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TOM TAT

Hién nay vi nhua trong méi trucng dang la mét van dé dang quan tam & ca trong va ngoai nuéc.
Vinhua di vao moi trudng tu nhién thong qua nhiéu nguén khac nhau nhu nudce thai sinh hoat,
nudc thai cdng nghiép... Phuong phap keo tu tao bong, mét trong cdc phuong phép don gidn
va hiéu qua, dugc &p dung phd bién tai cac nha may xt ly nudc thai - st dung trong nghién ctu
nay nham xac dinh hiéu qua loai bo vi nhua trong nudc thai cong nghiép. Cac thi nghiém keo tu
tao béong bang pheén sét dugc thuc hién trén mé hinh Jartest & cac diéu kién khac nhau st dung
nguén nudc thai tai khu cong nghiép Séng Than 1, thé tich nudc thai & méi thi nghiém la 500 mL
véi néng dé vi nhua trong nudc thai dau vao la 78,4 mg/L, vi nhua gém 3 dang chinh la dang hat
(332 hat/0,5 L), dang manh (131 manh/0,5 L) va dang sgi (125 soi/0,5 L). Két qua cho thay tai diéu
kién t6i uu ndng do chat keo tu phen sét 600 mg/L, pH khodng 8,6 — 8,8, thai gian 1ang tinh 60
phut, téc do khudy nhanh 300 vong/phdt, toc do khudy cham 25 vong/pht, chét trg lang cationic
polyacrylamide (CPAM) néng dé 50 mg/L, hiéu qué loai bd vi nhya [én dén 93,11%, ndng d6 vinhya
trong nudc thai dau ra la 7,33 mg/L. Nghién ctu ciing phan tich vi nhua sau xU ly theo hinh dang
va kich thudc. Véi diéu kién t6i uu clia moé hinh, vi nhya trong nudc sau xU Iy chl yéu la dang manh
(19 manh), sgi (17 soi), kich thudc vi nhua phan 16n khoang 0,5 t6i 1 mm. Két qua cho thay phuong

phép keo tu - tao béng co hiéu qua cao dé loai bd vi nhua trong nudc thai cdng nghiép.
Turkhoa: vi nhua, keo tu - tao bong, nudc thai cdng nghiép, hiéu sudt loai bd

GIOI THIEU

Hién nay c6 hang ty hat vi nhya ton tai trong dai
duong. Céc nudc 6 khu vic Bién Dong nhu Trung
Qudc, Viét Nam, Indonesia va Philippines chiém t&i
trén 50% tOng lugng rac thai nhya ra dai duong. Mot
trong nhiing con dudng ma vi nhya xdm nhép la ti
dong thai sau xt ly clia cac nha may xt ly nudc thai
dua ra moi trudng. Phan16n cic vi nhua (> 85%) dugc
loai bo ¢ giai doan so cdp trong cac hé théng xt Iy
nudc thai!, qua qua trinh thi cip hiéu qua xii Iy 1én
dén 99% 2. Ngay cang c6 nhiéu lo ngai ring sy tich tu
ctia vi nhya c6 thé giy nguy hai dén chiic nang ctia hé
sinh thai bién ciing nhu de doa sy da dang sinh hoc
clia moi trudng bién. Tuy nhién, nhan thiic vé mic
d6 nguy hiém ma hat vi nhya mang lai d6i v6i nhiing
loai sinh vat bién va ca con ngudi van con rit han ché.
Trong nghién ctiu tai viing Bién Béc, ty 1é cd an phai
vi nhua 13 5,5% néu chi tinh cac hat c6 chiéu dai trén
500 mm. Néu tinh cdc hat cé chiéu dai trén 100 mm,
ty1é nayla 23%, giam xudng 2,6% néuloai bo cac dang
soi khi dém?>. Vao cuéi 2018 c4c nha khoa hoc Ao da
tim ra vi nhya trong phan ngudi. Qua trinh nghién
ctiu bao gdm ldy mau va khao sat trong thoi gian dai
tu dii liéu nhat ky sinh hoat, an uéng va chit thai ctia

hang tram nguoi, két qua cho théy cii 8 ngudi lai ¢é 1
ngudi tim thy vi nhya trong chét thai. Diéu nay cho
thdy qua chudi thiic an, con ngudi ciing bi anh hudng
dang k€ boi vi nhua. Cac hat nhya nho nhét c6 thé di
vao mau, hé bach huyét va thdm chi ca gan. Vi nhua
ciing ¢4 thé anh hudng dén dudng tiéu héa, khién cho
hé mién dich ctia con ngudi bi anh huéng*.

Bén canh sy 6 nhiém d4, cic hé thong xt ly nuédc
thai hién hiiu c6 chlc nang nhu mot ludi chin ngin
vi nhua trudc khi xd vao ngudn nudc ao ho, song,
sudi... Mot s6 cong trinh don vi dugc chiing minh
¢6 hiéu qué cao trong loai bo vi nhya nhu mang loc
sinh hoc MBR (99,9%), loc cat nhanh (97%), dia loc
(40 - 98,5%), tuyén ndi (95%)>2. Trong dé, phuong
phép keo tu la qua trinh héa ly tao ra sy mét 6n dinh
clia cdc hat min (chét keo) bang cach lam giam dién
tich bé mit cta ching bdi cdc cac chit dong tu nhu
mudi Al va Fe. Cac mudi nay ban du sé thuy phin
va thong qua co ché hdp phu dugc tao ra bdi trao d6i
phdi td, cdc hat nho ciing v6i nhau hinh thanh nén
mot khdi ¢6 lién két manh va dé dang lang xuéng 8.
Do dic tinh dé st dung va gia thanh ré ctia chitkeo tu,
hiéu qua dem lai cao, qua trinh keo tu dugc st dung
rong rii cho nhiéu nha may xt Iy nuéc thai”»”. Keo tu
dugc danh gid 1a c6 tiém nang trong loai bd vi nhua

Trich dan bai bao nay: Hai H TN, Vy N T, Nguyén N T, Hién T T. Loai bé vi nhua trong nuéc thai cong
nghiép théng qua qua trinh keo tu bing pheén sat. Sci. Tech. Dev. J. - Nat. Sci.; 4(S1):5122-SI31.
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khoi ngudn nuéc.

Nghién ctiu nay dugc thuc hién nhim xac dinh hiéu
qualoai b vi nhua ctia phuong phap keo tu - tao bong
thong qua viéc khao sat cac yéu t6 anh hudng nhu liéu
lugng chit keo tu, pH, t6c do khudy, thoi gian ling
va chét trg keo tu nhim t6i uu hoéa quy trinh x 1y vi
nhya. Bén canh d6 ciing xac dinh vi nhya theo hinh
dang va kich thuéc dugc loai bo va con lai tit dong
thai sau qua trinh xu ly.

VAT LIEU VA PHUONG PHAP

Lay mau

Nudc thai dugc 1dy tii hé thong xu Iy tai nha méy xut
1y nudc thai tp trung, khu cong nghiép Séng Thén 1,
tinh Binh Duong. Vi tri 14y mau tai bé thu gom, sau

khi nudc thai da di qua song chan réc kich thudc 5
mm.

Thiét lap mé hinh

St dung mdy khudy Jartest (Hinh 1) c6 thiét lap dé
diéu chinh tdc d¢ khudy, thoi gian khudy cho cac thi
nghiém khao sat.

Mbi thi nghiém v6i 500 mL nuédc thai dugc khufly tron
déu dé can bang néng do va cho vao cbc 1000 mL,
sau d6 diéu chinh pH bing NaOH 1IN, H;SO4 1IN,
10 mL dung dich dém NaHCO3 3N dung dé dn dinh
pH. St dung pheén sat FeCl3.6H, O 1a chit keo tu, cac
chat trg keo tu gébm anionic polyacrylamide (APAM)
va cationic polyacrylamide (CPAM). Thiét 14p téc do
khudy nhanh trong théi gian 1 phit, dua céc vao tién
hanh khudy. Khi da du 1 phut khudy nhanh, dua vé
t6c o khudy chdm va khudy trong vong 15 phut. Lay
cOc ra va d€ lang tinh theo ding thoi gian khao sét.
Duing 6ng tiém thé tich 50 mL, kich thuéc dau 6ng 5
mm hat 1dy 400 mL méu nudc trong c6¢ va 100 mL
mau bun lang dem di phén tich vi nhya.

Phuong phap phan tich

Vi nhua trong nudc thai dugc phén tich bang phuong
phap khdi lugng dua trén nghién ctiu ctia Lares va
cong sy '0. Mau dugc 14y sau thi nghiém dugc c6 can
& nhiét d6 75°C cho dén khoang 20 mL, sau do dit
cOc chtia mau trong tt sdy 90°C trong 24 gid d€ dam
bdo miu kho. Mau sau khi lam kho dugc thuc hién
qua trinh oxy hoéa u6t (WPO) béng cach thém 30 mL
dung dich Fe(II) 0,05 M, thém tiép 30 mL dung dich
H,0, 30% va git hén hgp trong 5 phut. Sau d6 cho
c6¢ l1én may khudy tit ¢ 75°C trong khoang 30 phut
néu 1a mau nuédc, 60 phit néu la mau bun. Néu chit
hiiu co chua dugc loai bo hét, thém tiép 20 mL dung
dich H,O; 30% va tiép tuc khudy trén may khudy tu.
Lép lai qua trinh cho t6i khi chat hiu co da bi oxy
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héa hét. Tiép do, mau dugc thém dung dich ZnCl, dé
tang t trong dung dich 1én khoang 1.8 g/cm? nhim
thu dugc vi nhya. Céan khoi lugng gidy loc trude khi
hat chin khong va qua qué trinh loc méu tuyén néi,
sdy 24 gid, can lai d€ tinh todn xdc dinh khoi lugng
vi nhya. Cdc manh vi nhya dugc phan loai theo kich
thudc va hinh dang duéi kinh hién vi quang hoc.

Xt ly s6 liéu
Hiéu qua loai bd vi nhya

myps(B)
myrps(B) +myrps(N)

Trong d6: H: Hiéu suét loai bo (%).
mpps(B): Khdi lugng vi nhua trong mau bun (mg).

H% = x 100

mpps(N): Khéi lugng vi nhya trong mau nuée (mg).
KET QUA VA THAO LUAN

Pac diém, tinh chat vi nhua trong nuéc thai
Duya vao két qua phén tich cho thiy néng d6 vi nhua
¢6 trong nudc thai dau vao ctia nha may xu ly nude
thai khu céng nghiép Séng Than 1 la 78,4 mg/L, so
sanh v6i dong vao ctia moét s6 nha méy xu ly nuéde
thai hién hiu trén thé giéi nhu tai Danish néng do
vi nhya 14 5,9 mg/L!! thi néng d¢ vi nhua trong khu
cdng nghiép Song Than 116n hon gép 1314n. Diéu nay
cho théy sy 6 nhiém vi nhya & cdc khu cong nghiép
dang & mtc bdo dong. Tuy nhién trong quy chudn
Viét Nam hién tai chua c6 quy dinh gi6i han nén chua
€6 co sG d€ c6 thé quan ly phu hop.

Quan sat va phén loai theo hinh dang vi nhua duéi
kinh hién vi (Hinh 3) c¢6 thé thdy dang hat chiém
uu thé 56,46% (332/588), dang manh va dang sgi
chiém ti 1é gin bang nhau, khoang hon 20% (131/588;
125/588) (Hinh 2a). Tai khu cong nghiép Séng Than
1 v6i 51 nha may san xudt, trong d6 hién c6 6 nha may
san xudt nhuya, 4 nha may san xuat bao bi dong goi, 9
nha mdy dét nhuém va cac nganh nghé khac, do d6 cé
thé du dodn nguodn gdc vi nhya trong nude thai 1a tu
cac hat nhya nguyén liéu dugc phét thai ra trong qud
trinh san xudt. Dang hat, dang méanh c6 thé c6 ngudn
gbc tui cic 16p xe bi mai mon trong khi vén chuyén,
thai ra va nudc mua chay tran cuén vao hé thong xu
1y nuéc thai. Dang s¢i dugc du dodn c6 ngudn goc tu
qua trinh san xudt, lam sach céc loai vai len, vai tOng
hop.

D3i v6i phén loai theo kich thude (Hinh 2b), vi nhya
dugc chia thanh 4 khoang 0.1 - 0.5 mm; 0.5 - 1 mmy;
1 -2 mm; 2 - 5 mm). Vi nhuya cé kich thuéc ti 0.1
- 0.5 mm chiém ti 1¢ 16n nhat 75% (441/588) do dang
hat chiém da s6 trong mau, vi nhua kich thuéc 2 - 5
mm chiém phan réit nho, chi hon 1% t6ng s6 vi nhua
clla mau.
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Hinh 1: M6 hinh thi nghiém Jartest

Hat B Manh HSoi

(a)

0,1-0,5mm £ 0,5-1mm H1-2mm B 2-5mm

(b)

Hinh 2: S6 lugng vi nhua theo (a) hinh dang (b) kich thuéc

Anh huéng clia ndng dd chat keo tu phén
sat dén qua trinh keo tu - tao béng

Hinh 4 cho thiy hiéu qua loai bo vi nhya tang theo
ndng d6 chit keo tu. Hiéu suét loai bo ting nhanh khi
tang nong do phén sit tit 100 mg/L 1én 500 mg/L (ting
ti 36,1% 1én 59,17%). Tl néng d6 600 mg/L trd 1én,
hiéu suét loai bo vi nhua ting chdm (trung binh ting
1,2% cho méi 100 mg/L phen sét thém vao). Viéc ting
qué nhiéu chit keo tu gy giam hiéu qua qud trinh do
lam tdi 8n dinh cta cac hat keo '2. Do d6, chon lugng
phen t&i uu la 600 mg/L (hiéu qua loai bo 61,92%).
Bang 1 cho théy tai ndng do phén sit tdi uu, hiéu qua
loai bo vi nhua dya vao s6 lugng mau quan sat duge
1én t6i 92,35% (45/588). Xét vé hinh dang, hiéu qua
loai bo vi nhya cao nhét v6i dang hat (98%), dang

Bang 1: S6 lugng vi nhua theo hinh dang, kich thuéc
ctia mau téi uu phén sit 600 mg/L

Kich thuéc (mm) SO lugng (mau/L)

Hat Soi Manh
0,1-0,5 8 9 13
0,5-1 0 4 2
1-2 0 6 1
2-5 0 2 0

manh va dang sgi x4p xi nhau (dang manh 87%, dang
$0183%). Xét vé kich thudc, hiéu qua loai bo d6i véi vi
nhuya kich thuée nho (0,1 - 1 mm) dat 93% hiéu qua
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Hinh 3: Cadc m&u vi nhua trong nudc thai dau vao

A
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Hinh 4: Anh huéng ctia ndng d6 chat keo tu phén st FeCls t6i hiéu qua loai bo vi nhua (pH 8,76; khudy nhanh 300
vong/phut, khudy chdm 100 vong/phdt, thdi gian Idng 30 phdt)
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hon so véi loai bo vi nhya kich thuéce 16n: vi nhya 1 -
2 mm (86%), vi nhya 2 — 5 mm (75%).

Hiéu suét loai bo chénh 1éch gitia cac loai vi nhua c6
thé dugc giai thich do cac vi nhya dang hat va manh
v6i kich thude nhd, ¢ sy tuong dong vé€ hinh dang va
kich thudc v6i cac hat keo, nén dé dang dugc hdp phu
vao cac bong cén. Con d6i véi cac manh 16n hon hodc
sgi dai sé kho hip phu vao cac bdng cidn do chénh léch
kich thu6e v6i cac hat keo, tit d6 dan t6i hiéu qua loai

bo giam.

Anh huéng ctia pH dén qua trinh keo tu - tao
bong

pH la mot trong nhiing yéu t6 1am han ché téi qua
trinh keo tu - tao bong thong qua anh hudng dén sy
thay phén phén sit tao ra cac hat keo duong c6 trong
nude thai (1) (2) 1.

Fe3* + H,0 =15 Fe(OH)™ 1)
Fe(OH)™ =% Fe(OH)™ — floc )

Hinh 5 cho thdy hiéu suét loai bo vi nhya ting dan
khi tang pH ctia dung dich tii 3 1én 11. G pH < 5, hiéu
sudt loai bo vi nhya duéi 50%. Hiéu sudt ting manh
khi ting pH 1én 7, va ting khong déng ké tit pH 8,76
t6i pH 11. Do d6, chon gia tri pH t6i uu tai 8,76 (hiéu
qué loai bd 62,20%).

Anh hudéng ctia pH phu thudc vao loai chit keo tu
dugc st dung, thanh phin héa hoc cia nudc va nong
do ctia chit keo tu. Theo nghién ctiu ctia Aziz va cong
sy dugc thyc hién vao 2007 ', nghién ctu st dung
phén nhom, phén sit (FeCls va FeSO4) d€loai bo chit
rén lo lting, d6 mau va COD tii nudc ri rac. Két qua
cho thdy khi & pH thép, FeCl3 phan ting v6i nudc hinh
thanh cac ion tich dién duong, trong khi & pH trung
tinh va kiém, chti yéu la dang hydroxide sit Fe(OH)3
dugc hinh thanh '3, Do d6 c6 thé dy doan & pH kiém,
vi nhya c6 kha nang hap phu vao két tha ctia hydrox-
ide sit hinh thanh, din dén hiéu qué loai bé vi nhya
cao hon khi tang pH.

Bang 2 cho thay hiéu suit loai bd vi nhua ting 1én d6i
v6i dang manh 1a 89,31%, dang sgi 92%. Xét vé kich
thudc, hiéu qua loai bo vi nhya gia tang dang ké dai
véikhoang kich thuéc tili 1 - 2 mm. Trong khi d6i véi
cac khoang kich thudc khéc, hiéu qué thay déi khong
dang ké.

Bang 2: S6 lugng vi nhua theo hinh dang, kich thuéc
clGia mau téi uu tai pH 8,76

Kich thuéc (mm) S0 lugng (mau/L)

Hat Soi Ménh
0,1-0,5 15 5 12
0,5-1 3 1 1
1-2 0 2 1
2-5 0 2 0

Anh huéng ciia thoi gian lang dén qua trinh
keo tu - tao béng

Hiéu suit loai bo vi nhya dya theo thoi gian lang va s6
lugng vi nhya theo hinh dang, kich thuéc con lai ctia
mau t6i uu dugc thé hién tai Hinh 6 va Bang 3. Két qua
cho thdy hiéu suft tang khi thoi gian lang ting. Nhua
thuong nhe, khé ling nén khi ting thoi gian cdc hat
lo lting va cic bong bun dugc va cham nhiéu hon, kéo
theo vi nhya lang cling 2.

Khi ting thdi gian lang tit 15 phut 1én 120 phat, hiéu
sudt loai bo tang tit 59,73% 1én 72,76%. Lua chon thoi
gian ling t6i vu 1a 60 phut (hiéu qua loai bo 68,91%)
do khi tiép tuc ting thém thoi gian 1ang, hiéu sudt qué
trinh ting thém khong ddng ké (30 phut ting khoang
1%).

Bang 3: S6 lugng vi nhua theo hinh dang, kich thuéc
mau téi uu tai thai gian Iang 60 phut

Kich thuéc (mm) S lugng (mau/L)

Hat Sagi Ménh
0,1-0,5 9 8 20
0,5-1 2 2 1
1-2 0 1 0
2-5 0 1 0

O thoi gian ling t6i uu, vi nhya c6 kich thudc 16n hon
(1 - 5 mm) bi loai bo gan nhu hoan toan trong nudc
thai sau xt ly.

Anh hudng ciia téc d6 khuay dén qua trinh
keo tu - tao bong

Do thi Hinh 7 cho thdy t6c d6 khudy nhanh 300
vong/phut va téc do khudy chdm 25 vong/phut cho
hiéu qué loai bo vi nhya cao nhét, hiéu qué loai bo 1an
lugt 14 69,09% va 72,84%. Khudy nhanh la giai doan
quyét dinh hiéu qua phan ting ctia phén véi nudce thai.
T6c d6 khudy nhanh dnh hudng ding ké dén sy mét
8n dinh ctia chat keo va sy két tu ctia cac hat ', Trong
khi do, khudy chim la giai doan giup cic hat keo va
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Hinh 5: Anh huéng clia pH t6i hiéu qua loai bd vi nhua (phén st t6i uu, khudy nhanh 300 vong/phiit, khudy chdm
100 vong/phut, thdi gian Idng 30 phat)
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Hinh 6: Anh huéng cla thai gian ldng ti hiéu qua loai bé vi nhua (phén sdt t6i uu, pH t6i uu, khudy nhanh 300
vong/phuat, khudy chdm 100 vong/phut)
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Hinh 7: Anh huéng clia téc d6 khudy: (a) khudy nhanh, (b) khudy cham tdi hiéu qua loai bé vi nhua (phén sdt téi

uu, pH téi uu, thoi gian ldng téi uu)

cham nhe nhang d€ lién két hinh thanh céc bong cin
do luc hat phén tu.

Anh huédng ciia chat trg ling dén qua trinh
keo tu - tao bong

Polyacrylamide (PAM) 1a mot loai polymer dugc st
dung rong rdi 1am chét trg ling trong xu ly nudc va
bun. Cong dung cha yéu cta polymer nay 1a lam
ddc bun, tao ra 16p mang trén bé mit dung dich,
khi lang xuéng kéo theo cac cdn bén lo liing xudng.
Thi nghiém khdo st hai loai chit trg ling 1a anionic
polyacrylamide (APAM) va cationic polyacrylamide
(CPAM) v6i cac ndng do khac nhau. Két qua cho thdy
CPAM cho hiéu qua loai bo vi nhua cao hon APAM &
cung néng d6 tuong ting. O néng dd 50 mg/L CPAM
hiéu qua loai bo cao nhit dat 93,11% (Hinh 8).

O céc diéu kién t6i vy, vi nhua dang hat va c6 kich
thudc ti 0,5 - 1 mm gin nhu bi loai bo hoan toan.
Dang manh va dang sgi véi kich thudc nho hon 0,5
mm chua dugc loai bo triét d€ do chung khé c6 kha
ning két bong va ling xudng (Bang 4).

Bang 4: S6 lugng vi nhua theo hinh dang, kich thuéc
mau & cac diéu kién téi uu

Kich thuéc (mm) S8 lugng (mau/L)

Hat Soi Manh
0,1 -0,5 8 16 18
0,5-1 1 1 0
1-2 0 0 1
2-5 0 0 0

KET LUAN VA KIEN NGHI

Phuong phép keo tu - tao bong cho kha ning loai
bo vi nhya cao (trén 93%) & diéu kién t6i vu: liéu
lugng phén 600 mg/L, pH 8,76, thoi gian 1ang 60 phut,
téc d6 khudy nhanh 300 vong/phut, khudy cham 25
vong/phut, chét trg lang CPAM. Vi nhya dang hat ¢6
kha ning dugc loai bd cao hon so véi dang s¢i va dang
manh. Xét theo kich thudc, hiéu suat loai bo d6i vé6i
vi nhya kich thudc nho cao hon rit nhiéu so véi céc
vi nhya kich thuéc 16n. Phuong phap keo tu - tao
bong cho hiéu qué xt ly 6n dinh, it bi anh hudng khi
tai trong 6 nhiém nudc thay d6i. So sanh véi hiéu
sudt clia cac phuong phap khac: phuong phap MBR
(99,9%), loc cat nhanh (97%), dia loc (40 - 98,5%),
tuyén néi (95%) [2] cho thdy keo tu - tao bong 1a mot
phuong phéap don gian, chi phi thdp va dem lai hiéu
qué cao cho xt ly vi nhya. Két qua ctia nghién ctiu
nay la co s¢ di liéu d€ danh gid hiéu qua loai bo vi
nhuya trong tling giai doan ctia hé théng xt Iy nudc
thai trudc khi dugc thai ra méi truong.

LO1 CAM ON

Nghién ctiu dugc tai trg bdi Pai hoc Quéc gia Thanh
phé H6 Chi Minh (PHQG-HCM) trong khuén khé
Dé tai ma s6 B2020-18-04. Nhom téc gia chan thanh
cam on thdy Nguyén Hudng Viét (Quiy hd trg cong
dong Lawrence S.Ting - Nguyén gidng vién Trudng
Pai hoc Khoa hoc Tu nhién, PHQG HCM) da gidi
thiéu thiét bi NHV-CAM hé trg nghién ctiu.

DANH MUC TU VIET TAT

MBR: Membrane Bio Reactor
WPO: Wet Peroxide Oxidation
APAM: Anionic Polyacrylamide
CPAM: Cationic Polyacrylamide

Si28
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Hinh 8: Anh huéng cta chét trg 1ang ti hiéu qua loai bo vi nhua (phén sdt t6i uu, pH téi uu, thai gian Idng téi uu,

t6c d6 khudy t6i uu)

XUNG POT LOI iCH TAC GIA

Céc téc gia cam két khong c6 su canh tranh, xung dot
trong nghién ctu.

PONG GOP CUA CAC TAC GIA

Tac gid Nguyén Tuyét Vy thuc hién thi nghiém, thu
thap s6 liéu, xt ly két qua. Tac gia H6 Truong Nam
Hai da viét ban thio so bo. Tic gid Nguyén Thao
Nguyén gop y théo luan vé cic két qua thu dugc. Tac
gid T6 Thi Hién gop y va hoan thién n¢i dung cho ban
théo cudi cung. Tat ca cac tdc gid da dong thuan ban
thao cudi cling.
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Removal Of Microplastics In The Industrial Wastewater Via The
Fe-Based Coagulation Process

Ho Truong Nam Hai'->"*, Nguyen Tuyet Vy'2, Nguyen Thao Nguyen'-?, To Thi Hien'?"

ABSTRACT

Currently, microplastics (MP) in the water environment is a global issue. Microplastics enter the nat-

ural environment through various sources such as domestic wastewater and industrial wastewater.
Use your smartphone to scan this The flocculation method - one of the simple and effective methods commonly used in wastewater
QR code and download this article treatment plants was used in this study to determine the removal efficiency of MPs in the indus-

trial wastewater. The coagulation/flocculation experiments were carried on the Jartest model with
the iron coagulant under different conditions. The wastewater was taken from the industrial park
Song Than 1. The volume of the wastewater in each experiment was 500 mL with the MPs con-
centration of 78.4 mg/L which included 3 main forms with MP bead (322 different types / 0.5 L),
MP fragment (131 different types / 0.5 L) and MP fiber (125 different types / 0.5 L). The optimal
condition of microplastic removal (iron coagulant (FeCls) = 600 mg/L, pH 8.6 — 8.8, settling time
= 60 minutes, fast stirring of 300 rpm, slow stirring of 25 rpm, supporting-coagulant (CPAM) = 50
mg/L) was determined, corresponding with the MPs removal efficiency of 93.11% (MPs in effluent
was 7.33 mg/L). The most common MPs categories collected after treatment were MP fragments
(19 different types) and MP fibers (17 different types). MPs dimensions were mostly about 0.5 to 1
mm. Our result showed that the coagulation/flocculation process was an efficient method for the
removal MPs in the industrial wastewater.

Key words: microplastics, coagulation/flocculation, industrial wastewater, removal efficiency
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