ey

ERSY® 2018
KY YEU
HOI NGHI TOAN @UOC
KHOA HOC TRAI DAT VA TAI NGUYEN
VI PHAT TRIEN BEN VUNG

Ha Noi, 07 - 12 - 2018

MOI TRUGNG TRONG I-E?HAI*THJEG TAI NGUYEN
VA PHAT TRIEN BEN VUNG




s T ~_ HOINGHI TOAN QUOC KHOA HQC TRAI DAT
vavea kesovessior VA TAINGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

SUSTAINABLE DEVELOPMENT
MUC LUC

TIEU BAN
CONG NGHE KY THUAT MOI TRONG XU LY MOI TRUONG

Nghién ctru ing dung k§ thuat dong vi trong diéu tra d4nh gid méi trudng nude mit ving dong bang
Gio Linh, Quing Tri .
Do Cao Cwong; Tran Thanh Lé; Tran Thity CRi ...................ccooooeveeveieiieeieeeeee e 01

Nghién ctru kha ning hip phu Cd** bang hat hydroxyapatit )
Lé Thi Duyén, Lé Thi Phwong Thdo, Vé Thi Hanh, Do Thi Hai, Ha Manh Hung, Pham Tiéen
Diing, Cao Thity Linh, Dinh Thi Mai Thanh .......................cccoccoooiiiiiiiiiiiiieeeeee e 07

Nghién ctru anh huéng cia mot s6 vat liéu sinh hoc ty nhién dén viéc xir ly Fe, Mn trong nudc thai
mo bang cong nghé Wetland
DO TR HUGI ...ttt ettt et ae bt ae e st a et et et e bttt neen et et et e e enee 16

Mot sb giai phap thu don, vé sinh 1ong hd trude khi tich nude cta cong trinh thuy dién dé bao vé moi
truong
Do Thi Hai, Nguyén Mai Hoa, D6 Vin Binh, Tran Thi Kim Ha, D6 Cao Cuong ........................... 22

Nghién ciru kha ning xur 1y Pb** trong nudc ctia bot nano bari hydroxyapatit
Vo Thi Hanh, Lé Thi Duyén, Vii Thi Minh Hong, Pham Thi Nim va Dinh Thi Mai Thanh.......... 28

Mot 0 y twong tai ché réc thai dién tir thong thuong
Tran Thi Thanh Ha , Tran Dinh Huy, Ddng Thu HiCu ...................cccoooeeveiieiiainiiiieieeeee e, 36

Application of D2EHPA/TBP-immobilized PolyHIPE membrane for manganese (I11) and cobalt (II) ions
separation
Le Thi Tuyet Mai JyR-Herng CREN ..................c..coccueeiuiaiiaiieeiiieeie ettt esite ettt sae st sae et esae e s 41

Hiéu qua xir Iy COD, NH,* va TSS ¢6 trong nudc thai sinh hoat bang hé théng SSF-CW str dung thuc
vat Phragmites australis
INGUYEH HOGNG INAMU ...ttt ettt ettt ettt e s e st e s bt e s e s abeesabeesabeesabaesaree s 47

Tf)ng hop vat lidu xuc tic quang nano TiOy/tro triu bién tinh nito bing phuong phap thuy nhiét sol-gel
dé khu ion nitrate trong nudc
Nguyen Hoang Nam, Dang Thi Ngoc Thiiy, Pham Thi Thu ...................cccccooovevvvieiiaiiainieneennen. 54

Simulation of propagation area triggered by debris flows using Flow-R: A case study at Ta Phoi
watershed, Lao Cai province
Quoc Phi Nguyen , Quang Minh Nguyen, Dong Pha Phan, Truong Thanh Phi, Tra Mai Ngo...... 63

Nghién ciru danh gia tiém nang tai st dung vat li€u tro, xi & cac nha may nhiét dién tai thanh phé Cim
Pha4, tinh Quang Ninh _ .
Dao Trung Thanh, Phan Quang Vin, Nguyén Thi HORG ..................c.ccoocveeieeseeiieieecieeieneeneeenens 69

Ché tao mang loc Polyme va tiém nang ung dung cong ngh¢ loc mang trong xu ly nudce & Viét Nam
Tran Hing Thudn , Hoang Vin Tuin, Pé Khic Uan, Nguyén Sdng, Twéng Thi Nguyét Anh, Chu
XUGH QUARNG ...ttt ettt ettt ettt e st e st e st e s et ab e e s bt e e it e e sabeesabeesabeesaeeabee s 76

Nghién citu cde diéu kién t6i wu dé xdc dinh nitrit trong nudce thai Song Nhué bing phuong phép tric
quang . B
Dao Dinh Thuan, NGUYen VAN DiIRgG................cccccoceeiiieiieiieieeieeiesie ettt e 82



ERS®/ HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
EARTH SCIENGES AND VA TAI NGUYEN VO'I PHAT TRIEN BEN VI’NG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru anh hudng ctia mot s6 vat li€u sinh hoc tu nhién dén viéc
xtr ly Fe, Mn trong nudc thai mé bang cong nghé Wetland
D4 Thi Hai'>*

! Trwong Bai hoe M6 - Pia chdt
’Hoc vién Khoa hoc va cong nghé

TOM TAT

Cong nghé Wetland dugc nghién ciru va trng dung kha rdng rai trong linh vuc xir ly nudce thai ¢ cac nude
trén thé gi6i nhu mot giai phap than thién véi moi truong béng cong nghé sinh hoc, dat hi¢u suét cao, chi
phi thdp va 6n dinh. O Viét Nam, phuong phap xir Iy nudc thai bang Wetland con kha méi mé, chua dugc
ap dung phé bién trong xir ly nudc thai mo. Viée bo sung vat liéu sinh hoc tu nhién vao hé Wetland dé ting
hiéu qua xtr ly Fe, Mn chua dugc dAu tu nghién ctu nhiéu. B%mg thue nghiém cho théy, viée bd sung mot
s6 loai vat liéu sinh hoc tu nhién (so dira, bd mia, v6 trdu, vo do, min cua, ba che, 16i ngo, ba ca phé) da
thity phan vao hé théng dit ngap nudc nhan tao (Wetland) dé cung cap ngudn cacbon cho vi sinh vét va
ngudn chit khir cho qué trinh khir sunfat thanh sunfit ¢6 vai trd quan trong va anh hudng dén hiéu qua xu
ly Fe, Mn trong nudc thai mo. Viée bd sung vo trdu vao hé théng Wetland cho hiéu qua xir Iy Fe, Mn trong
nudc thai mé than Khanh Hoa 1a cao nhét, hidu suat xtr 1y Fe dat 85% va Mn dat 86%. Két qua sau 20 ngay
nghién ctru cho thdy, hau hét ham luong Fe, Mn trong nude thai mé khi qua hé théng Wetland ¢6 bd sung
vat lidu sinh hoc ty nhién déu duogc xir ly dat QCVN40: 2011/BTNM (Fe < 5mg/l; Mn<1mg/l).

Tuw khoa: Cong ngh¢ Wetland; nudc thai mo; vat li¢u sinh hoc; vo trdu

1. Dit van dé

Khanh Hoa 13 mét trong nhitng mé khai thac than 1én nhét cua tinh Thai Nguyén, hﬁng ngay co dén
hang nghin m® nude thai phat sinh trong qua trinh khai thic (céng ty than Khanh Hoa, 2015). Nudc thai
mo than Khanh Hoa c6 mdt s6 chi tiéu vuot tiéu chuidn méi truong (QCVN 40: 2011/BTNMT, cot B) nhu
pH = 5,34, TSS = 145 mg/, Fe = 6,72 mg/l, Mn = 1,83 mg/I. Tuy nhién ngudn nudc nay méi chi dugc xir
1y so bo qua hé thdng lang rdi xa truc tiép ra moi truong, cé nguy co giy 6 nhiém moi truong cho ngudn
nudc tiép nhan va méi truong xung quanh. O Viét Nam hién nay, c6 rat nhiéu cong nghé xir ly nude thai
mo6 khac nhau, tiy thudc vao dic tinh ngudn nudc thai, diéu kién kinh té, k§ thuat ctia timg mé ma mdi
cong ty c6 nhitng giai phap riéng dé xu 1y chit 6 nhiém trudc khi xa ra méi truong. Vi tiéu chi ré tién,
than thién v&i moi truong va c6 kha nang tai tao thi cong nghé Wetland kha dugc quan tdm va wu tién trong
viéc nghién ctru dé hap phu loai bo kim loai nang trong nudc thai. Cong nghé Wetland 1a sir dung hé thong
thuc vat co kha nang hap phu cac chat doc hai (kim loai ning) dé xir ly nudc thai mo. Bing thuc nghiém
nghién ciru, viéc bd sung mot sb vat liéu sinh hoc ty nhién (xo dira, ba mia, vo trau, vo dd, mun cua, ba
che, 131 ngd, ba ca phé) da thity phan vao hé thdng dit ngap nude nhan tao (Wetland) dé cung cip ngudn
cacbon cho vi sinh vét va ngudn chét khir cho qué trinh khir sunfat thanh sunfit ¢ vai trd quan trong va anh
huong dén hiéu qua xir Iy Fe, Mn trong nudc thai mo.

2. P6i twgng va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Céc vat lidu sinh hoc tu nhién duoc lua chon nghién 13 xo dira, ba mia, v6 triu, vé 8, min cua, ba che,
161 ngd, ba ca phé.

Cong ngh¢ Wetland dugc thlet 1ap theo dong chay ngam, cip nudc thai vao vat liéu loc khong tiép xuc
truc tiép voi anh sang. Vit liéu trong cdy la da voi (kich thude 1x2em), thyc vat trong hé Wetland duge s

dung la cay sdy - Phragmites australis (Cav.) c6 h¢ thdng ré phong phi, kha nang hap thu KLN kha cao va
suc chong chiu tot (Bui Thi Kim Anh, 2016). Pham vi nghién ctru 1a xtr Iy Fe, Mn trong nudc thai mo than

*Tac gia lién hé
Email: dothihai@gmail.com
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Khénh Hoa, tinh Thai Nguyén bang cong ngh¢ Wetland c6 bd sung vat li¢u sinh hoc tw nhién.
2.2. Phwong phap nghién ciru

Trong qué trinh thyc nghiém, tac gia sir dung mét s phuong phép nghién ciru nhu sau:
2.2.1. Phuwong phdp thu thdp, xir Iy va tong hop tai liéu

Thu thap cac tai liéu lién quan dén nudc thai mé than Khanh Hoa, tinh Thai Nguyén nhu bao céo quan
trac moi truong hing nim, cong nghé xir Iy nude thai mo, cac quy dinh, tiéu chudn moi truong lién quan
dén chét luong nudc thai mo. Hé théng cac sb liéu vé vat liéu va phuong phap xir Iy nudc thai chira KLN
bing vat lidu sinh hoc tu nhién, thuc vit, cong nghé Wetland va céc tai liéu can thiét khac.

2.2.2. Khao sat thuc dia, do dac, ldy méu

Khao sat thuc dia tai mo than Khanh Hoa, do dac cac thong ) hién treong (nhiét dg, pH, DO, TDS, d6
duc...) cic miu nudc thai, nude mat khu vire nghien ctiu theo céc tiéu chufm TCVN 6663-1:2011 (ISO
5667-1:2006) - Chat lwgng nuéc - Phan 1: Huéng dan lap chuong trinh ldy mau va k¥ thuat lay mau; TCVN
6663-3:2008 (ISO 5667-3:2003) - Chat luong nudc - Lay mau. Huéng dan bao quan va xir Iy mau. Cac
méu nude duge 14y ¢ cac vi tri: bé chira nude thai chua qua xir 1y cia mé than Khanh Hoa, nude thai sau
xtr Iy va nude sudi Cay Si (noi tiép nhan ngudn nudc thai).

2.2.3. Phuong phdp phdn tich trong phong thi nghiém

Céc chi tiéu nhu ham lugng oxy hoa tan (nhiét do, pH, DO,TDS, d6 duc,...) duoc do truc tiép bing
may TOA (Model WQC24 cua hang TOA DKK-Nhét Ban), may do pH va nhiét d6 (HANA 211). TSS
dugc xac dinh bang phuong phap khéi lugng. Cac chi tiéu Fe, Mn dugc xac dinh bang phuong phap tric
quang trén may quang phd (UV-Vis Spectrometer Shimadzu UV-2450 cta hiang Shimadzu).

- Fe xéc dinh duoc biang phuong phap trdc quang khi cho phan ung vdi thudc thir 1.10 — phenantrolin
trong moi trudng axit, hgp chat cé mau dé cam, c6 cudong dd hap thu cuc dai & budc séong 510 nm (TCVN
6177:1996).

- Mn xdc dinh dugc b:i}ng phuong phap tric quang khi cho phan ung vdi thu6c thir fomaldoxim trong
moi truong kiém, hgp chat c6 mau nau do, c6 cuong d¢ hap thu cuc dai & bude song 450 nm (TCVN
6002:1995).

2.2.4. Phuong phdp b tri thi nghiém logic

B6 tri thi nghiém logic nhdm dénh gi4 hiéu qua xir Iy Fe, Mn trong nudc thai mo bing cong nghé
Wetland ¢6 bo sung 08 loai vat lidu sinh hoc tyr nhién khac nhau (xo dira, ba mia, vo trau, vo d6, min cua,
ba che, 16i ngd, bi ca phé). Mau nude thai nghién ctru duge lay truc tiép tir moong chita nudc thai mo than
Khanh Hoa, dé ling so bd rdi dan t6i hé Wetland da dugce thiét 1ap. Hiéu qua xir Iy Fe, Mn dugc phan tich,
danh gia trong 20 ngay, sau moi khoang thoi gian thi nghiém: 0,25; 0,5; 1; 1,5;2; 3; 4, 5, 7, 10, 13, 20 ngay
s& 1dy mau va phan tich ham lugng Fe, Mn theo timg hé Wetland khac nhau.

2.2.5. Phuong phdp tong hop, xir Iy s6 liéu

Str dung mot s6 phan mém nhu Word, Excel dé xir 1y thong tin, sb liéu thu thap duoc. :l"éng hop két qua
vé€ chat lugng nude thai, mo hinh thi nghi€ém dugc thé hién dudi cac dang bang, so do, bi€u do... va sau do
phan tich, tong hop, danh gia.

3. Két qua nghién ctru va thao luin
3.1. Qua trinh thuy phan cac vdt liéu sinh hoc ty nhién

Qua trinh thity phan cac vat liéu sinh hoc tw nhién trong phong thi nghiém bao gém: xo dira, ba mia, vo
trdu, vo dd, 15i ngd, mun cua, ba che, ba ca phé. Cac loai cellulose tir cac vt li€u nay dugce phan huy boi
vi sinh vét hiéu khi. Cac enzyme gin vao t& bao & phia trén mang t& bao hoic ¢ 16p vo ngoai ciia té bao.
Céc lién két dac hiéu va lién két phdi tur (ligand) vé6i cellulose c6 thé duoc tao ra nho lién két tua vién
(fimbrial connection), lién két tim hoat dong glycosyl hoa cta protein gin carbonhydrate hodc cac phic
gin véi carbonhydrate va vo ngoai té bao (glycocalyx) (Sylvia, D.M va cong s, 2005). Mot sb loai khong
phat trién c6 ché bam dinh vao chit so cellulose nhung lai tiét ra enzyme vao méi truong. Trong qué trinh
phan huy, vi khudn hiéu khi hoat dong nhiéu hon s& phan cit cellulose, hemicellulose, lignin tao thanh cac
carbon mach ngén vao trong moi truong, cac chét nay dudi dang hoa tan va dugc cac vi sinh vat hiéu khi,
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ky khi va thiéu khi str dung st dung dé gia ting sinh khéi.

Cac vat liu sinh hoc ty nhién dugc thuy phan trong khoang 02 thang trude khi thiét 1ap cac mo hinh thi
nghiém. Hinh anh cac vt liéu dugc chyp anh SEM tai Trung tdm phan tich cong nghé cao cla truong Dai
hoc M6 - Dja chit (thang 2/2018) dugc thé hlen 0 hinh 1.

5. Loingo 6. Mun cua 7. Bd che 8. Bd ca phé

Hinh 1. Hinh anh mot s6 vt liéu sinh hoc tw nhién sau khi thity phan

- Co ché loai bo kim loai nang cua hé théng Wetland ¢ bd sung vat liéu sinh hoc tu nhién: Viéc bd
sung vat li€u sinh hoc ty nhién vao hé théng Wetland ¢6 vai tro rit quan trong, vi ¢6 thanh phﬁn chinh 1a
cellulose va silic dioxit, no khong thé sir dung truc tiép dé khir sunfat thanh sunfur hay nitrat thanh nito.
Thong qua qua trinh thuy phan cellulose bang vi sinh vét thanh glucozo, rdi tiép tuc chuyen hoéa thanh cac
hop chat hitu co c6 mach cacbon ngan nhu ruou etylic, methanol, axit axetic, v.v... Mot nguon cacbon khac
1a ngudn Cacbon hitu co do cdy tiét ra. Ca hai nguén Cacbon nay déng vai tro 1d ngudn cung cép dién ti,
¢6 thé dugc cac vi sinh vat tiép nhan d& dang, thuc ddy qua trinh khir sunfat thianh sunfua, nitrat thanh
nito.... Qua d9, ion sunfua dugc hinh thanh sé& loai bo cac ion KLN (Fe, Mn). Viéc str dung vat li€u sinh
hoc tu’ nhiém trong xur Iy 6 nhiém s& lam giam phé thai hitu co, déng gép mdt phin vao viée giam thiéu
hiéu Gmg khi nha kinh do qua trinh d6t vat liéu gay ra.

- Sau khi diing vat liéu sinh hoc tu nhién theo cach tiép can trén dé xur 1y thi hau hét KLN sé& bi giam
thiéu dang ké. Mot s6 chit con lai sau quy trinh nhu HS, cac chit hitu co con du, VSV gy bénh, ... s&
dugce xir 1y qua hé théng Wetland. Phuong phép nay khic phuc duoc cac vin dé ma cac cong trinh nghién
clru trude day khong giai quyet duogc la xtt ly duge ca cac anion ciing nhu cac ion KLN. Trong qua trinh
nay, nguon cacbon dugc cung cdp phong pht va dbi dao nén hiéu qua xtr Iy KLN s& cao.

3.2. Thiét ldp mé hinh thi nghiém

Cong nghé Wetland duoc xay dung dua trén su két hop gitta phuong phap hoa hoc va phuwong phap sinh
hoc. Hé thong dugc thiét ké véi chau xir 1y két hop da voi véi vét lidu sinh hoc tu nhién da thuy phan va
sdy. Trong hé thong nay, da voi s& phu trach nang pH cta nude thai va xir Iy mot phan sunfat thong qua két
taa hoa hoc, hdp phu KLN dudi dang keo, cac vat li¢u sinh hoc s&€ ddm nhi¢ém vai trd cia mdt 10 phan ng
sinh hoc, xur 1y sunfat thong qua cac vi khuén khir sunfat. Cay Say khong co6 kha nang siéu tich liy KLN
nhung cay nay c6 hé ré phong phu, oxy s& di vao trong ving ré va tang dién tich bé mit cho céc vi sinh vét
sinh truong trong ving ré. Ré cdy ciing giai phong ra cac chat hitu co, khi chung théi riva s& tao thuan loi
cho cac qua trinh khu (Vymazal J. 2010). Dé thiét ké, xay dung, van hanh md hinh Wetland dugc chinh
xdc, dat hiéu qua cao, viéc ndm 13 co ché xur Iy nudc thai ctia hé théng Wetland 1a hét strc can thiét. Cac co
ché do bao gom ling, két tua, hap phu hoa hoc, trao d6i chét cia vi sinh vt va su hap thu cia thue vat. Cac
chit 6 nhiém c6 thé dugc loai bé nhd nhiéu co ché dong thoi trong hé thong da dugc nhiéu tic gia nghién
ctru va rng dung (Truong BH Xay Dung Ha Noi, 2006).
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\1Z. N/ _\I M6 hinh Watland dugc thiét 1ap gdm 16 chau
N2\ 72 mica hinh chita nhét (kich thude 50x35x20). Moi
\ { A\ 4 \ % chau dugc thiét 1ap tir dudi 1én trén bao gom:
1. Lop da voi 1 (kich thieoe 1x2cem): day Scm
2. Lop vdt liu sinh hoc ty nhién. 1kg
3. Lop da voi 2 (kich thudc Ix2cm): day Scm
4. Cay sdy-Phragmites australis (Cav.) dé
duoc cam trong lop da voi 2.
B vitlieusH 5. Nuoc thai mo than tai méi chau la 12 lit

Dau vio diu ra

—

|

Hinh 2. Thiét lgp mé hinh thi nghiém
Thi nghiém dugc nghién ctru, danh gia trong 20 ngay voi tong dién tich bé mat dé bd tri thi nghiém la
IQmZ. Khoi lugng da voi s dung 1a 320kg (16 chdu x 20kg/chdu). S6 goc cdy sy trong 01 hé thong la 24
goc (04 goc x 6 bui). Tong luong nude thai nghién ciru 1a 192 1it (16 chau x 12lit/chau).

3.3. Nghién cieu anh huong cua vdt liéu sinh hoc tw nhién dén viéc xir ly Fe, Mn

Muc dich cua viéc nghién ciru 1a lya chon loai vat liéu sinh hoc tu nhién thich hop bd sung vao hé théng
Wetland dé xur Iy ham lugng Fe, Mn trong nudc thdi mo than Khanh Hoa. Céac vt li¢u dugc lua chon va
nghién ctru gdm: so dira, bd mia, vo trau, vo dd, mun cwa, bi che, 15i ngd va ba ca phé dugc thiy phan
truée khi bd sung vao timg hé Wetland da thiét 1ap & myc 3.2 véi 02 1an Iap lai cho mdi loai, twong tng
WLI (b sung xo dira), WL2 (b6 sung b mia), WL3 (b6 sung vo triu), WL4 (bd sung vo dd), WL5 (bd
sung mun cua), WL6 (bd sung bi che), WL7 (b6 sung 13i ngd), WL8 (bd sung ba ca phé).

Nude thai mé than Khanh Hoa dugc ling so b 01 ngay rdi dwa vao hé thdng Wetland da bd sung cac
loai vat liéu sinh hoc tu nhién khic nhau dé danh gia kha nang loai bo Fe, Mn trong 20 ngay. Sau moi
khoang thoi gian thi nghiém: 0,25; 0,5; 1; 1,5; 2; 3; 4, 5, 7, 10, 13, 20 ngay & léy mau va phan tich ham
luong Fe, Mn theo tirng modul khéac nhau.

Hinh 3. M6 hinh Wetland trong nghién citu (c6 bé Hinh 4. Phdn tich ham luong Fe, Mn trong
sung vt liéu sinh hoc tw nhién) phong thi nghiém

Céc két qua phan tich ham luong Fe, Mn trong phong thi nghiém qua cdc hé théng Wetland c6 bd
sung vat li¢u sinh hoc tu nhién qua 20 ngay nghién ctru dugc thé hién ¢ hinh 5 va hinh 6 dudi day.
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Hinh 5. Su bién doi ham luong Fe theo thoi gian Hinh 6. Su bién déi ham luwong Mn theo thoi gian

Két qua phén tich ham lugng Fe, Mn trong nue thai mé than Khanh Hoa khi cho chay qua céc hé thong
Wetland c6 bd sung vat liéu sinh hoc tu nhién (WL1, WL2, WL3, WL4, WL5, WL6, WL7, WL8) cho théy
ham luong Fe, Mn déu c6 xu thé giam qua tirg modul xi Iy. Ham luong sit (Fe) ban dau 1a 6,72mg/l vuot
QCVN 40: 2011/BTNMT (cot B) 1,34 1an; ham lurgng mangan (Mn) 1,83 mg/I vuot QCVN cho phép 1,83
1an thi ham lwong Fe, Mn du ra hiu hét dat QCVN QCVN 40: 2011/BTNMT, ¢t B (Fe < Smg/l; Mn <
1mg/l). Chi ¢6 ham lugng Fe, Mn tai hé théng WL6 (bi che), WL7 (151 ngd), WL8 (ba ca phé) khong dat
QCVN cho phép sau 20 ngay nghién curu.

Tt hinh 4 va hinh 5 ta théy, kha nang xu 1y Fe, Mn cua cac vat liéu dugc bd sung vao h¢ Wetland c6 sy
khac biét déang ké. Xu thé loai bé Fe, Mn ra khoi nude thai didn ra manh m& nhét ¢ 2, 3 ngay déu. Sau d6
cac ham lugng Fe, Mn van tiép tuc giam nhung cham hon rat nhiéu.

Hiéu suét xur Iy Fe sau 20 ngay nghién ctru t6t nhat 1a & WL3 (vo trau) dat 85%, WL5 (mun cwa) dat
83% va WL2 (ba mia) dat 68%. Hiéu suat xir Iy Mn tt nhdt & WL3 (v6 trau) dat 86%, WL2 (bd mia) dat
80% va WLS (mun cua) dat 77%.

Qua két qua nghién ciru cho thiy viéc bd sung vo trau vao hé théng Wetland c¢6 hiéu qua xtr 1y ham
luong Fe, Mn trong nudce thai mé than Khanh Hoa 1a t6t nhét Fe (dat 85%), Mn (dat 86%), sau d6 dén mun
cua va ba mia. Nudc thai sau khi di qua hé théng Wetland dat QCVN 40: 2011/BTNMT loai B trudc khi
x4 ra moi trudng.

Vo tréu, mun cua, bd mia la nhitng vat liéu sinh hoc tu nhién, hitu ich dang dugc quan tdm va lya chon
cho céc nghién ctru tiép theo.

4. Kétluan

Nude thai mo than Khanh Hoa c6 mdt sb chi tiéu vuot tiéu chuan méi truong (QCVN 40:
2011/BTNMT, ¢6t B - Quy chuan ky thudt quoc gia vé nudc thai cong nghi€p) nhu pH = 5,34, TSS = 145
mg/, Fe = 6,72 mg/l, Mn = 1,83 mg/I can dugc xu ly trudc khi xa ra moi trudong.

Qua céac nghién ctu thyc nghiém da danh gia dugc kha nang xt ly Fe, Mn trong nudc thai mo than
Khanh Hoa bﬁng cong nghé¢ Wetland co bd sung cac vat liéu sinh hoc tir nhién khac nhau (so dira, b mia,
vO trdu, vo d6, mun cua, ba che, 16i ngd, ba ca phé). Nude thai sau khi hé thdng c6 ham lwgng Fe, Mn hau
hét dat QCVN 40: 2011/BTNMT loai B.

Hiéu xudt xr ly Fe, Mn trong nudc thai md bing cong nghé Wetland c6 b sung thém vo trdu cho hiéu
qua xir 1y cao nhét, Fe dat 85% va Mn dat 86%.
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Study on the influence of some biological materials on the treatment
of Fe and Mn in wastewater with Wetland technology
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'Hanoi university of mining and geology (HUMG)
’Graduate University of Science and technology

Wetland technology has been extensively researched and applied in wastewater treatment in many
countries worldwide as an environmental friendly biotechnology solution with high efficiency, low cost,
and stable. In Vietnam, wastewater treatment using wetland solution is relatively new and unapplied in
mine industry. The supplementary of natural biological materials in the wetland system to increase the
waste treatment efficiency has not been adequately researched. Experimental experiments have shown that
the addition of several biological materials including coconut fiber, bagasse, hush, bean shell, sawdust, tea
leaves residue, corn cob, and coffee ground in the hydrolyzed environment of artificial wetland have
tremendously increased the wastewater treatment capacity. Such additional materials supplied the valuable
carbon sources for microorganism and the deoxidizers substances for sulfate reductionprocess into sulfide
which is very important to the treatment of Fe and Mn in mine wastewater. Findings of this study indicated
that the supplementary of rice husk in the Wetland system delivered the highest efficiency in removing Fe
and Mn in wastewater of Khanh Hoa coal mine with 85% and 86%, respectively. After 20 days of treatment,
the concentration of Fe and Mn particle in mine wastewater have reached the desirable threshold in the
national standard QCVN40:2011/BTNMT (Fe< Smg/l; Mn<Img/1).

Keywords: Wetland technology; mine wastewater; biological material; rice husk.
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