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Muc luc

NGHIEN CUU-TRAO DO

Téng quan nganh nuéi trong thiy san, san xuat hitu co
tinhTraVinh.

Banh gia kha nang sirdung thién dich va dich trich thuc
vat dé phong trir bo voi voi Diocalandra frumenti
(Fabricius, 1801) (Coleoptera: Curculionidae) hai dita tai
tinhTraVinh.

CONGBO KETQUANGHIEN CU'U KHOA HOCVA CONG NGHE

Két qua nghién cliu tng dung quy trinh ki thudt san
xuat giong tom thé chan trang (Litopenaeus vannamei)
tai TraVinh.

Giai phép khoa hoc cong nghé hoan thién ha ting ca sé&
thiy lgi néi déng gép phan thuc hién chi truong tai co
caunganh néng nghiéptinh TraVinh.

Nghién clu (ng dung céng nghé san xuat va ugng
nghéu (Meretrix lyrata) nhan tao trén ao dat 16t bat &
ving ven bién tinh TraVinh,

Phén tich hién trang phat trién cong nghé sinh hoc
trang nganh chan nuéi tai tinh Déng Thap.

Khao nghiém su anh hudng cia phuong thic nhan
gidng dén sy phat trién cla cay Binh ling 1a nho
{Polyscias fruticosa L. Harms) tai tinh TraVinh.

Rifng - tém: M hinh thich ting bién déi khi hdu va than
thién mai truéing cho viing ven bién tinh Tra Vinh.

Mghién ctiu kha nang x( ly kim loai nang trong nudc tir
thiy tinh phé thai.
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NGHIEN CU’U KHA NANG XU LY KIM LOAI NANG
TRONG NUG'C T THUY TINH PHE THAI
Research remove heavy metals of water by waste glass
Huynh Thi Ngoc Trinh ', TrAn Thé Nam 2

Trwéng Pai hoc Tra Vinh
Email: htntrinh99@tvu.edu.vn

TOM TAT

Thay tinh phé thai la mét loai rac khé phéan hdy. Nhiéu céng trinh tai ché thiy tinh da duoc thuc
hién. Trong d6, sw chuyén déi tir rac thai thiy tinh thanh vét liéu xi Iy nuéc Ia phuong phép ¢ y
nghia Iém dé bdo vé méi truong. Mot quy trinh don gidn véi: 50 (g) thiy tinh durgc nghién nhé, 30
(mL) dung dich NaOH 30%, 05 (g) CaO khan. H&n hop chira trong 6ng polymer chju &p suét cao
tai 100°C trong 4 gio, thdy tinh phé thai duoc bién déi thanh vét liéu c6 khé néng xt¥ Iy céc kim loai
Fe, Cu, Pb, Ni trong nutcc. Nghién ctru da thanh cong khi vat liéu bién tinh c6 kha néng x Iy kim
loai v6i higu suét cao: khodng 50% khi xi¥ Iy timg kim loai Fe, Cu, Pb, Ni, khodng 40% khi xtr ly hén
hop 04 kim loai va gan 30% khi xt Iy céc kim loai trong nuée thai vé co. Vat liéu ¢ kha néng tai st
dung nhiéu 1&n va kim loai xt¥ Iy c6 thé duoc thu hdi tré lai.

Tir khoa: bién tinh, thiy tinh, vét liéu, xi ly kim loai.

ABSTRACT

Waste glass is a persistent waste. Lot of researches on recycled glass has been investigated. In
which, the transition from glass waste to water treatment materials is the significant method to pro-
tect enviroment. This study performed a simple denaturalized process of glass, including 50 g of
crushed glass, 30 mL NaOH 30% v/v, 05 (g) CaO anhydrous. The mixture was placed at polymer
tube, which can stand at high pressure during 100°C for 04 hours. Then, denaturalized waste glass
was obtained and can be used as an adsorbents for wastewater treatment. This research is suc-
cessful to apply the denaturalized waste glass in treament of metals with the high removal yields
such as about 50% with a treatment process for each metals (Fe, Cu, Pb, Ni) in wastewater. More-
over, the removal yield was about 40% with a treatment process for mixture metals (Fe, Cu, Pb,
Ni), nearly 30% with a treatment process for mixture metals in inorganic wastewater. Denatualized
waste glass can be used several times.

Keywords: denatured, glass, materials, remove metals.

1. DAT VAN PE

Hién nay cé rat nhiéu phwong phap x@ ly kim loai nang trong nwéc: stv dung dét phong héa nhiét
d&i [4], dwa vao kha nang hap thy va trao déi ion cla xo dira va vé trdu bién tinh [5], cac phuong phap
déng tu, keo tu, trao ddi ion,...[6] Tuy nhién, d& x(r Iy ham lwgng kim loai ndng trong nwéc thai thi khong
¢6 nhiéu phuong phap hivu higu. Nhigu vat liéu nhw than hoat tinh, hat trao ddi ion rat d& bi anh hwéng
va co gia thanh twong d6i cao, kha nang tai sinh ciing c6 han.

! Thac sy, Gidng vién Khoa Khoa hoc Co ban - Trudng Bai hoc Tra Vinh
2Ky su, Khoa Héa hoc Ung dung - Truéing Bai hoc Tra Vinh
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Thay tinh phé thai Ia mét trong nhirng loai rac khé phan hily, né c6 anh hwéng rét I6n dén méi trudng
va doi séng con ngudi néu khéng co gidi phap x@ ly dang dan. Hién nay, cdng nghiép tai ché thay tinh
chi dap (ng mét phan nho so véi nhu cdu can thiét. Trén Thé Gidi, da co nhiéu nghién ctru tai ché thiy
tinh nham s dung cho cac muc dich khac nhau nhu: vat liéu xay dwng, vat liéu trang tri, da lat dwong,...

Hién nay, phong thi nghiém Khoa Héa hoc Ung dung tai Trwéng Bai hoc Tra Vinh dang tdn trir mot
Ivgng I&n thly tinh phé thai tir cac dung cu hw hdng trong qua trinh thuc tap. Hon niva, chuyén nganh
x& ly nwée la mét trong nhirng Iinh vrc dao tao quan trong cia Khoa Hoéa hoc L'J’ng dung. Tuy nhién,
hién van chwa cé mot mo hinh thiét bj xt Iy nwéc dé gidp sinh vién cé nhirng quan sat cu thé trong qua
trinh hoc hai.

Nhu c&u x¥ Iy ham lwgng kim loai nang trong nwéc ngay cang tang cao, do mai trwéng nwéc ngay
cang 6 nhiém. M6t trong cac giai phap m&i nhat hién nay Ia tai ché thly tinh phé thai thanh vat liéu co
kha nang hap thu kim loai ndng. D4y |a mét trong nhikng nghién ctru méi déi véi Viet Nam va (ng dung
chwa réng rai. Can co6 co nhidu nghién ctru cu thé héa nhdm tang tinh (rng dung phi hop véi didu kién
tai Viét Nam.

“Nghién ctru kha néng x& Iy kim loai ndng trong nwérc tir thiy tinh phé thai” 1a mét trong nhirng gidi
phap téi wu giai quyét tinh trang dung cu thiy tinh phé thai va nwéc thai phong thi nghiém tai Khoa Hoa
hoc Ung dung thudc Trwdng BPai hoc Tra Vinh.

2. NGUYEN VAT LIEU VA PHUONG PHAP THU'C HIEN:

2.1. Thiét bi - dung cu - héa chét:

Bang 1. Thiét bi - dung cu - héa chét stv dung [1]

TEN GOI SO LUONG XUAT XU
Thiét bi
TG s&y 01 Binder - My
Thiét bi quang phé hap thu ngon Itia (AAS) 01 Agilent - My
Dung cu
Ong polymer chiu nhiét va ap suét cao 06 My
Beaker 250 mL 02 Merck
Pipet 50 mL 01 Merck
Pipet 10 mL 01 Merck
Pipet nhua 02 Viét Nam
Buret 50 mL 01 Merck
Erlen 250 mL 02 Viét Nam
Binh dinh muc 1000 mL 01 Merck
Muéng thuy tinh 01 Viét Nam
Phéu thuy tinh 02 Viét Nam
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Hoéa chat
Acid HNO, dam dac 500 mL Merck
NaOH 500 gam Trung Quéc
CaO 500 gam Trung Quéc
Dung dich Fe chu&n 1000 ppm 50 mL Merck
Dung dich Cu chun 1000 ppm 50 mL Merck
Dung dich Pb chu&n 1000 ppm 50 mL Merck
Dung dich Ni chu&n 1000 ppm 50 mL Merck
Vat liéu thi nghiém
Thay tinh phé thai 2000 gam Phong thi nghiém Khoa Héa hoc ting dung

2.2. Quy trinh bién tinh thay tinh
Qua trinh nghién ctru dwoc tién hanh trén loai thiy tinh phé thai khong mau.

Bang 2. Quy trinh bién tinh thay tinh [2], [3]

Budc Cong viéc thuc hién Muc tiéu
1 Nghién thay tinh Bua thly tinh phé thai vé dang kich thudc nho
2 Sang loc Lua chon thay tinh ¢ kich thuéc déng nhat
3 Rita qua dung dich acid nitric Loai bd cac kim loai ndng sdn c6 trong thay tinh
4 Rua lai véi nudc cat va sy kho Loai b acid nitric dé luu trit

Thuc hién bién tinh thay tinh trong
5 6ng polymer chiu nhiét va &p suét cao
tai nhiét d6 va thai gian xac dinh

Thay d6i cau trdc thay tinh thanh vat liéu cé kha
nang hap thu kim loai nang

6 Rtfa lai véi nuidic it va sy kho L'O@I bo cac h?a chit con du trong qua trinh bién
tinh, luu tri sdn pham
2.3. Khao sat nhiét dé t6i wu quy trinh bién tinh thay tinh

Khao sat thuc hién dong thoi vai thly tinh khdng bién tinh d& so sanh két qua. Qua trinh so sanh dya
trén hiéu suét x& ly dung dich Fe c6 ndng do ban déu xac dinh. Méi thi nghiém I4p lai 03 Ian.

Bang 3. B6 tri thi nghiém t6i wu nhiét dé bién tinh thuy tinh

Thi nahiém Nhiét do Khéi lugng NaOH 30% Cao Thoi gian
ghie bién tinh (°C) thay tinh (gam) (mL) (gam) (gio)
1 50
2 100
50 30 5 12
3 120
4 150

Qua trinh xac dinh ndng dé Fe dwa theo tiéu chudn AOAC 974.27.
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2.4. Khao sat th&i gian téi wu quy trinh bién tinh thay tinh

Qua trinh so sanh dua trén hiéu suét x& Iy dung dich Fe cé néng do ban d4u xac dinh. Mai thi
nghiém Ip lai 03 Ian.

Bang 4. B6 tri thi nghiém téi wu th&i gian bién tinh thay tinh

Thi nghiém b.Iht‘ti gian. . I’(hé’.i Iuong NaOH 30% Ca0 Nhiét dé
ién tinh (gio) thay tinh(gam) (mL) (gam) (°C)
1 2
2 4
3 8 50 30 5 100
4 12
5 24

Qua trinh xac dinh ndng do Fe dwa theo tiéu chudn AOAC 974.27.
2.5. Khao sat thé tich NaOH 30% t6i wu trong quy trinh bién tinh thiy tinh

Qua trinh so sanh dua trén hiéu suat x(r Iy dung dich Fe c6 néng do ban dau xac dinh. M&i thi nghiém
I4p lai 03 lan.

Bang 5. Bé tri thi nghiém tdi wu thé tich NaOH 30% trong bién tinh thay tinh

Thi nahiém NaOH 30% Khéi lugng Thoi gian Ca0 Nhiét do
ghic (mL) thay tinh (gam) bién tinh (gio) (gam) (°C)
1 20
2 25
50 4 5 100
3 30
4 35

Qua trinh xac dinh ndng dé Fe dwa theo tiéu chudn AOAC 974.27.
2.6. Khao sat khéi Iwgng CaO t6i wu trong quy trinh bién tinh thuy tinh

Qua trinh so sanh dua trén hiéu suat xr Iy dung dich Fe c6 néng d6 ban dau xac dinh. M&i thi nghiém
1&p lai 03 lan.

Bang 6. Bé tri thi nghiém tdi wu khdi lweng CaO trong bién tinh thiy tinh

Thi nghié Ca0 Khéi lugng Thei gian NaOH 30% Nhiét do
Inghiem (gam) thady tinh (gam) bién tinh (gi&) (mL) (°C)
1 03
2 05
50 4 30 100
3 07
4 10

Qua trinh xac dinh ndng dd Fe dwa theo tiéu chudn AOAC 974.27.
2.7. Khao sat lwu lwgng xi Iy clia vat liéu bién tinh

Qua trinh so sanh dua trén hiéu suat xr Iy dung dich Fe c6 néng d6 ban dau xac dinh. M&i thi nghiém
I4p lai 03 lan.
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Bang 7. B4 tri thi nghiém téi wu lwu lwgng trong quy trinh x& ly kim loai

Thi nahiém Luu luong Vit liéu Nhiét d6 Kim loai Néng dé
P (mL/s) bién tinh (gam) xu ly (°C) xurly ban dau (mg/L)
1 01
2 02
20 25 Fe 1,40
3 03
4 04

Qua trinh xac dinh ndng dé Fe dwa theo tiéu chudn AOAC 974.27.
2.8. Khao sat kha nang xtr ly Fe, Cu, Pb, Ni trong nwéc cla vat liéu bién tinh

Bang 8. B tri thi nghiém khao sat kha nang xtr ly Fe, Cu, Pb, Ni trong nwéc
cua vat liéu bién tinh

S Vatliéu Nhiét d6 Luu luong I
nghiem bién tinh (gam) Xt 1y (°C) (mL/s) im foal
1 Fe
2 Cu
20 25 02
3 Pb
4 Ni

Thi nghiém dwoc tién hanh trén 03 phwong an:
- Thwe hién x& ly dung dich chtra riéng tirng kim loai Fe, Cu, Pb, Ni trong nwérc;
- Thue hién xt ly dung dich chira hén hop Fe, Cu, Pb, Ni trong nwéc;

- Thye hién x@ ly nwéc thai vo co phang thi nghiém Khoa Hoa hoc U’ng dung tai Trvong Pai hoc
Tra Vinh.

M&i thi nghiém dworc 1&p lai 03 1an. Danh gia két qua théng qua hiéu suét xt Iy kim loai.
Qua trinh xac dinh n[‘)ng do Fe, Cu, Pb, Ni dwa theo tiéu chudn AOAC 974.27.
2.9. Khao sat kha nang tai stv dung vat liéu bién tinh

Bang 9. Bé tri thi nghiém khao sat kha ning tai str dung vat liéu bién tinh

o Vatliéu Nhiét 5 Luu lugng L
[lspuises bién tinh (gam) xir 1y (°€) (mL/s) b
1 Fe
2 Cu
20 25 02
3 Pb
4 Ni

Thi nghiém dwoc tién hanh trén 03 phwong an:
- Khao sat kha ndng xt ly hén hop kim loai Fe, Cu, Pb, Ni ctia vat liéu bién tinh 1an dau tién.
- Khao sat kha nang xtr ly hdn hop kim loai Fe, Cu, Pb, Ni ctia vat liéu bién tinh & 1&n xt ly thir 02.

- Khao sat kha nang x Iy hén hgp kim loai Fe, Cu, Pb, Ni cla vat liéu bién tinh da dwoc rira acid
HNO, 5% sau lan xi ly thir 02.
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M&i thi nghiém dwoc lap lai 03 I&n. Panh gia két qua
théng qua hiéu suét xt ly kim loai.

Qua trinh xac dinh néng do Fe, Cu, Pb, Ni dya theo tiéu
chudn AOAC 974.27.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat nhiét do tbi wu quy trinh bién
tinh thay tinh

Néng dd Fe sau khi xt ly ciia mau thdy tinh chwa bién
tinh 1a 1,62 (mg/L). Tr két qua khao sat cho théy rang, trong
thanh phan thay tinh c6 chira s&t nén ndng do Fe sau xi ly
ctia mau thady tinh chwa bién tinh cao hon néng dé dung dich
Fe trwde khi xv ly.

Hiéu suét xtr ly Fe cao nhat déi véi vat lieu dwoc bién
tinh & 100°C. & cac nhiét dd cao hon hoac thédp hon, vat liéu
tao thanh xt ly Fe kém hiéu qua. Nguyén nhan la do nhiét
dd anh huwéng dén qua trinh tao bé mat trao dbi ion cla vat
liéu bién tinh. V&i nhiét d6 100°C, cAu tric Ca-O dwoc sap
xép trat ty va cé mat do Ion. Tl d6 gilp qua trinh trao ddi
ion tét hon. Vi vay, chon nhiét dd téi wu cho quy trinh bién
tinh 1a 100°C.

3.2. Két qua khao sat thei gian tdi wu quy trinh bién
tinh thay tinh

T két qua cho thay thoi gian ti wu cho qua trinh bién
tinh thay tinh 1a 4 gi&. Thoi gian ngén hon thi cac lién két
Ca-O s& khong di mat do dan dén kha nang trao dbi ion
thap. Thoi gian qua dai sé lam cho cac lién két Ca-O khéng
c6 trat ty do sw chdng chét 1én nhau lam gidm kha nang trao
déi ion.

3.3. Két qua khao sat thé tich NaOH 30% tdi wu trong
quy trinh bién tinh thay tinh

Qua trinh khao sat 04 thé tich NaOH khac nhau tim ra
dwoc thé tich 30 (mL) 1a t&i wu cho quy trinh bién tinh thay
tinh. Trong phan &ng tao khoang tobermorite trén NaOH
déng vai trd 1a méi trwdng phan (ng tao diéu kién cho Ca-O
tham gia lién két vao mang silicate thuan loi nhét, theo khdo
sét cua gido sw Coleman khi ting néng do Na+ lam tang téc
dd phan (rng gay can tré dén sy hinh thanh tobermorite.
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3.4. Két qua khao sat khéi lwging CaO téi wu trong
quy trinh bién tinh thay tinh

Két qua nhan dwoc khéi lugng CaO téi vu cho quy
trinh bién tinh thay tinh 14 5 (gam) déi véi 50 (gam) thay
tinh can bién tinh. Khi CaO qua th&p sé khong dd nong
d6 dé tao lien két Ca-O cho bd mat vat liéu. Khi Ca-O
qua cao sé tao thanh I¢p CaCO, bao phi bé mat vat liéu
lam giam kha nang trao ddi ion.

3.5. Két qua khao sat Iwu lwgng xiv ly cia vat liéu
bién tinh

Nghién ctru cho thdy khi lwu lwong cang cham thi
kha n&ng tiép x(c gitra vat liéu va dung dich can x0 ly
tét hon va co thoi gian trao doi ion tét hon. Vi thé, tai lvu
lugng 01 mL/s cho két qua t&i wu nhat. Tuy nhién, voi
luu lwgng 02 (mL/s) cho hiéu suét xt Iy cao twong ddi
v6i lru lvong 01 (mL/s). Vi thé chon Iwu lvgng téi wu
cho quy trinh xtr Iy 1a 02 (mL/s).

3.6. Két qua khao sat kha nang xw ly Fe, Cu, Pb
va Ni trong nwéec clia vat ligu bién tinh

T cac két qua Biéu dd 6 - 7 - 8, hiéu suét xtr Iy cac
kim loai cao nhét khi x(r ly riéng I& tirng kim loai. Khi co
nhiéu kim loai trong nwéc can xtr ly thi hiéu xuét giam.
Tuy nhién, kha nang xtr ly kim loai nang cta vat liéu thay
tinh bién tinh vAn kha cao, gan 30% khi ap dung xt ly
nuwoc thai vo co cla phong thi nghiém Khoa Hoa hoc
U’ng dung, Trwerng Pai hoe Tra Vinh.

3.7. Két qua khao sat kha nang tai str dung ctia
vit lidu bién tinh

Két qua cho thay, kha nang tai str dung cta vat liéu
thay tinh tang khi dwoc rira lai véi acid HNO, 5%. Thue
nghiém nay chirng thwc kha nang thu hdi cac kim loai
sau khi dwoc hap thy bdi thay tinh bién tinh va kha nang
(rng dung ngoai thuc té rat cao.
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Biéu dé 6. Két qua khdo sdt kha ndng xi Iy riéng
Ié kim logi Fe, Cu, Pb, Ni trong nuéc cla
vat liéu bién tinh
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Biéu dé 9. Két qua khdo sdt kha ndng
xu Iy hén hgp kim logi Fe, Cu, Pb, Ni
ctia vat liéu bién tinh lan ddu tién
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Bidu g6 10. Két qud khdo sdt khd nang xd iy hén hap kim
loai Fe, Cu, Pb, Ni cia vat liéu bién tinh ldn thi 02

4. KET LUAN
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Bidu @4 11, Két qud khdo sdt khd nang tdi xi Iy hdn hap
kim loai Fe, Cu, Pb, Ni ca vt ligu bién tinh da duoc ria lai
véi acid HNO, 5%

Nghién clru da thanh céng trong viéc tai ché thiy tinh phé thai ctia phéng thi nghiém thanh vat liéu

XU Iy nude voi quy trinh don gian:
- 50 (gam) thiy tinh nghién nhd.
- Thé tich NaOH 30% & 30 (mL).
- Khdi lugng Ca0 1a 5 (gam).
- Nhiét d bién tinh la 100°C,
- Théi gian bién tinh 12 4 gidr,

Vat liéu nay cé kha nang xir Iy kim loai Fe, Cu, Pb va Ni trong nwére thai vé co véi hidu suat cao, Hon
thé, nghién ciru da chirng t6 kha nang tai str dung cla vat liéu bién tinh va phuong phap thu hai cac kim
Ioai trong nwrdre thai bang cach rira lai véi acid HNO,. Mghién clru da chirng thire thanh céng mét giai
phap méi dé& bao vé& mbi trudng tir rac thai thiy tinh. M6t gidi phap vira cé thé x(r Iy rac thai thay tinh,

vira co thé xi¥ ly nwére thai chira kim loai nang va co thé thu hdi cac kim loai nang. Bén canh do, vat lidu

lai ¢6 kha nang tai sinh str dung. Nghién ctru thure sy & burde ddu cho cac cong trinh bao vé méi trudng

trang twong lai. Hy vong cac nghién clru tiép theo sé khao sat thém céac yéu t6 khac (pH, thai giai riva,

néng do acid gidi rra,...) d& gilp nghién ctru hoan thién hon.
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