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KHAO SAT CAC PIEU KIEN TOI UU ANH HUONG PEN KHA
NANG HAP PHU ASEN CUA THAN HOAT TiNH TRA BAC

e ThS. Nguyén Thi Thu Liéu O

Tém tit

Bai bdo nghién ciiu qud trinh hdp phu asen trong dung dich nudc bing than hoat tinh Tra
Bdc sdn xudt tir gdo dica. Khdo sdt cdc yéu t6 dnh hudng dén kha ning hdp phu asen ciia than
hoat tinh Tra Bic nhu: pH, thoi gian dat can bdang hdap phu, khéi luong vat liéu hdap phu, kich
thudc vat lieu hdp phu va nong dé chdt bi hdp phy. Thuc nghiém da xdc dinh cdc diéu kién t6i
wu dnh hudng dén khd nding hdp phu asen la pH=6=7; thoi gian hdp phu dat can bdng la 60
phiit; khoi lugng vat lieu hdp phu la 1.0g/200ml mdu; kich thudc vat lieu hdap phu la 0.5-1.0mm
va dung luong hdp phu tang lén khi ting nong dé asen trong dung dich nudc.

1. Pat van dé

Tur 1au moi ngudi da bi€t dén thach tin, véi tén goi khoa hoc thudng duing 1a asen hoic
arsenic, rat doc hai. N6 ddc gip 4 1an thiiy ngan, khi uong phai mot lugng asen biang nira hat
bap, ngudi ta c6 thé chét ngay tirc khic [1].

Trong nu6c, asen khong mii, khong vi, ngay c4 khi & ham lugng c6 thé gay chét ngudi,
nén khong thé phat hién dugc bing cAm quan. Su phat hién ngudi nhi€ém asen rat khé do nhitng
triéu chitng ctia bénh phai tir 5 d€n 15 ndm sau mdi xut hién. Chinh vi th& nén dé sém phat
hién, phong chdng nhiém dodc asen la vin d& dang quan tim cda tat cA moi ngudi [1].

D¢ loai bd asen trong ngudn nudc ngdm c6 thé sit dung cic phudng phip nhu keo tu, két
tha, hip phu, loc, ling, oxi héa, st dung niing lugng 4nh sang mit trdi [3]. P4 c6 mot sd cong
trinh nghién citu dugc cong bd vé cic bién phap xit li asen trong nuSc nhu st dung d4 ong,
sit, st dung quang MnO,, stt dung bé loc cat,... chua c6 nhiéu cong trinh sit dung than hoat
tinh 1am vat liéu hap phu va ciling chua dugc nghién citu chi tiét vé cac diéu kién t6i vu 4nh
hudng dén kha ning hap phu asen ctia than hoat tinh Tra Béc. V&i dic tinh hap phu cao nén
hién nay than hoat tinh dudc st dung kha phd bién trong viéc loc nudc va khir céc chit hitu co
hoa tan trong nudc... [4].

Trong bai bdo nay, qué trinh hap phu asen trong dung dich nudc bing than hoat tinh Tra
Bic sé& dugc trinh bay. Cac diéu kién t8i vu 4nh hudng d&€n kha nang hap phu asen trong dung
dich nuégc ciling s€ dugc thao luan.

(*) Trudng Pai hoc Pong Thép.
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2. Noi dung nghién ciu
Dung lugng hip phu g, (ug/g) dugc tinh theo cong thic:
_(G, =)
=
m

Trong dé:

C., Ct (ug/l) 1an lugt 12 ndng d6 ban dau va & thdi diém t

V (lit) 1a thé tich dung dich nu6c c6 chita asen

m (g) 1a khoi lugng vat liéu hap phu.

3. Thuc nghiém

Vat liéu hip phu 12 than hoat tinh Tra Bic dudgc nghién nhé & cAp do hat 0.25-0.5mm va
dudc gdi d€n Phong thi nghiém Cong nghé vat liéu - Khoa Cong nghé vt liéu - Trudng Dai
hoc Bach khoa Thanh phd Hb6 Chi Minh d€ do dién tich bé mit BET, két qua dién tich bé mat
riéng 1a 741.06m?/g. Dung dich asen dudc pha tir dung dich asen géc 1000mg As trong 1 lit
(Merck) dugc st dung 1am dung dich d€ nghién citu hip phu. Qud trinh hap phu dugc ti€n
hanh & nhiét &6 phong (30 = 3°C); thé tich dung dich 200ml; téc d6 quay 450 vong/phiit. Nong
dd asen trudc va sau hip phu dugce xac dinh bing phuong phiap AAS (AAS-6300 clia hing
Shumadzu-Nhat Ban).

4. K&t qua va thao luan

4.1. Anh huéng ctia pH

- Nong do dung dich mAu gid: 248.21 ug As/l

- Khoi lugng vat liéu hap phu: 5g

- Thoi gian hap phu: 30 phit

- Kich thuéc hat: 0.25 - 0.5mm

-pH=2,3,4,5,6,7,8,9

K&t qua sau khi thuc nghiém dudc thé hién & bang 1, hinh 1

Béng 1. Anh huéng ctia pH dén hiéu suét va dung Iugng hap phu clia than hoat tinh Tra Bic

pH C, (ug/l) C, (ug/) q, (ng/g) H (%) Sai sff
chuan
2 248.21 28.28 8.80 88.61 0.027
248.21 22.95 9.01 90.75
4 248.21 19.97 9.13 91.95
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5 248.21 19.55 9.15 92.12
6 248.21 17.42 9.23 92.98
7 248.21 17.42 9.23 92.98
8 248.21 20.82 9.10 91.61
9 248.21 27.43 8.83 88.95
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Hinh 1. P6 thi bi€u di&n sy phu thudc ciia dung lugng hap phu vao pH

Tur k€t qué bang 1, hinh 1 cho thay khi pH ting thi hiéu suit cling nhu dung lugng hap
phu ting. Hiéu suat dat cao nhit (92.98%) tai pH = 6, 7 va c6 chiéu huéng gidm xudng § pH
8, 9. Do d6 chiing toi chon pH ctia dung dich 12 6=7 d€ ti€n hanh céc thi nghiém ti&p theo.

4.2. Anh hugng ctia thoi gian hap phu

- Nong @6 dung dich miu gia: 248.21ug As/l

- Khoi lugng vat liéu hap phu: 5g

_ Thdi gian hip phu: 5, 15, 30, 45, 60, 90, 120 phit

- Kich thuéc hat: 0.25 - 0.5mm

- pH = 6+7

K&t qué sau khi thuc nghiém dugc thé hién & bang 2, hinh 2

Bang 2. Anh hudng ctia thdi gian d&n hiéu suit va dung ligng hap phu ciia than hoat
tinh Tra Bic
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t (phut) Cy (ng/) C, (ug/) q, (ne/g) H (%) Sai 50
chuin
5 248.21 30.19 8.72 87.84 0.0016

15 248.21 23.41 8.99 90.57
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30 248.21 17.63 9.22 92.90
45 248.21 15.92 9.29 93.59
60 248.21 13.63 9.38 94.51
90 248.21 13.61 9.38 94 .52
120 248.21 13.57 9.39 94.53
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Hinh 2. Pé thi bi€u dién sy phu thudc ctia dung lugng hap phu vao thoi gian

Béng 2 va hinh 2 trinh bay su phu thudc clia dung ludng hap phu asen theo thdi gian. Khi
thdi gian ting thi dung lugng hip phu ting, hiéu suat ciing ting. Qud trinh hdp phu x4y ra
nhanh, khodng 45 phit dau, sy hAp phu di gan dat gia tri cAn bing. P&n thdi gian hap phu 60
phiit thi d6 ting cham di va tuong d6i 6n dinh. Do d6 chon thdi gian hdp phu dat can bing Ia
60 phiit.

4.3. Anh hudng ctia khoi lugng vat licu hap phu

- Nong do dung dich mu gid: 248.21ug As/l

- Khoi lugng vat liéu hap phu: 1.0; 2.5; 5.0; 7.5; 10.0g
- Thdi gian hip phu: 60 phiit

- Kich thuéc hat: 0.25 - 0.5mm

-pH =6+7

K&t qua sau khi thuc nghiém dugc thé hién & bang 3, hinh 3
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Bing 3. Anh huéng ctia khéi lugng vat licu hdp phu d&n hiéu suit va dung lugng hap
phu ciia than hoat tinh Tra Bic

m (g) Co (ng/ C, (ug/) q, (ng/g) H (%) Sai s0
chuin
1.0 248.21 14.84 46.67 94.02 1.52
2.5 248.21 14.59 18.69 94.12
5.0 248.21 14.34 9.35 94.22
7.5 248.21 13.20 6.27 94.68
10.0 248.21 13.11 4.70 94.72
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Hinh 3. D6 thi bi€u dién sy phu thudc ctia dung lvgng hap phu vao khdi lugng vat liéu
hdp phu

Tir k€t qué bang 3, hinh 3 cho thay khi ting khoi luong vat liéu hip phu thi hiéu suit hap
phu c6 ting nhung khong ding k€, dung Iugng hip phu thi ¢6 sy thay ddi 16n: m = 1.0g, dung
lugng hip phu dat 46.67ug/g; con m=10.0g, dung lugng hip phu chi dat 4.70g/g. Do d6 chiing
t6i chon khdi Iugng vat liéu hap phu 1a 1.0g @€ ti€n hanh c4c thi nghiém ti€p theo.

4.4. Anh huéng ctia kich thuge vat liéu hap phu

- Nong d6 dung dich miu gid: 248.21ug As/l

- Khoi lugng vat liéu hip phu: 1.0g

- Thdi gian hiap phu: 60 phit

- Kich thuéc hat: 0.25; 0.25-0.5; 0.5-1.0; 1.0-2.0; 2.0-3.0mm
- pH=6+7

K&t qua sau khi thuc nghiém dugc thé hién & bang 4, hinh 4
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Bang 4. Anh huéng kich thuée vat liéu hap phu dén hiéu suit va dung lugng hap phu
cta than hoat tinh Tra Bic

S (mm) Co (ug As/l) | C, (ug As/l) q, (ng/g) H (%) Sai s0
chuin
0.25 248.21 13.23 47.00 94.67 0.0054
0.25-0.5 248.21 13.35 46.97 94.62
0.5-1.0 248.21 13.45 46.95 94.58
1.0-2.0 248.21 13.61 46.92 94.52
2.0-3.0 248.21 13.69 46.90 94.48
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Hinh 4. D6 thi bi€u dién sy phu thudc ctia dung lugng hap phu vao kich thuée hat

Tur k&t qua bang 4, hinh 4 cho thiy khi kich thudc vat liéu hap phu ting thi hiéu suat
ciing nhu dung lugng hip phu gidm dan. Piéu d6 dudc gidi thich 1a do kich thudc hat cang
nhd, dién tich bé mait ti€p xtic cang 16n thi dung lugng hap phu cang ting. Tuy nhién sy thay
d6i d6 khong 16n 1dm. N&u st dung kich thudc hat qua nhé thi s& d&€ lam cham hodc tic dong
chdy. Do d6 chiing tdi chon kich thudc vat liéu hap phu 1a 0.5-1.0mm d€ ti€n hanh céc thi
nghiém ti€p theo.

5. Anh huéng ctia ndng d chat bi hap phu

- Nong @6 dung dich mau gid: 103,05; 199,63; 300,97ug As/l
- Khéi lugng vat liéu hap phu: 1,0g

- Thoi gian hip phu: 60 phiit

- Kich thuéc hat: 0.5-1.0mm

- pH = 6+7

K&t qua sau khi thuc nghiém dugc thé hién & bang 5, hinh 5
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Bang 5. Anh huéng cta ndng do dung dich d&n hiéu suat va dung lwgng hap phu cia
than hoat tinh Tra Bic

C, (nug As/l) C, (ng As/l) q, (ng/g) H (%) Sai s6 chuin
103.05 3.7 19.87 96.41 0.001
199.63 10.78 37.77 94.60
300.97 20.67 56.06 93.13
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Hinh 5. P4 thi biéu dién su phu thudc ciia dung lugng hap phu vao ndng d dung dich

Tur k&t qué thuc nghiém trén cho thiy ring cling vé6i su ting ndng do asen trong dung
dich nudc thi dung lugng hap phu ciing ting Ién d4ng k€&, tuy nhién hiéu suat hap phu lai giam.

5. K&t luan

Nghién cttu qua trinh hap phu asen biang than hoat tinh Tra Bic, két qua da xac dinh dugc
céc diéu kién t6i uu &nh hudng dé€n kha niang hip phu asen clia than hoat tinh Tra Bic nhu pH
t61 uu 12 6-7; thdi gian hap phu dat cin biang 1a 60 phit; khoi lugng vat liéu hap phu la 1.0g/
200ml mAu; kich thudc vat liéu hap phu la 0.5-1.0mm va dung lugng hip phu ting lén cing
vdi sy ting nong do asen trong dung dich nudc./.
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Summary

Based on Tra Bac active carbon made from coconut shell, the paper investigates
the adsorption of arsenic in water. Elements affecting the arsenic adsorption include those
of pH, adsorption time, quantity and size of adsorbent materials and density of the solute.
Accordingly, the optimal conditions found for the arsenic adsorption are of pH = 6+7;
equilibrium time of 60 minutes; adsorbent material of 1.0g/200ml sample; adsorbent material
size 0.5-1.0mm and the adsorption in a positive correlation with the density of arsenic in
the solution.
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