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Toém tat - Bai béo trinh bay v& van d& danh gia chat lwong nwéc
hd khu F Truwdng Dai hoc Bach khoa, Pai hoc Da Nang va két qua
van hanh mé hinh dung vat liéu PGa21Ca dwoc dé xuét xt ly nwéc
hd. Két qua cho thay, cac théng sb phan tich cta nwéc hd khu F
dat quy chuan cho phép. Tuy nhién hd khong cé kha nang tw lam
sach, nwéc luén duc do tdo. Vi vay dé ting kha nang tw lam sach
va canh quan hd nudc trong dep hon, tac gia dé xuat mé hinh xi
ly v&i vat liéu keo tu PGa21Ca. Chét lwong nwéc dau ra rat tot, cd
kha nang tai st dung cao va than thién méi trwong. M6 hinh xir ly
theo mé 20L/mé v&i théng sb téi wu: téc do khuay 30 vong/phut,
thoi gian khudy 5 phut, thdi gian 1&ng 8 phit, lidu lwong 3.5 g/mé,
pH 6.82-7.68. Hiéu suét xt ly do duc 92%-97%, TSS 90%-96%.
Nghlen ctru nay cho thay tiém nang (ng dung vat liéu PGa21Ca
dé xt ly nwéc hd cé dd duc cao hay c6 lwong tao nhiéu.

T khéa - nwéc hd ; x& ly nwéc ; PGa21Ca ; keo tu tao bong ; mo
hinh keo tu tao béng.

1. Pit van dé

Hb nuée khu F, Truong Pai hoc Bach khoa - Pai hoc
Pa Néng tao canh quan cho ngdi truong c6 bé day lich sir
hon 40 nam. M6t noi rat ddc trung khi truong t6 chirc cac
ngay ki niém. Trong nhitng nim gan day, nudc hd ludn co
mau xanh luc, khong nhin thiy day ciing nhu c tung ting
boi 16i, 1am giam vé dep cta ho.

Céc nha khoa hoc dd nghién ciru chit keo tu c6 kha
nang phan huy sinh hoc véi tén goi 1a PGa21Ca voi thanh
phan chinh 1a poly-gamma glutamic axit (PGA), c6 kha
ning két dinh cao tuy theo trong lugng phén tir ciia nd. Hon
nira, PGA rat pht hop cho qué trinh xir Iy nudce vi né co
kha nang phan huy sinh hoc va hoan toan khong doc. Céac
nha khoa hoc dang tlep tuc nghién ctru kha nang ing dung
va phat trién cua no dbi véi cac linh vuc xir 1y nude, ké ca
xir Iy nude cap va nude thai.

Trong nudc hd, sy sinh san cac vi sinh vat nhu thyc vat
n6i 1am giam d¢ trong hodc gay mui hoi khién méi truong
nude bi xudng cp. Cac nha khoa hoc Nhat Ban di dung
PGo21Ca dé thir nghiém trong xir 1y nuéc hdo Amida &
Thanh phd Osaka. Nu6c hd nay c6 mau xanh quanh nim
va dyc do c6 thuc vat ndi. Sau khi bd sung PGa21Ca vao
hd, nude da tré nén trong, do tao két tu ciing cac tap chat
trong nudce, chit lwong nude duoc cai thién dang ké. Tiép
theo, cac nha khoa hoc da xir Iy nu6c hd Ushikuka bang
cach phun dung dich PGa21Ca va dé khoang 10 tiéng. Két
qué 1a nudce trong hd tro nén trong hon, ¢ thé nhin thay ca
boi va ca day ho.

Abstract - This article presents an evaluation of the water quality of
the F lake in University of Science and Technology, the University of
Danang and results of operating a model using materials PGa21Ca
in lake water treatment. The findings showed that the analyzed
parameters of the F lake reached the set standards. However, the
lake is not capable of self-cleaning, and the turbidity is always high
due to algae. In order to increase the self-cleaning capability and the
scenery of the lake, the authors propose a processing model using
PGa21Ca flocculation material, which can greatly improve output
water quality that is highly reusable and environmentally friendly. The
20L/ batch processing model has optimal parameters: the stirring
speed is 30 rpm, the stirring time 5 minutes, the sedimentation time
8 minutes, PGa21Ca dosage 3.5 g/batch, pH value 6.82 - 7.68.
Turbidity and TSS treatment efficiency are 92%-97% and 90% -96%,
respectively. This study shows potential applications for processing
water with high turbidity or plenty of algae.

Key words - Lake water; water treatment; PGa21Ca; flocculation;
model flocculation.

Xuét‘phét’ tur tinh hinh trén, cac tac gia da dé xuét “Panh
gia va d¢ xuat giai phap xur 1y nu6e ho khu F, Truong Dai
hoc Bach khga, Pai hoc Pa Nang” nham déanh gia chat
lugng nudce ho, dong thoi de xuat cac giai phap xur Iy nude
ho than thién véi moi trudong.

2. Pbi twong, phwong phap nghién ciru
2.1. Péi twong nghién ciru

- Qua trinh keo tu tao bong.

- Cac vat liéu keo tu nhu phén qh()m, pheén sat, PAC,
PGa21Ca, cac thong so dénh gid chat luong nude, va cac
tl}éng ) téiruu loai bd chat 6 phiém cua vat liéu PGo21Ca:
toc do khuay, thoi gian khuay, lugng vat liéu, thoi gian
lang, pH.

- Nude hd khu F, Truong Pai hoc Béch khoa, Pai hoc
ba Nang.

2.2. Phuwong phap nghién ciru
2.2.1. Phuong phap thu thdp dit liéu

Dé tai tién hanh thu thap va thong ké cac tai liéu, nghién
clru da cong b6 trong va ngoai nudc lién quan tdi van deé
ngudn nudc, nude hd, qua trinh xir Iy nude bang vat liéu
keo tu tao bong.

2.2.2. Phirong phdp diéu tra bang phiéu khdo sat

_ Viéc thu thap s6 liéu dugc thuc hién bang cach phong
van va lay y kién truc ti€p sinh vién, can bo vé sinh va giang
vién cua truong Pai hgc Béch khqa, DaiNhoc ba Nang véi
bang cau hdi dugc thict ké va chuan bi san.
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2.2.3. Phuong phdp ldy mau va phan tich
Tién hanh khao sat, 1y mau, va phan tich cac chi tiéu
nudC mat theo hé thong tiéu chuan Viét Nam hién hanh.
2.2.4. Phuong phdp mé hinh thuc nghiém
Phuong phap nghién ctru thyc nghiém trén cac mo hinh
nham xay dung co s¢ khoa hoc d¢ xac dinh cac thong s6
tinh toan thiét k& cho qua trinh keo tu tao bong. Tur cac s6
liéu thye nghiém co thé xac dinh giai phap cong nghé ap
dung thuc t€ cho nudce ho.
2.2.5. Phirong phdp xir Iy s6 liéu
- Phan mém tng dung Microsoft Excel théng ké va xir
1y s0 lidu.
- Tinh toan, so sanh theo cac tiéu chuan, quy chuan Viét
Nam hién hanh.
Cong thuc tinh higu suat xir ly tong chat ran lo ling
trong nudC nhu sau:
TSS1 — TSS2
TSS1
Trong d6, TSS1va TSS; [ﬁn luot 12 tong chit rén lo
Iteng trung binh cia mau ban dau va sau xu ly (mg/L).

H(%) = x100 (%)

3. Két qua nghién ctru va thao luin
3.1. Khdo sdt va ddnh gid chit lugng nudc hé khu F
Truong Dai hoc Bach khoa, Dai hoc Da Nang

3.1.1. Dzeu tra khdo sat giang vién, sinh vién va nhan vién
phuc vu vé hién trang va nhu cdu cdi thién ho nwée khu F.

Diéu tra, khao sat giang vién va can bg, nhan vién phuc
vu (GV va CBNVPV) (30 phleu) sinh vién (SV) (500
phiéu) vé hién trang va nhu cau cai thién ngudn nudc hd
nudce khu F, Truong Pai hoc Bach khoa, Pai hoc Pa Nang.

Theo két qua diéu tra khao sat hién trang canh quan chét
luong nuée ho 14 binh thuong (50% ¥ kién cua GV). Tuy
nhién can quan tam dén viéc don vé sinh hd nudc (23,2%),
y thitc SV va hé sinh thai thiy sinh. Dy manh cong tac tuyén
truyén van dong nang cao ¥ thirc SV trong viéc bao vé hd
nude. Pic biét, can ¢ nhitng giai phap t6i wu va bén virng
cho cai thién canh quan chét lwong hd nude trong tuong lai.

60

48,4

a1 43,7 mGVva.LSV
40 /7 N
S %
& 20 15
o 23 6,3
0 4 7/,
Tét Khong tét  Binh thuong  Khong biét

Hinh 1. Pdnh gid diéu kién canh quan nwdc hé khu F

40 E GV va NVPV
27,3 #SV
16,2 194 21,3
20 97
é “7 u/ a’W
Y thte sinh  Nuée duc, V¢ sinh Khac
vién (vut rac) ban khong thuong
Xuyén

Hinh 2. Nguyén nhan lam canh quan hé mede khéng tot

mGV vaNVPV #SV

40 oy
— 30 %
S 20 /
- IWWR,
0 N
Chuacé  Trénghoa Vésinhvét B sung Khéc
sling rac nuge
Hinh 3. Gidi phdp da thue hién tai ho
100 R
® GV va NVPV
60,8 4 SV
50 R 38 2
2, e R >y
0 :
Khong Khéng biét
H|nh 4. Thay va bé sung nwde ho
60
®GVvaNVPV SV 449
40 33,3361 338 7
3 20,8/
=20 12,1 9,8 9,2
. 7, By, B, B8

Car6 phi Béo tao Hoasling Khong ¥ kién
Hinh 5. Béng thuc vit thuy sinh ¢6 trong ho

MGV vaNVPV ~SV

100 98,2 96 100
100 pummy ——
S 50 B R
RN 15 EREN 4

Co Khéng y kién Canh quan
xanh sach dep

Nudce duc

Hinh 6. th{ cau va muc dich cia viée ing ho cdi thién
chat luong, canh quan hé nudc khu F

Nhu céu cai thién canh quan, chét lwong hd nude duoce
da s6 GV (100%) va cac ban sinh vién ddng tinh, ung hd
nhdm chung muc dich cai thién canh quan hd nuéc xanh -
sach - dep va bao v¢ méi trudng.

Ngoai viée khao sat y kién ctia moi ngudi thi nhom tac
gia con tién hanh khao sat thuc té. Két qua khao sat bang
phiéu diéu tra SV, GV va CBNVPV trong trudng khép voi
két qua khao sat thyuc té cua tac gia la trong hd chu yéu chi
¢6 ca rd phi, béo tdo va hoa sung.

3.1.2. Khdo sat danh gid hién trang chdt heong niwde ho
khu F

So sanh véi QCVN 08-2015/BTNMT, céc thong sb
phén tich miu nuwéc hd nam trong gidi han cho phép. Tuy
nhién, theo cam quan nudc cd6 mau xanh luc do tdo, nén
lam giam vé dep cta hd, 1a noi thudng t6 chirc cac sy kién
va dia diém dé thu gidn va ngam canh ciia GV va SV. Ho
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khoéng c6 kha nang ty 1am sach nén can xur 1y tdo, dé lam
nudc trong hon.

Hinh 7. Vi tri ldy mdu nuée

Bing 1. Két qua khdo sat danh gid chat lwong nieée hé khu F

D6 duc S8 N-NH," | P-PO,* .

STT| Moy [Cr L R | e (P | gy GHICHU
1 | 1522016 | 249 [646651 412 | 206 02 01
2 | 20012016 | 241 [651668] 369 | 202 02 | 008
3 | oai2016 | 246 (639643 3901 | 215 025 | 012
4 | ouzio016 | 238 656662 402 | 221 019 | 011 [Nubco mirc 60cm
5 | 03032016 | 243 [6626.69] 396 | 217 025 | 009
6 | 03102016 | 229 [650661 403 | 218 021 | 009
7 | 16632016 | 242 |642:652] 421 | 223 026 | 015
8 | 2232016 | 236 [7.92803] 398 | 206 019 | om
9 | 04042016 | 308 [664671] 412 | 228 02 | 011 | 9ngay saukhi bd sung nuéc
10 | 04072016 | 399 656662 471 | 219 019 | o1
11 | 041202016 | 317 [680-692 422 | 226 02 00 | i i ning, muc
[ 12 | 15042006 | 485 [8.32841] 413 | 0213 02 [oat | o (toom)
13 | 170042016 | 323 795810 436 | 221 019 | 01 Joite e ronghd
14 | 20042016 | 283 [7287.31] 432 | 219 021 | o012
15 | 20004/2016 | 282 792811 428 | 222 02 | 009
16| T8 288 | 6579 | 414 | 2171 | 021 | oal

QCWN 559 | 50 30 0.9 03

3.2. Pdnh gid khd ndng xir Iy nwéc ho khu F ciia vit liéu
keo tu PGa21Ca

3.2.1. Lieu heong PGo2lCa va pH toi wu; so sdnh
PGo21Cavai cac vat liéu keo tu dang sur dung tai Viét Nam

Thi nghiém trén bo Jar-Test, cho chét keo ty vao mdi
binh véi liu lugng khac nhau, dong thoi khuay véi toe do
theo thuc nghiém tir 30 - 45 vong/ phat trong thoi gian 5
- 10 phut. Ling két tua trong thoi gian 10 - 30 phut. Lay
mau nude da lang trong mdi binh phan tich: do duc, tong
chat ran lo lang (TSS), pH va COD.
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Hinh 8. Két qua khdo sat téc dj khudy t6i wu
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Hinh 9. Ank hudng cua lwong vit liéu keo tu dén dg pH
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Hinh 10. Anh huéng ciia lwong vit liéu keo tu dén kha ndng
xi Iy téng chdt rdn lo limg
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Hinh 12. Anh hwong cua lwong vat liéu keo tu dén kha nang
xik Iy chat hitu co
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Hinh 13. Hiéu sudt xit [y theo tong chdt rdn lo limg
Liéu luong t6i wu cia vét lidu PGa21Ca 14 0,09¢/1 voi
gia tri pH 7,28 — 7,36, d6 duc 0,68 NTU hiéu suét xir ly
TSS dat trén 90% cao nhat so vdi cac vat liéu con lai véi
téc do khudy toi wu 30 vong/phit va thoi gian khuay ti wu
10 phat. Hinh dang va d6 bén ciia bong cin cua vat liu
PGa21Ca tot nhat. T thi nghiém cho thdy vat liéu

PGa21Ca c6 kha ning keo tu tao bong t6t nht.

3.2.2. Kha ndng sinh truéng va phdt trién cia cd trong

nwoc sau khi keo tu voi cac vat lieu keo tu khac nhau
Nudc sau khi keo tu c6 ca bong can & lidu lugng 0,09 g/L,
téc do khudy 30 vong/phit 1a moi trudng sdng cho cé. Tac
gia da 1am 2 dot thi nhiém dé dénh gia kha ning sinh trudng
va phat trién cua ca trong nude sau keo tu voi cac vat ligu
keo tu khac nhau trong vong 1 tudn. Trong hai dot thi
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nghiém, ca trong moi trudng co6 vat liu PGa21Ca déu vuot
troi hon vé kha nang thich nghi va phat trién. Dic biét, tuy
khong thay nu6e va cung cap thire an nhung ca van phat
trién binh thudng, diéu d6 chimg t6 trong nude ¢6 chét dinh
dudng cao va kha nang lam sach nudc tot. Trong khi d6 véi
céc vat liéu con lai, chét luong nude lai xau di nhanh chong
va kha nang thich nghi cta ca khong cao.
3.2.3. Khd ndng sinh truéng va phdt trién cia cdy sir dung
bun can, nuedc sau khi keo tu voi cde vt liéu keo tu khdc nhau
Chon cac cdy Than tai, Phi quy cung kich thudc, mam
va 1a. O thi nghiém nay, tac gia chon ca 2 phuong phap
trong, d6 1a trong trong chdu véi cung ngudn dét va trong
thiy canh, sau d6 tudi nudc va bon can bun cho cac chiu
cay trong dat voi cac vat liéu khac nhau ngay 2 lan.
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Hinh 18. Chiéu ddi ré ciia cdy Phii quy trong trong nude

Hinh 19. Hinh dnh chiéu dai ciia ré cdy Phl quy trong nurée

Dbi voi trong cay thily canh, cay Phu quy trong trong vat
liéu PGa21Ca phat trién nhanh & ca ré, than va 1a so véi
cac cdy trong cac vat liéu khac. Cay Thin tai trong nudc
chira phén st nay mam nhanh khoe, tuy nhién phan gbc
héo khong phat trién; 601 v6i phén Nhom, PAC thi than cay
héo dan khong phat trlen Déi vdi cay trong trong dat, ca 2
loai cdy déu phat trién nhanh vé than va 13, mam v&i cin
bun PGa21Ca so voi cac vat liéu con lai.

3.2.4. Thi nghiém mé hinh sir dung vdt liéu PGa21Ca
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Hinh 24. Két qua xir Iy chdt lo limg



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAl HOC DA NANG, SO 9(106).2016 57

‘.
t

@) b

Hinh 25. Niede hé triede (a) va sau (b) khi xit Iy
3.3. Pé xudt két hop gidi phdp ky thudt, sinh thai va qudn
Iy doi voi vigc cdi tao chat lwong nwéc ho va cinh quan
Xung quanh
Xuit phat tir cac két qua khao sat va thyc nghiém thu
dugc, nhom tac gié da dua ra cac d€ xuat nhu sau dé cai tao
chat luong nudc ho va canh quan xung quanh:

@J

3.3.1. Gidi phap cong nghé

Véi tong dién tich 350m2, dung tich khoang 140m? nudc,
can 24,5kg PGo21Ca hoa tron voi nude theo ti 16 1:20 (5%
PGa21Ca). S6 nhan vién thuc hién cong viéc 1a 4 ngudi, mdi
nguoi s€ hoa tron dung dich 2 lan. Vay can 3,1kg vat liéu hoa
tron v6i 62L nude trong x6 nhya cho 1 ngudi trong 1 1an pha
dung dich. Luong dung dich sau khi pha trudc khi cho xudng
hd 13 490L. Tinh toan so bd thdi gian hoa tron dung dich
PGo21Ca 5 phut/lan, thoi gian tuéi dung dich PGe21Ca va
khudy hoan thanh cho 1m2nuéc hé 1a 3 phut/lan, thi tong thoi
gian hoan thanh céng viéc cua 1 nhan vién cho 2 dot 14 4,6 gio.

Cu thé 04 nhan vién thyc hién hoa trén dung dich
PGa21Ca véi dang ti 1€ tinh toén, dung ca 1,5L mic va tudi
dung dich xubng hd tuong tmg 1m?, sau d6 ding chéi swong
khudy déu quanh trong vong 3 phit. Khi di chuyén duéi hd
tranh cho can d4y x4o tron 1én trén bé mit gay anh hudng hidu
suat xir ly. Sau khi qua trinh keo tu hoan thanh, ding vot vét
16p bong cin ndi 1én trén. Luong bun cin con lai 1a chat dinh
dudng cho cac loai dong thuc vét trong hd sinh trudng va phat
trién, dong thoi tudi cay xanh & khu vuc xung quanh hd.

Tong chi phi cho mét dot xtr Iy 1a 5.200.000 VND,
trong d6 chi phi cho vt liéu PGa21Ca la 4.900.000 VND
va chi phi cho dung cu 1a 300.000 VND.

3.3.2. Gidi phap sinh thai

- Két hop str dung vat li¢u keo tu x1r 1y tdo, dat hon non
bo hoac da ngﬁm dudi hd tao noi cu tra cho ¢4, va noi cac
ciy bam try phat trién.

- Trong thém céy thuy sinh dudi hd dé tao canh quan
va sir dung chat dinh dudng trong hd sau khi xir 1y, can
bang hé sinh thai ho nhu than tai, chubi hoa, day 14 nhimng
loai cdy dé& thich nghi, phat trién tot va tao canh quan dep.

- Tuy nhién trong hd c6 rat nhiéu cé4 ré phi, mot loai ca
an tap. Dé khic phuc, truong hop ca ro phi an cac thuc vat
thity sinh, thyc hién moé hinh cdy than tai dudi nudc gom
12 6ng nhya dudng kinh 100mm, chiéu cao 60cm; dudi day
ong chira d4 s6i nho véi bé day 20cm. Cay dugc trong bén
trong cac 6ng nhya cach day ho 20cm. Cac dng nhya dugce
lién két v6i nhau bang 2 day thép manh xuyén qua dng
nhwa cach nhau 20cm. Chirc ning cua dé soi 1 gitr cho dng
nhya ding virng, gitp bo r& len 161 xudng day hat chit dinh
dudng va bao v¢ khong bi c4 rd phi an, ddm bdo sy phat

trién cua cay. B4 tri 20 md hinh dat tai cac vi tri trong hd.
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Hinh 26. M6 hinh trong cdy duéi hé

3.3.3. Gidi phap quan Iy

Nha truong phdi hop voi cac phong ban lién quan
(Phong Cong tac sinh vién, Doan trudng va cac khoa) cung
tuyén truyen vén dong moi thanh vién trong truong khong
vut rac xuong hé dé gop phan bao vé canh quan hd nudc;
ddng thoi két hop voi t6 vé sinh moi trudng vot rac, 14 cay
thuong xuyén.

4. Két luan

Nghién ctru ndy cho thiy tiém ning tmg dung vat liéu
PGo21Ca dé xir Iy nuée hd co do duc cao va c6 luong tao
nhiéu véi hiéu suat xir Iy do duc 92%-97%, TSS 94% - 96%
dugc van hanh véi cac thong sé nhu sau tdc do khuay 30
vong/phut, thoi gian khudy 5 phut, thoi gian lang 8 phut,
lidu luong 3,5 g/mé 20L, pH 6,82 - 7,68.

Ngoai ra, vat liéu PGa21Ca dac biét an toan véi voi
dong vat va thyc vat khi bong cén sau keo tu dugc xem 1a
ngu(“)n thire an va chit dinh dudng cho ca va cac loai thuc
vat sinh truong trong hd. Vi vay, nude hd sau xir 1y c6 kha
nang tai st dung lai dé nudi c4, giup thuc vay thay sinh
trong hd phat trién cling nhu tudi cdy xung quanh hd.

Nhom tac gia s& tiép tuc tién hanh lam thi nghiém dé
danh gia chu ky str dung vat li¢u keo tu PGo21Ca trong
viée xtr Iy hd nude khu F.
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