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L.

¢ Méi truong

NGHIEN CUU UNG DUNG H

DE XU LY KIM LOAI NANG SAT

TOM TAT

Cong nghé bai loc trong cay nhan tao (CWs
uu diém chi phi thip, than thién vi moi truong v
dung hé bai loc trong cay nhan tao véi cdy say
trdu thuy phan dé xu ly kim loai nang Fe, Mn
va vo tru thity phan c6 kha ning loai bo tot Fe, Mn,
két hop trong cay sdy trén 16p vat lieu
cao. Sau thoi gian 24h, gid tri Fe, Mn t
va 82-96%.

Tu khoa: Bai loc trong cdy,

Nhan bai: 18/3/2021; Stia chita: 24/3/2021;

1. bat van dé

Xii ly kim loai nang (KLN) trong nudc thai la van dé
dugc quan tim nghién ctiu & rit nhiéu noi trén thé gidi
va Viét Nam. C6 nhiéu phuong phap dugc ép dung dé
xt Iy nudc thai nhiem KLN nhu héa hoc, héa ly va sinh
thai. Phuong phép sinh thai c6 uu diém la don gian, dévan
hanh, tiéu tén it ning higng, tranh dugc cic 6 nhiém thi
cdp, dugc quan tam nghién ciu trong thoi gian gan day
[1]. Cong nghé bai loc tréng cay nhén tao la phuong phdp
sinh thai dugc nghién ctiu ting dung dé xii ly nhiéu loai
nudc thai nganh dugc [2], nudc thai nhudém vai soi [3], ri
dudng [4], nudc thai cong nghiép gidy [5], nudc thai chtta
kim loai ning,... dat hiéu qua cao. Trong nghién cdu nay,
ching i stt dung hé bai loc trong cay nhan tao vdi cay say
(Phragmites australis Cav.) dugc tréng trén hé vat liéu loc
chita d4 voi va vo triu thity phan. Trong do, cay sdy 1a thuc
vat thity sinh c6 kha ning tich lity KLN vao sinh khéi [6].
P4 véi v6i thanh phén chinh la cic mudi cacbonat canxi
6 kha nang lam tang pH va tao diéu ki¢n két tha cic ion
KLN. V4 trdu cung cip nguén cacbon cho cdy phat trién
nhd sy phan cét ctia céc vi sinh vat phén hay cellulose, vo
trdu ciing gop phan lam gid thé dé céc vi sinh vét phit trién,
dic biét 1a vi sinh vét khit sunfat tao thanh ion sunfua sé
loai bd cac ion KLN bang cach két tia chiing. Pong thai,
qué trinh thity phan ciing lam ting kha nang hip phu kim
loai ctia vo trdu.

EBAILOCTR

) dugc nghié
3 hiéu sudt xu
(Phragmites australis
trong nudc thdi. Két q

4 véi, vo trdu thay phan
rong nudc thai gidm nhan

sdt, mangan, v0 trdu, dd voi.
Duyét ding: 26/3/2021.

6NG CAY NHAN 17
" MANGAN TRONG NUGC Thj,

Db Thi Haji»

Bui Thi Kim Apy,
Nguyén Vin Thanh
Nguyén Vian Bipps

o)

1 ciu ting dung dé xd ly nhiéu loai nudc thaj vg;
i ly cao. Trong nghién ctiu nay, ching tgj g
Cav.), trong trén 16p vat liéu dd voj, v
u thi nghiém cho thdy, vat liéu da ve;
oai bo >76,2%. Hé bii loc tréng cdy nhan ta,
<6 kha nang xt ly kim loai nang véi nong dy
h, hiéu sudt xit Iy Fe, Mn lin lugt ti 86-98%

hiéu sudt 1

o

2. Vit liéu va phuong phip nghién ciu

2.1. Vat liéu va thiét bi

- Cay Say - Phragmites australis (Cav.) 1a mot loai ciy |
nhiéu ndm thudc ho hoa thao (Poaceae), phan b6 6 nhing |
viing it liy & ca khu viic nhiét ddi va on déi ciia thé gii.
Say dugc thu tii ven song Hong vé trong trong Vién Cong |
nghé moi truong, Vién Han lam Khoa hoc va Cong nghé |
Viét Nam L

- Vo trdu la phu phdm nong nghiép, dugc thu tric |
tiép tit cic xudng xay xat & Khodi Chau, Hung Yén,vo |
trdu kho rdo, khong nim méc. Phan trim trung binh cla
céc thanh phan trong vo trdu nhu sau: Lignin: 19,30%
Hemicellulozo: 23,14 %; Cellulose: 33,71%. Sau d6 dugc |
thtty phan bing cach cho vé tréu vao nudc c6 chia cicvi |
sinh vat thity phin xenluloza trong thdi gian 3 thdng, sau
d6 tién hanh loc tich d€ thu dugc vé triu da thiy phan.

- D4 voi c6 kich ¢d1a 2 x 3 cm, day 1a loai d4 mau xanh,
thuong dugc ding trong xdy dung, khai thac & mo dé voi
Quang Hanh, TP. C4m Pha - Quang Ninh, chung dud
rlia sach trudc khi bd sung vao hé théng thi nghiém. ‘

- KLN Fe, Mn trong nudc thai dugc tao ra tif cic mudi
FeSO,.7H,0 va MnSO,.H,0 tuong ting. Tiép d6, ta dung
H,S0, dé diéu chinh nudc thai xuéng pH = 4

- Qué trinh nghién ctu sit dung mdy do pH (PH 2

|

" Hoc vién Khoa hoc va Cong nghé, Vign Ham lam Khoa hoc va Cong nghé Viét Nam
2Vign Cong nghé Méi truong, Vién Ham lam Khoa hoc v Cong nghé Viét Nar.n

3 Khoa Méi trudng, Trudng Dai hoc M6 - Dia chdt
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, CHLB Duic), Mdy UV-Vis2450 (sh;

4 do ham luong Fe va Mn. S
2.2, Phuong phdp nghién ciiy
a. Ddnh gid khd nang xit ly Fe, Mn cjq dad voi
Thi nghiém nay nham dénh gi4 kha nin xt ly

cia dd vOi trong nuc'f’c thdi theo thoji gian tgronquie’ ﬁn
phong thi nghiém. Céc thi nghiém BC, TN1, TN YI’N;
TN4, TN5 dugc b6 tri nhu sau: can ldn lugt kg, Skg’ 10kg)
15kg, 201§g» zslkg dfi. voi cho Vao tling xo thi nghié;n Bé;
sung 8,5 lit nu6e thdi c6 néng d¢ Fe = 10mg/l va nuéc thai
<6 nong do M,n =‘10m§/1 Vao tiing x6 ¢ khgi luong da
khac nhau. Tién hanh ldy mau theo c4c khoang thoi gian
oh, 24h, 48h, 72h, 96h, 120h, 144h. R

A b. Didnh gid khd nang xit Iy Fe, Mn ciia v tray thity
phan
Tl?i nghjén:n néytnhém danh gid kha nang xii ly Fe, Mn
ctia vo trdu thity phan trong nuéc thai theo thoi gian trong
phong thi nghiém. Céc thi nghiém PC, TN1, TN2, TN3
TN4, TNS duigc b tri nhu sau: can lin ht Okg, 0.5kg,
1kg, 1.5kg, 2.0kg, 2.5kg vo triu da thuy phéﬂ. BG sung 8,5’
lit nudc thdi cé néng d6 Fe = 10mg/l va nudc thai cé nong
dé Mn = 10mg/], tling x6 c6 khdi lugng triu khic nhau.
Tién hanh ldy mau theo cdc khoang thoi gian Oh, 24h, 48h,
72h, 96h, 120h, 144h.
c. Ddnh gid kha nang xit ly Fe, Mn ciia hé bai loc
trong cdy nhan tao
Thi nghiém nay nham dénh gia hiéu qua xt Iy Fe, Mn
trong nudc thai ctia hé bai loc trong cay nhén tao theo thoi
gian trén quy mo pilot. Thi nghiém bg tri hé bai loc trong
cdy cai tién gom da voi, vo trau thury phan, duoc chia lam
3 16p, 16p dudi cung la da voi c6 chiéu day 5cm, 16p tiép
theo la trdu da lén men day 5cm va l6p trén cung la 5cm dd
voi, say dugc tréng trén 16p da voi trén cung gom 6 khém
khing cach 15 x 15cm. Thé tich nudc réng ctia binh la 10
lit. B6 sung nudc thai chifa Fe va nudc chifa Mn vao tiing
hé bii loc c6 thiét ké tuong duong cic dai nong do 5mg/l,
10mg/l, 15mg/l, 20mg/l va 25 mg/l v6i ki hiéu tuong ting
TN1, TN2, TN3, TN4, TN5. Tién hanh 14y méu ddu ra theo
céc khoang théi gian Oh, 24h, 48h, 72h, 96h, 120h, 144h.

d. Phuong phdp phan tich trong phong thi nghi¢m

Ham lugng Fe, Mn trong nu6c thai dugc phan tich tai
Vién Cong nghé Moi trudng theo quy trinh sau:

Quy trinh phan tich Mn: Hit 5ml nudc miu nudc
nghién citu vao c6c thiy tinh 50ml sau 6 thém 1ml H,SO,
(loang). Pun can dung dich, dé ngudi, thém nudc cit dén
20ml va thém 1ml H,SO, (loang) + 0,5ml Ag+ + 2,5ml

K,S,0,, gia nhiét dé bay hoi con 10ml. Chuyén vao binh

dﬁ]f, nal,L’rc 25ml va dinh mic bing nudc cit. Do quang Y

butdc séng 520nm bing méy quang ph6 UV-Vis. :
Quy trinh phan tich Fe: Hit 5ml mu phan tich vao

binh dinh mitc 25ml, Thém 0,5m! hydroxylamine +1,5ml

dung dich dém axetat. Pinh muic 1én 25ml, lic déu. Hut

KET QUA NGHIEN CUU KHOA HOC ®
VA UNG DUNG CONG NGHE

20ml da fhuyé’n héa tit Fe** sang Fe?* vao binh dinh mic
25ml. Thém 0,5m] hydroxylamine + 2,5ml dung dich dém
axe':ta + 0,5ml dung dich thuéc thi phenantrolin va dinh
muc ba,ng nudc cit dén 25ml. Dt trong t6i 15 phit va do
quang & budc song 510nm bing mdy quang phé UV-Vis.

3. Két qua nghién ctiu

3.1. Kha ndng loai bé Fe, Mn ciia hé vt liéu dd véi
Két (!ué xti ly Fe, Mn ctia vat liéu da voi theo thai gian
dugc thé hién tai Hinh 1.
' (b) |

-

o = inai

4 n o ow o
TN ganighs]

o m If

a n
et g (g19)

A Hinh 1. Dién bién néng d Fe, Mn t]réo thai gian khi di qua
vat li¢u dd voi (a. Fe, b. Mn)

D4 voi 1a loai mot loai dé trdm tich, vé thanh phan héa
hoc chii yéu la khodng vat canxit va aragonit (cac dang keét
tinh khic nhau ctia cacbonat canxi CaCO,). St dung da
voi xti Iy nudic thdi mé & trong diéu kién hiéu khi, nhiing
vién d4 voi nhanh chéng bi hoa tan va bao boc bdi nhiing
16p sat oxit va sit hydroxit. Kiém dugc bé sung thém vao
nudc thdi mé cé tinh axit cao lam cho pH tinglén (phuong
trinh 1,2). Dong nudc thai tit muong yém khi dua ra moéi
truong c6 diéu kién hiéu khi sé xdy ra hién tugng 6xy héa
kim loai, thity phén va cdc phan ting két ttia. Cdc phén ting
thity phan tao ra H, sé lam gidm pH ctia nudc mo. T6c do
oxy hda sdt, mangan va céc kim loai khdc giam manh ¢ pH
thap (phuong trinh 3,4).

Trong moéi truong axit cic mudi cacbonat canxi
(CaCO,) sé tanra theo phuong trinh sau:

CaCO, & Ca** +CO» (1)

2[CO.*] + [H'] + H,0 5 2[HCO, ] +2[OH] (2)

Cac anion OH', CO,* két tlia céc cation kim loai, tii d6
loai bo kim loai ra khoi nudc theo co ché sau:

2M" +nCO,* » M,(CO,), (rin) 3)

M+ 2nOH + CO* > M,(OH) CO, (rdn)  (4)

T két qua thi nghiém cho thdy, tai mau PC khong
chtia vét liéu, nong do KLN gan nhu khong thay d6i trong
thai gian thi nghiém. O cdc thi nghiém c6 vatliéu loc, néng
d¢ kim loai Fe, Mn déu giam theo thoi gian. Tuy nhién,
tity thudc vao khéi hugng vat ligu, higu sudt loai bo c6 su
khéc nhau.

Déi véi Fe, khi nudc thai di qua 16p vat liéu chia Skg
d4 voi, hiéu sudt xi ly Fe chdm nhat, tuy nhién sau 72h thi
nghiém, nudc thdi ddu ra da dat QCVN 40: 2011/BTNMT
¢t B. Trong khi d6, cing loai nudc thai c6 nong do Fe
tuong duang, khi di qua cdc thi nghi¢m chia lan lugt 10kg,
15kg, 20kg, 25kg, ndng do Fe gidm nhanh. Trong 24h ddu
tién, gi tri Fe cia nudc thai diuradéu dat QCVN 40:2011/
BTNMT c6t B.

Chuyén d@é |, thang 3 nam 20211 53



¢ Moi truong

DGi véi Mn, két qua thi “ghiém,cu(;g e 3 Thi
biét giita céc x6 chiia khoi lugng davors }fthip nhit, sau
nghiém 1 (TN1) chita 5kg dé, hiéu unzL Sk
144h hiéu sut xi ly chi dat §7,5h%. e g,
nghiém chufa Kkhéi lugng dé lon dn'.khé'i oge 1412 25Kg:

At xi 1y dat hon 80%. Dac biét DL 6o thil
lsllilgu ’s(uf{z, 1én dén 95%, nong do MnB?; ;\é/l[l’lgrcoc‘?thr.]
la 1,14mg/] xdp xi QCVN 40:2011/ . il

¥ ’ A é
chi ra ring da vo1 €
ng nghién cliu cua (71,
n lugt tui 94 - 99%

Céc nghién ctiu khac cung
nang loai bo tét KLN Fe, Mn. "(l;r}) CEr o
hiéu suét loai bo Fe va Mn cua dd V(')l ) 4 Fe, tu
va 68 - 86%. Kim loai Mn kho bi loai l:')*hdsr; o v
nhién tit két qua thi nghiém cho thay ‘l‘eud' ? i d8logi bd
I kh cao. Do vay, c6 thé Iy chon vatliu da '
KLN Fe, Mn trong nudc thai. e

3.2, Khd nding logi bé Fe, Mn ciia hé vt liéu vO frat

Nuéc thai chiia KLN Fe, Mn c6 cing nong do Ea“k‘}il‘"‘,‘é
dugc dua vao hé thi nghiém chiia khéi iong vo t(rjau d?é,
nhau. Két qua bién thién ham lugng KLN Fe, Mn dugc
hién tai Hinh 2. . ez

T Hinh 2 cho théy, tai mau DC khong chu‘a. vat heu:
néng do KLN gin nhu khong thay doi trongfhdl gian thi
nghiém. Tai cic thi nghiém chia vat liéu, nong do KIN
giam nhanh trong vong 24h. Su c6 mat ctia vo triu thuay
phéin c6 thé tao ra dugc nguon carbon mac‘h ngan I:ihlf
glucozo, rugu etylic, acid acetic... la moi truong lyAnIdn’g
cho vi sinh vat phat trién, ddc biét la céc vi sinh vat k'hlf
sunfate. Khi ion sunfua dugc hinh thanh sé loai bo céc ion
KLN Fe, Mn béng céch két tlia chung,

Cac vi sinh vat sti dung sulfate lam chat nhan dién ti
cubi cling dé oxy héa hydro hay cic hgp chit hitu cova tan
thu ning lugng cho muc dich sinh trudng [8]:

2CH,0 +S0, + H* > H,S + 2HCO,

Sulfide hoa tan sé tao phan ting két tiia véi cic ion kim
loai [9; 10]:

2M™ +n$* « M,Snd

Qua qud trinh thi nghiém ta thdy, qua trinh loai bd Fe
dién ra nhanh, trong khoang 24h, gi4 tri Fe con lai trong
nudc thai <0,3 mg/l, & tét ca céc thi nghiém Fe gin nhu da
bj loai b hoan toan. Céc nghién ctiu khéc ciing chi ra vé
trdu 6 thé loai b 90% lugng Fe c6 trong nudc thai [11].
Tropg k‘hi d(’),lhiéu sudt xit Iy Mn lai c6 sy khac biét phy
thudc vao khéi lugng ctia vo trdu thiy phan, Hiéu sust
loai b6 Mn ctia TN1 chiia 0,5kg tréu la thap nhét chi dat
76,2% trong 24h 0 cic x6 ¢6 khéi lugng vo tréu lon hon,
hiéu sudt loai 130 cao hon. Tai TN5 c¢6 khéi lugng vo triu 1
2,5kg, hiéu sudt cao nhét, trong suét thoi gian tli 24h trg di
hi¢u sudt loai b Mn luon >85%, C6 the thily, v triu thi )
phin €6 khd ning loai bo Fe t6t hon, tuy nhién Mn cfin L{)y
loai bo dang ké trong qud trinh thi nghiém, g0l

3.3. Khd ndng logi bé Fe,
nhan tao

Nude thii chita KLN Fe, Mn ¢6 nd O
s ng d
5Smg/l, 10mg/l, 15mgl/), 20mg/l va 25 mg/| gu;: lc;{]ricv;: ?12

Mn ciia hé bai loc trong cay
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g 44 mey

Mg 84 (me)
=

fLESSTSS

== »
T

1 nong do Fe, Mn theo ihé}ggﬂm :
1o
B

i 2 Dién i
;tHli,{;u v6 trdu (a. Fe, b. Mn)
P 5o ciy nhan tao. Két qua bién thigy .,

ll?lil?lc:g K/?r% theyo thoi gian dugc thé hién tai Hi}:},n;lu%

Ngodi vit liéu l(ac d:% voi va vo t.riu,\ trong by 10; .
cay nhan tao, cdy sdy Cing tham gia vao qug try %ua;
KIN. Co ché loai b6 KLN cua Gy sy dya vio ,
tich lay KLN vao sinh khoi, tii d6 loai b Fe, My NE’E
nudc.

Tit Hinh 3 cho thdy, khi ting ndng do Fe trop,
thi dau vao tif 5mg/l - 25mg/ | gid tri Fe trong nu(ycﬁ
diu ra déu dat QCVN %OZZOEI/BTANMT cOt B, Diéllnj;
chiing tO ring, bai loc trong cay n’han»tao co khi Ning) oé
b t6t kim loai Fe trong nudc v6i nong do day vy, .
Qué trinh loai bd dién ra trong 24 - 144h, hiéy syz logiy
Fe dat tii 89 - 100%. Sau 144h, luong Fe trong nUﬁCtﬁéjb
loai bo hoan toan & tat ca cac thi nghiém. Higy Suit lmj
bo Mn ciia bii loc tréng cay nhan tao ¢ néng ¢y L
dat 82% sau 24h. Trong khi do, & céc dai nong d ;.
20mg/], hiéu sudt dat >90%. Sau 96h thi nghiém, gidtilg
trong nudc thai déu dat QCVN 40:2011/BTNMT com
t4t ca cdc nong do.

Tui 3 hé thi nghiém trén cho thdy, viéc xit Iy Fe, )
(10mg/1) qua cac loai vat liéu I3 khac nhau, khi sii dung;
voi, qué trinh xti ly Fe, Mn dién ra cham hon so vii
stt dung vo trau hay hé bai loc trong cay nhin tao ke’th(}p
da voi va vo trdu. Hiéu sudt xti ly Fe qua hé da voi gin
nhanh & 24 gio dau (dat 85%) & khai lugng da voilink
10kg, 15kg, 20kg, 25kg, dat QCVN40:2011/BTNMT,
B, trong khi d6 ham lugng Mn chi dat hiéu qua xilje
nhit & khoi lugng da voi la 25kg sau 144h (80%) nhu
chua dat QCVN40:2011/BTNMT, ¢t B. Viéc xi Iy by
vo trdu § khéi lugng 2,5kg cho hi¢u sudt xii Iy cao nhitk
dat 90% sau 24 gig, trong khi Mn dat 85% & 144 gio. Ci
& hé bai loc trong ciy nhan tao két hop vo trdu, daviia
hiéu qui xtt ly t6t hon, hi¢u sudt xti Iy Fe dat 86-98%
24‘h dau, Mn dat trén 90% sau 96h va ham lugng Fe, Mo
déu dat QCVN40:2011/ BTNMT cot B.

" Nhu Y@y, vi¢e st dung bai loc trong cdy nhin ko ke
op dd voi va vo triu c6 kha nang loai bo KLN Fe, Mt
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i 3. Dién bicin nang dg Fe, Mn theo the gian i
€ 0ailoc tréng cay nhan tao (a. Fe, b. Mn)



sng d0 20, KLN sau khi qua bai loc trong cay nh;

! hien ctu talA‘V1e~t}\Ian} (12, 13] cung da sy dur; ths sl(i
“ong b loc trong ciy déxi ly Fe, Mn trong nudc %héia(;l t
quy chudn cho phép. @

4. Kétluan

DA voi vA v()” trau-t_hﬁy phan ¢6 kha nang loai bo t6t Fe
+a Mn. Hiéu sudt loai bd phu thugc vao khéi luyq

x: R ong vat li¢
i dung. Khoi luong vt liéu cang lgn, S

hiéu sujt loai bo
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ABSTRACT
advantages of low cost, environmental frien

Fe, Mn in wastewater. Experimental res
capacity of Fe, Mn, and removal efficiency is always >
limestone material, hydrolyzed rice husk is capable 0
retention time, the Fe and Mn values in
and 82-96%, respectively.

L Key word: Constructed wetland, iron,

RESEARCH ON APPLICATION OF CONSTRUCTED WETLANDS
SYSTEM TO TREATMENT OF HEAVY METALS IN WASTEWATER

Faculty of Environment, Hanoi University of Mining and Geology

Constructed wetlands (CWs) technology has been studied and applied to treat many types of wastewater with the
dliness and high treatment efficiency. In this study, we use improved CWs

i i is Cav.) planted on limestone layers, hydrolyzed rice husks to treatment heavy metal
vilsesl (Phempiijtanseat B ults showed that limestone and hydrolyzed rice husks have good removal
76,2%. Improved CWs system combined with reed planting on
f treating heavy metal with high concentration. After a 24-hour
the wastewater decrease rapidly, the treatment efficiency of Fe, Mn is 86-98%

manganese, rice husk, limestones.
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Graduate University of Science and Technology
Bui Thi Kim Anh, Nguyen Van Thanh
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TAP CHI

M6é1 trucng
THE LE VIET VA U1 BAI

chi Méi trudng dang tdl cdc bai 56'ng quan, cong trinh nghién citu khoa hoc va img dung
.16 nhdm trao ddi, phé bién kién thirc trong linh vu'c méi truong. ' :

¢
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. it Tap chidu’qc‘Ht_)l do[rg churc dgnh Gido su'nha nudc cong nhan tinh diém céng trinh cho
0511~ g lién nganh (Héa hoc - cng nghé thuc phdm; Xy dung - kién tric; Khoa hoc trdi
ddt-r nh hoc; Thuy loi) tao diéu kién xét cong nhdn dat tiéu chudn Gido su, Phé Gido su,
ngh-:f»~ nh...

Ném Tap chi Méi trudng sé xudt ban 04 s6 chuyén dé vao thdng 3, thdng 6, thang 9
va thanc *an doc ¢6 nhu cau dang bai viét xin giii vé Toa soan trudc 1 thdng tinh dén thoi
diém xuc: ©an.

L. Yéu cau chung
- Tap chi chi nhén nhiing bai viét chua cong b6 trén céc tap chi khoa hoc, sach, bao trong nudc va qudc té.
- Bai viét gui v¢ Toa soan dudi dang file mém va ban in, c6 thé gii truc tiép tai Toa soan hoic gtii qua hop
thu dién tii. Cudi bai viét ghi rd thong tin vé tdc gid gom: Ho tén, chic danh khoa hoc, chtic vu, dia chi co
quan lam viéc, dia chi lién lac ctia tac gid (dién thoai, Email) d€ Tap chi tién lién hé.
- Toa soan khong nhan dang céc bai viét khong ding quy dinh va khong gtii lai bai néu khong dugc ding.

I1. Yéu ciu vé trinh bay

1. Hinh thiic

Bai viét bing tiéng Viét dugc trinh bay theo quy dinh c6ng trinh nghién ctiu khoa hoc (font chit Times
News Roman; cd chil 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trdi 3 cm; 1€ phai 2 cm; ¢6 do dai
khoang 3.000 - 3.500 tif, bao gom cd tai liéu tham khao).

2. Trinh tu ndi dung

- Tén bai (bing tiéng Viét va tiéng Anh, khong cua 20 ).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic dar! i cong tac).
- Tém tit va tii khoa (bang tiéng Viét va tiéng £100 tii, tit khéa 3 - 5 tif).

- it vin dé/m¢d dau
- Péi tugng va phuong phap
- Két qué va thao luan

- Két luén

- Tai liéu tham khéo d€ & cuoi trang, dugc trinh bay the. a1 55 trong ngodc vuéng
theo thi tu xudt hién trong bai viét va trong danh muc tai licu

+ Daéi vdi cac tai liéu 1a bai bao trong Tap chi ghi day du theo thi tu ; ) xu4t ban, tén bai
béo, tén tap chi, 3, trang.

+ Déi véi cac tai liéu 1a sach ghi day da theo thu tu: Tén tac gia, nam xudt ba 3R, noi
xudt ban.

- Luu y: DGi v6i hinh va bang: Hinh (bao gom hinh vé, anh, do thi, so do, bicu hoa

hoc, bdo dam chit lugng va thim my, dat dung vi tri trong bai, c6 chu thich cac ky
phéi ngdn gon, da thong tin; tén hinh va s6 thit ty ghi & dudi; doi véi bang, tén va so thi

Néi dung thong tin chi tiét, xin lién hé
» Pham Dinh Tuyén - Tap chi Moi trudng
» Dia chi: Ting 7, L6 E2, Phé Duong Pinh Nghé, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thogi: 024. 61281446 - Fax: 024.39412053
> Dién thogi: 0904.163630
» Email: tapchimoitruongtcmt@vea.gov.vn

» Email: dinhtuyen@vea.gov.vn; phamtuyenvea@gmail.com




HE THONG TUAN HOAN NUGC MODEL HJ-1000
CONG NGHE TIEN TIEN HIEN NAY DE XULY O NHIEM

NUGC HO

1. Hiéu qua xtily 6 nhiém sinh hoc ctia HJ-1000 W.ﬂ_ 2 e "'l“m
cao, phit hop véi nhiéu loai hé c6 mic 6 nhiém 1] gy e
sinh hoc khac nhau. Chét lugng nudc ho dat T p— i S
QCVN 08 -MT/2015/BTNMT.

2. HJ-1000 [uén duy tri ndng do DO (Oxy hoa tan)
trong nudc hé > 8mg/Lit;

3. Hoat dong ctia HJ-1000 khong st dung thém
bit ky loai héa chét nao, khong lam phat sinh 0
nhiém thi cdp trong nudc ho.

4. Hoat dong cia HJ-1000 khong lam xdo tron,

T N S 7. HJ-1000 c6 cdu truc chdc chin; hoat dong tu
thay d6i moéi trudng song clia céc loai thuy sinh “ng, 6n dinh va tudi tho cao, thich hop v6i

. 15> . ¥ b Y
trong ho; iai ho (nudc ngot; nudc 1, nudc min)
n thoi tiét khdc nghiét.

5. HJ-1000 tao diém nhin canh quan trén ho;
8. 1ng: Xt ly 6 nhiém sinh hoc cho
6. HJ-1000 c6 chi phi th&p: Chi phi ddu tu: 6.281 : 46 didu hoa, hé chita nudc
d/m*/nam; Chi phi van hanh < 5.273 d/m*/ném. va i) v, hai san...

CONG TY ¢O PHAN NAY DUNG - THUONG MAI VA MOI TRUONG HA NOI

Dia chi giao djch: S8 L7/82 Khu d6 thj Athenna Fullend, phudng Dai Kim, Hoang Mai, Ha Noi
Dién thoai: Mr. Viét - 0903427364; Ms. Thuy - 0389398388; Mr. Tin - 0963045742

Email: dotatviet@gmail.com/hactra.jks@gmail.com

Website: www.jks-hactra.com.vn/www.hactra.com




