2020 dua ra (hinh 3).
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Hinh 3: Dudng dang nhiét hap phu, giai hap phu Isotherm nito cua cac mAu than chwra nghién,
than nghién 6 gid, than nghién 24 gio va than nghién 96 gio
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Sy hép phu thé tich nito thé hién qua dudng hap
phu, giai hip phu. O mot nhiét d6 khong d6i, 4m
195.8°C, tai diém P/P, 1a 0,99, mau than hoat tinh
ban dau (c6 kich thuéc hat trung binh 123 pm), do
hép phu dat 300,55 cm®/g. D6i v6i miu than nghién
3 va 6 gio (kich thudc hat trung binh 35,1 va 22,9
um), c6 do hép phu cuc dai la 303,46 cm3/g va
303,96 cm’/g. Dbi v6i mau than 9 gio (kich thudc
hat 15,4 pm), d6 hép phu cuc dai 1a 297,24 cm’/g.
Mau than nghién 24 gio (kich thudc 8,6 um), c6 do

Tran Quang Sang va cong sw

hép phu cuc dai 1a 294,86 cmS/g. V&i mau than c6
kich thude 7,9 um (nghién 48 gi®), d6 hap phu cuc
dai 12 290,08 cm’/g. Con v6i miu than nghién lau
nhat ¢ 96h (kich thudc 4 pm), c6 dd hap phu cuc dai
1a 283,81 cm’/g. Nhu viy, cic miu than véi kich
thudc hat khac nhau c6 do hép phu cuc dai thé tich
nito xap xi nhu nhau. Két qua tinh toan dién tich bé
mat va cac dac trung cAu trac 15 xép cua 8 loai than
do trén may Micromeritis ASAP 2020 duoc tong
hop ¢ bang 1.

Bdang 1: Cau triic dic trung clia cac mau than nghién voi thoi gian khac nhau

Mau | Drg, pm | Sger, M%/g | Smticros MY/ | Stxe MY/ | Viticro, €/g | Vg, ¢cm’/g | dyticro nM | dpypy ags, NM
M, 123,0| 869,18 787,84 81,34 0,365 0,099 1,85 4,73
M; 35,1 869,20 782,50 86,71 0,362 0,104 1,85 4,93
M, 22,9 86721 780,69 86,52 0,361 0,106 1,85 5,01
M; 15,4| 855,81 769,08 86,73 0,356 0,101 1,85 4,77
M; 8,6| 850,72 764,14 86,58 0,354 0,099 1,85 4,71
M; 79| 84546 759,58 85,88 0,351 0,095 1,85 4,58
M, 5,0 838,82 755,56 83,26 0,349 0,090 1,85 4,44
My 4,00 835,43 753,09 82,34 0,348 0,088 1,85 4,38

Ghi chu: Drg: Kich thude hat than trung binh; Sggr: Dién tich bé mat riéng tinh theo BET; Syiero: Di€n tich vi mao quan
nho; Sgy: Dién tich mao quan trung binh va mao quan 16n; Vicro: Thé tich vi mao quan; Vgjy: Thé tich mao quan trung
binh tinh theophuong phap BJH dua trén duong déng nhiét hép phu; dyicro: Puong kinh trung binh vi mao quan (4V/S);
dpyn ags: Puong kinh trung binh ctia mao quan trung binh dya trén duong déng nhiét hép phu (4V/S).

Két qua bang 1 chi ra rang dién tich bé mit riéng
tinh theo BET, dién tich vi mao quan nho, dién tich
mao quan 16n ctia cac mau than nghién it bién ddi so
v6i miu than hoat tinh chua nghién. Két qua tinh
toan vé cac dic trung 16 xdp nhu thé tich mao quan
va duong kinh mao quan dugc trinh bay ¢ bang 1

BUH Desorption Cumulative Pore Volume = ‘s
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cling cho thiy khong c6 sy chénh léch nhiéu vé thé
tich, duong kinh mao quan cua cac mau than c6 kich
thude hat siéu min so v4i mau than hoat tinh Tra
Bic dang bot ban dau. Piéu nay con dugc thé hién
13 qua dd thi vi phan phan bd 15 cta cic miu than
M() va M11 (hinh 4)

HIH Dasorphion Cumulative Pone Volume

Miu nghién 96h

000 - . gy = e . 0.00

Hinh 4: Buong vi phan phan b6 1 theo thé tich (dV/dD) clia mau than chua nghién
va mau than nghién 96 gio

3.2.2. Hap phu benzen trén cin Macbell

Kha ning hip phu ctia than vi hoi benzen dugc thi nghiém trén 9 loai than hoat tinh ¢ cac kich

thudc hat khac nhau. Két qua dugc trinh bay & hinh 5.
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Nghién cueu dnh huong cua...
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Hinh 5: Puong ding nhiét hap phu, giai hip phu Isotherm benzen

Db thi dudng dang nhiét hip phu va giai hép phu
hoi benzen cho két qua 1a tuong d6i giéng nhau gitra
cac loai than. B9 hap phu cuc dai dbi voi hoi benzen
1a x4p xi nhu nhau. D6 rong vong tré cua cac loai
than trén ciing khéng may khac biét. Can cir vao
duong hip phu ding nhiét & giai P/Pg tir 0 dén 1,75
¢6 thé dung dugc duong thang BET 1a duong hodi
quy bac mot va tir d6 tinh dugc dién tich bé mit
riéng. Két qua tinh toan dién tich bé mit riéng, do
hép phu cuc dai hoi benzen, thé tich 15 nho, 15 trung,
16 to duoc téng hop dudi bang 2.

Két qua do dugc trén can Mackbell xac dinh
dugce cac thong s6 bé mat va thé tich 16 cua cac mau
than kich la xap xi nhu nhau. Ty trong thyc, ty trong
biéu kién va tong thé tich 16 xdp cua cac miu than
do dugc trén may AP1330 va GP1360 la khong co
su khac biét 16n. Sy chénh léch nay nam trong gidi
han sai s6 cta thiét bi do. Piéu nay ching to qua
trinh nghién than da 1am thay ddi kich thu6c hat than
nhung it anh huéng dén kha ning hip phu hoi
benzen cua than ciing nhu khéng pha v ciu tric
mao quan cua than hoat tinh.

Bdng 2: Cac thong sd dic trung cta cic mau than hoat tinh

Miu | Dyg, pm Két qua do duoc trén can Mackbell Két&fﬁ 3(;% (\ilgg)é;rg%gléy
a, mMol/g | Sggr, mz/g Va, cm3/g Vi, cm3/g Vi, cm3/g d, g/cm3 0, g/crn3 Viéng, cm3/g
M, 123,0 4,04 569,55 0,296 0,064 0,809 2,25 0,62 1,168
M; 35,1 4,01 569,55 0,289 0,068 0,861 2,36 0,61 1,215
M, 229 3,92 569,50 0,286 0,070 0,883 2,32 0,60 1,235
M; 15,4 3,96 569,48 0,288 0,065 0,860 2,35 0,61 1,213
M; 8,6 4,05 568,95 0,290 0,063 0,851 2,30 0,61 1,204
M; 7,9 4,00 568,72 0,290 0,063 0,835 2,22 0,61 1,188
Mg 7,0 3,96 568,54 0,292 0,062 0,830 2,20 0,61 1,184
My 5,00 4,00 568,28 0,298 0,062 0,812 2,14 0,61 1,172
My 4,00 4,05 568,20 0,299 0,062 0,811 2,14 0,61 1,172

Ghi chu: Drg: Kich thudc hat than trung binh; a: B hép phu cuc dai benzen & diém P/P, = 0,99; Sger: Dién tich bé mat

riéng tinh theo BET; V,,: Thé tich 18 16 nho; Vy: Thé tich
biéu kién; Vin,: TOng thé tich 10.

16 16 trung; V,: Thé tich 16 16n; d: Ty trong thuc; 8: Ty trong
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C6 thé thiy rang két qua do dién tich bé mat theo
BET bang phuong phap hép phu nito trén may
ASAP 2020 cao hon hin so v&i dién tich bé mat
dugc do trén can Mackbell bang phuong phap hap
phu benzen. So di c¢6 su khac biét nay la do thiét bj
ASAP 2020 hap phu nito theo nguyén tic 1ip day
thé tich nito & nhiét d6 -195,8°C. Con vdi can
Mackbell, hip phu trong lugng benzen & nhiét do
phong la 25°C. Mit khac, kich thudc phén tir benzen
16n va cong kénh hon so vdi nito, nén kha ning bi
hap phu cta ching trén than hoat tinh 1a khac han
nhau.

4. KET LUAN

Két qua nghién ctru cho thdy than hoat tinh Tra
Bic co kich thudc hat trung binh giam dan theo thoi
gian nghién (tr 123 um giam xubng hon 10 lan sau
18 gio nghién). Sau d6 kich thuéc hat than giam
khong dang ké.

D3 khao sat su hdp phu nito trén may
Micromeritics ASAP 2020 vdi cac loai than hoat
tinh theo kich ¢& hat khac nhau. Két qua cho thay
qua trinh nghién tao than co kich thudc hat si€u min
it anh huong dén kha nang hap phu thé tich nio ctia
than va khong pha v& cdu tric mao quan cua than
hoat tinh.

Lién hé: Tran Quang Sing
Vién Cong nghé méi
S6 8 Lang Ha, quéan Déng Pa, Ha Noi
Email: quachvanhoc@gmail.com

Tran Quang Sang va cong sy

Két qua khao sat hdp phu benzen trén cin
Mackbell va ty trong trén may AP1330, GP1360
ciing cho thay rang: qua trinh nghién than khong gay
anh huong dén kha ning hip phu benzen cua than
cling nhu khong phéa v& ciu trac mao quan cua than
hoat tinh.

C6 thé dung phuong phap co hoc (nghién bi) dé
dua kich thudc hat than dén mot vai micromét ma
khong pha v& cdu triic mao quan than hoat tinh.
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