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This paper studies the ability to treat cyanide in wastewater with H,O,
and NaOCI. The research model includes 1 sedimentation tank with
dimensions of 50x50x50 cm, a reaction cell with dimensions of
50x50x50 cm and a magnetic stirrer. The object of the research is
wastewater collected at the selection line, copper and nickel mines -
Cao Bang. Wastewater quality was surveyed 4 days from 5/3/2023 to
8/3/2023 with frequency 4 times/day at 1:00 am, 7:00 am, 1:00 pm and
7:00 pm. The model was operated with wastewater samples NT11 and
NT15 collected at 13h on 7/3/2023 and 13h on 8/3/2023 with pH value
and concentration of chlorine, CN respectively 8.8 and 8,7; 4459 and
3879 mg/l; 0.41 and 0.34 mg/l. The results of the survey on the
influence of chlorine showed that the amount of chlorine treated by
H,0, in the studied conditions was very low, so it can be seen that
chlorine has little effect on the CN treatment process at this condition.
Analytical results showed that for research subjects with CN
concentrations is about 0.34 - 0.41 mg/l, the dosage of 37% H,0O, and
82% NaOClI suitable for treatment was 1.0 : 0 ,5ml/l wastewater with a
reaction time of 20 minutes. Output wastewater is in QCVN 40:2011
(column A) for total CN parameter.
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Bai bao nay nghién ciru kha nang xt 1y Xyanua trong nudc thai bang
H,0, va NaOCl. M6 hinh nghién ciru bao gdom 1 ngan ling co kich
thudc 50x50x50 cm, mdt ngan phan tng cé kich thude 50x50x50 cm va
mot thiét bi khudy tir. Dbi trong nghién ciru 1a nude thai dugc ly tai
day chuyén tuyén, mo dong, niken — Cao Bang. Chat lugng nudc thai
dugc khao sat 4 ngay tir ngay 5/3/2023 dén ngay 8/3/2023 véi tan suat 4
lan/ ngay vao 1h, 7h, 13h va 19h. M6 hinh dwoc van hanh véi mau nudc
thai NT11 va NT15 duoc lay tai thoi diém 13h ngay 7/3/2023 va 13h
ngdy 8/3/2023 véi gia tri pH va ndng d6 Clo, CN lan luot 12 8,8 va 8,7;
4459 va 3879 mg/l; 0,41 va 0,34 mg/l. Két qua khao sat anh huong cua
clo cho théy, lugng clo bi xir 1y bai H,0, trong diu kién nghién ciru rat
thip nén c6 thé thiy & clo it anh hudng t6i qua trinh xir Iy CN tai diéu
kién nay. Két qua phan tich nhan thdy @ng véi dbi twong nghién ctru cé
ndng d6 CN nam trong khoang 0,34 - 0,41 mg/l thi liéu luong H,0,
37% va NaOCl 82% phu hop dé xur 1y 1a 1,0 : 0,5ml/I nuéc thai véi thoi
gian phan tmg 20 phat. Nudc thai dau ra nam trong QCVN 40:2011 (cot
A) d6i véi thong s6 CN tong.
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1. Gioi thigu

Xyanua (CN) 1a mot chét doc, va nd thudng co6 mit trong nudc thai cong nghiép cua mot sb
nganh nhu khai khoang, xi ma, thuoc da, son, chat bao quan g, dién tir, hoa chat va mot sb
nganh nghé céng nghiép khac. Dic biét trong mot sé6 nganh nhu khai thac khoang san, xi ma c6
ham lugng Xyanua rat cao. Nudc thai nganh khai thac khoang san hay xi ma thudng chira céc ion
kim loai ning gay anh huong xau tdi strc khoe con ngudi nhu kém, cromat, niken, sat, dong, chi,
thuy ngan, va ddc biét n6 con chira cac chit doc khac nhu Xyanua, cac chét hoat dong bé mat, cic
chat hitu co phu gia. Do d6, nudc thai nganh niy can phai dwoc xir Iy dé tranh gy 6 nhiém moi
truong, gy anh huong dén sirc khoé con ngudi [1]. Xyanua 1a mot chat doc, hoat dong manh,
trong cong thirc phan tir chira nhém anion cacbon-nito. Xyanua c6 thé ton tai ¢ dang anion
xyanua tu do (CN) hoic ¢ dang hop chit nhu Xyanua kali (KCN), Cyanogen clorua (CNCI)...
MJi dang ton tai cua Xyanua s& co dic diém va tinh chit khac nhau, tuy nhién, xyanua c6 tinh
ddc manh va s& gy tir vong néu dé thim qua da, hit phai hodc an phai ¢ liéu lwong 16n [2].

Thong thudng, xyanua dugc chia lam 2 nhom chinh bao gdm nhém phén ly axit manh (SAD)
va nhém phan ly axit yéu (WAD). SAD bao gém nhém xyanua (CN) lién két manh véi vang,
k&m, bac, sit hay 1a CO. Do d6, SAD thudng kho bi oxy hoa hodc phan huy. Xyanua & dang nay
thuong duoc xu ly bang phuong phap vat 1y nhu két tia hodc mang loc. Nhom phan ly axit yéu
(WAD) bao gdm cac hop chét xyanua d& phan ly & moi truong axit. WAD doc hon va kém 6n
dinh hon vé& mit hod hoc so véi SAD. Do d6, WAD c6 thé duoc xir Iy bang phuong phéap sinh
hoc hoac hoa - 1y [3].

Do dic thu san xuat khac nhau nén nuéc thai va nudc rira ¢ nhimng dic tinh khac nhau tuy
nhién, nhin chung xyanua cé dic diém, tinh chat nhu sau:

- Xyanua c6 thé ton tai & cac thé ran (cic mudi xyanua kiém nhu NaCN, KCN thuong ton tai
0 dang tinh the) thé l1ong (nhu axit xyanhydric - HCN) va thé khi (nhu Dixyan - CN, — khi nay
thuong tan tét trong H>0 va ruou). Tuy nhién, xyanua ¢ ca thé ran va thé long deu tan t6t trong
nuéce tao thanh cic mudi xyanua hodc axit xyanhydric (HCN). O thé 1ong, mot sb mudi xyanua
ctia kim loai kiém c6 thé phan timg CO, trong khong khi dé tao thanh HCN theo phuong trinh (1):

2NaCN + CO, + H,O - 2HCN + Na,CO3 1)

- HCN va cac xyanua c6 tinh khir manh nén dé dang bi oxy hoa béi oxy trong khong khi hodc

céc tac nhan oxy hoa dé tao thanh xianat theo phuong trinh (2):
2CN + O, - 2CNO (2)

Tuy nhién, san pham phan ung 1a xianat van la chat doc hai, do d6 khi sir dung bién phap oxy
hoa dé xtr Iy CN trong nudc thai thuong phai b sung thém xtic tac dé qua trinh oxy hoa xay ra
triét de, san pham Cuoi cung tao ra chi la CO, va nudéc [4].

- M6t s6 mudi xyanua kiém va HCN khi & nong do lodng 1:5000 c6 kha nang phan huy theo
phuong trinh (1) va (3). Tuy nhién, phan tng phan hay thuong dién ra rat cham [4], [5].

HCN + 2H,0 > HCOONH;, (3)

Bén canh do, hau hét Xyanua co thé tan tot trong nudc va c6 kha nang tao phuc bén. Khi tao
phirc s& tao dung dich it doc hai hon do kha ning phén ly thudng rat nho nén ndng do CN tu do
trong dung dich thép [6].

Nho mét sé tinh chat dic thu nén dé loai bo xyanua ra khoi nuéce thai cé thé sir dung mot sé
phwong phap nhu: Phuong phap hip phu vat 1y, phuong phap trao déi ion, phuong phap két taa
héa hoc, phuong phap mang loc va phuong phap oxi hoa. Bai bao nay tap trung nghién ctru kha
ning xir 1y xyanua trong nudc thai bang phuong phip oxy héa boi hydroperoxyt (H,0,) va
natrihypoclorit (NaOCI) [7].
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2. Phuwong phap nghién ciu

2.1. Thiét ké mé hinh thi nghigm
M hinh thi nghiém bao gom 1 ngin lang c6 kich thugc 50x50x50 cm, mot ngén phan (g c6

kich thude 50x50x50 cm va mot thiét bi khuay tir duoc b6 tri nhu Hinh 1.

H,0,, NaOClI

Y
Ngin ling Ngan phéan tng

Nudc thai

A\ 4

Hinh 1. M6 hinh thi nghiem
2.2.NVdn hanh mé hinh

Nuéc thai cdp cho mé hinh duoc lay tir nuée thai cia day chuyén tuyén, mo dong, niken —
Cao Bing. Nué6c thai duoc ldy va nap vao mé hinh trong 4 ngay tir ngdy 5/3/2023 dén ngay
8/3/2023. Bé xur 1y CN trong nudc thai khi su dung H,0, thi ham lugng tuong tmg 1a 1 - 3,5
mgH,0,/kg CN can xu ly [2]. Tuy nhién, ddi véi mot s6 ngudn nude dic thi, co yéu té giy nhidu
cao thi ham luong ndy co thé ting 1én. Do d6, tai ngin phan tng, thém H,0, 37% va NaOCl 82%
vao, tac gia tién hanh thi nghiém véi lidu lugng lan Iuot 0,4; 0,6; 0,8; 1,0; 1,2; 1,4 ml H,0,/I
nuéce thai va 0,2; 0,3; 0,4; 0,5; 0,6; 0,7 ml NaOCI/l nuwréc thai. Khi d6, s& xay ra phan (ng gitra
H,0, va NaOCI véi xyanua trong nudc thai theo phuong trinh (4), (5) [7]:

2CN + H,0, + OCI"— 20CN" + CI" + H,0 4)

Khi c¢6 xtc tac CuSO,

OCN’ + 2 H,0, 2 CO, + NH; + OH" (5)

2.3. Ldy méu va phan tich

Mo hinh véan hanh theo mé, m&i mé khoang 60 lit. Mau duoc lay tir ngay 5/3/2023 dén ngay
8/3/2023 vi tAn suét 4 lan/ngay vao lac 1h, 7h, 13h va 19h tuong tng voi mdi ca lam viée. Qua
trinh 14y mau, bao quan va van chuyén mau duoc thyc hién theo TCVN 4556:1988. Céac thong s6
phan tich bao gom: pH, clo va CN. pH dugc do nhanh bang may do pH cam tay cia Hana HI
98107 ngay tai hién truong, ham lugng clo dugc phan tich ndi b theo TCVN 6194:1996, CN
dugc phan tich ndi b theo TCVN 6181:2015 tai phong thi nghiém méi truong - cong ty TNHH
dich vu tu van cong nghé moi truong Etech, s6 172, dudng Ngb Quyén, phuong Kinh Béc, Thanh
phd Bac Ninh. Hiéu suét xu ly duoc xac dinh theo cong thirc:

Cpg—C
H = wxloo%

. bd
Trong d6: H 1a hi€u suat xu ly
Cpq 1a nong d6 ban dau cua cau tir
Csaupu 12 nOng d6 sau phan ng cua cau ti

3. Két qua nghién ctru va thao luan
3.1. Chdt lwgng nwéc thdi ddu vao

Nuéc thai ddu vao duoc liy vao cac gio 1h, 7h, 13h, 19h cic ngay tir 5/3/2023 dén ngay
8/3/2023 theo cac ca lam viéc ctia day chuyén tuyén. Mot sb thong sb chat lugng nudc thai duge
trinh bay trong Bang 1 va hinh 2.

Qua két qua khao sat chat luong nuéc thai day chuyén tir ngay 5/3/2023 dén ngay 8/3/2023
cho thay: pH cua nudc thai dao dong trong khoang tir 8,3 dén 9,2. Pay 1a méi truong pH ma CN
& ca 2 dang SAD va WAD kho c6 thé phan ly hoic bi két tia théng thuong. Nong do xyanua dao
dong trong khoang 0,34 — 0,41 mg/l (Cao gép 4,7 t6i 5,7 1an so véi QCVN 40:2011). O ndng do
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nay, nudc thai can phai dwoc xir 1y trudc khi thai bo ra méi truong. Nong d6 clo trong nuéc thai
trong khoang 3846 — 4459 mg/1. Clo 1a chat khir manh, ton tai trong nudc s& anh huong t6i qua
trinh xtr 1y CN béng phuong phap oxy héa khr, dac biét 1a st dung chat oxy hoa 1a H,O,. Bai I8,
khi xur ly CN bang H20, s& xay ra phan ung gitta H,O, véi clo c6 trong nude. Tuy nhién, &
khoang gia tri pH nay toc do phan ung gitra clo va HyO, thuong dién ra cham. Do dic thu 1a nuée
thai san xuat, day chuyén 6n dinh nén thanh phan chat lugng nudc thai khong c6 sy dao dong l6n
va tuong ddi 6n dinh gitra cac ca lam viéc.

Bang 1. Két qud phdn tich chdt hrong nwdéc

STT Ky hiéu miu Thoi gian liy miu pH CN (mg/l) Clo (mg/l)
1 NT1 1h/5/3/2023 8,9 0,37 3911
2 NT2 7h/5/3/2023 9,1 0,35 3883
3 NT3 13h/5/3/2023 9 0,37 3846
4 NT4 19h/5/3/2023 8,8 0,4 3970
5 NT5 1h/6/3/2023 8,8 0,41 3971
6 NT6 7h/6/3/2023 9 0,39 4133
7 NT7 13h/6/3/2023 8,9 0,36 3984
8 NTS 19h/6/3/2023 8,5 0,34 4231
9 NT9 1h/7/3/2023 8,3 0,34 4325

10 NT10 7hI713/2023 8,7 0,36 4416
11 NT11 13h/7/3/2023 8,8 0,41 4459
12 NT12 19h/7/3/2023 9 0,41 4270
13 NT13 1h/8/3/2023 9,1 0,38 4180
14 NT14 7h/8/3/2023 9,2 0,37 3987
15 NT15 13h/8/3/2023 8,7 0,34 3879
16 NT16 19h/8/3/2023 8,5 0,38 3925
Trung binh 8.83 0,37 4085,63

Thong s chét lugng nudc thai

=
o

e pH
WWO\O—O\O/O Clo (103 mg/l)

a=@==CN (10"-1 mg/l)

pH va nong d6 CN, clo
O R N W b U1 OO N 00 O

'\‘L‘bb&‘ob’\ S O UGN
L L ELL LT RIEE

Ky hiéu miu

Hinh 2. Chdt heong nuéc thdi
3.2. Anh hwong ciia clo déi Véi qud trinh xiv Iy

Nhan thay ring nong do clo trong nudc thai NT11 tai thoi diém 13h ngay 7/3/2023 16n nhat,
cu thé la 4459 mg/1. Do d6, tac gia tién hanh khao sat sy anh huong caa clo doi véi qua trinh xir
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ly CN bang H,0, va NaOCI tai thoi diém 13h ngay 7/3/2023. Dé thyc hién nghién ctru, tac gia
tién hanh dua vao ngin phan tng H,0, 37% va NaOCl 82% véi lidu luong lan luot 1a: 0,4 — 0,2;
0,6-0,3;0,8-04; 1,0 -0,5; 1,2 — 0,6 ml/l nudc thai. Sau do, tién hanh phan tich n6ng d0 clo con
lai trong nudc. Sy bién thién ctua nong do va hiéu suat xir 1y clo trong qua trinh xur Iy nuéc bang
H,0, va NaOCI duoc thé hién trong Bang 2 va Hinh 3.

Bang 2. Su bién thién ciia néng dé va hiéu sudt xi 1y clo trong qud trinh xir 1y nwéc bang H,0, va NaOCI

STT  Liéu lwgng H,0, : NaOCI (ml/l) Clo sau phéan wng (mg/l) Hiéu suit xir 1y clo (%)
1 0,4:0,2 4452 0,16%
2 0,6:0,3 4450 0,20%
3 0,8:04 4449 0,22%
4 1,0:05 4448 0,25%
5 1,2:0,6 4450 0,20%
6 1,4:0,7 4451 0,18%
Bién thién nong d6 va hi¢u suat xir 1y clo theo liéu lwong H,0, va NaOCl
4455 030% _
=0 O e eeeeeenenesann et e 020% &
% 4450 ——— ‘/"‘“ o10% 2
O 4445 0,00% =
S 04:02 06:03 0804 1,005 1,2: 0,6 1,4:0,7 E
g Liéu luong H,0, : NaOCI (ml/l) g
Z (@_
e

e=@== (Clo sau phan ung

«++e++ Hi¢u suat xir 1y clo

Hinh 3. Bién thién nong dg va hiéu sudt xir Iy Clo trong qud trinh xir Iy nuéc bang H,0, va NaOCI

Qua Bang 2 va Hinh 3 nhén thay, khi st dung H,0, véi liéu luong tir 0,4 dén 1,4 ml/l va
NaOCI véi liéu luong tir 0,2 dén 0,7 ml/1 thi ndng dd clo c6 giam mét lugng nho (tir 4459 xudng
4448 mg/l) tuong tng hiéu suét chi dat 0,25%. Diéu nay dugc 1y gidi nhu sau: O diéu kién pH
cao (trén 8,5) va diéu kién nhiét do phong thi phan tng giira clo va H,O, thuong dién ra cham.
Do d6, mic di ndng do clo c6 trong nudc thai cao nhung ciing chi gay anh huéng rt nho téi qua
trinh xir Iy CN trong nuéc bang H,0, va NaOCI.

3.3. Higu qud xir Iy xyanua bang H,0, va NaOCI

Sau khi tién hanh phan tich chat lugng nude dau vao va anh huong caa clo khi xir Iy nudc
bang H,0, va NaOCI, tac gia tién hanh st dung mau nuéc thai NT11 va NT15 duoc lay tai thoi
diém 13h ngay 7/3/2023 val3h ngay 8/3/2023 twong (ng véi nong do CN ban dau lan luot 1a
0,41 va 0,34 mg/l d¢ tién hanh nghién ctru, xac dinh luong H,0, va NaOCI phu hop.

Bang 3. Bién thién nong do va hiéu sudt xir Iy CN

Liéu lugng H,0, :

CN con lai- NT 11 Hiéu suAt NT11 CN con lai- NT 15 Hiéu suit NT15

T NaOCI (mifl) (mg/l) (%) (mg/l) (%)
1 0,4:0,2 0,15 63,41% 0,12 64,71%
2 0,6:03 0,12 70,73% 0,11 67,65%
3 0,8: 0,4 0,08 80,49% 0,07 79,41%
4 1,0:0,5 0,05 87,80% 0,05 85,29%
5 12:0,6 0,05 87,80% 0,04 88,24%
6 1,4:0,7 0,04 90,24% 0,03 91,18%
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Ban dau, nuéc thai duoc dua vao ngin phan Gng, tai day thém H,0, 37% va NaOCl 82% véi
licu luong lan luot 1a: 0,4 — 0,2; 0,6 —0,3; 0,8 - 04; 1,0 - 0,5; 1,2 — 0,6; 1,4 — 0,7 ml/l nudc thai
va xuc tac CuSO, véi thoi gian phan tmg 30 phut. Sau d6, tién hanh phan tich ndong d6 CN con lai
trong nudc va hiéu suat xir Iy CN. Sy thay d6i ndng dé CN va hiéu qua xir Iy CN duoc trinh bay
trong Bang 3 va Hinh 4.

Bién thién nong d§ va hi¢u suat xir ly CN

02 100,00% __
= X
OD =)
80,00% =
£ 0,15 z
(Z) 60,00% 3,
3 01 =
= 40,00% %
= <=
o 005 20,00% 3
o
on (3.
& 0 000% i
Z 04:02 06:03 0804 1,005 1,2:06 1,407
Liéu luong H,0, : NaOCI (ml/l)
=0=NT 11 ses@ss NT 15 Hiéu sudt NT11 (%) eeeees Hiéu sudt NT15 (%)

Hinh 4. Bién thién nong do va hiéu sudt xir Iy CN

Tir Bang 3 va Hinh 4 cho thdy, khi thém H,0, va NaOCl vao véi lidu luong tir 0,4 : 0,2 d&én
1,0: 0,5 ml/l thi higu suat xir 1y ting nhanh (d6i v6i mau NT 11, hiéu suat xir Iy CN ting tir
63,41% toi 87,80%, dbi vi mau nuoc thai NT15 ting tir 64,71% t6i 85,29%). Sau do, tiép tuc
thém H,0, va NaOCl vao véi lidu luong tir 1,2 : 0,6 dén 1,4 : 0,7 ml/I thi hiéu suat xir 1y ting
cham hon (khoang 2,44 — 2,94%). Boi I&, ban dau khi dwa H,0, va NaOCI vao & liéu luong thap
s& phan g hét vi CN dé phan ly trong nude. Tuy nhién, CN trong nudc thai co nhiéu dang kho
phan ly s& phan ung cham hon, do d6 mét phan H,0, va NaOCl vao s& tham gia phan tng véi clo
trong nudc. Do do6, hiéu suit xir Iy CN ting cham hon & lidu lvong H,0, va NaOCI vao tir 1,2 :
0,6 dén 1,4 : 0,7 ml/l. Ung véi liéu luong H,0, va NaOCI vao tir 0:0 dén 1,0 : 0,5 ml/I thi nong
d6 CN trong nudéc thai da giam tir 0,41mg/l xudng con 0,07mg/l dbi véi mau NT11, va tir 0,34
xudng con 0,06 mg/l ddi voi mau NT15. Nhan thdy rang, tir liéu luong H,0, va NaOCI thém vao
12 1,0 : 0,5 ml/I thi chat lwong nudc thai déu ra da bat dau dat QCVN 40:2011 vé chat lugng nudc
thai cong nghiép.

3.4. Thei gian phan ing téi wu

Khao sat mau nudc thai NT11 ¢ng véi ham lugng H,0, va NaOCI thém vao 1a 1,0 : 0,5 ml/l
nudce thai véi cac thoi gian phan tmg khac nhau, tir 5 dén 30 phut. Tir d6, xac dinh hiéu suat xu 1y
CN va thoi gian phan tng phu hop. Bién thién hiéu qua xt Iy CN ¢ng voéi ham lugng H,0, va
NaOCI thém vao 1a 1,0 : 0,5 ml/l dugc thé hién qua Bang 4.

Bang 4. Bién thién hiéu sudt xit Iy CN theo thoi gian phan ing

STT Thoi gian (Phit) NT11 CN sau phén tng (mg/l)  Hiéu suit XL (%)
1 5 0,41 0,24 41,46%
2 10 0,41 0,11 73,17%
3 15 0,41 0,08 80,49%
4 20 0,41 0,06 85,37%
5 25 0,41 0,05 87,80%
6 30 0,41 0,04 90,24%
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Qua Bang 4 cho thdy, khi thoi gian phan tng kéo dai tir 5 dén 20 phut, hiéu suat xir Iy CN
tang nhanh (tir 4,88% - 31,71%). Tuy nhién, néu tiép tuc ting thoi gian phan tmg 1én 25 dén 30
phiit thi higu suat xir Iy CN vén tang véi toc d6 cham hon (2,44%). Ly giai diéu nay 1a vi hau hét
céc hop chat chira CN d& phan hity s& phan ung ngay tai thoi gian dau, sau d6 nhitng hop chat
CN kho phéan hily méi dugc phan tmg. Do d6, khi cang kéo dai thoi gian phan ung thi hidu suat
van ting dan nhung ting cham. Tuy nhién, néu cang kéo dai thoi gian phan ng s& anh huong téi
nhiéu van dé nhu chi phi xdy dung va anh huong téi cong suat xir Iy chung cia ca hé thong. Bén
canh do, nhan thiy véi thoi gian phan tmg 1a 20 phat nudc thai da dat QCVN 40:2011/BTNMT
Vi hiéu suat xur 1y dat 85,37%, do d6, c6 thé xac dinh thoi gian nay 1a thoi gian téi vu cho qua
trinh xtr Iy CN bang H,0, va NaOCI.

4. Két luan

Trong thoi gian nghién ctru nuéc thai day chuyén tuyén co gia tri pH, ndng dé6 CN va clo
trung binh tuong ung 1a 8,33; 0,37 mg/1 va 4085.63 mg/l. Anh huong cua clo d6i véi qua trinh xir
ly khong dang ké, hiéu qua xir 1y clo bang H,0, chi khoang 0,16 — 0,25%. Tuy nhién dé giam
thiéu tac dong cua clo t6i hidu qua xt Iy CN thi can duy tri pH cao (pH > 8,5) hoic ¢6 cong trinh
loai bo clo ra khoi nudc thai. Liéu luong H,0, 37% va NaOCI 82% phu hop dé xir Iy 1a 1,0 :
0,5ml/l nuéc thai véi thoi gian phan tmg 20 phat. Hiéu qua xir Iy CN &ng véi ndng do 0,41 mg/l
dat 85,37%.

Phuong phap xtr Iy CN bang H,0, va NaOCl khong doi hoi phai diéu chinh pH, nhu vay s&
han ché dugc CN bay hoi. Vi phuong phap nay, thoi gian phan &g nhanh, hiéu suat cao rat phu
hop xir Iy v&i luu lugng 16n va xir 1y theo mé.
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