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TOm tat

Nghién ciru diéu ché vt liéu két hop giira oxit sdt tir va chat keo tu sinh hoc Biogum
duoc ly trich tir hat muong hoang yén (biogum improvements). Vit lidu sau khi diéu ché vira
¢6 tinh keo ty, c6 khd nang cdi thién chdt heong nuéc thai va vira ¢ kha nang thu hoi sau khi
str dung, co tir tinh ciza nam cham (biogum cdi tién). Két qua nghién ciu cho thdy biogum cdi
tien ¢6 khd ndng cai thién chat heong nueée thai cong nghiép xi ma, dat hiéu sudt logi bé ion
kim logi Ni** 12 89,10%; Cu®* 94,51%; Zn** 14 94,92%. Két qua nay dung dé xac dinh hiéu
sudt cdi thién téi wu can danh gid cdc théng so van hanh, pH t6i wu, liéu heong toi wu truéc
khi &p dung védn hanh thi nghiém trén mé hinh pilot, tir d6 d@é xudt iing dung vao thyc té.
Tir khéa: keo tu sinh hoc, muong Hoang Yén, nuéc thdi xi ma, nuéc thai dét nhugm
Abstract

STUDYING ON PREPARATION OF MATERIALS COMBINED BY MAGNETIC

NANO FERROMAGNETISM OXIDE AND BIOGUM EXTRACTED FROM CASSIA

FISTULA SEEDS AND SURVEY INDUSTRIAL WASTEWATER IMPROVING

ABILITY OF IMPROVED BIOGUM

Study materials prepared combining iron oxide from biological and flocculants Biogum
extracted from the seeds of Cassia fistula. The material after preparation is both
agglutinative, capable of improving the quality of the wastewater and is capable of
recovering after use, with the magnetism of the biotite (improved biogum). The study results
showed improvements Biogum capable of improving the quality of industrial wastewater
plating, and the yield remove metal ions Ni** is 89,10%; Cu®* is 94,51%; Zn** 94,92%. In
order to determine optimal performance, it is necessary to evaluate the optimum operating
parameters, pH, and optimal dosage before applying the pilot operation is applied on the
pilot model, from which it is proposed for practical application.

1. Pt van dé

Hién nay, di c6 mot s6 nghién ctru trong va ngoai nuwdc vé viéc ung dung cac loai
chat ¢ nguon géc ty nhién trong d6 co cac gum sinh hoc trong xtr 1y nuéc thai dé loai bo
mau va COD ra khoi nuéc thai mot sé nganh cong nghiép dét nhuom, xi ma (Mangale
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Sapanda, 2012; Yuan Shing Perng and Manh Ha Bui, 2015; Muhammad Asif Hanif,
2008).Theo Poan Thi Thay Ai, (2013), Nguyén Van Cudng va Huynh Thi Kim Ngoc,
(2014); Luciano Carlos et al. (2013) c6 thé wng dung vat liéu nano trong xir Iy nudc thai
nganh céng nghiép dét nhuom va xi ma. Két qua nghién cau cho thiy gum sinh hoc va hat
nano tir tinh c6 tiém ning tng dung trong xir Iy nudc. Mat khac, ban chat keo tu caa cac gum
sinh hoc 1a hinh thanh céc lién két va twong tic hoa hoc vai cac chat 6 nhiém, do d6 qua trinh
thu hdi gum sinh hoc kha tén kém, can st dung tac nhan dé cat dut cac lién két hoa hoc va téi
tao tai gum dudi dang tua. Vi vay viéc thu hdi gum sinh hoc khéng kha thi va tén kém. Trong
khi d6 viéc thu hoi cac hat nano tir tinh rat don gian, dudi tac dung cua luc cac chat & nhidém
trong 13 tréng cua hat nano s& bi day ra ngoai va hat nano duoc thu liy bing nam cham mot
cach dé& dang. Tuy nhién hiéu qua xir Iy nudc thai ciia cac hat nano bi han ché do thiéu cac
nhém chirc hoat dong trén bé mat hat nano, do dé viéc gan gum sinh hoc 1én bé mit hat nano
nham tao ra vat liéu nano sinh hoc méivira tang kha ning bét giir c4c chat 6 nhiém trong nudc
vira giir duoc dic tinh thu hdi va tai sir dung cua hat nano tur tinh.
Bdng 1: Cac chi sé & nhiém kim logi nang cia nuwréc thdi Xi ma (Srisuwan et al., 2002)
QCVN 40 - 2011/BTNMT

Chi tiéu Pon vi Nuwdc thai chwa xir ly A B

pH - 3-11 6-9 55-9
Niken (Ni) mg/I 5-85 0,2 0,5
Crom (Cr VI) mg/I 1-100 0,05 0,1
Ké&m (Zn) mg/I 2-150 3 3
Dbdng (Cu) mgl/l 15 — 200 2 2

Két qua nghién ciu cia Mukesh Parmar va Lokendra Singh Thakur (2013), cong
nghiép ma dién va gia cdng kim loai mot mat thai ra luong |61 kim loai nang, trong d6 c6
dong (Cu), niken (Ni) va k&m ion (Zn) va la mot van nan Ién gay anh huong dén stc khoe
con ngudi va doi sdng thay sinh. Két qua nghién ctru ciing chi ra rang, kim loai dong khong
thé phan huy va gy ung thu ciing nhu bénh Wilson. Bén canh tac hai ciia dong, niken gay
di ung da, dé gy tén thuong cho hé hd hap, hé than kinh ciing nhu mang nhay té bao. Kém
gay roi loai tiéu hoa va din dén tiéu chay khi vao co thé qua duong thirc an.

2. Vat liéu va phuwong phap nghién ciru

2.1. Poi twong nghién ciru: Vat lieu Biogum cai tién. Nudc thai xi ma gia dinh
Ni?*=25 mg/L, Cu®*=25 mg/L, Zn?*=25 mg/L. Nudc thai nha may xi ma (c6 cac thong s6 6
nhiém ban dau, pH = 1,5; Niken = 3,61 mg/L; Cu?*= 51 mg/L; Zn = 103 mg/L)

2.2. Hoa chat nghién creu: Vat liéu sinh hoc (Biogum), duoc trich li tir hat cay
Mudng Hoang Yén theo phuong phap hoa tan trong nudc cat (Hanif, 2008). Mot sé hoa
chat dung diéu chinh pH: H;SO; 1IN, CuS045H,0. NiSO,.6H,0, CuSO,.5H,0,
ZnS0,.7H,0. Oxit sét tir 1a hat nano tir tinh CoFe,0,4 duoc tong hop bang phuong phéap vi
nhil két hop dong két tua st dung sodium dodecyl sulfate (SDS) lam chat hoat dong bé mat.

2.3. Thiét bi nghién ciru: Thiét bi do pH Mettler Toledo. May do kim loai ning AAS
(atomic absorption spectrometer). May do d6 mau Hatch DR 5000.. M6 hinh Jasrtest.

2.4. Phwong phdp nghién cieu: Phuong phdp 1dy mau va phan tich: LAy mau - theo
TCVN 5999:1995. Bao quan mau - theo TCVN 4556:1988. Phan tich pH theo TCVN
6492:1999. Phan tich kim loai nang trén may AAS (atomic absorption spectrometer), theo
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phuong phap phd hap thu nguyén tir. Cac thi nghiém thuc hién & nhiét d6 méi truong (25 -
32°C), ap suat latm.

Ngi dung thuc hién:

Thi nghiém 1: Xéc dinh khd ndng thu héi cia vat liéu Biogum cdi tién trén nuoc thdi
gia dinh.

- Téi sir dung trén nuoc thai xi ma gia dinh (Ni?*)

Ky Biogum cai Chu thich
STT hiéu  tién (mL)

1 TH1 30 TH1: Chon pH ban dau, nong do Ni*"= 25 mg/L va thém vao 30 mL
Biogum cdi tién. TH2: Chon pH ban dau, nong dé Ni**= 25 mg/L va

2 TH2 30 thém vao 30 mL Biogum cdi tién sau 1 lan thu héi. TH3: Chon pH ban

3 TH3 20 ddu, nong dp Ni**= 25 mg/L va thém vao 30 mL %iogum cdi tién sau 2
lan thu hoi. TH4: Chon pH ban dau, nong dé Ni“"= 25 mg/L va thém

4  TH4 30 vao 30 mL Biogum cai tién sau 3 lan thu héi. TH5: Chon pH ban dau,
nong dé Ni**= 25 mg/L va thém vao 30 mL Biogum cdi tién sau 4 lan

5 TH5 30 thu hoi. Ni BD: Chon pH ban ddu, néng dg Ni**= 25 mg/L va thém

6 NiBP 0 vao 0 mL Biogum cdi tién sau 1 lan thu hoi.

Chuan bi 6 cdc va cho vao 40 mL Biogum cai tién & cac lan thu hdi bang ndm cham
V6i céc thdng sb pH ban dau va ndng do dau vao cua Ni%* 1a 25 mg/L. Bé ling can 30 phdt,
ldy dung dich xac dinh ndng d6 ion kim loai ning (Ni?*) bang thiét bi do kim loai ning
AAS 7000. Téi sir dung trén nudc thai xi ma gia dinh (Cu®, Zn*).
Bdng 2. Hiéu qud thu héi va tai si dung cua vat liéu biogum cdi tién
trén nuoc thai xi ma gia dinh

Ky Biogum cai Chu thich
STT higu  tién (mL)

1 THI 40 TH1: Chon pH ban dau, nong dj Cu** = 25 mg/L, Zn""= 25 mg/L va thém

vao 30 mL Biogum cdi tién. TH2: Chon pH ban dau, nong do Cu“™ = 25
2 TH2 40 mg/L, Zn**= 25 mg/L va thém vao 30 mL Biogum cdi tién sau 1 lan thu
3 TH3 20 héi. TH3: Chon pH ban ddu, néng dg Cu** = 25 mg/L, Zn**= 25 mg/L va

thém vao 30 mL Biogum cai tién sau 2 lan thu hai. TH4: Chon pH ban
4 TH4 40 dau, néng dg Cu** = 25 mg/L, Zn**= 25 mg/L va thém vao 30 mL Biogum

cai tién sau 3 lan thu héi. TH5: Chon pH ban dau, néng dé Cu®* = 25
5 THS 40 mg/L, Zn*'= 25 mg/L va thém vao 30 mL Biogum cdi tién sau 4 lan thu
5 BD 0 hoi. BD: Chon pH ban dau, néng d¢ Cu** = 25 mg/L, Zn**= 25 mg/L va

thém vao 0 mL Biogum cdi tién sau 1 lan thu hoi.

Tién hanh thi nghiém
Chuan bi 6 coc va cho vao 40 mL Biogum cai tién & cac lan thu hoi bang ndm cham
Véi cac thdng sé pH ban dau va nong d6 dau vao cua Cu?* va Zn®* 1a 25 mg/L. Dé lang can
30 phdt, liy dung dich xac dinh ndng d6 ion kim loai nang (Cu®*, Zn?*) bang thiét bi do kim
loai nang AAS 7000
Thi nghiém 2: Xac dinh kha ndng cdi thién chdt heong niréc thai xi ma .
Bdng 3. Thi nghiém khao sat hiéu qua xa¢ ly ion kim logi trén nuoc thai nha may xi ma

Mau NMXM NXnm L1 NXnm L2 NXnm L3 NXnm L4 NXnmL5 NXnm L6

pH Ban dau Ban dau Ban dau Ban dau Ban dau Ban dau

Biogum
cai tién (mL) 40 50 60 70 80 90
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Chuan bi 6 céc va cho vao lidu lwong biogum cai tién (bang 3 ). Véi cac thdng sé pH
ban dau, va ndng do ion kim loai Ni** = 3,61 mg/L, Cu*" = 51mg/L, Zn** =103 mg/L

Pé lang can 30 phat, lay dung dich xac dinh ndng d6 ion kim loai nang (Ni #*, Cu®,
Zn*) bang thiét bi do kim loai naing AAS 7000
3. Két qua va thao luan

3.1. Thanh phdn céu tric vit ligu biogum cdi tién

Véi myc dich danh gia cu tric va thanh phan cua biogum cai tién cac phuong phap
nhiéu xa tia X (XRD), SEM, pho hdng ngoai (FT-IR), phuong phap do dé tir hda bang tir ké
mau rung (VSM) duoc st dung. CAu tric cua hat nano tir tinh CoFe,0, diéu ché duogc kiém
tra bang phuong phap nhidu xa tia X (XRD), SEM va phé hong ngoai (FT-IR), tinh chat tir
duogc kiém tra bang tir ké mau rung (VSM).
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Két qua nghién cau tir hinh 1 cho thay phu hop véi két qua nghién cau caa A. Pui
(2011). Theo két qua nghién cau cua Gherca (2011) va Pui (2011) va két qua nghién ctu
(hinh 1) cho thdy hai nhom dao dong manh tai khoang 409 cm™ va trong khoang 594 cm™
tuong tng voi dao ddng mang bén trong cua hop chat c6 cau tric tir dién phdi hop véi bat
dién trong cau trdc spinel. Su khac nhau trong d6 truyén qua gitra cac dic tinh dao dong c6
thé duogc cho 1a d6 dai lién két cua oxy véi cac ion kim loai trong cac 15 tréng bat dién ngan
hon d6 dai lién két ciia oxy véi cac ion kim loai trong 15 tréng tir dién.

Tap hop hat CoFe,0, c6 kich thudc nano mét nén dién tich bé mat riéng 16n, phan tan
t6t do d6 c6 tiém nang tng dung trong xur Iy nudc thai nho kha nang hdp phu céc ion kim
loai, cac chét hitu co, cac chit mau... Mit khac cac hat CoFe,0, tir tinh rat d& thu hdi va tai
sir dung lai sau qua trinh hap phu nho tir trudng ngoai, phuong phap tong hop don gian.
Viéc c6 thé tach ra bang tir truong ngoai tao diéu kién thuan loi trong qué trinh diéu ché,
tach cling nhu tai sir dung vat liéu, dam bao tinh kinh té vira tiét kiém duoc thoi gian.

Biogum cai tién 1a vat liéu dang bot mau den va cé tir tinh dwge didu ché bang
phuong phap dong két tia va sir dung chat hoat dong bé mat sodium dodecyl sulfat. Két qua
phan tich phd hdng ngoai trén mau Biogum cai tién (hinh 1) cho thay sy hién dién cua cac
pic dic trung ctia hat nano tir tinh gom cac dao dong tai tin sb 586 va 412 cm™ dic trung
cho dao dong lién két kim loai voi oxy nam trong phé cia Biogum cai tién. Va sy c6 mat
C4c pic tai tn s6 1134 va 983 cm™ dic trung cho cac lién két twong tng gom C-O, C-O-H.
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Puong cong tir tré cua hat nano tir tinh CoFe,04 va vat lidu Biogum ci tién (hinh 2)
cho thay c6 su giam rd rét tir 46 bdo hoa cua vat liéu khi két hop Biogum sinh hoc véi hat
nano CoFe,0,. Khi c6 mit cia Biogum sinh hoc, tir tinh cua vat liéu tong hop giam di dang
ké (tr 65 emu/g con 25 emu/g). Su bao phu cua Biogum I&n hat nano con lam giam luc
khang tir ciia vat liéu, tir 208 Oe lyc khang tir giam con 115 Oe. Két qua nghién ctu c6 sy
twrong ddng véi nghién ciu caa Cao Hoang Diing (2015) d6 bdo hoa tir giam tir 38,8 emu/g
con 5,873 emu/g, luc khang tir giam tir 10 Oe con 2 Oe khi phu CS-PAA (chitosan - Poly
acrylic axit) va Mn-doped ZnO 1én bé mit hat CoFe,O,.

Hinh 3: tur tinh cua cdac vt ligu nghién ciru. a: PAC; b: Biogum; c: Biogum cdi tién

Két qua nghién ctu cho thay Biogum cai tién bi hat boi tir tinh nam cham vé mét phia
trong khi Biogum va PAC khong bi anh huong gi cua luc tir (hinh 3). Qua d6 c6 thé tién
hanh khao sat kha ning cai thién chat lugng nuéc cua vat lidu biogum cai tién sau khi thu
hoi va tai st dung cua vat liéu nay.
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3.2. Xdc dinh higu qud xi¢ ly ciia Biogum cdi tién thu hoi

Két qua nghién ctru tir hinh 4 cho thay kha ning cai thién chat luong nudc thai xi ma
ctia Biogum cai tién thu hdi sir dung 40 mL/L Biogum cai tién trén miu nudc Cu®*, Zn** va
30 mL/L Biogum cai tién trén mau nudc Ni?*, két qua nghién ctru cho thy dén lan thu hoi
thr 3, ham lugong ion Zn?" ¢on lai vao khoang 5,83 mg/L véi hi¢u suit dat 76,69%; ham
luong ion Cu®* con lai vao khoang 5,82 mg/L véi hidu qua dat 76,73%; ham lugng ion Ni**
con lai vao khoang 5,91 mg/L véi hiéu sudtdat 76,37%. Vay Biogum cai tién c6 thé thu hdi
va tai str dung 3 1an trén mau nude thai xi ma nghién ctu.

PO THI HIEU SUAT LOAI BQ TON KIM LOAT CUA BIOGUM CAI
Hinh 4: Higu sudt logi bé kim TENGCACLANTHUHOL ke
logi ciia Biogum cdi tién ¢ cac
lan thu hoi
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So sanh voi két qua nghién ctu cua Liu et al. (2016) cho thiy kha ning hap phu cua vat
liu nanocomposit xanthat FesO,-Chitosan trén nén graphen oxit cho hiéu qua thu hdi va tai
sir dung sau 5 lan. Tuy nhién khi so sanh véi nghién ciu cia Suman et al. (2016) cho thay
hiéu suat loai bo ion kim loai Pb** va Cr** cia nanocomposit (nanocenlulozo - nano bac) giam
khong dang ké sau 5 lan thu hoi va tai sir dung. Kha ning hap phu Pb®" giam tir 99,48%
xudng 98% va kha niang hap phu Cr®* giam tir 98,30% xubng 97,80%. Qua dé cho thay
Biogum cai tién cho hiéu qua thap hon nghién ctru cua Liu et al. (2016). Vay dé tang hiéu qua
cai thién cua vat ligu thu hdi can nghién ciru cac diéu kién toi wu khi sir dung lai vat liéu.

3.3. Két qua khdo sdt khd néng cdi thi¢n chit lugng nwéc thii xi ma

Nghién ciru trén d6i tugng nudc thai xi ma nha may ¢ pH =, tai luong & nhidm kim
loai nang, Ni. Két qua nghién ctu tir hinh 5 cho thiy & liéu lugng téi wu, Biogum cai tién
cai thién ion kim loai cia nudc thai gia xi ma nha may cho thay Biogum cai tién dat hiéu
suét loai bo cao nhat véi ion kém dat 94,92% sau do 1a ion dong dat 94,51% va thap nhat la
ion niken dat 89,10%. Qua d6 cho thay hiéu suat cai thién chét luong nudc ciia Biogum cai
tién dat hiéu qua cac ion kim loai trén nudc thai nha may dat tir 89,10 - 94,92% .

Khi so sanh vai két qua cac nghién ctu cua Liu et al. (2008); Chowdhury et al.
(2010); Nguyén Vian Cuong va Huynh Thi Kim Ngoc (2014) cho két qua cai thién cac ion
kim loai dat gan 90%. So vai két qua nghién ciru trén cho thay vat liéu Biogum cai tién cho
hiéu qua cai thién chat lugng nudc thai xi ma tot hon. Tuy nhién khi so sanh véi két qua
nghién ciu cia Chowdhury et al. (2010) nghién ciu sy hap phy asen va crém bang vat lidu
magnetite va maghemite trén nén hat nano. Két qua nghién cau cho thay hiéu qua cai thién
ctia asen va crom o diéu kién t6i uu dat 96 - 99%. Va véi két qua nghién ciru cuia Nguyén
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Vin Cuong va Huynh Thi Kim Ngoc (2014) cho thay kha ning loai bo ion kim loai nang
cua vat liéu CoFe,0,/CS-ghép-PAA ¢ pH va lidu luong tdi vu dat hiéu suét loai bo ion
Niken 93 téi 95%. Qua d6 cho thiy véi vat liéu nghién ciru Biogum cai tién cho hiéu suat
loai bo cao hon.

PO THIXAC PINHLIEULUQGNG TOIUU CUA BIOGUM CAI
TIEN TREN NUGC THAI NHA MAY XI MA

ONiken

Bbong

Hiéu suét loai bo ion (%)

Hinh 5: Hiéu sudt cai thién axem
cua Biogum cai tién trén
nuoc thai nha may xi mg

cii tién
(mL)

Vi két qua nghién ctu cua Liu et al. (2008) cho thay khi dung axit humic (HA) trang
hat nano Fe;0, (FesO4/HA) dé loai bo Hg (II), Pb (II), Cd (II), Cu (II) ¢6 trong nudc thai.
Két qua nghién ctu khi sir dung hat Fes04/HA dé cai thién chat luong ion kim loai Hg (11)
va Pb (II) dat hiéu suat trén 99%, va ion Cu (II) va Cd (II) dat 95%. Két qua nghién ciu
nay cho hiéu qua cai thién ion kim loai tdt hon vat liéu nghién cuu Biogum va Biogum cai
tién. Két qua nghién ctu cho thay Biogum cai tién c6 kha ning cai thién chit luong nudc
thai xi ma nha may va cé kha nang tai st dung vat liéu sau khi sir dung.

4. Két luan

Véi két qua nghién ctru cua vat liéu Biogum cai tién (két hop tir Biogum sinh hoc va
tir tinh cua oxit sét tur), c6 kha nang cai thién chét lugng nudc thai Xi ma va co tir tinh nam
cham, do d6 c6 kha ning tai st dung vat liéu sau khi xir Iy nu6c thai. Dy c6 thé dugc xem
la tinh mai cua vat lidu keo tu trong xir Iy nuéc thai. Bé ap dung can ¢ nhirng nghién cau
mo rong cho cac dbi tuong nudc thai khac nhau nhu nudc thai dét nhuoém, ri rac. Bén canh
d6 dé xac dinh hiéu xuat xir 1y dat cao nhat can xac dinh céac thdng s6 van hanh pH va liéu
lwgng st dung vat liéu t6i wu cho mot don vi nude thai xu 1y.
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