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LGI NOI PAU

heo dinh ky, ci hai nam mét lan, Hoi nghi
Analytica Viét Nam dudc t8 chuc tai Trung
I tam Hoi chg va Trién 1am Sai Gon (SECC),
thanh phé H6 Chi Minh cling véi Trién 1am Quéc té&
vé thiét bi khoa hoc analytica. Hoi nghi Analytica Viét
Nam la noi gap g6 clia cdng dong khoa hoc phan tich
trong va ngoai nuéc. Thanh cong clia Hoi nghi va cac
su kién lién quan dudc t6 chic trong cac nam 2009,
2011 va 2013 da cho thay, mang Iugi Analytica toan
cau khong phai don thuan chi 1a mét trién 1am ma con
la mét sinh hoat hoc thuat quan trong clia nhiing ngudi
dang hoat dong trong linh vyc phan tich. Hoi nghi quéc
té vé khoa hoc phan tich 1an thd ba dugc té chuc tai
thanh ph6é H6 Chi Minh tl ngay 17-18.4.2013 da thanh
cong t6t dep véi nhiing cudc trao déi va thao luan khoa
hoc s6i néi clia hon 300 khach tham du dén tu nhiéu
nudc nhu Viét Nam, CHLB Bdc, Thuy Dién, Ba Lan, Singapore, Thai Lan...

N@i tiép thanh céng ctia nhiing hoi nghi 1an trudc, nam nay Hoi nghi Analytica Viét Nam 2015 Ian thd tu
thu hat déng dao cac nha khoa hoc dén ti nhiéu dia phudng trén ca nudc ciing nhu nhiéu quéc gia trén thé
gidi. Tai HOi nghi nay, cac nha khoa hoc hang dau cla Viét Nam, CHLB Duc, My, Nhat Ban, Israel, Ba Lan,
ltalia, COng hoa Séc... sé trinh bay nhiing bao cao khoa hoc vé nhiing hudng nghién cliu méi nhat trong
[inh vyc phan tich. N6i dung Hi nghi tap trung vao 4 linh vyc sau:

® Nhiing van dé co ban trong khoa hoc phan tich: S&c ky va khéi phé

® Phan tich méi trudng va cai thién chat lugng méi trudng

® Phan tich thuc phdm va an toan thuc phdm

® Phan tich dugc phdm va chan doan lam sang.

Nham quang ba réng rai ndi dung Héi nghi Analytica Viét Nam 2015 t6i cong déng khoa hoc trong nudc,
chiing t6i xin tran trong gidi thiéu mot sé Tap chi dac biét vé Hoi nghi. S6 dac biét nay do Tap chi Khoa
hoc va Céng nghé Viét Nam - CG quan ngon luan, ly luan cta Bé Khoa hoc va Céng nghé xuat ban, bao
gbm nhiing cong trinh khoa hoc c6 gia tri cao, da dugc cac chuyén gia cé kinh nghiém phan bién va dugc
mot hoi déng khoa hoc cé uy tin tuyén chon.

Thay mat Ban t8 chuc, t6i xin tran trong cAm on cac tac gia da gui bai ddng, cdm on Hoi déng bién
tap va Téng bién tap Tap chi Khoa hoc va Céng nghé Viét Nam da c6 nhiing déng gép quy bau, gép phan
vao thanh céng chung cla Hoi nghi Analytica Viét Nam 2015. Chung t6i hy vong rang, s6 Tap chi d&c biét
nay sé cung cép cho cac ban doc nhiing théng tin khoa hoc co6 gia tri.

Trén trong

GS.TSKH bang Vi Minh
Chd tich Lién hiép cac Hoi Khoa hoc va Ky thuét Viét Nam (VUSTA)
Chd tich Hi KHKT Phéan tich Hoa, Ly, Sinh hoc Viét Nam (VASS)



Nghién cuu su tao phtic gitia Y(II) véi thudc thu
4-(3-methyl-2-pyridylazo) resorcinol
bang phuong phap hap thu phan ta

Hoang Thi Trang!, Nguyén Van Can?, Nguyén Dinh Luyén®, Pham Yén Khang"

"Truong Pai hoc Su pham, Pai hoc Hué
2Truong Pai hoc Nong lam, Pai hoc Hué

Ngay nhan bai 15.1.2015, ngay chuyén phén bién 15.1.2015, ngay nhan phan bién 26.2.2015, ngay chap nhan dang 31.3.2015

Su tao phtic giiia Y(lll) véi 4-(3-methyl-2-pyridylazo) resorcinol (3-Met-PAR) da dugdc nghién ciu bang
phudng phap quang phd hap thu phan ti. Phiic mau Y(Ill)-(3-Met-PAR) c6 thanh phan 1:2 tao thanh
G khoang pH thich hgp la 9,0-11,0 va cé buéc séng hap thu cuc dai tai 495 nm, trong khi thuéc thi
3-Met-PAR hap thu 3 414 nm. Cd ché tao phtic da dugc nghién ciu va cac thong sé tao phiic da dugc
xac dinh véi ¢ = (1,1+0,1).10*L.cm™.mol", Ing: 5,9+0,2 va IgP = 22,2+0,3. Phiic bén theo thdi gian va
tuan theo dinh luat Lambert - Beer trong mét giéi han kha réng.

TU khéa: dinh ludt Lambert - Beer, phic chat, quang phé hap thu phan td, Yttri, 4-(3-methyl-2-

pyridylazo) resorcinol.
Chi s6 phan loai 2.4

STUDY ON THE. COMPLEXATION OF Y (III)
WITH REAGENT 4-(3-METHYL-2-DYRIDYLAZO)
RESORCINCL BY $PECTROPHOTOMETRIC

METHOD

Summary

The complexation of Y(lll) with 4-(3-methyl-
2-pyridylazo) resorcinol (3-Met-PAR) has
been investigated by spectrophotometric
method. The Y(llIl)-(3-Met-PAR) colour
complex, with the composition 1:2, is formed
most favourably at pH = 9.0-11.0 and has
the absorption maximum wavelength at 495
nm whereas that of 3-Met-PAR is at 414 nm.
The mechanism of complexation has been
studied, the parameters of complexation have
been found with molar absorption coefficient
€ = (1.0£0.1)x10% L.cm™.mol", IgK_ = 5.9+0.2 and
IgB = 22.2+0.3. It has been shown that the
complex of Y(lll)-(3-Met-PAR) is stable with
time in accordance with the Lambert - Beer’s
law in a rather large limit interval.

Keywords: Lambert - Beer’s law, complex,
spectrophotometric, Yitri, 4-(3-methyl-2-
pyridylazo) resorcinol.

Classification number 2.4

Mé dau

Yttri 1a mét trong nhiing nguyén té dat hiém dugc
st dung réng rai trong nhiéu linh vuc céng nghiép,
néng nghiép, y hoc [6] va c6 kha nang tao phtic tot véi
cac phai ti vé cd, hiiu co [7]. Cac nghién clu trudc
da cung cép ké&t qua nghién clu su tao phtc giGa
mot s ion kim loai véi 4-(3-methyl-2-pyridylazo)
resorcinol (3-Met-PAR) [1, 2, 3, 4, 5, 10]. Trong
nghién clu nay, chung téi tiép tuc cung cép két qua
nghién clu sy tao phuc gita Y(lIl) véi 3-Met-PAR
béng phuong phap quang phé hdp thu phan tl va
tham do kha nang st dung phtc tao thanh vao muc
dich phan tich.

Thuc nghiém

Dung dich Y(NO,), dudc pha ché bang céach
hoa tan mét lugng Y,0, (Hang Merck, CHLB Dic)
tuong ung trong dung dich axit HNO, dam dac (co
dé sach PA). Nong do Y(Ill) dugc xac dinh bang
phuong phap chudn dé dung chat chudn DTPA (axit
dietylen triamin pentaaxetic) véi chi thi Arsenazo Il
trong méi trudng dém axetat & pH thich hgp. Nong
dé Y(Ill) trong dung dich c6 nong do bé (khi giai
chiét pha hiiu co) dugc xac dinh bang phudng phap
do quang véi thudc thi 3-Met-PAR. Dung dich 3-
Met-PAR (kha bén theo thgi gian, st dung trong 1
thang) dugc pha ché bang cach can moét lugng chinh
xac 3-Met-PAR trén can phéan tich, sau dé hoa tan

* Tac gia chinh: Tel: 0914145065, Email: luyensp@yahoo.com; Tel: 0979656970, Email: yenkhang1987@gmail.com
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bang nudc cat va dinh muc dén vach. Nong dé ban
dau cula 2 dung dich nay la 1.10°M. Cac dung dich
lodng hon dugc pha ché ti dung dich goc. Cac hoa
chéat dudc pha ché tir hoa chat tinh khiét phan tich
clia Hang Merck. Do pH ctia dung dich dudc do trén
may model pH5 (5-Martini Instrument, Rumani). Do
hap thu quang cla dung dich dugc do trén may UV
Mini 1240 clia Hang Shimadzu (Nhat Ban).

Dung dich phtc Y(Ill)-(3-Met-PAR) ciing nhu
dung dich 3-Met-PAR dudc pha ché trong binh dinh
mic 10 ml bang cach 1y chinh xac thé tich dung
dich cac chat dé dugc néng do can pha; thém nuéc
cat 2 lan cho t6i vach va do pH, dung NaOH hoac
HNO, dé diéu chinh pH cén thiét, chuyén dung dich
vao cuvet va do do hap thu quang.

Két qua va thao luan
Su'tao phdc trong hé Y(lll)-(3-Met-PAR)

Phé hap thu clia dung dich thudc thii 3-Met-PAR
va dung dich phtc Y(lll)-(3-Met-PAR) & pH = 10,0
v6i C,, = 2.10°M,C = 4.10°M dugc thé hién
& hinh 1.

AA

0,5 -

3-Met-PAR

:|,4 - {1}

0,3 1

0,2

(2)

0,0

— .
W5 40 425 450 475 s0 s s s goo A (NM)

Hinh 1: phé hap thu electron ctia dung dich 3-Met-PAR (1)
va dung dich phtc Y(Ill)-(3-Met-PAR) (2)

TU hinh 1 cho thay, dung dich thudc thi 3-Met-
PAR c6 do hap thu quang cuc dai tai A__ = 414
nm, su hap thu clia phtc gita Y(Ill) véi 3-Met-PAR
chuyén vé budc séng dai hon va cé cuc dai & budc
song A, = 495 nm. Sy dich chuyén budc séng hép
thu cuic dai ching td da co su tao phutc don phéi ti
gitra Y(Ill) v&i 3-Met-PAR. Gia tri A = 495 nm dugc
chon cho céac nghién cuu tiép theo.
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Su phu thuéc dé hap thu quang cda phic vao
thoi gian va pH

K&t qua nghién clu sy phu thudéc do hap thu
quang cla phutc Y(lIl)-(3-Met-PAR) vao thgi gian
cho thay, phtc ()Zn dinh sau 10 phat pha ché va bén
theo thdi gian. Anh hudng cta pH dén dé hap thu
quang cla phtic dugc thé hién & hinh 2.

LA
0,22
0,20
0,18
0,18
0,14 4

0,12

0,10 4

0,08 4 /

0,08

Hinh 2: su phu thudc dé hap thu quang cla phdc vao pH

K&t qua & hinh 2 cho thay, khoang pH thich hgp
cla su tao phtc la 9,0+11,0. Khi pH < 9,0 va khi
pH > 11,0 thi xay ra sy proton hoa thudc thi va su
tao phtic hidroxo kim loai, mét cach tuong ting. Diéu
nay dan dén doé hap thu quang cla phic gidam dang
ké. Vi vay, cac thi nghiém tiép theo dudc thuc hién
& pH = 10,0 va do sau 10 phut pha ché.

Xac dinh thanh phan phdc Y(Ill)-(3-Met-PAR)

K&t qua xac dinh thanh phan phtc theo phudng
phap hé dong phan ti gam va phuong phap ty s6
mol dudc thé hién & hinh 3 va 4. TU hinh 3 va 4
cho thay, phtic tao thanh co ty 1& Y (Il1):(3-Met-PAR)
= 1:2. D& biét phuc tao thanh la don nhan hay da
nhan, chung téi dung phuong phap Staric-Bacbanen
[8], két qua nhan dugc 1a m = 1, n = 2 (hinh 5). Vay
phtc chat tao thanh la don nhan, tuong tu nhu thudc
th(i PAR.



v(y3+)

W(3-Met-PAR)

Hinh 3: xac dinh thanh phan phtc
theo phuong phap hé déng phan ti gam

(AA/Cypy)- 10

AA/DA,,

M
A
0,22
- P ——
3,20 /
-
0,18 - /
0,16 w
0,14
2,12 o u
Cy=+/C3per-par
T T T T T T T T T 1
a 0,3 0,4 0 a,6 o,7 0,3 0,9 1,0 1,1

Hinh 4: xac dinh thanh phan phtc
theo phuong phap ty sé mol

(LAICTT}IOH

9,065

9,060 |

lhh__h-q___h
0,055 / l*—_\_\_\_\_\_\_\_\_.

9,050 A

0,085 /

ETLE B

Hinh 5: xac dinh thanh phan phtc theo phuong phap Staric-Bacbanen

Nghién cudu co ché tao phdc va xac dinh cac
trisée B, K ,

Phuong phap nghién cliu ¢ ché tao phtic trong
hé Y (lI)-(3-Met-PAR) theo [8], két qua cho thay, ion
kim loai di vao phtc daqg Y3+, thudc thi 3-Met-PAR
di vao phtic dang R2. O pH thich hgp, ion kim loai
ton tai chl yéu dang Y(OH)*, thuéc thi & dang HR;,
nén phuong trinh phan Ging tao phtic cé thé viét:

Y(OH)* + 2HR=="[YR,] + H,0+H'K

Hé s6 hap thu phan t& gam cula phtc dugc xac
dinh theo phudng phap Komar [8], thu dudc két qua
e = (1,1+0,1).10* L.cem™.mol* (n = 5). Gia tri Kva
hang sé bén cla phtic (B) sau khi xi ly théng ké
theo [9] thu dugc Ing = 5,940,2 va Igp = 22,240,3
(n =5).

Su phu thuéc dé hap thu quang vao néng dé
()

K&t qua nghién ctu thé hién & hinh 6 cho thay,
c6 quan hé tuyén tinh t6t gitia dé hap thu quang cla
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phtc va néng do Y(lll) véi khodng tuyén tinh kha
rong (0,1+4,0).105M. Phuong trinh dudng chuén cé
dang AA = 10056C,,, + 0,011(R = 0,9996) V6i

Cy 1@ néng do mol/l cua Y(III).

AA

0,3 4
0,4 4

0,3 4

0,1

0w f——oar—vV-—-"a-—-r-—-""—"Tr--——T"""

— Cyqu).10° (M)
43

Hinh 6: sy phu thudéc dé hdp thu quang cta phic [YR,]vao ndng dé Y(Ill)



Xéc dinh Yttri bang thuéc thd 3-Met-PAR khi

nghién cdu chiét bang dung méi hiu co
Trong phuong phéap chiét, hé s6 phan bo D cla

CY(hl’ju cad)

C

Y (v6 co)

K&t qua tinh hé s6 phan b6 theo 2 phuong phap
khi khao sat anh hudng clia nong dé axit HX (axit
axetic va cac dan xuét clo clia n6) dén hé s6 D trong
hé Y3+ X - (TPPO 0,1M + HDEHP 0,1M) - Toluen
dudc ghi & bang 1. G day, sai s6 q dudc tinh theo

Yttri dugc tinh theo cbéng thiic p =

D,-D
——%1100%, trong d6 D, la hé

dq

céng thic ¢g=

s6 phan bdé xac dinh dudgc khi C
phuong phap chuén do; con C, Yini co) tlnh theo céng
thic CY hiiu co) CY(ban dau) CY(vo cd)’ D dq la he SO phan
bo khi C » tinh theo phuadng phap chuén do; CY hi

o) ducc xac dlnh bang cach giai chiét 5 1an bang
HNO, 1M, tao phtic véi 3-Met-PAR réi do quang dé

Xac d!nh nong do.

Yivo co) tinh theo

Béang 1: dnh hudng cla néng do HX dén hé s6 D
trong hé Y3- X - (TPPO 0,1M + HDEHP 0,1M) - Toluen

T 1 2 3 4 5 6 7
C, (M) 0,25 0,50 0,75 1,00 1,25 15 2,00
D 2426 | 2,194 | 1970 [1860 |[1574 |1,199 0,902
0C1,COOH Dy [2434 2179 1957 |1.852 |1560 |1,188 0,889
9% 0,33 0,68 0,66 0,43 0,89 0,92 1,44
D 1,401 {0,167 0892 0792 |0512 |0427 0,376
CHCL,COOH Dy [1389 0165 0901 0789 0515 |0425 0,374
q% 0,86 1,2 1 0,38 059 | 047 0,53
D 1,257 11,063 |0807 |0613 |0451 0,392 0,367
D 1,247 {1,067 | 0804 |0610 |0449 0,389 0,368

CH,CICOCH (dg)
q% 0,80 0,56 0,37 0,49 0,44 0,77 0,27

D, |1126 [1002 |0723 [o643 |os04 |03%8 | 0312

CH,COOH D(au) 1,129 10997 0,716 0,645 |0,501 0,393 0,309
q% 0,27 0,50 0,97 0,31 0,60 1,26 0,96

Két qua G bang 1 cho thay, hé s6 phan bé D

tinh theo 2 phudng phap khéng khac nhau dang
ké (q < 1,5%), nghia la phuong phap do quang UGng
dung phtc tao thanh gitia Y(lll) véi 3-Met-PAR dugc
ch&p nhan. Bac biét, khi pha hiu cd c6 néng do
Yitri rdt bé, phuong phap do quang da khang dinh
dudc tinh uu viét, thuén Igi va nhanh chong.
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Két luan

C6 sy tao phtc gita Y(Ill) v6i 3-Met-PAR, trong
cac diéu kién thich hogp, thanh phéan phic, co ché
tao phtic, két qua tinh IgK_, Igp, & da dudc nghién ctiu
va xac dinh. Ba ap dung két qua nghién ctiu dé xac
dinh ham lugng Yttri khi nghién ctiu chiét bang dung
moi hiiu co cho két qua tot.
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Phan tich ham lugng PCBs trong dau bién thé
bang hai phuong phap thi nhanh va sac ky khi khoi pho

Pham Thi Chung, Vi Thi Mai Lan, Nguyén Thiy Ngoc,
Duong Hong Anh*, Pham Hung Viét*
Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi
Ngay nhan bai 10.1.2015, ngay chuyén phan bién 15.1.2015, ngay nhan phan bién 24.2.2015, ngay chap nhan ding 27.2.2015

Nghién cliu da phan tich PCBs trong mau dau bién thé s dung hai phuong phap la phucng phap
phan tich nhanh sii dung dién cuc chon loc ion va phuong phap phan tich sac ky khi két néi dau do
khoi phé (GC-MS). Két qua cho thay, néu do bing phuong phap phan tich nhanh, 61 trong téng sd
152 mau dau bién thé c6 ndng doé tdng PCBs (Aroclo 1260) 16n hon 50 ppm. Cac mau nay cung véi 14
mau khéac cho két qua phan tich nhanh nhé hon 5 ppm dugc dinh Iugng lai PCBs bidng phuong phap
sic ky khi. P& phuc vu viéc danh gia ham Iugng PCBs véi ngudng gidi han chat thai nguy hai cla
PCBs la 5 ppm, phuong phap phéan tich nhanh té ra la giadi phap chi phi thap, tiét kiém thgi gian va
c6 dé tin cay khi cho két qua & khoang néng dé PCBs dudi 5 ppm va trén 200 ppm. Néu két qua cula
phuong phap phan tich nhanh trong khoang 5-200 ppm, sau khi sang loc mau can dugc dinh lugng
lai bang phuong phap sac ky khi.

Tu khéa: dau bién thé, PCBs, phuong phap phéan tich sang loc, phuong phap séc ky khi.
Chi sé phéan loai 2.4

DETERMINATION OF DCBS IN TRANSFORMER OIL BY USING | M dau

TWO METHODS - QUICK TEST AND GAS CHROMATOGRADPHY Polyclo biphenyl (PCBs) da

WITH MASS SPECTROMETRY DETECTOR (GC-M$) ting dugc sU dung rong rai lam
chat phu gia trong cac chéat
lam ngudi, vat liéu cach nhiét
In this study, PCBs in transformer oil samples have been analysed va chat boi tron trong cac thiét
by using two methods which are the quick test performed with
ion selective electrode and the gas chromatography with mass dién, trong cac chét 18ng thuy
spectrometry detector (GC-MS). As results of quick test method, U, AR Y A
there are 61 oil samples in the total of 152 transformer oil samples lyc, chat hoa deo va son phu be
have reached PCBs concentration (Aroclor 1260) over 50 ppm.  Mét. Theo Cong udc Stockholm
These samples and adding to 14 other oil samples, having results = V& cac chat 6 nhiém hiu co khé
of quick test method lower than 5ppm, have been analysed for ~ phan hiy (POP) cé hiéu luc vao
PCBs by GC-MS method. At the threshold limit of PCBs in oil of 5 ngay 17.5.2004, PCBs la mét
mg/kg, the study results have shown that the quick test method
spends low expenses, saves time and has high reliability and
precision data in two ranges of PCB concentration: under 5 ppm ) R S
and upper 200 ppm (with R2= 0.95). However, PCB concentration ~ ¢ho slc khoe con ngudi va moi
in the range from 5 to 200 ppm could be detected by using GC-MS  trudng, 1a muc tiéu phai loai bd
method after screening by the ion selective electrode method. theo cam két clia Cong udc. Viét

Summary

bi dién nhu may bién thé va tu

trong 12 héa chat/nhéom hoda
chat POP co6 tiém nang gay hai

Keywords: gas chromatography, PCBs, screening method, @ Nam ky Cong udc Stockholm
transformer oil. vao ngay 23.5.2001, phé chuén

ngay 22.7.2002, va ban hanh ké
hoach hanh déng quéc gia (NIP)

Classification number 2.4

*Tac gid chinh: Tel: 0912380373, E-mail: hoanggianga0@gmail.com; Tel: 0913572589, E-mail: phamhungviet@hus.edu.vn
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vao ngay 10.8.2006 [1]. K& hoach nay da dua ra
15 linh vuc hanh déng uu tién tai Viét Nam nham
dap Ung nghia vy cia minh khi tham gia Cong udéc
Stockholm. Quéan ly PCBs la hanh dong uu tién s6 5
(khac phuc hau qué céac khu vuc bi nhiém PCBs) va
s0 6 (loai bd PCBs trong st dung cong nghiép, dac
biét 1a trong céac thiét bi dién). Chuong trinh hanh
déng qudc gia cling dua ra 16 trinh loai bd viéc su
dung céc thiét bi chiéia PCBs vao nam 2020 va x{ ly
an toan chung truéc nam 2028 [2].

Viét Nam khéng s&n xudt PCBs nhung da nhap
kh&u khoadng 27000 dén 30000 t&n cac loai dau cé
PCBs tU cudi nhiing nam 1940 dén nam 1985 tu
cac nuéc nhu Lién X6 cl, Trung Quéc, Rumani va
Uc [3]. Mét lugng dang ké cac chat PCBs van con
ton tai & Viét Nam, chd yéu trong cac loai dau dugc
sli dung trong may bién thé dién va tu dién, mét
phéan da di vao moi trudng dat, tram tich xung quanh
[4, 5].

Nghién clu nay sé dua ra méi tuong quan két
qua cla hai phuong phap: phan tich nhanh va phan
tich séc ky 6 cac khoang néng dé khac nhau, tu dé
dua ra khoang nong do nén ap dung cé hai phuong
phap phan tich cho két qua phu hgp véi muc tiéu
quan ly PCBs tai Viét Nam so v6i Quy chuén k§
thuat quéc gia vé ngudng chat thai nguy hai [6],
trong d6 ngudng néng dé PCBs trong dau dugc quy
dinh 1a 5 ppm.

Thuc nghiém
Thu thap va bdo quan mau

152 mau dau bién thé dudc thu thap tai moét s6
may bién thé, cac kho dién Iyc tai mot s6 tinh, thanh
phé & ca 3 mién Bac, Trung va Nam bao gém: Ha
No6i, Ninh Binh, Thai Binh, Ha Tinh, thanh ph6 Ho
Chi Minh. Mau dudc chua trong céac lo thay tinh ¢&
200 ml, c6 dan nhan code cla tiing vung, mau dudc
doéng géi can than bang tui nilon dé tranh dé vé va
dudc bao quan trong diéu kién nhiét do phong.

Phuong phap xdc dinh téng clo bang dién cuc
chon loc ion

Ban dau, cac mau dau bién thé sé dugc sang
loc béng phuong phap thi nhanh - Phuong phap
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Hinh 1: m4u dugc hat vao éng phan tng

Hinh 2: m4u da xi ly va dé ldng

xac dinh t6ng clo bang dién cuc chon loc ion. Ca
ché clia phan Ung xay ra trong qua trinh phan tich
nhanh PCBs d6 & chuyén héa cac nguyén ti clo
cla PCBs thanh clorua. lon clorua dugc chiét vao
dung dich nudc va do tin hiéu dién héa bang dién
cuc chon loc véi ion clo ctia Hang Thermo Scientific
(My). Céac dung dich chiét, rlia, chudn, 6ng phan
(ing dugc di kém theo thiét bi L2000DX [7].

Quy trinh phan tich nhanh cu thé nhu sau: hut
mot lugng chinh xac 5 ml dau vao 6ng phan Ung,
trong 6ng phan Ung chléia mét ampul dugc chia
lam 2 phan: ampul phia dudi va ampul phia trén.
Bé gay lan lugt 2 phan ampul va lac déu lan luct
trong vong 10 gidy. Sau dé lac tiing dgt khoang
1 phat. Khi pha v8 ampul dudi thi Natri kim loai
sé phan (ng PCBs trong dau vdi su c6 mat cla
naphthalene va dung dich Diglyme dé chuyén héa
clo hiu co vé clo vé co.



Thém 5 ml dich chiét (pha nuéc) vao 6éng phan
ing va lAc manh trong 20 giay. Lat dé 6ng nguac lai
trong vong 2 phuat. Qua trinh nay sé giup tach hoan
toan hai pha dau va nudc. Pha nudc sé dudc chiét
vao lo thay tinh 20 ml. M&u sé dudc do trén thiét
bi L2000DX. Ham lugng clorua do dudc sé dugc
chuyén sang téng PCBs theo hé s& quy ddi Aroclo
1260. Khodng do cua thiét bi L2000DX ti 0 dén
5000 ppm [7].

Phuong phéap sédc ky khi

Qua trinh chuén bi m&u déi véi phan tich séc ky
dudc thuc hién theo sa dé hinh 3.

Mau dau

\H Thém PCB-209

Lam sach bang axit H,SO, dic 98%

Lam sach qua cot theo thir tu:

Bong thuy tinh
1 g Florisil (hoat hoa ¢ 130°C/2h)
2 g Acid silicagel (44:56, w/w)
- 0,5 g NaySOy4 (hoat hoa & 500°C/4h)
Dung moi rira giai: n- Hexane (12 ml)

\A

Co dich rua giai

Thém IS

Bom vao GC-MS

Hinh 3: cac budc xt ly mau cho phan tich sdc ky

Dich chiét sau d6é dugc bom trén thiét bi séc ky khi
khéi phé (GCMS-QP2010, Shimadzu, Nhan Ban)
st dung cot tach BPX5 (60 m, 0,25 mmx0,25 um,
SGE, Uc) véi chuang trinh nhiét dé tang tu 110°C téi
200°C vdéi toc dé tang 10°C/phat, sau do tang 30°C/
phut 1&én 270°C va tang tiép 5°C/phat 1én 320°C, gil
trong 10 phat. Nhiét do cng bom mau Ia 280°C va
nhiét do clia detecto la 280°C, thé tich bom mau la
2 ul. Khi mang la khi Heli. St dung chudn PCB Mix1
bao gébm 6 cau ti don la PCB-28, PCB-52, PCB-
101, PCB-138, PCB-153, PCB-180 vGi néng do 10
ng/ul clia Hang Dr. Ehrenstorfer, Dlc dé lap dudng
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chuan. Néng do trong mau dau dugc dinh lugng
theo phuong phap néi chudn st dung chrysen-d12
lam chét ndi chudn. Chat PCB-209, 100 ng/ul Dr.
Ehrenstorfer, Dlc lam chat dong hanh. Giéi han
phat hién déi véi PCBs trong mau dau cla phuang
phap phan tich sac ky la 0,42 ppm.

QA/QC

Trude khi ti€én hanh do mau trén may L2000DX,
kiém tra dién cuc bang cach nhing dién cuc vao
dung dich rtia (Rinse), dién cuc phai dat 140 mV
trong 1 phut. Sau do, dién cuc sé dugc dat vao dung
dich chuédn (CAL). Dung dich chudn 1a mét dung
dich 50 ppm clorua. Gié tri dién thé cho phép trong
kho&ng 58-68 mV, qué trinh chuén s& dudc thuc hién
sau 20 lan phan tich ho&c 15 phut. Vi nhiing mau
cho két qua trén 50 ppm, tién hanh chuén lai dién
cuc bang cach nhing dién cuc vao dung dich rla
dé kiém tra. Gigi han phat hién cta phuong phap
do nhanh 0-5000 ppm. D& kiém tra do 1ap lai cla
phudng phap phan tich nhanh, ching toi tién hanh
phan tich 4 mau dau (dai dién cho két qua PCBs &
cac ¢8 ndng do khac nhau, ti vai ppm téi vai nghin
ppm), m6i mau lam 1&p 5 lan. Sau khi dé l&ng 2
phat, mau sé dugdc do trén may L2000DX. Két qua
phan tich clia 4 mau déu cho do lap lai kha t6t, do
sai khac giia cac lan do ti 4-6% (bang 1).

Bang 1: két qua kiém tra do Idp lai 8 mot s6 mau
bdng phuong phap do nhanh

A Ké.'! qu phin o« | K8t qué phén tich
Ky higumau | tich nhanh RSD (%) | Ky hiéu mau nhanh (ppm) RSD (%)
(ppm)

Lan1 | 4471 Lan1 166
Lan2 | 4474 Lan2 179

27404 Lan3 | 4974 45 15770 L&n3 182 39
Land4 | 4718 Lan4 181
Lan5 | 4726 Lan5 183
Lan1 | 423 Lén 1 2,8
Lan2 | 434 Lan2 3,17

1416 Lan3 | 46,6 6,05 14141 L&n 3 325 58
Land | 477 Lan4 32
Lan5 | 487 Lan5 | 3,16

Ghi chid: RSD - Pé léch chudn tuong déi



Phan tich sac ky: cac théng s6 danh gia phuang
phap phan tich PCBs trong dau bién thé bang
phudng phap sic ky dugc trinh bay trong bang 2.
K&t qua cho thay, phuong phap cé do lap lai tot ca
vé thdi gian Iuu va néng do, hiéu suat thu hoi tét
trong khodng tir 85-110%.

Béng 2: két qua danh gia phuong phap phan tich

B LB OB LB PCB-1% PCB:f60 B9

Thiinli
3
Ningtun
By
R 09951 9551 0993 05589 0559 (9383 0999
RSD (=3 179 1040 10915 11568 0% 16408 s

19602 142 541 B2 342 Hed? Hen

B0 yeBiOEDe 0 yABS0B  yeDA0GRe 0N

Trong qué trinh phan tich, ci 1 mé 10 mau déu
c6 1 mau trdng va 1 mau thu héi da thém chuén 6
c4u ti PCBs ho&c 1 mau dau da biét trudc néng do.
Hiéu suat thu héi can dat trong khoang 80-120%.
Ngoai ra, trong m&i mau dé dugdc kiém tra hiéu suat
clia qua trinh xG ly m4u, chat déng hanh PCB-209
dudc thém vao ti ban dau qua trinh xU ly va can dat
hiéu suat thu héi trong khodng 80-120%.

Két qua va thao luan

Két qua sang loc bang phuong phap do nhanh
st dung dién cuc chon loc ion

Ham luong téng PCBs (quy theo Aroclo 1260)
clia 152 mau c6 gia tri trong khoang 1,63 ppm dén
4976 ppm, trong d6 24 mau c6 néng do téng PCBs
duéi 5 ppm; 67 mau c6 néng doé tng PCBs trong
khodng 5-50 ppm; 45 mau c6 néng do téng PCBs
trong khoang 50-200 ppm; 16 mau c6 néng dé téng
PCBs trén 200 ppm. Thanh phan phan tram cla
152 mau trong cac khodng néng do dudc biéu dién
trong hinh 4.

B A:<5ppm
EB:5-50ppm

m C:50-200ppm
u D=200ppm

g

Hinh 4: su phan b6 céc khodng néng dé PCBs trong mé&u déu
do bang phuong phép phén tich nhanh (tbng s6 mau: 152)
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Két qué phan tich sidc ky khi

Vé6i cac mau cé néng do téng PCBs theo do
nhanh trén 50 ppm, chlng toi tién hanh xG ly va
phan tich lai bang phudng phap sac ky dé xac dinh
chinh xac néng dé téng PCBs cé trong mau. Néu
két qua do nhanh trén 500 ppm, mau sé dudc pha
lodng trudc khi xt ly mau cho phan tich sic ky. Két
qua phan tich sac ky dudc chia thanh cac khoang
ndng dd khac nhau, cu thé dudc thé hién trong
bang 3.

Bang 3: téng hop két qua phan tich PCBs trong cdc mau diu
béng phuong phap sdc ky

§6 méu chia theo khoéng ndng d9 xc dinh

Ket qu khodng ndng do xéc dinh béng phuang phép phan tich nhanh

bing phuong phap séckj | Tng s méu
(ppm) 50-100 ppm 100-200 ppm | >200 ppm
(n=31) (n=14) (n=16)
nd 24 19 4 1
<A 5
5-50 12
50-100 6
100-200 2
>200 12

o |lo|lo

o|lo|— | |w
o|l—=|lw|e~|r
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Nd: dudi gidi han phat hién cta phuong phap GC (< 0,42 mg/kg)

Trong s6 61 mau cé néng do téng PCBs trén
50 ppm do theo phudng phap phan tich nhanh néu
trén, khi dugc phan tich chinh xac bang GC/MS
c6 32/61 mau cho téng PCBs trén 5 ppm (ngudng
PCBs la 5 mg/kg - 5 ppm) trong dau - Quy chuén
ky thuat quoc gia vé ngudng chat thai nguy hai clia
B6 Tai nguyén va Méi truong (B TNMT) [4], chiém
trén 50%.

o) khoang nong dé phan tich nhanh 50-100 ppm,
gia tri PCBs kiém tra lai bdng GC hon 50% (19/31
mau) khong phat hién thady PCBs, 10% (3/31 mau)
c6 PCBs nho hon 5 ppm, 26% (8/31 méau) c6 PCBs
trong khoang 5-50 ppm va chi c6 1 mau ding vdi
khoang néng do 50-100 ppm (chi€ém 3%). Tuong tu
nhu vay, 8 nhom méau phan tich nhanh véi nong do
100-200 ppm chi c6 1 méu, chiém 7% s6 mau cé
két qua GC dung trong khoang dé. V6i khoang néng
dé phan tich nhanh > 200 ppm thi 75% (12/16 mau)
phan tich GC cho két qua cung khoang. Tuy nhién,
cling c6 mét s6 mau cé ham két qua do nhanh >
200 ppm nhung két qua phan tich s&c ky lai thap
hon rat nhiéu hoac khéng phat hién thay.



B A: Dudi gigi han phat hién
uB: 0,42-5ppm
1 C: 5-50ppm

mD: 50-200ppm

B E: >200ppm

Hinh 5: su phan b6 cédc khodang néng dé PCBs trong mau dau
khi phén tich lai 61 m&u (c6 két qua PCBs > 50 ppm
theo do nhanh) bing phuong phap sédc ky

Méi tuong quan giiia két qua phan tich nhanh
va phén tich sac ky

TU cac két qua phan tich cla 2 phuong phap
phan tich nhanh b&ng dién cuc chon loc ion dé sang
loc va phan tich chinh xac lai bang GC, ching t6i
bidu di&n méi tuong quan két qua clia 2 phuong
phap phan tich & 3 khoang néng dé PCBs clia phan
tich nhanh: 50-100 ppm, 100-200 ppm, trén 200
ppm nhu sau:

ndng dé PCBs trong mau dau phan tich nhanh cang
I6n thi két qua phan tich sac ky cang cao. Khéng co
moi tuong quan & cac khoang nong do do nhanh
50-100 ppm va 100-200 ppm véi R2= 0,04 va R?
= 0,002 tuong Uing. K&t qua sang loc bing phuong
phap do nhanh & hai khoang néng dé nay chua du
bao dudc xu hudng vé két qua phan tich lai bang
phuang phap sac ky.

Ngoai ra, 14 mau c6 néng doé do nhanh < 5 ppm
dudgc phan tich lai bang phuong phap sac ky cho
thdy tat c4 cac mau phan tich déu cho két qua sai
s6 duong, ca 14 mau déu cho két qua nho hon mic
giGi han phat hién clia phudng phap (0,42 ppm).

Nhu vay, két qua phan tich nhanh déi véi hai
khodng néng do nhé hon 5 ppm va trén 200 ppm sé
cho két qua t6t, do tin cay cao. Con déi véi khoang
nong do con lai ti 5-200 ppm, nén dinh lugng chinh
xac lai badng phuong phap sac ky.

70 140 3000
v=0.2881x- 10363 # ¥ =007335+19.995 y=04366x + 15778
£00 Re=0.038 gl R?= 0,002 29500 R=09457 ¢
& [ 2 1
230 2100 ™ e
4 > N 4 1500 /
=10 = 00 ’ 3 e
< 5557 g £ 1000 2
g0 : g 40 = /
E ~ E | ‘E 00 "/4
=10 st ] te £
 ZEdEEL ¢ ’
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Phin tich nhanh (ppm)

a. 50-100 ppm (n=31)

Phiin tich nhanh (ppm)

b. 100-200 ppm (n=14)

Phiin tich nhanh (ppm)

c.> 200 ppm (n=16)

Hinh 6: méi lién quan gida két qué phan tich nhanh va phén tich sdc ky & cac khodng néng do phan tich nhanh

Hinh 6 biéu dién méi tuong quan két qua phan
tich PCBs bang hai phudng phap & 3 khodng néng
dé do nhanh la 50-100 ppm, 100-200 ppm va >
200 ppm. Chi cé dugc méi tucng quan gilia két qua
phan tich nhanh va phan tich sac ky & néng doé trén
200 ppm (Aroclo 1260) véi R?= 0,95. & néng do
trén 200 ppm, hai bién nay ty 1& tuyén tinh thuan,
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Két luan

Nghién cutu da thuc hién phéan tich PCBs trong
mau dau bién ap vo6i 152 méu do bang phuong
phap do nhanh s dung dién cuc chon loc ion clo
va 75 mau trong s6 152 mau dugc phan tich lai
bang phudng phap séc ky. Phudng phap sic ky
cho két qua téng PCBs luén nhd hon phuong phap
do nhanh. Véi ngudng gié tri cho phép clia PCBs

10



trong mau dau 1a 5 mg/kg thi phucng phap sang
loc nhanh bang dién cuc chon loc ion sé& giup tiét
kiém dudc chi phi, thGi gian phan tich, dac biét véi
két qua phan tich nhanh & 2 khodng néng dé: dudi
5 ppm va trén 200 ppm cho két qua chinh xac, do
tin cay cao. Tuy nhién, vGi khodng ndng do con lai
5-200 ppm sau khi sang loc nhanh bang dién cuc
chon loc ion nén dugc dinh lugng lai bang phuong
phap sac ky vi sy chénh léch két qua kha I6n cla
hai phuong phap & khoang néng do nay.

L&i cdm on

Nghién cuu duoc thuc hién dudi su gitip dé cua
Tap doan Pién luc Viét Nam (EVN) va su hé trg moét
phan kinh phi ti dé tai TN13-39 cla Trudng Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi. Cac
tac gia chan thanh cdm on su gitp dé cla cac can
bd trong nhém phan tich hdu co thudéc Trung tam
Nghién ctiu Céng nghé Mbi trudng va Phét trién
Bén viing trong qua trinh thuc nghiém dé tai nay.
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BW30 sau khi trung hgp ghép quang héa bé mat
Ngé Hong Anh Thu, D6 Dinh Khai, Tran Thi Dung’

Khoa Héa, Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi
Ngay nhan bai 26.1.2015, ngay chuyén phan bién 26.1.2015, ngay nhan phan bién 30.3.2015, ngay chap nhan ding 1.4.2015

Mang loc compozit polyamid BW30 dugc bién tinh bé mat bang phuong phap triung hgp ghép quang
héa nham nang cao tinh nang tach loc lam sach nudc. Hiéu niang tach clia mang bién tinh dudc xac
dinh qua kha nang tach loai thudc nhudém hoat tinh (RR 261) trong nudc, véi cac thong sé dé luu giil
va luu lugng loc ciing nhu dé gidm nang suat loc theo thdi gian trong qua trinh loc. Cac két qua thuc
nghiém cho thay, tinh ning tach loc cia mang BW30 bién tinh bang triung hgp ghép véi axit acrylic
(AA), andehit maleic (MAH) va poly(etylen)glycol (PEG) c6 thé dudc nang lén véi su ting niang suat
loc, trong khi d6 luu gili dugc duy tri tuong duong véi mang khéng bién tinh. Mang bién tinh ciing c6
kha nang chéng tac tét hon véi mic dd duy tri ning suat loc cao hon va hé sd tic mang bat thuan
nghich thap hon so véi mang ban dau. Ngoai ra, mang bién tinh c6 dd bén héa hoc tét, véi tinh nang
tach loc &n dinh trong cac méi trudng loc axit va bazo.

Tu khéa: mang compozit polyamid, tinh nang tach loc, trung hop ghép bé mat.

Chi sé phén loai 2.4

Gioi thieu dang rat dugc quan tam; trong do, trung hop ghép
bé mat la mét trong nhiing phudng phéap hiu ich, do
phan (ng trung hgp ghép dudc thuc hién trong diéu
kién ém diju, c6 thé tién hanh & nhiét do phong va
ap suat khi quyén, khong gay anh hudng dén I6p vat
liéu mang nén va qua trinh trung hgp ghép c6 thé dé
dang dugc két ndi vGi cong doan sau cung clia qua
trinh ché tao mang [8]. Cho dén nay, da cé nhiéu
cong trinh nghién cu trung hgp ghép bién tinh bé
mat mang dung cho siéu loc (UF) [9, 10, 11, 12, 13,
14, 15], tuy nhién cac két qua nghién cuu vé trung
hop ghép bién tinh bé mat mang dung cho loc nano
va thdm th&u ngudc van con rét it [16]. Bai bao nay
trinh bay mot sé két qua nghién ctu bién tinh bé mat
mang loc th&m th&u ngudc compozit polyamid BW30
bang phudng phéap trung hgp ghép quang hoa, nhdm
danh gia kha nadng nang cao tinh néng loc lam sach
nuéc clia mang bang phuong phap nay. Anh hudng
clia qua trinh trung hgp ghép bién tinh bé mat dugdc
danh gia théng qua tinh nang loc tach thuéc nhudém
tan trong nudéc ciing nhu kha nang chéng tic nghén
clia mang trong qua trinh loc.

Mang loc dugc (ng dung trong nhiéu linh vuc
khac nhau nhu tach nudc ngot ti nuéc man, san
xudt nudc sach va siéu sach, xt ly nuéc 6 nhiém,
loc trong va loc vo trung dich tiém truyén, loc cé dac
slia, c6 dac dich qua, loc tdch enzym va protein...,
dac biét la trong viéc lam sach nudc bi 6 nhiém bdéi
cac chat hiiu cg va kim loai nang [1, 2]. Mot trong
cac chat gay 6 nhiém nudc kho x( ly triét dé 1a lugng
ton du cla thudc nhudém tan trong nudc thai dét
nhuém. Trong cac qua trinh tdch mang, qua trinh
mang thdm thdu ngugdc (RO) dudc chliing minh la
thich hgp va cé hiéu qua hon so véi cac phuong
phap khéac trong xui ly nudc thai dét nhuém. Mang
loc thd&m thdu ngudc compozitpolyamid 16p méng
(TFC-RO) c6 mét s6 uu diém vuct tréi do nang suat
loc cao, do Iuu gili tét, it bi vi khudn tac dong va lam
viéc 6n dinh trong khodng pH khéa réng [3, 4]. Tuy
nhién, giéng nhu cac qua trinh lopc mang khéac, qua
trinh loc dung mang TFC-RO cling thudng xay ra
hién tugng tdc mang (fouling) do céc tiéu phan bi luu
gili tich IGy trén bé mat mang, 1am cho nang suét loc
cla mang suy gidm theo thdi gian, gidm hiéu qud Thuc nghiém
va tang chi phi cho qua trinh mang [3, 4, 5, 6, 7].
Pé khéc phuc hién tugng tdc mang, viéc nghién ctu
bién tinh bé mat vat liéu mang loc la mét giai phap Mang loc thdm th&u ngugdc compozit polyamid
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DETERMINATION OF SEPARATION
CHARACTERISTICS OF BW30
DOLY AMIDE. MEMBRANE MODIFIED
BY PHOTOCHEMICAL GRAFTING
DOLYMERIZATION

Summary

Thin film composite (TFC) polyamide BW30
membrane has been modified by surface
photochemical grafting polymerization to
enhance membrane separation property
for water purification. The separation
performance of modified membrane has
been determined through the possibility
for removal of reactive red (RR 261) dye in
water in terms of the retention and its flux
as well as the flux decline during filtration of
dye solution. The experimental results have
indicated that the separation properties
of modified BW30 membrane grafted with
acrylic acid (AA), maleic anhydrite (MAH)
and poly(ethylene)glycol (PEG) could
be improved with the enhancement of
membrane flux, while the retention is almost
maintained as compared to that of unmodified
one. The modified membrane also has a
better antifouling property with the higher
performance maintained during filtration
and the lower irreversible fouling factor as
compared to that of the original membrane. In
addition, the modified membrane could have
a good chemical resistant property with the
stable separation performance in both acidic
and base filtration mediums.

Keywords: composite polyamid membrane,
separation  property, surface grafting
polymerization.

Classification number 2.4

BW30 (Filmtec, My) dugc dung dé nghién cuu
truing hgp ghép quang héa bién tinh bé méat. Mang
gbm ba I6p vat liéu: I6p nén (polyeste), I6p dG
(polysulfon) va I6p bé mat (polyamid). Cac dung
dich monome dudc sl dung dé trung hop ghép bé
mat gébm: axit acrylic (AA) (98,5%, Trung Quéc),
anhydrit maleic (MAH) (99,0%, Wako, Nhat Ban) va
poly(etylen)glycol (PEG) (99,0%, Wako, Nhat Ban)
pha trong dung moi nudc. Thuéc nhudém hoat tinh
Reactive Red 261 (RR 261) (99,0%, Trung Qudc)

TAP CHI

HOA HOC ||,
ONG NGHE | I€{ N s7@ 42015

dudc dung dé pha dung dich thuéc nhuém.
Trang hop ghép quang héa bé méat mang

Qua trinh trung hgp ghép quang hda bé mat
mang polyme dudi blic xa UV c6 thé xay ra theo
cG ché trung hgp goc ty do [17], trong dé, blic xa
UV déng vai tro khoi mao cho qué trinh trung hgp:
khi dudc kich thich bdi blic xa UV, su but tdch nhém
nhay sang va/hoac nguyén ti H trén bé mat vat liéu
polyme sé tao thanh cac géc tu do, tai d6 sé xay
ra su két hgp v6i cac géc tu do cla chat dung dé
trung hgp cling dudc tao bdi su but tach nguyén t
H trong phan ti cha chat. Néu monome trung hop
la chat hiiu cé khong no thi dudi tac dong cua bic
xa UV, lién két doéi sé dugc mé ra va monome sé
dudc trung hgp ghép vao vi tri clia cac goc tu do
trén bé mat mang. Trong nghién cltu nay, qua trinh
trung hop ghép quang héa bé mat mang polyamid
dugc thuc hién bang phuong phap ngam chim
mang trong mdi trudng monome 18ng dudi blic xa
UV. B& mat mang trudc hét dugc kich thich bdi biic
xa UV (dén tl ngoai cong sudt 60 W, budc song
300 nm, khodng cach ti nguén dén bé mat mang
20 cm) trong thdi gian 90 gidy, sau do6 dua mang
vao dung dich monone cé néng dé xac dinh va tién
hanh trung hgp ghép dudi buic xa UV trong khodng
thai gian xac dinh. Mang sau khi truing hgp ghép bé
mat dugdc |dy ra, rifa sach va ngam trong nudc cét
cho dén khi st dung.

Panh gia tinh ndng ctua mang

Tinh nang loc tach clia mang dugc danh gia qua
kha nang tach loai thuéc nhudém hoat tinh tan trong
nuéc (RR 261). B6 luu gil (R, %) clla mang dudc
xac dinh bang céng thic R = {[(C,-C)/C,].100}, vGi
C, va C la nong do thuéc nhudm trong cac dung
dich truéc va sau khi loc qua mang. Nang suét loc
trung binh (J, I/m2.h.bar) cla mang dugc xac dinh
bdi cong thic J = [V/(A.t.P)], véi V Ia thé tich dich
loc thu dugc trong thdi gian t va dung dich dugc loc
qua mang co6 dién tich bé mat A & ap suat P. Ty s6
J/J, dugc dung dé danh gia su thay ddi nang suét
loc clia mang, véi J, va J la nang suét loc trung binh
clia mang trudc va sau khi truing hgp ghép bé mat.
Mang c6 ty s6 J/J, cang I6n thi néng suét loc trung
binh clla mang sau khi tring hgp ghép dugc nang
lén cang nhiéu so v6i mang ban dau. Thinghiém loc
tach qua mang dudc thuc hién trén thiét bi th& mang
phong thi nghiém (Osmonic). Néng dé thuéc nhuém
trong dung dich dugdc xac dinh bang phuong phap
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trdc quang (Spectro 2000RS, Trung Qudc) tai bude
song hap thu cuc dai 540 nm. Kha ning chéng tac
nghén (antifouling) clia mang dugc danh gia thong
qua muic dé duy tri nang suét loc (J,, %) theo thai gian
loc va hé so6 fouling bat thuan nghich (FRw, %) cla
mang. Gia tri FRw dugc xac dinh bdi cong thiic FRw
={[(Jw, - Jw)/Jw].100}, vGi Jw, va Jw (I/m?.h.bar) la
luu lugng nudc tinh khiét qua mang truéc va sau khi
dung mang dé loc dung dich phdm nhudém. Mang cé
gia tri J, cang cao va hé s6 FRw cang thap thi kha
nang chong fouling clia mang cang tét. Kha nang
chiu pH clia mang dugc danh gia bang cach ngam
mang trong cac dung dich c¢é pH khac nhau trong
khoang 1 h, sau d6 |ay mang ra ria sach bang nudc
cat va xac dinh tinh nang loc tach clia mang. Pac
tinh b& mat mang dudc danh gia qua anh chup hién
vi lyc nguyén ti (AFM, PicoScan 2500, Aligent,
Vién Khoa hoc Vat liéu, Vién Han lam Khoa hoc
va Cong nghé Viét Nam) va phd héng ngoai phan
xa bé mat (FTIR-ATR, Perkin EImer GX6000, goc
quét 45° dé phan giai 4 cm™, thuc hién tai Phong
thi nghiém hoéa vat liéu, Khoa Héa, Trudng Pai hoc
Khoa hoc Ty nhién).

Két qua va thao luan

Loc tach thuéc nhuém hoat tinh tan trong
nudc

Cac loai thuéc nhuém tan trong nudc thudng rat
khé tach loai triét dé bang cac phuong phap xu ly
héa hoc va héa ly thong thudng, dac biét 1a thudc
nhudm azo. DAy la loai thuéc nhudém dudc st dung
kha phé bién hién nay nhung rat doc hai, néu tén du
trong nudc sé gay 6 nhiém va anh hudng dén stic
khde con ngudi. Bén canh do, do loai thuéc nhuém
nay co6 chtia nhém (-N=N-) khi thai vao moi trudng
c6 kha néng tao thanh cac amin thom dugc xem la
tac nhan gay ung thu. Bang phuong phap loc mang,
cé thé loai bd dudc hoan toan thuéc nhudm ton du
trong nudc thai dét nhuém, dac biét, nudc sau khi xu
ly qua mang c6 thé tai st dung lai cho quy trinh san
xudt. Trong nghién clu nay, dung dich thudéc nhudém
azo RR 261 dugc sl dung dé danh gia tinh ning
loc clia mang trudc va sau khi trung hgp ghép bé
mat. Bé mat mang BW30 dudc trung hgp ghép véi
cac monome khac nhau, gom axit acrylic, anhydrit
maleic va poly(ethylene)glycol. K&t qua danh gia
tinh nang loc tach thuéc nhuém RR 261 clia mang
BW30 trudc va sau khi tring hgp ghép bé mat dugc
trinh bay & hinh 1 va hinh 2.
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Hinh 1: d§ luu gid thuéc nhudm ctia mang BW30 va mang tring hop
ghép bé mat véi AA (10 g/l), MAH (50 g/l) va PEG (20 g/l)
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Hinh 2: dé tdng nang sudt loc trung binh cta mang tring hop
ghép bé mat

K&t qua thuc nghiém cho thay, do luu git déi véi
thuéc nhuém clia mang BW30 la kha t6t (95%). Sau
khi tring hgp ghép bé mat, dé luu gil cla cac mang
van dudgc duy tri tuong duong hoic ting nhe so vGi
mang ban dau. Nang suét loc trung binh cla cac
mang sau khi trung hgp ghép véi MAH va PEG tang
lén (10-20%), trong khi nang suét loc trung binh
cla mang trung hgp ghép véi AA tuang duong vGi
mang khéng trung hgp. Su tang nang suét loc cla
mang la do su hinh thanh I6p polyme ghép trén bé
mat, lam tang thém tinh ua nudc cho mang, déng
thdi 1am gidm su hdp phu cla céc tiéu phan thudc
nhudém Ién trén bé mat mang trong qua trinh loc.

Kh& ndng chéng tic nghén clda mang trong
qua trinh loc

Trong nghién clu nay, dung dich thuéc nhuém
nong dé 30 mg/l dugc loc lién tuc qua mang trong
60 phut, ndng suét loc cla mang dudc kiém tra
sau 5 phat va so sanh véi nang suét loc tai thoi
diém khi bt dau qua trinh loc. Két qua danh gia
do gidm néng suét loc J, theo thdi gian dudc dua
ra & hinh 3 cho thdy, mang BW30 cé nang suét loc
suy gidm nhiéu nhat véi gia tri J,con khodng 80%



sau 60 phat loc. Cac mang trung hgp ghép bé mat
cO do suy gidm nang suét loc cham hon véi nang
suét loc dudgc duy tri khoang 85-93% sau 60 phut
loc, do d6 nang suét loc trung binh cta cé qua trinh
loc thuyc hién trén mang trung hgp ghép cao hon so
vGi nang sudt loc trung binh clla mang BW30 ban
dau. K&t qua so sanh hé sé fouling bat thuan nghich
FRw gilta cac mang dua ra & hinh 4 cho thay, mang
BW30 khi chua trung hgp ghép bé mat co hé sé
FRw I6n nhat (khodng 10%), trong khi cac mang
trung hop ghép bé mat déu co hé sé FRw thap hon
(trong khoang 2-4%). K&t qua thuc nghiém chuing to
rang, mang sau khi trung hgp ghép bé mat c6 kha
nang chéng tdc nghén (antifouling) t6t hon so véi
mang ban dau.

100 é
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g ! Bl g ﬁ X X X
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= 85 *, [ N
*BW30 * ete
80 W 10AA-UV 7min
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Hinh 3: d¢ giam ndng suét loc (J) clia mang theo thoi gian loc
10 ~
8 -
8 6]
0 - T T T

BW30 30MAH-UV 10AA-UV  20PEG-UV

Smin 7min 1min

Hinh 4: hé sé fouling bdt thudn nghjch (FRw) cia mang BW30
va cac mang trung hop ghép

Kha n&ng chéng tc clia mang tuy thudc vao muic
do hadp phu cla céac tiéu phan bi mang luu gid trén
bé mat trong qua trinh loc. Do dé, cac tinh chat cla
bé mat nhu dd thé nham, tinh chat dién tich va su cé
mat clia cac nhom chuc trén bé mat mang 1a nhiing
yéu t6 c6 &nh hudng truc ti€p dén kha nang chéng
tdc cla mang. Théng thudng, hién tugng fouling sé
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gidm khi bé mat mang c6 c4u truc tron nhan va trung
hoa dién tich hoac mang dién tich cung dau véi dién
tich clia cac tiéu phan bi mang Iuu gid trén bé mat.
Trong trudng hgp nay, khi dudc trung hgp ghép vdi
cac monome AA va MAH, bé mat mang sé tré nén
am dién hon, con PEG thi trung hoa dién tich nhung
lai c6 tinh ua nudc hon so véi AA va MAH. Mat khac,
thuéc nhuém RR 261 thudc loai thuéc nhudém axit,
khi tan trong nudc mang dién tich am, cong thuc
phan tii C,,H,,CIN.Na,O, S, c6 cdu tao nhu sau:

571976’
cl
N,}\N SO,CH,CH,0S0;Na
newel
OH "N "‘N’I\N

Anh chup AFM bé mat mang (hinh 5) cho thay,
sy thay déi cdu tric hinh thai bé mat mang sau khi
truing hgp ghép, I16p ghép hinh thanh lam cho bé
mat mang c6 thé trd nén hoac tron nh&n hon, hoac
am dién hon va/hoac ua nudc hon so véi mang ban
dau. Do do, muc doé hap phu thuéc nhudm lén trén
bé mat mang trong qua trinh loc sé gidm di. Dong
thdi, cac tiéu phan thudc nhudm bi luu gil trén bé
méat mang cling sé dudc loai bo dé dang hon khi riia
mang.

N

e ] B T 1538w it

P e

©

(c)

Hinh 5: 4nh chup AFM bé mat mang BW30 (a),
mang trang hop ghép vdi PEG (b) va MAH (c)

Hinh 6 1a phé hdng ngoai phan xa bé mit mang
nén va bé mat mang sau khi truing hgp ghép véi
cac monome AA va MAH. Két qua cho thay, su xuat
hién pic dac trung cho nhém cacbonyl (C=0) cla
axit hiiu co tai 1740-1744 cm', chling td qua trinh
trung hop ghép AA va MAH da xay ra trén bé mat
mang. Déi véi PEG, do vung pic hdp thu dac trung
cho nhém OH (3200-3500 cm") clia PEG ghép Ién
bé mat bi che bdi viing pic dac trung cho nhom NH
(3300-3500 cm") clia polyamid nén khéng quan sat
dudc. Cac nghién cliu sdu hon vé dac tinh bé mat
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mang trung hgp ghép sé dugc trinh bay trong bai
bao khac.
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Hinh 6: phé héng ngoai phan xa bé méat mang nén BW30 (a),
trung hop ghép AA (b) va MAH (c)

Kha nadng chiu pH cta mang

Nudc thai néi chung va nudc thai dét nhuém néi
riéng thudng cé pH bién dong trong moét khodng
kha rong, do dé6 mang sl dung cling can phai chiu
dudc cac méi trudng cé pH khac nhau. Hinh 7 |a két
qua danh gia kha néang chiu pH clia mang polyamid
BW30 va cac mang sau khi trung hgp ghép bé mat.
K&t qua thuc nghiém cho thay, do luu git cda mang
trung hgp ghép van dugc duy tri t6t trong cac moi
trudng pH khac nhau, th&m chi cao hon mét chut
so v6i mang BW30 ban dau. Biéu do chiing té 16p
polyme dugc trung hgp ghép lén bé mat mang tu
cac monome AA, MAH va PEG dudi blic xa UV co
dd bén héa hoc t6t, mang cé thé sl dung dé loc
tach vai cac dung dich cé pH khac nhau.

100
90
g HpH=2
[+
70 HpH=7
HpH=10
60
50

BW30  10AA-UV 50MAH-UV 20PEG-UV

Tmin 5min Imin

Hinh 7: dnh hudng cua pH dén dé chon loc cia mang BW30
va mang trang hop ghép bé mat
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Két luan

Cac két qua thuc nghiém cho thay, tinh nang tach
loc clla mang thdm thau ngudc compozit polyamid
BW30 dudc nang lén rd rét khi bé mat mang dudc
bién tinh bang phuong phéap trung hgp ghép quang
hoéa dudi buc xa UV vGi cac monome axit acrylic,
anhydrit maleic va poly(etylen)glycol. Qua trinh
trung hop ghép lam thay déi c4u tric hinh thai va
tinh chat bé mat cia mang, do dé tinh nang tach
cla mang ciing thay déi. Mang sau khi trung hop
ghép bé mat cé nang suét loc trung binh cao han,
dé gidm nang suét loc thdp han va kha nang chong
tAc t6t han so vGi mang ban dau, trong khi dé luu gidi
clia mang van dugc duy tri tét. Ngoai ra, mang trung
hgp ghép bé mat cé do bén hda hoc tét va co tinh
nang tach én dinh trong khoang pH tuong déi rong.
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Nghién ctiu ph6° hép thu clia mét s8 hop chét hiu co
trong nuéc thai nhuém va anh hudng cua mot sd
ion nham xac dinh COD bing quang phd hap thu

tii ngoai UV 254 nm

Hoang Viét Hung!, Vi Thi Ngan Huyén!, Nguyén Quang Trung®
"Vién Khoa hoc Méi truong va Stc khde Cong dong
?Trung tam Pao tao, Tu van va Chuyén giao Céng nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhan bai 25.2.2015, ngay gli phan bién 25.2.2015, ngay nhan phén bién 27.3.2015, ngay chip nhan dang 31.3.2015

Bai bao nay nghién ctiu phé hap thu UV-Vis cia mot s& hgp chat hiiu co trong nudc thai nhuém va
anh huéng cla cac ion NO,, NO,;, NH,* SO,*, chét ran lo Iftng TSS trong phucng phap xac dinh
COD bang phuong phap do pho tu’ ngoal UV-254 nm. Két qua cho thay, cac chat hiiu co trong nuéc
thai nhuém hap thu & ca hai vung phé UV va Vis, cao nhat tai buéc séng UV-254. Phé hap thu ving
tli ngoai clia nudc thai nhudém sau xi ly bing Fenton khdng bi dich chuyén, trong khi dé, phé hap
thu trong viing kha kién dich chuyén & cac budc séng % = 600 nm sang A= 360 nm (ddi v6i nudc thai
nhudm mau tim), 1 = 540 nm sang A= 360 nm (d&i v6i nudc thdi nhudém mau héng), A= 620 nm sang
A= 340 nm (ddi v6i nuSc thai nhudm mau den), hau hét cac thuéc nhudm sau xi Iy déu chuyén sang
vung ti ngoai xa, »___khoang 340-360 nm. Cac ion NO,;, NO_;, NH,* SO, v6i ham lugng tii 0-300 mg/I
khéng gay anh huéng trong qua trinh xac dinh COD bang phé UV con TSS tu 30 mg/l tré 1én &nh
hudng r6 rét do su khuéch tan anh sang cla cac hat chat I Iling. Dd khuéch tan cta TSS trong vung
tl ngoai phu thudc vao ban chat va kich thudc cta cac hat vat chat 16 Iiing trong nuéc thai. Muén xac
dinh chinh xac ham lugng COD béng phd UV can phai loc cac chat ran 10 Iling hodc loai trii bing cac
ky thuat bé chinh trong phép do. Pa ap dung so sanh két qua xac dinh COD béng phuong phap do
quang UV va phuong phap TCVN cho thay sai s& nhd hon 10%. Hé s6 chuyén ddi néng dé clia nuéc
thai nhuém K_ = (709 +5) mgl/l.

Tu khéa: 4nh hudng cla ion, nudc thai nhuém, phé hap thu UV-Vis, TSS, UV-COD.
Chi sé phan loai 2.4

Thi Phuong Thao va cs da nghién ctiu phuong phap
xac dinh COD b&ng phé UV, ing dung cho viéc xac
dinh COD trong ngudn nudc mat va nudc thai céng
nghiép sau x{ ly [5, 6]. Can cl vao phd hap thu cla
cac hgp chat hiiu co khdong mang mau & vung td
ngoai nén cé thé xac dinh ham Iugng nhu ciu oxy
héa hoc COD cla cac ngudn nuéc bang phé UV véi
budc soéng dac trung A = 254 nm.

Pat van de

Cac hogp chéat hiu cé khéng mang mau co
budc séng hép thu cuc dai & vung té ngoai UV
trong khoang 200-350 nm. Theo Guoging Wu [1],
kali hydrophtalat c6 budc séng hép thu cuc dai 6
Amax= 254 nm. Huoliang Kong va Huifang Wu
(2006) [2] cling da xac dinh dudc cac hgp chat hiu
cd trong nuéc thai dét nhudém cé phé hadp thu cuc

dai 8 254-260 nm. M. Hassouna, F. Theraulaz, C. Tuy nhién, dé xac dinh nhu cau oxy hoa hoc cla

Massiani [3] da xac dinh truc tiép toan phan hoac
phan doan céac bon hiiu ¢ trong dich chiét clia dat
néng nghiép b&ng phé ti ngoai. M. Sravan Kumar,
A. Anton Smith va cs [4] da phat trién phuong phap
xac dinh Risperidone bang phé tii ngoai UV. Nguyén

‘Tac gid chinh: Tel: 0912141580; Email: nqt79@yahoo.com
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mot sé loai nudc thai, can phai tinh dén cac chat
hGu co khéng mang mau va cé céac loai hgp chat
hiiu co mang mau, cé budc séng hép thu cuc dai
vung kha kién, A = 400-700 nm. Sau qua trinh x& ly

héa hoc nhu Fenton véi H,0,, keo tu, tha boéng.. mau
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STUDY ON ADSORDPTION SPECTRUM IN
DYEING WASTE WATER AND INFLUENCES
OF SOME! IONS ON DETERMINATION
OF COD BY 254 NM UV ADSORDTION
SPECTRUM

Summary

In this study of COD measurement by UV-254
nm, the UV-Vis spectrums of some organic
compounds in dyeing wastewater as well as the
influence of the ions such as NO,, NO_, NH,
S$O,> and TSS have been investigated. The
results have shown that organic compounds in
dyeing wastewater have been absorbed in both
UV and Vis ranges, optimally absorbed at the UV
range of 254 nm. After oxidation by Fenton for
these wastewaters, the UV spectrums have not
been changed, meanwhile visible spectrums
have been moved at the wavelength from 600
nm to 360 nm (using violet dye color), from 540
nm to 360 nm (using pink) and from 620 nm
to 340 nm (using black) and changed into UV
range.

The ion effect has been insignificant with the
concentration from 0 to 300 mg/l. From 30 mg/|
upwards, TSS has affected remarkably the COD
measurement because of the light diffusion.
The diffusibility of TSS depends on the property
and size of TSS matters in water. Therefore,
in order to measure COD by UV method, the
filtration and/or calculation are possible to be
conducted.

The difference is less than 10% as compared
between the COD measurement using UV
method and TCVN method. The coefficient
of COD concentration calculation has been
determined K = (709 +5) mg/I.

Keywords: dyeing wastewater, ion effect, TSS,
UV-COD, UV-Vis spectrum.

Classification number 2.4
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cla nuéc thai sé thay ddi hodc bién mat. Khao sat
nay ching minh nudc thai nhuém sau x{ ly bang
phuong phap oxy héa khii bang Fenton thi phé cla
cac hgp chat hiiu co khéng mang mau khong dich
chuyén, nhung phé ctia cac hgp chat hiiu co mang
mau bi dich chuyén va giam di rd rét trong viing
budc séng kha kién. Chinh vi vay, dé xac dinh nhu
cau oxy héa hoc COD cua nudc thai dét nhudm sau
xU ly chi cén xac dinh do phé trong vung ti ngoai
UV =254 nm.

Cac yéu t6 c6 thé gay anh hudng dén do hap
thu quang cuta cac hgp chat hiiu ¢ nhu néng do
cac ion (NO,, NO,, SO,*, NH,*), ham lugng TSS
déu dudc khao sat trong nghién ctu nay.

Két qua thu dudc da ap dung dé xac dinh ham
lugng COD trong mot sé loai nudc thai thuc t&. Ap
dung gia tri clia hé s& chuyén ddi ndng do K dugc
xac dinh bang thuc nghiém va ap dung theo cong
thuic:

COD =K. A

Trong dé: K 1a hé s& chuyén déi néng do tinh
theo mg/l va A 1a dé hdp thu quang cla ngudn
nudc & budc song UV = 254 nm. K&t qua xac dinh
COD bang phuong phap do phé UV dudc so sanh
vGi phuong phap xac dinh COD theo TCVN 6491-
1999.

Thuc nghiém

Hoa chét: héa chat nhuém gém: mau tim - loai
thu6c nhudm axit (Acid Violet 7), mau den (Disperse
Black EXFS) - thuéc nhudém phan tan, mau héng
(Disperse Pink R3L) - thuéc nhudém phan tan dugc
cung cap tai lang nghé lua Van Phuc (Ha Noéi).
Nuéc thai gdm: nudc thai sau nhudém bang cac hoa
chat nhudém trén, nuéce thai nhuém sau xi ly Fenton
va nudc thai ctia Cong ty TNHH nhuém HY. Héa
chat phan tich, PA gébm: cac mudi KNO,, KNO,,
NH,CI, Na,SO,, BaCl,, axit H,SO,, kali hidrophtalat,
K,Cr,0,, KMnO, cla Hang Merck (CHLB Bic).
Dung dich chudn COD dugc pha tui kali hidrophtalat
(KC,H,0,) clia Hang Merck, véi ndng dé dung dich
gbc: 1000 mg/l. Cac dung dich lam viéc dugc pha
tl dung dich géc véi cac néng do 0; 50; 100; 150;
200; 250 mg/l. Néng do chudn géc cac ion khao
sat nhu: NO,, NO,, NH,*, SO,#: 1000 mg/l. Dung
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dich lam viéc dudc chudn ti dung dich gdc nay
véi nong doé: 0; 50; 100; 150; 200; 250; 300 mg/l.
Dung dich chudn TSS dudc cung cdp bdi VINALAB
(Viét Nam), 6ng chuén 200 mg. Héa chét xac dinh
COD: axit sunfuric: 1 mol/l cia Hang Merck, bac
sunfat-axits sunfuric 1% 6ng chuén cta Viét Nam,
kali dicromat: 0,040 mol/I chtta muéi HgSO, ti héa
chat PA cla Hang Merck, sat (Il) amoni sunfat:
0,12 mol/l hoa chat PA cia Hang Merck. Dung
dich chi thi Feroin: pha tii hdn hgp séat (1) sunfat
ngam 7H,0 va 1,10- Phenantrolin.H,O. Phuaong
phap xac dinh COD theo TCVN 6491:1999 [7], vGi
ham lugng ti 30 mg/l dén 700 mg/l. Xac dinh hé
s8 chuyén ddi néng do K, cla nudc thai nhuém
bang ty s6 gilla CODkcr,0, Va dd hép thu quang
Abs & vung UV, & = 254 nm, K_, = COD/A.

Thiét bi, dung cu: bép phan hily mau COD cla
Hang Hach DR-2100 (My); may do quang UV-Vis

trong bai bao nay.
Két qua va thao luan

Khdo s&at phé hap thu cua cdc hoéa chat
nhuém

K&t qua khao sat phé hap thu clia cac chat hiu
co trong cac thudc nhudm tinh khiét véi mau khac
nhau cho thay, cac héa chat nhudém dudc khao sat
déu cé doé hap thu quang cuc dai & budc séng UV tu
240-260 nm (thuéc nhuém mau tim c6 dd héap thu
quang cuc dai 6 A = 254 va 580 nm, mau héng co
budc séng cuc dai A = 254 va 540 nm, mau xanh
c6 budc song cuc dai 6 A = 280 va 600 nm) va do
hap thu quang déu rat thap & vung budc séng VIS
tl 400-700 nm. Cudng d6 mau cla cac hoéa chat
nhuém & vung UV cao hon 2,5-4,0 1an vung nhin
thay.

Shimadzu 2540 (Nhat Ban)

Abs

dai song A = 190-1100 nm;

14

may do UV-COD don gian = {1
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binh dinh muc va cac dung
cu théng thudng trong phong
thi nghiém khac.

a) Thuéc nhudém mau tim

Thuc nghiém: pha dung dich nhuém néng dé 50
mg/l; do phé hap thu clia cac dung dich nhuém trén
trudc va sau khi nhuém, sau khi x{ ly bang Fenton
trong vung budc séng UV/Vis = 190-800 nm; kh&o
sat anh hudng cla cac ion NO,,NO,, NH,*, SO*
va TSS d6i véi phé clia cac chat hiiu cd & budc
song UV théng qua gia tri COD do bang thiét bi
UV-COD cta Viét Nam; xac dinh phd clia nuéc thai
cébng nghiép thuc

b) Thuéc nhuém mau héng ¢) Thuéc nhuém mau den

Hinh 1: phé cda thuéc nhudém trudc va sau nhudém ciia cdc héa chat nhuém trong viing phé

UV/Vis

Sau qua trinh nhuém va xU ly bang Fenton, phd
hap thu quang cla cac héa chat nhuém khéng thay
déi & vung séng UV, nhung trong vung nhin thay,
cac phé cuc dai hau nhu bi dich chuyén vé budc
séng A < 400 nm, nuéc thai cé thé c6 mau hai vang,
nhung cudng doé mau thap. Diéu doé cho thay, néu
xac dinh COD chi trong viung séng UV 1a cé thé
ch&p nhan dudc.

t€ va ham lugng - - .
COD bé&ng phé | o - os
UV; do lap laicia | . A 2j2 }r\\ 5 #
mét dung cu UV- 06 f) IV\ 04 f Lj\\ 03 I l‘
COD va d6 sai | 1 % IR el "\\
0.2 )
lach gita 5 he | e o . -
thiét bl UVv-COD 0 200 400 600 800 1000 0 200 100 600 800 1000 00 200 w00 600 500 1000

cling dugdc khao
sat va trinh bay

a) Thuéc nhudém tim
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b) Thuéc nhuém dé ¢) Thuéc nhuém xanh

Hinh 2: phé viing Vis clia nudc thai nhuém sau khi xir ly Fenton
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Khéo sat 4nh hudng cla céc ion

Trong mét day cac mau co6 chia ham lugng COD
ti 0, 50, 100, 150, 200, 250, 300 mg/l COD chuén,
cho lan Iugt day thi nghiém c6 néng do thay déi
NO, mg/l ti 0, 50, 100, 150, 200, 250, 300 mg/|
vao dung dich trén theo hinh 3. K&t qua cho thay,
cac ion NO,” NO,, NH,*, SO,* c6 d6 hép thu quang
3 budc song UV = 254 nm l|a rat nho, Abs: tii 0,001
dén 0,018 déi véi NO, tu 0-300 mg/l, Abs tu 0,004
dén 0,07 déi véi NO, tu 0-300 mg/l, Abs tu 0,004
dén 0,013 d6i véi NH,*ciing ti 0-300 mg/l va Abs tu
0,005 dén 0,020 doi véi SO,*.Tuong duong COD
tang tu 0-3 mg/l (cho NO;’), ti 0-4 mg/l (cho NO,),
t 0-6 mg/l (cho NH,*) va tt 0-2 mg/l (cho SO,?*). VGi
két qua trén, cé thé néi cac ion nhém nito khong gay
anh hudng dang ké dén viéc xac dinh COD béng
phudng phap UV. Hé sé phu thudc gila gia tri COD
Ién ham lugng NO,, NO-,, va NH *cé gia tri tt 1,10
(cta NH,* va NO,) dén 0,05 déi véi NO,. biéu do
c6 thé thdy, nhu cau oxy hoa hoc COD cta NO, cao
hon so v6i NO, va NH ,*. Hinh 3a, 3b, 3c, 3d la két
qua kh&o sat &nh hudng clia cac NO,, NO, , NH,*
va SO, t6i ham lugng COD bang phuong phap do
quang vung tl ngoai UV.

Bang1: khdo sat su phu thudc giGa TSS Ién Abs
vOi COD khac nhau (K = 160 mg/l)

COD (mg/l) 0 50 100 150 200 250 300 400
TSS=0mgl - 48 102 152 197 257 303 398
50 11 62 109 160 216 263 315 45
100 20 74 119 173 222 278 319 423
150 32 84 132 186 235 284 335 436
200 42 93 145 196 247 298 347 445
250 57 101 160 207 261 307 361 460
300 67 117 173 220 274 315 370 472

K&t qua bang 1 cho thay, khi ham lugng COD
khong déi thi gia tri COD trong viing UV phu thuédc
vao ndng dé TSS; ngudc lai, khi TSS khong déi,
gia tri COD trong vung UV phu thuéc vao néng do
COD trong mau. Khi c6 mat ca hai thanh phan COD
va TSS, COD trong vung UV sé la téng clia mat do
quang Abs do COD hép thu va mat doé quang &o do
su tén xa anh sang cta TSS gay ra.

Muén loai trli &nh hudng ctia TSS cé thé dung
2 céach: 1) Loc bd TSS chi xac dinh COD; 2) Thuc
hién phuong phap bd chinh trén may bang phan
mém toan hoc hoac phan clng cla thiét bi [4, 5,
6].

Anh hudng cia NO, Anh huéng cia NO;
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Hinh 3: két qua khéo sat &nh hudng cda NO, (a), NO, (b), NH *(c) va SO? (d) trong phuong phép xdc dinh UV-COD

Theo Dinh luat Lambert-Beer, dung dich mau
phai trong su6t, cac hat vat chat I6 Iling TSS sé gay
can trg dén do truyén qua clia ngudn sang. Vi vay,
sé tao nén do hap thu quang ao do su tan xa anh
sang cla cac hat TSS. Anh hudng ctia ham lugng
TSS la &nh huéng duong, khién cho dé hép thu
quang (Abs, A) trong viing phé UV tang khi néng
dé TSS tang. Bang 1 la két qua khao sat anh hudng
clia ham lugng TSS Ién dé hap thu quang Abs trong
vung séng UV.
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Két qua phéan tich UV-COD méu thuéc nhuém
thuc té

Pé xac dinh ham lugng COD trong cac ngudn
nudc, phuong phap do quang phé ving UV da dugc
thuc hién, hé s& chuyén déi ndng do K dudc xac
dinh bang ty 1&6 COD/Abs trong vung UV. Ham lugng
COD cla nuéc thai nhudém dugc xac dinh béng
phuong phap tiéu chuén K,Cr,0,.D0 hap thu quang
Abs dugdc do & viing UV. St dung hé sé chuyén déi
ndng do xac dinh dugc bang thuc nghiém K = 709
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mg/l, &p dung dé phan tich nuéc thai nhudém tai
Coéng ty TNHH nhuém HY. Ham lugng TSS dudc
loai bang phudng phéap loc ¢ hoc vaéi gidy loc cé
kich thudc 10-15 um. K&t qua do dudc trong thang
9.2013 (NT1, NT2, NT3, NT4) va thang 5.2014
(NT5, NT6 va NT7) dudc thé hién 6 bang 2. D6 mau

clia nudc thdi co sé nay la 178 va 145 Pt-Co.

thai nhuém sau xu ly

Bang 2: két qua xac dinh ham lugng COD trong nudc

Phan tich trong
STT | Kyhieumdu | 2° haz;'s‘!‘-‘:”ang COD (gl phﬁ:golh;gsalep
6491:1999
Thang 9.2013
1 NT1 0,312 223 254
2 NT2 0,299 212 237
3 NT3 0,341 242 236
4 NT4 0,324 230 241
COD trung binh 226,75 2420
DG léch chuén 12,58 829
Théng 5.2014
5 NT5 0,206 146 135
6 NT6 0,192 136 122
7 NT7 0,214 152 144
COD trung binh 144,67 133,67
D6 léch chuén 8,08 11,06

K&t qua bang 2 cho thdy, cd s& dét nhudém
trén vao thang 9.2013 chua dap ung dugc theo
QCVN13:2008/BTNMT (Quy chuén ky thuat quéc
gia vé nudc thai cong nghiép dét may) [8], d6 mau
cla nudc thai sau xi ly cho phép la 150 Pt-Co.
Nhung dén thang 5.2014, ham lugng COD da nho
hon 150 Pt-Co, dat tiéu chudn cho phép clia nuéc
thai dét nhudm sau xU{ ly. Sai s6 gilia phudng phap
xac dinh UV-COD va phuaong phap tiéu chudn va do
léch chuén gidia cac 14n do n&m trong khoang nhd
hon 10%. K&t qua nay c¢6 thé chap nhan dudc.

Két luan

P4 tién hanh khao sat phé hap thu cla mot
s6 hgp chéat hiiu co trong nudc nhudém trude, sau
nhudém va nudc thai nhuém sau xi ly. K&t qua cho
thdy, do COD béng doé hép thu quang trong vung ti
ngoai UV la phu hgp.

ba khéo sat anh hudng cla céc ion v6 cd NO,,
NO,, NH*,, SO, va TSS dén viéc xac dinh ham

TAP CHI
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lugng UV-COD trong méu nudc. G budc séng A =
254 nm, céac ion NO,, NO_, NH,*, SO,> dén 300
mg/l khéng anh hudng dén viéc xac dinh UV-COD.
Noéng dé TSS ti 30 mg/l bat dau lam tang két qua
phan tich UV-COD, anh hudng nay hoan toan phu
thudc ban chat clia cac hat chat Io Iting trong ngudn
nudc, vi vy can phai loai boé anh hudng bang cach
loc ho&c b8 chinh bang phan mém ho#c thiét bi do.

D3 xac dinh dugdc hé s6 chuyén déi ndng do K
trung binh cla nudc thai nhudém tai mot co sé la
(70945) mg/l. Ba ap dung vao thuc t& dé phan tich
COD & hai thdi diém khac nhau, so sanh véi gia
tri xac dinh dugc trong phong thi nghiém, sai sé 1a
10%, c6 thé chdp nhan dudc.

Tai lieu tham khao
[1] Ayrton F Martin, Daniel R Arsand, Carta B Brenner,
Luciane Mineeto (2008), “COD evaluation of hospital effluent

by mean of UV-spectral deconvolutio”, Clean, 36(10-11),
pp.875-878.

[2] Y.H Lu et al (2006), “UV-Visible Spectroscopic study of
the salicyaldehyde benzoyhydrazon and its cobalt complex”,
Spectrochim, Act Part A, pp.146

[3] M Hassouna, F Theraulaz, C Massiani (2007), “Direct
estimation of nitrat, total and fractional water extractable
organic carbon (WEOC) in an agricult soil using UV
absorbance deconvolution”, Talanta, Vol.71, pp.861.

[4] M Sravan Kumar, A Anton Smith, G Alagumani
Vasagam, A Kottai Muthu and R Manavalan (2010),
“Development of Analytical Method for Risperidone by
UV Spectrophotometry”, International Journal of Pharma
Sciences and Research (IJPSR), Vol.1(2), 122-126.

[5] Nguyén Thi Phuang Théo va nnk (2014), “Nghién ctu
thiét k& phan mém bo mach dién ti do nhanh COD béng
phuong phap phé hap thu UV-254”, Tap chi héa ly va sinh
hoc Viét Nam, Sé 1, Tap 19, trang 56.

[6] Nguyén Thi Phudng Thao, Nguyén Quang Trung,
Hoang Viét Hung, Vi Ngan Huyén va nnk, Dé tai cdp thanh
phdé Ha N6i, ma sé s6 01C-09/03-2012-2, nam 2012-2013.

[7] TCVN 6491-1999: Chét lugng nuéc - Phuong phap
xac dinh ham lugng COD; TCVN6625-2000: Chat lugng
nuéc - Phudng phap xac dinh chét ran Io Iling.

[8] QCVN 13:2008/BTNMT (Quy chuén ky thuat quéc gia
vé nuéc thai cong nghiép dét may).

22



Toi uu quy trinh tach cac nhém anion va cation
¢S ban trong mau nuéc nham phéan tich déng théi
cac ion bang hé thiét bi dién di mao quan xach tay

tu dong loai 2 kénh

Nguyén Duy Chién, Nguyén Thanh Dam, Lé Minh Diic, Pham Hung Viét, Duong Hong Anh’
Trung tdm Nghién cdu Cong nghé Moi truong va Phat trién Bén viing, Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi

Ngay nhan bai 6.2.2015, ngay chuyén phén bién 9.2.2015, ngay nhan phén bién 16.3.2015, ngay chdp nhan dang 30.3.2015

Nhém cation va anion vé cd cd ban trong nuéc bao gom NH,*, K*, Na*, Ca*, Mg?* va CI, SO,%, NO,,
NO, cé6 thé dudc phan tich déng th&i trong mét 1an bom mau tren 2 kénh ctia mot hé thiét b| dlen d|
mao quan diéu khién tu dong két hop véi detector dd dan khoéng tiép xtc. Diéu kién tach dién di cha
kénh cation da dudc Iya chon nhu sau: hé dém Histidin 12mM diéu chinh pH téi 3,8 bang axit axetic,
s dung chat bd trg 18-crown-6 néng dé6 2mM, dién thé tach: -15 kV. D6i v6i kénh anion hé dém
Histidin 12mM diéu chinh pH t6i 4,0 bang axit lactic, dién thé tach: +15 kV cho két qua phan tach tét.
Cac théng sé hoat dong cliia hé dan luu 16ng trong thiét bi tu ché tao da dugc khao sat va tdi uu hoa
bao gém: thoi gian chuyén mau tif vong mau téi dau giao dién: 1 s, thai gian ddy mau vao mao quan
(th&i gian bom mau): 2 s, vi tri van kim chia dong: VP 14 cho kénh anion, VP 18 cho kénh cation.

TU khéa: cdc anion, cdc cation, dién di mao quan xach tay, hé diéu khién tu déng, miu nuéc, 2

kénh.
Chi sé phéan loai 2.4

Dat van de

Phan tich, kiém soat chat lugng nudc ludn la
nhiém vu cép thiét, gilp cac cd quan chiic nang
trong viéc quan ly ngudn tai nguyén quan trong nay.
Trong nudc ngdm va nudc mat, ngoai cac kim loai
nang, ham lugng cac anion va cation ciing can dugc
giam sat nghiém ngét. Céac chi tiéu nay thudng dugc
xac dinh bang phuong phap hdp thu phé nguyén ti
(AAS, AES), phan ti (UV-Vis) ho&c sac ky ion (IC).
Tuy nhién, cac phudng phap nay géap han ché trong
viéc phan tich dong thdi nhiéu chi tiéu (vi du véi
AAS, AES va UV-Vis), hay cé chi phi cao va khong
phan tich dugc tai hién trudng nhu IC.

Trong nhiing nam gan day, dién di mao quan
(CE) da trd thanh mot phuong phap nhiéu tiém
nang trong viéc phan tich da chi tiéu tai hién trudng.
Phuong phap dién di mao quan két hgp detector do
dan khong ti€p xtc (C*D) da dugc mot s6 nhom tac
gia trén thé gi6i 4p dung thanh cong dé phan tich
cac cation va anion cd ban trong nudc [1, 2, 3, 4].
Tai Viét Nam, Trung tdam Nghién ctiu Céng nghé

Mai trudng va Phat trién Bén viing (Trudng Pai hoc
Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi) 1a
nhom tién phong trong linh vuc nghién clu va ché
tao thu nho céac thiét bi dién di mao quan phuc vu
muc dich phéan tich hién trudng [5, 6, 7]. Muc tiéu
cla nghién clu nay la xay dung quy trinh phan tach
cac cation NH,*, K*, Na*, Ca*, M92+ va anion CI,
S0, NO,, NO trong nudc dé cé thé phan tich
d6ng thai hai nhom ion nay trén 2 kénh clia mot
hé thiét bi dién di mao quan xach tay diéu khién tu
dong, st dung detector C*D. Day la budc dau trong
viéc ting dung hé thiét bi nay vao thuc tién phan tich
hién trudng.

Thuc nghiém

Héa chat

Toan bd hoda chat dung trong nghién clu déu la
loai tinh khiét phan tich, mua tir Hang Merck (CHLB
Plc) hodc Fluka (Thuy S¥). Dung dich chuén géc
1000 ppm cla tling cation NH,*, K*, Na*, Ca®**, Mg**
va anion CI, SO, NO, dudc pha ti cac mudi ran

*Tac gid chinh: Tel: 0912380373, E-mail: hoanggiangaO@gmail.com
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ODTIMIZING THE SEPARATION
OF MAJOR ANION AND CATION
GROUDS IN WATER SAMDLE
FOR THE SIMULTANEOUS&
ANALY SIS OF THE MOST
RELEVANT IONS BY USING
DPORTABLE AUTOMATED
DUAL CHANNEL CAPILLARY
ELECTROPHORESIS &YSTEM

Summary

Theconcurrentseparation of major
inorganic cations and anions in
water sample has been optimized
for simultaneous analysis of two
ion groups using a home build
portable automated dual channel
capillary electrophoresis system.
The background electrolyte
(BGE) solution containing 12mM
histidine and 2mM 18-crown-6
adjusted to pH 3.8 with acetic
acid has been found for the
sufficient separation of cations
(NH K+, Na*, Ca*, Mg*). Other
working conditions of the system
have been optimized as follows:
separation voltage: -15 kV, valve
position: VP 18, time for sample
transferring: 1 s, time for sample
injection: 2 s. The proper
separation of inorganic anions
including CI, SO,>, NO,” and NO,
has been offered by using the
BGE solution of 12mM histidine
adjusted to pH 4.0 with lactic
acid, separation voltage at +15
kV, valve position at VP 14 and the
same values of time for sample
transferring and time for sample
injection as for cation separation.

Keywords: automated system,
cations, dual channels, inorganic
anions, portable capillary
electrophoresis, water sample.

Classication number 2.4
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tuong Gng, riéng déi véi nitrit st dung dung dich chuén NaNQ,
1000 ppm pha sén. Cac dung dich géc nay dugc st dung dé
pha mau chuédn. Dung dich dém dudc chuén bi va st dung trong
ngay. T4t ca dung dich dém va mau chuén dudc pha trong nuéc
deion.

Nghién clu s dung mao quén silica véi chiéu dai 60 cm,
chiéu dai hiéu dung 50 cm, dudng kinh clla mao quan ddi vdi
kénh cation va anion lan Iugt la 50 um. Trudc moi lan phan tich
dau tién trong ngay, mao quan déu dudc diéu kién hda bang
dung dich NaOH 1M trong 10 phut va sau dé béng nudc deion
trong 10 phut.

Thiét bj
Nghién clu nay dugdc thuc hién trén hé thiét bi dién di mao
quan xach tay 2 kénh diéu khién tu dong c6 so dé nhu hinh 1.
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Hinh 1:s0 d6 hé thiét bj dién di mao quan xach tay 2 kénh - 2 dém tu déng

Hé thiét bi dién di mao quan sl dung bd nguén cao thé EMCO
+20 kV DC, detector C*D tu ché va bo ghi Edaq (Australia). Toan
bd hoat dong ctia hé dudc diéu khién bang phan mém théng qua
bo mach Adruino. V& nguyén Iy hoat déng, ban dau trong budc
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rda hé théng, st dung ap luc cla khi nén, dung dich
dém sé dudc dan tu binh chiu ap 1 va 2 qua van V1
va V6, qua hai vong mau, qua hai giao dién SI-CE
1 va 2, cudi cung thai ra ngoai qua céac van V4, V3,
V9, V8 & trang thai ma; ti€p theo la budc riia mao
quan, lic nay tat ca cac van V4, V3, V9, V8 déu
dong lai, do vay dung dich dém sau khi qua vong
mau sé khong di qua giao dién ma dudc ddy qua
mao quan dé thai ra ngoai. D& chuén bi phan tich,
cac van V1, V2, V6, V7 dugc chuyén vi tri céng néi,
bom mang 1 va 2 bat dé hut mau ti cac 6ng dung
qua van V1 va V6 vao day hai vong mau (budc hat
mau) va luu gi tai do6, bom mang tat. Tiép theo la
budc chuyén mau tii vong mau téi trudc giao dién,
khi dé cac van V1, V2, V6, V7 lai dugc chuyén vi tri
cbng néi, ap luc khi nén sé ddy dém ti binh chiu ap
qua vong mau, ddy doan mau tii vong mau vao téi vi
tri truéc giao dién, sau mot thoi gian nhat dinh (goi
la thoi gian chuyén mau) van V1 va V6 chuyén vi tri.
TGi budc phan tich, truéc tién, cac van V3 va V8 van
git nguyén trang thai déng, van V4 va V9 md, van
kim chia dong chiu ap s6 1 va 2 dugc diéu chinh &
mot vi tri xac dinh, sau dé van V1 va V6 chuyén vi
tri (trong mot thai gian nhat dinh goi la thdi gian ddy
mau), ap luc cha khi nén sé day dém vao hé théng,
dém ddy mot phan mau vao mao quan, mot phan
di ra ngoai. Khi mau vao mao quan, phan mém sé
diéu khién bat nguén cao thé dé 4p thé vao 2 dau
mao quan, thuc hién qua trinh dién di. Pau cudi cla
mao quan va dién cuc cao thé dudc dua vao giao
dién cao thé va dat trong hop an toan. Detector C*D
dudgc dat gan dau cubi mao quan gan véi dién cuc
cao thé. Véi nguyén ly hoat dong nhu trén, lugng
m&u vao mao quan cé thé dudc diéu chinh bing
viéc thay déi cac thong sé: thdi gian chuyén mau,
thoi gian ddy mau, vi tri van kim.

Trong nghién clu nay, mot kénh cta hé dién di
sé dudc sU dung dé phén tich cac cation NH *, K+,
Na*, Ca?*, Mg?*, kénh con lai dudc dung dé phan
tich cac anion CI, SO,>, NO,, NO,. D& xay dung
quy trinh phan tich c& 2 nhém cation va anion néu
trén, trudc tién, diéu kién tach dién di nhu: thanh
phan dém, pH dém, dién thé tach dudgc khao sat va
t6i uu hda cho tiing nhom cation, anion trén hé dién
di mao quan 1 kénh, bom mau kiéu xyphéng. Sau
do, 2 quy trinh nay dugc ap dung cho 2 kénh clia hé
tu déong van hanh bang khi nén da mé ta G trén. Cac
thong s6 van hanh cda hé (dat chung cho 2 kénh)
quyét dinh dén lugng mau vao mao quan sé dudc
khao sat va t6i uu héa bao gébm: thdi gian chuyén
mau, thdi gian ddy mau, dé mé van chia. Trong qua
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trinh t6i uu hoa, cac két qua vé dién tich tin hiéu va
do phan giai gidia hai pic lién ké sé dugc s dung dé
danh gia va lua chon cac diéu kién téi uu.
Két qua va thao luan

Té6i uu céac diéu kién tach dién di

Cac thi nghiém dudc thuc hién dudi day déu sl
dung dung dich chuén anion chta cac ion CI-, SO,7,
NO,, NO, & néng dé 2 ppm, ho&c dung dich chudn
cation chiia cac ion NH,*, K*, Na*, Ca*, Mg 6 ndng
dé 2 ppm.

Quy trinh tach cac anion CI, SO, NO,, NO, :

Anh huéng cta thanh phdn va néng dé dém:
trong nghién clu nay, 5 hé dém khac nhau & pH
= 4,0 dudc sl dung dé danh gia su anh hudng dén
kh& nang phan tach céac anion: histidin 12mM - axit
lactic (His/Lac); axit 2-(N-morpholino) etansunfonic
20mM - axit axetic (Mes/Ace); axit 2-(N-morpholino)
etansunfonic 20mM - axit lactic (Mes/Lac);
Tris(hidroxymetyl) aminometan 20mM - axit axetic
(Tris/Ace); Tris(hidroxymetyl) aminometan 20mM -
axit lactic (Tris/Lac). Dién thé tach git cé dinh § +15
kV. Cac sac dé dién di thu dugc dudc trinh bay trong
hinh 2 va hinh 3 cho thay, cac hé dém déu co6 kha
nang phan tach ca 4 anion nay. Trong dé, hé dém
His/Lac & pH 4 vGi néng do 15mM histidin cho két
qua phan tach giGa cac pic t6t (dac biét hai pic cudi
la NO, va NO, co dién tich cao, thai gian luu ngan,
t6t han han so véi cac hé dém con lai). Do do, hé
dém His/Lac 15mM pH = 4 dudc lua chon dé tiép
tuc t6i uu cac diéu kién tiép theo.

His Lec

! A Mes/Lac

| R —
| _—
S

e —

| Mes/Ace
_ | -_II..-" s S N e —
Tris/Ace

-

Tris/Lac

I I I I 1 I
240 260 ZB0 300 320
thiv giom luu {5}

Hinh 2: dign di dé tach cac anion s’ dung cdc hé dém khac nhau
cOopH =4
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Hinh 3: dién di dé tdch céc anion
khi thay déi néng dd Histidin trong dém His-Lac pH = 4

0

15 mM

Anh hudng ctia pH dém: trong cac anion nghién
ctu, ion NO," 1a mét bazo yéu (luu y pK_ ctia HNO,
la 3,15), do d6 pH cla hé dém nén I6n hon 3,15.
Trong nghién clu nay, pH cla hé dém dugc thay
déi & cac muc: 3,8; 4,0 va 4,2. K&t qua thu dugc
cho thay, khi pH téng thi dién tich pic NO, tdng dan,
nhung thsi gian luu ngén lai dan t6i dé phan giai
gita NO, va NO, giam. Khiva = 4,2, hai pic nay
da bi xen pha (xem hinh 4). O kh&o sat nay, pH 4,0
dudc lua chon la diéu kién t6i uu vi dién tich pic
NO, la I16n nhat, dong thoi d6 phan gidi gilia hai pic
NO, va NO, dat yéu cau (R > 1,5); mat khac, thoi
gian phan tich cling dugc rat ngan.

LmM

cr

pH 4.0

pH 3.8

I | I I I ]
200 250 300 350 400 450
thoi gian luu (s)

Hinh 4: dién di dé tach cac anion khi thay déi pH cta dém
12mM His-Lac
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Anh hudng cla dién thé tach: cac muc dién thé
dugc khao sat lan lugt 1a: +12 kV; +15 kV; +18 kV va
+20 kV. TU hinh 5 cho thay, tai gia tri thé +15 kV, do
phan giai gitia cac pic dat gia tri I6n nhat, dong thoi
thdi gian phan tich cling khéng qua dai. Do do, gia
tri thé +15 kV dudc lya chon la didu kién t&i uu dé
tiép tuc khao sat cac diéu kién tiép theo.

I SmV. oy
2- R
SO, N0,
NO; /
+20kV

/l Jl ﬂ A +18kV

3

+15kV

’i A " A T12kV

| [ I | I [ |
200 250 300 350 400 450 500
thoi gian luu (s)

Hinh 5: dién di dé tach cac anion voi dém 12mM His-Lac pH = 3,8
khi thay doi thé tach

T6i uu diéu kién phan tich cdc cation: NH},
K+, Na*, Ca®, Mg?*

Anh huéng cda thanh phdn dém: dé danh gia kha
nang phan tach cac cation, 4 hé dém sau da dudc
st dung: 50mM Tris/50mM axit 2-(N-morpholino)
propansunfonic Mosp pH 7,7 (Tris-Mosp), 10mM
Mes/10mM histidin pH 6,5 (Mes-His), 10mM Mosp/
10mM histidin pH 5,8 (Mosp-His) va 12mM histidin
thém axit axetic dén pH 4,0 (His-Ace); tat ca cac
dém trén déu thém chat bé sung la 18-crown-6
(2mM) dé tach hai pic NH,*, K*va cac hé dém cé pH
> 4 déu thém cetyltrimetylamonibromua dé khéng
ché& anh hudng ctia dong dién di thdm th&u (EOF).
Cac két qua chi ra 6 hinh 6 cho thay, chi c6 2 hé
dém (His/Ace va Tris/Mops) c6 kh& nang phan tach
tot ca 5 cation. Tuy nhién, hé dém His-Ace cho hinh
anh pic séc nét va chiéu cao pic 16n hon so véi dém
Tris-Mops, diéu nay la do do dan ctia dém His-Ace
thap hon so vGi Qém Tris-Mops. Do do, dém His/
Ace dudc dung dé tiép tuc danh gia.
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Hinh 6: dién di dé tach cédc cation
khi st dung cdc hé dém khac nhau

Anh hudng cla néng do dém: yéu t6 tiép theo
dudc khdo sat 1a nong do histidin trong dém véi cac
muc: 9mM, 12mM va 15mM. Theo hinh 7 c6 thé
thay, trong khoang néng dé dém nay, thdi gian luu
clia cac ion hau nhu khong déi; riéng déi v6i Na* khi
néng do dém ting, téc do di chuyén clia Na* tang
lén, dan tGi d6 phan giai gita hai pic Ca?*/Na* giam
va Na*/Mg?* tang. Theo két qua nay, dém histidin
12mM dudc Iua chon cho viéc t6i uu cac diéu kién

tiép theo.
. ca™’ >
NH, ‘ . Mg
‘|t2() mv K Na
His 15mM

‘l ” '\ A / His 12mM

T T T T T 1
300 350 400 450 500 550
thoi gian luu (s)

Hinh 7: dién di dé tach c4c cation
khi thay déi néng dé Histidin trong dém His-Ace pH = 4

Anh hudng cla pH dém va thé tach téi do phan
gidi clia céc tin hiéu cation: khi thay déi pH cla dém
12mM His-Ace tai 3 gia tri (4,2; 4,0 va 3,8), dién tich
tin hiéu thay déi khong dang ké, con dé phan giai gitia
cac pic Ca?*/Na* va Na*/Mg?* tang khi pH giam (xem
hinh 8). Néu pH thap hon 3,5 kh& nidng dém cuia hé
nay sé kém, con khi pH cao c6 su xuét hién khong
mong muén cla dong dién di thAm thu, do vay ching
t6i lya chon gia tri 3,8 1a pH t6i uu cho dém.
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khi thay déi pH ctia dém His/Ace

Tuong ty nhu doéi véi cac anion, dién thé tach
cling dugc khéo sat trén kénh cation, véi cac mtic:
-12 kV, -15 kV, -18 kV va -20 kV. Két qua thu dudc
cling cho thay, khi ting tri s6 dién thé tach, thai gian
luu gidm va dién tich pic gidm, dong thdi chan pic
cling dugdc thu hep, cac gia tri do phan giai gida
cac pic Ca?*/Na* va Na*/Mg?* déu dat >1,5 (hinh 9).
Trong khao sat nay, gia tri dién thé tach t6i uu dudc
lya chon 14 -15 kV do cé do phan giai t6t nhat va thoi
gian luu hgp ly.

d6 phéan giai
[
o

0.5
0.0
o™ N Na* /Mg?*
EOHV -12kv [l Hv -18 kv
Ry HV -15 kv 7 HV -20 kV

Hinh 9: dé phan gidi gidia cac pic Ca?*/Na* va Na*/Mg?*
khi thay déi thé tach

Téi uu céc diéu kién dan Iéng

Trong phuong phap dién di mao quan, lugng
mau nap vao c6t mao quan anh hudng dén su phat
hién va phan tach cac chat. Trén hé thiét bi dién
di mao quan xach tay 2 kénh tu déng, lugng mau
nay phu thudc vao cac théng sé: thdi gian chuyén
mau ti vong mau dén giao dién ndi dat (t), thoi
gian ddy mau (t,) va vi tri van chia dong (VP). Luu
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y rang, ap suét khi nén ciing anh hudng dén lugng
mau di vao mao quan, tuy nhién, do dic diém cla
cac van chi chiu dugc mét ap lyc nhat dinh. Do do,
yéu t6 nay dudc gili ¢ dinh G 0,6 bar. Qua khao sat
SO bd cho thay, su anh hudng cla cac yéu t6 thoi
gian ddy va thdi gian chuyén mau t6i sy phan tach
cac pic cation khoéng I6n nhu véi cac anion. Pong
thdi, do cdu tao ctia hé thiét bi, thai gian ddy va thoi
gian chuyén méu gitia hai kénh la nhu nhau. Do dé,
trong nghién ctiu nay hai yéu t6 trén dugc khao sat
déi véi hoat dong cla kénh anion.

Anh hudng cla thoi gian chuyén mau tu vong
mau dén trudc giao dién ndi dat: thdi gian chuyén
mau la théng s6 dugdc khao sat trudc tién, trong
khoang tii 1+3 s. Cac két qua thuic nghiém cho thay,
khi thdi gian chuyén tang, dién tich pic giam dan,
déng thai hinh dang pic tr6 nén kém sac nét; vdéi thoi
gian chuyén > 3 s thi cac pic da bi bién dang. Diéu
nay 1a do khi tang thdi gian chuy&n mau xuét hién
hién tugng khuéch tan doan méau vao dong dém.
Gilia thdi gian chuyén 1 sva 2 s, gia tri 1 s cho dién
tich pic 16n han, trong khi do phan giai van da tot.
Do d6, ching t6i chon t, = 1 s 1a diéu kién t6i uu dé
ti€p tuc khao sat.

Anh hudng clia thoi gian ddy mau vao mao quén:
trong nghién ctiu nay, thdi gian ddy mau dudc khao
sat trong khoang tii 1+4 s, khi thoi gian ddy mau
tang, lugng mau vao mao quan tang, dan dén dién
tich céac pic tang dan. 3 giatrit,=1s, diéntich cac
pic tuong déi nhd, trong khi dé, t, > 3 s chan pic
bi gidn réng do lugng mau vao mao quan Ién hon
nhung bi khuéch tan vao dong dém lam giam do
phan giai. Chinh vi vay, thoi gian ddy mau t,=2s
dudc chon la gié tri téi uu.

Anh huéng cta vi tri van chia dong:

Anh hudng clia vi tri van chia dong déi véi viéc
phan tach céac cation: vj tri van kim c¢6 anh hudng
dén viéc tao ra ap suat ngugc dan tGi lugng mau vao
dau mao quan cé thé thay déi. Do do, thdng s& nay
ciing dugc khao sat vdi vi tri van kim dugc thay déi
ti VP 16 dén VP 24 (tudng (ing do md van tang dan)
véi budc nhdy 1a 2, cac théng s con lai cling dudc
gitt khong ddi. G vi tri VP 16, lugng méu vao mao
quan I6n khién cac pic bi tu. Khi tang dé md van kim,
lugng mau vao mao quan nhé dan, dién tich cac pic
vao mao quéan nho dan. Gia tri VP 18 dudc lua chon
cho kénh cation la diéu kién t6i uu vé dién tich pic va
dd phan gidi gita cac cation (hinh 10).
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Hinh 10: &nh hudng cda vi tri van kim
chia dong tdi su phan tach cac pic anion

Anh hudng cla vi tri van chia dong doi véi viéc
phan tach céac anion: viéc khdo sat anh hudng cla
vi tri van chia dén su phan tach cac pic anion dugc
tién hanh nhu véi cac cation, trong do gia tri VP thay
déi tii 10+18 v6i budc nhay Ia 2. Trén co sd két qua
tot nhat cho ca dién tich pic va dé phan giai gilia cac
cation, gia tri VP 14 dugc lya chon cho vi tri cia van
kim & kénh anion (hinh 11).
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RC a* /Na* Na*/Mg?*

1 VP16 = VW20 = VP24
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Hinh 11: dnh hudng cua vi tri van kim
chia dong tdi su phan tach céc pic cation

Két luan

Nghién clu da khdo sat thanh coéng quy trinh
tach cac cation NH,*, K*, Na*, Ca**, Mg?* va anion
Cl, SO,%, NO,, NO, dé phan tich sy c6 mét cla
cac ion nay trong mau nudc dong thdi trong mét lan
bdm mau trén 2 kénh ctia mot hé dién di mao quan
da kénh tu dong tu ché tao. K&t qua trén la tién dé



cho cac nghién clu tiép theo dé danh gia kha nang
(ing dung cla phuong phap va thiét bi cho muc dich
phan tich cac cation va anion trong mau nudc ngay
tai hién truong.
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Nghién ctiu anh hudng clla mot s6 ion kim loai dén
kha nang thu hdi amoni trong nuéc thai biogas
bang phucng phap héa hoc
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Struvit, magie amoni phosphat (MgNH,PO,.6H,0 hoac MAP) la tinh thé vo co mau tring, c6 thé su
dung lam phan bén nha cham. Bai viét nghién cliu anh clia moét sé ion kim loai dén kha nang thu hoi
amoni trong nuéc thai biogas bang su két tinh magie amoni phosphat.

Tu khéa: amoni, magie amoni phosphat, phosphat.
Chi s6 phan loai 2.7

STUDY THE EFFECT OF
SOME METAL IONS ON THE
RECOVERY OF AMMONIUM

FROM BIOGAS WASTE
WATER BY CHEMICAL
METHOD

Summary

Struvite,magnesiumammonium
phosphate hexahydrate
(MgNH,PO,.6H,0 or MAP), is
a white inorganic crystalline
mineral that can be used as
a slow releasing fertilizer.
The authors have studied the
effect of some metal ions on
the recovery of ammonium
from biogas wastewater
by magnesium ammonium
phosphate crystallization.

Keywords: ammonium,
magnesium ammonium

phosphate, phosphate.
Classification number 2.7

Mé dau

MAP (Magnesium Ammonium Phosphate hexahydrated -
MgNH ,PO,.6H,0) 1a tinh thé mau tréng [6, 8], d& két thia trong moi
trudng pH > 7. G pH < 7 thi MAP bat dau tan ra nhung rat cham,
do dé n6 dudc ting dung lam phan bén nha cham cho céac loai cay
trong. Phan (ing xay ra theo phuaong trinh sau [1, 4, 5]:

Mg?* + NH; + PO% + 6H,0 <> MgNH,PO,.6H,0 | (1)
pK, = 12,6 (25°C)

Dua vao phan tng (1), nhém nghién clu da thu héi dong thoi
amoni va phosphat trong nudc thai tii cac bé biogas. MAP 1& mot
san pham thu dugc tii qua trinh nay.

Trong qua trinh thu h6i amoni ti ngudn nudc thai biogas bang
phudng phap tao két tia MAP, phan (ng bi anh hudng bdi nhiéu
yéu té nhu: ty 1& mol, pH, thgi gian phan ting... Dac biét, anh hudng
cla mot s6 ion kim loai nhu: Ca?, Mn2*, Fe?*, Niz*, AlR*.. Nhom
nghién ctiu da phan tich xac dinh nguén nudc thai biogas c6 chia
cac ion nay, ching xuét phat ti nguén thic an du thtia hodc nuée
ria chudng trai. Cac ion kim loai nay c6 thé gay anh hudng dén
phan ting tao MAP béng cach thay thé Mg?*, tao phtc véi NHi, tao
két tha véi POY.

Nguyén liéu va phuong phap nghién ciu

Nguyén liéu

Cac mau nudc chira amoni dugc pha ti héa chat tinh khiét.

Thi nghiém

Pé khao sat anh hudng ctia mdt s ion kim loai dén phan ting tao
MAP, nhém nghién ctu s dung ty 1& mol Mg2+: NHZ : PO} = 1:1:1
va cho ion kim loai vao véi cac nong doé tuong Ung la 100, 200,

* Tac gia chinh: Tel: 0978565677; E-mail: vandung19772001@yahoo.com
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300, 400, 500 (mg/l).

Tién hanh phan Gng nhu sau: dau tién, l1ay 500
ml dung dich NHZ 500 mg/l cho vao thiét bi phan
ting, tiép theo cho m, g Na,PO,.12H,0 98%, cho
tiing ion kim loai vao theo cac néng do tuong Ung
nhu trén va tién hanh khudy tron déu dung dich, do
pH dau (pH,), sau dé cho m, g MgSO,.7H,0 98%
vao va bat dau tinh thdi gian phan tng (t,)- Sau khi
phan Ging két thic, loc két tia dem sdy khd 6 khoang
40°C trong 48 h dén khéi lugng khong ddi réi dem
céan thu dudc khai lugng két tia MAP (m,,,.); dich loc
thu dugc dem xac dinh ham lugng Mg?* +NHz + POY
con lai va do pH sau phan ting (pH,).

Cac phuong phap phén tich

Néng do NH: dudce do bang phuong phap so mau
véi thudc thii Nessler. Néng doé POS dudc do béng
phuong phap so mau vdi thudc th amonimolipdat -
vanadat. Nong dé Mg2+, Ca?* dugc do béng phuong
phéap chuén doé Complexon. Két tlia dugc riia 3 lan
bang nudc céat, sau d6 dugc sdy kho trong td sdy &
40°C trong 48 h [7]. D&c trung bé mat cia MAP dudc
do b&ng phuang phap chup SEM. C4u trdc tinh thé
clia MAP dugc do bang phudng phap XRD. Thanh
phan cla tinh thé dudc xac dinh bing phuong phap
EDX.

Két qua va thao luan

Anh huéng cia ion Ca?

K&t qua khao sat anh hudng clia ion Ca? dén
qua trinh tao MAP va hiéu suét thu héi amoni dugc
trinh bay ¢ bang 1 va hinh 1.

Bang 1: két qua khao sat anh hudng cta Ca?* dén phan ung
két tinh MAP

Néng dé trong dich loc (mg/)
[Ca?] Higu sust thu hoi

sf( X H .
& mau ool pH | m (o) Mg | NH; | POE | car | amoni(s)

1 0 8 | 591 | 172 | 388 | T2 0 96,77

2 100 | 8 | 845 | 124 | 4471 | 4392 | 3476 96,27

3 200 | 8 | 640 | 140 | 4765 | 2469 | 6952 96,03

4 300 | 8 | 646 | 240 | 6868 | 2277 | 10429 94,28
5 400 | 8 | 673 | 164 | 11824 | 854 | 139,05 90,15
6 50 | 8 | 684 | 165 | 11167 | 1063 | 17380 90,70

(ghi chu: m,, la khéi lugng két tda thu dugc tinh trong 1|
hén hop phén tng. lon Ca?*: ding CaCl, 96%)
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Hinh 1: su phu thuéc cda hiéu suét thu h6i amoni vao néng dé Ca?

TU két qua thi nghiém & bang 1 cho thay, khi
néng do Ca? tang thi thi hiéu suat thu hoi amoni
giam, diéu nay c6 thé la do Ca?* da thay thé mot
phan Mg?* trong qua trinh tao MAP, két hgp véi goc
POj theo cac phan lng (2) [2], (3) [3], (4) nén da
lam gidm ham lugng phosphat tham gia vao phan
ung tao MAP:

Ca? +NH; + PO} + 6H,0 <> CaNH,P0O,.6H,0 | (2)

5Ca* + OH  + 8POY « Ca,OH)(P04), | (3)

3Ca?* + 2PO§ — Ca,(PO,) 2 (4)
Anh hudng cta Mn?

K&t qua khado sat anh hudng cla ion Mn2* dén
qua trinh tao MAP va hiéu suét thu hoi amoni dugc
trinh bay ¢ bang 2 va hinh 2.

Bang 2: két qua khao sat anh hudng cua Mn?* dén phan ung

két tinh MAP
Néng dé trong dich loc (mg/l) )
(Mn2] Hiéu suat
$6 mau mgl) PH, | M, () N i . N thu héi
Mg NH: PO} Mn' amoni(%)
1 0 8 591 17,2 38,82 71,62 0 96,77
2 100 8 4,90 13,6 126,21 88,91 56,78 89,48
3 200 8 5,03 16,0 110,69 88,48 86,21 90,78
4 300 8 513 15,4 107,24 88,04 98,95 91,06
5 400 8 5,35 10,8 138,28 83,26 107,46 88,48
6 500 8 543 13,2 135,69 75,87 123,18 88,69

(ghi chu: m,. la khéi lugng két tda thu dugc tinh trong 1 |
hén hop phéan tng. lon Mn?: ding MnSO,.H,0 99%)

TU két qua thi nghiém & bang 2 va hinh 2 cho
thay, khi nbng dé Mn?* tang thi hiéu suét thu hoi
amoni giam, diéu nay c6 thé 1a do Mn2+ da thay thé
mot phan Mg?* trong qua trinh tao MAP, va két hgp
véi g6c POY theo phan ting (5) va (6):

Mg2* +NH3 + POY + 6H,0 — MnNH,PO,.6H,0  (5)
Mn2* + 2PO§ — Mn,(PO,), (6)
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Hinh 2: su phu thuéc cla hiéu suét thu h6i amoni vao néng dé Mn?+

Anh hudng cia Fe?*

K&t qua khdo sat anh hudng cla ion Fe? dén
qua trinh tao MAP va hiéu suat thu hoi amoni dugc
trinh bay ¢ bang 3 va hinh 3.

Béang 3: két qua khao sat anh hudng cua Fe?** dén phéan tng
két tinh MAP

. Ndng dg trong dich loc (mg/) Hiéu sudt
$6 | [Fe?] PUSLE
miu | (mg/l) L) % + kY 2 thu hoi

9 Mg NH; PO, Fe amoni (%)

1 0 8 5,91 17,2 38,82 71,62 0 96,77

2 100 6 542 | 1872 | 46,90 14,57 48,160 96,09
3 200 6 557 | 2424 | 92,59 14,57 156,80 92,28

4 300 6 57 276,0 | 101,21 26,30 102,48 91,66

5 400 6 559 | 2784 | 106,38 33,26 102,48 91,14

6 500 6 566 | 292,8 | 150,34 41,09 102,48 87,47

(ghi chid: m,, la khéi lugng két tda thu dugc tinh trong 1|
hén hgp phén tng. lon Fe?: diung FeSO,.7H,0 99%)
< 100 -
o 96,77 96,09
5 95 - 92,28 91,66 91 14
=
3 90 - 87,47
= 85 -
z 80
T
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Hinh 3: su phu thudc cua hiéu sudt thu hoi amoni vao néng do Fe?*

TU két qua thi nghiém & bang 3 va hinh 3 cho
thdy, khi tdng néng do Fe?* thi hiéu suét thu hoi
amoni giam, diéu nay c6 thé |1a do Fe? da tham
gia phan (ing tao két tha v6i POS theo phuaong trinh
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g ]

phan tng (7).

3Fe?* +2POY — Fe,(PO,), (7)

Anh huéng cta Ni?*

K&t qua khao sat anh hudng cla ion Niz* dén qua
trinh tao MAP va hiéu suat thu hdi amoni dugc trinh
bay & bang 4 va hinh 4.

Bang 4: két qué khao sat anh hudng cda N2+ dén phan ung
két tinh MAP

. o Nang d trong dich loc (mgf) Higu suét thu
s6 N©] o | m héi amoni
mau | (mg/l) s Mg | NH; Poi Ni2 %)

1 0 9 591 172 | 3882 | 71,62 0 9,77
2 100 9 5,02 272 | 80,52 | 8891 30,55 93,29
3 200 8 518 192 | 8828 | 56,30 | 39,56 92,64
4 300 8 5,24 216 | 5293 | 57,17 | 4425 95,59
5 400 7 5,03 192 | 2793 | 5022 | 6245 97,67
6 500 7 5,09 516 | 3828 | 36,74 | 89,35 96,81

(ghi chu: m,, la khéi lugng két tda thu dugc tinh trong 1 1
hén hop phén tng. lon N#*: diing NiSO,.6H,0 98,5%)
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Hinh 4: su phu thudc cua hiu sudt thu héi amoni vao néng dé N2+

TU két qua thi nghiém & bang 4 va hinh 4 cho
thay, Ni2* anh hudng khong I6n dén qua trinh tao
MAP, diéu nay cé thé la do Niz* da tham gia tao
phic NH,, nhung khi pH cGa méi trudng phén Ung
giam thi sé& lam pha v& can bang tao phtc sinh ra
NHz, chinh diéu nay lai tao diéu kién thuan Igi cho
phan (ing tao MAP. Ngoai ra, Ni2* cling c6 thé tham
gia phan Ung tao két tha v6i POJ theo cac phuong
trinh phan Gng (8) va (9).

Niz* + 6NH, > [Ni(NH,) J* (8)
3Niz* + 2POY < Ni,(PO,),0 | (9)
Anh huéng cda AP+

K&t qua khéo sat anh hudng cla ion Al** dén qua



trinh tao MAP va hiéu suat thu hdi amoni dudc trinh
bay & bang 5 va hinh 5.

Béang 5: két qua khao sat anh hudng cda AP+ dén phéan tng
két tinh MAP

s | [An ) Nong dd trong dich loc (mg/l) Hiﬁu ;‘15‘
5 p My (0) 5 thu héi
méu | (mgf) : “ Mg* | NH; | POy | AP | amoni (%)
1 0 8 5,91 172 3882 | 71,62 0 9,77
2 100 7 511 48,0 3310 | 8761 | 3425 97,24
3 200 7 5,03 1080 | 9345 | 87,17 | 4502 92,21
4 300 7 4,97 984 | 13397 | 8848 | 7836 88,84
5 400 7 4,88 1872 | 160,69 | 88,04 | 10527 86,61
6 500 7 473 196,8 | 21759 | 88,04 | 124,32 81,87

qua trinh tao MAP nhu Ca?, Mn2+..

Mot s6 ion kim loai cé thé tao phtc véi NH, lam
gidm hiéu suat thu héi amoni nhu Ni2*, Fe?..

Mot s6 ion kim loai c6 thé tao két tha véi POY
cling lam gidm hiéu sudat thu hoéi amoni nhu Fe®,
AlR~..

Ngoai ra, mét s ion kim loai cé thé gay anh
hudng déng thsi dén qua trinh tao MAP bang cach
thay thé mot phan Mg? va tao két tla véi POS hoac
tao phuc véi NH, va tao két tlia véi POY.

(ghi chu: m, . la khéi lugng két tda thu dugc tinh trong 11 hén hop
phan tng. lon AF*: ding Al,(S0,),)
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Hinh 5: su phu thuéc cua hiéu sudt thu héi amoni vao néng dé AP+

TU két qua thi nghiém & bang 5 va hinh 5 cho
thay, khi tang nong dé AI** thi hiéu suat thu hoi
amoni gidm, diéu nay c6 thé 1a do AP+ tao két tla
véi g8c POY theo phuaong trinh phan Ging sau:

AP + POJ 2H,0 < AIPO,.2H,0 (10)

Két luan

Céc ion kim loai c6 trong nudc thai biogas c6 thé
gay anh hudng dén qua trinh tao MAP theo 3 hudng
va déu lam gidm hiéu suéat thu héi amoni nhu sau:

Mot s6 ion kim loai c6 thé thay thé Mg? trong
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Ngay nhan bai 8.1.2015, ngay gli phdn bién 12.1.2015, ngay nhan phan bién 25.2.2015, ngay chap nhan diang 2.3.2015

Phat thai Dioxin/Furan (PCDD/F) tii cac 16 dot chat thai y té€ dang tré thanh maéi quan tam I6n doi véi
stic khée cla ngudi dan dia phuong do ddc tinh clia cac hgp chat nay va su lang dong cla né. Khi
thai, nuéc thai, bun thai ti cac 16 doét da dugc diéu tra. K&t qua nghién ciu cho thay, néng dé cac
PCDD/F trong khi thai tii 0,114-4269,2979 pgTEQ/Nm?3. Da phat hién thay cac kim loai nang va vét cac
PCDD/F trong mau bun thai va vét cac PCDD/F trong mau nuéc thai.

Tu khéa: ban thai, dioxin, furan, khi thai, 16 dét y té, nudc thai, PCDD/F.

Chi sé phan loai 2.7

Pat van de

Polychlorinated dibenzo-para-dioxins (PCDDs)
va polychlorinated dibenzofurans (PCDFs) la hai
nhém hgp chéat thom c6 dic tinh tuong tu nhau.
Nguyén tl Chlorine cé thé gan & 8 noi khac nhau
trén phan td, tu vi tri 1 dén 8. Hién nay, cac nha khoa
hoc dang quan tdm dén 17 chat déng phan co6 cac
nhom thé chlor & cac vi tri 2, 3, 7, 8 PCDD/PCDF
va da xac dinh cac chat nay c6 doc tinh cao nhat
trong nhom cac hgp chét nay. Phat thai dioxin/furan
(PCCD/F) tui cac 10 d6t chat thai y té€ dang tré thanh
maoi quan tam Ién déi véi stic khde clia ngudi dan do
déc tinh cla cac hgp chéat nay va su ldng dong cla
né. Khi thai, nudc thai, bun thai tU hai 10 dét rac y
té chinh tai Tp H6 Chi Minh la 1o d6t tai Binh Hung
Hoa va Bong Thanh da dugc diéu tra. Cac két qua
da dudc danh gia vé anh hudng cla cac 10 dot chat
thai y t&€ nguy hai dén moi trudng, gop phan trg gitp
cho viéc xac dinh va dinh lugng nguén gay nhiém
cac PCDD/F.

Thuc nghiém

Thu thap méu

Mau khi thai dugc thu thap theo US EPA (phuong
phap 23), dung cu ldy mau ctia Hang Keika Ventures

(M), lay mau dang téc. Cac PCDD/F dudc hap phu
trén cai loc XAD-2 va dung dich néi chuén cé chua

* Tac gia chinh: chuhaivh@gmail.com
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17 déng phan *C_, v6i ham lugng 50 pg/ul trong
nonane da dugc thém vao XAD-2 trudc khi thu thap
mau. Mau nudc thai (trudc khi qua hé théng xU ly
nudc thai) dudc chiia trong chai thay tinh véi thé tich
mau: 2 |, dudc bao quan véi 1 ml HCl dam dac cho
1 | m&u, mau bun khoang 1-2 kg. M&u dudc phai
kho trén gidy nhom trong phong thi nghiém ti 5 dén
10 ngay.

Chiét tach mau va phéan tich

Chiét tach:

Mau bun thai: can chinh xac 2 g bun thai tron vdi
10 g Na,SO, khan, 10 g b6t Cu va thém vao chét noi
chuén 'C. Chiét Soxhlet v6i 350 ml toluene trong
24 h. Dich trich dudc c6 bang thiét bi cd quay (40°C,
100 mBar) dén gan can, thém vao 20 ml n-hexane
va co lai dén khoang 2 ml. Lam sach qua 3 c6t séc
ky: silicagel, florisil va alumina.

MA&u nuéc thai: néu mau c6 nhiéu can ran co thé
nhin thay dudc, dung phéu loc chan khéng loc phan
canvasay kho 60°C trong 1 h, chiét Soxhlet véi 350
ml dichloromethane trong 8 h. Cho 1 | mau vao binh
chiét (hoac nudc da qua loc G trén), thuc hién chiét
3 lan (60 ml x 3 lan) thanh 180 ml dichoromethan
(DCM). Thém vao chat ndi chudn. Lam khan mau
bang Na,SO, va trang véi DCM. RlGia mau véi H,SO,
dam dac (1-3 lan), sau dé véi NaCl, KOH va NacCl.
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DCDD/TF EMISSION IN STACK GAS,
WASTE WATER, SLUDGE FROM MEDICAL
INCINERATORS IN HO CHI MINH CITY

Summary

PCDD/F emission from medical incinerators
(Mls) has become a big concern for the
health of local residents due to its toxicity
and deposition. Therefore, stack gas,
wastewater, sludge emission from the
main Mis in Ho Chi Minh City have been
investigated. The obtained result has shown
that PCDD/Fs concentration has varied from
0.114 to 4269.2979 pgTEQ/Nm?3. The authors
detected heavy metals and the trace of
PCDD/Fs in sludge and the trace of PCDD/Fs
in wastewater.

Keywords: dioxin, furan, medical incinerator,
PCDD/Fs, sludge, stack gas, waste water.

Classification number 2.7

C6 quay, chuyén dung méi n-hexan. Lam sach qua
3 cot sac ky: silicagel, florisil va alumin.

Khi thai: phan rén: gidy loc bui + chat hdp phu
XAD-2, thém vao chéat ndi chuén '*C. Chiét Soxhlet
vGi 350 ml toluene trong 16 h. Phan 1dng: dung dich
nudc cat HPLC + MeOH (dung dé trang hé théng)
chiét 16ng - 1dng vGi toluene 50 ml, chiét 2 lan. Gop
tat ca phan dung moi chiét dem cé quay dén thé tich
2 ml. Dich chiét dugc lam sach bang cac cot sac ky
nhiéu I6p: silicagel, florisil va alumina.

Giai doan lam sach m4u cho tat c& cac nén
mau:

Cot 1: hdn hop silicagel (theo thd tu ti day 1én
trén: 1 g silica hoat tinh, 2 g silica bazg, 1 g silica
hoat tinh, 4 g silica axit, 1 g silica hoat tinh) va trén
cung la 2 g Na,SO, khan. Giai hdp cot 1 bang 90
ml hexane. Cot 2: Florisil (6 g) két ndi tryc tiép véi
cot hén hap silica gel; cét 2 dugc giai hap vai 50 ml
dichloromethane/n-hexane DCM/n-Hx (2:98), 150
ml DCM. Phan doan DCM cla cét 2 cho qua c6t
3: cot alumina bazd (4 g cla basic alumina super
), 2 g natri sulfate khan. Tach phan doan véi: a/10
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ml n-Hx, b/10 ml DCM/n-Hx (2:98), ¢/15 ml DCM/
n-Hx (3:2), d/20 ml DCM. Pha chtia cac hgp chat
PCDD/F & hai phan doan cudi ¢ va d dugc thu hoi
va c6 bang khi Nito 16ng t6i thé tich khoang 200 pl.
Chuyén mau vao glass insert va lam kho hoan toan
bang khi Nitd 1dng & nhiét do thudng. Ngay lap tic
hoa tan trong 50 ul dung dich iso-octane c6 chua
ché&t ndi chudn, do mau trén hé théng séc ky khi do
phan gidi cao HRGC/HRMS.

Phan tich thi nghiém

Cac hgp chat PCDD/F dugc xac dinh va dinh
lugng bang hé théng sac ky khi dd phan giai cao
HRGC/HRMS (Micromass, Hoa Ky). C6t BPX-5 (60
m x 0,25 mm x 0,25 um). Chudng trinh nhiét dé nhu
sau:

140°C/(4 min)—220°C/(8°C/min)—260°/(1,4°C/min)—
310°C/(3°C/min)/5 min.

SU dung mode EI-SIM. Nhiét dé ion source
250°C; electron energy 35 eV; trap current 650 pA;
nhiét d6 interface la 260°C.

Néng doé cac PCDD/F dudc quy déi vé do doc
tudng duong i-TEQ theo hé s6 d6 doc i- TEF. Nong
dé TEQ dudc tinh nhu la téng clia 17 déng phan
déc hai da dudc chi dinh c6 doc tinh cao. Cac yéu
t6 tudng tng (TEF) theo WHO (2005).

Kiém soét chat luong va ddm bdo chét luong
két qua thd nghiém

Kiém dinh chat lugng clia phuong phap béng
cac mau chuin EDF-2513, CRM 529 (cho mau dat,
bun). Néng dé clia cac PCDD/F thu dugc khi phan
tich cac mau chuén rat tuong déng véi néng do bai
nha cung cép. D6 chinh xac clia 2,3,7,8-TCDD trong
nhiing phuong phap chuén dung cho viéc phan tich
dudc kiém tra so v6i NIST SRM 1614. Do chinh xac
clia cac dong phan 2, 3, 7, 8 - thay thé PCDD, PCDF
dudc kiém tra so véi phuong phap tham khao bdi
viéc kiém nghiém lién phong thi nghiém (Quebec -
Canada) trong phéan tich mau nudc va dat vsi ma s6
clia chuong trinh CAL-76, DMR 0531-2009, DMR
07032010 cho ca hai nén mau dat va nuéc. Két qua
dudc danh gia la dat cho tat ca 17 dong phan trong
mau nudc va dat.



Béng 1: xdc nhan gia tri s& dung cda phuong phap I8y mau
va phén tich

la nhu nhau va dudc phan phdi hang ngay tuy theo
cong sudat ctia méi 10.

Nén méau | Khi théi | Nuécthdi | Bun thai Béng 2: thanh phén téng quat chét thai rdn y té duoc dot
Ty 1é thu hdi ctia méi chudn 1dy mau (%): 78-92 8 16 Binh Hung Hoa [1]
D 1ap lai (% RSDY) 0,03-0.22 0.1-25 Thanh phan | % Khéilugng | Thanhphan | % Khéilugng
Do tai lap (% RSDR) 1-1,9 0,2-2,1 0,5-1,5 Hu co 8,0 Kim loai 3,5
Hiéu suét thu hoi (%) 87-99 98-100 88-96 Béng bang 21,5 Cao su 21,5
D6 khong dam bao do (pgTEQ/g) |  0,005-0,07 0,006-0,08 | 0,006-0,09 Gidy 15 Nudc 4.0
Do khong dam bao do dugc tinh trén sai s6 cla can, syringe, nhiét do khi hit syringe, do Thiy tinh 9,5 Nhigt tri rac 4100 keal/kg
tinh khiét cia chudn Plastic 30,5

MLOD (ngTEQ/g) 0,002 (ngTEQ/Nm?) 0,1 0,1

MLOD (gidi han dinh lugng clia phuong phap) = (LOD/m)* TEF trong d6 LOD: gidi han phat
hién clia may, m: khéi lugng mau, TEF: hé s6 doc tuong ng theo tiéu chudn qudc té

MLOQ (ngTEQ/g) 0,006 (ngTEQ/Nm?) | 0,3 | 03

Pja diém nghién cuu

Ngi tap trung x{ ly chat thai y té€ trén dia ban Tp
H& Chi Minh hién nay chi c6 2 dia diém chinh do
Cong ty TNHH MTV MGi trudng D6 thi thanh pho
quan ly.

Lo dét Binh Hung Hoa, quan Binh Téan: 10 dot
dudc san xuat bdi Bic va l1a 1o nhiéu cép véi cong
nghé nhiét phan. Cong suat thiét k& va van hanh 7
tan/ngay theo dang mé, van hanh ban lién tuc. Nha
may c6 hé thdng k¥ thuat va kiém soat 6 nhiém cao.
Nang lugng st dung la khi dét (gas). Lam ngudi khi
thai b&ng thiét bi trao déi nhiét (nudc). Nhiét do
budng sG cdp < 1050°C, nhiét do budng th( cap tu
1050-1225°C, nhiét do khi thai < 180°C. Hé théng
kiém soat va xd ly 6 nhiém: si dung tdi loc, may
loc khé, than hoat tinh va NaHCO,. Ong khéi 15 m,
khong nén. Vi tri IAp dat xa khu dan cu.

Lo dét Coéng truong Bong Thanh, huyén Héc
Mén: 16 d6t duge san xudt bdi Thuy Sy va la 16 kin,
nhiéu cdp véi cong nghé nhiét phan va 1o thung
quay. Cong suét thiét ké va van hanh 21 tan/ngay
theo dang van hanh lién tuc. Nha may co6 hé thong
ky thuat va kiém soat 6 nhiém cao. Lam ngudi khi
thai bang thiét bj trao déi nhiét (nudc). Nang luong
st dung la khi dét (gas). Nhiét dé budng so cép <
1000°C, nhiét d6 budng th( cap ti 1030-1250°C,
nhiét do khi thai 100-120°C. Hé théng kiém soat va
xt ly 6 nhiém: s dung tii loc, may loc kho, than
hoat tinh va NaHCO,. Ong khoi 20 m. Vi tri 13p dat
xa khu dan cu.

Thanh phan chat thai dau vao cho ca hai 16: do
Cong ty TNHH MTV Moi trudng D6 thi thanh pho
quan ly ca hai 1o dét trén nén chét thai dau vao la
toan bod chat thai y té€ nguy hai sau khi dugc thu
gom, phan loai; chat thai y t€ dau vao cho hai 10 dot
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Két qua va thao luan
Nghién cdu méu khi thi

Gia tri i-TEQ cla méau khi thai S08 (Ba Ria -
Ving Tau) cao vugt ngudng cho phép so vdéi tiéu
chuén cta US-EPA (i-TEQ, ,: 600 pg/Nm?) [2] va
Viéet Nam QCVN: 02/BTNMT (i-TEQ, ,: 2300 pg/
Nm?) vugt ngudng cho phép 1,85 lan; nguyén nhan
la do trong thanh phan chat thai nguy hai cé doét hoa
ch&t thuéc bao vé thyc vat. N&u so vdi tiéu chuén
EU va Singapore (i-TEQ,,; 100 pg/Nm?®) [2] thi |0
S01 (Nha Beé) va S08 (Ba Ria - Viing Tau) déu vugt
ngudng cho phép tu 2,69+42,69 lan. Gia tri i-TEQ
clia cac 10 dot con lai déu dudi ngudng quy dinh,
dat yéu cau cho phép vé khi thai 16 dét chét thai ran
y t& theo Quy chuén Viét Nam va céc tiéu chuén
nudéc ngoai.

Béng 3: két qua do dac tir cdc 10 dot chét thadi nguy hai va y té

Cong X
hia v PCDD/F
K}’“';':” Dia diém sudt | Thoi gian Loai o
(tan/ngay) (iFTEQ pg/Nm?)
Lo 1 cap dot: gié nhiém
S01 Nha Be 0,18 2.2011 269,259 dau, dung cy nhiém
déu, dau
S02 21 42011 0,7193
S03 21 8.2011 0,519
S04 21 9.9.2011 0,1139 Lo 2 cép dot: réc y té,
AN ¢
S05_| pongThanh |21 | 1592011 19,7812 bénh phém, 66 diing
S06 21 30.9.2011 16,304
S07 21 10.2011 52764
Lo 2 cép dot: gang tay,
Ba Ria - Viing 0ié lau, hoa chat b&o vé
508 Tau g B 426913 thUC Vét, déu théi, rac
cong nghiép tdng hop
Péng Thanh Lo 2 cép dot: rac y 6,
S09 (n=4) 21 5.2012 24,6172 bénh phém, d6 ding
$10 | CénTho 05 62012 8,0705 L0 2 cap . rac y €,
bénh pham, do dung
Pong Thanh Lo 2 cép dot: rac y 6,
S11 (n=5) 21 42013 16,6285 bénh phém, d6 ding
Pong Thanh L0 2 cép d6t: rac y té,
S12 (n=5) 21 7.2014 8,6445 bénh phém, d6 dung
Binh Hung Hoa L0 2 cép d6t: rac y té,
S (n=5) ! 7:2014 7.8001 bénh phém, d6 ding
Ghi chu: "két qué do cua céc tac gia



Ngoai ra, theo danh gia chi tiét vé két qua phan
tich thi: c6 sy hién dién cla nhom chiéc TCDD
trong cac mau phan tich véi néng dé dao dong tu
0,2971+229,4395 pg/Nm? tai cac vi tri S10 < S05 <
S06 < S01 < S08. Co su hién dién ctia nhom chc
TCDF trong cac mé&u phan tich véi néng do dao
ddng tu 0,05+335 pg/Nm? tai cac vi tri S07 < S05
< S10 < S06 < S01 < S08. C6 sy hién dién cla céac
déng phan PCDD/F trong cac mau phan tich, trong
dé: OCDF; OCDD; 1, 2, 3, 4, 6, 7, 8-H CDF' 1, 2,
34678HCDD23478PeCDF234
6, 7, 8-H CDF co ham Iu’dng cao nhat va dong gobp
phan I6n doc tinh i-TEQ clia cac PCDD/F. Ty |é giGa
PeCDF va PeCDD cho tat c& cac mau déu I6n hon
1, diéu nay ngu y ngudén goc gay 6 nhiém tu cac
chét téng hop 1a luén tréi hon [3].

Bang 4: so sanh i-TEQ cac PCDD/F (ng/Nm?) cho 10 B6éng Thanh
qua cac nam

Nam 2011 2012 2013 2014
S6 mau (n) 6 4 5 5
i,”TEQ (ng TEQ/Nm®) 0,0071 0,0246 | 0,0166 | 0,0086
QCVNO02:2012 (ng TEQ/Nm®) 2,3 2,3 2,3 2,3
US- EPA (ng TEQ/Nm?®) 0,6 0,6 0,6 0,6
EUD, Sing, Nhat (ng TEQ/Nm®) 0,1 0,1 0,1 0,1

K&t qua nghién cliu cac mau khi thai 16 Béng
Thanh cho thdy, ham lugng cac PCDD/F qua
cac nam déu thdp hon ngudng cho phép QCVN
02:2012/BTNMT. Gia tri cac théng s6 vo ¢ trong
khi thai nhu: CO, SO,, NO,, O,, HCI rét thdp cho ca
hai 10 dét rac y t€. Thém vao do, khong phat hién
thay Cd, Hg, Pb trong khi thai clia c hai 16 dét rac
y t& nay. Chung t6i tién hanh nghién ctiu thém téng
cac PCB va khong phat hién thdy téng cac PCB
trong khi thai clia ca hai 10 dét rac y té€ nay.

Bang 5: so séanh cdac PCDD/F cta cac 10 S01-S13
vdi cdc nghién cuu khac [4, 5]

. i-TEQ (pgTEQ/Nm?) Nguén
Kiéu mau ” — —
Trung Quéc | DaiLoan ViétNam* | tham khéo
Khi théi tif 16 dot 80+31600 5,1675+24,6172 4]
yté
Khi théi tif 10 dot 0,063+0,127 5]
chét thai do thi
Khi thai tii 10 dot 0,114+4269,298
chét thai nguy hai

Ghi chu: * két qua nghién cuu cla cac tac gia
Nghién cdu méau bun thai

ba phat hién thay vét 1, 2, 3, 7, 8, 9-H CDD; 1,
2,3,4,6,7, 8-HpCDD; OCDD trong bun thai cla 1o
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Binh Hung Hoa va vét 2, 3, 7, 8-TCDD; 1, 2, 3, 4,
6, 7, 8-H CDD OCDD trong bun thai cla 10 Bdéng
Thanh. Da phat hién thay kim loai nang Cd, Pb, Hg
vuot quy chuén cho phép cho ca hai 10, dic biét |a
nong do Pb cao. Tuy nhién, khong phat hién thay
téng cac PCB.

Nghién cdu méau nuéc thai

Lo Binh Hung Hoa véi cong nghé nhiét phan tinh
va chét thai c6 do 4m cao nén cé giai doan ép rac
dé giam do &m trudc khi dét. Mac du lugng nuéc ép
rac nay khéng nhiéu, nhung lai c6 mdéc do 6 nhiém
BOD,, COD, N téng rat cao, can dudc xu ly va quan
ly chat. Ba phat hién thay vét 2, 3, 4, 7, 8-PeCDF;
1,2,3,4,7,8-HCDF; 1, 2,3, 6,7, 8-H CDF; 2, 3,
4,6,7, 8-HCDF; 1,2, 3,4,6,7, 8HCDF; 1, 2,3,
4789HCDF OCDF; 1, 234678HCDD
OCDD cla ca hai 10. Ngoai ra, cac két qua phan tich
nudc thai tt hé théng xU ly khi thai cho thay, cac chi
tieu BOD,, COD, N téng cao han QCVN 40:2009/
BTNMT cét B, diéu nay chiing té thanh phan hiu co
chay chua hét. Tuy nhién, nudc thai ti nudc ép rac
va hé théng x{ ly khi da dudc xU ly bang hé thong
xU ly nuéc thai clia cd hai nha may.

Két luan

Vé cac phuong phap phan tich: cac phuong phéap
phan tich dudc nghién ctiu cho phu hgp véi cac diéu
kién & Viét Nam va c6 cac cai tién nhu rat ngan
dudc thai gian phan tich mau. Diéu nay dac biét co
y nghia khi thuc hién mét chudi cac mau va tiét kiém
dudc cac dung méi (doc), giup giam thiéu tac hai
dén sutic khde cla ngudi phan tich va & nhiém moi
trudng. Cac phuong phap nay la tai liéu tham khao
tot cho cac phong thi nghiém khac khi phéan tich cac
PCDD/F va la tai liéu t6t dé tham khao khi xay dung
bd quy chuén Viét Nam vé phuong phap phan tich
cac PCDD/F.

K&t qua nghién clu cac mau khi thai cho théay,
ham lugng cac PCDD/F qua cac nam déu thap hon
QCVN va gia tri cac thong sé vo ca trong khi thai nhu:
CO, SO,, NO,, O, rét thap. Nong do HCI thap do rac
dua vao cé ham lugng cac hgp chét chia Chlor nhu
PVC thdp cung vsi céng nghé 16 dét 2 cdp dap ting
theo QCVN cho thay, khi thai ti 10 dot chat thaiy té
clia 2 10 d6t chat thai y té tap trung cta Tp H6 Chi
Minh da dudc kiém soat. Tuy nhién, can nghién ctu
thém céng nghé cla 1o dét nham dap (ng céac tiéu
chuén cao han trong bao vé méi trudng. Su phan
b6 cac PCDD/F cho thdy OCDF; OCDD; 1, 2, 3, 4,
6,7, 8-HpCDF; 1,2,3,4,6,7, 8-HpCDD; 2,3,4,7,
8-PeCDF; 2, 3, 4, 6, 7, 8-H CDF c6 ham lugng cao



nhat va déong goép phan I6n doc tinh i-TEQ cla cac
PCDD/F cho 16 dét rac thai y té. Trong khi doé, 16 dot
chét thai nguy hai thi 2, 3, 4, 7, 8-PeCDF c¢6 ndng
dé cao nhat cia nhom PCDF; trong khi d6 2, 3, 7,
8-TCDD cé ndéng do cao nhat cia nhom PCDD. Ty
|& gitta cac PCDF va cac PCDD cho tat ca cac mau
déu nhiéu han 1, diéu nay cho thay, nguén goc gay
6 nhiém tii cac chat téng hop 1a ludn trdi hon. Bén
canh dé, cac chi tiéu khac nhu kim loai nang, BOD,
COD, N téng, cac PCB ciing dudc nghién ctiu thém
dé danh gia do doc cla cac thanh phan 6 nhiém.
K&t qua nghién cliu cho thay, nudc ép rac con chia
nhiéu chat déc hai va trong bun thai con chia lugng
kim loai kha cao, diéu nay cho thay can co cac bién
phap xu ly thich hgp cho tling nguén thai. VGi nhiing
10 dét dap ting QCVN 02:2010/BTNMT vé thiét ké
16 d6t, qua trinh van hanh va cac bién phap xG ly 6
nhi&m triét dé sé dam bao khdong phat thai cac chat
déc ra maoi trudng.
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Xac dinh d6ng thoi nong dé mot so cation va anion
trong nuéc ngam bang hé thiét bi dién di mao quan
da kénh diéu khién tu dong

Lé Minh Diic, Mai Thanh Duc, Nguyén Thanh Dam, Duong Hong Anh, Pham Hung Viét*
Trung tdm Nghién cdu Céng nghé Moi truong va Phat trién Bén viing, Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi

Ngay nhan bai 5.2.2015, ngay chuyén phan bién 5.2.2015, ngay nhan phan bién 18.3.2015, ngay ch&p nhan ding 30.3.2015

Trong nghién ctliu nay, hé thiét bi dién di mao quan xach tay loai 3 kénh sl dung 3 hé dém riéng biét
phu hgp véi tling chi tiéu phén tich khac nhau da dugc phat trién thanh cong. Gii han phat hién cla
phudng phap dién di mao quan (CE) véi hé thiét bi 3 kénh cho céac ion NH,*, K*, Na*, Ca*, Mg*, CI,

$0,%, NO_, NO,, PO *la tir 2,5- 10uM Hé thiét bi dugc s dung dé xac dinh dong th&i ham lugng mét
sé cation v‘a anion trong nudc ngam, két qua thu dugc c6 dé tin cay cao so véi cac phuong phap déi
chling nhu sic ky ion, quang phé hap thu nguyén tii va phuong phap quang phé hap thu phan td.
Sai s6 gilia phuiong phap CE va cac phuong phap ddi chiing hau hét nhé hon 10%, hé sé tucng quan

gilia cac phuong phap r2>0,9.

T khéa: anion, cation, da kénh, dién di mao quéan, diéu khién tu déng, mau nuéc ngam.

Chi sé phén loai 2.7

Mé dau

bién di mao quén (CE - capillary electrophoresis)
la phuong phap tach chat dua trén kha nang di
chuyén khac nhau cla cac phan t{ tich dién trong
long mot mao quan rat hep dudi tac dung cla dién
trudng nhd dong chuyén ddi cé hudng clia cac dién
tich trong dién trudng theo mét chiéu nhat dinh.
Thiét bi phan tich hién trudng dua trén nguyén ly
dién di mao quan xuat hién lan dau tién trén thé gidi
vao nam 1998, do nhém nghién ctiu cia GS Peter
C. Hauser thudc Dai hoc Basel (Thuy S¥) san xuét,
sl dung detector do thé [1]. Sau dd, thiét bi dién di
mao quan hién trudng két hop vai detector do do
dan khong tiép xuc (C*D) dudc phat trién cling bdi
cung nhom tac gid nay [2]. Phudng phap dién di
mao quan si dung detector do dé dan khong ti€p
xuc (CE-C*“D) cling la phudng phap phan tich céng
cu hiiu hiéu cho viéc phat trién cac hé thong phan
tich déng thai da chi tiéu. Hién nay, viéc xac dinh
déng thdi cac cation va anion trong mau nuéc bang
phuong phap dién di mao quan dang la van dé thu
hat dugc nhiéu su quan tam bdi cac uu diém ndi
bat cla phuong phap nhu phan tich nhanh, hiéu
qué cao va chi phi thdp. Trong m6t nghién cltu gan
day, hé thiét bi CE-C*D 2 kénh dudc s dung dé

phan tich déng thsi cation va anion [3]. Tuy nhién,
hé thiét bi nay véi thiét ké bd dan Iuu hat chung mot
mau, st dung chung mot hé dém dién di, do dé phai
nghién clu t6i uu hda tim ra mét loai dém dap (ng
cho ca 2 chi tiéu phan tich. Diéu nay dan dén han
ché trong viéc Iua chon chi tieu dé phan tich déng
thoi va trong mét sé trudng hop, cé thé khong tim
ra dugc hé dém phu hgp. Trong nghién cltu nay,
hé thiét bi CE dudc phat trién véi thiét ké bo dan
1dng 3 kénh doc lap, tii giai doan hut mau, ddy dung
dich dém, t6i giai doan phan tach chat trong mao
quan nén da khac phuc dudc nhiing han ché cla
cac hé thiét bi CE trudc day. Ngoai ra, nhiing uu
diém khac clia hé thiét bi Ia dudc thiét ké nhd gon
dé c6 thé xach tay dung cho phan tich mau ngay tai
hién trudng. Déng thdi, cac thao tac bang tay dugc
han ché t6i da bang phan mém diéu khién tu dong
cac qua trinh dan luu 16ng, ap cao thé.. thong qua
bo mach dién t( Arduino két hgp vai hé théng van,
bom nhu dong va khi nén. D& danh gia va chiing
minh kha nang hoat dong, dé tin cay clGa hé thiét
bi, chung t6i da tién hanh phan tich dong thai 3 chi
tiéu: mot sé cation cd ban, moét s6 anion co ban va
photphat trong nudc ngam lay tai lang Van Phuc
(Thanh Tri - Ha N&i). Méi chi tiéu & trén tuong Ung
vGi mot loai dém khac nhau phu hgp.

*Tac gid chinh: Tel: 0913572589, E-mail: phamhungviet@hus.edu.vn
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SIMULTANEOUS DETERMINATION OF
CATION AND ANION CONCENTRATION IN
GROUND WATER BY USING A PORTABLE
AUTOMATED MULTI-CHANNEL CADPILLARY
ELECTROPHORESIS INSTRUMENT

Summary

In this study, a portable automated triple-
channel capillary electrophoresis (CE)
instrument using three separated background
electrolytes suitable to each different target
analysis parameter has been developed
successfully. Detection limit of the method
with this triple-channel CE instrument for
ions: NH* K+* Na*, Ca*, Mg?*, CI, SOz2
NO,, NO,, PO;*> has been observed at the
range of 2.5-10pM. The system has been
applied to simultaneously determine the
concentration of cations and anions in some
groundwater samples. The obtained results
have shown high correlation coefficients
compared to the standard reference methods
such as ion chromatography, atomic as well
as molecular absorption spectroscopy. The
deviation received from the comparison of
the results based on using triple-channel
CE-C’D and those based on reference
methods has been almost lower than 10%;
the obtained coefficients of the correlation
curves of the measured data between CE and
the corresponding methods have been quite
sufficient (r2 > 0.9).

Keywords: anions, automated system,
capillary electrophoresis, cations, ground
water sample, multi-channel.

Classification nuber 2.7

Thuc nghiém
Héa chéat

Toan bd hda chéat dung trong nghién ctiu déu cé
dé tinh khiét phan tich, mua tu Hang Merck (CHLB
Blic) hoac Fluka (Thuy Sy). Dung dich géc 10mM
clia cac cation va anion dugdc pha ti cac mudi ran.
Cac dung dich géc nay dudc st dung dé pha mau
chuén. Histidine, axit axetic va 18-crown-6 dudc sl
dung dé pha dung dich dém, dung dich dém dudc
pha va sU dung trong ngay. Cac dung dich va mau
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chuén dugc pha bang nudc deion ti thiét bi Millipore
(Bedford, MA, USA).

Nghién clu st dung mao quan silica dudng kinh
trong 25 um. Trudc méi 1an phan tich dau tién trong
ngay, cac mao quan déu dugc diéu kién héa bang
dung dich NaOH 1M trong 10 phut va sau dé béng
nudgc deion trong 10 phut.

Thiét bi

Hé thiét bi dugc phat trién sl dung trong nghién
cliu cé phan dan 186ng 3 kénh riéng biét véi thiét ké
theo ky thuat kénh khac, ti 2 tdm plexiglas khac
ranh & mot mat cia mai tdm réi Gp lai v6i nhau (hinh
1). Trén bé mat gan cac van 30-psi 2 céng va 3
céng, bom nhu déng mini dé diéu khién dong chay
cla dém, mau. Hé khi ddy chat 1dng bao gém bom
tay tao khi nén véi ap suét téi da 40 bar kém theo
chiét ap va déng hé do ap dé diéu chinh ap suét khi
tai dau ra la 1 bar. Thiét bi s& dung 3 bd phat cao
thé spellman (UM20*4, 12 V 200 pA, Pulborough,
UK) tao dién ap t6i da 20 kV. P& cung cdp nang
lugng cho hé thiét bi, cé thé dung nguén dién IuGi
hoac st dung bé &c quy tich hgp sén trong hé thiét
bi (c6 kém theo bo sac va bd chuyén thé). Tin hiéu
dugc nhan biét bang detector C*D tu ché tao, bd
ghi tin hiéu dugc st dung la E-corder 201 (eDAQ,
Denistone East, NSW, Australia). H& théng diéu
khién ty dong béng may tinh két néi qua céng USB
t6i bo mach Arduino Nano.

Hinh 1: hinh &nh hé thiét bj CE 3 kénh

L3y méu va phuong phap nghién cuu

15 mau nudc ngadm dudc lay tai lang Van Phuc &
cac do sau khac nhau. Mau sau khi hat 1&n dudc loc
qua mang loc PTFE véi dudng kinh 16 0,45 um. Moi
ma&u sau khi loc dugc chia thanh 2 phan:

Phé&n 1:dung trong cac chai 250 ml, ngay sau do

40



tién hanh phan tich bang cac phuong phap: phuong
phap CE-C*D trén hé thiét bi dién di mao quan 3
kénh cho 3 chi tiéu (cac anion co ban, cac cation
co ban, photphat); phuong phap séc ky ion (IC) cho
chi tiéu cac anion co ban trén thiét bi Shimadzu
LC20AD/HIC-20A Super; phudng phap quang phé
hdp thu phan t& (UV-Vis) cho chi tiéu photphat va
NH,* trén thiét bi Shimadzu UV-3101PC.

Phan 2: dung trong cac chai 250 ml nhung dugc
axit héa bang cach thém vao 2% dung dich HNO,
7M. Cac méau nay dugc dua vé phong thi nghiém
dé phan tich déi chiing ndng dd cac cation co ban
(Na*, Ca?*, Mg?* va K*) bang phuong phap quang
phé hadp thu nguyén ti (AAS) trén thiét bi Shimadzu
AAS 6800.

Két qua va thao luan

Cau tao hé thiét bi

Giai phap ndi bat cling nhu tinh méi clia thiét bi
vé phat trién thiét ké 14 ché tao 3 kénh phan tich
doc lap. bay la hé thiét bi dau tién trong cac nghién
cliu phat trién thiét bi cGia ching téi c6 thé phan tich
déng thai 3 chi tiéu tuong Gng véi 3 hé dém khac
nhau. Giai phap nay giai quyét dugc nhing kho
khan va han ché khi phai t6i uu héa lya chon mot
hé dém phu hgp (néu mudn phan tich dong thai da
chi tiéu trén cung mot thiét bi). Diéu nay déng nghia
vdi s8 chi tiéu phan tich dugc Iua chon dé phan tich
déng thoi sé nhiéu hon, linh hoat hon. Nguyén tac
hoat dong hé dan 16ng dudc khai quat theo so do
& hinh 2. Mot bom tao khi nén cung clp ap suat
dé ddy dém va mau cho ca 3 kénh. Trong khi do,
m&i kénh lai cé thé s dung mét loai dém riéng biét
ciing nhu c6 thé hat mot loai mau riéng biét bang
bom nhu déng. Méi kénh cé thé hut mot loai mau
riéng gilp qua trinh phan tich dong thai da chi tiéu
linh hoat hon trong trudng hop can pha loang hay co
dac mau nao dé cho phu hgp véi khoang tuyén tinh
hoac gidi han dinh lugng..

Mao quén kénh 1

M
Van 1 chidu Dién e ndi dat
— | Triir w1 e
H kénh khic - Kénh 1 ] pem
Déng hé do 4p suat
P Bom nlu déng
M
Van 1 chidu [ Piea cue néi dat
— | P Y
BEM2 Hé kénh khic - Kénh 2 ] oz
Bom t70 ki nén Msfm ahu déng Mao quan kénh 3
Van 1 chidu Dién cwe ndi dat
—| T P n

DEM 3

Hinh 2: so dé cdu tao cua hé thiét bj CE 3 kénh

H¢ kénh khic - Kénh 3

TAP CHI

HOA HOC ||,
ONG NGHE | [Cl N s7@ 42015

Uu thé tiép theo la thiét bi cé thiét k€ nho gon,
tich hgp dugc tat ca cac bd phan trong cung mot
vali, c6 thé xach tay. Khéi lugng cla thiét bi ciing
dudc giam xudng (chi con khoang 12 kg), thuan Igi
cho viéc di chuyén thiét bi mét cach dé dang.

Lua chon diéu kién phén tich

Theo cac nghién culu truéc day, thanh phéan
hé dém dién di c6 moi trudng axit da dudc t6i uu
hoa va st dung thanh cong trong viéc tach mot sé
cation, anion, photphat trong nuéc [3, 4]. Dya vao
dé, chung t6i da khao sat va lya chon thanh phan hé
dém dién di t6i uu co pH thap, khéng bi &nh hudng
clia dong dién di thdm thau (EOF) cho céc chi tiéu.
Vi chi tiéu cac cation co ban, hé dém dién di dugc
sl dung la dung dich histidine 12mM, 18-crown-6
2mM, dudc diéu chinh téi pH 3,7 bang CH,COOH
(vai trd cla 18-crown-6 & day la dé tach hai pic
NH,*, K*). Hé dém nay gilp phan tach t6t cac cation
co ban NH,*, K*, Na*, Ca?, Mg?* 6 ndng do kha cao.
Hé dém dung cho phan tich anion CI, SO,*, NO, va
NO, dugc sl dung trong nghién clu la dung dich
histidine 12mM dugc diéu chinh t6i pH 3,7 bang
CH,COOH. béi véi chi tiéu photphat, chiing téi van
st dung cac héa chét giéng nhu trong hé dém phan
tich anion. Tuy nhién, dé ting tin hiéu cla photphat,
nong do histidine trong dung dich dém dugc giam
xudng va hé dém téi uu dung cho xac dinh photphat
la dung dich histidine 1TmM dudc diéu chinh dén pH
3,5 bang CH,COOH. Céac diéu kién phan tich ap
dung vdéi ting kénh trong thuc nghiém cu thé nhu
sau:

Kénh 1: dung dich dém histidine 12mM va 18-
crown-6 2mM diéu chinh t6i pH 3,7 véi CH,COOH;
dién thé tach -15 kV; mao quan fused-silica, dudng
kinh trong 25 um, chiéu dai 65 cm (chiéu dai hiéu
dung 49 cm).

Kénh 2: dung dich dém histidine 12mM diéu
chinh t6i pH 3,7 vGi CH,COOH; dién thé tach 15
kV; mao quan fused-silica, dudng kinh trong 25 pum,
chiéu dai 52 cm (chiéu dai hiéu dung 36 cm).

Kénh 3: dung dich dém histidine 1mM diéu chinh
t6i pH 3,5 v6i CH,COOH; dién thé tach 15 kV; mao
quan fused-silica, dudng kinh trong 25 um, chiéu
dai 52 cm (chiéu dai hiéu dung 36 cm).

Sac db dién di thu dudc khi phan tich dong thoi
ba chi tiéu cation, anion, photphat trong cac dung
dich chuén véi 3 hé dém khac nhau tudng tng vdi
3 kénh dugc thé hién trong hinh 3. Néng do céac
ion trong cac mau chuén nay nhu sau: NH,*: 50uM;
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K*: 50uM; Na*: 50uM; Ca?: 50uM; Mg?*: 50uM; CI:
200uM; SO,z 100uM; NO,: 50uM; NO,: 50uM;
PO,*: 50uM.

Ca Mg
+ +
] lomy NHe K Na”

Keénh 1

120 140 160 180 200 220

180 180 200 220 240 280
H2PO4
Kénh 3
T T T T
200 400 800 200
Thai gian heu (s)

Hinh 3: sdc do dién di mau chudn

Céac di liéu clia dudng chuén phéan tich cho cac
ion dudc thé hién trong bang 1. C6 thé thdy réng,
V@i cac cation, giGi han cao nhéat cta khodng tuyén
tinh 1&én dén 2000mM (Ca?*), trong khi dé, gidi han
cao nhat clia khoang tuyén tinh véi anion thap hon
mot chut (1000mM véi Cl, SO,*). Cac hé s6 tuong
quan ctia dudng chuén 16n hon 0,99. Bé léch chuén
tudng doéi cla dién tich pic va thdi gian luu nhé (gia
tri cao nhat tuong ting chi la 7% va 3%).

Béng 1: dit liéu dudng chudn clia céc ion phan tich bdi hé dién di 3 kénh

ton | KPoana ST | R | LoD ) | e e e e )

Kénh 1

NHA* 20-400 0,999 55 0,7 4,2

K+ 20-400 0,997 6,0 1,4 2,7

Ca?* 100-2000 0,998 4.5 1,6 2,8

Na+* 50-500 0,999 10,0 2,0 6,4

Mg?* 50-1000 0,994 5,0 1,7 3,5
Kénh 2

CI 50-1000 0,999 4,0 0,7 3,7

8042' 10-1000 0,998 2,5 0,8 4,3

NOz' 20-200 0,994 4,5 1,0 2,6

NOa' 20-200 0,992 4,5 1,2 3,4
Kénh 3

HZPOA' 10-100 ‘ 0,997 ‘ 5,0 ‘ 2,7 3,8
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Phan tich m3u nuéc ngam va so sanh véi cac
phuong phap déi chiing

Quy trinh phan tich da lya chon & trén dugdc ap
dung phan tich cac mau nuéc ngam da dudgc lay tai
lang Van Phuc (huyén Thanh Tri, Ha N6i). Cac mau
nudc ngam dudc phan tich truc tiép bang hé thiét bi
CE 3 kénh (riéng véi chi tiéu cation dugc pha loang
2-3 lan, tuy trudng hop). Sac dé dién di clha 1 mau
nudc ngam dai dién cho két qua clia 15 mau thuc
nghiém véi 3 chi tiéu dugdc thé hién & hinh 4.

=== CI
S0,
H2POa4"
T T T T T
0 200 400 600 800

Hinh 4: sdc dé dién di m4u nudc ngdm

Pé xac minh do tin cay cla cac két qua thu dugc
véi thiét bi CE 3 kénh, tat ca cac chi tiéu déu dugc
xac dinh véi phuong phap déi chiing (AAS, IC va
UV-Vis). Trong s6 15 mau nudc ngadm cla nghién
cliu nay, két qua phan tich cho thay, cac ion Ca?,
Na*, Mg, Cl- va SO,* c¢6 ndng d6 kha cao, cac ion
NH,* va K* c6 néng d¢ thdp han, cac ion NO_, NO,
khong dudc tim thdy. Néng do ion photphat nam
dudi giéi han phat hién hoac dinh lugng cla phuong
phap CE. K&t qua phan tich va so sanh ciling cho
thay, phudng phap CE c6 do tin cay, do dang va do
chinh xac t6t so vGi cac phudng phap déi ching.
Sai s6 gilia phuong phap CE véi cac phudng phap
déi chiing hau hét déu nhd hon 10%. MGi tuong
quan gidia k&t quéa thu dugc bang phudng phap CE
vGi nhiing phuong phap déi chiing dugc trinh bay
trong hinh 5 va hinh 6 cho cac anion va cation tuéng
(ing. Hé sé tuong quan thu dugc cao véi r2 > 0,9
da chiing minh do tin cay cao clia két qua thu dudc
bang phuong phap CE-C“D so véi cac phuong phap
déi ching.
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Hinh 6: dé thj tuong quan néng dé cdc cation gidia phuong phap CE vdi phuong phap UV-Vis va AAS
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Két luan

VGi hé thiét bi CE 3 kénh da dudc phat trién,
nghién cliu cho thay, do tin cay, do chinh xac va do
dung cao cla hé thiét bi qua két qua thuc nghiém vé
th&m dinh va so sanh phudng phéap véi cac phuong
phap déi chiing. Diéu do chiing minh rang, thiét bi
da ché tao c6 kha nang Gng dung cao trong phan
tich mau nudc vGi cac uu thé vé kha ning phan tich
ngay tai hién trudng, phan tich dong thai da chi tiéu
vGi thao tac don gian, chi phi thap..

L&i cdm on

Nhém téac gid chédn thanh cam on su hé trg kinh
phi tir Quy Phét trién Khoa hoc va Céng nghé Quéc
gia (NAFOSTED) trong khuén khé dé tai ma sé
104.04-2013.70.
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Nghién cuu su sinh khi metan tu hé thong UASB
XU ly nudc thai tai Cong ty Co phan Mia dudng Hoa Binh

Nguyén Manh Khai, Nguyén Duy Hién, Lé Thi Hoang Oanh
Tran Thi Hong, Pham Thi Nga, Nguyén Thi Ha"
Khoa Méi truong, Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi
Ngay nhan bai 16.1.2015, ngay chuyén phan bién 25.2.2015, ngay nhan phan bién 30.3.2015, ngay chap nhan dang 2.4.2015

Nudc thai nganh cdéng nghiép mia duéng chiia mét lugng I6n cac chat hiiu cg, trong dé cé cac hop
chat chua nite va phét pho. Pay 1a nguén gay 6 nhiém nghiém trong cho nguén tiép nhan va anh
hudng bat Igi dén ddi séng thly sinh vét. Trong cac cdng nghé xU ly nuéc thai san xuat mia dudng,
cong nghé yém khi ngudc dong qua I16p dém bun (UASB) dudc ap dung phd bién do cac uu diém nhu
kha néng lam viéc véi tai trong chét 6 nhiém hiiu co cao va tiém nang thu hdi nang lugng (khi metan)
I6n. Trong nghién ciu nay, nhém tac gia da tién hanh phan tich, danh gia cac dong thai cia Céng
ty C8 phan Mia dudng Hoa Binh (HOASUCO) nham xem xét kha nang thu khi metan theo phuong an
XU ly nudc thai san xuat mia dudng bang hé théng UASB. Két qua cho thdy, dong nuéc thai chung
véi luu lugng 2000-2200 m¥ngay cé tinh axit (pH 6,22), TSS va COD déu vugt hon 6 1an QCVN 40:
2011/BTNMT (c6t B) déi v6i nudc thai cong nghiép; cac dong thai ria thiét bi va ti hé théng xU ly hap
thu khi thai c6 miic 6 nhiém cao, COD tudng ting l1a 2200 va 2565 mg/l, luu Iugng 910 va 220 m¥ngay.
Hiéu qua x{ ly dat cao nhat (89,9%) véi tai trong 4,8 g COD/I/ngay va thai gian Iuu thuy luc (HTR) 12
h. Mtc sinh khi biogas trung binh cao nhat dat 0,36 I/g COD véi tai trong 4,8 g COD/I/ngay, ham lugng

metan trong khi biogas trung binh dat 60,7%.
Tu khéa: metan, mia duéng, nudc thai, UASB.
Chi sé phan loai 2.7

Pat van de

Nudc thai nganh cong nghiép mia dudng thudng
chlia mot lugng 16n cac chat hiu cd, bao gém céac
hgp chat nito va phétpho hiiu cd. Gia tri BOD, cao
va c6 muc bién dong I6n (350-2750 mg/l), nudc thai
co tinh axit hodc kiém (Gonazales va nnk, 1998;
Hampannavar va nnk, 2010). Nudc thai san xuét
mia dudng con chia cac thanh phan mang mau do
cac chat khéng dudng dang hiu cd (cac axit hiu
cd), mudi kim loai dang vé cd (Na*, Si*, Ca?*, Mg?*
va K*), dac biét khi viéc xa rlia lién tuc cac cot tay
mau resin. Ngoai ra, nuéc thai nha may dudng tu
cac cong doan lam mat thudng c6 nhiét dé cao, lam
Gic ché hoat déng cla vi sinh vat va cac loai dong
thuc vat thdy sinh.

Coéng nghé xU ly nudc thai nganh mia duong da
va dang dudc nhiéu nha khoa hoc trong nudéc va thé
giGi quan tam nghién clu, trong dé cong nghé yém
khi ngugc dong qua I6p dém bun (UASB) dudc ap
dung phé bién do c6 kha nang lam viéc vdi tai trong
chét 6 nhiém hiiu co cao. Nhiéu hé théng ky khi hién

‘Tac gid chinh: Tel: 0913063898; Email: nguyenthiha@hus.edu.vn
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nay c6 thé x(i ly COD dat hiéu suat 85-90%, Vi tai
trong hiiu cé dau vao khoang 30-50 g COD/I/ngay
G 30-40°C. Ngoai ra, hé UASB con cé cac uu diém
nhu: 1) MUc tiéu thu nang lugng réat thap trong qua
trinh van hanh, & nhiét do 25-35°C chi can 0,05-0,1
kWh cho 1 m® nudc thai (0,18-0,36 MJ/m?), chl yéu
cho hoat dong clia may bom (Lettinga va nnk, 1980);
2) Tiém nang sinh nang lugng (qua khi metan) cao;
3) Lugng bun hinh thanh it han so véi qua trinh hiéu
khi, lam gidm chi phi x{ ly bun thai; bun ky khi d& én
dinh hon va qua trinh tach nuéc cling dé hon so VGi
bun hiéu khi; 4) Nhu cau vé dinh dudng (N, P) thap
han hé théng xU ly hiéu khi do téc dd sinh trudng
clia vi sinh vat ky khi thap haon.

Pé déng gdép vao huéng nghién clu nay, cong
trinh ti€n hanh khao sat phan tich, danh gia cac dong
thai cia HOASUCO nham xem xét su tao thanh khi
metan clia phudng an khi x ly nudc thai san xuét
mia dudng bang hé UASB. M6t s6 théng sé anh
hudng dén qua trinh nhu pH, tai trong hiu cg, thai
gian luu va mat do bun ciing dugc kiém soat trong
nghién cuu.
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STUDY ON METHANE GENERATION
FROM UASD TREATMENT 8YSTEM
ADPDLIED FOR WASTEWATER FROM
HOA BINH SUGARCANE COMPANY

Summary

The sugarcane wastewater often
contains a large amount of organic
matters including nitrogenous and
phosphorous compounds. This is a
serious pollution source that causes
the adverse effect on water recipient
and aquatic species. In a number
of sugarcane wastewater treatment
technologies, the upflow anaerobic
sludge blanket (UASB) has been
widely studied and applied because of
its advantages including the effective
operation with high organic loading rate
and the methane recovery potential. In
this study, the wastewater flows of Hoa
Binh Sugarcane Company (HOASUCO)
have been analysed, and methane
generation potential has been also
investigated for wastewater treatment
by UASB. The findings have shown
that the integrated wastewater flow
with the flow rate of 2000-2200 m?3/day
has been highly polluted by organic
matters, suspended solids and had
slight acidity (pH 6.22); the wastewater
flows from the washing equipment and
from the flue gas absorption system
have been highly polluted with COD
of 2200 and 2565 mg/l and flow rates
of 910 and 220 m?®day respectively.
The highest treatment efficacy (89.9
%) has been attained at the organic
loading rate (OLR) of 4.8 g COD/l/day
and the hydraulic retention time of 12
h. The generated biogas has had at the
average of 0.36 I/lg COD with OLR of
4.8 g COD/l/day and contained 60.7 %
CH,.

Keywords: methane, sugarcane, UASB,
wastewater.

Classification number 2.7
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Noi dung va phuong phap nghién ciu

Hé UASB xd ly nudc thai san xuat mia duéng

Hé UASB quy mo phong thi nghiém st dung dé x{ ly
nudc thai san xuat mia dudng dugc trinh bay & hinh 1.

Khi Biogas

Bo
5 = . do
Van layméau ——s = khi

Téach ba pha —A// /

Nuoc da xu 1y

Bé ling

Nudc tudn hoin
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Hinh 1: so d6 hé UASB quy mé phong thi nghiém

Hé UASB c6 thé tich lam viéc 8 |, dugc ché tao bing
nhua acrylic trong su6t (day 5 mm) véi cét phan (ng cé
dudng kinh trong 14 cm va cao 80 cm. Hé hoat dong véi
khodng tai trong COD tu 2,3-7,2 g/l/ngay, dudc bd sung
N va P (st dung san phdm thuc an cho méo Whiskas) dé
dat ty 186 COD:N:P = 350:5:1; pH dudc diéu chinh bang
NaHCO,; bun gdc ldy ti hé théng xU ly nudc thai bia. Sau
giai doan khai ddng, hé tao tdng bun hoat tinh 10 Iting én
dinh vai gia tri khéi lugng cac vi sinh vat trong khoang
2000-2200 mg/l. Céac giai doan thyc nghiém xU{ ly nudc
thai v6i cac théng sé van hanh tuong ting dudc trinh bay
é bang 1.

Bang 1: cac giai doan thuc nghiém xu ly nudc thai cia hé UASB

Thai gian Tai trong hiiu co s

Giai doan c?rgaéﬁ)véo luu th 3y I ('oER) ‘ pH tTr:ja'“:;
(9id) (g COD/l/ngay)

1 (16 ngay) 2320 24 23 7375 | 33-38

2 (16 ngay) 2402 12 48 7375 | 3337

3 (9 ngay) 2375 8 67,2 74-75 | 33-36

Phuong phap Idy mau va phén tich

Phuong phéap xac dinh luu lugng dong thai: cac gia
tri luu lugng ting dong thai vao dong chung dudc tinh
toan theo dinh muic s dung nudc va nudc thai (s6 liéu do
HOASUCO cung cép) va dudc do dac kiém chiing theo
huéng dan trong tai liéu “Cam nang quan tréc nudc thai
cong nghiép” (Nguyén Van Kiét, Huynh Trung Hai, 2012).
Céac gia tri luu lugng va dac tinh dong thai tinh theo trung
binh ngay trong thai gian day chuyén san xuat dudng hoat
dong én dinh (i thang 12 dén thang 3 nam sau).

M&u nudc dudc 18y va bao quan theo TCVN 6663-
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1:2011 va TCVN 5999:1995. C4c thong s& kiém soat
COD, pH, N, P, TSS dugc phén tich tuong Ung
theo TCVN 6491:1999, TCVN 6492:2011, TCVN
6498-1999, TCVN 6202-1996 va TCVN 6625:2000.
Thé tich khi biogas hinh thanh dudgc thu va xac dinh
trong phong thi nghiém; ham lugng metan trong khi
biogas dugc phan tich bang sac ky khi vGi detector
ion héa ngon Ita GC-FID (2010 - Shimadzu - Nhat
Ban).

Két qua va thao luan
Két qua diéu tra vé cdc dong nudc thai

Theo thiét ké&, san lugng dudng kinh trdng cla
Cong ty 1a 9500 tdn/nam (tudng ting véi 93000 tan
mia/nam). Tuy nhién, san lugng nam 2013 chi dat
5034 tan dudng véi muc tiéu thu mia nguyén liéu
50000-60000 tan. Nhu cau s dung nudc 1-1,2
triéu m3/nam. Cac nguyén liéu dau vao khac gom:
vbi 1600 kg/ngay, luu huynh 520 kg/ngay va axit
phétphoric 150 kg/ngay. K&t qua xac dinh cac dong
nudc thai tai Cong ty nhu sau:

Dong nudc thdi 1: khéng hoac it & nhiém, phat
sinh tU cac khau lam lanh trong cac thiét bj trg tinh,
thiét bi ngung tu ctia ndi ¢6 dac va nau dudng, nudc
tl bom chan khéng. Nudc thai bi nhiém dau, nhét
va bot mia sinh ra ti 6 lam lanh truc may can ép; luu
lugng Q, 680 m®ngay, COD 60 mg/l, nhiét dé 54°C;
tai lugng COD: L, =Q,xC =60 x 680 x 10°=40,8
kg COD/ngay.

COD1

Dong nudc thai 2: miic 6 nhiém nhe, phat sinh
tl cac qua trinh ngung hai ti cac thiét bi gia nhiét,
c6 dac, ndu dudng, lam ngudi may lam ngudi nudc
dudng va nudc thai sinh hoat, phan xudng ép,
phong thi nghiém, lam lanh 10 dét luu huynh, sia
voi; luu lugng Q, 175 m3/ngay, COD 200 mg/Il, BOD,
93 mg/l; tai lugng COD: L =200X175X10° =35
kg COD/ngay.

Dong nudc théi 3: mic 6 nhiém nang, phat sinh
tli qua trinh loc chan khéng, lang (bot va nudéc ép
bun), nudc ria (n6i ndu dudng, thiét bi co6 dac va
may ly tam), ro ri mat ri; luu lugng Q, 910 m¥ngay,
COD 2200 mg/l; BOD, 1450 mg/l; tai lugng COD:
L....= 910X2200X10? = 2002 kg COD/ngay.

COD3

COD2

Dong nudc thdi 4: 6 nhiém nang, phat sinh ti hé
thong xU ly khi thai; luu lugng Q, 220 m¥ngay, SS
4325 mg/l, COD 2565 mg/l, nhiét d6 58°C; tai lugng
COD: L = 564 kg COD/ngay.

COD4
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Dong nudc thai chung: ti cong xa cé pH 6,22;
TSS 800-900 mg/l va COD 600 mg/l; téng nito va
téng phétpho vudt khéng dang ké so véi QCVN
40:2011/BTNMT (c6t B) d6i véi nudc thai cong
nghiép. Nudc thai téng hop (dong chung) dudc dua
qua hé sinh hoc (thé tich 8000 m?, cé suc khi gian
doan) trudc khi thai vao ngudn tiép nhan. Cac két
qud phan tich mau nudc tai céng chung va hoé sinh
hoc dugc trinh bay & bang 2.

Béang 2: két qua phan tich nudc thai tai céng chung va hé sinh hoc

& HOASUCO
Théna s | Bonyi | NuGcthditai | Nudethiital | QCVN 402011
9 ' congchung | hésinhhoc | BTNMT,cotB
pH i 6,22 77 5590
7SS | mgl 622 80 100
Nitng mg 10,8 7,6 40
P, mg 08 04 6
CoD | mgl 861 46 150

(dot quan trdc thang 12.2014)
Hiéu qua xd'ly COD cua hé UASB

Hiéu quéa xi ly COD & giai doan 1 va 2 dat 80-
90%, khi gidm HRT ti 24 xudng 12 h, hiéu qua xu
ly COD tang I&n. Diéu nay c6 thé do khi HRT giam,
luu lugng nudc thai vao hé sé tang va tang lugng
co chéat (chéat hiiu co) cho vi sinh vat va dan dén
tang téc dé phan hly hay hiéu qua x ly COD. Tuy
nhién, & giai doan 3, khi gidm tiép HRT xudng 8 h,
thdi gian Iuu qua ngan khéng da cho vi sinh vét ti€p
xUc véi co chat dé thuc hién qué trinh phan hly
nén hiéu qua lai gidm (xem hinh 2). K&t qua vé anh
hudng clia HRT dén hiéu qua x0 ly COD ciing dugc
dua ra G nhiéu nghién clu truéc day. Nghién clu
clia Nguyén Thi Son va Nguyén Thi Thu Ha (2004)
trong xU ly nudc thai san xudt con tu ri dudng bang
hé UASB quy m6 phong thi nghiém cho thay, hiéu
qua xi ly COD dat 92,2% véi thdi gian Iuu 3,5 ngay,

100
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Hinh 2: &nh hudng cua tai trong hdu co dén higu suét xu ly COD
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tai trong COD 2,99 g/I/ngay. Nghién clu cta Cheng
va nnk (2010) s dung hé UASB do Cong ty Able
Co. Ltd thiét k& dé x{ ly nudc thai san xudt mia
dudng (COD: 20000-150000 mg/l) cho hiéu qué
xU ly COD 50-55% vGi HRT 24-48 h, tai trong 2-5
g COD/I/ngay va I6n nhét 1a 18-24 g COD/I/ngay.
Trong nghién clGu cla Ragen va nnk (2001) su
dung hé mé hinh UASB c¢6 thé tich 10 |, COD dau
vao 1000 mg/l, hiéu qué xt ly COD dat 76% vdi tai
trong hiiu co 6,7 kg COD/m3¥ngay.

Su sinh khi metan cta hé UASB

Thé tich va thanh phan khi biogas dugc theo ddi
va do hang ngay trong suét qua trinh thuc nghiém.
K&t qua dudc trinh bay & hinh 3.
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Hinh 3: su tao thanh khi biogas va ham luong khi metan
Ung vdi céc tai lugng khdac nhau

K&t qua & hinh 3 cho thay, véi tai trong 4,8 g
COD/I/ngay, lugng khi sinh ra dat cao nhat (1,5 I/
I/ngay), gép 2,3 va 1,4 1an so véi tai trong 2,47 va
7,17 g COD/I/ngay. K&t qua nay kha tuong dong khi
so sanh véi nghién cuu quy mé phong thi nghiém
cla Tanksali (2013) G diéu kién thi nghiém géan
tuong tu: UASB c6 thé tich l1am viéc 8,4 |; bun géc
ldy ti bé tu hoai, tin hanh & nhiét do phong (26-
39°C), tai trong hiiu cd cao nhat 6 g COD/I/ngay,
hiéu qua xi ly COD |a 80-90% va hiéu suét sinh khi
dat 13,72 I/ngay.

Phan tich thanh phan khi biogas thu dugc (hinh
3) cho két qua ham lugng khi metan & giai doan 2
la cao nhat (dat trung binh 60,7%), hiéu suat sinh
khi dao déng trong khoang 0,25-0,41 I/g CODchuyén
near trUNG binh dat 0,33 1/g COD,, < ., (hinh 4). Muc
sinh khi la kha cao so vdi tinh toan theo ly thuyét
(0,35 I/g COD 3 diéu kién tiéu chudn). Didu nay cé
thé do thai gian theo déi thi nghiém chua dd dai nén
muc do sinh khi 6 ca 3 giai doan van la kha cao va
chua khac biét ro rét. Trong mot s6 nghién cliu hiéu
suét sinh khi gidm dang ké sau khoang 60-70 ngay
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van hanh hé UASB (Yans Guardia Puebla va nnk,
2014; Marthe S. de Graaff va nnk, 2010).

0.5

0.4 ‘\/\/\/\/J\/\/ﬂ\/\/\v/\v/\\/\/\

03

Hiéu suat chuyén héa khi (I/gCODch)

0.2

T T T T T
1 6 11 31 36 41

16 21 26
Thei gian (ngay)

Hinh 4: hiéu sudt sinh khi biogas trong qua trinh thi nghiém

Bang 3 téng hgp cac diéu kién thi nghiém va két
qué (theo gia tri trung binh) qua trinh x{ ly nudc thai
mia dudng bang hé UASB.

Béng 3: diéu kién thi nghiém va két qua xd ly nudc thai mia dudng
bé&ng hé UASB

Théng s6 Bon vi Gial dogn 1 | Giaidoan2 | Giaidogn 3
Thé tich lam viéc | 8
Tai trong COD g COD/lIngay 247 48 737
Luu lugng IIngay 8 16 24
COD déu vao mg/l 2320 2402 2375
COD déau ra mg/l 433 345 1000
pH daura 68 7 6,5
Hiéu suat xi Iy COD % 815 85,6 58,5
Biogas hinh thanh INingay 0,65 15 1,1
Thé tich CH, % 54,4 60,7 “s
Hiéu suét sinh biogas | g COD,,, , .., 0,34 0,36 0,28

Bang 3 cho thay, cac két qua thu dudc ciing kha
phlu hgp véi két qua cla cac nghién clu trudc day
khi st dung hé UASB dé xU ly nudc thai mia dudng
(Alllison, 1990; Chang, 1999; Mehrdad, 2007). Tuy
nhién, gia tri COD dau ra cta hé UASB van kha
cao (trung binh 283 mg/l), gdp 1,9 lan tiéu chuén xa
thai theo QCVN 40:2011/BTNMT (c6t B), do dé can
phai x ly tiép theo bang cong nghé x{ Iy hiéu khi
ho&c hé sinh hoc tuy nghi.

Két luan

Trong 5 dong nudc thai, nudc thai céng xa chung
(Q = 2000-2200 m¥ngay) c6 tinh axit (pH 6,22), gia



tri TSS va COD déu vugt hon 6 1an QCVN 40:2011/
BTNMT (cét B). Dong nudc thai rba thiét bi va tu
hé théng hap thu khi thai c6 mdc 6 nhiém COD cao
(trong khodng 2200-2565 mg/l) vGi luu lugng tucng
ting 910 va 220 m3/ngay. X{ ly nudc thai mia dudng
bang hé UASB dat hiéu qua cao nhét (89,9%) véi
tai trong 4,8 g COD/I/ngay va thdi gian luu thay lyc
12 h. Hiéu suét xi ly COD cla giai doan 1 va 3 dat
81,5 va 58,5% (tudng Uing vdi cac tai trong 2,47 va
7,37 g COD/l/ngay). Lugng khi biogas sinh ra trung
binh cao nhét la 0,36 I/g COD va ty 1&é CH, trong
khi biogas trung binh dat 60,7% & tai trong 4,8 g
COD/I/ngay.
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Vai tro clia céng tac danh gia chat lugng nudc thai
chan nudi Ign trong viéc xac dinh cong nghé xu ly

Cao Thé Hal, Lé Van Chiéu!, Nguyén Viét Ha!, Nguyén Truong Quan!
Vii Ngoc Duy!, Vo Thi Thanh Tam’, Nguyén Triéu Duong?, Tran Manh Hai*

"Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
2Vién Céng nghé Méi truong, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

Ngay nhan bai 15.1.2015, ngay chuyén phan bién 15.1.2015, ngay nhan phan bién 10.3.2015, ngay chap nhan dang 30.3.2015

Chan nuéi trang trai, nhat Ia chian nudi Ign, quy mé I6n hién dang dugc Chinh phu khuyén khich phat
trién. Tuy nhién, chat thai tif cac trang trai chdn nuéi quy md I6n 1a nguyén nhan gay suy thoai mai
truéng néng thén néi chung va cac ngudn nuéc néi riéng. Hién nay, van dé xd ly nuéc thai chan nudi
dang dudc nhiéu don vi nghién ciu ciing nhu cac cdng ty x ly méi truéng dac biét quan tam. Nham
c6 sé liéu dau vao tin cay cho cdéng tac tinh toan thiét ké cac hé xd ly nuéc thai phuc vu céng tac
chan nuéi, théng qua viéc thuc hién Dé tai nghién clu cap nha nudc ma sd KC08.04/11-15, nhém tac
gia da thu dugc mot sd két qua danh gia chat lugng nudc thai tai Trang trai Héa Binh Xanh (xa Hop
Hoéa, huyén Luong Son, tinh Héa Binh). Cac két qua cho thay, day la loai nuéc thai giau N, P, trong
khi d6 khodng 80% COD & dang khéng hoa tan. Vi vdy, néu tach dugc cac thanh phan chat ran tét
sé giam tai hiiu cc tGi 80%, suy ra la chi phi x{ ly nudc thai gidm. Tuy nhién sé gap van dé khi xd ly
ham lugng N, P cao bdng céng nghé vi sinh.

T khoéa: céng nghé xu ly, danh gia chét lugng, nudc thai chan nuéi lon, yém khi.
Chi s6 phan loai 2.7

pat van de K&t qua ap dung phuong phap nay nhu thdy &
muc két qua va thao luan kha xa so vdi thuc té.
Cach thi hai 1a 18y mau thuc té va phan tich theo
cac phuong phap chuén. Tuy nhién, két qua & day
phu thuoc rat I6n vao thdi diém 14y mau vi nudc thai
chan nuodi cong nghiép khong thai lién tuc (thudng
la x& 2 lan/ngay, thdi gian xa nudc thai phu thudc
vao ché do rlia vé sinh chudng); han niia, viéc lay
nhiéu mau va cong tac thong ké sé tiéu ton nhiéu
th&i gian va cbéng suc. Phuong phép thu ba la dua
vao cac sb lieéu co tinh théng ké cao tii cac bao cao
clia nhiing dy an da va dang van hanh trong khoang
th&i gian dai. Trong nghién ctu nay, chung t6i tap
trung vao hai phudng phap sau. Cac két qua tap
trung vao 3 chi s6 COD; (t6ng COD - nhu céu 6xy

Pé tinh toan thiét k&, xay dung dudc hé théng
xU ly nudc thai dap ting gan nhat thuc té clia ngudn
thai thi viéc danh gia dung déi tugng, thanh phan va
tai lugng thai la t6i quan trong. C6 3 phuong phap
dé c6 s6 lieu dau vao phuc vu cho tinh toan cong
nghé. M6t 1a dya vao céc tai liéu nghién cliu vé tai
lugng thai chan nudi, gia tri ndbng do danh gia bang
cach lay tai lugng chia cho luu lugng nudc thai. Vi
du, céac tac gia Truong Dai hoc Nong nghiép Ha Noi
[1] trich d&n s6 liéu cla Truong Thanh Céanh [2] ta
c6 bang 1.

Bang 1: mét s6 chi tiéu cua nudc thai chan nudi lon

Chi tiéu Pon vi Néng do hoa hoc); COD,, (COD hoa tan) va TSS (t6ng chat
D6 mau Pt-Co 350-870 ran lo Itng).
D6 duc mg/I 420-550 Phuong phap nghién ciu
BOD, mg/l 3500-9800 Lay méu va bdo quan méau
CcoD mg/ 5000-12000 Trang trai Hda Binh Xanh c6 khoang 3000 dau
SS mg/l 680-1200 Ign, dugc nudi trong 10 day chudng véi cac loai Ign,
P téng mg/l 36-72 tU Ign thit cac ¢, nai bau t6i nai dé. Dau mbi chuéng
N t8ng mg/| 290-460 déu co céac bé chua nudc thdi réia chudng. Sau khi

réia chudng, nudc thai dudc xa vao mot bé biogas
kiéu tai HDPE dung tich 1000 m3. Nhém 1 gém céac

Dau mé mg/I 5-58

*Tac gia chinh: Tel: 0912289829; Email: haitm.iet@gmail.com
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QUALITY OF PIGGERY WASTEWATER
AND THE ROLE OF RAW WASTEWATER
QUALITY ASSESSMENT IN DETERMINING

THE TREATMENT TECHNOLOGY

Summary

Large-scale livestock farming, particularly
pig farming, is encouraged by Vietnam
Government. However, waste from Ilarge-
scale farms is often the cause of the rural
environmental degradation in general and
water resources in particular. Nowaday, the
issue of livestock wastewater treatment is
being studied by many research institutions
as well as environmental companies,
including the KCO08.04/11-15 National
project. In order to get reliable input data
for designing the treatment systems, the
authors have introduced some research
results on assessing the wastewater quality
of Green farm at Hoa Binh province. The
results have shown that it is a N, P rich
wastewater which contains about 80% of
COD in insoluble form (TSS). Therefore, if a
good solid separation unit will be introduced,
it would reduce the organic load up to 80%,
consequently inferred the cost of wastewater
treatment. However, the problem will be the
high nitrogen, high phosphorus content in
handling by biotechnology.

Keywords: anaerobic, piggery wastewater,
quality assessment, treatment technology.

Classification number 2.7

mau dudc ldy tii cac bé chiia nuéc thai riia chudng
vao thoi diém ngay sau khi rlfa chudng vao ngay
16.11.2013, trudc khi ldy, mau bé chia nudc thai
dudc khudy bang tay. Théng qua viéc trién khai thuc
hién Dé tai nghién cliu cdp nha nudc “Nghién cuu
va Ung dung céng nghé tién ti€n phu hop véi diéu
kien Viet Nam dé x{ ly 6 nhiém méi trudng két hop
vGi tdn dung chat thai cha cac trang trai chan nudi
Ion”, ma s6 KC08.04/11-15, nhém nghién clu da
tién hanh xay dung mét pilot dé xd ly nudc thai tho
(chua qua bé biogas). Hé théng pilot bao gém 3 hé
xU ly ndi tiép bang 3 nhom ky thuat yém khi - hiéu
khi/thi€u khi va bai loc tréng cay. Trudc khi vao hé
théng x{ ly, nuéc thai thé dugc cho qua bé diéu hoa
dé déng nhat héa chat lugng nudc thai, bé diéu hoa
dudgc khudy tron nhe bang khéng khi céap ti may
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nén khi, phan tan qua éng duc 16. Nném 2 gém céac
mau dudc ldy tai bé diéu hoa cla hé théng xu ly
nudc thai va dugc lay rai déu trong thang 12.2014.

Cac mau nudc thadi dugc lay theo TCVN
5999:1995. Mau dudc chta trong chai nhya PET,
dudc van chuyén vé phong thi nghiém va phan tich
ngay trong ngay, hodc bao quén trong td lanh & 4°C
dé hom sau phan tich néu mau vé muén.

Phén tich mau va xu ly sé liéu

Céc thong s6 phan tich bao gém: TSS, COD; va
COD,, (mau dugc loc qua phin loc 0,4 pm), N-amoni
(N-NH,*), tng nitc Kjeldahl (TN, -va TN, . ), tong
photpho (TP). Phudng phap phan tich mau tuan theo
tiéu chudn ctia APHA [3]. Phan tich mau dudc tién
hanh tai Phong thi nghiém cta Trung tam Nghién
cliu Céng nghé Méi trudng va Phat trién Bén viing,
Trudng Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc
gia Ha N6i va Vién Céng nghé Méi truong, Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Cac so liéu
phan tich dugc x{ ly théng ké theo hudng dan cla
Hach [4].

Panh gia sé liéu tu cac tai liéu tham khéo

Thong tin vé nudc thai chan nudi Ign dugdc thong
ké rat tét trong mot sé bao cédo cla dy an. Nguon
thd nhat 14 dy an trén 10 nam phat trién chin nudi
clia Singapore tU nhiing nam cu6i 1970. Pay la
du an qudc té 16n, dudgc tai trg bdi nhiéu cé quan
rat uy tin nhu UNDP, FAO, Canada’s International
Development Research Centre (IDRC), German
Agency for Technical Cooperation (GTZ), Australian
Development Assistance Bureau (ADAB), cac du an
khu vuc clia ASEAN va nhiéu co quan khac nham
nghién ctiu va phat trién moét chuong trinh chan nudi
két hgp v6i viec kiém soat va tai st dung chat thai
[5]. Do duy an nay dudc dau tu I6n, thdi gian nghién
cliu kéo dai nén sé liéu vé cac thanh phan chat thai
dudc théng ké rat day da va dudgc néu & bang 2.

Bang 2: théng ké chdt thai chan nudi lgn & Singapore

Théng s& kg/déau Ign (SPP)/ngay C, mg/l
Chat thai t8ng (phan, nudc tidu) 4,54
TS 0,45 18300
TVS 0,36 14700
Rén tro 0,09 3700
TSS 0,37 15000
TDS (loc dc) 0,08 3300
BOD, 0,13 5300
coD 0,45 18300
TKN 0,03 1100
TPO=2.27TPP 0,01 440
TPP 0,004 194
TKO=1.21TKK 0,005 220
TKK 0,004 182

(ghi chu: SPP = standing pig population, tuong duong lon 54
kg, dugc coi la gia tri tinh chung cho tat ca cac loai lon: C = néng
dg tinh trén co sé dinh mdc nudc thai 30 I/SPP/ngay)

o1



Nguon s06 liéu thi hai 1a cac két qua 1 nam van
hanh nha may xu ly nudc thai trinh dién & Hangzhou
Dengta General Livestock Farm (méttrang traikhéng
16 v&i 12000 dau Ign, cong suét xi ly 2500-3000 m?/
ngay). Pay la két qua nghién clu cla Asia-Pacific
Biogas Research and Training Center véi sy giup
dd cla United Nations Development Programme
(UNDP) and the Global Environment Facility (GEF)
for their support to plant construction [6].

2

Ngubn s6 liéu thd ba la tt S. Anna Farm &
Magreta (Modena, ltalia) [7], véi 800 tan Ign hai,
luu lugng nudc thadi q = 120-152 m®/ngay. Tram
xU ly dung céng nghé dudc phat trién bdi Centro
Ricerche Produzioni Animali - CRPA SpA s dung
qua trinh SBR suc khi gian doan két hop bé sung
nudc thai thd nhiéu dat, tién x{ Iy bang may loc ly
tam. DAy chuyén x{ ly dudc thiét ké vsi nhu cau
1500 kg O,/ngay va SRT = 15 ngay, t6ng thé tich
2500 m3. Hé xU ly nudc thai bao gém: bé tap trung +
bdm — loc ly tAm— diéu hoa + bom — SBR + bom
— xa& (x{ ly bun/chiia) — bé nén bun — héa chéat va
ép bun — ché di.

Két qua va thao luan
Cac két qua bang 2 cho thay:

- 82,2% (0,37/0,45) céac chat co trong nudc thai
la can loc dugc va trong nudc loc chi con 17,8%
téng lugng chét thai. Diéu nay c6 nghia la, néu tach
tot TSS thi tai lugng thai vao hé sé chi con khoang
20%.

- 80% (0,36/0,45) cac chat trong nudc thai la
hGu cd, day chinh la déi tugng can dugc xu ly dau
tién; 20% (0,09/0,45) con lai la chat trg - la cac chat
vO cd khéng chay khi d6t.

- Phan hiiu co ciing c6 thé danh gia dudc théng
qua COD (0,45), tuong duong lugng TS (0,45) (nén
luu y la ty 1&6 g COD/g hiiu co 6 nhiém chi 1a khoang
1,1 thi c6 thé noi phan 16n 6 nhiém la hiu co, phu
hgp v6i diém trén).

- Nu6c thai nudi Ign thudc loai rat giau N (N
= 6,7%TS va 8,3%TVS), tuong doi giau P (P =
1,2%TS va 1,0%TVS). Phan I16n cac hgp chat N
thudng 6 duéi dang hoa tan, phan I6n P nam dudi
dang chat khéng tan, hon nira trong qua trinh luu tri
va thu gom P rat dé bi két tla nén ty 1& P/N hay P/C
sé gidm manbh; tuy nhién, vé néng do va ty I& P/C thi
day van la loai nudc thai giau P.

Trong qua trinh tén luu, van chuyén va thu gom,
do cac qua trinh chuyén hoa tu dién bién, thanh
phan 6 nhiém sé thay ddi rat manh. D& hinh dung
vé chat lugng nudc thai thé truée khi vao hé xui ly,
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nhom nghién clu da s dung cac s6 liéu dugc théng
ké rat day da & Singapore, xin dung cac so liéu &
nhiing du an quy mod I6n kéo dai, c6 thong ké &
Trung Quéc va ltalia dé so sanh (bang 3).

Béng 3: so sanh nudc thai chan nuéi lgn tir hd thu gom
& Singapore [5], Trung Quéc [6] va ltalia [7]

Singapore Trung Qude lala

Tongs | Tungbinh | D% | Khodg n | Tungbim | so | ™| Tungbim | so | "
soomg) | 7 | % | wotws | w | s | B | ®

coomg) | o | e | osees | ot | sw | D um | ow |
gl | s | @ | seam | ws | ot | 2| T o | e |
mwing) | s | oo | mew | w | s | T owm | owm |
TSme) | et | | ovioam | e o | & | 18
nsmg) | aer | m | wwnm | e a0 | s | 18
Tsig) | o | s | swemm | owe | s | P2 P imm | e | 1
sig) | w0 | e | ssen | ot

(ghi chd: *-TN; b-N-NH ")
Cac sé lieu bang 3 cho thay:

- SO liéu cla Singapore thu thap dugc nhiéu
nhét, cac gia tri c6 do tdn man I6n nhat, do la do
cac mau dudc lay tir nhiéu trang trai; hai bo sé liéu
clia Trung Quéc va ltalia c6 dé théng ké thap hon,
tuy nhién chi 14y trong 1 trang trai trong khuén khé
1 du &n nén SD nhd hon.

- Hai bd s6 liéu cla Singapore va cla ltalia 1a
gan nhu tuong déng vé céac gia tri trung binh (tri
TAN - Total Ammonia Nitrogen), trong trudng hgp &
ltalia la N-NH,*; TS, TVS, TSS c¢6 thé do ché do vé
sinh va thiic &n khac nhau. Su khéac biét 16n nhat 1a
& cac s6 lieu thap hon han vé COD, TKN va TSS
clia Trung Quéc. Diéu nay la do, tuong tu nhu & Viét
Nam, & Trung Quéc phan kho la hang héa, thudng
dudc tach riéng trudc khi réra chudng, dan tdi cac
chi s6 trén giam manh, trong khi cac chat tan trong
nuéc manh nhu TAN tuong dudng Singapore.

Bang 4: so séanh nudc thai chdn nuédi lon tir bé diéu hoa
(sau tach SS) & Singapore, Trung Qudc va ltalia

Singapore Trung Quéc Italia

Thongs6 | Trungbinh | SD (%) | Khoang n | Trungbinh | SD | n | Trungbinh | SD | n
BOD; (mgf) 2471 29 930-4980 | 139 3912 374 | 12
COD (mg/) 4917 31 1911-10898 | 140 6283 | 1817 | 311 6016 1672 | 17
TKN (mg/l) 680 52 50-4095 138 1085 467 | 128 681 1395 | 17
TAN (mg/l) 487 27 67-820 139 639 175 | 311° 522 19 |17
TS (mgf) 3768 43 | 1550-14700 | 142 5960 930 | 17
TVS(mgl) | 2256 55 | 850-10300 | 142 200 | 590 | 17
TSS (mg/l) 1310 112 75-10333 | 142 2351 699 | 12 1930 720 | 17
VSS (mgl) | 1137 4 | 709000 | 142

(ghi chu: &-TN; ®-N-NH,*)



Do ham lugng cén |6 Ilng rét cao, yéu to tién x{
ly tr& nén rat quan trong. Trong du an & Singapore
[5] phuong an lua chon 1a bé 1ang; Trung Quéc st
dung sang nghiéng va bé l&ng [6]; ltalia dung may
loc ly tam [7]. Céc két qua dugc thé hién trong bang
4. So vGi bang 3, cac két qua & bang 4 cho thay su
sai léch gilta ba dy an da gidm manh, dac biét la
cac chi tiéu lién quan dén SS sau loc bidng may do
sai lech chudn SD 4 ltalia rat thap.

Cac két qua cua Dé tai thu thap tai Trang trai
Hoa Binh Xanh dudc thé hién & bang 5.

Baéng 5: thanh phan nudc thai cac chuéng & Trang trai Hoa Binh Xanh

Tong COD COD loc Tloc | TNkhongloc | N-NH TP S
(mg/) (mg/) (mg/) (mgf) | (mg) | (mgh) (mg/)
41 8,96 5500 2254 631 1290 519 100 4570
42 8,83 7483 254 579 1387 527 508 5420
43 8,96 3786 1262 452 901 3 kil 3850
44 8,99 3156 172 497 850 415 a7 3240
51 8,99 8024 3697 848 1752 70 19 6250
52 8,99 3922 2163 605 1298 538 30 5370
53 8,97 8475 3020 825 1705 715 118 6040
54 9,03 6942 2209 mn 1719 658 77 6440
Chudng béu 881 1668 1668 501 590 476 10 300
Chudng & 8,74 7348 2209 630 1550 4 2 7560

Trung binh cdc
chudng

Mau pH

563041032 21914330 634+61 | 13104180 | 544£57 |  60:18 | 4904901

4311£1080
(n=9)

Diéu hoa pilot

(1244 63481888 (=)

16494175 n=9)

Cac kétqua mau G cac chudng (11.2013) ratkhac
so Vvdi cac két qua 18y & dau vao bé biogas (cach
cac chudng khoang 20 dén 300 m, mau & chudng
I6n hon) va & tram pilot (sau bé biogas khoang 170
m) trong thoi gian chay pilot cuéi 2014, cac gia tri
mau 18y thdi ky dau dao déng manh va thap hon
nhiéu, nhét 1a vé thanh phan hiu co.

S6 liéu vé nudc thai dau vao do Dé tai thu thap
la kha nhiéu, tuy nhién cac gia tri, nhat la COD, SS
thudng thdp hon nhiéu so véi cla nudc ngoai (chi
8 muc nudc thai sau tién xi ly - diéu hoa cla [5-
7]). Nguyén nhan clia vdn dé nay cé thé la do &
Trang trai Hoa Binh Xanh con cé “hé théng xu ly”,
tuy nhién dé chila cac bé gom (lam gidm COD, SS),
phan chubng da dudc don sach hang ngay. Nguyén
nhan nia con do phuong phap ldy mau trudc kia
mang tinh ngdu nhién, it tinh théng ké, thdi diém
ldy mau c6 thé léch so véi thdi diém 1dy mau nuéc
thai; hon niia do dudng di kéo dai, kénh dan thai
doc trién nui cé thé 1an nudc tu nhién dan téi su
pha lodng nhat dinh khé tién lugng. Sau khi da hiéu
chinh quy trinh gom mau (phu hop véi thoi diém vé
sinh chudng), néng do & nhiém mac du van thép

TAP CHI

HOA HOC ||,
ONG NGHE | [Cl N s7@ 42015

hon nhung da tiém can néng doé thong ké trong cac
tai liéu trich dan.

D6i ching véi cac sb liéu nghién clu vé chat
lugng nudc thai vao/ra bé biogas cla gia dinh chin
nudi quy mé nhd (xung quanh 10 Ign/hd) [8] ta
thay, COD dau vao chi & muic 3022+597 mg/l; TSS
= 2674+712 (n = 27), cac gia tri 6 nhiém nho hon
nhiéu. Day la su khac biét giGta chan nudi hd gia
dinh va chan nubi céng nghiép (dung it nudc hon
nén nudc thai dac hon, ngoai ra con & thanh phan
thic an cong nghiép thudng giau N, P).

Pé chac hon trong tinh thiét k&, ddm bao trudng
hgp tai dau vao c6 thé cao, ban dau ching toi dua
vao cac sb liéu gan nhat so véi Viét Nam 1a bo sé
liéu clia Trung Qudc voi hé s6 hiéu chinh theo dinh
mUc nudc st dung k = 1,333, khi d6 nuéc thai thé co
cac dac trung sau: COD = 6500 mg/l; TSS = 6103
mg/l; N-NH,* = 638 mg/l. Cac con s6 nay da bat
dau gan haon véi so liéu ma Dé tai thu thap dudc,
tuy nhién TSS van cao hon khoang 10-30%. TU cac
k&t qua théng ké tai chd, Dé tai chon cac théng sé
sau dé tinh thiét ké: COD = 7000 mg/l; TSS = 4500
mg/l; TKN loc = 650 mg/I.

Két luan

Hé théng cong nghé x{ ly 1a sy phdi hgp mot
cach hgp ly nhét gilia cac cong doan, viéc xac dinh
ndi dung, quy mé cla mbi céng doan xU ly phu
thudc réat I6n vao viéc danh gia ding dan cac nguén
s0 liéu vé nudc tho. Vi du: véi muc tiéu la xay dung
céng nghé xU ly nudc thai chan nubi Ign dat cac
yéu cau clia QCVN 40:2011/BTNMT (Quy chuén
ky thuat clia nudc thai cong nghiép) vé cac chi tiéu
chinh 1a COD, N va P véi chi phi thdp nhat; néu can
cli vao cac so liéu ti théng ké chat thai nhu 6 bang
1 hay bang 2, cac gia tri lién quan t6i COD va SS sé
bi danh gia qua cao, dan t6i thiét ké cong suét qua
du. Néu lay theo céac so liéu ti cac hé quy md nho
nhu & [8] thi s6 liéu lai qua nho so véi céac trang trai
quy md I6n, thiét ké sé thiéu céng suét.

Gan 80% tai hiu co l1a nam & pha ran, vi vay
tach 16ng/ran va x{ ly hai dong 16ng/ran riéng bang
cac ky thuat phu hgp véi dac diém dia phudng (dién
tich, khoang cach t6i khu dan cu, c6 hay khong hé
ao ho), kha nang dau tu clia chi dau tu 1a bién phap
gidm chi phi dau tu cing nhu van hanh. Tuy nhién,
s& gap van dé khi xt ly N, P bang ky thuat vi sinh vi
ty 1& C/N, C/P c6 thé khong di dé xi ly N bang cac
ky thuat vi sinh [9].



Lo&i cdm on

Bai bdo nay duoc thuc hién trong khuén khé
Pé tai cdp nha nuéc ma sé KC08.04/11-15 do B6
Khoa hoc va Céng nghé tai trg. Cac tac gia xin chén
thanh cam on éng Thai Ngé Puc - Chd Trang trai
Hoa Binh Xanh, TS Tran Van Tua - Chd nhiém Dé
tai, TS Phan B6 Hung - Chu nhiém dé tai nhanh
vé céng nghé hiéu khi, PGS.TS Nguyén Hoai Chau
- Vién truéng Vién Céng nghé Méi truong va cac
cdng tac vién khac di tham gia tich cuc va hé tro
trong qua trinh thuc hién.
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Nghién ctiu anh hudng ctia dung méi déi véi qua trinh
cay ghép ethyl acrylate va methyl methacrylate
Ién sgi keratin ¢6 ngudn goc tu Idng ga

Pham Hung Viét!, Kajiyama Mikio?, Mai Thi Phuong Thao'

"Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
2Khoa Méi truong, Truong Pai hoc Tsukuba, Nhat Ban

Ngay nhan bai 8.1.2015, ngay glii phan bién 12.1.2015, ngay nhan phén bién 25.2.2015, ngay chap nhan ding 2.3.2015

Trong nghién ciu nay, hai chat I1dng ion: 1-butyl-3-methylimidazolium chloride ((BMIM]CI) va 1-butyl-
2,3-dimethylimidazolium chloride ([BDIM]CI) dugc st dung lam dung méi cho qua trinh cay ghép
monomer ethyl acrylate (EA) va methyl methacrylate (MMA) Ién sgi keratin tach chiét ti 16ng ga.
Hiéu qua cay ghép cta EA trong [BMIM]CI va [BDIM]CI la 38% va 60%, hiéu qua cay ghép cia MMA
14 62% va 30%. Cac két qua phan tich nhiét trong Iuc va quét nhiét vi sai ciing cho thdy, cac mau vat
liéu thu dudc déu cé tinh chat cta vat liéu nhua nhiét déo. Piéu nay chliing minh rang, c6 thé st dung
chat 16ng ion [BMIM]CI va [BDIM]CI lam dung mdi cho qua trinh cdy ghép monomer Ién sgi keratin

dé ché tao vat liéu nhua nhiét déo.

T khéa: chét I16ng ion, soi keratin tu 16ng ga, véat liéu nhua nhiét déo.

Chi sé6 phan loai 2.8

DPat van de

Trong nhiing nam gan day, nghién cutu vat liéu
nhya nhiét déo cé ngudn gdc ti cac sgi tu nhién la
moét trong nhiing hudng nghién ctdu mdai trong linh
vuc polymer. Loai vat liéu nay dudc cho 1a c6 thé
giam thiu dudgc nhiing tac dong tiéu cuc déi véi moi
trudng sau qua trinh s dung do thgi gian phan huy
trong moi trudng ngén han so véi vat liéu polymer
téng hop. D& ché tao loai vat liéu nay, phuong phap
cdy ghép monomer da dugc nhiéu nhéom nghién cliu
th& nghiém va cho thay, cac vat liéu thu dugc déu
c6 tinh chat cta nhua nhiét déo. D6i tugng nghién
cliu chl yéu la sgi cellulose ti cac ngudn thuc vat
khac nhau va gan day nhat 1a sgi keratin cé nguén
gbc tu 16ng ga.

Chat 16ng ion, theo cac nghién clu trudc day,
la nhém dung méi cé nhiéu dic diém ndi trdi hon
s0 vGi dung méi hlu cd théng thudng, nhu: khdng
bay hai, khdng bat Ila, tinh chat hoa hoc 8n dinh
va c6 thé thu héi tai st dung. Mot s6 nghién cuu
ciing chi ra réng, chat 16ng ion c6 thé hoa tan t6t
céc soi tu nhién va c6 thé dugc dung lam dung mai
tach chiét thay cho cac dung méi hitu ca. Tuy nhién,

cho dén nay, chua c6 nhiéu nghién ctu vé viéc su
dung chat 1dng ion 1am dung méi cho qué trinh cdy
ghép monomer Ién cac sgi tu nhién. Vi vay, trong
nghién clu nay, ching t6i lya chon 2 chat I6ng ion
a2 1-butyl-3-methylimidazolium chloride ([omim]CI)
va 1-butyl-2,3-dimethylimidazolium ([bdim]CIl) lam
dung moi cho qua trinh cay ghép ethylacrylate va
methylmethacrylate 1&n sgi keratin tach chiét ti 16ng
ga. Anh hudng ctia dung méi déi véi qua trinh cdy
ghép dugc khao sat théng qua hiéu qua cay ghép va
cac tinh chéat nhiét cta vat liéu thu dudgc.

Thuc nghiém
Hoéa chét va thiét bi

Hoéa chatlaloaitinh khiét phan tich clia Merck: chat
khoi mao 2,2 azobis isobutylnitrile (AIBN), monomer
ethyl acrylate (EA) va methyl methacrylate (MMA),
1-butyl-8-methylimidazolium chloride ([BMIM]CI), 1-
butyl-2,3-dimethylimidazolium chloride [BDIM]CI va
cac dung méi hiiu ca butanol, toluen.

Thiét bi phan tich nhiét trong luc két hgp vsi phan
tich nhiét vi sai (TG-60A va DTA60, Shimazu, Nhat
Ban), thiét bi quét nhiét vi sai (DSC-60, Shimazu,
Nhat Ban).

*Tac gia chinh: Tel: 01687423553, Email: phuongthao198961@yahoo.com.vn
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STUDY ON THE EFFECT OF SOLVENTS
ON GRAIFTING THE. COPOLYMERIZATION
OF ETHYL ACRYLATE AND METHYL
METHACRYLATE ONTO CHICKEN FEATHER

KERATIN

Summary
In this research, two ionic liquids,
namely 1-butyl-3-methylimidazolium
chloride ([BMIM]CI) and 1-butyl-2,3-
dimethylimidazolium chloride ([BDIM]CI)
have been used as solvents for grafting

the copolymerization of monomers onto
chicken feather keratin in order to develop
thermoplastic. The grafting efficiency of
monomer ethyl acrylate in the ionic liquids
[BMIM]CI and [BDIM]CI have been 38% and
60% respectively. In contrast, in case of
monomer methyl methacrylate, these figures
have been 62% for [BMIM]CI and 30% for
[BDIM]CI. Moreover, the thermal behavior of
grafted keratin has been analysed by using
thermogravimetry and differential scanning
calorimetry. All material samples are
thermoplastic. This indicates that both the
ionic liquids [BMIM]CI and [BDIM]CI can be
used as solvents for developing thermoplastic
from chicken feathers.

Keywords: chicken feather keratin, ionic

liquid, thermoplastic.

Classification number 2.8

Quy trinh cay ghép monomer 1én sgi keratin

Léng ga (1 g), ionic liquid (15 g) dugc cho vao
binh cau 200 ml, phan Ging hoa tan dugc thuc hién &
120°C két hgp véi khudy tif va théi khi nito dé loai bd
oxy. Sau 22 h, diéu chinh nhiét d6 phan (ing 6 muc
80°C, thém 1 g monomer va 0,003 g chat khci mao
AIBN va duy tri cac diéu kién thi nghiém trong 24 h.
Daoi v6i thi nghiém tach chiét keratin, cac budc lam
tuong tu nhu trén nhung khéng c6 thém monomer.
Sau khi nhiét d6 cla phan ung trd vé nhiét do
phong, thém 200 ml butanol vao binh cau, khuay
déu bang con khudy tu. Loc két tlia bang mang loc
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thuy tinh va sdy kho & 80°C. Phan nudc loc dudc
chuyén sang mang thdm tach va ngam mang nay
trong nudc trong 48 h. Thu lai phan két tda trong
mang bang mang loc thuy tinh va déng khé phan
dung dich con lai sau loc. D bén nhiét, cac nhiét do
dac trung cua vat liéu dudc xéac dinh bang cac phép
phén tich nhiét trong lugng va quét nhiét vi sai.

Két qua va thao luan
Hiéu qua cdy ghép monomer Ién soi keratin

Theo thi nghiém tach chiét va thi nghiém cay
ghép monomer dugc md ta G trén, mdi mau vat liéu
thu dugc gém c6 3 phan khéi lugng tudng Ung vdi
budc tach loc va thu hdi khac nhau. Khoi lugng cu
thé dugc téng hop trong bang 1.

Béng 1: khéi lugng vat liéu thu dugc & cac budc tach loc, thu héi

khac nhau
Khéi lugng |  FlI, FLEA | FILMMA Fl, FLEA FI,MMA
mi (g) 0,4717 0,7566 1,2391 0,7902 1,2100 0,6080
m2 (g) 0,0120 0,0618 0,0958 0,0632 0,0234 0,1549
m3 (g) 0,0376 0,0407 0,0415 0,0420 0,0915 0,0880

Ky hiéu cac m4u nhu sau: FI M, trong d6: | : ionic liquids (n=1: [bmim]CI,
n=2: [bdim]Cl); M: monomer (EA hodc MMA)

Do khéi lugng vat liéu thu dudc 6 mang tham tach
va dong kho la khéng dang ké so vdi khéi lugng
vat liéu thu dudc & budc tach loc thi 1 bang mang
thuy tinh nén trong nghién clu nay, khoi lugng m1
cla cac mau dudc st dung dé tinh toan hiéu qua
tach chiét va hiéu qua cdy ghép monomer Ién sgi
keratin.

Hiéu qua tach chiét dudc tinh toan déi véi 2 mau
vatliéu FI, va Fl,. Hiéu qua cdy ghép monomer dugc
tinh toan déi vGi cac mau vat liéu FILEA, FILMMA,
FILEA va FI,MMA.

Cobng thuc tinh toan nhu sau:

L - . m1
Hiéu qua tach chi&t= —— 100 (1)
m(léng ga)
Hiéu qua cay ghép = m 100 (2)

m(léng ga) + m(monomer)

Theo cong thuc trén, hiéu qua tach chiét keratin
trong dung dich ion [bmim]CI va [bdim]Cl lan lugt



dat 79,02% va 47,17%. Hiéu qua cay ghép dat 38%
déi v6i mau FILEA va 62% déi v6i mau FI.MMA,
trong khi dé6 cac mau FILLEA va FILLMMA dat hiéu
qua cay ghép la 60% va 30%. Nhu vay, trong dung
moi [bmim]Cl, hiéu qua cdy ghép clia monomer
MMA cao hon EA. K&t qué nay hoan toan dai lap khi
phan Ging cay ghép xay ra trong dung méi [bdim]CI.
Nguyén nhan clia su khac biét nay cé thé do kha
nang trung hgp cia MMA va EA trong tling dung
moi [bmim]CI va [bdim]CI la khac nhau. Vi vay,
hiéu qué cay ghép monomer hoan toan khac biét
va khéng phu thudc vao hiéu qua tach chiét keratin
clia 2 dung moi [bmim]CI va [bdim]CI.

Tinh chét nhiét cda vét liéu

D6 bén nhiét cla cac mau vat liéu duge xac dinh
dua trén 2 phép phéan tich nhiét lién hgp TGA va
DTA.

Két qua phéan tich TGA: trong khoang nhiét do 50-
500°C, toc do gia nhiét 10%phat, dudng cong TGA
clia cac mau vat liéu tuong déi gibng nhau (hinh 1).
Khai lugng cac mau vat liéu gidm nhe trong khoang
tl 50°C dén 230°C do su bay hai nudc cua vat liéu.
Khi ti€p tuc tang nhiét do 1én dén 500°C, céac lién
két trong phan tl keratin nhu lién két hydro, lién
két disulfide, lién két peptide bi pha huy, dan dén
khéi lugng vat liéu bi gidm manh, thé hién bdi do
déc cla cac duong TGA (ing vGi khodng nhiét do tu
230°C dén 500°C. K&t qua nay tuong tu véi két qua
clia nhién cutu da dugc cong bo clia Laura Martinez-
Hernandez [1]. Theo nghién cuu nay, khi gia nhiét
déi vai vat lieu polymer cé ngudn goc tu 16ng ga
dudc ché tao bang phudng phap cay ghép MMA sl
dung chéat khoi mao KMnO,/malic acid, khdi lugng
clla vat liéu cling gidm nhe tl 25-220°C va gidm
manh tu 220-400°C [2].

m(g)

3

25

—FIl
= = FIIEA

=« FIIMMA

0 100 200 300 400 500 600
Temperature (°C)

Két qua phéan tich DTA: theo két qua phan tich
DTA, qua trinh gidm khai lugng vat liéu do mat nuée
dudc thé hién bdi su xuat hién clia cac peak thu
nhiét & gan 100°C (hinh 2). Trong khoang nhiét do
150-500°C, bén canh sy xuat hién dinh peak thu
nhiét réng vao khoang 230°C, cac duong DTA cla
cac mau vat liéu cly ghép con co6 su xuét hién cla
cac dinh peak thu nhiét nhd, nam trong khoang trén
250°C. Nhu vay, ngoai su pha huy céac lién két trong
phan t keratin & khoang nhiét do cao, két qua phan
tich DTA con cho thay su pha huy cac lién két cla
polyethyl acrylate va polymethyl acrylate trong mau
vat liéu cay ghép. Diéu nay ching td, monomer cé
thé tham gia cdy ghép lén sgi keratin trong dung
moi la chat 16ng ion va c6 kha nang lam tang do
bén nhiét cha vat liéu cay ghép so vdi keratin tach
chiét.

Két qua phéan tich DSC: két qua phan tich DSC
cho thay, hau hét cac mau vat liéu déu trai qua cac
qué trinh chuyén pha tuong tu vat liéu polymer nhu
chuyén pha thuy tinh, tai két tinh va néng chay. Di
vGi cac mau keratin tach chiét trong 2 dung moi
[omim]CI va [bdim]Cl, nhiét do chuyén pha thuy
tinh va nhiét do tai két tinh cta mau Fl, (60,35°C
va 124,01°C) thdp hon han so véi mau F1,(16,91°C
va 63,46°C), tuy nhién khong co su khac biét nhiéu
trong nhiét dé néng chay (201,07°C va 206,56°C).
Diéu nay chiing minh, chat16ng ion c6 anh hudng I1én
dén tinh dan héi va su sdp xép tinh thé cla keratin
trong suét qua trinh tach chiét va cé anh hudng
khéng dang ké t6i nhiét dd néng chay cla vat liéu.
Bén canh dé, do sy anh hudng clia dung moi doi véi

—FR2
= = FI2EA
=+ FIZMMA

0 100 200 300 400 500 600

Temperature (°C)

Hinh 1: duong TGA cta cac mau vét liéu st dung [bmim]CI (I,)
va [bdim]ClI (1,) lam dung méi cho qué trinh cdy ghép
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Hinh 2: duéng DTA cla cac méu vat ligu sd dung [bmim]ClI (1) va [bdim]CI (1,) lam dung méi cho qua trinh cdy ghép

hiéu qua cay ghép clia cac monomer la khac nhau,
nén cac gia tri nhiét dé dic trung clia cac mau vat
liéu cdy ghép cuing mot monomer nhung trong cac
dung moi khac nhau c6 su khac biét I16n (bang 2).

Béng 2: cdc nhiét dé ddc trung cla cdc mau vat liéu

Miuvatlieu | Tg(°C) | Tec (°C) Tm (°C)
Fl, 60,35 124,01 201,07
FI.EA -20,29 56,99 181,14
FI,MMA - 89,03 189,00
Fl, 16,91 63,46 206,56
FI,EA 19,01 82,45 178, 00
FI,MMA 22,38 82,08 169,03

Vé tinh chét nhiét cGa vat liéu, cadc mau vat liéu
cdy ghép FILEA, FLLEA, FI,MMA déu c6 tinh chat
dan héi clia vat liéu cao su. So sanh véi nhiét do
tai két tinh cho thay, tinh chat nay dugc duy tri
trong mét khodng nhiét do tuong déi réng (-20,29-
59,99°C d6i v6i mau FILEA; 19,01-82,45°C déi véi
mau FILEA; 22,38-82,08°C doi véi FILMMA). Thém
vao do, su xudat hién cla cac peak néng chay - mot
trong céac tinh chat dac trung cta nhya nhiét déo
cho thdy vat lieu nhuya nhiét déo cé thé dugc ché
tao béng phuong phap cdy ghép monomer Ién sgi
keratin trong chat 16ng ion [3].

Kha ndng dé khuén film cla vat liéu: dé khao sat
kh& nang tao hinh dang cla céac vat liéu thu dudc,
khoang 0,5 g véat liéu méi loai dudc hoa tan trong 2
ml dung dich DMSO trong 48 h dé khao sat su tao
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thanh cac tdm film méng. Ngoai tri mau vat liéu Fl.
va Fl,, cdc mau vat liéu cady ghép monomer déu cé
thé tao thanh cac tam film mdng (hinh 3). Diéu nay
cho thay, phudng phap cdy ghép monomer trong
chét 16ng ion c6 thé lam tang tinh chéat nhiét déo
cla vat liéu.

FIIEA

ey

Hinh 3: cac tdm film duoc tao thanh tu cdc vat liéu keratin

cdy ghép monomer
Két luan

Chét1dng ion [obmim]Clva [bdim]Cl c¢6 thé dugc s(i
dung lam dung méi cho quéa trinh cdy ghép monomer
ethyl acrylate (EA) va methyl methacrylate (MMA)



lén sgi keratin c6 ngudn gdc tli 16ng ga dé ché tao
vat liéu nhya nhiét déo. Trong dung méi [omim]Cl,
hiéu qua cay ghép clla MMA cao hon EA (62% va
38%). Trong dung moi [bdim]Cl, EA dat hiéu qua
cdy ghép cao hon MMA (60% va 30%). Ngoai ra,
cac mau vat liéu cay ghép déu co tinh chat dan hoi
trong khoang nhiét dé rong va déu mang tinh chét
cla nhua nhiét déo.

L&i cadm on

Nhém téac gid chédn thanh cam on su hé trg kinh
phi tir dé tai TN.14.24 cuda Trudong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Ha Noi va Quy hoc
béng JASSO cho nghién cuiu nay.
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Xac dinh S|butram|n co mat trai phep trong thuc pham
chtic ndang giam béo bang phuong phéap sac ky 16ng
hiéu nang cao (HPLC)

Lé Dinh Chi!, Lé Thi Hong Hao*

"Truong Pai hoc Dugc Ha Noi
2Vién Kiém nghiém An toan Vé sinh Thuc phdm Quoéc gia

Ngay nhan bai 20.1.2015, ngay gli phan bién 20.1.2015, ngay nhan phdn bién 24.2.2015, ngay chdp nhan ding 27.3.2015

Phu’dng phap sac ky 16ng hiéu ning cao (HPLC) dugc phat trién cho viéc xac dinh sibutramin trong
cac san pham giam can ty nhién dudi dang vién nang cling va vién nang mém. Hé théng HPLC véi
cot C18, nhiét dd cot dugc dat & 30°C trong khi phéan tich, detector sii dung PDA i = 225 nm, téc dd
déng 1,0 ml/min véi pha déng gém acetonitrile va dung dich dém kali dihydrophosphate 0,05M cé
pH = 4,0 (thanh phan cla pha dong dudc thay ddi theo chuong trinh gradient), thé tich bom mau 50
pl. Phuong phap da dugdc xac nhan ddy du gia tri st dung va dudc dung dé xac dinh sibutramine
trong 34 san pham giam can ban trén thi trudng. K&t qua cho thay, c6 11 san pham cé sibutramine

S ham lugng tii 11,0 mg dén 34,6 mg cho dang vién nang.

T khéa: HPLC, phuong phdp xdc dinh, sibutramin, thuc pham gidm can.

Chi sé phéan loai 2.10

DETERMINATION OF SIBUTRAMINE ILLEGALLY
DRESENIED IN WEIGHT LO8& PRODUCTS BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

Summary

A simple reversed-phase HPLC method has been
developed for the determination of sibutramine
in natural slimming products under forms of hard
capsules and soft capsules. For chromatography
system, the method has used a C18 column maintained
at 30°C during analysis, a PDA detector set at 225 nm,
a flow rate of 1.0 ml per minute with mobile phase
consisting of acetonitrile and a 0.05M solution of
potassium dihydrophosphate with pH adjusted to 4.0
(the composition of mobile phase has been controlled
by a gradient program), and an injection volume of 50
ul. The method has fully validated the using and used
values to detect the illegal presence of sibutramine in
34 slimming products, of which 11 products contain
sibutramine at levels varying from 11.0 mg to 34.6 mg
per capsule.

Keywords:
slimming.

determination, HPLC, sibutramine,
Classification number 2.10
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Pat van de

Béo phi hién dang l1a mét van dé mang
tinh toan cau, gay anh huéng khong tét tGi
stic khde, lam tang nguy cd mac cac bénh
ly nghiém trong nhu tiéu dudng, tim mach.
B&o céo cla Té chic Y t& thé gi6i nam
2008 ghi nhan khoang 1,4 ty ngudi trudéng
thanh c6 do tudi trén 20 dudc x&p vao 16p
thira can, trong s6 dé hon 200 triéu nam
giéi va gan 300 triéu phu ni da béo phi
[1]. Chinh vi vAy, nhu cau gidm béo ciing
theo dé ma tang Ién. Phudng phap diéu tri
gidm béo chinh la an kiéng két hgp hoat
dong thé Iuc va thudc diéu tri béo phi cling
dudc sl dung dé tidng cudng tac dung.
Tuy nhién, tat ca cac thuéc diéu tri gidm
béo déu cé nhiing tac dung phu di kém,
doi hdi su theo dodi sat sao cla bac si diéu
tri khi k& don, song van cé nhiing trudng
hgp tac dung phu clia thuéc nghiém trong
dén mdc phai thu héi khéi thi trudng, nhu
trudng hop cua sibutramin. Hoat chat nay
bat dau dudc st dung diéu tri gidm can tu
nam 1998 va bi thu hoi khdi thi trudng tai
chau Au tu thang 1.2010 [2], bi bd sung
chéng chi dinh tai My tu thang 8.2010 do



tac dung phu nghiém trong vé tim mach [3]. Tai Viét
Nam, cho téi nay chua c6 nghién clu nao dugc thuc
hién vé tinh trang lam dung trai phép sibutramin
trong thuc phdm chiic nang gidm béo, song véi tinh
hinh thuc té trén thé giGi, day 1a mot nguy co nhiéu
kha nang sé xay ra. Trong nghién cliu nay, ching
t6i xay dung mét phuong phap dé phan tich phat
hién sibutramin cé mat trai phép trong thuc pham
chiic nang s dung HPLC, nham dua ra mét cong
cu phan tich phu hgp cho viéc gép phan giam sat,
danh gia mdc do an toan cla thuc pham chiic nang
gidm béo dang luu hanh trén thi trudng nudc ta.

Thuc nghiém
Héa chét

Chat d6i chiéu sibutramin  hydroclorid
monohydrate ma s6 MFCD04039806 cua Hang
Sigma - Adrich (My), methanol (MeOH), acetonitril
(MeCN), ethanol, aceton, KH,PO, loai LiChrosolv
dung cho HPLC cla Hang Merck (Puc), nudc céat
2 lan dudc loc qua thiét bi loc mang siéu sach
Millipore.

Thiét bi va dung cu

Hé thong HPLC Shimadzu LC 20AD trang bi
detector PDA clia Hang Shimadzu (Nhat Ban), cét
sac ky C,, Symmetry Waters (250x4,6 mm; 5 um),
tién cot C,, Symmetry Waters (20x3,9 mm; 5 um),
can phan tich ¢6 dé chinh xac 0,00001 g cta Hang
Mettler Toledo (Thuy Sy), may do pH Meter 744
cla Hang Metrohm (Thuy Sy), may ly tam Hermle
Z383K cula Hang Hermle (Blc) va cac dung cu
thong thudng khac clia phong thi nghiém.

Péi tuong nghién cuu

Cac méau nghién ctu gém 34 méau thuc pham
chiic nang gidm béo dudc thu thap trén thj trudng
va ma héa (27 méau nang cting tti NCO1 dén NC27,
7 mau nang mém ti NM01 dén NMOQ7).

Két qua va ban luan

Khdo sét cdc diéu kién téi uu dé phan tich
sibutramin bang HPLC

P& tim dudc diéu kién sic ky t6i uu cho viéc phan
tich sibutramin trong cac mau thuc phdm chuic nang
gidm béo, chuing t6i da khao sat budc séng t6i uu dé
ghi séc ky dé cho detector, thanh phan pha dong,
chuong trinh gradient dung méi, téc dé dong pha
doéng. K&t qua céac diéu kién sac ky dugc s dung
chinh thiic dé phat hién sibutramin trong cac méau
thuc phdm chiic nang dugc trinh bay & bang 1, riéng
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chuong trinh gradient dung méi dugc trinh bay tai
bang 2.

Béng 1: diéu kién sdc ky dugc lua chon sau khi khdo sat t6i uu héa

STT Théng sé sic ky

1 Thé tich tiém méu: 50 pl

Cot sdc ky: C,, Symmetry Waters (250x4,6 mm; 5 um) s
dung cung tién cot C,, Symmetry Waters (20x3,9 mm; 5 um)

3 Nhiét dé cét: 30°C

Pha déng: Acetonitril - dung dich KH,PO, 0,05M, pH 4,0
(thanh phan thay déi theo chuang trinh gradient dung mai)

5 Téc dé dong: 1,0 mi/phut

6 Budc séng ghi sdc ky do: 225 nm

Dung dich chudn sibutramin: dudc chudn bi trong methanol,

khoang néng dé tir 1-200 ppm.

Bang 2: chuong trinh gradient dung méi pha déng

Ty I1& pha déng (%)
o D dich KH,PO, 0,05M

hat ung dic ,PO,0, , -
(Phet) (pH = 4,0) Acetonitril

= 80 20

1 80 20

& 60 40

11 50 =

12 50 2

Khao sat quy trinh xd Iy mau

P& khao sat quy trinh chiét sibutramin tién hanh
khao sat dung moi chiét, thai gian chiét (déi véi ca
vién nang clng va vién nang mém), khdo sat diéu
kién loai béo (véi vien nang mém), cu thé nhu sau:

Khdo sdn dung méi chiét: dé khao sat chiét
sibutramin ra khéi nén mau bang cac dung méi khac
nhau nhu: nuéc, methanol (MeOH), ethanol (EtOH),
aceton va acetonitril (ACN) v6i hai dang bao ché,
méi loai sU dung mét mau dai dién nhu sau: vién
nang cling (ma s6 mau NCO07) va vién nang mém
(ma s6 mau NM07). Cac mau nay qua khao sat sg
b6 dudc biét co chiia sibutramin trai phép can dugc
khao sat dé danh gia hiéu qua chiét tach cta 5 loai
dung maéi trén.

MA&u sau khi dugc trén déu dem di can khoang
0,5 g cho vao ong ly tam 50 ml, thém chinh xac 20
ml dung moi chiét, sau dé rung siéu am 15 phut va
ly tam 6000 vong/phut trong 5 phat. Lay phéan dich
trong phia trén loc qua mang loc 0,22 um va dugc
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phan tich trén hé théng HPLC vai detector PDA, két
qua thé hién trong hinh 1 va hinh 2.

. o ,
Khao sat dung moi chiet B Khao sat dung moi chiét

30 164
¥ 299

Dunginoi chiet
ACN  Aceton  H20

ung moi chiet

EtOH  MeOH [tOH  MeOH  ACN  Aceton  H20

Hinh1: biéu dé biéu dién
hiéu qué chiét sibutramin
trong méu vién nang ciing

Hinh 2: biéu dé biéu dién
higu qué chiét sibutramin
trong méu vién nang mém

Qua khao sat thuc nghiém cho thay, 6 ca vién
nang cling va vién nang mém khi chiét bang dung
moi methanol cho hiéu qua chiét sibutramin ra khoi
mau la cao nhéat. Hon nia, trong qua trinh chiét véi
methanol, mau cling trong nhat va it can nhat.

Khdo sat thoi gian chiét mdu: can chinh xac
khoang 0,5 g mau trdng sau khi da dugc déng nhat
cho vao éng ly tam 50 ml, thém mét lugng chuén
xac dinh réi 14c déu va dé yén khoang 30 phut. Sau
d6 thém 15 ml methanol, day kin nap, l1ac déu, dem
rung siéu am. Dem ly tdm va gan ldy I6p dich trong
phia trén. Chiét lai lan hai véi 10 ml methanol. Gép
dich chiét va dinh mdéc dd 25 ml. Loc 14y dich va
phan tich trén hé théng HPLC. Tién hanh khao sat
tai cac khoang thoi gian khac nhau. Két qua thu
dugc dugc thé hién & bang 3.

Béng 3: két qua khao sat thoi gian chiét mau

STT 1 2 3 4 5

Thai gian (phut) 5 10 15 20 25

Dién tich pic thu dugc

831703 | 923391 979067 | 1029493 | 1033827

(s6 do digital trén tich
phan ké)

KE&t qua khao sat cho thay, khoang thoi gian tu
20 phut dén 25 phut cho hiéu qua chiét tét nhat,
khodng thgi gian tU 5 phat dén 15 phut cho hiéu
qué chiét kém hon. Tuy nhién, néu thoi gian chiét
mau tl 25 phut sé khong lam tang hiéu qua chiét,
ma tham chi cé thé bi nhiéu tap chat chiét cung.
Vi vay, chung téi lya chon thGi gian rung siéu am
dé chiét chat phan tich sibutramin trong thuc phdm
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chlic ndng giam béo la 20 phut. Tuy nhién, véi vién
nang mém, do cé chiia ham lugng chéat béo cao nén
néu khong loai chat béo trudce, pic dé bi &nh hudng
bdi nén, dan dén két qua khong chinh xac. Do do,
chlng téi da tién hanh bd sung thém coéng doan
loai chat béo véi vien nang mém trudc khi phan tich
HPLC.

Khdo sat quy trinh loai béo trong mau thuc phdm
chic ndng: cac dang thuc phdm chic ning vién
nang mém chua rat nhiéu chat béo, can dugc loai
bé dé lam sach mau. Chung téi lya chon quy trinh
XU ly mau giéng nhu véi vién nang cting va cé6 khao
sat thém mot sé diéu kién loai chat béo. K&t qua
thuc nghiém thu dudc thé hién trong bang 4 va hinh
3, hinh 4.,

Béng 4: két qua khdo sat dung méi loai chat béo

T

n-Hexan
(trong méi trudng HCI)

Diethyl ether

n-Hexan (trong mi truiong HCI)

Dung méi Diethyl ether

Dién tich pic thu dugc

(s dodigtel e fch pran k) | 7711

857146 1024595 1038394

Al
250m 4o (100)

0

I
Vi o)

200

1
0]

25007
20
15007

1000]

500 2
L — WJ

0] %
T T T T T
00 25 50 75 100 125

15‘\1 min ﬂDHHZS‘ ‘SG‘H‘7‘5”“10‘0””\2‘5””15‘[}”‘"\\/\

Hinh 3: sdc ky d6 méu trdng

thuc pham chdc nang nang
mém chua loai chat béo

Hinh 4: sdc ky d6 m&u trdng

thuc phdm chiic ndng nang

mém thém chudn 200 ug/mi
loai chdt béo bang n-hexan (H*)

K&t qua G bang 4, hinh 3 va hinh 4 cho thay, khi
loai chat béo bang dung moi hiiu cd (n-hexan va
diethyl ether) két hgp véi axit héa dung dich chiét
mau (bang axit HCI) sé& cho hiéu qua chiét t6t hon
nhiéu so vGi khi chi loai béo bang dung méi hiu co.
Piéu nay c6 thé giai thich do sibutramin cé cé géc N
nén mang tinh kiém yé&u. Vi vay, trong moi trudng axit
thi chat phan tich sibutramin ton tai duéi dang mudi
hydrochlorua, hau nhu khoéng tan trong cac dung
moi hiiu cd loai chat béo. V&i hiéu qua tuong ducng
nhau nén chung téi lya chon dung mdi n-hexan dé
loai chat béo (vi dung moi diethyl ether c6 mui khé
chiu, déc han, dé& bay hai va dé chay né hon).



Tham dinh quy trinh phan tich

D6 ddc hiéu: dé danh gia do dac hiéu cla quy
trinh phan tich va x{ ly mau, ching t6i da tién hanh
phan tich trong diéu kién lya chon va khao sat toi
Uu da trinh bay & phan trén. Véi mau thuc pham
chtic nang khéng chua sibutramin, trén sac ky do
khéng xuét hién pic nao co6 cung thgi gian luu vdi pic
cla sibutramin trén sac ky dé ctia dung dich chuén
sibutramin (hinh 5). Déng thdi, trén sac ky doé cula
mau thuc phdm chtic ndng thém chuén sibutramin
xudt hién pic sibutramin dugc tach riéng ré (hinh 6).
Nhu vay, quy trinh dap ting dudc yéu cau vé do dac
hiéu khi phéan tich sibutramin.

mAU Pty
225nm,4nm (1.00) b

250~ ke

200

150]

1007

LB B B B B B e e
00 50 100 150 min ) % 5 A T A

Hinh 6: sdc ky dé cda dung
dich m4u trdng thuc pham
chuc ndng thém chuéan
sibutramin 200 ug/ml

Hinh 5: sdc ky d6 cta dung
dich méu trdng thuc pham
chiic ndng gidm béo

Gidi han phat hién (LOD) va gidi han dinh lugng
(LOQ): dé xac dinh LOD, ngudi ta pha lodng dung
dich chudn hén hgp lam viéc nhiéu lan bang dung
dich methanol cho dén khi khéng con thu dudc dap
ling pic cda sibutramin trén sac ky dé. Két qua thuc
nghiém cho thay, 6 muc néng dé sibutramin la 0,2
ug/ml, sic ky dé cho pic sibutramin cao khoang gép
3 lan (hinh 7) dao dong dudng nén va ¢ muc nong
dé 0,5 pug/ml pic sibutramin cao gap khoang 10 lan
dao dong dudng nén. Nhu vay, phudng phap da xay
dung dat gidi han phat hién (LOD) la 10 ug/g, con
gidi han dinh lugng (LOQ) la 25 ug/g.

mAU
-225nm,4nm (1.00)

/14.583/194893

Hinh 7: sdc ky dé ctia dung dich mau trdng thuc phdm
chiic ndng thém chudn sibutramin 0,2 ug/ml
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D¢ dung cla phuong phdp: do dung cla phuong
phap dugc danh gid bang cach thém chuén
sibutramin vao nén mau thuc phdm gidm béo khong
chta sibutramin qua danh gia so bd va xac dinh ty
l& (%) thu héi clia chudn sibutramin khi x{ Iy m&u
va phan tich theo quy trinh da xay dung. BJ dung
cla phuong phap dugc thdm dinh trén mot nén mau
nang mém NMO01 va mét nén mau nang cting NCO1.
Cac mau dudc thém chudn & muc 10 pg/ml (0,5
mg/g). Két qua phan tich v6i nén mau nang mém
c6 do thu héi R(%) = 93,1-99,9% va véi nén mau
nang clng cé doé thu héi R(%) = 97,9-106%. Theo
AOAC, tai mic nong do 100 ng/ml-10 pg/ml, dé thu
hoi clia phudng phap phai dat 1a 80-110% [4]. Tu
bang két qua trén ta thay, sibutramin cé hiéu suét
thu h6i déu nam trong gidi han cho phép. Nhu vay,
phudng phap cé do thu héi dat yéu cau ctia AOAC
khi phan tich sibutramin trong vién nang.

Do ldp lai cia phuong phdp: khao séat trén mot
nén mau nang ctng (NC07) va mot nén mau nang
mém (NMO7) cé phat hién sibutramin. X Iy mau va
tiém mau vao hé théng HPLC & cac diéu kién da
chon. D6 lap lai cla phuong phap dugc danh gia
théng qua do léch chuédn va do léch chuén tuong
déi. Két qua phan tich v6i nén mau nang mém (ham
lugng trung binh 44,6 mg/g) c6 d6 lap lai RSD(%):
3,2% va v6i nén mau nang cling (ham lugng trung
binh 32,7 mg/g) c6 dd lap lai RSD(%): 2,6%. Theo
AOAC, tai muc nong doé 100 pg/ml, do lap téi da
chap nhan cé gia tri RSD(%) la 5,3, con tai muc
0,1% thi gia tri t6i da cia RSD(%) la 3,7 [4]. Nhu
vay, phuong phap c6 do lap dat yéu cau cia AOAC
khi phan tich sibutramin trong vién nang mém va
vién nang cung.

Ung dung phan tich sibutramin trong thuc
pham chic nidng giadm béo

Chang t6i da tién hanh thu thap ngau nhién 34
san phdm thuc pham chiic nang gidm béo trén thi
trudng. Mau dudc xU ly theo quy trinh phan tich va
xac dinh ham lugng sibutramine theo phuong phap
da t6i uu trén, két qua thu dudc cho cac mau phat
hién cé chua sibutramin dugc liét ké & bang 5.



Béng 5: két qua phan tich sibutramine trong mét s6 mau
thuc phdm chiic ndng gidm béo c6 chua sibutramin

STT | Mihoéa Tén mau Tinh trang méu, nha sén xuat sibl:?:r‘nli:q(?r?glg)
3 NC02 Nang cling Trong lo nhya, khong rd xuét xd 22,0
5 NM02 Nang mém Nguyén lo, khong rd ngudn géc 274
7 NM03 Vién nang Lo nhua, khdng nhan méc 416
8 NC05 Best slim Nguyén lo 40 vién, s6 16 108200 35,0
9 NC06 Nang clng Trong lo nhya, khong rd xuét xd 56,4
12 NCO07 Vién nang giam béo Nguyeén lo, khong nhan mac 53,2
14 | NMo7 Nang mém Trong o nhua, khong xuét xu 29,0
15 | Ncos | Vn e GEMOEO | Nguyen nop 3 vien, s 1 20120801 392
21 | Net4 Thiﬁ (fnh;rn”h;:”;;‘fng Lo nhya, khong nhn méc 394
27 NC20 Perfect Slim USA Trong tdi nilon, khong nhan mac 69,2
B | No2s | Vengamoanoma | NOUenie SO0 1I06TE NSX: 18

TU bang két qua trén nhan thay, trong 34 mau
phan tich dugc danh gia phat hién 11 mau (32%)
chiéia chat cdm sibutramin véi ham lugng tu 22,0-
69,2 mg/g. Cac mau duang tinh tap trung chi yéu &
dang vién nang cling, khong c6 nhan méac va xuat
xu.

Két luan

SU dung phuong phap séc ky 16ng hiéu nang cao
(HPLC) trén cot C18 két hop vai xU ly mau bang
céach chiét sibutramin truc tiép tii nén mau thuc pham
chtic nang bang methanol, ching t6i da xay dung
dugc moét quy trinh phén tich sibutramin c6 gidi han
phat hién (LOD) Ia 10 ug/g, con gidi han dinh lugng
(LOQ) la 25 ug/g; do thu hoi (R%): 93,1-99,9% va
vGi nén mau nang clng c6 do thu héi R(%): 97,9-
106%; d6 1ap lai nén mau nang mém RSD(%): 3,2%
va mau nang cting c6 do lap lai RSD(%): 2,6%.
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Ung dung quy trinh trén cho 34 mau thuc pham
chlic nadng gidm béo thu mua ngau nhién trén thi
trudng, két qua cho thay, c6 téi 11 mau (32%) chia
chat cam sibutramin v6i ham lugng tu 22,0-69,2
mg/g. Nhu vay, c6 thé thdy viéc dua trai phép chat
cam vao thuc phdm chic ning dé tao ra hiéu qua
Itia d6i ngudi tiéu dung 1a tuong ddi phé bién, ké ca
véi nhiing thuc phdm chiic ndng cong bé chi chia
thanh phan cé ngudn géc tu nhién, va nguy cc nay
cang cao véi nhiing thuc phdm chic ning tréi ndi
khong rd nguén goc, xuat xt (trong 6 mau khong rd
ngudn gbc c6 dén 5 mau phat hién thay sibutramin,
tuong duong 83%). Hién tugng nay cho thay, viéc
quan ly thuc phdm chic nang néi chung va thuc
ph&m chiic nang gidm béo néi riéng can dugc thuc
hién nghiém ngat han; dong thai, ngudi tiéu dung
can canh giac, can nhic cén than khi s dung thuc
phdm chiic ndng, nhat 1a nhiing thuc phdm chtic
nang khéng dugc phan phoi qua kénh chinh thic,
khong c6 ngudn goc va xuat xu rd rang.

Tai liéeu tham khao

[11 World Health Organization
mediacentre/factsheets/fs311/en/).

[2] European Medicines Agency (EMEA), EMEA
recommends suspension of marketing  authorizations
for sibutramin (http://www.ema.europa.eu/docs/en_GB/
document_library/Pressrelease/2010/01/WC500069995.

pdf).
[B1 US Food and drug administration (http://

www.fda.gov/safety/medwatch/safetyinformation/
safetyalertsforhumanmedicalproducts/ucm228830.htm).

[4] Gaithersburg M.D (2012), “Guidelines for standard
method performance requirements”, Official Methods of
Analysis, Appendix F, AOAC INTERNATIONAL.

(http://www.who.int/



QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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