Nghién ctru khoa hoc cong nghé
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1. MO DAU

Céc xét nghiém phan tich hoa sinh huyét hoc va nudc tiéu cua cac bénh nhan
tai cac bénh vién va cac trung tim y té tao ra luong nudc thai nguy hai con bao gém
thém ca cac hoa chat sir dung cho phan tich nén can phai xt 1y trude khi thai vao
moi trudng [1, 2]. Viée xir Iy bang cac phuong phap hoa hoc phai sir dung hoa chat
dat tién va doc hai véi moi truong va con nguoi [3] trong khi cac phwong phap sinh
hoc doi hoi thoi gian 1au, khong gian 16n [4] hodc khé khin néu trong méi truong
nuée thai c6 mudi halogenua. Cac phuong phap vat 1y lai doi hoi thiét bi hién dai,
phtc tap va gia thanh cao [5, 6]. Gan day, phuong phap dién héa dong DC cao ap
v6i plasma dién cuc co thé tao dugc méi truong ion hoéa [7]. Khi st dung dién cuc
sat con c6 thé tao lugng ion sdt va st nano hoa tri, khong thuan tién cho cac qua
trinh Fenton ciing nhu keo tu [8, 9]. Vi vay, phuong phap xir Iy nuéc 6 nhiém bang
su két hop di¢n hoa tao plasma trén dién cuc st st dung cac loi thé cua cac qua
trinh oxy hoa, khir dién hoa nang cao, ciing nhu keo tu ma khong sir dung hoa chat
nén than thién véi moi truong hon [10]. Ung dung plasma dién hoa véi dién cuc sét
dé xur 1y nude thai tir cac thiét bi phan tich, xét nghiém mau, huyét thanh va nuéc
tiéu c6 thé s& 1a phuong phap kha thi, pht hgp véi yéu ciu ctia cac bénh vién 1a ndi
dung duoc trinh bay tai bai bao nay.

2. PHUONG PHAP THi NGHIEM

Nudc thai ctia cdc qué trinh phan tich, xét nghiém mau, huyét twong va nudce
tiéu cua cac bénh nhan tai Bénh vién Bach Mai, Ha Noi ¢6 mau do, pH: 6,8; d6 dan:
20 308 uS; COD: 18 760 mg/L; TDS: 10 046 mg/L; NH,": 1 587 mg/L, 1a mau thir
nghiém. Thiét bi phan tng dién hoéa véi dong DC cao ap va dién cuc sit duge chuin
bi nhu tai liéu [10]. Khoang cach gitra 2 dié€n cuc anot va catot 1a 500 mm voi lugng
nude thai 500 mL. Thoi gian phan Gmg 13 1h tai dong 500 mA. Viéc diéu khién tao
plasma catot b'fmg chon ty 1¢ di¢n tich di¢n cuc catot nhé hon dién tich dién cuc
anot. Cac thong sb nude thai duoc xac dinh la pH, thé ORP va do dan béng thiét bi
Hana tuong trng: Membrane pH-Meter HI 814 va Conductivity meter HI 8733. Céac
dic trung moi trudng cuia nude thai sau phan tng DC cao ap nhu: TDS, COD, NH,",
NO5’, NOs', CI" tir do d6 min dugc xac dinh bang cac thiét bi theo cac tiéu chuan
TCVN 6491:1999; TCVN 5988:1995; TCVN 6494:1999; TCVN 6180:1996 va
6194:1996 tai Vién Cong ngh¢ Moi truong. Két tua thu duge sau loc duge dé kho tu
nhién x4c dinh trong lwong bang cin phan tich va phan tich thanh phan bang ICP-
MS tai Vién Khoa hoc va Cong nghé Quan sy.
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3. KET QUA VA BIEN LUAN

Két qua xac dinh cac thong sd moi trudng ciia nude thai thu gom tir cac thiét
bi phén tich huyét hoc va nudc tieu cua bénh vién Bach Mai dugc trinh bay tai bang
1 cho thay cac gia tri TDS, d6 dan, COD, amoni déu rat 16n va vugt xa QCVN 28-
2010/BTNMT tuy pH ¢ moi truong trung tinh va céac gia tri NO,", NOs™ déu thap.

Biang 1. Thong s6 méi trudng clia nude thai thu tir cac thiét bi phan tich

cua bénh vién

pH |TDS mg/L |P$ din pS |COD, mg/L |NH;" mg/L |[NO; mg/L |[NO3 mg/L

6,8 10 046 20 308 18 760 1587 0,37 10,6

Moi trudng c6 d6 dan dién cao nhu két qua bang 1 sé& 1a diéu kién thuan loi dé
thé thyuc hi¢n qua trinh dién hoa tao plasma voi dong DC cao ap [7].

Hinh 1 trinh bay sy chuyén mau cta nudc thai xét nghiém bénh vién trong qué
trinh phan tng dién héa DC cao ap cho thdy plasma xudt hién ca trén dién cuc anot
va catot st khi ty 1¢ dién tich SA/Sc 1a 1/1 va ciing xudt hién trén catot khi ty 1€
Sa/Sc 1a 4/1 va mau dung dich chuyén tir hdng sang nau sim va cudi cing 1a xanh
den. DPdng thoi véi qua trinh chuyén mau cua dung dich 13 su hinh thanh cac bong
huyén phu lo lung trong dung dich. ‘Nhimng két qua trén chimg t6 cac phan ung dién
hoa hoa tan anot va tao thanh ion sit trong dung dich dé keo tu cac san pham xur 1y
clia chat thai xét nghiém bénh vién theo cac phan tng:

Qua trinh dién hoéa trén anot sat:

Fe - 2e¢ — Fe* hoic Fe -3¢ — Fe’" (1)

a b c d

Hinh 1. Bién d6i mau cta qua trinh x1r 1y nude thai xét nghiém bénh vién bang phan
{mg dién hoa dong DC cao ap voi dién cuc sit ¢6 plasma: a) Sa/Sc = 1;
b, ¢, d) SA/Sc = 4; a) dung dich ban diu mau hdng; ¢) dung dich chuyén mau nau
sam; b,d) dung dich chuyén mau xanh den
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Qua trinh dién hoa trén trén catot sét:
2H,0 + 2e — H,+ 20H" (2)
Qua trinh tao keo trong dung dich:
Fe*" + 20H — Fe(OH),!
hodc Fe’™ + 30H™ — Fe(OH)sd (3)

Két qua cta cic phan tng trén da gop phan lam giam dang ké TDS ciing nhu
COD cua nudc thai xét nghiém bénh vién nhu dugc trinh bay tai hinh 2.
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Hinh 2. Sy phu thudc gia tri TDS va COD cua nudc thai xét nghiém bénh vién vao
thoi gian xur 1y
Tir hinh 2 c6 thé thdy COD da giam tir gia tri hon 18760 mg/L xudng con
1 004 mg/L (con 5,4%) va TDS tu gia tr1 10 046 mg/L xudng dén gia tri 3 026 mg/L
(con 30,1%).
Bang 2. So sanh lugng két tia (mr) thu duoc sau xr 1y clia nudc thai xét nghiém
bénh vién v6i lugng sat hoa tan anot (mg.) cling nhu lugng hydroxit tao thanh tinh
theo mre(om)2 hodc mre(on)s.-

Lan 1 ‘Lan 2 Lan3 Tong

(60 min) (tiép 60 min) | (tiép 60 min) | (180 min)
mgr, g 1,7042 0,7555 0,7855 3,2452
Mpe, g 0,5363 0,3697 0,3848 1,2908
MFe(OHY2> 8 0,8619 0,5942 0,6184 2,0745
Amkr_reOH))> 8 0,8423 0,1613 0,1671 1,1707
MFe(OH)3» € 1,0439 0,7196 0,7490 2,5125
AmgT-re(0H)3]> € 0,6603 0,0359 0,0365 0,7327
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Két qua tir bang 2 cho thiy, tong trong luong thu dugc tir két tua 16n hon
lwong hydroxyt sit ca 2 dang Fe(OH), hodc Fe(OH); theo tinh toan chung t6 da keo
tu lugng 16n cac san pham duoc xur 1y ciia nude thai xét nghiém bénh vién. Két qua
tir bang 2 ciing cho thiy luong keo tu trong 60 phiit xir 1y dau 16n hon nhing lan tiép
theo gap dén 5 lan. Gia trj ham luong sét trong cin két tia duoc phan tich bang ICP-
MS 14 0,117 mg/kg tir thi nghiém lan 3.

Hinh 3 trinh bay sy phu thudc cia NH,", NO,” va NOs™ vao thoi gian xir Iy cho
thay luong anomi (hinh 3a) cing dugc xur Iy do cac qua trinh oxi hoa nhu phan ng
4 bang cac gbc tao thanh tir plasma [7] va giam dén gan 68,8%.

Qua trinh oxi hoa trén dién cuc:
NH;" + 40 + 2e — NO, + 2H,0
hoic NO, + O — NO53 4)

Tir hinh 3b va 3¢ ¢6 thé thay lugng NO,” va NO;” trong thoi gian xir Iy ban dau
tang nhung sau do6 lai giam chimg to tdc dong cua khi H» sinh ra trén dién cyc catot
cling nhu plasma la chat khir gép phan xtr 1y tiép san pham tao ra:

4H, + 2NO,  — 4H,0 + N,
hO;ﬁC 6H, + 2NO3;” — 6H,O + N, (5)
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Hinh 3. Su phu thudc cua: a) NH4+, b) NO; va ¢) NOs” trong nudc thai xét nghiém
bénh vién vao thoi gian xtr Iy bang dong DC cao &p c6 plasma trén dién cuc sat.

Tuy nhién két qua gia tri pH cua dung dich sau phan tmg 3 lan lién tiép, moi
lan 60 phut chi giam khong dang ké, tir gia tri 8,42 Xuong 7,14; 36 dan ciing bién dbi
khong dang ké, duy tri & gia tri cao, > 7 mS/cm. Piéu d6 chimg to trong nudc thai
x€t nghiém bénh vién c6 mait cac mubi trung tinh phéan ly manh.

Bang xét nghiém dinh tinh v6i mudi BaCl, va AgNOj; cho thay két tia tring cua
AgCl, chimg to mudi clorua c6 ham luong rat cao. That vay, két qua phén tich dinh
lugong ion clorua cac dung dich sau 60, 120 va 180 phut phan ing dién hoa DC cao ap
c6 plasma déu cho gia tri ion clo twong ng: 1 106 mg/L, 1 323 mg/L va 1 182 mg/L.
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4. KET LUAN

Nude thai tir cac thiét bi xét nghiém huyét tuong va nudc tiéu cta bénh vién
¢6 cac chi s6 TDS, COD, amoni rat cao do c6 chira nhiéu dung méi va hoa chat phan
tich nén rat doc hai can xir 1y trudc khi thai vao hé thong xur ly cong cong. Moi
truong nuoc thai xét nghiém bénh vién la trung tinh va c6 do dan dién cao do c6
ham luong mudi cao. Piéu d6 khong thuan logi dé ap dung phuong phap xu 1y sinh
hoc. Bang phuong phap dong DC cao 4p tao dugc plasma trén cac dién cuc sit co
thé tao nén mai trudng oxy hoa - khir nang cao vdi cac gbe tu do cling nhu hidro
moi sinh déng thoi v6i kha ning tao phan ung fenton nén cé thé xir 1y cac chét 6
nhiém trong nude thai xét nghiém bénh vién. Sau 180 phut xir Iy bang dién ap cao
v6i khoang cach 2 dién cuc 500 mm dé tao plasma anot va catot cac thong sé6 COD,
TDS va amoni trong nudc thai xét nghiém bénh vién da giam rat manh dam bao dap
g yéu cau xir Iy nudc thai ctia cac bénh vién.
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SUMMARY

APPLICATION OF ELECTROCHEMICAL PLASMA ON IRON ELECTRODES
FOR TREATING WASTEWATER FROM CHEMICAL AND BIOCHEMICAL
ANALYIS OF HOSPITALS

Analysis of chemical and biochemical from hospitals and health facilities used
blood, urine of patients as well as a variety of solvents and chemical compounds
created hazardous wastewater that must be treated before discharge into the
environment. Application of electrochemical plasma on iron electrodes would
generating an ionizing environment and zero valence iron nano that could treating
quickly and effectively pollutants in wastewater after analyzing process and
biochemical testing of hospitals. After each electrochemical plasma treatment on
iron electrodes, the environmental characteristics such as electrical conductivity and
pH change a little, but the COD, TDS, NH," ratios decreased significantly from
94.6%; 69.9% to 68.8%, respectively. Only after 3 times consecutive treatment, each
time was 60 minutes, the environmental parameters have achieved the requirements
of National technical regulation on health care wastewater - QCVN
28:2010/BTNMT, which is issued by Ministry of Natural Resources and
Enviroment, Vietnam.

Keywords: Electrochemical plasma, iron electrodes, hazardous waste water,
medical tests.
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