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Tom tat

Hi¢én nay, #ng dung vadt li¢u trong xu Iy nudc va nuoc thai ngay cang dwoc chu
trong, trong dé sir dung cac logi phu pham trong san xudt céng nghiép, 1am nguon vt
ligu ché xit Iy nuéc thai ngay cang dweoc chi trong. Qua dé, ing dung than mdc ca Xt ly
kim logi nang trong nwée duwoc tién hanh khdo séat kha ndng xir Iy kim loai Zn(l) tir
than mdc ca duwoc hoat tinh tir K,COs két hop véi Fe®. Két qua khdo sdt cho thay kha
nang hdp phu meéc thai chiza kim logi Zn(11) tai diéu kién toi wu pH = 4,5 Véi liéu
lirong thich hop 1.4 (g/L) trong 80 phit hiéu sudt dat 89,78%. Két qua nghién cizu cho
thay Nano than mdc ca hogt tinh két hop nZVI hap phu ion Zn(Il) trong nwéc, qua dé
nghién cizu c6 thé trién khai izng dung vao quy trinh héa ly trong ki thudt xit 1y nuréc va
nuwoc thai.
Tir khoa: nano than hogt tinh, K2CO3, vé hat mdc ca, FTIR, hdp phy, kim logi Zn(11)
Abstract

Zn METAL PROCESSING (1) SURVEY FROM ACTIVATED CARBON
FROM K2CO3 IN COMBINATION WITH FE?

Currently, the application of materials in water and wastewater treatment is
increasingly focused, in which the use of by-products in industrial production, as a
source of wastewater treatment materials is increasingly focused. Thereby, the
application of macca coal for heavy metal treatment in the country was conducted a
survey on the ability to process Zn(ll) metal from activated carbon from K,COs in
combination with Fe0. The survey results showed that the absorption of wastewater
containing Zn(I1) metals at optimal pH conditions = 4.5 with an appropriate dosage of
1.4 (g/L) in 80 minutes of performance reached 89.78 %. The results of the study
showed that nano-activated carbon combined with nZVI additive ion Zn(ll) in the
country, through which research can be applied to the chemical process in water
treatment and wastewater treatment techniques.

42



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 6(49)-2020

1. Gidi thiéu

Hién nay, van dé moi truong nudc rat quan tdm vao viéc thai cac kim loai nang,
diéu d6 anh huong nghiém trong dén chét lwong ngudn nuéc mat va nhu cau cip nudc
sinh hoat. Céc ion kim loai xuat hién trong cac dong nuéc chu yéu bang cac hoat dong
cdng nghiép khac nhau nhu ma kim loai, pin, khai thac, cong nghiép gidy. Su hién dién
ctia kim loai ning trong nuwdc mit co thé tich tu trong chudi thirc an nguy hiém dén suc
khoe sinh vat, con ngudi gay ra mot sé bénh rdi loan vi khong phan hay sinh hoc [1].
Do d6, giam nong do cac kim loai dén ngudng giéi han chip nhan rat can thiét.

Kém, kim loai dugc st dung trong nghién ctru nay. Kim loai Zn(Il) ¢ dang vo co
dic biét o trang thai oxi hoa +2 dugc tim thay tir qua trinh snr xuat hop kim, xdc tac héa
hoc, chat on dinh, nhya nhiét déo va pin [2]. Gidi han cho phép (mg/L) d6i vai Zn(11)
do Central Pollution Control Board (CPCB) dua ra lan luot 1a 2 va 5 (mg/L) [3] [4]. Trong
nudc udng, Cuc Bao vé Mbi truong Hoa Ky dua ra ngudng cho phép 12 0,01 — 5 (mg/L)
[4] [5]. Theo tiéu chuan WHO, 5 (mg/L) muc 6 nhidm tdi da d6i voi Zn(ll) trong nudc
thai [6]. Nhin chung, mot sé ki thuat khac nhau duoc sir dung loai bé Zn(l1) khoi dung
dich nudc ¢6 hiéu suit nhu phuong phap keo tu tao bong, phwong phéap tuyén noi, trao
d6i ion, tham thau nguoc...[7-10]. Thay vao d6, nhitng k¥ thuat ndy méic phai sé diém
yéu nhat dinh nhu loai bé kim loai khéng hoan toan, yéu cau st dung hoa chat trong qua
trinh van hanh hé théng [11-12]. B4i véi phuong phap két taa, viéc loai bé tao ra lugng
bun 16n phai duoc xir Iy va thai bé véi chi phi cao [13]. Phuong phép trao doi ion va
tham thau nguoc dat hiéu qua tét song d6 chi phi van hanh, bao tri cao vi vay it duoc
phd bién rong rai dbi véi cac loai nudc thai cong nghiép [14]. Xem xét vé kinh té chi
phi trén, nhitng nghién ctu gan day tap trung vao viéc phét trién phuong phap thay thé
khéc pht hop voi muc dich doanh nghiép vé mat kinh té.

Céac hat nZVI c6 dién tich bé mat cao va kha ning phan ung voi cac chat gay 6
nhiém dem thach thic vé k¥ thuat lién quan vi ching c6 kha ning oxy hoa trong moéi
truong khong khi [49]. Bé mat nZVI can duoc bao quan [50]. Viée tang cudng tinh on
dinh va kha ning tai st dung rat quan trong véi nZVI [51]. Ngoai ra, khi lo ling trong
pha nuéc cac hat nZVI ¢6 xu hudng dong tu nhanh chéng do sy chi phdi cua luc hap dan
nhu Iyc tir, diéu ndy 1am giam kha nang phan tng caa nZVI [51]. Tén thoi gian va gay
khé khan cho su giai hap [52]. Nhiéu cudc khao sét giai quyét van dé nay. Két hop kim
loai Pd, Pt, Ag hoac Ni xuc tac 1én bé mat nZVI cho thiy kha ning loai b kim loai ting
Ién [49]. Phuong phéap pho bién khac cung cap chat on dinh Fe304 [53], tinh bot [54],
Chitosan [52], vo cam [52], chat hoat dong bé mat va Polyme [49]. Phat trién két hop cac
vat liéu xop nhu Carbon [55-56], Zeolite [57], nhya théng [52], Montmorillonite [58],
Bentonite [59] nang cao hiéu qua va tach vat liéu khoi nudc don gian hon [46]. Than hoat
tinh kich thudc nano ¢6 dac tinh thich hgp nhu d6 bén co hoc, ciu tric xp, dién tich bé
mit riéng 1on, chi phi thap va c6 san ngudn nguyén liéu [60] thich hop két hop nZVI.

Muc tiéu nghién ctu 1a sy két hop giira nano than mac ca duoc hoat hoa tir
K,COj3 va sat hoa tri 0 (nZV1), khao sat kha nang hap phu kim loai Zn(l1) khéi nuée qua
phuong phap do phd AAS.,
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2. Phuong phap nghién ctru va thuc nghiém
2.1. Vt ligu va thiét bi nghién ciru
— Dung dich gdc Zn** véi ndng d6 gbc 25ppm xuét xu Trung Quéc.
— NaOH 1IN (Trung Quéc), HCl IN (Trung Qudc), HNO3 (Trung Qudc),

FeS0,4.7H,0 (Trung Quéc), FeCl3.6H,0 (Trung Quéc), NaOH 5M (Trung Québc), NaHB4
(Trung Quéc). Tt ca hda chat duoc st dung truc tiép sau mua khdng qua tinh ché.

— Hat méc ca duoc lay tai thén 7, xom 2, x4 An Loc, huyén Bao Lam, tinh LAm
bdng, Viét Nam.

— Tu sdy 2500C/Ecocell L111,MMM — Birc, may lic ly thm tron SK-0330-Pro,
Can phan tich/PA214C Ohaus-My, May do pH/ Mettler Tolode, May khudy tir gia
nhiét/C-MAG HS4, IKA — Puc, Burrette, May quang phd hap thu nguyén tar AAS
ContrAA800D — buc.

2.2. Thuc nghigm
e Thinghiém 1: Biéu ché Nano than Maccadamia hoat tinh K,COs tir tinh [61- 65].
e Thi nghiém 2: Tong hop nZVI trén nén than Maccadamia tir tinh [66-72].

e Thi nghiém 3: Khao sat kha nang xir ly Zn(1l) caa nZVI tong hop trén nén
nano than hoat tinh Maccadamia K,CO3
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Anhlhuzc”)rng cua pH dung dich: Khao sat pH 2;2.5:3;3.5:4:4.5;5 [50] (nong do
25ppm, thé tich 50ml, lidu lwong cé dinh 0.3g/L, thoi gian ¢ dinh 60 phut). Sau khi do
ta s& xac dinh duoc pH tbi wu cho dung dich. Mai thi nghiém lip 3 lan.

Anh huong cua liéu luong than sinh hoc AC/nZVI: 0.2; 0.4; 0.6; 0.8; 1.0; 1.2; 1.4;
1.6; 1.8; 2.0 g/L [73] (ndng d6 25 ppm, thé tich 50ml, pH tbi vu 12 4 dwoc khao sat & thi
nghiém trudc, thoi gian cb dinh 60 phat). Sau khi do, ta s& x4c dinh dugc lidu lugng téi
vu cho lidu lwong than AC/nZVI. Méi thi nghiém cua khao sat lip lai 3 lan.

Anh huéng ciaa thoi gian hip phu téi vu ca vat lidu than sinh hoc: khao sat khoang
thoi gian 0; 20; 40; 60; 80; 100; 120 phut [60] (nNdng do 25ppm, thé tich 50 ml, pH tbi vu 1a
4, lidu lwong toi wu dat 1.4 g/l). Sau khi do ta khao sat duoc khoang thoi gian hap phu t6i uvu
cua vat liéu than sinh hoc. Lap lai 3 1an cho thi nghiém khao sat thoi gian.

3. Két qua va thao luan
3.1. Két qud phé FR-IR vt ligu than sinh hoc AC/nZVI

Hinh 2 thé hién 1o cac dic tinh hinh thai hoéa hoc cua vat liéu than sinh hoc
AC/nZVI duoc sir dung phuong phap quét phd mot chum tia ddy séng 4000 — 400 cm™
trén truc X va % truyén truc Y [72-73]. C6 mit cua cac lién két don NH, CH va OH &
ving dau tién, lién két ba o ving th hai, lién két d6i C =0, C =N, C = C & ving tht ba
va sy da dang lién két don & ving thir tw dwoc quan sat cho thady moi ving tuong tu Véi su
hap phu cac phan tir nuéc, hydroxyl, amin, cacbonyl, nhém chic hda hoc amit [75]. Thuc
té hon 1a xuat hién céc peak 462.61 dén 703.039 cm-1 cho thiy dai dién cua nhém chac C
= C giai thich rang ham luong C ting trong vat liéu than sinh hoc [76]. Vi nghién cau
khéc, céc day trong khoang trén c6 su hién dién S — O trong nhém Sulphonate c6 dac tinh
Axit manh cho phép chéat hip phu kha ning loai bo cac ion kim loai [41]. Khoang peak
900 — 1021 cm-1 thé hién C — O va Peak 1228 cm-1 chira nhém C — H cia CH, va CHj
[77]. Céc peak dao dong rd rang cuc dai & budc séng 3696 cm-1 lién quan dén O-H trong
phan tir H20 va Polyphenol chiét xuét trong thanh phan vo hat mac ca nhu mot trong
khtr trong qué trinh tong hop vat liéu nano [78]. Cac két qua cho thay viéc tong hop
AC/nZVI tao ra nhiing thay doi dang ké cho thanh phan hda hoc co ban cua than sinh hoc
ban déu, cac peak 3200-3600 cm-1 su hap phu hién dién Hydroxyl [79]. Céc peak trong
khoang 2757 — 2922 cm-1 ctia nhdm CH2 bi suy yéu trong phé cua vat liu AC/nZVI
[80]. Peak 1569 cm-1 kéo dai twong tng v&i nhdm NH [81]. Cac dinh Amide thugc cac
day Protein va vi tri dinh d4 bi thay di khi tong hop nZVI1. Cudi cling, su hién dién ham
luong Cellulose co va cac Axit Amin, Axit béo trong thanh phan vé hat, nZVI c6 thé
duoc bao vé khoi qua trinh oxy hoa bai khdng khi bang 6n dinh théng qua hoat dong caa
Axit Amin, Axit béo (-NH, — SH, - COOH ) [79].
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Hinh 2. Két qua phan tich phé FT-IR vat liéu AC/nZVI

3.2. Két qud khdo séat hdp phu Zn?* bang than sinh hgc AC/nZVI

Anh hurong ciia pH dung dich @én vat liéu AC/nZV1: Anh huéng cia pH dung dich
dugc xem 1a tham s quan trong anh huong dén kha ning loai bo chat gay & nhiém ciing
nhu anh huong 18n chat hip phu. Két qua khao sat anh huong pH dung dich Zn2+ dén
su hap phu caa than sinh hoc AC/nZVI theo hinh 3 cho thay hiéu suét xt 1y dat cao nhat
(87%) tai pH = 4 voi khoang pH dao dong tir 2 — 5 [50]. O pH = 2 cho thay hiéu suat dat
thap nhit (4%). Theo hinh 6, dung lugng hap phu tai khoang pH 2 — 5 [50] dat mic cao
nhat 21,09 Mg/g tai pH = 4 thip nhat tai pH = 2 v&i muc hap phu 7,08 Mg/g. C6 thé
thdy khao sat dung lugng hap phu cho thay khoang pH = 4,5 trg di dat mic b&o hoa va
c6 thé giam di mac hap phu cua vat liéu. Qua diéu trén, ta c6 thé két luan khoang gia tri
pH = 4 1a mac téi vu cua dung dich anh huong 1&n qué trinh hap phu cua vat liéu than
sinh hoc AC/nZV1.
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Hinh 3. Hiéu sudt khdo sat pH cia dung dich dnh hwong
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Hinh 4. Dung lwong hap phu khao sat pH dnh hwong cia dung dich
3.3. Két qud khdo sat liéu lwrgng than AC/nZVI cho qua trinh hédp phu
Liéu lugng hdn hop than AC/nZV1 la khao sat thiét yéu can thiét trong nghién ciu
hap phu chat 6 nhiém vi né quyét dinh hiéu suat xu 1y déi voi nong do kim loai Zn(11)
nhét dinh. Hap phy hiéu qua cua vat liéu nghién ciru dugc danh gia thong qua khao sat
t6i wu liéu lwong than dwoc biéu thi & hinh 5 va hinh 6. Lya chon khoang liéu luong
than hap phu 0.2; 0.4; 0.6; 0.8; 1.0; 1.2; 1.4; 1.6; 1.8; 2.0 g/L [73] cho duoc hiéu suat toi
wu cao nhét 88.87% muc liéu lwong 1.4 g/L va hap phu dat hiéu suat thap nhat ¢ hiéu
suit 33.99% tai luong than 1a 0.2 g/L theo hinh 7. Xét vé& dung lugng hap phu cua vat
liéu, c6 thé thay biéu dd dat mac hap phu cao nhat & liéu luong 1.4 g/L 14 21.35 mg/G
theo hinh 8. Tong hop nhan thiy rang hiéu suat xu 1y cao thi dung lwong hap phu cang
cao. Nhin chung, & liéu luong vat liéu thap, gia tri dung lugng kim loai cao c6 thé giai
thich rang néu so vai dic tinh sé lugng vé lién két héa hoc va vi tri hoat dong bé mat
thip hon tao diéu kién c6 lgi cho viéc gia ting nong d6 6 nhidm [50] [43]. Nhu vy, khi
lidu lwong ting 1én sd luong lién két va vi tri hoat dong bé mit tang 1én so vai s6 luong
ion kim loai, ddn dén giam gia tri dung lugng kim loai ning gay 6 nhiém [50] [43].
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3.4. Két qud khdo sat thei gian vt ligu than sinh hec AC/nZVI thich hep qua
trinh hédp phu

Cudi cung, c6 thé két luan duoc nghién ctu ndy qua khao sat thoi gian vat liéu
nghién cau AC/nZ V1 thich hop quéa trinh hap phu. Hinh 7 minh hoa rang hiéu suat xir Iy
cua khao sét thoi gian téi uu duogc lya chon khoang tir 0; 20; 40; 60; 80; 100; 120 phut
[60] cho két qua tai thoi gian 80 phat hiéu suat xir Iy cao nhat dat 89.78% . Thai gian
cua qua trinh hap phu Zn(II) dwoc tim thiy gia tri dung lwong hap phu téi wu 1a 21.89
(mg/G) tai gia tri thoi gian 80 phat. O thoi gian tiép xtc sau 80 phat nhin nhan dugc
diéu kién bo hoa tai khoang thoi gian 80 dén 120 phat, c6 thé c¢6 xu hudng giam dan
theo thoi gian. Piéu d6 c6 thé giai thich qua hai diéu [50]. Diéu dau tién, céc gia tri
dung lugng kim loai ting nhanh vi dic tinh ddc diém caa nhém chic ty do bé mit trén
vt liéu, qua trinh loai bo tré nén cham hozc giam dan thap di [44] [50]. Thi hai, su bdo
hoa cua bé mat to hgp nano véi ion kim loai bi hap phu dién ra [44] [50].
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Hinh 7. Hiéu suat xi ly qua trinh khdo sat thei gian téi weu (pht)
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Hinh 8. Gia tri dung lirong hap phu (mg/G) kim logi khdo sét thoi gian (phdt) toi wu

4. Két luan

Két qua cudi cung cho nhan thay rang vat liéu than sinh hoc AC/nZVI tir vo hat
méc ca la loai phé pham ndng nghiép hién nay bang phuong phap héa hoc dem lai hiéu
qua véi didu kién hap phu kim loai Zn(l1) téi da dat 21.89 mg/g tai ba yéu t5 khao sat tai
pH = 4.5, thoi gian t6i vu 80 phit va lidu luong téi wu 1.4 g/L. Co ché hiap phu cua kim
loai Zn(11) con théng qua cac kiém chang vé mat hda hoc ciing nhu dic diém vat ly qua
cac phép do phan tich phd FT-IR cho thay kha niang loai bo kim loai ra khoi dung dich
nudc trong qua trinh loc nuéc, trién vong xur 1y nudc thai cho céc nganh cong nghiép
nhiém ion kim loai. Nghién ctru vat liéu ¢ kha ning ung dung vao k§y thuat moi truong
Xtr ly nuéec.
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