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Lot néi dau

Nghi quyét Dai hoi IX Dang Cong san Viet Nam dé ra dudng 161 va
chicn fuge plidt trién kinh € xa hoi dén nam 2010 khing dinh ddy manh
cong nghicp hod, hi¢n dai hod dat nudc dua nén kinh ¢ phat trién nhanh, ¢6
hicu qua va bén viing, phat trién kinh (€ di doi véi gidi quyel tot cdc van dé
x& hol, tang trudng kinh 1€ gén lién v6i bdo vé va cai thién moi trudng,

Thye hién dudng 161 d6 mang ludi y t& clia nude 1a ngay mét duge cliing
c6 va hoan thién phuc vu bdo vé& v cham séc siic khoé nhan dan. Nhitg
nam qua nhiéu bénh vién tr trung wong dén dia phuong dugce cai tao nang
cip hodc x4y dung mdi va van dé xir 1y nudc thai bénh vien bude dau di
dugc quan 1am dé bao vé méi trudmg. Hoat dong nghién citu khoa hoc cong
nghé xir 1Y nudc thai bénh vién ciing duwge ddy manh. Mot s6 hoi thao quédc
gia vé van dé xir 19 chét thai bénh vién néi chung va nuéce thai bénh vién néi
riéng da duge t6 chiic.

D¢ cung cdp cho ban doc nhiing thong tin can thiét vé cong nghe xur 1y
nude thai bénh vién, cudn sach nity duoc bién soan trén co s¢ nhimng tai liéu
cong bo cha nude ngoai va két qua nghién citu trién khai coa cic nha khoa
hoc trong nuée. Chiing t6i xin chan thanh cam on cdc g1do su, tién si va cdc
ban dong nghiép da ginp d& trong qud trinh bién soan, dac biet TS. Ngo Kim
Chi; KS. £6 Trong Diing da tham gia stra chuong V va viét chuong VI trén
¢ s0 nhing ket qua ng dung thiét bi xir 1§ nude thai bénh vién V69 va
CN2000 tai céc dia phuong trong ca nudc.

Xin trn trong giGi thi¢u cudn sich” Cong nghé xir ly nudc thai bénh
vién™ do Trung tam Tu vin Chuyén giao Cong nghé nudc sach vi Moi
truong bién soan va xudt bin, cudn sach goém 6 chuong:

Chuong I: Nhilng dac diém chinh ctia nudc thai bénh vien

Chuong H: Su nguy hiém vé phuong dién v¢é sinh dich t clia nude thai
bénh vién

Chuong II: Céc so d6 lam sach va khir triing  nudc thai bénh vién



Chuong TV: Mot s6 thi€t bi hién dai dé xi Iy nudc thai bénh vién bing
phuong phap sinh hoc

Chuong V: Cong nghé va thiét bi hgp khoéi x(r 1y nudce thai bénh vién

Chuong VI: Thuc trang xur 1¥ nudc thai bénh vién & Viét Nam va danh
gia hiéu qua cua cic cong nghé dang dp dung

Cudn sdch nay c6 thé lam tai lién tham khdo cho cin bo nghién citu,
thi€t k& cdc cong trinh xir 1y nude thai bénh vién, cdn bo quan 1y céc bénh
vién, nghién ciru sinh, hoc vién cao hoc va sinh vién cac nganh céng nghé
hod hoc va ¢ong nghé moi trudng.

Noi dung cuén sich ¢ lién quan téi nhiéu linh vuc lién nganh nén khé
tranh khoi sai s6t. Rat mong ban doc déng gép ¥ kién dé bd sung chinh 1y
lan xudt ban sau. Thu tir Xin gii vé:

1. Nha xuil ban Khoa hoc va K¥ thuat
70 Tran Hung Dao, Ha Noi

2. Lién hiép Khoa hoc-san xuat Cong nghé hod hoc (UCE)
Vién Khoa hoc va Cong nghé Viét Nam
18 Puong Hoang Qudc Viét, Ha Noi

3. Trung tam Tu vén chuyén giao cong nghé Nudc sach va Méi trudong
(CTC)

1001 DBuong Hoang Quoc Viét, Ha Noi



Chuong I
NHUNG DAC PIEM CHINH CUA NUGC THAI BENH VIEN

1.1. NGUON VA CHE PO HINH THANH NUGC THAI BENH VIEN

Nuée thai bénh vién 1a mot dang elia nudc thai sinh hoat va chi chiém
mot phan nhd trong t6ng s6 lugng nude thai sinh hoat cia khu dan cu. Tuy
nhién, nudc thai benh vién cuc ky nguy hiém vé phuong di¢n vé sinh dich (&,
boi vi & cdc bénh vién (ap trung nhimg ngudi méc beénh 1a nguén cla nhidu
loai bénh véi bénh nguyen hoc da bigt hoac doi khi con chua bict déi vai
khoa hoc hién dai.

Nude thai bénh vién ngoai 6 nhiém thong thudng (6 nhiém khodng chat
va 6 nhiém cdc chat hitu co) con chita nhitng téc nhan gay bénh - nhimg vi
tring, déng vat nguyén sinh giy bénh, triing giun, virut. Ching dac biét
nhi¢u né€u & bénh vién cé khoa truyén nhiém (lay). Con nguy hiém hon vé
phuong dién dich 1€ 13 nuée thai cha nht‘i’né bénh vién truyén nhiém chuyén
khoa, cdc trai diu dudng bénh lao va nhitng co s& lay nhiém khic.

O nhiém trong dicu kién bénh vien vao hé théng thodt nudc tir nhiing
thiét b vé sinh nhu hd xi, nha tam, chau rita mar, tir giat gifi, ria thuc pham,
bat dia, i viec lam veé sinh phong... khi ma nhitng doi twong do tiép xiic véi

ngudi benh, ke ca tir cic phong dic biét khac ctia bénh vién,

Quan trong 1a phai xac dinh dung lugng nrée thii Q cla bénh vién trong
mot ngay d€ tinh todn h¢ thong thoat nudc va lua chon so dé cong nghé xit
1y nude thai bénh vién.

Nguoi ta chdp nhan ring tiéu chudn thodt nudc bang tiéu chudn cap

nude, do vay hién nhién 1a lugng nude ma bénh vién diing trong mot ngay sé
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chinh 1a luong nuéce thai trong mét ngdy. Theo nhicu titu chuin qudc gia
clia cdc nudce thi lugng nuGe ¢dp tinh trén mot giudng doi véi cac bénh vién
va nha an dudng thong thudng 1a 200 - 250 I/ngay, con déi véi cac bénh vién
va nhd an dudng dac bi¢t 1a 5001/ngay. Tuy nhién, thyc t&€ lugng nudc su
dung 16n hon nhiéu tiéu chudn trén. Vi dy, qua khao sa1 ¢ nhiéu bénh vién
thong thudng & Nga, Séc, Xlovakia, Bungari tiéu chuén nude cdp la 500
/ngéy cho mot giudng bénh. T dé md ngudi ta chdp nhan lugng nude cap
cho mot giudng bénh 61 thi€u 1a 500 I/ngdy. Theo Metcalf va Eddy
(Wastewater Engineering) thi tiéu chuén thai clia bénh vién 1a 473 - 908

I/ngay (tri s6 tiéu biéu 1a 625 I/ngay) cho mot givdng bénh.

Con & Viét Nam theo TCVN 4470-87 luu lugng nudce thai cua bénh vién
da khoa dugc xic dinh nhu sau: (Trung tam Ky thuat mé1 truong dé thi va
khu céng nghi¢p cta Trudng Dai hoc Xay dung Ha Noi, 1996).

Bédng 1.1. Tiéu chudn nudc cap va lugng nudc thdi bénh vién

STT Quy md bénh vién Tiéu"chuén nudc cap, | Lugng nudc thai,

{s8 giudng bénh) lgiudng.ngay m°Ingay

1 <100 700 70

2 100 - 300 700 100 - 200

3 300 - 500 600 200 - 300

4 500 - 700 £00 300 - 400

5 >700 600 > 400

6 Bénh vién k&t hgp nghién clu 1.000 > 500
va dao tao > 700




Quan sdt luu lugng nudc thai bénh vien, ngudi ta thay né dao dong theo
gio trong ngay, theo ngay trong tudn tir mot gid tri cuc tiéu qua gid tri cuc
dai. Trong tinh todn ngudi ta con dua ra hé sé hiéu chinh tinh khong déu X
cho quy mo bénh vién (theo s& giudng, s6 nhan vién phuc vu). V{ du nghién
cliu ¢ mot bénh vién tinh 238 giudng Cong hoa Séc ngudi ta thay hé sé tinh
khong déu theo git trong ngay trung binh 1a 1,78, con K theo ngay trong
tuan (tr thit hai dén cha nhat): 2,45; 2,66 2,14; 1,96; 2.0: 2.16: 1.21. Nhimg
ket qua khao sdt khdc cho thay & nhimg bénh vién I6n K = 1,6-2,5 con &
bénh vién nhé K = 1,6-2,88. Mot nghién ctru & bénh vién 477 giudng va 150
nhan vién phuc vu cho thay hé s6 K dao dong tir 1,5 dén 7,2, trong dé: gid tri
7.2 lién quan dén viéc giat gii la chinh. Nhiéu y kién thng nhat cho riing hé
s6 tinh khong déu K khong vugt qud 2,5 va & nhiéu tiéu chuin xay dung
quéc gia cha cdc nude cling chdp nhén gid tri nay.

1.2. NHUNG PAC DIEM HOA LY CUA NUGC THAI BENH VIEN

Tir s6 liéu cla cdc tdc gia nude ngodi nghién citu thinh phin nudc thai
bénh vi¢n cho thdy: theo dang 6 nhiém vi cd theo néng do thi nudc thai
bénh vién Khong khdc nhiéu 1am, tham chi cdn gidng nudc thai sinh hoat
ctia khu dan cu.

Tuy nhién, khé ma déng ¥ v6i két luan d6. Bai vi, ngoai nhiing 6 nhiém
théng thudng, trong nudc thii bénh vién con c6 thé ¢6 ca nhitng chat ban
khoang va hitu co dac thi: cdc ché phim thusc, cdc chat khir trung, cic
dong vi phéng xa duge sl dung trong qua trinh chén dodn va diéu tri bénh.
Nhitng nghién citu m6i nhit cho thdy sy c6 mat ciia mot vai chat trong s6
chiing dan dén viéc gidm hi¢u qua 1am sach nude thai trén cdc cong trinh xur
ly. Vi du. nguoi ta quan sdt thay viéc giam hiéu qua xit 1§ nudc thai bénh
vién bang biophin nhd giot khi trong nudc thai chita chat khdng sinh
(steptomisin) & nong d6 0,7 - 1 mg/l ma thuc # trong nhing trudng hop
riéng biét nong do steptomisin ¢6 thé dén 12 mg/l. Nhu vay, higéu qua xi 1y
nuée thai gidm ddng k€ theo cdc chi tiéu hod hoc, dic biét 1a theo cic chi
tieu vi khudn. Khi néng do steptomisin 1a 12 mg/l hiéu qua xu 1y thuc t&€
biang khong.



Viéc st dung rong rii cdc chat tay rira [chat hoat dong bé mat -HDBM]
¢ xuong giat la cha bénh vién ciing tao nguy co thuc &€ lam xau di mic do
hoat dong cuiia cong trinh xir 1y. Theo cdc két qud nghién ciu thi ham luong
chiat HDBM (rong nudce thai lam xdu di khi nang tao huvén phi trong bé
lang, da s6 vi khuén tu tap lai trong bot. Nhimmg chat tay ria riéng biét anh
hudng dén qud trinh lam sach sinh hoc nudc thai: chat tdy rira anion lam
tang luong biin hoat tinh, chét tay rita cation lai Iam giam d;.

Dé tinh todn cdc cong trinh xir 1§ duge diing chdng ta rat cin biét vé
nong d6 cic chét trong nuée thii bénh vién (xem cdc bang 1.2 va 1.3).

Bang 1.2. S6 liéu trung binh thanh phan nudc thdi bénh vién & cdc nutc

Tidu $o Cac chi tiéu thanh phan nwdc thai
Bénh vién & chudn |lugng | Chat | Do BOD, | SGvi | Chisd
thanh phé cac nuge | mau | g OXy | mgl | khuin coli
nudc cap limg, | hoa,
It mg/! mg/l
giugng,
ngay

CH Séc va
Xldvakia
Bénh vién &
Benexov - 8 4930 | 830 75,0
Beroun - 8 10325 | 1740 | 2175
Trexki Brod 8 9405 52,0 67,5
Praha Vinogradi 10 1 7845 | 2945 | 3100
Praha Motol 10 1 5680 | 1490 | 1020
Prozekinxe 8 4120 ¢ 1000 | 1770 - -
Xlari - 8 11815 | 84,0 2105 - -
Rakovinke 280 22 | 7745 1 1200 | 2170 - -
Olomaune 330 6 - 899 | 2265 | g10 | 9510°
X 650 2 1548 | 495 ‘149‘0 1108 10°
Ba Lan
Bénh vién &
Vacsava 2 1420 | 2210
Bungari
Chinh phi 180 | 2 2450 2310° | 10




Bang 1.3. $6'liéu trung binh thanh phan nudc thai bénh vién & Nga

Céc chi tiéu thanh phan nudc thai
Bénh vién & cac 86 | Chat | Nito | Ddoxy | S6vi | Chisd
thanh phg lwgng | 1o theo | hod, | khudn | coli
mau | kg, | amoni, | mgll
mg/l | mg/l
Cac bénh vién & Xanh ® 64 | 3436 | 631 | 1409 | 210°
Petecbua
Bénh vien 2.000 giudng & - | 1800 | 230 | 1300 ) -
Xanh Petecbua
Bénh vién Meshnicp d Xanh - 1954 | 263 | 1022 A 5510
Petecbua
Bénh vién & Kudinave 11 | 250,0 - 181,0 23 10° | 152.10°
Bénh vién & Novopetropxki 1 101,0 - 570,0
Bénh vien & Mazaixko v lro00 | - | ams | 8107 | 23a0°
Bénh vién & Podonxko 1| 5420 - 1810 | 210° | 710
310° | 17.10°

Nhin vao nhitng bang trén khé ma so sdnh céc s& liéu vi ¢é benh vién
chi tién hanh 1 - 2 mu do. Ngoai ra khi khio sat néng do nuée thai ciia
nhimg béunh vien dac trung boi tinh khong déu cla lvu luong nude thai thi
cén phai ti€n hanh ldy cdc miu trung binh thee ngly trén ¢o s& trung binh
theo gid, diéu ma thyc t& phan 16n cdc nha nghién ctu khong lam. S6 lugng

mau khdo sdt khdc nhau lam cho viéc so sanh danh gid két qua ciing khé.

Tuy nhién, céc s6 lieu & bang trén cho thay ndng do 6 nhidm chia nude

thai bénh vién dao dong dang ké theo cdc bénh vién riéng biet. D6t v6i mot




“nh6m bénh vién nay, BOD; dao déng tix 75 dén 310 mg/i, do oxy hod tir 52
dén 294 mg/l, chét lo limg tir 412 dén 1181 mg/; d6i véi mot nhém bénh
vién khic do oxy hod tir 180 dén 570 mg/l, chat lo limg tir 101 dén 700
mg/l, s6 vi khudn dao dong tir 3.10" dén 5.107, con chi s6 coli tir 17.100.000
dén 233.333.000.

Phén tich s6 li¢u bang 1.1 cho phép nhan xét rang néng do nudc thai
bénh vién dugc quyét dinh bdi tiéu chuan cap nudc cho*bénh vién: & 650

I/ngay néng do chét ban trong nudc thaj thap hon nhiéu so véi 280 /ngay.

Theo cdc s6 liu ca bang 1.2 va 1.3 ngudi ta da tinh todn duoc lugng
chit ban cho mot giudmg bénh: BOD; tir 60,8 dén 96,8 g/ngay, con chat lo
limg tir 100,6 dén 216 g/ngay, titc 1a cao hon nhiéu tiéu chudn chét bén trén
mot ddu ngudi trong ngay ma thong thudng van ding d¢ tinh néng d6 nude
thai benh vién.

Luong chat ban tir mot givdng bénh trong ngay 16n hon so véi lugng
chat ban tir mot ngudi cha khu dan cu thii vao hé théng thodt nudc 1a do
viéc hoa vao dong thai khong chi chat thai tir ngudi bénh ma con cua bo
phén phuc vy, chal thai clia qud trinh diéu tri: phan thudc con lai, miu, cédc
phan co quan co thé ngudi, hoat dong clia xudng gist, nha xdc. ..

Nhimng nghién citu cho thdy nong d¢ chat ban phu thudc ca vio ngudn
nude st dung tr he thong dudng 6ng cap nuée do nha may cung cap hay tir
h¢ thong giéng khoan cuc bo. Trong trudng hop thit hai hién nhién i néng
do chit bén trong nudc thai 16n hon. Tuong iing hai trudng hgp trén BOD;
la: 136 - 380 mg/1 va 826 4800 mg/l.

Tuy rang luong chat ban trén mot giudng bénh 16n hon luong chét bén

trén mot dau nguoi khu dan cu, nhung néng do chat bdn trong 1 1it nudc thai
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bénh vién lai nhd hon néng d¢ chat ban trong 1 lit nudc thai sinh hoat. D6 1a
do tiéu chuan nudc cap thuc & sit dung trén mét giudng bénh (500 I/ngay)
16n hon nhiéu so véi tiéu chudn nude cip cho sinh hoat trén mét ddu ngudi
(vi du 100 hay t6i da 300 I/ngly). O mot cong trinh nghién ctu néng do
nude thai mot bénh vién & Kheroxon thi v6i lugng nude cdp 600 - 700
I/ngay trén mot givong bénh quan sdt duge nong do chdt lo limg: 108,7 -
121,2 mg/l, néng do nito (amoni): 5,0 - 6.8 mg/ va do oxy hod 1a 33,4 -
48,3 mg/l.

Két qua nghién citu cho thdy tinh-todn trén co s& chdp nhin tuong
duong: 1 giwdng bénh - 1 dau nguoi khu dan cu din dén sai léch, vi du tinh
trén mot giwong bénh thuc t€ theo chét lo ling 1a 70 g/ngay, con theo BOD;

- 1a 44 g/ngay 16n hon tinh trén mét diu ngudi khu dan cu.

O nhiéu nude khi thiét ké cée cong trinh x{r 1§ nude thai bénh vién ngudi
ta dp dung tiéu chudn do K.Imhoff dé xuat 12 BOD; trén mot ddu ngudi bing
54 g/ngay. Nfumg thyc t€ tiéu chuan d6 van thdp, luong chat bin trén |
giwong bénh theo BOD; cia hai bénh vién dugc khdo sét 13 112 va 75,6
g/ngay.

Tuong tu theo cic chi tiéu khdc ¢ thé tién hanh tinh todn va ngudi ta

thudng khuyén nghi cdc tiéu chudn sau tinh trén 1 giudng bénh (dd bao gom

ca bo phan phuc vu):

Cic chit lo limg 130 g/ngay
BOD; 70 g/ngay
BOD,, 80 g/ngay
Nito tinh theo amoni 16 g/ngay

Clo 18 g/npay



Tuy nhién cac tiéu chuin trén van con phai xem xét cy thé hon.

D¢ chon cho ding so dé nguyén téc ciia cdc tram xif Iy nudc thii bénh
vién cling can quan tam (6i ¢a cdc s6 liéu vé sy dac dong néng do nudc thai
trong ngay. Nudc thai bénh vien khdc nuée thai sinh hoat bai su dao dong
déng k€ clia ndng do gay nén bdi tinh khong déu ciia nuGc thai bénh vien
trong vong mot ngay. Nghién citu su dao dong ndng do nudc thai & bénh
vien Botkin (Xanh Petecbua) & nhiing gi khdc nhau trong ngay cho thay
thanh phin hod hoc clia nudce thai dao déng trong céc giéi han sau: do oxy
hoa 45- 155 mg/l, nito amaéni 28-88 mg/l. Su dao dong néng d6 chat ban cla
nudc thai trong ngay dan dén su thay déi nhu cdu clo clia ddng va nhu cdu
nay doi voi bénh vi¢n truyen nhiém nam & khoang 7,2 - 75 mg/l. Tuong tur,
nhimg s6 li¢u ¢ cdc nude Sec va Xlovakia cho thay su dao déng clia thanh
phan nudc thai bénh vién: d6 oxy hod 106-350 mg/l, BODs: 147-582 mg/l,
cde chat lo limg 575-978 mg/l, con nhu cdu clo: 6,3 - 20 mg/l. Hoic mot s&
liéu khdc tuong ting 12 96,0-256,0 mg/l, 32-349,0 mg/l, 703,0-84,5 mg/l, 25-
40 mg/l.

Nhu vay, qua cdc s6 liéu néu trén ta thiy tinh khong déu ciia ndng do
nudc thai bénh vién trong vong mot ngay dao dong & céc khoang khd rong.
Diéu d6 lam nay sinh yéu cu cao hon d6i véi qud trinh xit 1§ nude thii bénh

vién khi thi€t k& va x4y dung cdc hé thong lam sach cuc bo.

G Viet Nam theo Trung tam Ky thuat méi trudng do thi va khu cong
nghiép cia Trudng Dai hoc Xay dung Ha Noi - 1996, két qua phan tich nudc

thai mot s6 bénh vién nhu sau: (bang 1.4)
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Bang 1.4. Két qud phan tich nudc thai mot s6 bénh vién Ha N6i

Bénh | Bénh | Bénh | Bénh | TCVN
STT Cicchi | Ponvitinh | Vién vién vign vign 5945-
" ' 354 | Giao Lao Phu 1995
tieu
théng | Trung san | (Loai B}
vintai | uong
1 | pH . 805 i 7,05 7,21 72 | 5580
2 | BODg mg/l 180 190 195 240 50
3 |cop mgh 250 240 260 452 100
4 | DO mg/l 15 1,17 14 14 -
5 |8S mg/l 90 92 96 135 100
6 | TéngP mgil 32 3.9 3,02 3.0 6.0
7 | NHS mgfl 145 114 12,5 12,5 1
8 | Boduc NTU 149 107 135 180 -
9 | Coliform | MPNAOOmI | 10° | 1810° | 48.10° | 63.10° | 10°
10 |Llwluong | m'ngdy | 130 | 170 | 200 | 160
UGG thai

1.3. DAC TRUNG VE VI TRUNG, VIRUT VA GIUN SAN CUA
NUGC THAI BENH VIEN

Diém dac thd cda thanh phan nude thai bénh vien 1am cho né khac véi

nuGe thdi sinh hoat khu dan cu 1a sy lan truyén rat manh cda céc vi khuin

gy bénh. V¢ phuong dién nay dac biét nguy hiém la nhimg bénh vién
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chuyén cdc benh truyén nhiém vi bénh vién lao, ciing nhu la nhimg khoa lay

cla céc bénh vién séma (somaticus — thuoc than thé).

Theo $6 liéu cha nhi¢u nha nghién ctu, nhitng bénh vien nhu ih¢ 1a mot
trong nhig nhan 16 co ban ¢é kha nang lan truyén vio nude thai noi dong
dan nhimg tidc nhan truyén nhiém qua dudng tiéu hod va [am 6 nhicm in6i
truomg. Trong khu dan cu con ¢6 nhimg nhan 6 khdc ¢é kha nang truyén
vao nudc thai va moéi trudmg cac vi sinh vat gay bénh. D6 ta nhimg sinh vit
mang vi trung hay sinh vit mang bénh tdc 1a ngudi hay dong vat khong thé
hi¢n beénh tat & dang 3 rét. Dac biét nguy hiém fa cic dang truyén nhiém
qua dudng tiéu hod tir nguoi trong thoi gian 0 bénh & ngoai tri. hodc ngudi
bénh nhung khong duge cham soc y t&,

O khu dan cu s6 lugng nhifng ngudi mang mam bénh thudng khoang | -
2% dan s6. Vi vay tham chi nuée thai sinh hoat thong thudng clia khu dan
cu bao gid cling nguy hiém vé phuong dién dich t& hoc. Ngoai ra muc do
nguy hi€ém nay nhiéu lan tang lén néu nudc thai cta cac bénh vién truyén

nhi¢m khong duge xir 1y tri¢t d¢ lai thdi vao hé théng thoat nude cong cong.

Dac biét nguy hi€m la nudce thai nhidm cdc vi khuin gay bénh ¢6 thé din
dén dich bénh cho nguoi va dong vat qua ngudn nudc, qua céc loal rau duge
tudi bang nudc thai. Nhimg bénh truyén nhiém loai niy 1a bénh 14, thuong
han, phé throng han, khuan Salmonella, ly, béenh do amip, bénh do Lamblia,
bénh do Leptoxpira, bénh do Brucella, bénh Tularé, bénh than, lao, giun sdn,

viém gan lay, bénh nhi€ém virut rudt va ca mot vai bénh khic.

Vé mifc dé nhiém khuan cla nudc thai ngoai viéc tim nhimg vi khudn
gay bénh con c6 thé danh gia theo nhimg vi khuén chi thi: chuan coli, chi s6
coli hay s6 vi khudn. Khi xdc dinh cdc chi tieu vi khudn cla nudc thai benh
vién Botkin & Xanh Petecbua, Lién bang Nga ngudi ta thdy ring & luong
nuée sir dung tir 700 1/giudng bénh/ngdy trd len s6 vi khudn nim trong
khoang 50 - 100 ngan, con chuén coli dao dong tir 0,00003 dén 0,000001.
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Theo 6 liéu ciia cdc nha nghién ciiu & nuée thai bénh vién Meshnicép &
Xanh Petccbua chuin truc khudn coli dao dong wrong khoang 0,0001-
0,000001. Dai véi mot s6 benh vien & Kiep thude nude Cong hoa Ukraina s6
vi khuén tir 10 ngin dén 1 tri¢u, con chudn coli 0,00001-0,000001 .

Trén co s¢ cdc s6 lidu clia cdc nha nghién 1 ¢6 thé thay ring khong cé
sur khdc nhau ddng k¢ vé 56 luong vi khudn néi chung trong nuéc thai benh
vién va nudc thai sinh hoat khu dan cu. $& di nhu vay la vi nuée thdi bénh
vién da duge pha lodng dang ké do tiéu chudn ding nuée rit cao ciia bénh

vién nhut dd ndi & trén,

Tuy nhién su ¢6 mat cha cic vi khudn gay bénh trong nudc thai bénh
vién la rat ddng k€. Nghién ciu trong phong thi nghiém nudéc thai B{:nh vién
Botkin thuong xuyén phdt hién thdy vi khudn phé thuong han Salmonella B,
nude thai qua loc vi khudn bénh ly & chudn do tix 1:10 dén 1:600. Trong s6
164 méiu nudc thai téng s6 vi khuin va chi sé coli 1a hang ngan, hang chuc

van va hang triéu trong 1 ml. ..

O thanh phé Grenoplo & Ukraina ngudi ta tién hanh khao sat vi khudn
va virut cta 104 mau nude thai bénh vién va nude thii sinh hoat. O 14t ca
cdc mau déu thdy c6 vi khudn gay bénh, virut ¢6 & 44 miu trong d6: cé &
26% mau nudc thai bénh vién, 34% miu nude thai sinh hoat néi chung.
Trong s6 44 médu ¢6 virut bao gdm 16 mau adenovirut, 12 méiu virut Céc B,

8-polyvirut, cic miu khac 13 virut ECHO va reovirut,

Nhu vy trong tai liéu néi chung con thidu s ligu vé céc loai vi khuin
gy bénh va virut trong nuéc thai. Trong khi d6 ta bist rang néng do vi
khuan va virut anh huémg déng ké dén hiéu qua lam sach va khir trung nude
thai.

C6 the khing dinh ring téc nhan gay bénh phé thuong han vi ly phat
hién thay & lugng bang 100.000-1.000.000 trong 1 m! nudc thai. Vi trén d6i

—
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tugng nay chudn coli nudc thai 13 107 thi ¢6 thé gis thiét rang i 1¢ vi khudn
gy bénh so véi true khudn coli trong nudc thai bénh vién truyén ahiém la
1:100. Trong khi d6 & nudéce thai sinh hoat théng thudng khu dan cir i $6 nay
1a 1:10.000 - 1: 1.000.000. Nhu vay, khi xdc dinh chuin coli cla nuéc thai
chua xir 1y cta bénh vién truyén nhiém ¢6 thé so bo ddanh gid vé mdce do

truyén nhiém béi cac vi khudn gay bénh.

Nhimg nghién citu v¢ sinh v& virut cho thay lugng virut trong nudc thai
sinh hoat khu déan cu Ja 5.000 trong 1 Iit khi chua x 1y, khodang 15 don vi
virut trén mdi mot triéu true khuan coli. Cling ¢6 nhiéu tai lidu vé nguy hiém
truyén nhiém bdi cdc vi khuin bénh lao trong nudc thai cic bénh vien didu
tri bénh lao. Trong mdt cong trinh ngudi ta thay trong 1 lit nudc thai chua xir
Iy ¢6 161 1.500.000 vi khudn lao, & phin cin cla nudc thai con téi
100.000.000. G mot cong trinh khic 14 425.000 - 10.000.000 vi khudn lao
trong 1 lit nudc thai...

Nhu vay. nhitng s6 1i¢u ndy tuy ¢é khic nhau nhung déu cho thdy mot so
luong 16n vi khudn lao ¢6 trong nudc thai clia bénh vién diéu tri bénh lao.
Do viée khé tich dong nude thai khoi cdc vi khuan nay nén cin phai cé

phuong phap riéng ti€p nhan va xu 1y ching.

Theo y kién chung cta cdc nha nghién ctu 6 nhiém moi trudng boi trimg
giun sdn 12 do xir 1y khong diing cdch va con do sir dung nudc khong sach
trong sinh hoat hoac ca nudc thai trong trong trot. Tai licu nudc ngoai rat
phong phi vé ham lugng tring giun sdn trong nude thai sinh hoat khu dén
cu khi chua duge xir 1y,

S6 liéu nhicu nam nghién ciu cha Koézoldva tai mot tram xir 1y &
Matxcova cho thay lugng trimg giun trong nude thai chua xur 1y tir 4,0 dén

27.4 trong 1 lit, & Kicep lugng d6 1a 1 dén 9 trong 1 1it. Nhitng gid tri d6 diic

16



trung cho cac thanh pho 16n, con doi véi cdce thanh phé vira vi nhd s6 licu dé
phai 1a 30 - 40 trong 1 1it nude thai (¢6 6 liéu t6i v tram).

Dot vai nude thai bénh vién thi cdn thi€u nhilg khao sdl co ban, tuy
nhién ¢6 thé gia dinh rang & tiéu chuén sir dung nude tir 500 l/ngay/givdmg
benh tro 1en thi s6 rimg giun sdn 1a 10 - 15 trong 1 it nude thai. O ticy
chuan st dung nude thdp hon, s6 tring giun sén c6 thé tang 1¢n dén 400
trong | it nudc thai.

Nhu vay, nude thai bénh khéc nude thi sinh hoat béi nhing diém sau:

- Lugng chit bin gay 6 nhiém tinh trén 1 giudng bénh 16n hon 2 - 3 ldn
luong chat bin gay 6 nhiém tinh trén I dau ngudti. cung mot tiéu chudn sir
dung nudc thi nudc thdi bénh vign dac hon, déng nghia 12 néng do chat ban
cao hon nhiéu,

- Su hinh thanh nuée thii bénh vién trong vong 1 ngay va & nhimg ngay
rieng bigt cua tuan la khong déu (hé so khong déu K = 2.,5).

- Thanh phan caa nuée thai bénh vien dao dong trong ngay do ch¢ do
lam vigc cia bénh vién khong déu.

- Trong nudc thai beénh vién ngoai nhimg chat ban thong thudmg nhu
trong nudc thai sinh hoat con chita nhimg chét ban hiru co va khodng dac
biét (thudc men, chat tay rira, dong vi phéng xa...).

- Trong nu6e thai bénh vién ¢6 mot luong 16n vi khudn pdy bénh.

Tir nhiing di¢u d6 ching ta thay ring can phai xép nudc thai bénh vién
vao loai nudc thai rieng khdc nude thai sinh hoat va yéu cau xir Iy cling phai
cao hon.
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Chuong 11
SUNGUY HIEM VE PHUONG DIEN VE SINH DICH TE
CUA NUGC THAI BENH VIEN

2.1. SU TON TAI CAC TAC NHAN GAY BENH TRUYEN NHIEM
TRONG NUGC THAI VA NGUON NUGC

Su nguy hiém vé phuong dién dich té hoc clut tic nhan niy hay tde nhan
khdc gay bénh truyén nhiém dudng rust vii mot loat bénh do dong vat truyén
cho ngudi phu thude rit nhiéu vio su 16n tai ca cic tic nhin dé trong moi

truomg.

Hoc thuyét hién dai vé nguén truyén nhidm khang dinh ring méi trudng
tit nhién duy nhat [am noi luu trd va phat trién cGa cdc tac nhin gay bénh
che ngudi chinh [ ¢o thé con ngudi vil @ nhitng trudng hop riéng biét 1a co
thé dong vat. Ngudi ta thay rang doi véi ky sinh triing thi co thé loai nio dé
con chua da, ching chi ¢6 thé song ky sinh & nhiing ¢o quan v ¢ nhimg mo
nhat dinh. Moi trudmg bén ngodi déi v6i vi khudn gay bénh 1a xa la, trong
d6: ky sinh tring khong thé tim thay nhitng diéu ki¢n thuan foi cho su ton
tai cua minh.

Nhung cing cé nhimg tai lidu tuy rng ¢ s méau thuin do nhitng nhi
nghién ctu khidc nhau tién hanh lai ¢hi ra ring cic tic nhan gay bénh dudng
rudt cé thé 6n tai mot thoi gian dai trong nhimg dai tuong khic nhau cia
mot (rudng bén ngoai. Vi du thoi gian t0n tai kha dai (tir 2-5 thdng dén vii
nam) cua vi_khua“in 24y bénh pho thuong hin trong nudc cat va nude dun sdi
dé nguoi, con trong nudc song hd 1a 1-3 win, O nhimg ngudn nude sach thi

then gian séng cang lau hon. Vi dy cic tde nhan giy bénh thuong hiin vi phd
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thuong hin B on td trong nude song b & nhiet do phong T 33 va 62 ngay.
con troag nude gigng khai e 107 ngdy dén 1.5 nam. trong nudc nuiy 1 420

Ny,
Trong sude ban va nude thdi thii gian song i vi khuan ngan hon.
Nhung ciing ¢ cong trinh nghién cu cho thity trong nudc thai ¢ nhiét 4o
. thm. - » . . . . . "
thap (4-6"CY vi kKhudn thuong han duoe tim thily trang vong 27 ngiy. con o

nhiét do phong (18-20"C) 14 24 ngay.

Ngudi ta con thly ¢ic dang vi khuan bén ving dudi tae dong cua nhing
nhin t& khong thudn loi cta moi trudme bén ngodi. Vi du nhimg so liéu vé vi
khudn Sumonella Breslow ton tai & trong nudc song & 6°C dén 157 ngiy. ¢
trong nude somg da loc sach cung & nhiét do dé 13 227 ngay. Vai viéce ting

nhi¢t do thai giun sdng cua cde tic nhan gay bénh gidm din.

Vi khuin bénh Iy theo ¥ kiéh cua da s& nha nghién cdu ¢ tinh bén viing
kém hon vi khuan phé thuong han. Trong nuoc giéng khoi vi Khuan ly
Flexnere tan i 10-11 ngiy, ¢on vi khuin Grigoriev - Shig 2-3 ngay. Trong
nude ¢dp thanh pho sy tdn tai cda vi khudn 1y phu thude vio ham hugng clo
hoat hod ¢6 trong nudce; néu khang ¢é clo du thi ching t60 i hon 1 win
con 6 ham [ugng clo 0.2 - 0.5mg/1 thi chidng chi 1én tai duoce 2 aidy.

Nhung nhiing nam giin day xudt hién nhiing s6 licu trong cdc cong trinh
nghién ctiu cho thay thoi gian t6n tai kha Ién cha nhing vi khudn ty trong
moi trudmg. Vi du trong nude song v nude gigng khoi cic tie nhan bénh ly
Flexnere ton tai t61 15-19 ngay.

K&t qua nghién ciu cho thdy trong nude miy cdc chung vi khuan
Flexnere & nhiét dd phong ¢6 khi nang séng 30-40 ngay. O nhiét do 4-8°C
khit nang tdn tai cuia ching tir 4-8 thang. Vi khuan Zone trong diéu kién gii

0t lanh ton tai t6i 2,5 thdng con & nhiét do phong thén han ¢é giam di.



Khoang thoi gian sdng cua ciic vi khuan bénh ly phu thuoc khong nhiing
chi vio loai tae nhin ma con vio chit fuong nude. Vi du trong truong hop
nhi o gay lay nhiém nuée giéng khoi, nude séng, nude mdy, nude cit boi
cie tic nhan bénh ly Liéu Tugng 100 vit 100.000 vi khuan trong 1 ml cho
thily khi nang séng s6t cao nhat 13 vi khuin ly Zone trong nudc may dén 62
ngay con trong nude thong thuong dén 48 ngay. Kha nang song s6t cha vi
khudn Flexnere dao dong tir 9 dén 13 ngay trong nudc thong thudmg va tir 38
dén 62 ngiy trong nudc maiy-.- Vi khuin ly Newcatl séng sot 6 dén 16 ngay,
vi khuan Grigoriev - Shig 3 dén 7 ngiy wrong nude thong thuong con trong

nudc may dén 11 ngay.

Trong nude thai gay 1ay nhiém nhan tao ¢ic vi khuin Flexnere séng sot
10 dén 30 ngdy. trong nudc qua loc 5 dén 10 ngay, con trong nude qua
thanh tring bang 6toklav (n6i hap) tir 2 dén 5 thang. Khodng thoi gian sdng

a o - = . I3 oo " - ] = .
s6t et vi kKhudn 11 Flexnere trong nude thai & nhiet do 37°C 1a 56 ngay.

Theo 0 ligu cua mot s6 nghién ciu khdc khodng thoi gian séng sét clia
cile chiing vi khufn ly Flexnere bén khang sinh trong nudc séng & nhiét do
6'C 1a 161 36 ngay, con trong nude séng di qua loc tdi 139 ngiy. Véi viéce
tang nhiét d6 khoang thdi gian song sot clia cac vi khuan ly giam dén.
Ngudi ta thily khodng thoi gian song s6t clia vi khudn ly hon han cic vi
khuan thuong hiin trong nhimg diéu kién moéi trudmg nhu nhau.

Mot s& lugng [Gn cong trinh nghién ctu dé cap 161 thai gian gilt phay
khufin td trong nude. Trong nudc hé thai gian dé 1a tir 7 dén 23 ngay dén
mot vai thang. C6 cf’mg trinh chi ra ring phdy khudn td & nhiét do 3 dén 4°C
trong nude da thanh trung sdng dén 30 ngiy con trong nude chua thanh
tring dén 50 ngly; o nhiét dof 18 dén 20°C phiy khuan ¢6 thé séng téi 166
va 89 dén 200 ngdy tuong dng trong nude di va chua thanh tring. Trong

nudc bién phay khuin td s6ng khong qud 1 thing. Thai gian dii cho thay



trong nude da dun soi, phay khuan td séng (& hon 1 nam. Trong nudc may
tdc nhin gy bénh ti khong chél trude 7 ngay. Lidu luong clo thong thuomg

su aung khir triing nude mdy tiéu diét phay khuin ta mot cdch hiéu qud,

Cic tic nhan bgnh Brucella trong nudc da thanh tring & nhiét ¢o phong
song 161 77 ngiy, codn & nhiét do 40°C1a 114 ngay. Ngudi ta thiy ¢6 su phu
thude vao tiéu luong gay nhiém khuin. Khi cho 10 triéu khuan Bruceila
trong | ml nude thi ching c6 thé séng 161 90 ngity, con & ltong 1 tridu thi
chi ¢6 75 ngay. Trong trudng hop nudc giéng khot di thanh tring 100 vi
khudn Brucella & nhiet do 14 dén 22"C c6 thé song 161 2 thing, con 500 vi
khudn 161 5 thing. Cic nghién ciu cung cho thiy kha niing song sét cla vi
khuan Brucella trong nudc sOng vé mua xuan va he i 91 ngay., con vé mita

thu va dong t6i 164 ngay (& didu kien chau Au).

Vi khuan Tulare ¢6 dac diém |a khd bén vimg trong moi trudng. dic biet
o nhiét do thap. Trong nudc ching séng & nhiét do 13 dén 15°C 161 92 dén
95 ngdy. Theo s6 ligu tong hep clia nhi nghién ctu Miliavxkaia: trong nudc
dd thanh tring tic nhan Tulare t6n tai 3 dén 15 ngay. trong nudc nhiém ban
té1 75 ngiy, trong nudc mdy t6i 92 ngay, trong nudc giéng khoi 12 dén 60

ngay.

~ Cdc dang thue vat ciia tic nhan benh than khéng c6 su bén vimg trong
mol trudmg (1 dén 2 ngay). Nguoe lai cdc bao tir clia tdc nhan bénh than rat

bén va ¢ thé s6ng trong nude nhiéu nam, nhiéu thap ky.

Trong thf nghiém ciing nhu & diéu kién thue dd nghién cdu thoi gian
song s6t clla tic nhan gay bénh lzo trong nhimg d6i tugng khiac nhau cia
mo1 truong bén ngodi, Musheld xdc dinh duge rang doc tinh cla vi khudn
trong nudc van con gifr duge sau 5 thing dé ching trong béng 161 va anh
sang nhat, déng thoi t6i 4,5 thdng trong bang gid. Tham chi qua 107 dén

197 ngay tac nhan beénh lao vn giit duge doc tinh vi chi dén ngay thi 211
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ddc tinh mdi hoan toan bién mat. Kraus nhin thay khong phu thude vao mua
trong nam, tic nhan bénh lao cé thé séng trong nudc thai dén 197 ngay.

Nhiéu virut rugt ¢6 the giir kha nang gay bénh rat dai trong moi trudng.
Ngudi ta da xéc dinh dugc su phy thude cla thai gian séng trong nudc cla
virut Coxaki nhém A vao nhiét dé cua nude, thanh phan hod hoc clta né va
chiing virut. Thoi han séng sot cuc dat d61 véi chang A-5 va A-7 trong nude
song di thanh tring va nudc mdy & nhiét do 4°C 13 hon 200 ngay. Theo s6
li¢u cia nhiéu nha nghién citu thdi han sdng sét cua virut Coxaki nhém B
(B-5) trong nudc thai va nude mdy ngan hon va chi 1 33 va 46 ngay.

Nhitng nghién ciu di ti€n hanh dé so sanh kha nang séng s6t trong nudc
song va nude thai & 6°C va 18-20°C clia 5 ching virut: polyomielite typ 1,
ECHO-7, ECHO-9, Coxaki A-5 va Coxaki B-3 ciing chi ra rang anh hudng
ddng ké dén kha niang song sét cla virut rudt bao gém loai virut, nhiét do,
mitc d& ban cla nudc. T nhimg loai virut rudt nghién ciu trén, loai bén
ving nhéat va ¢6 kha nang song lau trong nuéce thdi va nudc séng la virut
ECHO-7, twong ting 13 93 dén 114 ngay va 50 dén 93 nghy. Kha nang séng
s6t 16n nhat cla virut ruot duoc nhan thay trong nude thai & nhict do 6°C.
Dol voi (4l ca cic loai virut déu quan sat duge quy luat ting thoi gian song
s6t: trong nude thai ching séng lau hon dang ké so voi trong nudc séng, hon
niia kha nang song s6t clia ching trong nudce song & 6°C déu nho hon so véi
trong nudc thai ¢ 18 dén 20°C. Nhu vay muc do ban ¢ha nude ¢6 ¥ nghia
nhat dinh. Thoi gian séng sét cua cdc virut trong nude thai 16n hon trong
nudc song ¢6 1€ duge giai thich bdi tic dong bao vé clia cdc ciu tir chita
protein ¢é trong nudc thai.

Nhimng s6 liéu vé thdi gian song sét cla ciac vi khudn gay bénh trong

nudc thai va nude song duge dua vao bang 2.1 va bang 2.2.
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Bdng 2.2. So sdnh kha ndng séng sét cua cdc virut rugt trong nudc

séng va nutc thai

Thdi gian sdng sét, ngay

Chuing virut Loai nugc 0 0
18 +20°C 4-6C
Polyomielyt typ 1 Nude thai 8 -
Polyomielyt typ 1 Nudc thai 50 93 (114)
Polyomielyt typ 1 Nudc song 84
Polyomielyttyp 1 | Nuec song 11(20) 50
Polyomielyt typ 1 Nudic séng thanh triing bang 14 63
otdklav(ndi hip)
Coxaki A-5 Nuge song thanh tring bang 121 215
dtoklav{ndi hap)
Nucéc séng
Coxaki A-5 40 113
Nudc thai
Coxaki A-5 69 200
Nudc song
Coxaki B-3 11 20
Nudc thai
Coxakj B-3 11 50
- - Nurde sdng
ECHO-7 50 93
Nudéc thai
ECHO-7 93 114
Nudc song
ECHO-9 4 11
Nuéc thai
ECHO-9 11 20
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Nhu vay, nhimg s6 liéu tir cdc cong trinh nghién cifu vé tinh bén vimng
cao cla cdc vi khuan gay bénh trong nudc thai da khang dinh chéc chin su
nguy hiém vé phuong dién dich t& hoc chia nude thai bénh vien dic biét 1a su
truyén nhiém. Trong trudng hgp nudc thai bénh vién xir 1y khong 61 ¢6 thé
6 nhitng vi khudn gay bénh di vao nguén nudc va véi tinh bén viing coa
ching trong moi trudng theo thoi gian tao nén nguy cd phat tan bénh tat qua

ngudn nudc ma con ngudi sir dung.

2.2. HIEU QUA LAM SACH NUGC THAI KHOI VI KHUAN GAY
BENH TRONG CAC CONG TRINH XU LY

Nudc thai sinh hoat khu dan cu di vao cac cong trinh xir 1 clia hé théng
thodt nude doi khi chita mot s6 luong 16n vi khudn gay bénh do thidu tram
xir [y nudc thai bénh vién hodc chua xir ly kher tring t6t. Diéu nay lién quan
dén nudc thii benh vién truyén nhiém, cdc bénh vién lao hoac nhing bénh

vi¢n khdc do sy nguy hiém vé phuong dién dich & hoc ciia chiing.

Do vay rat ding quan tam van dé hiéu qua lam sach nude thai khoi céc
vi khuan gay bénﬂ trén cdc cong trinh xir 1y khac nhau clta hé thong thoat
nudc.

N.M.Belova khi nghién citu hiéu qua 1am sach pha 16ng nuéc thai sinh
hoat trén acroten thuc t€ va trén biophin & phong thi nghiém di xdc dinh
dugc rang trén nhimng cong trinh xi 1y nay khong giit duge hét cdc vi khudn
gdy bénh nhém dudng ruét. H.M.Zolotariova citng nhan thay con vi khuan
thuong han va phé thuong han B trong nudc thai da xir ly bang phuong phap

sinh hoc sau hd sinh hoc va aeroten.

Mot loat thi nghiém nghién ciu dong hoc giai phéng pha 16ng cta nuée

thai khéi cdc tdc nhan gay bénh thuong han da dugc tién hanh trong diéu
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kién gin vdi didu kién hout dong cua aeroten. Theo cic s héu nhan duge thi
t 86 luong vi khuéan thuonmg han ban ddu ia 3700 trong 1 ml sau 24 ¢id ¢on
1700, sau 48 gidr con 2. Sau S gid sue khi vit 1 gity d€ ling nude thai thi trong

pha 16ng phia trén phan can van ¢on 5% vi khuin bénh thuong han.

Theo Brown vit Sery thi sau 12 gids xtr Iy nude thai chia 450 ngan vi
Khuan thuong han trong iml bing bitn hoat tinh néng do vi khudn thuong
han gidam di 969%. Tiéu qua ldn nhat dat duge trong 6 gi& ban ddu do hip
phu va tic dong cua tap doin vi sinh vat bun hoat tinh. Theo Stewere thi viéc
giam lugng vi kKhuan thuong han trong nudc thii dén 96% lui quan sdt duoe
6 gid suc khi v6i s 6 mat ctia bin hoat tinh. Edwards lai chi ra ring nong
dd cic tdc nhan gay bénh thuong han trong dong ra giam di 96-98% sau 14
210 suc khi vt bun hoat tinh. Green vi Buerd cho ring trong aeroten xdy ra
st gidm vi khuin thuong hin 1t 91 dén 99% sau 6 gid suc khi nudc thii.
Trong di€u kién biophin nhd giot véi tdi trong 2,81113fngz‘1y néng do vi khuén
thuong han giam duge 99%, con & tdi trong 6.6 va 12m’/ngly thi tuong tng

1296 va 95%.

Ké&t qua nghién citu cita bd moén vé sinh hoc cong cong truomg dai hoc y
Kiep cho thay thoi gian dai tim thay vi khuéin gay bénh trong nude thai xr ly
bing kénh oxy hod tudn hoan. Vi du thdi gian gidi han tim thiy tic nhin
bénh ly Zone 1a tit 6 gio dén 4 ngldy tuy thude viio mite do gay nhiém ban
dau, nong do bin hoat tinh va nhiét do; thdi han cuc dai tim thdy vi khuan
gily bénh truc khuin rudt huyét thanh 1 tir 7 dén 19 ngiy & néng do ban diu

1 triéu v 100 triéu vi kbuan trong 1 lit nudc thai.

T.V.Bey va L.N.Zabarnaia ciling di dén nhimg két ludn tuong e khi
nghién ctu hiéu qud xir ly nude thai trong thiét bi oxy hod ly tam (TBOLT).
Trong nudc thai o ché do l1am viéc cia TBOLT sau 3 gid suc khi quan sat

dugc sy giam ddng ké cdc chdt ban theo BOD; tix 125 xudng 10 mg/l; giam
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luong  nito cua cile mudi amoni tr 4.1 xuéng 0.2 mg/l xudt hién nitat.
Nguon ta cling thily hiéu qua xu 1y theo cic chi tigu vi sink vat. Vi du o vi
khuan giam 79.0%. chuiin coli tang 1000 lan. Tuy vily vi khuén giy bénh
trie Khuin rudt huyé&t thanh (0-111) trong nude thdi van phit hién duge

trong vong 9 ngay lam viéc coa TBOLT.

Nhiing nghi¢n ciru hoat déng cia cde cong trinh lim sach sinh hoc tu
nhien (bdi loc va cdnh ddng tudi) chi ra ring tuy dat cd kha nang tr lam
sach rit cao nhung cde vi khuin giy bénh ¢6 thé 10n tai trong dat thoi gian
Khi dai v vl vige nude thii thidm qua dét thi kéo theo chiing di vio hé chifa
nude holle vao cde ting nude sau trong dat. Vi dy & 16p dal sau trong cinh
déng i & thanh phé Odetxa da tim thiy nhimg vi khudn bénh thuong hin

vit pho thuong han.

Bing nhitg khao sdt trén cic cong tinh xir 1y nude thai beénh vién lao
neudi tu da cho thay rang viée gidm ham lugng vi khudn trong nude thii sau
be lang so cip dat khodng 50-549%. con sau bé ling thit cap véi viee su dung
acroten la tir 66 dén 70%. Thi€t bi loc sinh hoc ciing khong thé Lum sach

nude thai khoi cic vi khuin gay beénh.

Maot loat nghién clu vé higu qua 1am sach nude thii khoi virut rudt trén
cie cong winh xu ly di duge tién hanh (G.A.Bagdaxarian va
V.A.Kazanxeva). Nhitng giai doan 1am sach nuée thii khic nhau anh hudng
khdc nhau dén luong virut rugt gay bénh con trong nude thai. X 1y nudce
thai bing phuong phdp sinh hoc 1am gifim tin 6 phat hién cac virut ruot:
trén tram thoi khi noi tién hanh clo hod nude thai di qua XU Iy ngudti ta nhan

thay su khir tring ding ké cdc virut ruot gity bénh con trong nude thai.

Chuan cdc virut rudt gay bénh trong nude thai da qua t6 hop cac cong
trinh xtr 1y nhé hon chudn coa timg giai doan x& 1y riéng nhimg viée loai

hoan todn virut ruot khot nude khong xdy ra. Nong do virut rudt trong nuede
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thai o ddu ra cong trinh x(r Iy phy thuée ti lé thuan vio néng do ban ddu ca

ching ¢ dau vio cong trinh xir ly.

O nhitng cong trinh nghién cttu khic di loai duge virut rudl khoi nude
thil trén cdc giai doan khidc nhau cda sau x0 1y co hoc ciing nhu loai hoan
toiin sau xu 1y sinh hoc. Sau clo hod thi khong phdt hién duge virut. Tuy

nhién khong phai bao gidr ciing nhu vay,

Su vi pham ché do lam viée cha cong trinh xit 1y din dén viée gidm ding
ké hiéu qui x{r Iy nude thii. Theo k&t qué cha A.X.Gorodetxki trén phan 1én
¢ae cong trinh xur ly sinh hoc bang phuong phdp nhan tao hiéu quéa trung
binh xir ly nude thii dat 30 dén 50% va diéu nay xay ra vi su qud (di cia

cong trinh tr 3 dén 5 lan so véi cong sudt thiét ke,

Nhu vay, nhu nhimg so liéu cla cdc nghién cqu vé vi khudn - virut
khdng dinh thi trén cdc cong trinh xir Iy nudéce thai do thi néi chung vi cong
trinh Xt [y nude thai bang phuong phép sinh hoc néi riéng, néu khong tién
hanh khu tring thi khong thé tiéu diét hoan toin vi khudn gay bénh. Ngay
¢i clo hod nude thai di x Iy ma liéu lugng chua di thi ciing khong cho
Auge higu qud khir tring tin cdy. Vi the c6 thé ¢6 su xam nhip cua cic vi
khuan gay bénh cing dong nude thai di qua cong trinh xir 1§ vao ngudn
nude duge sir dung dé 1am nude cap. Pidu d6 tao nén nguy co dich té hoc

thuc st & khu dan cur,

Su canh bdo vé kha ning 6 nhiém nguén nudc cdp béi cic vi khudn gay
bénh can phai duge tién hanh mét mat theo hudng van hinh ding cdc cong
trinh xu Iy, gidm sy qua téi coa ching, mat khic theo huéng gidm muc do
nhiém khuan nudc thai sinh hoat & khu dan cu. Diéu ndy c6 thé dat duoc
bang cdch khir triing tip trung & cdc cong trinh x{ 1§ nuéc thai bénh vién
trude khi dua nude thai bénh vign d& xir 1y vao hé thong thodt nude céng

cong.



2.3. NGUY CO DICH BENH DO © NHIEM NGUON NUSC BAI
NUGC THAI BENH VIEN

Pa biét nhicu wudng hop phit sinh dich bénh mi nguyén nhan 13 do

nguén nuée ngam hay nuée mat bi o nhiém bdi ride thai.

Viéc phin tich cdc nguyen nhan xuat hién bénh thuong han, phé thuong
han va phdt hién cdc tac nhan cua bénb nay trong nude thai va trong nude
s6ng ho cho phép xdc dinh vai trd ding k€ cia nguén nuse trong dich té hoc
nhiing bénh truyén nhiém niy. Nawdi ta ciing nhén thay hang loat truomg

hop bung phdt bénh I ¢6 nguén gdc 1a tir méi truomg nudc.

(3 nhimg diéu kien dich 1€ thudan 101 ¢6 thé bang con dutmg qua nude ma
lan truyén cdc bénh truyén nhiém dudmg rust khic. Con dudng nay la co ban
vot cac bénh: td, Leptoxpira (bénh sét do Leptoxpira, viem gan dich té).

Cling thuge vé loai ndy quan sat thdy dugc ci bénh Tulare qua ngudn nude,

Céc s6 liéu cong bo khing dinh kha ndng truyén bang con dudng nudc
bénh Brucella di thay & hon 70 qudc gia trong dé: ¢6 mo ta k§ & Phap, Thuy
bién, My. Ciing ¢6 nhimg thong bdo vé ngudi bi bénh lao bing con dudng

nuaéc.

Tét nhién nuée thai cde beénh vién truyén nhiém, bénh vién lao... 1a moi
nguy higém Ién nhét tao khi nang 6 nhiém ngudn nude béi cac vi khudn gay
bénh. Nudce thii loai nay khong duge khir tring hodc khu triing khéng triét
dé di vao nguén nudc ngdm va mrdc mat ludn 1a nguy co truyén bénh cho
khong chi mét ngudi nao dé ma ¢i dich bénh cho cong déng dan cu.

Mot bai hoc 16n vé phuong dién niy 1a dich bénh quan sit duoc béi
L.V.Gromasevxki nam 1934 & thi xa véi 30 ngan dan. Do nhiém bénh
thuong han cao quan sit duge trong dan cu di 2 nam. Vio cdc thang 11 va

12 nam 1933 do nhiém bénh I& ra phai gidm nhung lai ti€p tuc tang va vio
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thang giéng nam 1934 da ght nhin duoe 225 truong hop bi bénh. Sau khi ¢lo
hod nude dd nhiém bénh ¢o giam di mot chiat nhung van G€p tue ¢ mide cao.
Khi nguoi ta xem xét didu kién ¢ip nude caa thi xa thi thily ring thi xii ¢6
dutmg 6ng nude riéng ldy nude chua xa 1y tr mot con song 16n chily qua
nhiing khu dan cu nho. Nude 1y bing mot tram bom i nhinh song hitu
ngan (nhanh nay nho hon) cich nhdnh song td ngan bang mot dao cdt chay
dai. Hai nam cudi cing ¢ khong xa phia thuong Tuu ngudi te da xay mot cay
cau dudng sit. Chinh vi thé nhitng cong trinh ngam cua ciu da 1Jam giam
dong chay cua song dén ndi & nhinh song hiu ngan ngay phia trén ché tram
bom nude tao nén mot dai ¢dt ndi 1ién b phid s6ng véi hon dao. Do vay da
lam thay déi diang ké diéu kién 18y nudc cha tram bom: nudc bay gids dugc
lay 1l viing nude chay dii ciing véi nude thai, hon nita sy giam nude duge
bo sung bang dong nude nguge chay tir phia dudi 1én tite sau hon déo. Khi
diéu tra méi thiy ring & 100m cach chd 14y nude va cdn cach xa phia dudi
cua dao céd mot kénh ‘lhoait nude dé vio nhinh séng hitu ngan ma ngudi ta
thai ca nudc thdi bénh vién truyén nhiém vio dd. Nguyén nhin cia dich
bénh di rd rang. Dé loat trir khin cdp dich bénh, diém lay nudc di diroc

chuyén vé bén nhanh séng ta ngan.

Qua mot nam bénh dich dad ¢6 5% dan s6 thi xa by dm va trong thoi gian
dé nguoi ta khong thay xu huéng tr giam do lay bénh. Con moét nam sau dé
khi di chuyén vi tri 14y nude chi ghi nhan ¢6 20 trudng hop bi bénh thuong
han.

Tai li¢u cling néu nhitng vi du khic vé biing né dich bénh duomg ruot do
nudc thai caa cic bénh vién truyén nhiém.

Dich bénh thuong han quan sat duge nam 1926 & thanh phd Roxtop trén
song Dong. Trén mat doan cong thodt nude ngudi ta sir dung dé do nudce

thit ctia mot khu vyc ¢6 cdc bénh vién. Dan déin di xay ra tic va dudng cong
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nude that bénh vien bi v&, nudc trim vio dit. Cich chd v 17 der 20m 1
cong trinh ngam cla hé théng cdp nude. Nude thai benh vien di vio hé
théng nudc cap. Di xdy ra bung nd dich bénh v sau dé ngudi ta da tim ra

nguyén nhan réi khic phue dugc.

O mot thi trdn cha Ukraina quan st duge su bung phat bénh thuong hiin

bing 60.6% cic ca mic hénh ca nam (tinh trung binh) coa thi trin.

Dicu tra dich & hoc chi ra ring sy biing phit cic bénh dudng rudt xuat
hién do van hanh khong ding cdc cong trinh xir ly, ciing nhy 3 tram loc
nude cip ¢6 viin dé hay [d do khi tién hanh viée sira chita duong ng dan
nuée di khong tuéin thd cdc yéu céu vé sinh - t&t cd din dén 6 nhiém nguén

nudc bai dong nude thai ¢6 chita vi khudn gay bénh.

Van dé vé sy nguy hiém thuc 1€ hay la tiém nang lan truyén bénh lao do
xa vio nguon nude nuée thai chua duge fam sach hoin toan hién vin con
gay tranh cdi. Phan 16n cdc tac gia cho rang do tinh bén ving dang ké cla
ngudn va dong vat déi véi bénh lao vit do nudc thii duge pha lodng ddng ké
trong song ho chita nude ma sy ¢6 mat ciia vi khudn bénh lao trong nguon
nude khong gay nguy hiém. Tuy nhién, nhiing s6 lieu khach quan cho thiy
con ngudi bi mac bénh lso qua dudng nudc 1 ¢6 thuc. Nha nghién cuu
V.Gostead di mo ta trudng hop bi bénh lao clia 3 dita tré sau khi nga xudng
song bi nhiém bdn bdi nudc thai. Trong nhiéu tai liéu khic ciing c6 mo ti

nhitng truomg hop tuong ty.

Ngurdi ta quan sdt duge cd nhiing trudng hgp mac bénh lao cla dai gia
stc qua nguén nude bi nhiém vi khuin lao.

Nhu vay, nhitng vi du néu trén di khang dinh cdc trudmg hop mic bénh &
ngudl va dong vat do nudc thai bénh vién, dac biét 1a cha cic bénh vién

truyén nhiém chua duge x{r Iy va khir tring triét dé.
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() do thi va khu dan cu su giao nhau gida hé théng thodt nude va he
thong ¢&p nudce 13 khé trdnh khoi. Cin phdi tuan thi cic quy dinh vé nhimg
bién phip phong ngira 6 nhiém hé thang cip nude wr hé thong thodt nude do
cic sur ¢6. Nhumg quan trong hon 13 phii xay dung hé théng xir 1y vi khir
trang nude thai bénh vién tap trung rude khi xa viio hé théng thodatl nude

cong cong. Néu khang lam duge nhu vay thi that {a nguy hiém.

Chi ¢6 xur ly v khir trimg nude thai bénh vien ding quy dinh méi loai

trir duge nguy co dich bénh truyén nhiém trong cong déng dan cu.
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Chuong 111
CAC SO DO LAM SACH VA KHU TRUNG NUGC THAIL
BENH VIEN

3.1. NHUNG YEU CAU CHUNG B0I V3l VIEC THOAT NUGC THAI
BENH VIEN

Sy nguy hiém 16n vé phuong dién dich (& ctia nude thai bénh vién doi hot
nhimg gidi phdp thiét k& ding din d€ 1am sach va khir trung nude thai bénh
vién.

Y kién cha cdc nha nghién ciu nude ngoai deu thang nhat vé su khong
can thi€t phai x{r 1y so bo dong nudce thai cla cic bénh vién soéma trudc khi
thai chiing vao h¢ théng thodt nuée chung ciia thanh pho cé cong trinh xi¥ ly
nudce thai sinh hoat. Ho lap luan ring ddu hiéu truyén nhiém clia nudc thai
cac bénh vién loai nay khong khdc gi nude that sinh hoat. Do viy néu trong
bénh vién khong ¢6 khoa truyén nhiém thi ¢6 thé dau truc ti€p nudc thai
bénh vién s6ma véi hé thdng thodt nude cla thanh pho.

Nude thai clia cdc bénh vién truyén nhidm trude khi thai vio hé théng
thodt nude chung cua thanh phé phai duge khir tring ngay trén khuon vién
bénh vién. Cdc nude déu ¢6 cdc titu chudn qudc gia, tieu chudn nganh vé
van dé nay.

Néu he thong thodt nude 16t va c6 cong trinh x(r Iy nudc thii sinh hoat
ddm bao x( 1y sinh hoc va khir tring hoan toan nudc thii thi hé théng riéng
xUr Iy nudc thai bénh vien cé thé khong cin. Neu h¢ thong thodt nude cong
cong khong ¢6 cong trinh xtr Iy nude thii sinh hoc thi bt bude phii xay
dung tram xir Iy nutGe thai bénh vién cuc bo.

Nudc thai bénh vién lao phai duge xit Iy sinh hoc va khi triing hoan toan
moi duge hoa vao h¢ théng thoat nude do thi.

Trong badng 3.1 néu nhimg yéu cdu doi véi thodt nude thaj bénh vién cic
loai.
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Bang 3.1. Nhing yéu cdu déi vdi thodt nudc thai bénh vién

Loai bénh vién

Nudc thai sinh hoat dé thi, khu dén cu

C6 hé thdng vdi cong
trink xif Iy nudc thai

Khéng cé hé théng thoat nudc

| Bénh vién séma
khong cb khoa truyén
nhiém

Thai thang vao hé théng

thoat nude do thi

Xay dyng cong trinh xtt Iy cuc bd

B&nh vién sdéma vdi
cac khoa truyén nhiém

Bénh vién chuyén
khoa truyén nhiém

Sau khi xtr Iy s¢ bo va khur
triing nude thai cac khoa
truyén nhiém & cac cong
trinh x{r Iy riéng mdi thal
vao hé théng thoat nudc
46 thi

i Xay dung cac cang trinh x{ Iy cuc

b cho cac bénh vién soma va cac
khoa truyén nhigm. Néu khong thé
xay dung cong trinh xtt ly riéng cho
cac khoa truyén nhiém thi duge
phép cho nudc thai cac khoa nay
vao hé thdng nudc thai cla toan
bénh vien dé x{r ly chung vai diéu
kién tuan tha cac yéu cau nhu nude
thai clia mét bénh vién truyén nhiém

| Chi thai vao hé thong thoat

nudc do thi sau khi da xtr
ly va khit trang nudc thai &

| cang trinh x{ ly riéng cua

bénh vién

Xay dung cong trinh XU Iy cuc bd

3.2. CAC SO DO XU LY NUGC THAI BENH VIEN & KHU DAN CU
CcO HE THONG THOAT NUGC vOI CONG TRINH XU LY

NUGC THAI

Viée chon t6 hop cong trinh xu 1y nude thai bénh vién o khu dan cu ¢o
hé thong thodt nude phai duge tién hanh ¢6 tinh 161 cdc diéu kién sau: link
vuc cia bénh vién. dién tich dat can dé xay tram xu 1y ricng. dicu Kien khi
hau, dia chit thuy van. cdc didu kién vé sinh cia Khu vue. lugng nude thai

can phat xa ly.
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To hop cong trinh dé x( Iv vk khu trang nude thai bénh vién truyén
nhiém theo c¢ich tdp trung phai bao gém cdc cong trinh 1am sach nirde thai
bing phuceng phdp co hoc (cic bé ty hoai khdc nhau véi luu luong nuée thai
dén 25m frgay: ¢dc bé nr hoai hai ngan hay cdc bé lang véi luu luong nudc
thai i 100 - 150m*/mgay) va Khit triing nude thai (bang clo hay thi¢t b di¢n
phia véi thing tiép xic). Can tir bé lang va thung tiép xic phai duoc khir
triing trong thict by khu trung can (degelmintizator).

To hop cong trinh dé x{r Iy va khi trung nude thai bénh vién lao theo
cach tap trung phai bao gom: cdc cong trinh lam sach bang phuong phap co
hoe (cic loal be lang khdc nhau), cdc cong trinh [am sach bang phuong phép
sinh hoc (ciac loat biophin, acroten, kénh oxy hod... khiac nhau) va khir
trimng. Can tir cdc bé Jang va bé 1i€p xdc ciing phai duge khir tring trong thiét
bi khir triing cén.

bé xu ¥ nude thai bénh vién truyén nhiém va cac khoa truyén nhiém
cua bénh vién séma, ciing nhu la cia cdc bénh vién lao trong truong hop dat
chung & d6 thi, khu dan cu ¢6 hé thdng thodt nudc ngudi ta dé xuat nhing so
d6 nguyén tac sau:

o Sodo 1: 76 hop cong trink xit 1N cue bo vor viée kit tring bdang
nhict cd pha long va pha rdn ciia omeoe thal bénh vien  (theo
N.M. Zaxuklioviky)

To hop bao gém be tich nude thai. thiét bi dun s6i (thiét bi thanh tring),
noi hoi, bom hai nén dé tao chan khong ¢an thiét cho thiét bi dun soi.

Se d6 khir triing nudce thai nay ddp img ddy di nhét nhimg yéu ciu veé
sinh co ban va cho phép diét duge 1009% vi khuin gay bénh & ca pha long va
pha ran. So dé nay nén dp dung v6i cde bénh vién va céc khoa truyén nhiém
¢6 luu luong nude thai dén 100m*/ngay.

Nhing thi€t bi khdc d¢ khi trung nude thai bénh vién truyén nhiém bang
phirong phap nhiét dé xudt nhing nam gin day van giit duoc nhimg nguyén
I¥ co ban vé k¥ thudt va vé sinh cla thiél bi N.M.Zaxukhovsky.

e S0 do 2: 76 hop cong winh xit Iy cuc bo vai bé ne hoai - kit tring
cdn (yeptic-degelmintizator}

To hgp nay bao gém: bé tu hoai - khir trliing can, thiét bj clo hod va bé
tiép xdc (hinh 3.1).
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Hinh 3.1. So dé céng trinh xurly cuc bg vdi bé tu hoai - khir trung can
1- bé tu hoai - khi trung can;  2- thiét bi clo hoa; 3- co cau tron; 4- bé tiép xuc
Trong so do nay st dung k¥ thuat méi la bé tu hoai-khtr truing can cho
phép lam trong nuéc thai va khir trung theo chu ky (bang phuong phdp
nhiét) can hinh thanh trong thiét bi. B¢ tu hoai - khu tring can do B6 mon
Vé sinh hoc cong cong Truong Pai hoc Y Kiep sang ché (hinh 3.2).

Mo ta hoat dong ctia bé tu hoai - khir tring can:

W —\

1 Hinh 3.2. Bé tu hoai - khir triing can
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Hinh 3.2. B€tu hoai - khir trung can (tiép)

L

a) Mat cat; b) Hinh chiéu

1, 2- cac ngan hoat dong; 3- giéng dé diéu khién cac chét, khoa; 4- chét khoa; 5- van:
6- 6ng cho khi qua; 7- Gng n6i dé chuyén chat Idng tir ngan thit nhat sang ngan thir hai:
8- bom;  9- 6ng dé chuyén can tir ngan thir hai vé ngan thir nhat, 10- 6ng dan hoi nudc
hinh vanh khuyén; 11- 6ng dé déy can da khir tring vao hé thdng thoat: 12- 6ng dé day
chat Iong trén phan can; 13- giéng ra mang

BE tu hoai - khir tring can cdu tao tir hai ngin hoat dong va mot giéng
gilra ching.

Thé tich cia phan hinh nén tinh cho chu ky khir tring va ddy can ra mot
+lan trong nira nam. Trudc khi khir tring, phan chat 16ng thita dugc ddy vao
giéng ra mang.



Dung tich httu ich cla cde ngin hoat dong tinh cho thot gian huu 3 ngay
cua phin chat long nude thii trong be tu howi - khir tring ¢an. Dung tich cua
ngin hout dong thi nhat trong do: xay ra lang vé ca ban ¢de chat huyén phi
chiém 75%, con cua ngan thit hai 1a 25%. Phan dudi cta ngéan cé hinh non
vl do nghiéng mot géc tir 40 dén 60", Hai ngan n6i véi nhau biang hai éng
clra $6 1am viée ¢6 dudng kinh 200mm dé cho chit long qua tr ngan thi
nhat sang ngan thi hai. Hal ngan ciing néi véi nhau bing hai 8ng clra s0
théng khi dudng kinh 150mm dé thong khi chung cho toin bo bé tr hoyi -
khir tring can. Tét cd 4 dng dudc trang by cic chot khod dat trong ngan diu
khién. Su thong khi cho bé ti hoai - khu tring cin dugc xem xé€t téi qua

mang ndi vdi thiét bi va dé cha phan thoit phia trong cua cong trinh.

Thé tich phan bln cua cdc ngin tinh che nhiét do trung binh vio mia
dong cua nude thai la 8°C chdp nhan bang 80 I/mgudi. Pé khir tring c¢an
trong phin hinh nén cua ngan, ngan thit nhat duge trang bi éng hot hinh
khuyén véi cac mau tha sat xudng day phan hinh nén ctia bé ty hoai - khur
tring can. Ngudn hoi ¢ap 1a ndi hoi dat rong phong giat coa bénh vién, ap
sudt hoi 1a 3 at. Van dé cip hoi nam & trong n6i hoi va & ngan diéu khién,

Viéc ddy ciin dii khit tring ra san bun hay vio hé thong thoit duge thuc

hién tur dong bang may bom cat.

Tutng cla b€ ty hoai - khir tring can xiy bing gach t6t, ddy bang
bétong, nap bang bétong cét thép. Cic mat trong cua bé w hoai - khu trung
can phit biang dung dich ximang hay bang sat, mit ngoai guét bang nhua
dudng hai ldn va cdch ly chiing bing 16p dat sét chiéu day 20 cm. Phia trén

moi ngiin cé nip, trong cic ngin cé quai nam dé di xudng.

Quad trinh 1am trong vi khir tring nude thai trong bé tr hoai - Khir trimg
cén xdy ra nhu sau, Nude thai khi di qua céc ngin duge giai phdng khoi cée
chét lo ling. Cac chat lo limg roi xudng thanh can va phdn co ban cua can
roi & ngan thir nhat. Nudc thai duoc 13m trong tir bé tir hoai - khir triing céan

di vao thiét bi clo hod va duge khir tring, sau dé vio hé thong thoat nudc.

38



Dé khir tring can dong cac chot khod 4 - 6, mad van 8, sau do hol vio
ngan / vd qua cdc mau /0 khudy dio vt do1 néng can dén nhiét do 70 -
80°C. Sau do bat may bom 7 dua cian da kha tring theo dng /4 ra ngodi.
Tiép theo md chat khod 6 vi cin chua khir trimg chuyén ti ngan thit hai theo
dng 7 sang ngan thi nhat dé x{r 1y sinh hoc. Sau dé chot khod 6 déng lai, mo
cdc chot khod 4, 5 vit qud trinh duge 1dp lai. Dé theo doi nhiét do cua can
khi dét ndng trong phan bin cua ngan it nhit ngud ta dal cdc senso do
nhigt do.

Dudi day [ mét s6 s6 liéu vé hoat dong cia bé e hoai - khir tring cin
dé xir 1y nude thii bénh vien truyén nhiém va khir tring can. Can thii chia
100 tring giun trong 1g.

Thoi gian lang phan [ong cha nude thai 3 ngay, su kht tring can tén
hanh trong 1 gid ké tir khi nang nhiét do lén dén 70 - 80°C.

Bé tu hoai - kh{r tring ciin dam bao hiéu qua cao l[am sach nude thai viy
khir tring ciin theo 1t c& cdc chi tiéu. Sau xic 1y chdt lo ling giam 80%, do
oxy hod - 48,8%. BOD; - 50%, chi s& coli - 68.,6%, trimg giun - 100%:. So
sdnh vdi bé ty hoai thong thuomg thiy 6t hon. Nhung quan trong 12 trong bé
tu hoai thong thuong cin khong duoc khir tring va 13 méi nguy hiém vé
phuong dién dich 1. Bé w hoai - khit tring can hoat dong rit t6t. Can sau
khit triing ¢6 chudn coli 12 1 (trude khix tring 10°° - 107), trémg giun hoin
toan khong ¢6 (trude [a 100 tning/1 g cdn nhu dd ndi O trén).

So d6 2 dé xuit cho xir ly nude thai cdc khoa, b mon cia bénh vién
truyén nhiém c6 I luong nuée thai dén 25m’/ngay.

e So dé 3: TS hgp cong trinh xit 1y cuc bo véi bé tu hoai thong
thudng

TS hop nay bao gébm bé tu hoai. thiét bt ¢lo hod va bé tiép xic (hinh
3.3).
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Hinh 3.3. S0 d6 cdng trinh xdrly cuc bg vdi bé tu hoai théng thuong
1- bé tu hoai; 2- thiét bi clo hoa; 3- co cau tron;

4- bé tiép xtc; 5- thiét bi khir trung can; 6- 6ng ho

Theo so d6 nay nudc thai bénh vién qua tudn tu tat ca cac giai doan xur 1y
va khur tring r6i di vao hé théng thoét nudc do thi. Can tir bé tu hoai duoc
bom vao thiét bi khir trung can, trong dé: né dugc khir tring bing phuong
phdp nhiét réi thai vao hé théng thoit.

S0 d6 3 dé xudt cho cac khoa truyén nhiém clia bénh vién véi luu lugng
nudc thai dén 25m’/ngay.
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Mo ta thiét bi Khu trung can
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Mat cat Hinh chiéu
Hinh 3.4. Thiét bj khirtrang cén

1- giéng kiém tra; 2- dudng dan dén dong co dién; 3- rale trung gian; 4- role thdi gian; 5-
may ghi nhiét do; 6- sensa nhiét dg; 7- 6ng dé thoat phan ngung vao giéng; 8- van hai; 9-
vong bit; 10-dém; 11- 16i vao cta hoi

Thiét bi khir tring can 1a mot ngan bang bétong cot thép, & ddy c6 dat
ruot ga. Chat mang nhiét 12 hoi nudc dp sudt 4 at. Ngudn hoi do néi hoi cip
(néi hoi chung ctia bénh vién).

Can nhiém khuan dugc khir tring bang hoi & nhiét do 80°C trong thoi
gian 45 - 60 phut ké tir khi nhiét do trén dugc xac lap.

Cac thong s6 cua thi€t bi khu trung can nhu sau: tong thé tich 8,5m’>;
chiéu sau 1,5m; dién tich 5,7m?; dudng kinh 2,7m. Can nhiém khudn di vao
thi€t bi va ra khoi n6 tu dong hoan toan boi may bom. Thiét bi khir tring can
thuong hoat dong 1 - 2 14n trong nam.

e So do 4: T6 hop cong trinh xir Iy cuc bo v6i cc bé lang tiép xiic

T6 hop bao gom: thiét bi clo hod, co cdu tron, cic bé ling tiép xiic,
giéng trung gian dé chuyén can (hinh 3.5).
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Hinh 3.5. So d6 céng trinh xurly cuc bg vdi bé ldng tiép xtic

1- thiét bi clo hod; 2- ca cAu tron; 3- cac bé lang tiép xic; 4- giéng chuyén can; 5- giéng thu

Theo so do nay nudc thai sau khi ra khoi khoa lay ctia bénh vién duogc
tron véi clo trong co cau tron, lan lugt qua ddy bé ling ti€p xic trong do:
Xdy ra su ti€p xidc cua chat long véi clo hoat tinh trong khoang 45 - 60 phuit,
sau d6 di vao hé théng thoat nuéc cong cong. Can tir cac bé lang tiép xiic
sau thoi gian da dai ti€p xic véi elo, cit 15 ngay mot lan qua giéng trung
gian dé€ dua vao hé théng thodt chung.

So d6 4 ¢6 thé st dung dé xir Iy nudc thai khoa truyén nhiém clia bénh
vién véi luu lugng nudc thai dén 15m*/ngay trong diéu kién hé thong thoat

nudc do thi, khu dan cu c6 cong trinh x{r Iy nude thai va hoat dong tot.
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® Sodo 5: To hop cong trinh xir 1y cuc bo véi bé tu hoai hai bac

T6 hop bao gém song/lugi chan, thiét bi thu cat, bé tu hoai hai bac, thiét

bi clo hod véi co cdu tron va bé tiép xiic (hinh 3.6).

Hinh 3.6. So d6 céng trinh xtr 1y cuc bé vdi bé tu hoai hai bac

1- song/ludi chan; 2- thiét bi thu cat; 3- bé tu hoai hai bac; 4- thiét bi clo;
5- ¢0 cau tron; 6- bé tiép xdc; 7- thiét bi khir tring can; 8- 6ng hoi

Theo so d6 nay nudc thai sau khi tuan tu qua cdc giai doan xir 1y va khir
trung di vao hé thong thodt nudc do thi, khu dan cu. Can tir cic bé tu hoai
dugc bom vao thiét bi khir tring can dé€ di vao hé théng thodt.

Viéc xay dung t6 hgp cong trinh xit 1y cuc bo theo so dé 5 dé xuat cho
bénh vién chuyén khoa truyén nhiém vé6i luu luong nuéc thai dén
100 - 150m’/ngay.
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Dé khir trung nudc thai cic bénh vién lao thi hiéu qua nhat 1a phuong
phap nhiét. Phuong phap nay uu viét hon so véi phuong phap xir 1y sinh hoc
sau m&i khir tring bang hoé chat. T6 hgp cong trinh xir 1y cuc bo nuéc thai
cac bénh vién lao nhu vay sé theo so d6 1. Tuy vay c6 thé sir dung nhiing so
do khéc, vi du xir 1y sinh hoc hoan toan véi viéc khir tring ti€p theo (& cic
so do tir 6 dén 10 sé mo ta dudi day). Trong trudng hop nay néu cong trinh
xu ly cuc bo khong dam bao diét 100% vi khuén lao thi viéc pha lodng tiép
ching trong nudc thai sinh hoat khu dan cu véi xir 1y toan bo nudc thai sinh
hoat thi thuc t& ciling loai trir dugc céc tac nhan bénh lao xam nhap vao
nguoén nudc.

® S0 do 6: T6 hop céc cong trinh xir 1y cuc bo véi aeroten suc khi lién
tuc bang thiét bi thoi khi co hoc, bé lang thi cap, thiét bi clo va bé tiép xiic
(hinh 3.7)

Hinh 3.7. So'd6 cong trinh xurly cuc bé vdi aeroten suc khi lién tuc
bang thiét bj thoi khi co hoc
1- song/ludi chan; 2- aeroten; 3- bé lang cap hai; 4- thiét bi clo;
5- ¢0 c4u tron; 6- bé tiép xuc; 7- thiét bi kh trung can; 8- 6ng hoi
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Theo so dé nay bun du tir bé lang tha cap duge dua vao thiét bi khir
trung can noi ma bin duge khir 161 di vio hé théng thoir.

So d6 6 khuyén nghi diing cho cdc bénh vién lao véi luu lugng nude théi
dén 400m”> /ngay.
e Sodd 7: To hop cong trinh xr 1¥ cuc bo kiéu Rapid Bloc

Trong so d6 nay ngudi ta sir dung thiét bi xtr ly nudc thai biang phuong
phdp sinh hoc (aeroten) kiéu Rapid Bloc cha Phan Lan (hinh 3.8).

Hinh 3.8. Thiét bj xur 1y nudc thai Rapid Bloc
1- nude da x& y; 2- bé 1ang; 3- bam bin du; 4- aeroten;
5- bd phan chia nudc dau vao; 6- bom nudc bun: 7- thiung dung;
8- hdi luu bun hoat tinh; 9- may théi khi: 10- dau ra cla bun

Cong suat thiét bi S00 - 800m’/ngay. Tuy nhién dé sir dung né trong hé
thong xtr 1y va khir triing nuée thai tap trung cin ¢6 hing loat ¢ong trinh
phu: song/luéi chan, thiét bi clo, b phan tron, bé (i€p xic va thiét bi khir
triing can nhu di néu ¢ nhimg so dé trudc.
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e S do 8: To hop cong trinh xa 1¥ cuc bo v&i kénh oxy hod tnin
hoan
To hop bao gom song/ludt chan, kénh oxy hoi tuan hoian (KOT)Y. be fang

thi cap. thiét bi clo hoa véi co ciu tron va be (ép xte (hinh 3.9).

Hinh 3.9. So dé té hop céng trinh xtrly cuc bé voi kénh oxy hod tudn hoan

1- song/lugi chan: 2- KOT; 3- bé 1ang thir ¢ap; 4- thiét bi clo hoa:
5- ¢d cau tron; 6- be tiép xdc; 7- thidt bi khir trang can; 8- 6ng ho

Bun du tir b¢ lang thi cap duge dua vive thiét bi kha trung can nor no
duoe Khi trtmg rot di vao he thong thodt.
Viee xay dung cong (rinh xi 1y cue bo theo s dd 8 dé xuat cho ciac bénh

vien lao var Tuu Tuong nude that dén 700 m-/ngay.
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e So dd 9: To hop cong trinh xur 1y cuc bo v6i bé lang hal bac va
biophin

Té hop bao gom: song/ludi chan. thiét bi thu cat, bé lang hai bac, thiét bi

dinh luong, biophin (cdc dang khic nhau dé thuc hién xtr 1y sinh hoc hoan

toan). bé lang tha cdp. thiét bi clo hod vdi co cau tron va bé tiép xic (hinh
3.100.

A

Hinh 3.10. So dé cong nghé xur ly cuc bé vdi bé lang hai bdc va
biophin

1- song/ludi chan; 2- bé Iang hai bac; 3- thiét bi dinh Iugng; 4- biophin;
5- bé lang thi cap; 6- thiét bi clo hoa; 7- co cu tron; 8- bé tiép xuc;
9- thiét bi khir trung can; 10- éng hai

Viéc xay dung to hgp cong trinh xir ly cuc bo theo so do 9 dé xudt cho

cic bénh vién lao vai lidu tugng nude thai dén 500 m3/nga‘1_\,-'.
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* So0dd 10: T6 hop cong trinh xir 1y cuc bo vé6i bé tw hoai va biophin

To hop bao gom bé tu hoai. thiét bi dinh luong, biophin nho giot. bé lang
thir cap; thi€t bi clo hod véi co cdu tron va bé tiép xiic (hinh 3.11).

Hinh 3.11. So'dd céng trinh xirly cuc b6 vdi bé tu hoai va biophin
1- b ty hoai; 2- thiét bi dinh lugng; 3- biophin; 4- bé 4ng thir cap:5- thist bi cio hod;
6- co céu tron; 7- bé tigp xuic; 8- thiét bi khir tring can; 9- 6ng hai

Trong cdc so do 9 va 10 can tir bé lang duge dira vio thiét bj khir {rung
can dé dugc khir bing phuong phap nhiét rdi di vao he théng thoat.

Viéc xay dung (6 hop cong trinh xir 1y cuc bo theo so dé 10 dé xuit cho
cdc benh vién lao véi luu luong nude thai dén 50m’/ngay.

3.3. CAC SO DO XU LY NUGC THAI BENH VIEN & KHU DAN CU
KHONG CO HE THONG THOAT NUGC

O khu dan cu khong co hé thong thodt nuéc ngudi ta thudng chon cic
phuong phdp xit 1y nudc thai bing dat. Néu dat & dé ¢6 kha nang loc t6t va
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Khu dat da rong ihi su dung canh dong loc hoac canh dong woi trén dat be
mat hoae loc o do sau.

Nhiug 10 hop cong trinh xu 1¥ cue bo kicu niv goms song/lust chan. be
lang hui bac, thidt bi dinh Tugng: ¢icng phian bo hav hio phan bo va cac cinh
déng loc hay cdnh déng wdi. cian i bé tang dua 1en san bin van chuvén di

not khac.

baoi vé cac Khoa hoac henly vien truyen nhiem thi bat bude phiai Kha
tring cin bing phuong phap nhict trong thict bi khir teling can. Ngodd 1« on
phai twan thi cdace dicu Kien sau: chidu cao coa 1dp loc phai khong nho hon 3
N so vol mde thodt day, tal rong nude thai khong duoe qua 15 - 20 l/ngay

N 3 o E W . - - _ . . - -
trén bom™ mang tedt. Ngoal ra con mot so can b khae (hang 3.2).

Bang 3.2. Nhing can cu dé chon céng trinh xu ly tai cho vdi loc
nude thai qua dat (cong sudt 15 - 25m°/ngay)

Hé théng bat ' B6 tri mifc cua nudc | Dia hinh

trong dat

¢ong trinh

Bai loc qua dat Cat, a sét, dat den Khong nhé hon 1 mdudi  : Bang phang, co

vdi a sét | ranh thoat clia 8ng tudi the hai déc
Loc quacatsor | Cat pha nang, sét Khéng nhd hon 1 m dudi B6 nghiéng lén

nang. sét, da voi céc ong thoat cua cong

phang, dat 1an da trinh thoat nude

Haolocvailgp Cat pha nang, sét | Khéng nho hon 1 m dudi B nghieng

:. dat nhan tao nang, sét, da voi _cac ong thoat ctia cong dang ke

phang, d&tlanda | trinh thoat nude
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3.4. KIEM TRA G PHONG THi NGHIEM HIEU QUA XU LY VA KHUS

TRUNG NUGC THAI BENH VIEN

Vige kiém tra hi¢u qua hoat dong clia cic cong trinh xu ly cuc bo vé lam
sach va khir trung nude thai bénh vien phdi duge tién hanh trong phong thi
nghiém cua cdc tram vé sinh dich € it nhat mot 1an trong thdng. Ngodj ra.
hiéu qud khir tring nuéc thii phai duge chinh phong thi nghiém cia bénh
vién kiém tra. Cic phong thi nghiém cia bénh vién hang gio phai xdc dinh
lagng clo du ¢d trong nude thai da xi 1y viv khir trang. ciing nhu 1 hang
ngay phdi theo di dong thai ra trong dé: quan tam i su cd mat cia cdc vi
sinh vt chi thi vé sinh (chi s6 coli, 56 vi khudn) vi mot l4n trong tudn xdc

dinh cdc vi khuan gay bénh.

Trong viéc kiém tra ¢ phong thi nghiém nguoi ta xem xét nudc thai benh
vién ¢ ddu vao cong trinh x(r 1y, ¢ giai doan cudi chia qué trinh xir Iy va sau
khi khir tring. V6i muyc dich kiém ta hiéu qua lam viéc cia cdc khau riéng
biét ca cong trinh xit 1§ cuc bo cdn phai tién hinh nhitng khao sat kiém tra
nudc thai trén cdc giai doan trung gian.

Khi dinh gid higu qua xir Iy nude thdi wén cde cong trinh xit 1y khéc
nhau va trén cdc giai doan xur 1y khdc nhau cdn sir dung céc chi tidu néu

trong bang 3.3.
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Bang 3.3. Hiéu qud lam sach nudc thai trén cdc céng trinh va

giai doan xu'ly khdc nhau (%)

—— g |
= w2 R 5 ‘
= s . =z = = S
i 52 @' 3 | 35 2. 8=
| 25 E ¥ | @5 32| £ 2
o E o - 2
Cong trinh «E 2 > ‘:E o< E | &~ ‘
> @ > O = =
| 3 5|3 |59
Ludi, thist bj thu cat 5-10 ¢ 5-10 - . 5-15
B& tu hoai (s.au 2,5-3 ngay 80 - ) 35- 80- | ) .
66 fng) g ¢ 060 100 | %070
— . 1
BE lang hai bac 65 - | 30 35 - 70- | 25-50 !
70 90
Bé Iing {ngang, ding) 50 - 25 - 30 35 - 70- | 25-50
70 90
- Bé lang vdi keo tu sinh hoc 5 50 3B 73 - 40
| 90
 BE ling vai suc khi so bd 65 35 3B - 70 - 30
| ' 90
Biophin 85- | 80-85 70- ' Hon2 | 80- | 85-90
90 7% 90
Aeroten 90- - 85-90 75- 2-4 ¢ 70- 90-95
9% 80 90
KOT, thiét bj oxy hoa radian 95 - | 90 - ' g0. '
va cac cong trinh oxy hoa P90-95 3-6 85-98 -
| vacaco 98 90 95
hoan toan | |
Canh ddng tudi va loc 9-  95-99 | 80- | - | 100 | 98-99
98 90 | | |
Canh déng loc ngam Hon  Hon98 | Hom | - | 100 | Hon9g |
95 95 | ?
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Trong trusmg hop bé ling hoat dong 16t luong chit 1o limg con lai trong
nude thai khong duge vuot qua 15mg/l. BOD; phéi [4 10 - 20 mg/l, con oxy
hoa tan khong nho hon 2mg/l.

Sau céc cong trinh xtr 1y bang phuong phip sinh hoc dé oxy hod hoan
toan nude thdl (kénh oxy hod tudn hoan, thiét bi oxy hod ly tam, thiét bi
compac) cic chi tieu BOD,, trong nude thii da xir 1y phai 13 3 - 6 mg/l, oxy
hoa tan 16n hon 4 mg/l. Sau giai doan cudi xi 1y va khi tring nudc thai
chuan coli phdi khong ahd hon 1,0.

Trong truang hop khu tring nude thal da x 1y cia cdc bénh vién séma
chng nhu la cic bénh vién soéma ¢4 khoa truyén nhiém thi lugng clo du sau
30 - 60 phiit tiép xiic cta dong nude thai di x ly véi clo phai khong nho
hon 3 -5 mg/l.

Cian thai cua cdc bénh vién va khoa truyén nhiém cing nhu 1a cla céc
bénh vién lao sau khir tring bang phuong phip nhiét trong thiét bi khir triing
c&n khong dugc chia cde tning giun ¢6 kha niing séng va cdc vi khuan gay
bénh. Chuan coli clia né phai 1 1.0 - 10.0 g.

Tat ¢ céc yéu cau trén phai duge theo doi va ghi vao nhat k¥ ciia phong
thi nghiém va tram xu ly nudc thai bénh vién. Nhitng ngudi phu trich ¢6
trdch nhi¢m kiém tru, dén doc thuc hién ding céc quy dinh,
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Chuong IV
MOT SO THIET BI HIEN PAI PE XU LY NUGC THAT
BENH VIEN BANG PHUONG PHAP SINH HQC

4.1. CAC THIET Bl HIEN BAI XU LY NUGC THAI

Hién nay nhiing cong trinh xu ly dam bao oxy hod hoan toan nudc thai
vit nhitng cau trac mdi cua biophin duge dng dung rong rii. Do ta KOT
(kénh oxy hod tuin hoan). thiét bi oxy hod ly tam (TBOLT) hay cdc khoi
oxy hod, cic aeroten vd&i thigt bi syc khi ki€u canh quat, thigt bi compic
TBC-12, TBC-200. TCB-400, céc aeroten-ling BIO-25, BIO-50, BIG-100 va
nhiing thiét bi khéc.

Co 50 lam sach nude thal trong qud trinh “oxy hod téng cong” 1i suc khi
lau khong ¢6 lang so cap & nhitmg 141 trong thap cha cdc chat hifu co tinh
trén biin hoat tinh. Trong qud trinh oxy hod tdng cong ddu tién xay ra oxy
hod cde chit ban trong hén hgp nude thai véi bun hoat tinh, sau dé 1a tach
riéng cdc chat da oxy hod va nude duge lam sach. .

Do khoéng thoi gian suc khi trong cdc hé oxy hod tong cong lén hon
thoi gian cén thi€t dé oxy hod cac chdt hitu co ¢é trong nude thai nén ngoa
viée tao nén sinh khoi bin hoat tinh con xay ra qua trinh tr oxy hod bun
hoat tinh dan dén tam gidm khdi luong clia né. Qud trinh niy goi 12 “ho hép
ndi bao™. '

Viéc oxy hod hoan toan sinh khdi bin hoat tinh phu thudc vdo lugng
chét dinh dudng vA thoi gian xdy ra qua trinh. Trong céc hé oxy hod tong
cong cdn giit cho ti s6 cdc chat dinh dudng trén s6 vi khuan thap uic 1a tai
trong thdp theo BOD tinh trén bun heat tinh dé dat duoc hiéu tng v oxy hod
sinh khéi bun hoat tinh. Diéu nay cho phép loai trir san pham bun du.

Kénh oxy hod tudn hoan (hinh 4.1) 12 mot dudong hao ciu tnic kin vé
ti€1 dién hinh thang va duge trang bi nhitng mdy suc khi co hoc quay quanh
truc ngang. KOT duoc thiét ké theo so dé lién tuc véi cdc bé lang thang
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dung. HE thong xur 1y bao gom ca: sang. bé lang thit ¢ap. tram bom dé bom
bin hoi luu va thiét bi clo hod.
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Hinh 4.1. S0 d6 cong nghé tram xtrly nubc thai vdi kénh oxy hod tuan hoan

1- KOT: 2- mang thoét; 3- bé tang thar cap: 4- dau ra khir trang hay hé nude;

5- san bun: 6- mang tiéu nudc; 7- 6ng dan bun ra san bun; 8- dng dan hén hop bun;

9- 6ng dan bun héi luu 10- may thong khi ¢o hoc

Hon hop biin hoat tinh vd&i phan chat 16ng nude thai di fam sach tir KOT
licn tuc di vao be lang thi cdp. Nudce trong tir bé lang thi cdp cing lién tuc
di vao bé ti€p xdc d¢ khir triung hay x4 vio hé nude. Bun hoat tinh theo chu
k¥ hoi luu vao kénh dé gift néng do cho trude. cdon mot phan ra san bun dé
phoi kho.

Céc thong s0 1am viéc clia KOT nhu sau: tii trong 0.08-0,10 g BOD./g
bun trong 1 ngay tinh theo chat kho, thdi gian lru cla nude thai trong KOT
2-3 ngay. néng do bun hoat tinh 3-4g/l. do tro cla bin dén 30-32%.

Trong KOT sir dung cdc may thong khi co hoc ¢é chiéu dii co ciu lam
viec tr 2-3m. S6 luong may thong khi duge xdc dinh tir phép tinh 400m’
dung tich cua KOT cho 1m (d&i véi nude thai sinh hoat). Co cau [am viéc
cua mdy thong Khi ngap sau vao chit long 8-10cm, té¢ do quay cla n‘ié}"
thong khi 120-150 vong/phuit.
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Kénh oxy hod tuan hoian duge sir dung dé xu Iy nude thai vaéi luu luong
trong dai rong tir 25 dén 700m’/ngay.

Co sd cong nghé ctia thiét bi oxy hod ly tam ciing 1a qué trinh oxy hod
tong cong XAy ra trong trudng hop trén nhanh vi hoan toan cic chat bin di
vao thiét by véi bun hoat tinh dic trong diéu kién tai trong thap tinh trén bun
hoat tinh.

TBOLT cau tao tir cdc vung suc khi vit vimg lang ngan cich nhau va
déng tdm trong thict bi (hinh 4.2).
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Hinh 4.2. Thiét bi oxy hod ly tdm (TBOLT)
1- viing oxy hoa tuén hoan; 2- bé Iang; 3- 8ng dAn nudc da xir Iy;
4- 8ng dan nudc ban: 5- may théng khi co hoc; 6- 16 khe;
7- 6ng dan thao cho can; 8- dau ra clla bun; 9- dng dan bin héi luu



Trong vung suc khi nguisi ta dat cac mdy thong khi co hoc, ving ling
¢O cdc éng dan bun theo hudng bin kinh. ¢ cac midng v bdt thu dé thoat
nude trong da xur Iy, Con ¢6 ming hinh khuyén dé€ cap hon hop bun sang bé
lang. Nude thii phan bo di vao ving suc khi noi nd duge pha lodng trong
lugng bin chudn bi trude. Sau do nudc thii di pha loing duge suc khi rdt
manh nho cic mdy thong khi co hoc. Tir viing suc khi hén hgp bun da dugce
suc Khi di vao vimg ling noi xay ra sy phan chia nude da xir 1y va bin. Su
tang bun 6 muc dg thudong ¢6 & cice aeroten thye t€ khong xay ra & day bai vi
trong di¢u kién tii trong thidp cdc chit ban hiu co chi oxy hod dén CO, va
0. tich fu§ cde chat khodng va theo chu ky thai ra san bun dé sdy va [am
phin. Bun héi luu tir bé lang thudmg xuyeén duge bom bing bom tuan hoin
viio ving suc khi.

Ving ling 1a mét bé ling dimg v 161 vao 6 vo vi thu nude rrong o tam.
Thot pian luw cia chat long trong vimg ling 1,5-2,0 h tuy thude vao nong do
cua bin.

O viing suc khi ciia TBOLT theo dudng tron o phia ngoai vo ¢é dat chige
mdng ma tr dé chdt {ong thii duge A8 vao hon hop bim nam trong viing suc
khi & trang thdi chuyén dong theo hinh 15 xo. Dang 1d xo cla dong tian
hoan ¢6 duge 1a do hoat dong cia mdy thong khi vi boi dang dudng cong
cua ving suc khi. N6 dam bao cho viée tréon nhanh va hodin toan chit long
nude thai theo toan b khéi hon hop bin. Nhd mdy thong khi chit léng
trong khi chuyén dong kéo theo khong khi, dim bio su suc khi cin thiét cho
moi trudng.

Cic mdy thong khf co hoc ¢6 dong co véi truc quay theo chidu ngang ia
mot 10 hop cfiu tao tir doéng co, 6ne truc ma trén dé dat cdc mdng hudng bin
kinh tir cdc goc vao va hé thong truyén dong. Pudng kinh roto theo duong
tron cla cic diém cudi mang 0,5m. Téc do quay cha roto 150-180
vong/phiit.

Nhimg théng s6 lam viéc clla TBOLT nhuy sau: thoi gian [uu nude thai
trong TBOLT 1-2 ngay, tai trong trén bin hoat tinh theo chét kho dén 0,2kg



BODx trén Lkg bin mdt ngay. nong do bun hoat tinh theo chat kho 4-5 g/l
dé tro ctia bun khoang 30%.

Thi¢t bi compac (TBC) v&i may thong khi canh quat (hinh 4.3) lam viéc
O ché do suc khi lau (oxy hod téng ¢ong) tuong ty nhu kénh oxy hod tuan
hoar. T6 hop thiét bi twong tu nhy so dd véit KOT. Thiét bi compac ¢6 thé
duge ché tao tiy bétong cot thép hoac nhua & ngay noi lap dat hoic & nha
mdy. May thong khi kiéu canh quat 14 mot thiét bi cdu tao tir mot dia quay
véi nhiing chi€c mdng nam hudng ban kinh han vuong gée véi bé mat cua
dia, mot truc ddng trén d6 gan co cdu lam viéc (dia) va cdc Sng phia trong
c6 truc. Dau cudi cha dng tho ra khoi bé mit chat long ¢dn canh dudi dén
tan ché dit dia. Khi dia quay xay ra day khong khi qua dng va khong khi
duge phan tan trong khdi chit long bang nhimg chi€c mang cha co cau lam
viéc. Toc do quay cua dia khoang 1.000 vong/phit. d6 sau nhung trong chat
long 1 - 1,4m, ¢cdng suat dong corla 3 - 4 kKW,

N

Hinh 4.3. Thiét bi compdc vdi may théng khi cdnh quat
1- 8ng vao; 2- vung suc khi; 3- may théng khi canh quat;
4- c(ra 8 van chuyén chat ldng; 5- ving 1ang: 6- mang thu nudc; 7- dng ra



Thiét bi compac dé xur Iy nude thai bang phuong phip oxy hod hoan toan
“ ki€u TBC-12 1a mot bé kim loai duoc chia thanh céc vung’ suc khi va ving

lang béi h¢ thong vach ngan (hinh 4.4).

Hinh 4.4. Thiét bj compac dé xur ly nudc thai kiéu TBC-12
1- méng thu cat; 2- may thong khi; 3- dong co va b truyén dong; 4- vung suc khi; 5- ving lang

O dau vao thiét bi c6 mang thu cit va sang véi 16 16 mm. Su suc khi
nudc thai dugc thuc hién boi mdy théng khi co hoc néi véi dong co. Nude
thai theo dudng 6ng n6i ¢6 duong kinh 150 mm di vao mang thu cit va qua
luéi chan giit lai nhitng vat ban kich thuéc 16n. Tir mang, nudc thai di vao
vung suc khi, 6 d6 nude thai duge xir Iy nhd bun hoat tinh. Dé giit hoat dong
s6ng va phit trién clia bun hoat tinh, khong khi dugc cdp lién tuc boi nhiing
mdy thong khi co hoc. Qua khe, nuéc thai cung véi bun hoat tinh di vao
ving lang, noi xay ra qua trinh tach bun hoat tinh. Phan bun hoat tinh ling

xuéng dugc hoi luu vé ving suc khi va lai tham gia vao qua trinh xir 1y.
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Nude that duge 1am sach thoit ra khoi 1hiét bi qua dng dan va sau khi da khir

tring ¢6 thé x4 vao hé nude.

Yéu cau bdo dudng thiét bi hang ngay, lam sach song/ ludi chén, kiém
tra hoat dong cla cic may thong khi va vé sinh toan bo thiél bi dinh k¥ (1

lan trong 3 thdng).

Thiét bi dugc lap dat twy thuoe vio phuong phép cip chit kong trén mit
dat hay dudi mat dat d€ nudc thii tu chdy vio thist bi. Thiét bi ¢d thé duoe

dat gdn sdt hé thong thoat nudc.
Dic tinh k¥ thuat cta thiét bi TBC-12 nhu sau:
Cong sudl, m3fngﬁly i2
Chat Juong nude thar ddu vao:
theo BODs, mg/l 270

theo chat lo limg, mg/l 320

Chat lvong nude thai diu ra:

theo BOD,, mg/l 20
theo chit lo limg, mg/l 30
Thai gian suc khi, h | 24
Thai gian ling theo cong suat 16n nhat, h 1,5
Kich thuéc, m 2,0x 4,6 x 2.3
- Trong tugng, tin 2,0

Thiét bi compac dé€ 1am sach nuéc thai véi viee xit 1y hiéu khi cin kiéu
TBC-200, TBC-400 va TBC-700 la cdc cong trinh thong khi véi vige xix Iy
bun hoat tinh du (hinh 4.5 vi bang 4.1).



Hinh 4.5.S0 dé thiét bi compdc dé xir ly nudc thai kiéu TBC-200, 400
va 700
|- Ving suc khi; II- Ving lang;  1ll- Vang 1én men;
1- dau vae nuac thai; 2- 8ng dé thao hét bun d3 18n men; 3- may thdi khi ca hoe;
4- mang thy; 5- dng dan nudc thai dé x{t Iy; B- dng dan ban

Thiét bi compac dé xir 1y nudc thai kieu TBC-200, TBC-400 va TBC-700
1a nhimg bé 1am tir kim loai va dugc chia thanh ba viing: viing suc khi, vung
lang va ving 1én men.

Nude thai di qua song/ ludi chan réi vao ving suc khi noi ma nher may
thoi khi co hoe kiéu dia hay nhés khi nén do mdy nén tao nén thuc hién qud
trinh xir I¥ sinh hoc hoan toan. Sau suc khi chat [ong va hén hop véi biun
hoat tinh di viio vung lang. & d6 bin ling xudng. Bun ling & trong ving nay
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dwgc bom 1rS lai mot phan bang may thoi khi co hoc v& viang suc Khi d¢ sir
dung lai (bun hoi luu), ¢on phan khdc vao viing 1én men (bun du). Nudc thai
da xu 1y nhes cac mang thu dua ra khot thiét bi.

(Qui trinh [én men hi¢u khi bin hoat tinh du xdy ra trong vong vai ngay.
Can da 1én men dinh k¥ duge dua ra san bun d¢ say. Nudc thai di xir 1y sau
khi qua cong doan khir triing thi xa vao ho nudc.

Tuy thudc vao ning suat cdn thiél clia tram xir 1y ¢6 the dau déng thoi 3-
4 thiét bi xir Iy song song. Tram phai <6 san bun, bé 1iép xtc va thiét bi clo
hoa.

Bang 4.1. Dgc tinh ky thudt cua cdc kiéu thiét bj compdc

Chi tiéu | Banvido TBC-200 TBC-400 TBC-700

Cong suat m/ngay 200 400 700
S0 don nguyén cai 1 2 3
Viing s dung moingay . 125-250 | 251-475 | 476-875
Luu Iugng cuc dai m>th 20 40 60
Chat lugng nudc thai dau vao mgil 270 270 270
theo: BODs

' Chat lugng nudc dau ra theo mg/i 15 15 15
BOD; va chat lo ling
Thai gian suc khi h 4.5 4,5 45
Lugng bun hoat tinh du tinh kgingay 80 160 2380
theo chat kho
Thdi gian [én men ngay 6,7 6,7 58

| Trong luong tan 23 46 69

Thiét bi compac dé xi 1y triét dé nudc thai bing phuong phap sinh hoc 12
loai aeroten - lang v3i chu trinh suc khi lau. Thoi gian suc khi nude thai va
bun hoat tinh & diy trung binh 12 24 h, qua thoi gian nay ngoai viéc oxy hoa
cac chat hitu co ¢é trong nudc thai con xay ra qud trinh khodng hod hoin
toan bun hoat tinh va luong bun du sinh ra giam bin dén thé tich khong
dang k¢. Bun da khodng hod khéong ¢6 miti va khong doi hoi phai xir Iy tiép
theo. Viéc day bun du ra khoi viing suc khi ctia thiét bi chi can tién hanh 2 -
3 lan trong mot nam.

€6 ba modun aeroten-lang: BIO-23, BIO-50 va BIO-100. So dé cic thiél
bi va cdc chi tieu kinh (& - k§ thuat cua ching & hinh 4.6 va bang 4.2.
Trudng hop can xir 1¥ 200 m3/ngéy thi dau song song hai thiét bi BIO-100.
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Hinh 4.6. S0 do thiét bj xi7 Iy triét dé nudc thdi bdng phuong phép sinh
hoc BIO-25 va BiO-100
a- BIO-25; b- BIO-100
1- 4ng déu vao; 2- 8ng dau ra; 3- dau vao khong khi nén;
4- may thai khi gém cac dng duc 15; 5- 16 digu khién; 6- chuyén tai banh rang
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Bang 4.2. Cac chi tiéu kinh té ky thudt cta thiét bi BIO

Cdng suat ¢dng trinh xr 1y,
N | . m’ingay
Tén chi tiéu i Bon vi do
| ;
| 25 . 50 | 100 | 200
.Téithuﬁluctrung binh mingay 25 | 50 | 100 | 200
Kha nang oxy hoa trong bun (9 BODy/ngéy 8 16 32 64
Taitrong L300 | 320 | 320 | 320
gBOD5fm3 aeroten
' Trong lugng 53 | 925 | 119 | 238
i T
Céng suat dién thist ké 73 97 | 178 | 227
! KW :
Cang suat thuc 1€ cuc dai : 45 | 57 . 116 | 170
kw |
|

“Acroten - lang kiéu BIO cau tao tir cac phan bang kim loai bén vimg
¢6 thé Jap rap ngay trén cong trudng. Thiél bi duge néi véi cac thiét bi khdc
cua cong trinh xur I¥ nudc thai: nha dat may thai khi va thiét bi clo hod, néu
cong sudt 16n hon 100 m*/ngay con c6 ca sang k&t hop nghién vun, ngoai ra

cOn bé tiép xiic, san bim...

Thi¢t bi BIO dam bdo hiéu qua cao xir 1§ nude (hai ma dau tu khong 16n.
Nher khong ¢6 qud trinh lang so cdp, nho khodng hod hoin toan biin hoat
tinh va ty dong hod ma qua trinh van hanh duoc don gian di tuong img 1a
cdc chi phi gidm téi mitc 161 thicu. Thigt bi ché tao ki¢u modun, hop khoi
nhu vay khong doi hoi trong qud trinh lap dat phai ¢6 chuyén gia xay dung

trinh dé cao.
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Nhu vay. ching ta di xem xét nhitng diém chinh cua ba loai thiét by x{r
[y nudc thai hién dai 1a KOT, TBOLT va aeroten - ling. Dudi day ching ta
s& dé cap téi hieu qui xur Iy vi khir tring nude thai bénh vién khi sic dung
nhiing thiét bi nay.

4.2. SUDUNG CAC THIET Bl HIEN DAl TRONG XU LY NUGC
THAI BENH VIEN

Nhitg nghién ciiu cho thily kha nang xu iy nude thai bénh vién rat hiéu
qui cha cdce thiet bi KOT, TBOLT vi aeroten - ling.

Trude hét 1a KOT (kénh oxy hod tufn hoin). Hoat dong cua KOT bao
g0om hai giai doan. Giai doan ddu KOT hoat dong o c¢hé do khép kin khong
¢O nude thdi cdp thém vio trong thdi gian 3 ngay [ thon gian luu 16n nhit
cua nude thai sinh hoat trong KOT, Sang giai doan hai ché do lam viéc cha
KOT lién tuc trong vong 3 dén 4 tudn va cif 2 ldn trong ngiy mdy théi khi
cd hoc lai duge tat, nuée thal trong do ra khoi KOT con nude thai chua xi 1y
Jai dugc cdp vao KOT. Nhitng thong s6 cong nghé co ban ché do 1am viéc
cha mo hinh kénh trong nghién ciru hoan toin wong wenhimg chi tiéu hoat
dong coa KOT trong diéu kién san xudt.

Khio sit duge ti€n hanh riéﬁg biét cho ca phan chit 1ong nudc thai sau
ling va bim hoat tinh. G mot s& thi nghiém khac lai nghién ctru hén hop bin
hoat tinh véi chit 1ong phin trén cin. Dong thoi voi nhimg xic dinh co ban
ngudi ta thudng xuyeén ti€n hanh cdc phan tich hod hoc vé vi khudn theo quy
dinh vé sinh chung clia ¢a nudc thai dau vao va nude thai da xur ly.

Céc chi tiéu cha nude thai dau vao KOT nhu sau: BODy: 100-156 mg/l,
nito theo cdc mudi amoni 14,9-28 mg/l, khong ¢o nitrat va nitrit, sO vi khudn
2.940.000 - 4.200.000, chudn coli 10 - 10°°. Két qua phan tich ho4 hoc va

vi khudn nude di xir ly trong KOT & ch€ do lam viéc ddu tién duge néu
trong bang 4.3.



Bang 4.3. Két qud phén tich hod hoc va vi khuan trong qud trinh xi Iy
nudc thai 0 KOT (gid tri trung binh) (mg/l)

Théi gian : . 2 2
o | + ) . S8 vikhuan, | Chuan
Sl_JC kh|, : BODS NH4 NOZ N03 : :
. | ngan coli
ngady |

| )

1 201 | 180 0,88 25 §.200 107

2 8.0 154 44 48 2 107

3 1 44 58 77 12.4 14 107

Nhitng chi ti¢u trung binh hoat dong cua KOT & che do lien tuc khi xir
Iy nuée that trong vong 2 ngay va lugng bun 3 - 4 g/l theo chal kho nhan
duge nhu sau: BODs cua nude thai da xa iy 4.2 - 10 mg/l. nong do oxy hoa
tan 4 - 8.4 mg/l. Trong khi nghién ctu quan sdat dudge quad trinh nitrat hod rat
manh. Nit¢ dang nitrit & nhitng mau riéng biét chira tdi 15 mg/l; chuan coli
cua nude thdai da xir 1y bing 0,01-0,001, s vi khuan 24.000 - 170.000.
Nhiing s6 liéu trén cho thay & giai doan dau tién va giai doan thit hai dén
ngay thif hai trong KOT da dat duge mic do xir 1v cao theo cac chi tiéu hod
hoc (giam BOD duogc 95 - 97%) cing nhu 13 theo céc chi tiéu vi khudn
(giam dugc 99 - 99.9%). Xin lwu y rang sang ngay thit ba ting chudn coli
10.000 lan so v6i ban dau, con gid tri tuyét déi cha né bing 0,1 ml. Trong
khi d6 néu kénh lam viéc & che dé lién tuc trye khuin coli chita trong nudc
di xur ¥ ¢ lugng 16n (chuén coli bang 0,01 - 0,001).

Tur hinh 4.7 ta thay trong KOT xdy ra vi¢c giai phéng nhanh nudc thaj
khoi virut coxaki B-5 va ECHO-19. O luong ban dau virut coxaki B-5 trong
chuian 1.24 | 2 TCDy, trong 0.1 mi nudc thai, sau 6 h suc khi virut nay nam
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trong chudn (0,75 1 g TCDy, trong 0.1ml, con viéc giai phéng hoan toan
nudc thai khoi virut ECHO-19 sau 6 h suc khi giam tir 1,5 1 g TCDs, xudng
0.75 1 g TCDg, trong 0,1 mi. Th&i pian gidi han con phét hién thiy nd trong
nudc thai 1a 2 ngay.
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Hinh 4.7. Xurly nudc thai va ban khoi virut trong KOT.
virut Coxaki B-5 trong phan Idng nudc thai
virut Coxaki 8-5 trong bun hoat tinh
virut ECHO-19 trong phan 1dng nudc thai
virut ECHO-19 trong bun hoat tinh
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Trong thi nghicm cting thict lap duge rang thoi han phat hién virut
coxakl B-5 vt ECHO-19 trong bun hoat tinh ciua KOT dat hon va tuong tng
a2 v 5 neay. Val tro guyet dinh trong qua trinh giai phéng nude thai khoi
virut thueode vé kha nang hap phu 16n cua bun hoat tinh. Sy tu 1am sach khot
virat 1i¢p theo cua bun hoat tinh ¢6 thé xay ra dudi anh hudng cda nhiing
véu 16 19, hod va sinh hoe khic nhaua ¢6 trong qua trinh x(r 1y nuéce thai bang
bun hoat tinh.

Nghién ciru thdi gian va dong hoc giai phéng nude (hai va ban hoat tinh
khoi virut dutng rudt trén mo hinh duge tién hanh trong bon thi nghiém.
Nhitng k&t qua dua vao bang 4.4. Ta thay viéc gidm ham lugng thyc khuan
th¢ trong phan 16ng nudc thai xay ra ngay tir nhitng ngay dau tién suc khi.
Trong khoang 3 - 12 h tir thoi diem bat ddu suc khi trong phan long nude
thai da phdt hi¢n 3200 - 4865 don vi thuc khuan thé trong 1ml tic bang 30 -
50% lugng ban dau (6.000 - 7.000). Trong khi dé lugng thuc khudn thé ¢
doi chimg van & nifc ¢ii; sau 24h suc khi trong phan léng nude thai phia
trén cin thi néng do cta nd giam di 91-92%. Tuy vay viéc giai phong hoan
toan nudce thai khoi thire khuan thé chi két thic & ngay tha 20.

Bang 4.4. Déng hoc gidi phdng phén I6ng nudc thai khdi thuc khudn
thé duong rudt 163 trong KOT

Chukythdi | N&ng dé ban dau thuc khudn thé & phan I8ng nudc thai, don vilit

gian tif IGc bat . 6.000 - 7.000 | 5.000 [ 600 - 700 40 - 50
dau thi nghiém ‘

3h | 21005730 | 26072580 60/470 | 0.02/0-64
6h 1.865/7.600 160/6.400 10140 {  0-1/0-10
12 h 3.200/2.800 110/3.090 0/30 0/0-10
24 h 540 160/6.900 0/30 0

3 ngay 5079.130 6/302 0/25 0

7 ngay | 55/1.825 281131 - -

10 ngay 5M45 | 12128 - .

16 ngay 10147 39 - -

20 ngay . 0 019 - -
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Vige giam nong do ban dau cia thue Khudn thé 10 - 100 1an cho phép
giai phéng hoan toan né trong vong 12 h hoat dong cua KOT. Nhu vay.
trong cac nghién ctiu, hiéu qua lam sach nude thai khoi ving chon lam doi
tuong nghién cau ty I¢ thuan véi nong do ban dau cila né. Quan he twong tu
c6 I€ la dau hiéu chung duge phdt hién & nhiing phuong phép x ly nudce thai
khdc nhau ma ngudi ta quan sdt duge khi nghién ciu nhitng cong trinh xa ly
nudc thai quy mo nho.,

~ Nghi¢n citu bun hoat tinh vé sy ¢6 mat cla thyc khuan thé cho thay thoi
han dai hon van tim thay chdng (hinh 4.8). Trong 14t ci 4 thi nghiém déu
xac dinh duge sy tang ddng ké nong do thuc khuan thé trong bun hoat tinh
sau 3 h syc khi so vai néng dé ban dau.

120
160
14014
122
130
80

| MY
4 \\-z <
20

h ngay

[ A

Thyc khuan thé, %

Théi gian suc khi

Hinh 4.8. Déng hoc chét cua thyc khuén thé 163 trong bun hoat tinh &
cdc nong dg ban dau (sé don vi/mi)

1-5.120; 2- 1.170; 3- 234: 4- 170

Nhimg két qua nhu vay ¢6 18 phu thude vao sy gla tang qua trinh hap
phu thie khuan thé trén cdc bong cta bin foat tinh. Su tang nay tring véi
thoi diem giai phéng 16n nhal phan long nude thai khéi virut nghién cuu.
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Tuy vay su chet ti€p theo cla thue khuan the dira vio trong hé trao déi ion
sinh hoc (bun hoat tinh) ai xay ra cham.

Su chél cha thye khuan thé trong bin hoat tinh duce nhan thay sau 25
ngay d nong dé ban dau 5.000 don vi trong 1 ml. sau 17 ngay ¢ 1.000 vi sau
15 ngay ¢ vai tram don vi trong 1 mi.

S6 licu veé viéc phat hién truc khuan gay bénh (hinh 4.9) trong hén hop
nudc thai va bun hoat tinh cho thiy thai han tach cdc ching gay bénh duong
rudt phu thuge vao néng do ban dau cia ching va méi trudng tién hanh cay
chung vao.
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13 6 9 12 15 18 21 24
Thoi gian, ngay
Hinh 4.9. Su phét hién vi khuan gy bénh dudng rudt 0-111 trong hé
nudc thai va bun hoat tinh
1- lay nhiém ban dau 1 triéu don vi/1 ml;
2- jay nhiém ban dau 100 triéu don vif1 mt;
lay nhiém mdi truang Andreeva;

lay nhiem méi trudng aga TTX
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Khoang thoi gian dai trong trudng hop moi trudng Andreeva 1a 18 ngay
0 nong do gay nhiém ban ddu 100 trigu trong 1 1it vi 7 ngiy 1 triéu trong
b lit. PO v6i moi trudng aga TTX it hon chi a 15 ngdy va 3 ngdy tuong ing.
Khi khao sdt hon hop bun tir KOT vé vi khudn gay benh duong rudt ngay lap
e cling phat hién duge nhimg chung tiéu biéu. Sau do ciing véi nhimg
chlng tiéu biéu 1a nhitng chiing khac véi nhitmg tinh chat thay déi: chudn do
trong mol truong huyét thanh, cdc tinh chit sinh héa (1én men dudng, tuo
thanh indol...).

Nhu vay, su phan tich cdc tr liéu nghién ciiu cho thay hicu qua xir Iy
nude thai sinh hoat trén mo hinh KOT trong diéu kién mé phang theo céc
chi tiéu hod hoc dat duge & ngay thit hai trong ché do hoat dong khép kin
vG: thot gian Twu nudc thill trong dé: 14 2 ngay. Viéc 1ang chuan coli dén 0,1
dic trung cho nude thai xUr ly tét, quan sit duge chi sang ngay thit ba suc
khi. Trong khi dé o ché do lam viéc KOT ¢6 gid tri chudn coli thip hon
(0,01 - 0,001).

Nhimg két qua quan sit vé sy gidi phong phan 16ng nuée thai va bun
hoat tinh khr virut va vi khudn cho phép thiél lap duge thdi han dai hon giit
chang trong biin hoat tinh. Nhu vay nhitng vi khuan giy bénh bi hdp phu va
tdp trung trong bun hoat tinh ¢é thé [ nguén phdt tin vao moi trudong. Boi
vay cdn phii kiém tra vé phuong dién vé sinh khong chi nuée thai ma ca bin

hoat tinh.

Bét ky nhimg vi pham ndo d6i vdi hoat dong clla KOT va bé lang tha cip
do tang tdi trong thuy luc hay tai trong cdc chat hitu co trén bln déu 1al yéu
dén dén mang bun theo nudc thdi vi nhu vay thi khi nang vi Khudn gay
bénh xam nhap vao hd nude hodc cdnh dong tudi 13 hoan toan cé thé. DE
ngan ngira su nguy hiém ndy cén phai khit trimg nude thai da xir Iy, x{r 1y va
sir dung bin hoat tinh du hinh thinh trong KOT.
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Nhimg nghién ctu tién hanh doi var thiét bi oxy hod ly tam (TBOLT)
cang chi ra hiéu qua cao d€ xur Iy nude thai sinh hoat. Véi muc dich chiing
minh kha niang st dung TBOLT dé lam sach nudc thai cdc khoa vi bénh
vién truyén nhiém ngudi ta da nghién ciu trén mo hinh TBOLT trong phong
thi nghiém. Déi tugng thir nghiém la cdc vi khudn chi thi vé sinh va cdc

chiing truc khuan gay bénh loui 0-111 dé xam nhap vao tré em.

Miu nudce thai dé nghién ciu ldy ngay sau 3, 6, 9 h va 1, 2 ngay trude

khi cd két qua am vé su ¢ mit cla vi khuan.

Nghién ctu cho thiy trong phian long nude thai & ché dé lam viéc khép
kin ctia TBOLT sau 3 ngay suc khi quan sdt duoc sy giam dang ké chat ban
theo BOD; tir 125,0 xudng 10,0 mg/l; xudt hién nitrat. Cﬁng nhan thiy ring
hiéu qua lam sach tat theo céc chi tiéu vi khudn. S6 vi khudn giam di 79.6%,
chudn coli ting 1.000 lan. Tuy nhién cdc tric khudn gay bénh 0-111 trong

nude thai TBOLT trong trudng hop nay phat hién duge trong vong 9 ngay.

K&t qud nhan duge khing dinh ring vi khudn gay bénh ném rat 1au trong
nudc thai TBOLT chiu mot loat bién déi cha tinh chét sinh hoc. Diéu nay

cn luua ¥ trong kiém tra & phong thi nghiém vé hoat dong ctia thiét bi.

Vi tham chi sau 9 ngdy suc khi x(t 1y nudc thai trong thi€t bi van con
mot luong dang ké vi khudn nén & diéu kién thuc t€ xir 1y nude thai bing
TBOLT cin phai sit dung cdc phuong phap khir trung tin cdy nudc thai da xu

ly dé€ loai trix kha ning cdc tic nhan bénh truyén nhiém vio méi trudmg.

4.3. PHUONG PHAP TiNH TOAN CAC THIET B| CHiNH CUA
CONG TRINH XU LY NUGC THAI BENH VIEN
Cong trinh x{r Iy nude thai bao gém nhimg thiét bi chinh 12 aeroten, bé
ling, cdc thiét bi khic nhu bé diéu hod, bé on, bé tao bong. Dudi day ta sé
ti€n hanh phan tich xem cdc thiét bi chinh dugc ché€ tao nhu thé nao dé dat

hiéu qué xtr 1y cao va dé cap téi phuong phap tinh todn cdc thiét bi do.
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4.3.1. Aeroten

Toc do khtr chat ban khi x(r 1y nude thai trong aeroten cing nhu toc do
cua bit ky qua trinh cong nghe hod hoc nao déu phu thude vao mot loat g-'é'Ll
16 cde quy ludt dong hoc va thuy dong lyc. khuéch tan phan tir via khuéch
tin roi, kha nang tao cic hop thé... duge mo ta ky treng ti lidu. Bang uéc
la cho dén nay thue & viin con thigu nhimg khao sit sau sic vé ddinh gid anh
huong ctiz nhiing yéu 1§ do dén hieu qua ciw qua trinh khit cde chat bin hiw
co. Do vily hi¢n ¢6 rit nhi¢u phuong phdp tinh aeroten va ngudi ta thiet k&
ché two ra nhitng weroten cdc kigu khic nhau v chua ¢é ki€u nao chiém uu

thé tuyét déi.

Aeroten vai tu cich Ta mat trong nhiimg kiéu thiét hi phan tng hod sinh.
hién nay ducge chia ra Jun ba Toai wy thude vio su 6 chite khuay tron va suc

Khi: aeroten - day. acroten - tron viy acroten lrung gian gida hai loal do.

Trong aeroten - day hay trong tai li¢u Lién bang Nga con goi 12 aeroten
kiéu hanh lang. viec xir Iy nude thai xay ra trong qud trinh chuyén dong cla
dong tir diém ddu viio dén diém dau ra (16ng chiéu dai 1). O cie doan ddu
tien (hinh 4.10) quan sat duge sy qud tai bin hoat tinh bdi cdc chat dinh
dudng va su thi€u hut oxy. Sau dé véi viee suc khi déu. ban hoat tinh nhin
duge lugng oxy du trong trudng hop thidu chit dinh dudng nén nhimg diéu
kién binh thudng vé hoat tinh chi ddm bio duoc trong mot khodng thoi gian
luu ndo dé cla nude thai cdn xir Iy frong aeroten. Néi cach khic, qué trinh
cong nghe trong aeroten ki¢u hiinh tang khong cho phép sir dung hét dung
tich lam viéc cha thiét bi. Hon nita khi ¢6 nude thai vdi nong do chdt ban
cao duge cip vao thiét bi thi xdy ra su chét cta vi khuin & nhimg giai doan
dau tién do qua tai. Mac dit ¢6 nhitg nhuge diém nhir vay nhung nhiéu nha
nghién ctiu vin ddnh gid cao nhiimg aeroten cdu tao nhu vay so véi aeroten -

tron bai vi ching €6 nang suét cao va sit dung oxy hap 1y hon.



X, kginr , C, kg/nt 25 S(BOD), kg/nt

g f 0 / g Lm

Hinh 4.10. Phan b6 néng dé bin hoat tinh (X), oxy (C)va co chat (S tuc
BOD} theo chiéu dai (I) cua aeroten - day

Aeroten - trén khong cdn nhuge diém cla aeroten - diy, vi du vi khudn
b1 ¢hét do tang nong d6 chit ban dol ngot, Didu nay dat duge nhéy nude thai
cdp vao aeroten - tron ciing nhu 14 bun hoat tinh duge phan tin déu nhd
khudly tron manh nén da pha loang nude théi di vao biing nude thit di xir 1y
co trong thiét bi. Nong do chat bin dau vio ¢6 thé dat t6i 2.000 - 3,000 mg/l
hodc hon nira theo BODy,. Phan dng oxy hod trong aeroten - tron xiy ra hiu
nhu trong diéu kién déng thé (gid dong thé). Ngoai ra, dam bao duge sy
khong ddi clia néng do oxy hoa tan trong toan bd dung tich thiét bi (hinh
4.11). Trong s6 nhing wu di€m co bin cua aeroten - tron phai ké dén do tin
cay trong khai thic sir dung vi sy don giédn vé ciu tao. Con nhuge diém la
kha nang cé mot lugng nude thai chay qua ma khong tham gia phan ing dan
dén BOD ddu ra cé phdn cao hon cia aeroten - ddy.

X, kg/m® 1 C, kg/m® op . S(BOD), kgim’

0 I 0 | 0 l,m

Hinh 4.11. Phdn b6 néng dé ban hoat tinh (X), oxy (C) va co chit (S)
theo chiéu dai aeroten - trén
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Mot trong nhiing dang aeroten mdi dugc nghién ¢itu dua vao sir dung
6 thé ding cho cac tram X{ 1y ¢é cong suat 16n ciing nhur nhd 1a acroten
trén hinh 4.12.

=1 .6
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Hinh 4.12. So d6 nguyén tac cua aeroten cd bon hanh lang

{1+9)- c&c diém cap nue thai; 10- ranh cap khi; 11- cap nudc thai tir bé tng so cap;
12- déu ra nudc thai sang bé lang tht cp; 13- cap khong khi; 14- cap bun hoat tinh;
15- dau ra cha bin; 16- dau vao clia bun hoat tinh

Theo s¢ d6 nay c6 thé sir dung tix 25 dén 75% dung tich thiét bi. Hoat
dong clia acroten ¢6 the thuc hién theo bac do nude thai duge cap bang céc
ddu vao /-9 ¢6 thé déng hoac md tuy theo néng do ban ddu clia nudc thai.

Nhiing két qua tot trong viée x&r 1¥ nudc thai ciing dat duge khi chia
~ aeroten - day thong thudng ra'lam 3 - 5 phdn méc néi ti€p nhau trong d6:
mol phdn la mot thiét bi tron. DG 12 aeroten véi cdu tric thuy hire thay déi
dugc xdc lap tuy thude vao diéu Kién van hanh cu thé. Loai aeroten nay khéc
v6éi aeroten - ddy va acroten - tron 1a nude thai duce cip vio viing suc khi
tap trung hodc phéan tan, con cap bun héi liru ludn 13 phan tdn, bin dl[d
xudng bé lang thit cap lai 12 tap trung.
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[Tién nay ¢o rat nhiéu dang aeroten véi nhitng vu nhuge diém nhat dinh.
Khong mot céu tric ndo duge coi la van nang. Viéc chon so dé 16 chitc dong
chi yéu do ngudri thi€t k€ theo kién thite va kinh nghiém cua mioh.

Aeroten - tron duge st dung O nhiing néng do chat ban cao va tinh
khong déu 16n clia dong nude thai ddu vao con & nhitng truomg hop con lai
str dung aeroten - day va aeroten trung gian.

Q1+R)X,S, | Aeroten Q1*RIXS BE Iing Q(1-w) X, 8,
" F I ———— >

. QR+w), X,

Q,

Hinh 4.13. Cau tric dong trong hé aeroten - bé ldng

V.Vavilin va V.Vaxilep d¢ xudt phuong phap tinh thé tich nho nhat cha
hé aeroten - bé ling (hinh 4.13) ¢ tinh 16 tudi clia bin hoat tinh héi luu (0)
duge xdc dinh theo nong do bun hdi luu X:

X
0:?3 EI+T0X&'

4.1
Y(s, -5,) @1

trong do: T,, T, - thoi gian suc khi trong aeroten va thdi gian lang trong
bé lang;
Xy, X, - nong 46 bun & diu ra aeroten va ddu ra b€ ling;
Y - hé s6 chuyén hod chit bin thanh sinh khéi;

Sor S¢ - ndng do chdt bin & ddu vao va ddu ra ctia hé aeroten -

bé lang.
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Phuong trinh (4.1) duge bién déi vé dang:

[v. @] 3[0 _ ﬁ_s!_} _ 01 [(R + fu)X‘,} X,

S+ MO | Jr(+R)|  aX, )

(4.2)
trong dé: K - nong do chit ban theo md hinh Monod khi téc do phan
ing biing 1/2 téc do cuce dai p1;

m*

Vo - toc dé lang ban ddu dudi tic dong cla trong hee 6 X = X:
(tr 1 d&n 10m/h);

o - hang 56 (= 2);
X. X. - ndng do bin @ diu ra bé lang va bl héi luu;
R - hé 0 tuan hoan;

0 - luu lugng nude thai cap cho hé; o - hé s6 dong véi bin
hoat tinh du.

+R)Y (S, -5)-X,
=

(4.3)
Xr _X!I
bai luong 1, xdc dinh theo cong thirc:
1/0+5h

- m — = mM(e (4'4
e 1O0+bh +d H ) )

Naong @ bun hoat tinh & diu ra aeroten:
X, _ X, + Y8, -8 (4.5)

1+ 5T,
trong do: T, - thoi gian suc khi trong aeroten khudy tron hodn toan:

_Y(K, +5,)5, =5,)
“X'.ISl

T

a

(4.6)



h- héing 56 16¢ do tu oxy hod ¢ia bin:

”0”?.-+d+l @7

h=(/8+hn
)1;’0+bu+d 0

Trong khi tim cdc hé thite (4.4) va (4.7) ta chdp nhan riang bin ciu tao ti
phan hoat tinh va phin chét. hon nita b, b, 1a cic hing s6 t6¢c do oxy hod

cdc phan hoat tinh v phin chit cla bin; ¢ 12 hiing s6 toc do chét dan cua
bimn.

Thoi gian lang trong bé ling:

r - _HR+0) L(u—li} “5)
a X

U+ RYe-1) v
trong d6:  X: - mét hang s6 ndo do ctia néng do biin hoat tinh;
H - chiéu cao cua aeroten.
Giai phuong trinh (4.1) bing phuong phdp s6 cho mot gid tri X cho
trudce, sau do theo cdc phuong trinh (4.5), (4.6) va (4.8) xdc dinh X, T, T...

Nhuoc diém cua phuong phap nay l1a céc hé thic (4.1) - (4.5) nhan dugce
cho aeroten - tron trong khi & diéu kién thire thi cdu triic dong trong aeroten
nam & trang thdi trung gian gida tron 1y wong va diy 1y wdéng.

Cic cong thitc dé tinh aeroten niang sudt cao do Ia.Karelin v cong sy dé
xudt co tinh 161 nhimg nong do diu va cudi clia nude thai va cd lvong bin
hoat tinh trong hé.

Thot gian suc khi & aeroten ning suft cao T, xdc dinh theo cong thitc:

T, = (S, - S(16 + 0,754%7%5 07%) (4.9)
Thai gian lang:

T,=045A1%/812 4 125 (4.10)
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trong dé: A - luong bin hoat tinh 1lam viéc trong hon hgp tinh theo chin
khong tro. g/l;

T, - thoi gian lang trong bé lang. h:
1 - ¢hi 6 bim, cm’/g;
B - chat lg long., mg/l.

Phuong phap tinh 1wong tir theo tiéu chudn xay dung trong doé: thoi gian
suc khi aeroten tat ca cdc loal duge xic dinh theo cong thic:

t= 0 = (4.11}

th

trong do: Ry, - 16¢ do trung binh oxy hod chit bin.

Khi so sdnh cdc két qua tinh 1odn theo cdc cong thite (4.9) va (4.11)
ngudi ta da phat hién thay su khac nhau ddng k€. Vi du, ¢ lugng bun hoat
tinh 2 g/f va dé tro 0.25 thi nudc thii vdi ndng do theo BOD bang 250 mg/l
trong trudmg hop thit nhat phai suc khi 4,1 h d€ ¢6 S, = 15 mg/l theo BOD,

trong trudmg hop thit hai 12 7.5 h. Néu chi cin dua dén dé sach §; = 30 mg/l
thi theo (4.9) phii suc khi 2 h con theo (4.11) lai 14 4,9 h.

Nhirng phuong phip néu trén khong tinh tdi dong hoc khit cdc chat hiwu
co ¢d trong nudc thai va viéc chiing bi vi sinh vat sit dung.

Trong thue € tdc 4o cua qud trinh khir cdc chdt hitu ¢o ¢6 trong nuce
thai duge biéu thi & dang cdc phuong trinh dong hoc nhéan duoc tir so d6
déng hoc hinh thirc ma nha nghién cdu thira nhan trén co so két qua quan sat
duoc.

Trong déng hoc cdc qua trinh hod sinh ngudi ta s dung nhimg mo ta
todn hoc mi co s& 1a nhitng khai niém cé dién vé phan tng men. Hién i cé
rat nhiéu nhitng hé thiic todn hoc mo ta cic qud trinh dong hoc co bdn tang

" trudng cta vi sinh vat.
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Trong s6 cdc mo hinh cé tinh 1Gi déng hoc khit co chat thi mo hinh
V.Ekkenfelder vit R Makini duge sir dung rong rdi hon ¢d. Tuy nhién dé c6
thé coi mo hinh nao 1a (6t hon thi can phai ¢6 su phan tich so sdnh 14t ca cdc
md hinh dp dung cho truimg hop cu the.

Tir tét ci nhitng diéu da trinh bay & trén ¢6 thé ua ra két luan sau. Hién
nity ¢6 it nhiéu phuong phép tinh todn gan ding thigt bi trong sa dé xit 1¥
nudc thail bang phuong phip sinh hoc. Nhiéu phuong phép dua trén céc quan
he kinh nghi¢ém va bidn kinh nghiém khong phii bao gid cling tinh téi nhiing
dac diém thuy dong hoc va cdc quy uat dong hoe clia cdc qud trinh Xay ra
trong thi€t bi, vi vay ma thé 1. thiet bi tinh todn duge thudng 1a cao hon
hogc thap hon thyc t€ can thict. Néi chung viéc thiét ké céc sor dé cong nghé
t01 wu xtr 1y nude thii bing phuong phdp sinh hoc chi ¢6 thé thue hién duge
khi tao nén céc hé mé hinh bao gdm modun tinh todn clia cdc thiét bi rieng
biét va tinh tGi tdt ca lién he kha di gilta ching (cac dong chay qua va dong
tuan hoan...).

4.3.2. Bé lang

Ling 14 mot trong nhing giai doan co ban dé tach nhitng hon hop co hoc
khong tan (cdc chat lo img lang duge) ra khoi nude thai. Hién nay trong
thuc € x(t Iy nudc thai ngudi ta s dung cdc bé ling hoat dong gidn doan va
lien tuc. Bé 1ang hoat dong lién tuc tuy thude vao hudng chia dong chit iéng
mi phan chia ra bé lang ngang, bé ling ding, bé ling hudng tam.

4.3.2.1. Bé lang ngang

Bé lang ngang (hinh 4.14) Ia mot bé hinh chix nhat véi cdc co cau phan
phél nude va thu nuée, cic dng dé dua nude trong ra va ca co cdu dé dua can
ra theo chu ky. Bé lang ngang thuong duoc sir dung cho nhimg cong trinh xir
ly nudc vi nudc thi ¢é cong sudt 16n dé tach huyén phir di duge keo tu.
Nhuge diém déng ké cha bé lang ngang 13 khé co gidi hod qud trinh ddy cin
ra khoi bé.
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HHB = U—> wyox

b) NTOXL
]

d)

Hinh 4.14. So d6é chuyén déng ctia nudc trong cdc bé lang ngang khdc
nhau :
a- dong thang mat tang (mit cit);
b- m6t tang véi dong quay nguoc lai (hinh chigu);
¢- dong thang hai tang (méat cat);
d- hai tAng vdi dong quay nguac lai {mat cat);
¢- can; HHB- hon hgp bun; NTDXL- nudc thai da xi ly

Tinh todn b€ ling ngang 13 xdc dinh cdc kich thudc hinh hoc cha né
{chiéu dai va chiéu rong) va mic d6 lam trong cin thiét d6i v6i nude thai.

H, & —n -w

[

L v

N

(4.12)

80



trong dé: H,, - chiéu sau ciia bé lang ngang:
g 0 g ngang
L - chiéu dai cha bé;
i, - t0c d9 tinh todn lang huyén phit trong diéu ki¢n tinh, mm/s:

@ - gid tri trung binh thanh phan thang ding cta té¢ do dong,
min/s;

Vo - t8¢ do chuyén dong ngang trung binh cua nudc trong bé
ling, mmy/s.

Cong thic (4.12) ¢6 thé biéu dién & dang:

L=-a'q (4.13)

B
14

i

trong dé: a- he s6 tinh t6i dnh hudng cda thanh phan théng dimg cita t6c
do dong:

i

¥

g4 =—2
u, —v. /30
Ve = kit

Heé 56 & tim theo ti s6 L/H;:

k 75 10 12 13,5 —‘

UH, 10 15 20 25 ‘

Chiéu rong ciia bé lang xdc dinh theo cong thic:

Q
B= 4.14
vc'ffn ( )

trong d6: Q - luu lugng cha nude, m/s.
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Cic gid tri 1. . v, xdc dinh bang thuc nghiém hodc theo duimg cong
ling. Nguoi ta ciing xay dung phuong phdp tinh théng ké ¢é tinh i dnh
huong ctia thanh phin thang dimg cua téc do lang cac hat fo limg ¢6 do l6n

thuy luc khéc nhau (G.Paviov).

4.3.2.2. Béldng ding

B¢ lang ding la thing chita ¢6 hinh tron hoiic hinh vudng duge trang bi
ong dan nudce thai, budng tao bong, cic mang thu nude di lam sach va ci
ong de theo chu ky ddy can ra ngodi hoac thdo rira. Uu diém ctia bé ling
ding 1a sy don gidan cua viée thdo cin dudi tic dong cla dp sudt thuy tinh.
Cau tao clia bé cho phép ddy can ra khoi bé ma khong cin thiét bj dac biét.
B¢ lang dimg cling duge dung dé ling huyén phii dugc keo tu véi ning suat
cao 16i 20.000m’/ngiy. Nhung dit ¢6 uu diém trén, bé ling dimg dugc su
dung rong rai chu yéu [a dé lam trong nudc thai sinh hoat chi trong cong
nghigp lai {t ding. D4 1a vi & cing mot tai trong nudc thai, hiéu qua lam viéc
cla bé lang ding thong thudng thip hon bé ling ngang va cong suit loc
rieng ciia bé ling dimg thudng twong déi thap. Néu luu luong nude thai lon

thi phai lap nhiéu bé ling ding din dén khé khan trong van hanh cong trinh.

Khao sat hoat dong ciia bé lang ding chi ra ring diéu kién ling thudn loi
nhat trong bé tao ra khi t6¢ do tinh todn chuyén déng cia nude bing 0.2 -

0.3 mm/s.

Tinh todn thuy luc cdc bé lang dimg (hinh 4.15) duce tién hianh theo hai

phuong phap.
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Hinh 4.15. S0 dé tinh todn bé lang dung

1-t4m che; 2- Gng phan bé; 3- v6 bé 1ang: 4- 6ng trung tam; 5- mang thao nudc trung

Phuong phdp thir nhdt: cic dai lugng tinh todn ban dau I té¢ do tinh

todn cua dong nude thai tong be lang vy va thot gian lang tinh todn r. Dai

lugng v, chap nhan tinh theo téc do lang nhod nhat w, clia cdc hoat chat lo
limg sao cho ching duge gitt lai vp = (0,5 - 0.7)u,. Dai luong i, chap nhan
theo hi¢u qua can thiét git lai chat lo ling va cdc s& li¢u vé dong hoc clia
qua trinh lang. Théi gian lang ¢ chdp nhan rén co s& 6 licu thi nghiém lang
cua nude thai can nghién ciu hodc cua nudc thai tuong tu.

Puang kinh ong trung tam o phu thudc vao t6¢ do chuyén dong cla

nude trong éng v, ma ta chip nhan.

Dai luong v, ¢6 anh hudng ding ké dén hoat dong cua bé ling do dé can
phai chi ¥ t6i n6 bang viéc tinh t6i chiéu sau chung clia bé lang va chiéu sau
nhing ngap éng trung (am va ca sy ¢ mat cla tam chin dudi éng. Vi do
sau (2 3 m} & phan chay lién tuc cla bé trong truong hop khéng cé tam
chan tdc do trong ong trung tam khong duoc virot qud 28 mm/s; néu ¢6 tam
chan thi t6¢ do cé thé cao dén 100 mmys.
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Véi viee giam dai lugng v, hiéu qud 1am viéc cha bé lang tang lén &

nhitng diéu kién khac nhu nhau.

Dién tich bé lang duogc xdc dinh tir phuong trinh:
1 1
F=0 - +— (4.15)
v

. . L3
trong do: Q - luu luong nudc thai, m'/s.

Chiéu cao phin hoat dong ctia bé lang h phu thude vao cdc gia tri v VAL

hh=v,.t

Tdm chéan 2 bo tri v6i tinh todn sao cho téc d6 chuyén dong clia nudc
trong khe gitia ddy Ong trung tam va bé mill tdm khong vurot qua 40 mm/s;
thudmg chiéu cao khe 12 0,25 - 0.5 m.

D¢ bao vé can di lang xudng khéi bi xdo dong ngudi ta da xem xét tao
ra lép dém 1. Chiéu cao clia nd tinh tir tdm chan khong qua 0.3 m; trong
truomg hop khong 6 tdm chiin nd ¢6 thé dat 161 1m tuy thudc vao tinh chit
chi Can.

b6 nghiéng cta vo phin hinh nén cda bé ling duoc xdc dinh boi tinh
chit cia ciin lang trong bé va phuong phép diy né ra ngodi; thong thudmg do
nghiéng 11 45 - 60°.

Goc nghiéng cua bé mat tdm chén 1dy theo géc ma can trugt ty nhién &
phia dudi nudc wic nhu 1 goc nghiéng cua ddy bé lang.

Dé 1dy nuée dd lam trong ra ngudi ta thudng sir dung mang theo chu vi
hinh 1ron; trong trudng hgp dudmg kinh bé ling 16n hon 6m nén c6 thém
nhimg mang thu phu (hudng bidn kinh hodc hinh khuyén). Nuéc qua mot
tuong nho va theo toan bd chiéu dai médng hay qua cac khe cla tuomg mang.
Cac khe nam & nita dudi clia méng, chiéu cao khe thudng khong qui 0,05 m.
Viéc day can ra khoi bé ling trong da s& trudng hop thuc hién bang cich
nén. ap suat thuy tinh cén thiét cho viéc nay phu thudc vao céc tinh chat vat
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ly ctia c@n v thoi gian cta chu ki ma can luu & trong bé. D6i véi nhiéu loai
nudc thai san xudt ap sudt phuong trinh bang 1 — 2 m.

Phuong phédp thir hai: tinh bé ling ding theo X.Shifrin dua trén gid
thiét rang qu# trinh ldng chit lo limg két thic & ving chuyén dong nim
ngang coa nude thai tir ché né ra khoi khe giita 6ng trung tam va 1m chin
dén vo clia bé lang. Dai lugng tinh todn ban ddu 12 téc do lang nhé nhat coa
cic hat i, dé duge giit lai trong bé HEng v chiéu cao dong nudc chuyén

dong tir 6ng trung tam dén trimg bé.

bai lugng u, xde dinh tuy thude vao hiéu qua cin thiét giir chat 1o ling
va s6 ligu vé dong hoc ing cla chiing.

Chiéu cao clia 16p nue chuyén dong phu thudc vao nhiéu yéu t6: chiéu
cao cua khe, t8c do ban ddu cla dong (¢ ddu ra clia nude khdi Gng trung
tam}, do nghiéng ciia mit phang t&m chan, ban kinh bé ling... DE don giin
hod tinh todn dwa ra dé thi (hinh 4.16) cho phép xdc dinh bdn kinh bé lang
cdn thi€t theo cic dai luong u, va t6c do ban dau clia nuée vao bé ling v,
{1,2 —4 cm/s).

o, mm/s

24 1

20 r
1§ L

v, =1 2rmic

12 T
68 T
04 T

a

Hinh 4.16. Suphu thugdc cua ban kinh bé'léng r

vao tdc do ldng tinh todn u,



Nhitng dai tugng con lai coa bé lang ding theo phuong phdp nay nhan
cdc gid tri trén oo 50 86 lidu thue nghiém, Phin hinh tru cba bé lang nén ldy
¢ chiéu cao b = 2.5 d nhung khong duge thidp hon 2,75 m. Budng kinh ong
trung 1am o 1dy sao cho (6¢ o nude trong nd nam trong khoang 28 - 100
mm/s. Duong kinh bé lang D khéong duoc vuot qud 3 h. Tam chin dat o
khoang cdch 1d éng trung tim sao cho téc dé nude trong khe v, khong vugt
qua gid tr did néu & rén, Chiéu cao 16p trung gian (dém) khong duge qui
(0.3 m. Dé gilf cdc chat troi néi trong bé lang dung ¢é cdc wdng bian chim

trong nude trude 101 vao cdc méang thu nude ¢ khoang cach 0,2 - 0.3 m,

Vi du tinh toan:

- - - - 3 - - . +

Luong nudce thai tinh todn @, = 0.1 m-/s; nong do chit lo lung trong
nude thai C, = 200 mg/l; nude thit sau xi [y v6i noéng do chat o ling ¢ =
40 mg/l dé xa vao hd chita nude; thé tich can bing 0.5% thé tich nude théi;
thoi gian gilt can trong bé ling khong dai hon 3 ngity. Géc truot cha can

e . N ] . . ar - . r . - Y -
dudi nudie 1a 45", Xac dinh s6 jugng va kich thude cua cac be lang dung.

¢ Giai theo phuong phip thi nhat:

Iiéu qua hoat déng déi hoi:

=870 1002200240 00 g9
200

Theo s6 licu dong hoc ling cha cac chdt lo ling thi hieu qua nhu the ¢6

thé dat dugc trong diéu kién bé ling giit cdc hat voi 16¢ do u, bing 0.4
mmy/s.

Thoi gian ling cdn thiét ciing theo cdc 88 liéu trén: ¢ =2 h.

Chap nhan tdc do chidy clia nude thai trong bé ling: v =075 xu, =03

m/s.

Dién tich lam viéc cia cac bé lang:
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O

r = —{.]31 =33 m’
v 0.0003

i

Toc do chuyén dong cha nudc thii trong dng trung tam v, & diéu kién ¢
tam chan 18y bang 100 mm/s; so luong bé lang n = 8 chi¢c. Khi do dusng
kinh cta bé lang:

402
D= / if’£L+i} =72m

[ | v v
n '

Chiéu cao cla phan lam viéc clia bé ling:
H=7200.03=054m
va dutng kinh o, cua tim chéan:
dy =1.3.054=07m
Tde do chuyén dong cla chit 1ong trong khe vy, = 10 mmy/s, khi d6 chiéu
cao cua khe duge xdc dinh theo cong thic:

}? _ 'an _ 0,] .
"y, mdn 0,04.314.04.8

0,25

Goée nghiéng cia bé mit tdm chan o 18y bing gdc trugt cla can dudi
nude tie 45°. Chidu cao tam chén & gid tri dy va goc nghiéng sé la /i, = 0,35

m.

Chiéu cao 16p trung gian chip nhin bing 0.3 m; do cao hon nita cha
thanh bé lang so vdi muc nude trong né k; 1dy bing 0,25 m. Khi dé chiéu
cao phén hinh try cGa bé ldng ding sé& 1a:

H=h+h+hy+hy+h=33m
Luong can lang trong mot ngdy bang:

Gngay = 0,005 . Q. 86400~ 43 m’
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¢ thoi gian luu can trong b fang (4 3 ngiy thi dung tich ctia phan bon
cua méi bé lang phit khong duge nhd hon 17 m™. Do nghiéng ciia twdmg
phin hinh nén cla bé Ling 1dy biing a = 45°. khi 4y dung tich cta né la:

_aD

4 T tga = 49m°
3 8 s

Nhu vy, toan bo ciin tich luy trong phin hinh nén cla bé lang chiém
chodng 30%: the tich thigt by.

Lap trung gian trong trudong hop nay ¢6 thé khong cdn. Khi d6 chiéu cao
xiy dung ctia bé lang 1a:

D :
Hy=h+lig+ 4+ hy + o lee ® 6.6 m

» Giai theo phuong phap tha hai:

bui tugng ban kinh bé lang tuong ting vdi nhiing gid tri chap nhin cla
téc do lang cta cdc hat u, vé 16c do cha nudc vao bé v, tim theo dé thi (hinh
4.16).

O 1y = 0.4 mmys v v, = 40 mm/s thi ban kinh bé lang r = 4 m,

Toe do chuyén dong cia nudc thii frong dng trung tim ldy bing 100
mmy/s, khi d6 dutmg kinh clia né d = 0,4,

Chiéu cao phan lam viéc cla bé ling ¢6 1thé bang /1 = 2,54 nhung khong
dugc nho hon 2,75 m nén &y bing 2,75 m.

Chiéu cao phdn hinh nén clia bé ling & D = 8 m va do6 nghiéng cila
twomng 45" $8 1a 4 m; dung tich cia né V =~ 70 m* wic 12 16n hon dung tich cin
thiét dé chnta can.

Cic kich thude cta tim chin 18y nhu truomg hop thi nhét bang 4, = 0,7

n; /1y = 0,35 m; chiéu cao cla thanh bé lang /5 = 0.25; 18p trung gian khéng
car. '
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Chi€u cao toan bo ciia bé lang 71, = 7.6 m. .

Cong suat ctia mot bé ling & diéu kién trén:

Q= Ll v = 012507 /5
So bé lang:
"= -—%1- = O _ 8 chiéc
Q0 00125

4.3.2.3. B€ lang ly tdm

B¢ ling ly tam st dung trong x{ 1y luong nude thai lén. Chiing ¢é hinh
fron vén cac 6ng dan nudc va thodt nudce, cdc co cidu phan phdi nude va thu
nudc (hinh 4.17).

2 3
J/
NTBbXL

Q(l-w) X8,

/ BHTD
| S .

- A“\ 0 (R+w). X, S,
* O(14R),X.. S )

Hinh 4.17. So dé bé lang ly tdm
1- 8ng dan bun hoat tinh véi nudc da xir Iy; 2- hirh truc dinh hudng;
3- mang thu; 4- dng day bun héi fuu; BHTD- bun hoat tinh du

Hon hop bun hoat tinh véi nude thai lam sach cap vao trung tam bé lang

tr dudi éu trén theo 6ng / va hinh try dinh hudng 2. Bin lang thanh can nhé
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nhiing cdi cao gan trén gidn ¢d dinh hay 4 bang cdch t chiy ma chuyén
dén ho coa be lang, suu d6 theo éng din 4 ddy ra khoi bé bang mdy hom.
Nudce trong vao méng thu hinh tron 3.

Toc do cta dong hudng 1én uy, = Q(1- w)/F, 8¢ dg cua dong di xudng

uy = QR + @)/F (xem s0 d6 trén hinh 4.17, F - dién tich tiét dién cia bé

K 2
ling. m"),

Buong kinh cia cic bé ling ly tam 12 15 - 40 m, Ti s6 dumg kinh bé
ling vi chiéu sau cha phan hinh tru tir 6:1 dén 12:1. chiéu sau cla phin chay
1.5 =5 m. Nhuge diém cha yéu cua bé lang ly tam ciing nhw bé ling ngang
la tinh dong tia 15 rét clia nude thai va do vay 6 thém trér lue kim ham viéce
lang cdc hén hop khong tan. Diéu nay lim gidm hiéu qua hoat dong cla bé

lan

=]

Tinh dién tich bé lang ly tam dugc tién hinh theo cong thiic:

trong do: (- ning sudt ciia bé ling, m3fs;
Uy toc d6 lang tinh todn cia chat lo limg, mm/s;
- dign tich viing trung tam noi ma do sy chdy r6i cao ciia dong

khong xay ra lang chat lo limg, m?;

[l

ot~ he 86 tinh 6i anh hudng cla thanh phin thing ding cia téc
d¢ dong dén higu qua ling chit lo {mg:

o =—"
U, —w

trong d6: @ - g1a tri quan phuong cha thanh phan thang ding cia t6c do
dong trong tiét dién trung binh ctia bé.
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V Kliatrko va G.Pavlop dé xudt tinh cdc bé ling ly tim ¢6 tinh (61 su
thay déi lien tuc cla ¢dic thanh phin nam ngang vi thang ding cla téc do
dong theo chicu dai bdn kinh clia bé lang.

Xdc dinh thanh phan nam ngang cia té¢ do chuyén dong cua nude & mot
diém bat ky ciia bé lang tir diang thiic:

pd_ 0
dt  2me(Il — ®)

trong dé: x- khodng cdch tir tam bé ang dén diém ma ta xac dinh do

(4.16}

nam ngang;
{1~ chitu sau clia bé lang & tam;
v- d0 nghiéng chia ddy bé lang.

- Tée do lang cua chat 1o limg trong bé lang ly tam s& bang:

dv
_’:”P —w(_\') (41?)
dt '

trong doé: «{(x)- dai lugng trung binh cta thanh phan nam ngang cila téc
do chuyén dong nudc thii trong bé lang phu thudce vao x:

O

) = S x(H — 70) (18
Thay (4.17) vao {4.18) ta duoc:

T 1
Giai déng thoi cdc phuong trinh (4.18) va (4.19) ta ¢6:

% Tz x uo(H(:)}oc) ~ 0126 420)
Lay tich phan (4.20) tir 0 dén R ta dugc:

v 2msr)yR3 . mu, H s _i | (421)

30 0 26
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O x = R tung do y bang chiéu cao clia bé ling tai méang thu A:
hh=H-vyR : (4.22)

Sau nhitng phép bién doi tuong ing & dang cudi clng phuong trinh tinh
toan diing cho bé ling ly tam ¢6 dang:

271 3 0o,
Y g BT e o (4.23)
3Q
hay 6 dang don gian nhu:
R = (280 Qfu,*™ (4.24)

Do khi ddt din phuong trinh tinh todn (4.24) khong tinh tdi sy ¢é mar tai
tam be lang ving toc do 1dn ma & dé thuc 1€ qué trinh ling khong xay ra,
nén dé nhan duge dién tich bé ting cdn tim thi c¢in ldy dién tich co ban coa
hinh tron ban kinh R ¢cOng vai dién tich vang trung tam f; duge xdc dinh theo
dd thi {hinh 4.18):

Fps = TR+, (4.25)
el —
(E 1
S A =03
S 50 A
S
§ A 0.5
":: —t
‘eE 4 0.8 10
8107 ﬁ‘,':,’”:—,—im

1000 2000 3000 4000 5000
Ning sudt bé ling, ni/h

Hinh 4.18. Su phu thudc cua dién tich vong trung tdm vao nang
sudt bé ling
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Chuong V
CONG NGHE VA THIET BI HOP KHOI XU LY NUGC

THAI BENH VIEN

0 nhimg chuong trudc ching ta di d¢ cap dén nhimg dac diém chinh cla
nudc thii bénh vién, su nguy hidin clia né vé phuong dién vé sinh dich té
hoc va cac so do nguyén tac xr ly vix khir triing nude thii bénh vien. Mét s6
thi€t bi hién dai dé xd 1y nudc thai bénh vién bing phuong phap sinh hoc
cung di duge xem xét. Nhitng thiét bi dé da va dang duge tng dung rong rai

& nude ngod,

Trong s6 cac phuong phédp xit 1§ nudc thai néi chung va nudce thai bénh
vién néi riéng. xir 1y biang phuong phip sinh hoc chiém moét vi tri dac biet.
Phuong phip nay dua vao kha nang cOa vi sinh vt sit dung cdc hop chat hitu
cd hoa tun trong nuée thai fam chat dinh dudng. Viéc khir cac chit hiu co
¢6 the xdy ra trong diéu kién ¢ oxy (hi€u khi) va khong cé oxy (ky khi).
Phuong phip higu khi 12 pho bién hon ty c6 t6n nhiéu khong khi hoiic oxy.
Hién tai ngudi ta dang tién hanh nhitng nghién ciru nham tang cudng hoat
dong cua cac cong trinh xir Iy hi€u khi bang cic bién phdp nhy tang nong do
bun hoat tinh rong aeroten, bing tdi trong tinh trén bin va loai su qué tai,
xac lap pIl va nhiét 4o t6i uu ciing nhu cdu tric thily dong 6n dinh trong
thi€t bi. lam t6t hon qud trinh cdp oxy. Ciing cdn nghién cifu két hop nham
khai thdc nhimg uu diém clia qué trinh phan hiy ky khi. Tir nam 1997 Lién
hiép Khoa hoc san xuat Cong nghé Héa hoc thude Vién Khoa hoc va Cong
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nghe¢ Vigt Nam, Trung tam Tu van chuyén giao Céng nghé nudce sach va
Méi truomg thude Ban chi dao Qudc gia vé Cung ¢ip nude sach va Vé sinh
moi treong di nghién citu thanh cong vit dua vao tng dung trong didu kién
thyc t€ Viet Nam thi€t bi hop khéi xir Iy nuée thai bénh vién. Da ¢6 hon 40
tram xur ly nude thdi bénh vien vai cong sud tir 300 dén 600 m'/ngay duoc
xdy dyng va hign dang hoat déng ¢é hiéu qua. Tir cde bénh vién 16n & Trung
uong nhu bénh vién Hitu nght Ha Noi dén cdc bénh cic bénh vién da khoa
tinh, bé. nganh nhu Bénh vién da khoa Thai Binh, Ninh Binh, Thanh Héa.,
Phii Yén. Beénh vién 19-8 Bo Cong an, Bénh vién Y hoc ¢6 truyén... va cé
cic trung tam y 1€ quan, huyén nhu Bénh vién Quin Negé Quyén Hai Phong.

Trung tam Y & Cam Phi Quang Ninh.

5.1, DAC DIEM CUA CONG NGHE MO

Nham gidm bét chi phi ddu tr vit nang cao higu qua xir Iy clia tram x 1y
nude thai, nude thai sinh hoat v nude thai tr khdm chira bénh can dugc
phan luéng tich riéng khoi dong nude mua. Beénh vién cdn xay dung cac
ranh thodt nude mua riéng biét, mrde tir hé thong ranh nay dugc x4 thing ra
cong thodt chung cta khu vuc qua song chan rdc dat & clta xa. Dong nudc
thai tir cdc bé phét clia bénh vien duge din vio bé chita theo hé théng cong
riéng, sau dé bom vao tram xit 1y nudc thai.

Do dic tinh nudc thai bénh vién ¢6 thanh phin 6 nhiém chinh 14 cic chat
him co, vi triing gay bénh vi ty 16 BODs/ COD > I/2 nén phuong phép xir Iy

sinh hoc ket hop khir tring s& mang lai hiéu qua t6t nhat, dam bao phan hiy

gan nhu toan bg cdc chat 6 nhiém hitu co va tieu diét hau hét cic vi tring
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gay bénh. Hé théng xit ly theo phuong phap cang nghé niy cu thé dat hiéu
suat xir ly 90% d6i vai BOD;, 80% ddi vai SS va hon 99% 461 véi Coliform.
Nudce thai sau khi xt Iy dat muc I theo TCVN 6772-2000 va toat A theo
TCVN 5945-1995.

Phurong dn cong nghé méi lira chon dp dung dé xu ly nude thai bénh vién
trong chuong trinh qudc gia la cong nghé hién dai bao gbm cac qué trinh x(t
ly héa-ly va xur ly sinh hoc hi€u khi viv yém khi (hinh 5.1). Ngoai ra, cong
ngh¢ nay con sir dung chit keo w PACN-95 va ché pham vi sinh dac hiéu
DW-97H nham nang cao hiéu sudt xit ly, ting cong sudt thiét bi. Cic thiét bi
duge ché tao theo nguyen Iy mddun, hop khdi, e dong rdt gon nhe, phi hop

voil moi didu kién lap dat va st dung cua Viét Nam.
a) Nguyén Iy mo dun

M&i médun duge thiét k€ cho cong suat tir 100-150m’/ngd (véi 20h hoat
dong), s6 madun cin thiet sé dugc lap dat thy thudc vao tong luu lugng nude
thai ctia bénh vién. Nhu vay cho phép van hanh cdc thiét bi mot cach t6i uu,
dam bdo tan dung triét dé cong sudt cia hé thiét bi xir Iy ngay ca trong
trudng hop luu lugng nude thai bién déi theo thai gian phu thudce vio nguén
thai nham gidm thé tich bé diéu hda va chi phi van hinh thiét bi hic cao

diém thai va nhimg thdi gian binh thuong.
b) Nguyén I¥ hop khdi

Nguyén Iy ndy cho phép thuc hién két hgp nhiu qud trinh co ban xi Iy
nudc thai da biét trong mot khong gian thiét bi cua mdi modun dé tang higu
qua va giam chi phi van hanh xir Iy nuée thai. Thiét bi xir ly hop khoéi cling

mot lic thye hién dong thoi qua trinh xir 1y sinh hoc yém khi va cdc qua
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trinh hi€u khi nhu biophin, biofor, aeroten. Viéc k&t hgp da dang nay s€ tao
mat ¢d mang vi sinh 101 da ma khong gay tac cédc 16p déem. déng thoi thue
hién oxy hod manh v triét dé cdc chat hitu co trong nude thai. Thigt bt hop
khol con dp dung co ché lang ¢6 Idp bin mong (lamen) cho phép tang bé

mat ling dong thai rdt ngan thoi gian luu.
¢) Nguyén 1y tu dong

Viéc van hanh cic mdy bom nude thal, mdy bom bin, cdc mdy thoi khi
v bom cédc ¢hé pham vi sinh, keo tu... duge thue hién tr dong tiiy thude vao
luu luong nude thai thong qua cdc phao bao tr dong 1ap trong céc ngan bé,
Nguyén ly nay cho phép tiét kieém dién va hoa chit déng thai van dam bio
duy tri cip khi nuot vi sinh hiéu khi va thye hién xda by nude thai.

Ngoai ra, cong nghé mdéi nay con st dung mot s& ché phim dac hiéu

nham nang cao hiéu suat xit 1y, cu thé:
» Sur dung ché phdm vi sinh ddc hiéu DW-97H

Bay 14 ch€ phim phan giai (thuy phan) nhanh cic chat thai hitu co tir
trong cdc be phét chia bénh vién, tao diéu kién phan giai kha triet d€ cdc chat
thai hitu co phite tap trirée khi bat dau qud trinh oxy hod trong thiét bi xir 1y
sinh hoc. Do dé qua trinh phan huy céc ch&'f hitu co trong cac thiét bi oxy
hod sinh hoc dién ra nhanh hon (t6¢ do phan huy tang 7-9 1an) nh& vay giam
ducc su qud tii cua cdc bé phét, gidm kich thude thiét bi, tiét kiém chi phi

ché tao, chi phi van hanh cling nhu dién tich mat bang cho hé x{r ly

o Su dung chdt keo tu toc dé cao PACN-95 cho phép gidm kich thar-
dc thiét bi lang mot cdch ddng ke, tir d6 gidm chi phi xay dung va van hanh,

tiét kiem nang lwong ma van dam bao tieu chudn ddu ra ciia nude théi.
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5.2. CAC GIAI DPOAN XU LY
5.2.1. Xtrly so bé bac 1

Nudc thai tir cdc khoa. phong chdy vio cdc bé ty hoai sian cé. Tir bé wr
hout, nudc thii theo he thong dudng 6ng chay vio bé gom. bé nay duoc xay
dung tar mot vi tri thudn loi cho viéc gom nude thii toan bénh vién. Tai day.

tat cd cdc ric tho o6 kich thude 16n nhu: gidy. bao nilon, que, g... duge git

[9¢=1

lai & ho tich bang ludi inox ¢5 vi duge dua t6i diém tap trung rdc bénh vien.

Tir b€ gom. nudc thii duge bom vé bé diéu hoa tai khu x(r 1y dé lam can
biang hwu luogng va néng déo cde chat 6 nhidm dong thoi thue hign qud trinh
lam thodng so bg. Tai day. nudc thai duge b6 sung mot kuong ché pham vi
sinh DW-97H nham thuy phan so bd cac chat hitu co tao diéu kién thuan loi

cho qud trinh oxy hod tiép theo.

Dé nang cao mdce do déng déu ham lugng cdc chét hitu co trong
nude thal, trdnh lang cin va tao mai trudng thuan 1oi cho vi sinh vit hoat
dong, & trong bé diéu hoa duge lap hé théng suc khi. Nude thit duge bom
thuimg xuyén vao thiét bi dé xit 1y vi mét lugng 6n dinh khong déi. bé
ddm bdo qua trinh x{ 1y dugc lién tuc can ldp thém mot bom du phong ciing
cOng Suat.

5.2.2. XU ly cd ban bac 2

Xit 1y co ban bac 2 la qud trinh x& Iy quan trong két hop cdc cong doan
xu 1y khéc nhau duge thyre hién trong thiét bi. Nude thii tir bé diéu hoa duoe
bom lén thi€t bi hop khéi véi luu hwong khong déi (thigt bi hop khéi xir 1y

nucc thai bénh vién sé duge mo ta chi ti€t & phan sau).

Nude thdi duge bom vao thiét bi trude tién di vao ngin xit 1y vi sinh yém
khi. Nudc thai duge dan qua l6p dém vi sinh ¢6 cdu tao diic bi¢t hinh thanh

dong nudce lan toa di cdc nhdnh trong 16p dém tao mang vi sinh t6i da phan
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bo dong déu trong lop dém. Do ¢iu tuo nhu vay qui trinh phan huy sinh hoc
yém khi dién ra dong déu voi hiéu sudt xir I§ cao. Ngoai ra. viéc cip thém
ché phain vi sinh dac hiéu DW-97H (2 = 3 mg/l) s& giip cho vige phan huy
duoe thwe hien nhanh hon. Thasi gian luu cda nude thif trong ngan xir Iy sinh
hae yén: &hi khodng 1+ LS h. Tliéu sudt xir 1y nude thai tai ngan xir Iy sinh

hoc yém khi nay ¢6 thé dat t6i 40 <50% theo BOD.

Tiep sau ngan x{r 1y sinh hoc yém khi nude thii duoc dua qua ngan xu ly
sinh hoc hieu khi. Nean ndy duge thiét ké theo phuong dn két hop mat lac
nhiéu nguyén Iy thiét bi biophin. biofor. acroten, tao bé mat tiép xic ion
gitta nude thai va khong khi. Thoi gian huu cla nude thai trong ngan thiét b

nay 1a 2 = 2.5 h. qua ba qui trinh x({ iy vi sinh nhu sau:

1. Aerolif (tron khi cudng biic) cudng do cao bing viéc dung khong khi

thét cudng bite dé hiit va ddy nude thai;

2. Aeroten ddng nguoc (hodc dong xudi) cé 16p dém,;
3. Loc sinh hoc dong xuoi véi vat ligu loc.

Véi cu ¢h€ nhu vay, cdc vi sinh vat higu khi hout dong 16t han nén qud
trinh xit 1y dién ra nhanh chéng, hiéu qua va triét dé. Dé tang cudng gud
trinh x(r 1y, mot phan bun hout tinh sau khi qua thiét bi duge bom tuin hoan
tro lai, hoil trén véi nude thai tir bé didu hoi. hoac véi timg ngan cua cic
modun nham tang cudng t6i da hieu tng cta ban hoat tinh cho qud trinh x(r
ly. Vigce cung cap oxy duge thuc hién nhéy mdy théi khi cudng biic trong
m6i modun thiét bi. Hieu qua xir 1§ cia quéd trinh ndy dat 70 <75% theo
BOD.

Dé nang hiéu qua xit Iy theo BOD cta cic qua trinh x1r ly sinh hoc hiéu
khi len 90 + 95%, trong thiét bi con lap them ngan xir ly sinh hoc dang
biophin nho giot. Nude théi sau khi di qua cdc qué trinh xit Iy higu khi két

hop néu trén s& duge bom lén dinh clia ngan loc sinh hoc, tir day nudc thai
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s€¢ chay qua ldp dém loc sinh hoc ¢6 cic ming vi sinh bam. Ngin loc sinh
hoc duge thiét ke vén cdac khe hit gié trén thanh thiét bi, do doé khong khi s&
b1 hidt vao ngan loc va bi cudn cing vdi nude thal qua cic ngich caa lap
dém. tao diéu Kien t6t cho cde vi sinh vt hi€u khi hoat dong va gidun chi phi

di¢n ning dung cho cip khi.

Qui trinh tach ban hoat tinh va can lo Wmg hiu co khic trong nude,
duoe thue hién o ngan lang trong ciing thiét bi nay. Ngan lang duge thiét ké
theo kicu ling han mong cho phép tiang bé mit ling déng thoi rit ngan thoi
gian luu. Ngoai ra, tai diy nude thai duge bo sung chat keo tu PACN-95
(nong do dua vio 5+ 8 mg/l) ¢ tdc dung 1o bong cin to, tang t6¢ do ling,
gidp cho qua trinh tich bong bun dién ra nhanh chéng v giam kich thude
thiét bi.

Nude thai da qua xit [¥ sinh hoc va dugc lang rong nhung viin con chita
mot lugng nhat dinh cic vi khuan giy bénh, do dé ¢an duge din sang ngan
khu trung deé diét trit vi khuén trude khi xa ra moi trudmg. Higu qua va triét
de nhit la khir tring bang dung dich clo, dung dich hypoclorit ctia natri hodc
cla canxi duge pha tron v bom dinh hugng véi néng do 4 = 6 mg Cl/m®
nudc thii. Viée dinh lugng clo hout tinh céan thiét cho khir tring nhd cic
thiét by trdn. thict bi pha clo. va cic bom dinh lugng clo duge lap déng bo
trong modun thi€t bi hop khai.

Nudc thai sau khi duge khir tritng s& chay vé bé chita nudc thai di xit ty

dé& chay ra ranh thodt nude chung ctia khu vuc.

5.2.3. XUULY BUN

Ban. can ling & ngan lang va timg ngan x( ly sinh hoc s& duge bom vé
b€ chia biun. Tai day. dudi tic dung cta qua trinh lén men yém khi. phin
Ion cha can € duge khodng hod cling vé6i sy tao thanh mét s& sin phiam phu

cua gui trinh Ién men yém khi CH,, NH,, H,O, H,S..., thé 1ich cia bin
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eiam mot cdch dang ké. Mat khic, tai day men chd phiam vi sinh DW-97H
cing dugc bd sung nham diy nhanh qud trinh phan huy bin va diét trir cac
tring giun san cing nhu cdc vi khuan gay bénh chida trong bun trude khi
thai ra moi trudng. Bun sau xu 1y duge dinh kv hat di bang xe v¢ sinh. Phdn

nudce tach ra tir bun qua vich ngéan s& dugc bom trd lai dé tiép tee xi ly.

5.3. DAY CHUYEN XU LY NUGC THAI BENH VIEN THEO CONG
NGHE MOl

Viéc lua chon so lieu dé thiét k& hé théng xU 1Y nude thai cho cac bénh
vién duge thue hién dua trén su két hop cila hai phuong phdp sau:

- Can ctr vao cac so liéu khao sit tai bénh vién.

- Tinh todn theo cdc ¢dng thie kinh nghiém.

Cac cong thuae kinh nghiém nay dugc thanh lip dua trén co 86 nhiing s
licu diéu tra v¢ nhu ciu ti¢u thu nude & mot s6 bénh vien da khoa tai Vit
Nam va ciac nude dang phat rién. D6t v6i mot bénh vién da khoa gom N

giuong bénh thi nhu ciu tiéu thy nude [a nhu trong bang 5.1.

Bang 5.1. Nhu céu tiéu thy nude tinh trén mét giuong bénh

péi t-lfqng $8 lugng Nhu cdu tigu thu nude, litingay
| Bénh nhan - | N 300 + 350
Cac bg cong nhan vién N _ 100 = 150
 Nguoinha berh nhan oo .70
'r Sinh vién thifc tap va khach Var-wﬁg_;.i. _. N '_ 20+ 30
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Dua vao cong thitc trén, 1 s§ giudng bénh cd thé suy ra fuu lugng nude
thai. Vi vay, cic cong thitc kinh nghiém khéng chi cho phép tinh toan luvu
luong nuée thai hién tai ma con ¢é kha nang du tinh mic phét thai trong
tuong lai theo k¢ hoach mé rong cua beénh vién. Thong s6 thiét ké hé thong
xur ly nuée thii phi hop déi véi mdi béenh vien duge lua chon dua trén sé
li¢u tinh theo cong thic kinh nghiém vA cdc s6 lieu khio sat thyc t& Viéc
lya chon ¢4 tinh t6i khi nang m& rong clia bénh vién trong tuong lat, do dé
cho phép h¢ théng hoat dong trong thai gian dii nhung van dam bdo cong
sudt, hién sudt xir 1Y nude thai,

5.3.1 Day chuyén céng nghé

H¢ théng x&r 1Y nude thai bénh vién duoc thiét k&€ nham dam bao cdc tidu
chudn sau;

Glam néng do cic tic nhan 6 nhiém xuéng duéi mitc cho phép theo Tiéu
chudn Viét Nam.

- Phi hop v6i dicu kigén mat bang dién tich ¢6 han ciia cic bénh vien
- Phi hop véi kha nang dau .

Theo s6 licu khédo sdt tai cdc benh vign, cde tic nhan gay 6 nhiém cha
yéu ¢6 mat trong nudc thai bao gém chat rén lo limg (SS), cic chat hiu co
(BOD, COD) va cdc vi tring gay bénh véi ham lugng nhu trong bang 5.2.

Bang 5.2. Cdc chi tiéu 6 nhiém chii yéu cua nudc thai bénh vién

Chi tiéu Khodng gia tri Gia tri dién hinh
_J;ODS, mg/h 120 +200 150
—_COD‘ mg 150 +250 200
SS, mg/ 150 + 200 160
T8ng Coliform, MPN/100mI 10° + 10° 10° + 107
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Nhu vay, d¢ giam thiéu cdc tic nhan 6 nhiém trong nudc thii bénh vién,
hé théng xir Iy duge lya chon bao gdm céc cong doan sau:

- Cong doan 1am sach co hoc so ¢dp: loai bd chat rén 1o limg (SS).
- Cong doan x{ 1y sinh hoc: loai bo cdc chét hitu co dé phan huy (BOD).

- Cong doan lam sach co hoc thit ¢ap: loai bo chat rin lo limg tao ra
trong cong doan xur 1y sinh hoc.

- Cong doan khir tring: loai bd cdc vi sinh vét gay bénh,

- Cong doan x{t 1y bun: gidm thé tich bun sinh ra trong cac cong doan
lam sach co hoc va xir 1y sinh hoc.

Cdc thi¢t bi chinh dugc tinh todn trong day chuyén xir 1y nudc thai bao

gém: 1. Sang réc. 2. Bé diéu hoa.
3. Bé keo tu va lang so cdp. 4. Thiét bi xu Iy sinh hoc.
5. B& lang tht cAp. 6. Bé xit 1§ biin.

7. BE khir triing.

Nudc thai bénh vién duge xir ly giam thiéu ¢ nhiém theo so dé nhur hinh
5.2.

—  Sang rac B& diéu hoa ,| Békeotuva B& loc sinh hoc

¥

"1 1&ng sa cap >
«—| BEkn '.. Bélang |,
tring ; thr cép
\ 2

Bénénbun |—»

Hinh 5.2. So d6 xirly nudc thdi bénh vién
—» dong nudc thai

______ » dong bun thai
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5.3.2. Cac thiét bi chinh trong day chuyén x& Iy nudc thai
5.3.2.1. Sang rdc

Sang rdc la thiet bi dau tén trong day chuyén xi 1y, Sang duoe dat
trong ho thu gom nude thii, ¢é tic dung loai bo ¢ic tap vt kich thude 16n
cudn theo nude. Cic thong s6 sir dung trong tinh todn thiét b nay gém co
Juu lugng nude thii. 16e do nude chiy qua sang va kich thude cia ha dit
sang ric. Song chdn ric ¢om cdce thanh kim low thép khong gi tiét dién 5 x
20mm dat cdch nhau 20 = 50 mm, vuong goc vGi dong chay vdi luu luong

. + 3 . . - .
nuae that @ (m*/h). Van 1oc nude qua khe v max < T m/s.
Dign tich hitu ich cla tim sang tinh theo cong thiic:

¢ max
I

F.=

(5.1)

5.3.2.2. B€ diéu hoa

Bé cd nhiém vu can bing luu luong va ndng do nude thai nhim dam bao
higu suit cho cic cong doan xir 1y tiép theo.

Mot dac trung cha nude thai benh vién 13 him lugng BOD khd cao nén
thucing ¢é mii khé chiv do nhitng khi sinh ra trong qud trinh phan hay caa
cac chal hitu co. Trong bé didu hoa ¢é tap dat he thong suc khi, ngoai nhiém
vi Khudy tron lam dong déu néng do cua cic chat @ nhidm con ¢é tic dung
Khir bét mii nude thai.

Viéc tinh todn thiet k& bé diéu hoa dua trén cic s6 lidu vé luu lugng
nude thdi, su bién doi cia néng do cde chit 6 nhiém va luu lrong nudce thai
trong ngay.

BE thudng duge thiét k€ véi chiéu cuo 1.5 = 2m. Thé tich cia bé didu

hoa duge tinh nhir sau:

V= — (5.2)
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trong do:  O- luu lugng nudce thai m/h;
. T - that gian tai dot hién;

k- he s6 dap tat dao dong dot bién cla dong nudc thai:

po= Cna- G
Cer - Gy

0 day Cpuxe Cipe Cop - gid trj cue dai, trung binh va cho phép clia nong do

chat thai.

Cé thé tinh bé diéu hod theo cong thiic kinh nghiém Vi=20% x Q.

5.3.2.3. Bé keo tu va ldng so cdp

B¢ nay dugc thict k& dua trén nguyen tic hop khén giita thiét bi keo tu va
thi¢t bi lang dimg. Viée ket hop nay cho phép tang hiéu suat lang 1én 30%

80 VoI thiét bi ling don.

Hod chat duge sir dung 1a chét keo tu PACN - 95 (sin phim cta Lién
hiép Khoa hoc sén xuat Cong nghé Hod hoc) cé tac dung lam keo tu nhanh
cac chdt lo lung trong nudc thai vdi hi€u suit cao. Nhe két hop sit dung
PACN - 95 trong cong doan lang so cdp ma hiéu sudt lang ¢6 thé dat t6i
B3,

Thi€t by dugc thiét k€ trén co so cla bé lang ditng ¢6 kél hop ngin phan
ing va ngan tao bong. Viéc lua chon thiét bi lang ding 12 nham giam dién
tich mat bang cla hé théng xir 1Y, ddm bao phit hop véi diéu kién ctia bénh
vien. Cac thong s6 thiét k& chinh bao ¢ém luu Tugng, ham tuong SS cla
nudc thai, toc do nuede trong ving lang va thasi gian luu thuy luc tai cic ngin

phan Gng, tao bong va ngan ling. Dai véi chat keo tu PACN- 95, yéu cau
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thoi gian luu trong ngan phan dng la 5 phiit, ngan tao bong 1a 20 phat va

trong ving ling i 1h. Cong 1hic thiét ke:

(5.4)

trong dé:  F- dién tich phan bé mat cén thigt clia bé lang:

U,- tai trong bé mat riéng thudng lay 35 m'?fmz.

5.3.2.4. Thiét bi xir Iy sinh hoc, thiét bj hop khoi

Mot die trimg quan trong cia nude thai bénh vién la ty 1€ BOD/COD >
0,5 va ham lugng BOD dao dong trong khodng tir 120 + 200 mg/l. Do do dé
giam luong céc chdt hitu co ¢6 trong nude thai thi st dung phuong phép XU
Iy hi€u khi bing vi sinh vat la thich hop. D€ phi hop vdi diéu kién mat bing
han hep clia bénh vién, thiét bi duge lua chon trong cong doan nay 1a thung
loc sinh hoc cao tai. Nguyén 1y hoat dong chia thing dya trén khd nang ctia
cdc vi sinh vat sir dung nhitg chét hitu co chita trong nude thai [am ngudn
dinh dudng dé€ séng va bién déi ¢chat, gidi phéng ra cac chét vo co vo hai. He
vi sinh vat phan huy chit hitu co duge bao phi trén bé mat cha 16p dém.
Pém ciu tao tir vat liéu polyvinylclorua dang tdm duge két thanh khdi tao
dien tich bé mat 16n va thuan tién trong lap dat cing nhu duy tu, bao dudng.
Nuédc thii duoc tudi lién tuc xudng 16p dém bang hé thong dan quay phan
fitc. Oxy cén thiét trong qua trinh oxy hod cdc chat hitu co cling duge cung
cdp lién tuc nhdy mdy nén v dan 6ng suc khi. Qua trinh van hanh clia hé dura
trén nguyén tac chuyén dong nguoc chiéu cta hai dong khi va long. Bun vi

sinh vat tao ra dugc tach & bé ling thit cdp vA mdt phan dugce tuan hoan.

Cdc thong s3 thiét k& chinh bao gém luu lugng, nhiét do, ham luong

BOD cha nude thai, cac dic trung cla dém, yéu cau hidu suat xir ly (ham 1-
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ugng BOD dong ra) va mét sd thone sé hra chon khac, Hiéu suat khir BOD
cua thiét bj ¢6 thé dat trén 80%.

Thiét bi duge thiet k€ theo cic thong s6 nhu sau:

100
F= (5.5)

1+ 04433V W WVF
trong d6: £- hicu qui khir BOD cua bé loc sinh hoe d 20'C, %:
W- 1ai trong BOD cua bé lgc hay tai lugng bun, kg BOD/ngay:

V- thé tich vt ligu loc. Pém sinh hoc clia V- 69 ¢6 dac diém

dién tich bé mar riéng 200 m?/m’.

F- théng s6 tuan hoan nudc:

1+ R

e — (5.6)
(1+0,1R)"

trong do:  R- hé 56 tudn hoan nudc qua thiét bi sinh hoc: R = 04/

véi (21~ luong nudce tuadn hoan qua thiét bi sinh hoc,

Thuc 1€ cho thay, tii trong chil hitu co qua thiét bi sinh hoc s& giam
nhanh khi tang lugng nude tuin hoan,

5.3.2.5. Bé'lang thu céap

Be lang thi cap duge dat ngay sau thiét bi loc sinh hoc, ¢6 tic dung tach
cdc mang vi sinh vat l¢ ling tao ra trong qua trinh x(1 ¥ cdc chat hiu co. Bé
cling duge thi€t k€ theo nguyén tic ciia mot thiét bi lang ditng nhiam .iét
kiém mat bang. Cdc théng s chinh duge sir dung trong tinh todn 1a lwu lu-
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ong nude thai. 10c do nude trong vang ling va thdi gian luu thuy hue. Thoi

gian luu duge lua chon nham dat i hiéu suflt yéu cau la 1.5 h.

5.3.2.6. B€ khurtrung

Pay la thiét bi cudi cling cua hé théng xir Iy nude thai. B duge diat trude
cong xd cua bénh vién nham diét riy cde vi sinh vat gy bénh ¢6 trong nudc

thai trude khi x4 ra moi trudng.

Hoa chat sir dung trong kh( tring 1a clo. dugc bom dinh luong vao bé dé
hoa tron véi nude thai. BE duye thiél k& theo nguyen tic khudy tron thuy luc
nhd cac vach ngan, dim béo sue 1i€p xiic 10t gida clo long véi nude thai. Cac
théng s@ chinh sir dung trong thiét k& 1a luu luong nude thai va thai gian huu
clia nude trong hé. PE dat t6i hieu suat diét tring trén 90%, yéu ciu thdi
gian 1€p xuc gilta clo v nude thai 13 30 phadt. Liéu luong clo sir dung duge

_tinh theo ¢hi 6 coli.

5.3.2.7. Bé nén bun

B¢ dugce dua vio day chuyén x(7 Iy nham Fm giam thé tich bun tao thanh
trong cic cong doan xUt 1y co hoc va sinh hoc. Viéc thiét ké bé ciing dua trén
nguyén tac cla mot thiél bi lang ding. Cic thong & duoc skt dung 1a tong
thé tich bin tyo thanh. do 4m. ty trong bun, thdsi gian luu va vin 13¢ nudc
bin trong ving ling. Nh& thiét bi ndy, thé tich bun ¢ thé gidm 16i 4 lan.

Bun sau khi nén ¢6 thé sit dung dé cai tao dat hoac 1am phan hitu co.

Ngoii cac thiét bi chinh ké trén, cdc bo phan phu trg trong day chuyén
xir Iy nhu hé thdng bom, dudng 6ng, may nén khi, hé thong pha tron dung
dich khtr tring... cling duge tinh toan va lya chon dé tao nén mot day chuyén
hoat dong déng bo, an khdp. Hi¢u sudt xir 1y ctia dday chuyén c¢é thé dat duoc
tir 85 + 90%, trong khi hiéu sudt yéu cdu d€ nudc thai bénh vién dat t6i ioai
A TCVN —5945-1995 va muc I theo TCVN 6772-2000.
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5.3.3. Cac théng s6 thiét ké

5.3.3.1. Thong sé vao
Luu lugng: SOOmJ/ng&y dém va 500m’/ngay dem
BO15:200 mg/l
COD: 300 mg/

58: 200 mg/t

Tong Coliforn: 10" MPN/100mI

5.3.3.2. Tiéu chudn nudc thaira
Luu luong: 300m*/ngay dém va 500m’/ngay dém
BOD.: £20 mg/]
COD: <50 mg/l
SS: = 100 mg/l

Tong Coliforn < 5.000 MPN/100ml

5.3.3.3. Céng thirc
a) Bé lang so cdp, thi cap, nén ban
D=[4xMlnxqgy'? (3.7)
H=1x q /24 (5.8)
trong dé: - luu lugng nudc thai Q(m"/h):
D- dudng kinh bé;
- chiéu cao lam viée cla bé:
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¢, tai trong bé mat bé;

7- thoi gian luu cta nude thai (bin thii) trong be. 1. ¢,-
thong $6 xdc dinh trén co sé thuc nghiém.
b) Bé khir tring
Thé tich bé:
v=0x 124 (5.9)
¢) Bé sinh hoc cao tai
ig(Ly/Lay=a x Hx B* x K /¢"* + (5.10)
trong do: L- ham lugng BOD dong vao, mg/l;
L,- ham lugng BOD dong ra, mg/l;
B- hé s6 cip khi, m* khi/m® nuée thai:
g-tai trong bé mat dém;:
K- Hing s6 nhiét «;
[3- tra bang.
Dién tich bé mit cin thiét ctia bé duge tinh:

Neéu khong ¢6 tudn hoin: § = Q/y, néu ¢6 tudn hoan § = Qx (R=1)/q

5.4. TRAM XU LY NUGC THAI THEO CONG NGHE MGt
5.4.1. M6 ta thiét bj

Tram x{ Iy nudc thdi cong sudt 500 m’/ngay dém duge thiét k€ theo so

dé day chuyén cong nghé nhu trong hinh 5.3.
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Bom nudc

NuGc thai tir HG tap thai B didu hoa+ | Bé
mang ludi thoat » trung nuge »| lang bdc 1 + ban
nude bénh vién thai XU 1y 50 bé

l y
Bom nugc thai -
Khir tring l Bun
nudc thai 3
Ra kénh l Cum thiét
thoat nude » bi hap khéi
cdng cong

Hinh 5.3. So dé ddy chuyén cong righé tram xtr Iy nude thai

Trong dé: chic nang cla céc thiét bi xir ly hUp khai kiéu V69 1a xir Iy
sinh hoc, ling bac hai ban mong va khi tring nuée thai.

Uu diém cla thi€t bj V69 [ tang kha ning tiép xic ciia nudc thai véi
oxy nho 16p dém vi sinh c6 dé rdng bé mit trao ddi rdt I6n va nhd dé qua
trinh oxy héa dat higu qua cao.

Mot 56 thong s6 k¥ thudt ca I6p dém vi sinh cla thiét bi V69:
- D¢ rong: 98%.

- Bé mat riéng: 180 - 200 m%/m”.

- Kich thudc khai: 60 x 60 x 60cm. ‘

Thi€t bi hgp khéi V69 gém ba loai V69 - N, V69 - M va V69 - Nb. Ciu
tuo nguyen ly hoat dong clia moi loai nay tuy khac nhau nhumg ¢é thé lam
viec doc 1ap hodc ghép ndi véi nhau. Sau day ching t6i xin gidi thiéu cu thé
timg thiét bi dé.
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5.4.1.1. Thiét bi V69 - M
Kich thuée ngoai: Rong x dii x cao: 235 m x 6,05 m x 292 m:

Thé tich chia nudce: 32.30 m”

UL Al M

Hinh 5.4. So d6 thiét bj V69 - M

Thiét bi duge chia lam 5 ngin riéng biét, 4 ngan ¢d chic nang xa Ly sinh
hoc theo cic biac khac nhau, 1 ngan ¢6 chiic ning ling. Ngodi ra con c6 mot

khoang nhé diat mdy bom, bang diéu khién phia ddu thiét bi.

Bén trong thiét bi cd bd tri cdc hé théng phan phéi nude va thu nudc
bing cdc gian 6ng ¢6 duc 16 vdi tong it dién 16 bang 300 1an 116t dién miit
cat ngang cua ong. Diéu nay cho phép nudc phan phdai déu trén bé mat cia

dém va tranh hién tugng tic.



Nude thai va khong khi ¢6 chia oxy trong V69 - M hoid trén theo
nguyén tic cling chiéu va qua Iép dem. oxy cua khong khi duge phan phéi
theo so do mang tinh thé. Cic hat nude va khong khi duge phin chia nhé
dan khi di qua déem. Kha ning tiép xic gifta nude va khong khi lde nay 1a
fon nhit nhdr d6 cde qua trinh oxy héa dién ra rat manh thong qua hout dong

chu ¢de lowt vi sinh vat higu khi.

5.4.1.2. Thiét biV69-N
- Kich thude ngoai: Rong » dai x cuo: 2,35 m x 6,05 m x 2,92 m.

-Thé tich chira nude: 32,30 m”.

1

Hinh 5.5. So da thiét bi V69 -N

Thiét bi V69 - N ciing duge cdu tao giéng nhu V69 - M: C6 5 ngan riéng

biét, 4 ngan cé chiic nang x{ ly sinh hoc theo céc béac khdc nhau va 1 ngan
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¢d chitc nang ling. Ngoai ra con ¢6 mot khoang nho dat may bom, bang
diéu khién phia ddu thiét bi.

Nudc thai va khong khi duge hol trén theo nguyén tic nguge chiéu:
khong khi ¢6 chita oxy duge théi tic dudi 1én nho hé thong phan phét khi.
nude thii duoc tudi tir trén xudng nhé hé thdng phan phin phoi nude. Qua
lép dem nude thii duge dan déu trén bé mat v ti€p xic véi oxy, Cac hat nude

vi khong khi  ciing duge phin nhd theo nguyén tic mang tinh thé vi tang

hiéu gua tiép xlc.

5.4.1.3. Thiét bj V69 - Nb
Kich thudc ngoai: Rong x dii x cao: 235 m x 6,05 m x 2,92 m.

Thé tich chita nuéc: 24,5 m®.

3
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Hinh 5.6. So d6 thiét bi V69 - Nb
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Thiet bi V69 - Nb ciing duoe cdu tao giéng nhu V69 - N: €6 5 ngan
réng biét. 3 ngan ¢6 chite nang xir Iy sinh hoe theo cdc bae khic nhau. 1
ngin diing dé chiia, nén bin sinh hoc v T ngan ¢6 chic nang lang.

- V€ nguyén tic phin phai khi va nude, V69 -Nb ciing giorg nhu V69 -
N. Ngén nén biin cdu thi¢t bi V69 - Nb duoc chia lm nhidu ngan nho dé
tang hi¢u qud lang dong bin, phan nuée trong sau kht nén ban duoc tran
sang ngan oxy hod sinh hoc, mot phan dé ti€p tue x& 1y, mot phin dé cung
«¢dp lugng bun hoat tinh gilip tang hiéu qua qua tnnh xu 1y mdi. Bun duge
tdp trung vé ngan nén bin bang mot hé théng bom bin.

Cic thiet bi trén lam viéc ¢6 hieu qua va phat huy duge hét cong sudt la

nhér vao khoi be diéu hida va xit 1§ sa bo ket hop ngan nén bun, xir ly bun.
Toan bo khéi bé ¢6 kich thude: Dai x rong x sau = 15m x 4m x 4,3m.
Bé chia lam bén ngan:
1. Ngan thu nudce thai.
2. Ngan nén bun, 1én men bin.
3. Ngan diéu hoa va x(r 1§ sinh hoc so bo bac 1.
4. Ngan diéu hoa va xir Iy sinh hoc so bo bac 2.

Nudic thai sau khi 1p trung vé hd thu cusi clng cla bénh vién duoc bom
vao ngan thu clia bé diéu hoa. Tai day nudc thai ¢6 thé duge hoi tron ché
pham vi sinh DW- 97 - [T (men xir Iy nudc thai bénh vien). Sau dé nudce thai
chdy tran sang ngan diéu hoa va xir 1y so bo bic | v&i dung tich khoang 75
m’. Nudc thii duogce xu ly so bd bing phuong phip suc khi tuong 1t nhu mot
bé aeroten thong dung. Thoi gian nude thai Iuu lai trong bé du dé mot s6
qud trinh oxy hod dién ra va hinh thanh bin hoat tinh. Tiép theo nudc thai
duge xtr Iy ti€p & ngan xir 1y bac 2. Téng thé tich didu hoa va xit Iy sinh hQ(;

cha cd hai ngan 1 khoang 150 m®, Tai ngan xir ly bac hai ny, nuée thai
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duoc bom lén thiél bi x it Iy container hop kh6i nhd mot hé thong gém 3 bom
nude thai. Nude thai duge phan phdi déu vio cde container nho cdce van diéu
chinh Juu lugng.

Dé cho qua trinh x Iy sinh hoe dat higu qua cao can phai bd sung men
xit meoe thdi bénh vien DW - 97H, mot san phdm qua qua trinh hop tic
nghién cdu. san xudt gitia Lien hiép Khoa hoc san xuat Cong nghé hod hoc

va Vién Cong nghé sinh hoc thudc Vién Khoa hoc va Cong nghé Viét Nam.

Thoi gian va liéu luong bé sung duge hudng dén cy thé & phan xu 1y

bang vi sinh.

5.4.2. Hudng dan van hanh tram x{ Iy nudc thai
5.4.2.1. Gidi thiéu mdy moc thiét bi
Tram x(r Iy nudc thai bénh vién gdm c¢é cic loai Iﬁéy sau:
- Mdy bom nudc thai: 4 chigc.
- May théi khi: 2 chiéc,
- Miy bom biin: 2 chiéc.
- B0 hoa tron. bom dinh lugng hod chit: 1 bo.
- Bing diéu khién + bo van phao + role tu dong: 1 bo.
a) May bom nudc thai
* Cic thong s6: Q=121 20 mi/h; H=10d4m; N =1,2kW, 380V
May hiéu NOCCHI san xuat tai Italia.

* Pic tinh: My bom thuoc loai bom chim, cdnh hg. Khe ha cua banh

xe cong (4c ¢6 thé cho phép bun, san di qua. Toan bd than, vo miy duge ché
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tao bang inox. riéng banh xe cong tdc duge ché tao bang hop kim chéng an

-

mon.

* Lap dat: 1 may bom duge ldp tai hd thu nude thai, ¢6 nhiém vu vin
chuyén  nudc thai ra bé diéu hoa do diéu kién dia hinh, nudc thai bom
khong thé tr chay dugc. Do chenh cao trinh giita hé thu va b€ diéu hox

khong 16n nén [uu lugng clia bom dat khoang 20 m*/h.

3 mdy bom con lai duoce 1ap tai bé diéu hoa: 2 mdy lam viée va | mady
ding dé dy phong. Do do cheénh cao trinh giita bé diéu hoa vi thiet bi xir ly
V69 16n Cong thém khodng cach xa nén phai ding 2 + 3 bom van hanh méi
dat Iuu lugng tinh todn. Cic may bom niy dugc néi véi hé thong van phao tu
dong cho phép tir dong bom khi cé nude thdi va ty dong ngat khi nude thai
it.

b) May thoi khi

* Cic thong s6:

a. Mdy thoikhi 1: 0 =4.5 m*/phit. H=6m; N = 7,5 kW. 380 V

b. Mdy thoi khi 2: @ = 6 m/phit; H=6m ; N = 11 kW. 380 V

*Dac tinh: Mdy théi khi thude loai dat trén can (air - blower) hoat dong
trén nguyén tic chén ép thé tich bang bénh rang. Do dac tinh trén cdn dat
mdy ¢ noi khong bui vi thudng xuyén vé sinh ng loc bui khong khi dé

trdnh an mon banh rang.

* Lap dat: Do hoat dong trén nguyén tic chén ép thé tich nén may théi
khi gy ti€ng 6n (dd on clia mdy theo tai liu 1a 78 dB). D€ khic phuc didu
nay mdy dugc thi€t k€ dat trong ho tiéu am, cdch 4m gém cdc vat lieu hiit

am, ciach 4m nhu xdp, bong thuy tinh,

117



Hai mdy thoi khi duge ditu chung vae mang 6ng phan phoi khi dén timg
thi€l bi v be diéu hoir, Trude khi hod vao mang phan phai, dong khi phai di
qua h¢ thong xiphéng vit van mét chiéu dé tranh hién tuong nude thai suc
nguge vao mdy thoi khi. Trén cac dudng éng cé lap dat cac van khoa cua
titng ngan xu ly va nhinh khi vio timg thi€t bi. Co cic thiét bi van phao tu
dong tai cde méy thoi khi. Che do lam viée tr dong ctia phao theo muc nuée

trong bé diéu hou.
¢) May bom biin

*Chc thong s6: Q=12 13,6 m/h; H=20% 10 m: N =045 kW, 230 V
May hieu NOCCHI. san xuét tai Italia.

* Pac tinh: May bom thudce loai bom dit trén can, khe hd va tinh chat
chiu an mon cta binh xe cong tac dam bdo van chuyén bln sinh hoc véi do

am khoang 98 %. Do mdy dat tui ¢ot am nén thao tic khéng can méi bom.

* Lap dat: Trong khoi thi€t bi xir 1y ¢4 1ap dat hai may bom biin, véi
muc dich hat bin 1l cdc ngan x& 1y sinh hoc vé ngan nén bun, Ngoii ra mot
lugng biin hoat tinh duge bom tudn hoan vé ngan ddu tién hod tron vdi nudc
thii chua duge xir ly. D€ diéu khién hoat dong ciia bom bin. Mot hé théng

van khod hoiin chinh da dwgc tap dat, chi ti€t van hanh néu & phén sau.
d) He thong hod tron, bom dinh lugng hod chat

*Pic diém: He thong hoa tron, bom dinh tuong héa chat duoc lip dat
dong bo va chia liun 2 ngan riéng biét, ding dé bom hod chat viio nuéce thai.
H¢ thong hoa trén gém hai bom: mot bom ding dé tuin hoan héa chat, thay
cho may khudy tron thudng duge dung trong trudng hop nay. Su hoa tron,
tuan hoin nay cho hiéu qua hoda ron cao hon va tiét kiém ning luong. Mot
bom khdc diing dé bom héa chat hda tron véi nudce thai theo mot luu luong
nhat dinh.
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*Thong s6:

a. Bom khudy tron: O = 1,20 3m'/h; H = 10 Sm; N =
0.45kW, 230V

Bom hieu NOCCHI] - PURA DOM, san sudt tai Iralia. Bom
duge trang bi hé thong chiu an mon trong moi trudmg hda
chiit.

b. Bom dinh lugng hod chat. Q =4 G5 1/h; H=5m, N=0.2
kW, 230V

Bom duge san xudt tai Tay Ban Nha.

* Lap dat: Hai bom weén duge lap dong bd trén moét thing inox, bén
trong gom hai thing nhua dung hod chit ¢6 hé thong nap kin. He thong bom
tron vi bom dinh luong duge néi véi bang diéu khién bing 2 hé thang cong

tac riéng.

5.4.2.2 Cdc ché dg vén hanh

Tram xu Iy nude thdi bénh vién gém hai cum cong trinh x( by: bé didu

hoa, xir Iy so b va bé xir Iy sinh hoc két hop king, khir tring.

Hg théng xtr 1y sinh hoc hop khéi duge dinh ddu bang ky hiéu A, B, C,
D. E trén so d6 van hanh. Mbi van diéu khién dugc danh ky hiéu riéng.

Khi xay dung cong trinh nay, ching 10i di thiét k& rieng mot hé théng
diéu khién gém hai ché do: ché do van hanh tu dong va ché do van hanh
bing tay. Ch€ d6 van hanh 1y dong dua vao hé thang van phao lp dat sin
trong bé, theo mitc nudc trong bé dé diéu khién cdc may. Ch€ do niy cho

phép tiét kiém dién nang va nhan cong khi van hanh.
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a) Van hanh bom nudc thai

Tai cOng trinh nay ¢6 hai hé thong bom nude thii rieng biet: Mot he
thong bom tir hd thu vé bé diéu hod va hé thong bom tir bé diéu hoit 1én cic
thiét b xit y:

* Mdy bom nuéc thii tir ho thu vé bé diéu hoa:

- M0 van tai hé thu. Tai bing diéu khién, gat vé vi tri NC (nhan cong) va
dn ndt MB, (miu xanh). Diéu cén chd ¥ khi diéu khién & ché do nhan cong
1a ludn theo ddi muc nude tai ha thu, rdnh hién tugng can nude trong ho thu
dan tdi chdy mdy bom.

- Khi dimg van hanh may bom. tai vi tri MB,. dn nit miu do.

* Mdy bom nudc thai tir bé diéu hoa lén thiét bi:

- Mo todn bo van ky hieu N,. N,, N, trén dudng 6ng diy clia mdy bom
tai vi tri bé diéu hoa. Céc van N, N,, N; nay cé uic dung diéu khién khi
ting mdy bom 1am viée riéng hoac khi thdo timg bom dé bao dudng.

- Mo toan bg hé théng van T, T,. Ty, Ty, Ts, trén dudmg 6ng ddy cia
mdy bom tai vi tri container. Cdc van ndy ding dé diéu chinh luong nudc
vao timg thiét bi x(r 1y va déng lai khi mot thiét bi cin bao dudng, vé sinh.

- Tai vi tri da1 bang diéu khién (thang A), dat ché do NC (nhan cong) va
&n ndt MB, (mau xanh) - khéi dong hé thong may bom. Khi hé théng bom
lam viéc, den tin hiéu mau xanh bat sdng.

- & ché do van hanh nhéan cong, luén dé ¥ t6i muc mirde trons hé didu

hoa, tranh can n

- D€ tat he thong bom, dn nit miu dé tai vi tri MB,.
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b) Van hanh hé théng may théi khi

- Tram xr 1y nuée thai duge trang bi 2 may thai khi (air-blower), Mot
mdy c¢d cong sudt 7.3 kW va mot may cé cong sudt 11 kW. Theo thiét ké
mdy ¢6 thé hoat dong & hai ch& do: ché do tr dong va ché do diéu khién

bang nhan cong:

- ( ché do diéu khién w dong. hé¢ thong may khi duge hoat dong trén co
$& muyc nude cd trong bé didu hoa nhey bo van phao.

- Hai mdy théi khi dugc n6i vao hé théng phan phai khi dan dén timg
ngin thiét bi qua hé thong van diéu chinh. Méi nhanh khi chinh déu ¢d van
tong (ky hiéu K, K,...) ding déng cét khi bao dudng va diéu chinh luu lu-
ong khong khi theo nhu cau tiéu thu oxy cua mdi cum thiét bi.

- Trude khi van hanh mdy théi khi, cin kién tra cdc hé théng van khi dé
O vitri mo. Néu van hanh mdy khi cdc van déu déng s& gay ra hién tuong
qud 1ai cho déng co may thoi khi dan dén chdy dong co hoac pha huy khdp
ndi mém trén dudng dng khi do dp sudt qui cao.

- Cac van diéu chinh khi cia timg ngan thiét bi (ky hiéu Ak, Bk,...)
loai van gat, diéu chinh nhanh vi dugc chinh sin theo mét géc tir 45 - 60°.
Khi van hanh chi can diéu chinh van tong khi cta timg cum va dudmg éng
ddn ra bé diéu hoa (cde van 6 ky higu K|, K,....) tity theo luu lugng nude
thdi va chit luong nude thii dé dua ra ché do diéu khién théi khi. Khi nuée
thai ¢6 luu luong 16n hodc dam dic thi diéu chinh cho lugng khi ra bé diéu
hoa nhiéu hon (bang cach diéu chinh van K,) dé gidm bét tai cho cic thiét bi
xtr ly hop khoi. Khi lugng nude it thi lugng khi ra bé diéu hoa sé it di hoac

c6 thé khoa hin van K.

- Khi van hanh mdy théi khi & ché do diéu khién bing tay, trén bing

diéu khién an mit MK, hoic MK, miu xanh (hodc c6 thé &n ci hai niit khi
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gio cao dicm). Deén tin hiéu 1am viée s& bdo (dén mau xanh). Khi dimg thoi
khi, an nat mau dé tai vi tri MK, MK, tuong itng. déng théi den tin hiéu tat.
¢) Van hanh h¢ thong may bom bun

Chife nang cua he thong may bom biin [a van chuyén luong bin sinh hoc
vGi do am cao (= 98 %) vé ngan nén bun va hoi luu, hod tron buin véi nudc
thdi méi. D¢ thue hi¢n cdc chitc nang nay, chiing toi di lap dit 2 mdy bom
bun va hé thong cac van hit, van day.

H¢ thong ong hiit biin duge phan theo timg nhinh chinh cho méi thiét bi,
moi nhanh chinh ¢6 3 - 4 6ng hdt n6i véi timg ngan. Trén méi 6ng hiit timg
ngan ¢6 dat van (ky hi¢u Ab,, Bb,...) vl trén mét nhanh déu ¢6 van téng (k¥
hi¢u B, B,...).

H¢ thong 6ng day duge din i ddu nude vao ciia thiét bi va cling ¢6 van
di¢u chinh (ky hi¢u BH,, BH,...).

Céc van trén dng hiit & méi ngan cua thiét bi duge diéu chinh theo luong
bun ¢6 ¢ timg ngan, méi lan chi hiit & mét nhanh, cdc nhanh khic phai déng
van t6ng. C4c nhanh cha 6ng hut duge néi chung vai nhau va néi vio dng
hat cia may bom bin.

Vi du: Khi van hanh mdy bom bin s§ 1, cic van Ab,, Ab,..Ab,;
Bb,....Bb; di duge md nhung ta chi lam viéc véi timg nhadnh nén ta ddéng van
B,. chi hut bun ¢ thung A, sau d6 ta lai mé& van B, r6i mdi dugc déng van
B,. lic nay ta hiit bun & thung B. Trén dudng 6ng diy cia mdy bom bin 1,
ta déu md cdc van BH,, BH; d€ bun ¢ thé tron v6i nudc thai thing A va C.
Sau 1 thai gian khodng 5 - 7 phiit ta m& van BH, dé biin tré vé ngan nén tai

thung B. Lic nay ta ¢6 thé déng van BH, BH.,.



May bom biin s6 1 c6 dudng dng hit néi vio thing A va B, dudng éng
day noi vao thing A, B, C. Mdy bom biin 50 2 ¢6 dudng éng hiit néi vio
thing C. D, E va duong 6ng day ndi vio thing D, E. Vé ch¢ dé van hanh
mady bom bun $6 2 cling gidng nhy mdy bom biin s¢ 1, hiit timg ngin va day
vao irng ngan nhung chu yéu van la vao ngén nén bun. Khi luong bun ciia
ngin nén day, phian nudc trong ¢d mat do lugng vi sinh vat cao s& trin sang

ngan nudc thai dau vao & thing B, D.

Moi ngay van hanh hé théng bom bun mét lan vao gio cao diém cla nu-
Ge thai dé tan dung lugng bun hoat tinh ¢é chia vi sinh vat hoa trén véi nude
thai dau vao. Thoi gian van hanh khoang 15 &t 25 phit tuy theo luong biin d-

ugc sinh ra (do tinh chat cia nude thai).

H¢ thong bom bun phai duge van hianh bang tay, khong cé ché do r
dong. Khi van hanh, an nit HB mau xanh trén bang diéu khién. Khi lam
viée dén tin hiéu O vi tri HB bat sdng. Khi dimg van hanh dn ndt mau do tai
vi trt HI3.

Can chu y 1 khi van hanh hé théng bom bun thi phai ¢é it nhat 14 cdc

van rén mot nhanh hit duge mé va trén dudng ong day cling phai cé mot
van md dé khong giy qua tai, chdy dong co lam hong bom.

d) Van hanh hé théng mdy bom hoa tron, dinh lugng hda chat

Hé thong pha trén hod chat duge ciu tao gdm hai bom hoa tron, hai bom
dinh lugng tich riéng va hai thuing hod chat.

Hod chat khir tritng 6 thé dang bot hoac nudc, trude khi duoe bom vao
dé khir tring nudc thai héa chat phai qua qud trinh pha lodang dé dam bio
lieu luong nhdt dinh, khong gay doc hai v lang phi hod chat.

Khi sir dung bot clorua voi: d6 day 3/4 nudc sach vao binh nhira, dung
tich clia binh khodng 40 lit, sau dé d6 bot clorua voi vaoe va bat may bom

hoa trén. Day nap thiing nhua trude khi bat may bom hoé tron.



Li¢u luong clo dua vio nudc thai khodng 3 mg/l.

V§i cong sudt bom dinh lugng 4 - 5 i/h,

Cong sudt xir Iy ciia hé thdng 20 - 25 m*/h.

Trung binh 1 lit dung dich clorua v6i dung cho 5 m® nude thai.

D¢ ¢6 ham lugng clo 3 mg/l ¢dn ¢6 15 g clo cho 5 m® nude thai

Lugng cto chi€ém trong bét clorua voi khoang 70 %, do dé can 20 g bot
clorua voi hod trong 1 lit dung dich cho § m® nudc thii.

V@i dung tich thung 30- 35 lit. Mdi 1an pha 600 g bdt clorua voi.

Trong qué trinh van hanh, ta ¢ thé d€ ham luong clo nhé di bing cich
van nim diéu chinh trén bom dinh Jugng. Tuy theo cdch diéu chinh, tir 1 - 2

ngay ta phai pha trén bot clorua voi 1 lan.

Trong qua trinh van hanh cén fuén chu y khong dé thiing héa chit can
nudc khi bom dinh lugng lam viéc.

Trén bang diéu khién trung tam cé d€ nit diéu khién bom hda tron
chung cho ca hai bom va trén hai bom ciing ¢6 cong tic rigng dé bat - tat.
Vian hanh bom trén hod chat tir S - 10 phuat dé hod tron that déu réi mai tit.
Sau dé méi bat bom dinh lugng.

5.4.2.3. Yéu cdu van hanh va khédc phuc sucd
a) Chuén bi nudc thai cho tram

Dé cho thiét bi 1am viéc c6 hiéu qua thi nhiém vu cla nguol van hanh

cdn phéi kiém tra quan sit lugng nuéce thai duge gom vé bé 2.

TruGe d6 phai xit ly bang men sinh hoc, & day diing ché phim DW 97-
H.
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DW97-H duoc ngusi van hanh dé vao cac nha vé sinh trude khi van
hanh tram thai gian 16i thiu 13 72h dé c6 thai gian vi sinh phit inén tao

thanh mang.
b) Van hanh tram xu 1y

Yéu ciu trude khi chay mdy: Ngudi van hanh phai quan sdt nguodn dién,
ngudn nudc thai, kiém tra van ddu ra cua cdc thi€t bi nhu van cia cidc mdy

bom nudc thii, van clia cic may thai khi.
- Bat aptomat téng & ¢ diéu khién, dong cdnh ti diéu khién lai.

- Nhin nut xanh, BN;, BN, dé cho hai tram bom nudc thai 1 va 2 lam
viéc bom vao cic thiét bi xu ly.

Khi nuée thai duge bom ddy vio bé diéu hoa thi khoi dong mdy thoi khi
1 va 2 dé cdp khong khi suc déu & cic ngan clia bé diéu hod va diéu chinh
cdc van khi trén cdc cuc thiét bi ¢d van vao ting ngan nho cia thiét bi sao
cho khong khi duge suc déu toan bo cic ngin (nhén nit xanh trén bang diéu

khién c6 chit TK, TK,).

Song song d6 miy bom (MB,) hoat dong dé cung cip nudc thii tir bé
diéu hoa viio cdc thiét bi xir 1y qua trinh niy nude thai duge cdp lién tuc vao
¢dc ngan cia thiét bi theo cac dudng thong nhau v t6i ngan lang tran qua d-
udmg 6ng thodt ra ngodi chdy vao dudng thodt chung nudc thai da xi 1y sach
di ra ngoai.

- Budc sau cing 1a vin hanh mdy bom hoa trén hod chit va bom dinh
lugng, bom hod chét vio cdc ngan nudc thai ra ngoai 1 lugng hod chit 'dé
diéu chinh pH clia nudc ra va khir tring 1am giam lugng Coliform trong

nudc thai trude khi ra ngoai ranh thodt chung.
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¢) Bang diéu khién thiét bi lam viéc

- Trén cdc i dién ¢6 ghi ro hai che do lam viéc la nhan cong va dong.

- Ngudi van hinh phai fuu v 13 khi ndo cin lam viée gidn doan (nhan
céng) va khi ndo dé ché do w dong.

- Tai toan bo cic tram xU 1y diéu ¢6 14p cdc h¢ thong phao dién w dong
dé phuc vu cho céc may bom MB, va MB,. Ciing hé thong ¢dp hod chit gdm
bom hoa trén v bom dinh luong hod chat. Nhin chung vé nguyen ly 1a dé &
ch€ do e dong. Khi nude thai vé bé thu gom ddy téi vach trén phao dién noi
cd hai phao thi bom (BN)) tu ddng va nude thai duoe dua vé bé diéu hoa, khi
0 ngin 56 3 bé diéu hoa da day thi phao di¢n hoat dong cho tram bom 2 hoat
dong vanude thai duge cap vio cic thiét bi xur ly.

- Khi nio nguén nudc & bé gom can dén miic thdp nhét (min) thi phao
dién cat may bom (BN)) s& dimg, déng théi & bé diéu hoa ciing viy. Néu n-
udc trong be can dén mic thap thi phao dien cit dién (BN,) s& ngimg bom
cdp cho thiét bi xir Iy.

- Mdy thoi khi: & cdc tram thudng dat | den 2 may thdi khi wy theo
cong sudt ciia mdy phai phit hgp vé6i lugng nuée can xir Iy. Mdy thdi khi d-
ugc lip dat song song dé tién cho viéc thao tdc luong khi cin thdi phi hop
véi lugng nude can xir Iy. M4y thdi khi duoc Fam viéc theo su van hanh cha
nguoi thao téc, trén cde tram thong thuong suc khi cho bé diéu hoa va thist
bi xir Iy. Theo thoi gian tir 3 + 5 an/ ngay dém méi lan suc khi tir 30 = 45
phut.

Thudng ta suc ba ldn vio cic budi sdng, chiéu, t5i. Méi lan kéo dai 30
phuit.

Trong diéu kién nudc thai dac mii, mau nhidu thi tdng s& lan suc khi 1én

tr 4 = 5 lan/ngaydem.



Bom dinh luong hod chdt

Can dinh lugng hod chét theo ty 1é hod chat duge hoa tron & hai thling
trong thi€t bi. Sau dé bat bom DL, va DL, cho bom hod chat viio ngan ling

trude dudng éng thodt ra ngoai cua nude da xir ly.

Néu nhu nudce thai & bénh vién ¢6 pH khong 6n dinh thy ¢ho bom dinh

lugng hod chit (DL,) dé didu chinh pH nuée diu ra thiét bi.
d) Nhimg su kién can chi ¥ va cach khac phuc

- Trudng hop nguén nude thdi qui it khong da cho thiét bi lam viée thi
bude dau dua nuée sach bom ddy vao cdc ngin chia thiét bi réi sau d6 déng
bdt van cép nudc vao tung cuc thiét bi va ti€n hanh chay gidn doan timg cuc
thiét bi.

Chii ¥: Khong duge dé kho 16p dém sinh hoc trong thiét bi.

- My thoi khi: nguyén ly ca mdy théi gié la cé tigng thdi khi lén gay
ti€ng 6n Idn. Miy théi khi cdn ¢6 hé théng gidm 6n vi dudng ong thoat phai
thodng dé cdp khi théi vao cac ngan cta thiét bi tranh hién tuong qud tii cha
mdy. Trong qud trinh théi khi ngudi van hinh cin chi ¥ t6i cdc van khi vio
cidc ngin,

Mg cdc van khi vao cde ngan tir nhd dén 16n theo chiéu ddy cia dudng
khi thGi. Néu mady théi cong sudt 16n cho chay mot may, ¢dn thiét méi chay

hai may.

Can di€u chinh cdc van cho lugng khong khi théi déu & tat ca cdc ngan
ké cd & bé diéu hoa, roi sau dé danh d&u cd md van & tay van va dé & vi tri
da.

Sau cdc ldn thdi khi vao thiét bi ta dimg may thdi & vi trf md cdc van vi

trudc mdy théi khi di ¢6 dat xiphong v van mét chiéu trén day xiphong.
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Kht van mét chiéu ¢d tiéng kéu lach cach cdn luu ¥ 1a do khi théi chua
dd dp lue thing hve can cla nude chén & cdnh chén cia van khi dé tap
trung khi cho vao mét diém cdn théi hoac x4 e khong khi trong Sng vt nude
& sau van hay m& ki€m tra cénh chan cta van bi ket bin cdn mé nép van. lau
sach va chinh vit chinh & canh van cho khoi ro, rdi van vao nhu cil.

Thudng xuyén dinh ky bé sung ddu tranh hét ddu gay chdy may.

- Doi voi mdy bom mide thdi. Chit y khi bom hoat dong cdn md van
thodt dau ddy cua bom, truée khi bat cong tic bom. Dinh ky kiém tra khong

dé chat xo bam kin 16 bom. Khong duoc dé bom chay khong 6 nudc.

- Mday bom bun: Chi lam viéc theo dinh k¥ 3 + 5 ngiy bom 1 ldn. Huit
hét ban lang bén dudi day cdc ngan vio 6 chita biin d€ nén bin lang xudng
nudc trong o trén trd lat ngan lng sinh hoc, biin nén duge bom biin 2 dua ra
bé chita biin canh bé diéu hoa.

Chi y: Tat cd céc ngan bin luon fuon phdi dé bun bom vao ddy & thist
bi. Khong duoc dé kho cac ngan trén dé gay tac dudng 6ng clia bom ban.

- Thing hod chdt va bom dinh lwong

1 thiing héa chit phu trg diéu chinh pH.

| thting hoa dung dich clo dé khir tring nudc thai ra ngoii.

2 bom dinh lugng ding bom hoa cht tir thing chia vio ngan ling
ctia thiét bi trude khi dua nudc thai ra ngoii.

Chui y: Phai ¢6 dung dich hod chat trong thung mdi bat bom dinh luong.
Chinh rat ty & phan tram theo diing lugng héa chat dugc tinh theo bang
phi+ ram hoéa chat.

- Bé diéu hoa: Tuy theo lugng nude thai vi do 0 nhifm cta nude ta c6
thé sir dung thém mot s& hod chét trg ling dé khir cée kim loai nang va chit
can cd hoc ngay trong bé diéu hoa.
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5.4.3. Men x(r Iy chat thai DW - 97 H va chit keo tu PACN-95 dé
xUr Iy nuéc thai bénh vién theo céng nghé méi

5.4.3.1. Men xurly chét thai DW-97 H

a) Muc tiéu: muc tiéu x{r 1y d6i v6i méi loai nude thai 13 khic nhau. Do
c6 nhiing dic thi riéng nén muc tiéu cha x¥ Iy nude thai bénh vién 13 giam
thi€u ham lugng cdc chat hitu co, loai bd cic vi sinh vt gay bénh va trong
mot s6 truding hop con 1 loai bd céc nguyén t6 vi lugng doc hai (kim loai
ning, doc td... ).

Cildm thiéu liiun luvng cdc chdt thdi hitu co

Mot trong cdc giai phdp xir 1y chét thai hitu co don gian, ré tién va hieu
qua 1a xit 1y sinh hoc. Qud trinh xi 1y sinh hoc cdc chat thai hitu co chi yéu

dua vao vai trd hoat dong cla cdc vi sinh vat hoai sinh.
V1 sinh vat ¢6 vai tro 1o 16n trong chu trinh chuyén hod vat chat, nang

Jugng néi chung va trong qua trinh x¢r 1y chat thai hitu co néi riéng. D¢ hiéu

10 vai tro d6 ching ta s& xem xét so dd sau:

! Séan pham qua

| v trinh ky kh
Chét , ; Sinh /’
thai haul—5—>| <% d(tjf? i % kne
i’ + Nang lugng
Exoenzym San pham qu
trinh higu kh




Chat thai hitu co la cdc hgp chat cao phan wr vita khé tan, vita khé tien
nhu xenfuloza, tinh bot. protein, lipit.... trude tién duge chuyén thanh céc
don phan ttr dé ran. dé hap thu 1a cdc duong don, cdc axit amin. axit hir
cd... Do chinh I cac phan (ng thuy phan, duge xdc tic béi cic enzym
ngoai bao cua vi sinh vit, cic enzym ngoai bao dé 1a: xenluloza, proteaza,

amilaza, lipaza...

Cac dom phan tr duge cde vi sinh vat hap thu dé lam nguyén léu cho
sinh t6ng hgp t€ bao mdi (biomas), dé oxy hod thu nhin nang lugng séng
dong thoi giai phéng mot phan nang lugng & dang nhiét va cac san pham
trao d6i chit ra moi trudng:

- Néu la qud trinh trao dé1 chat ky khi{ thi san phdm I3 CO,, CH,. rugu
axit hiru co. H,S5, N,

- Néu la qud trinh trao d6i chat higu khi thi sén pham 1a CO,.H,O.NH,,
NO';...

Nhur viy chat thar hitu co trude tién bi thuy phan sau dé qua mot loat céc
phan img déng hod vi di hod dé trd thanh sinh khéi riéng vi sinh vat, céc
chat vo co va nang lugng tu do dang nhiét.

Giat phdp dé ning cao hiéu sudt x{r 1y chat théi hivu co

Nhin lai so d6 trén, ching ta thdy ring:

- Giai doan 1 ¢é y nghia dac bigt quan trong vi tinh quyét dinh déi véi
moi qua trinh xu ly chit thai hiu co hi€u khi hay ky khi.

- Giai doan ] ddi hoi phin 16n, trén 90 - 95% thoi gian clla qué trinh xu
1y bai vi:

* Hau hét cdc enzym ngoai bao theo co ché cam ting co chat vi vay doi

hoi nhiéu thai gian cho qud trinh cam dng va sinh téng hop.



* Dé tong hop duge cdc enzym ngoai bao doi hoi phai c6 du cic diéu
kign nhu nhiét d6. pH. d¢ d4m., nang luong vi cdc axit amin trén ¢o s chung
vi sinh vat ¢6 cic gen md hod cdc enzym dé.

* Vi sinh viit ¢6 sin trong khéi chilt thai hitu co cho dit d3 cé gen ma

hod enzym nhung chua qua tuyén chon nén hoat luc chua thue su cao.

* Giai doan 2 ¢6 ca su trao doi chilt cha nhitng ching khong ¢é enzym

ngoal bao nén thoi gian nhanh hon nhiéu so véi giai doan 1.

Nhu viy, bién phdp ddy nhanh qua trinh & giai doan 1 chinh 12 chia khod
it ngdn quéd rinh xir ly. Vi vy viéc bé sung tap hop céde vi sinh vat sinh
téng hop enzym ngoai bio c6 hoat luc thuy phan cao (ké c& ky khi vi hiéu
khf) vao hé thong xir 1y sinh hoc cdc chat thdi hitu co s& diy nhanh toc do xir
1y I&én nhiéu lan.

Loai bo cdc sinh vit gdy bénh

Khdc biét vai céc bién phdp hod 1y. bién phép sinh hoc dé loai bd cic
sinh vit gay bénh bang viéc sir dung cac vi sinh vat d6i khang véi vi sinh vt
gay bénh, st dung cdc chdt ¢6 hoat tinh sinh hoc tir ngudn sinh vat s& ré va
an toan hon. Tuy nhién bién phip sinh hoc khé ¢6 thé nhanh va triét dé nhu
cac bign phéap hod ly. Cac vi sinh vat duge lya chon dinh hudng (cé sinh
khang sinh...) vii cdc chat ¢6 hoat tinh sinh hoc dac hiéu khi s dung dé xir
Iy nudc thai bénh vién s& déng vai trd tich cuc trong viéc loai bd céc vi sinh

vt gay bénh va cdc ky sinh tring dudng rudt (tritng giun, san).

Xuat phat tir cic muc tiéu trén day, duge su hd trg cha Ban chi dao Quéc
gia vé cung cdp nude sach va vé sinh méi trudng, cdc can bo nghién ciu cla
Lién hiép Khoa hoc san xuidt Cong nghé hod hoc v Vién Cong nghé Sinh
hoc thuge Vién Khoa hoc va Cong nghé Viét Nam di phéi hop nghién citu
thanh cong cdc ch€ pham men xt Iy bé phét DW 97 vi sau d6 12 men xir ly

chit thai bénh vién DW 97-H (Digester of waste for Hospital, 1997). DW
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97- H duoc su dung di kém vdi cong nghé loe sinh hoe cao tai va thiét bi

madun hop khéi nhu mot yéu 16 khong thé thidu.

b) Thanh phan

DW97 - H 1a 16 hgp cua ¢ic vi sinh vat hir hiéu (nadm sgi, ndm men, xa
khudn viv vi khuan). cdc enzym thity phan ngogi bio (amilaza. xentuluza.
proteaza. lipaza), cdc thanh phan dinh dudng vii mét s6 hoat chat sinh hoc.

¢) Vai tro tac dung

- DW97 - H ¢6 kha nang phan hiy nhanh cic chit thai hiu co cao phan

tr (tinh bot. xenluloza, protein va lipit) trong bé phét tw hoai va trong he

thong nudc thii bénh vign thanh cdc chit don phan 10. CO,. CH,. NH,, NO

3

...v0 hai.

- DW97 - H cdn co kha nang tiéu diét trimg giun ky sinh va mot s6 vi
sinh vt gy bénh dudmg tiéu hoa cla nguoi.

-DW97 - H hoan toln vo hai d6i vdi ngudi, vat nuoi va cay tréng.

-DW97 - H tham gia thiy phan nhanh cdc cao phan tir khé tan. khé tiéu
thanh cdc don phan tr d& un, dé tieu, Sinh khéi hinh thanh trong qud trinh
hoat dong s& bdm vio he dém vi sinh vat va déng vai trd nhu bun hoat tinh
sinh hoc nhung t6c d¢ x( 1y nhanh hon nhiéu 14n.

d) Cach sir dung

D6 DW9Y7 - H hang ngay (c6 thé hang tuiin) theo cdch phan bé déu vio
bét ctia cde nha vé sinh clia bénh vién, xa nude cho ché phdm téi xuong cic
bé tir hoai va vao hé théng thu gom nudc thai, liéu luong sit dung duoc tinh
toan pht hop véi lugng bénh nhan (s8 giudng bénh) hay hru lugng nude thai
trung binh cua moi bénh vién. Theo nhu s6 ficu da duoge tinh todn thi o |

m” nudc thai bénh vién trong mot ngay cdn st dung 2 g DW97 - H. Nhur vay
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déi v6i mét bénh vién cé lugng nude thai khoang 300 m'/ngay dém thi mot

ngay cin s dung mot gdi 600 g DW 97 - H.
e) Bao quan

DWO7-T dugce bao trong tii polietylen hai 16p. trong luong 600 g/tii.
cdc t6i dung trong thing cactong 30 - 50 kg dam bdo chdng chuot, gidn. Dé

nol kho mat va s dung trong thei han 2 nam.

5.4.3.2. Chét keo tu PACN-95
a) Thanh phan

Trong linh vuc xi 1y nude (nude sach v nudc thai), viéc st dung chat
keo tu va trg keo tw 1a mot phuong phip cong nghé duge ting dung rong rii
nham loai cdc cin ban (can khéng tan) ra khoi nude. Ham lugng cin trong
nudc sinh hoat khong duge vuot qua qui dinh theo tiéu chudn qudc gia va
qudc té.

Ciin bin trong nudce thién nhién thudong la cac hat cat, sét. bin (phi sa).
sinh vat phit du, san pham phan huy céc chat hitu co... Can biin trong nudce
thii cong nghi¢p thudmg ciing rdt da dang, tuy thudc vao timg nganh sin
xudt cu thé. Cic can ndy t6n tai trong nudc dudi dang huyén phi, hoic & thé

keo. Bing phuong phdp lang thong thudng chi cé thé tich loai duoc cdc loai

cin 160 ¢é kich thude 16n hon 107% mm {v6i thoi gian ling trung binh

khoiing 2 h). Cdc hat can ¢6 kich thudc rat nhéd (< 10™ mm) hdu nhur rat khé

ling, dé€ tach loai ching mét cach hiéu qui cdn thiét phat st dung phuong
phip keo tu.

Ban chat ciia phuong phdp 1a dua vao nude cin xir 1§ mot s6 chat keo 1y,
Khi heoa tan vao trong nudc cic chit mang tao thanh hat keo, cic chat nay

lien két véi can ban (theo co ché hod hoc - hod 1y) thanh cac bong cin 16én va
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tu lang. Nham nang cao hon nita hiéu qua ling tdch ngudi ta dung thém
chil trg keo tu. Hiéu qua xi 1y biing phuong phap keo thu thuong phu thudc

nhiéu vio céc y&u 6 nhu ban chit ciia chat keo tu va ché do cong nghé.
Nhiimg y€u 16 cong nghé anh hudng dén qua trinh keo tu gém:
- B¢ pH.
- Thianh phin cta cic cation, anion trong mirdc.
- Nhiét d6 cua nuic,
- Nong dé chat keo tu dua vao.
- DBicu ki¢n khudy tron tao bong can.
- Téc do phéi tron chit keo tu - nude.
- Néng @9, tinh chét cdc chat lo limg trong nude.

Nhu vay, dé ting hiéu qud cua qua trinh keo tu cin x4c lap ché do cong

nghé cho timg trudmg hop cu thé.

Chalt keo ty lam trong nude PACN - 95 12 mot chat keo tu méi, hiéu qui
dung cho xu 1y nudc thich hop véi diéu kieén Viét Nam. Chat keo tu PACN -
95 da dugc Cuc S& hitu tri tu¢ cdp bing doc quyén gidi phdp hitu ich s6 HI-
0174 ngay 16/8/1997 véi ngay wu tién 23/10/1995.

Chat keo tu 1am trong nudec PACN - 95 ¢6 thanh phin gin diing nhu sau:
- PAC (v61 Al,O; 2 30%): > 75%.
- Xanthan gum bién tinh: 7 + 10%.
- Chitosan bién tinh; 2 + 3%.
- Céc chdt phu trer: 12 + 16%.

e PAC
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Thanh phan chinh cia né fa PAC wic polyalumin clorua. Day 13 mot
polyme vO ¢o cua mudi nhom véi trong lugng phan tir khoang vai tram

dalton va ¢é cong thie tinh nhu sau:
AlLLOH), Cly,  voin 10<; 2<m< 15

Cd nhi¢u loai thuong pham PAC. Mot loai PAC nhdp ngoai ¢d ky hiéu

PAC-250 AD ¢ dang bot ngam nude rit ré tan trong nudc cé thanh phén tinh

chét sau:
Al,Oy % =30 Fe%: Max. 0,03
As, ppm: Max.20 Mn, ppm: Max.75
Cd, ppm: Max.6 Pb, ppm: Max.30

Hg, ppm: Max.0,6
Do kiém, ppm: 50,0 + 5.0 Ty trong. 25'C: 0,85 + 0,05
-Cac ddc tinh cia chdt keo ty PAC

Tinh keo ty cao thé hién & ¢hd dé tao huyén phil va phan tan & thé keo

trong nudée dé sinh ra bong can nhanh chéng lang xudng tich khdi nude,

Don gidn trong sir dung: dé van chuyén, bao quan, dinh Iugng (vi bot dé
hoa tan) va can bon chita nhd hon nhiéu so vdi phén nhém do néng do

Al,O5 hoat hod cao hon. -
Giam rhiéu hoidc khong cén chét trg kiém do pH x4p xi trung tinh.
Hi¢u qua trong viing pH rdng, téc dung & ca nhiét do thap.

Hiéu qua xu ly nude 16 lut: xit Iy nuée véi do duc cao, ké ca nudc thai

trong truong hop tuong tu.

» Xanthan gum va chitosan
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Trong cong nghé xwr 1y nude tién tién ngudi ta ndi dén cic polyme sinh
hoc xanthan gum va chitosan nhu |1 nhimg chit polyelectroiyt c6 tic dung
tang cuong qud trinh keo tu lim trong nudc. Trong thén gian 1992 - 1994
Lién hiép Khoa hoe san xuat Cong nghé Hod hoc di chu tri k¥ thudt trong
viéc thyc hién du d4n P cip nhi nude san xudt polyme sinh hoc xanthan gum
phuc vu khai thic dau khi. Pa xay dung duogc day chuyén cong nghé san

Xudt san pham nay.

Chitosan tén goi modt loai polyme sinh hoc khic thu nhan tr chitin.
Chitin thu duge qua qua trinh khie canxi va chit khodng, khu protein cua vo
tom - mot san phim clia cdc nha mdy san xuat tém déng lanh. Vién Hod hoc
thude Vién Khoa hoc va Cong nghé Viét Nam di dé xuit piuong phdp san

xuat chitosan va x8y dung duogc diy chuyén san xuét
e (Cac chat phu trg

Céc chilt phu trg 14 nhitng chét ¢6 tic dung 6n dinh do pH, tao mau két
tia, trg keo tu va oxy hod mot s¢ thinh phin hitu co. Co thé sir dung cdc
chit sau: KMnO,4, NaCr,0,. natri polyanginat , CaCO;, CaO. NaHCO,,
FeCl,.7H,0...

Nhu vay vé bin chat, PACN-95 12 t6 hop ctia cdc chat déu ¢6 tac dung
phuc vu cho qua trinh keo ty, do do gay nén mot hiéu tng cdng hudng lam

cho qua trinh nhanh hon.

b) Xic dinh liéu lugng PACN - 95 can dung

Liéu lugng PACN-95 cidn ding duirge tinh theo do duc chia nude cin xir
ly. Nhu ta da biét dé duc cia nude 1a do su ¢d mat trong mrde cta cic chdt
khong tan, cdc chit keo ty ¢ ngudn gée hitu cg, vo ¢o gay ra. Nudc bé mit
bi duc 14 do phi sa, biin, axit silicic, sit hydroxyt, nhom hydroxyt. cdc keo

hitu co gay ra. Viéc do do duc la cdn thiét d&i véi viec ddnh gid chat luong
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nuGe bé mat. D xac dinh do duc ¢6 thé dung mdy do do duc hoac mdy so

mau.

Theo tinh todn cta ching t6i ham lugng chat keo tu PACN-95 trung
binh can dung dé xir ly nudc cap tinh theo d6 duc nhur trong bang 3.3 [dé so

sanh chiing t6i dua ca luong phen nhom Al,(SO,), thudng dung].

Tuy nhién déi v6i nude thai bénh vién viéc sit dung PACN-95 trong qua

trinh xir 1y chi 4p dung trong nhiing trudng hop cin thiét dé ling so bo

nhanh va han ch€ kha nang gay tic hé dém vi sinh vat trong thiét bi loc va

khi d6 ham lugng st dung it hon nhi¢u so véi s6 liéu bang 5.3.

Bdng 5.3. Luong PACN - 95 tinh theo d¢ duc

T D6 duc, mgl PACN - 95, g/m® AL(SO,),, g/m’

1 100 + 200 4,00 18 + 30
2 200 + 400 475 24 + 40

3 400 = 600 6,00 28 + 45

4 600 = 800 7,25 33+ 55

5 800 + 1.000 8,50 36 + 60

6 1.000 + 1.400 9,75 39 + 65

7 1.400 + 1.800 1100 45 +75

8 1.800 + 2.400 13,00 52+ 80

9 2400 + 3.000 15,00 60 = 100
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¢} Cach sit dung

PACN-95 duge sir dung rat don gidn. chi can tha vho nude 61 khudy
nhe. Viéc sit dung PACN-95 trong hé théng xu 1¥ nudce thii bénh vién theo
vong nghe loc sinh hoc cao tai va thiét bi loc modut hop khdi s& duge hudn

dan chi tiét trong phén huéng dan st dung thiét bi.

o
&

d} Bao quan

PACN-95 duge bdo quan trong tii PE hai 16p dé chong dm va dé noi khé
mat. Trong luong 1 kg va 25 kg.



Chuong VI

THUC TRANG XU LY NUGC THAI BENH VIEN & VIET
NAM VA PANH GIA HIEU QUA CUA CAC CONG NGHE
DANG AP DUNG

6.1. THUC TRANG XU LY NUGC THAI BENH VIEN & VIET NAM

Theo két qua di¢u tra cha dy 4n “Quy hoach tdng thé mang [uéi bénh
vién” nam 2001 & nude ta ¢6 970 bénh vien véi 117.562 giuong bénh, trong
dé: bénh vién nha nudce chiém 98,5% con lai 1,5% 1a bénh vién tu nhan (bao
gom ca bénh vién 100% vén nude ngodi, cic bénh vi¢n lién doanh). S6 bénh
vién tuf nhan i 14 bénh vién véi 928 givong bénh (bang 6.1).

Badng 6.1. Hé thong bénh vién & Viét Nam

Loai bénh vién $6 lugng $6 giudng bénh
Bénh vién da khoa trung uong k| 6.430
Bénh vién chuyén khoa trung wong 20 5.510
Bénh vién da khoa tinh 107 35.639
Bénh vién chuyén khoa tinh 188 23.463
Bénh vién huyén 569 41.805
Bénh vién nganh 75 4715
Céng 970 117.562
Tram y té x3 10.257 45303

V€ mat quan 1y phan cip nhu sau:

- 31 bénh vién gém 11 bénh vién da khoa (BVDK), 2 bénh vién y hoc cé
truyén (BVYHCT), 18 bénh vién chuyén khoa (BVCK) do Bo Y t&€ quan ly.
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- 864 bénh vién gém 107 BVDK tinh, 46 BVYHCT, 142 BVCK vit 569
bénh vién huyén, thi xd (BVH) do dia phuong (tinh, thanh phé truc thude
Trung uong) quan ly.

- 75 bénh vién do cac b, nganh khic quan 1y (BVN)...

Dua trén cdc s6 liéu & bang 6.1 thi s6 giudng bénh tinh trung binh trén
10.000 dan 1a 20, con s& giudng bénh trung binh dé xét quy mo cha céc loai
bénh vién nhu sau:

BVDK Trung uong 550 giuomg
BVCK Trung uong 268 giudong
BVDK tinh 400 giudng
BVCK tinh 156 giudng
BV huyén 104 givong
BV nganh 125 giudng
BV tu nhan 62 giuong

Theo két qua khao sit trong thoi gian 1997 - 2002 cta ching 161 thi
dinh muic sir dung nudce tinh trén giudng bénh nhu bang 6.2.

Bang 6.2. binh mur siwrdung nudc tinh theo giuong bénh

Déi tvang S8 lugng/ngay Nhu cau tidu thu nudc,
I/ngay
S6 givdng bénh N 300 - 350
S8 cé&n bd cong nhan vién (08-1,1N 100 - 150
Nguai nha bénh nhan {09-13N 50- 70
Sinh vién thyc tap, khach (0,7-1)N 20- 30
Téng s6 nudc dung thuc t€ (3.4-44N 470-600
Tinh ca nhu cAu phat trién 650 - 950 fligivdng/ngay
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Tir lugng nude sir dung dé sinh ra nude thai. Nude thai bénh vién gém ba

nguon chinh nhu sau:

Nude thai tir cdc phong diéu tri, tir cdc phong xét nghiém (giai phiu
bénh, huyét hoc, truyén mdu, lau rira sau cdc ca md, khoa 1ay) day 13 nguon

tao ra cac chat thai nguy hai.

Nudc thai chira cdc hod chit (trrong dé: ¢6 cdc hoa chat doc hai) sinh ra
tur cic phong duge nhu cac loai thude, vacxin, huyét thanh, dung moi hitu

co, hoa chat xét nghiém, cdc hop chit vo co...

Nudc thai sinh hoat cia cdc phdng cdn bo cong nhan vién, nha bép, nhi

an chita nhiéu chét hiru co dé phan huy, cdc hop chdt vo co...

Hién tat nudc thai sinh hoat, nuée thai bénh vién v nuée mua chay tran
0 phén 16n cdc bénh vién d nude ta thudng tap trung vio ciing mot hé thong
ma chua dugc tich rieng dé xit ly.

Thuc t¢ hién nay, lugng nude sit dung & cdc bénh vién nudc ta rat 1ém,
Cac nghién citu cha Trung tam Ky thuat moi truong d6 thi va khu cong
nghiép tu nam 1992 dén 1998, clia B6 mon Cdp thodt nuéc - moi trudng
nudc cua Trudng Pai hoc Xay dung Ha Nai trong 2 nam 1996 - 1997 vi clia
Ban chi dao Qudc gia vé cung cdp nudc sach va vé sinh moi trudng nam
1998 déu cho thay luu luong nudc thai cdc bénh vién vuot qué cong sudt
thiét ké nhiéu 14n.

Phan 1én luong nudc thai sau sir dung déu x4 vao hé thong thoat nudc.
Lugng nudc thuc € thii ra tinh cho mét giudng bénh tinh trong mot ngay
dém vuot tiéu chuén cla cdc nude Pric, Nga, M§ va 16n hon rit nhidu so voi
¢ac quy dinh hién hanh cha Tiéu chuan Viét Nam. Tiéu chudn diing nuée
cia mot sd bénh vién do Chinh phi Thuy Dién @i trg xay dung nhu Bénh
vien Uong Bi 1a 2.500 I/giudng bénh.ngdy dém; Vién Bao vé siic khoé tré
em la 1.700 l/giudng bénh.ngay dém; cha cdc bénh vién quan doi va cong an
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khodng 1.000 l/giudng bénh.ngay dém. Do dac diém chita bénh va nghién
ciru khdc nhau, tiéu chuin cép nudc cha cic bénh vién i rdt khac nhau.
Nhin chung d6i véi cdc bénh vién du khoa cdp tinh, tieu chudn cdp nude &
muic 600 - 800 I/giutmg bénh.ngay dém. Déi véi cac bénh vien chuyen khoa
hodc cac bénh vién trung wong, lugng nudce sir dung tuong doi cao (dén
1.000 Vetudng.ngay dém) do nude st dung ca cho cdc muc dich nghién citu
dao tao. Tal céc bénh vién chuyén khoa, ty 1é s6 béac si va nhan vien phuc vu
trén mot givong bénh tuong doi cao (tir 1,2 - 1,4). 86 bénh nhan diéu tri noi
trit cling 16u hon s6 givong bénh theo thiét ke rét nhiéu... Mot trong nhiing
nguyén nhan lam cho lvong nude thai tang la 16n that do thigu § thic clia

ngudi nha bénh nhan khi sir dyung khu vé sinh hodc voi nude cong cong...

Tren co sg khdo sat tinh hinh sir dung nude tai Bénh vién Hai Ba Trung,
Vién Béao vé bd me va tré su sinh, Vién Bédo vé sitic khoé tré em Ha Noi,
Bénh vién Uong Bi, Bénh vién da khoa trung tam Hai Duong, Bé mon Cip
thoat nude - moi truong nude clia Trudng Dai hoc Xay dung Ha Noi da tinh
todn nhu cau st dung nudc tai cde bénh vién nhu sau: diéu tri 18%: lau nha
15%: bénh nhan tim 10%; ndu nudc, thic an 12%; giat giii 18%; cdn bo

cong nhan vién sit dung 12%; va hao hut tén thit 15%.

Nhu vy, cdc nghién citu cho thiy trong diéu kién nudc ta tiéu chudn
thai nudc bénh vién & mide tir 600 - 1000 1/givomg.ngay dém phu thudc vao

¢dc loai va cdc cap bénh vién.

Phdn 16n cdc bénh vien, phong kham, co s& diéu tri.. déu nim & cdc
khu do6 thi. Piy 13 noi tap trung dong ngudi cé luong nude tiéu thu tén.
Nudc thii bénh vién nhu di nét & chuong 1 13 mot dang clia nude thai sinh
hoat d6 thi. Trong nudc thai chda chl yéu cdc chét hit co vi cdc chét o
nhiém nguén goc sinh hoat clia con ngudi. Tuy nhién do nudc diing trong
qua trinh ¢hita bénh va cham séc bénh nhian nén vé mat vé sinh va dich té

hoc, trong nudc thai bénh vién chita nhiu vi khudn gay bénh, dé lay lan.
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Cic chi tieu 6 nhiém chinh cia nude thai duge néu ra trong bang 6.3.

Bang 6.3. Cdc chi tiéu 6 nhiém chinh cua nudc thai

Gia tri
Chi tiéu

Min Trung binh Max
pH 6.4 7,45 8,15
Chét Iz iimg, mag/ 150 160 220
BOD;, mg/! 120 150 200
COD, mg/ 150 200 250
T-N. mgi 15 28 36
Coliform, MPN/100m| 10° 10° 10%- 107

Nudc thai bénh vién luén ¢ nguy co tiém ting dudi day:

- Nguy co vi khodn: Tt cd cic vi khudn gay bénh céa thé tim thdy trong
nudc thai: Salmonella, Shigella, Coliform, tu cau, lién cau, Pseudomonaus. ..

cdc chang nay thudng la khang vdi nhiéu loai khéng sinh.

- Nguy co virut: Chu yéu 12 virut dudmg tiéu hod, virut gay ia chiy long
O ré em.

- Nguy co ky sinh tring: Amip, tring giun, sn va cdc ndm ha dang. -
Nguy co nhiém doc va phéng xa trong nude thai bénh vién. Nguy co niy du
¢6 nhung & mic do thap.

Nudc thai bénh vién 12 mdt ngudn thai gdy nguy hai nghiém trong cho
moi trudng vi kha nang lan rong trong moéi trudng, mic dd nhiém khuin
cao, kha nang tén tai lau va nhén 1én cla vi khudn gay bénh trong diéu kién

gidu chdt hitu co & nude thai va nuée bé mat. Nude thai bénh vién ¢ thé
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mang cic mim bénh: ta, thuong han, ly amip, leptospyros, bénh vang da

nhiém tring, viém gan siéu vi tring, giun san, ndm méc, bai liét. ..

Theo nghién citu ciia Dao Ngoc Phong va cong su cho thiy: nudc thai
bénh vién lam 6 nhiém céc nguén nuéc bé mat nhu nude song, nudc ao,
dam, ho, giéng khoi (84,5 - 86,3%), gay 6 nhiém dat (88,4%). Nudc thai
bénh vién gay 6 nhiém moi trudng va gieo ric mam bénh: s6 bénh nhan &
khu dén cu doc theo hai tuyén séng thoat nudc thudng cao hon, dac biét 1a
bénh dudng tiéu ho4.

Danh gid chung vé nwdc thai bénh vién & Vit Nam, céc két qua nghién
cliu cua Nguyén Xuan Nguyén va cong su (Ban chi dao qudc gia vé cung
cdp nudc sach va vé sinh moi trudng), Tran Pic Ha (Trudng Dai hoc Xay
dung Ha Nbi), Pham thj Ngoc Bich (Bo Xay dung)... cho thay:

- DG v6i cde bénh vien tuyén thinh phd: nude thai chia ham lugng can
lo limg cao nhat, BOD trong nudc thai khé 16n. Noéng do oxy hoa tan nim
trong khodng 0 - 1 mg/l, téng Coliform tuy khéng cao nhung déu vuot qua
2161 han cho phép theo TCVN 5945 - 1995. Cac bénh vién tuyén thanh phé
chi y&u xa nude thdi vao mang lusi thoat nude thanh pho.

- D6i véi cdc benh vién tuyén huyén, ham lugng can lo limg trong nudc
thai & mic trung binh, oxy hoa tan cao, ham lugng nito amoni nho. Tuy
nhién tdng s6 Coliform cila nudc thai céc benh vién nay lai rat cao. Phan l6n
cdc bénh vién cdp huyén x4 thii truc tiép ra ngudn nude mat nhu séng, ho,
déng rudng. ..

- Nudc thai cdc bénh vién da khoa cép tinh, c6 ham lugng can lo limg
khong 16n nhung céc chi tieu BOD, nitd amoni, phosphat, Coliform... tuong
déi cao. Ham lugng oxy hoa tan trong nuéc thai thap. Nudc thai cic bénh
vién nay xa vao he thong thodt nudc thi xa hoac séng, ho, dong, ruong xung

quanh.
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- D61 v6i cdc bénh vién chuyén khoa, ham lugng can 1o 1img, BOD trong
nudce thai khong 16n 1am do lugng nude sir dung 16n. Tuy nhién trong nudc
thai loai nay chira nhiéu chat 6 nhiém dac trung va vi khudn gay bénh dac
thii. Phén 16n nude thai cdc bénh vién ndy déu xa vio h¢ théng thodt nude
thanh phé.

Nudc thai beénh vién chita rat nhiéu thanh phdn khdc nhau. Cic chat 6
nhiém c6 thé la céc chat hifu co, cdc chét vo co, cdc chat doc hod hoc, cic vi

sinh vat va cdc tdc nhan vat 1y khdc. Can phai x{r 1y nude thai bénh vien.

Ve cong nghé xir Iy nude thai benh vién thi theo bdo co ciia Vu Diéu tri
B0 Y t€ tai hoi nghi ddnh gid thuc hién quy ché quin ly chét thai y t€, chéng
nhiém khuin bénh vién thing 4/2001 tai Ha Noi trén pham vi ca nude con

khoing 50% sd bénh vién chua ¢ hoat dong x(r 1y nude thai.

Qua khio sit clia cac don vi thai diém 2002 thi cdc hé thong xir 1§ nu6e
thdi bénh vién dang hoat dong & nhimg trinh 46 khic nhau. C6 thé quy vé

bon nhidm cong nghé dudi day:
Nhém I: Xir 1y co hoe.

Nu6c sau khi ra khéi bé ty hoai duge xir 1y so bo qua khau lang réi thai
truc ti€p vao mdi trudmg,

Nhém II: Xir Iy co hoc phéi hgp v6i xit 1 sinh hoat tu nhién.

Nudic sau bé ty hoai dugc lang so bo 18i dua vao ao hd sinh hoc trude khi
thai vao moi trudng.

Nhéom III: X 1y sinh hoc hiéu khi thong dung.

Nudc sau be uy hoai duge xir 1y bang phuong phdp sinh hoc hiéu khi
(qué trinh bun hoat tinh) réi dugc khir tring trude khi thai vio méi trudng.

Nhém IV: Cong ngh¢ xir 1y sinh hoc trong thiél bi hop khoi.
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Nudc sau bé tu hoai duge ldng trong ¢ sit dung chat keo ty, x{r 1§ sinh
hoc hi€u khi qua 16p vat liu dém va khir triing. Thiét bi hgp khéi gon, két
hop cdc qud trinh co ban cla xir Iy bing phuong phdp sinh hoc véi viéc b
sung ché pham vi sinh gia ting qu4 trinh khir chat bin hitu co.

Trong nhém nay cdn cé ca cong nghe loc sinh hoc cao tai ché tao trong
nude, mot 56 cong nghé nuée ngodi. Cong nghé nudc ngodi la cong nghé
tién tién, hoan chinh tir khau xir Iy (keo tu ling + xir Iy sinh hoc), khir tring
nude thai, lam khé bun can. Mac db hién dai nhung irong diéu kién Viét
Nam cdc tram x{ 1 néu tren hoat dong kém hiéu qua, mot s6 tram khong
hoat dong, vi céc ly do nhu doi hoi cong nhan van hanh trinh d6 cao, v thiic
trich nhiém 16n, ty I¢ trong thiét bi cho cong trinh 160, nhu cdu tiéu thy hod
chat cao, quén Iy phic tap, ton kém phy thude vao cung (g vat tu, hod chat
clia nudc ngodi.

Nhue vidy. thie t€ xir Iy nude thii bénh vién cha chiing ta con nhiéu bat
cdp. Tuy thay vin dé€ xir 1y nude thai bénh vién 14 rdt bic xdc nhung chiing
ta khong ¢6 kinh phi d€ xay dung tram x{r 1y, do vay s6 bénh vién c6 tram
xlr Iy nuSe thii con chua dat yéu cdu. D6i v6i nhitng bénh vién dd cé tram
xir Iy nudc thii thi thuoe nhiéu loai hinh cong nghe trong dé: ¢6 ca nhiing
loai cong ngh¢ trinh d6 thap chua dat yéu cdu. Cong nghé nudc ngoai
thuong gap khé khan nhu di néi & trén. Mot s6 cong nghé méi ap dung ky
thuat tién tien cha nuée ngoai duge nghién ctu cho phi hop dicu kién Viét
nam thi con dang trong qué trinh thir nghi¢m, khing dinh dé di vao cuéc

song.

6.2. DANH GIA HIEU QUA CUA CAC CONG NGHE XUf LY NUGGC
THAI BENH VIEN
Trudc hét ta hdy so sénh mot s6 chi tiéu k¥ thuat ciia cac loai hinh cong
nghe xir Iy nudc thai bénh vién di néi & trén (bang 6.4).
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Bang 6.4. So sdnh cdc chi tiéu ky thuat cua cdc loai hinh céng nghé

xtrIy nudc thai bénh vién

Phudng an cong Cad hoc Co Bun Loc sinh Loc sinh
nghé hoc, hoat hoc-cdng | hoc cao tai,
. hé tinh nghé hgp | mét s6 cong
sinh khoi nghé nudc
Chi tiéu hoc ngoai
Tai lugng BOD,
3 <03 0,4 0,6 08-1 18-3
kg BOD/m”ingay dém
MLSS, mg/l <350 400 - 400 - 5.000 - 10.000 -
_ 500 1.000 7.500 12.000
D6 thich nghi ctia bun Khéng Khon Thich | Méatdo thap,
hoat tinh dam bao i i ?1 nghi thichnghi | Cao, 8n dinh
. | 8ndin
tiéu chuan ‘ vua binh thurdng
Thai gian luu . ) Binh
9! Ngin | Thip \ Vira Cao
thudng
Hiéu sut xir 1y tap chét
g v <50% | 67-70% | 80-87% | 85-95% | 90-97%
la g
Hié at xUr 1y & nhié
CUSUEXIYOTIEM Y casw | 5% | 90% | 85-95% | >96%
hiru co
Hiéu suat xir iy & nhiém | Khong x{r ) ) .
s yom OO g | Totvia | Tet Xirly triet a8
nitg ly dugc
Higu suat kh{r trun Trun
st : 1 Tt Tét Tot
binh .

Tran Quang Toan va cong su (Vién Y hoc lao dong va vé€ sinh moi
truomg) da ti€n hanh nghién ctu hi¢u qua xi 1y nudc thai bénh vién theo cac
chi tiéu hod 1y. Cic tdc gia da tién hanh 18y méu phan tich nudc thai trudc
xtr 1§ tai 29 bénh vién (bang 6.5), tir d6 ¢4 dénh gid chung v€ 6 nhiém theo
cic khoa (hanh chinh, 13y, xét nghiém, dugc), theo cic tuyén (Trung uong,
tinh, nganh), theo chuyén khoa (da khoa, lao, phu sén).
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Bang 6.5. Két qud phén tich hos Iy nudc thai timg bénh vién

R P p
Tén | Benh DO, | H;S, | BOD, | cop, | ToM | Téng | oo
LI ien | PH 1 | mal N | mgy | Phospho, | nits, |
Ve mat | mell | mg g mgl | mgn | ™
o :
59 | - | 10 | (hoac | 50 6,0 60 | 50
2000 )
. (Mdc J)
BE tap
frung | Bic
1 toan | Thang | 731 | 238 | 620 | 148 - 294 2623 -
bénh | Long
vién
Bé tap
tryng Giao
2 Egm thong | 718 { 153 | 420 | 94 | 1252 | 128 | 1442 | 46
ty van tai
dong
BE tap
trung
3 | toan KSE:Q 6,78 | 202 { 204 | 1125 | 1668 . ; -
benh | 9
Vién
B¢ 18p Lao
4 H;‘r':g Trng | 706 | 180 | 255 | 105 | 1692 | - | 1155 | 8.9
0 uang
Bé tap
frung Ngoc
5 ftan | - - | 782 130 | 1882 o084 | 1557 | 77
bénh
vién
HEga | \ni
6 loe |y |7a2| 5|28 | o1 |wss| - - -
chung Dién
B¢ tép Trung
trung amY té .
7 |toan |27 608 | 146 | 815 | 1687 | 2182 . 23,08 | 376
bénh durs:
vién g
8_ [ HEga | viat 714 {308 [ 222 | 70 - 3.73 - [ 142]]
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vao e
bé
chung
Bé tap
trung -
9 | toan :”;: ; ; . - - 134 | 1252 | 168
benh | "M
vién
Sau
10 gf;i‘t’g; Phusan | 6,06 | 1,58 | 7.30 | 200 | 268 | 074 | 1349 | 65
trung
B& tap
trung Bach
11 | toan x - | 124 1615 | 1578 | 1988 | 422 | 2374 | 248
Mai
bénh
vién
12 f:ﬁnt;p 198 | 7,39 | 141 | 476 | 891 | 1204 - 1268 | 713
Bétap | Dang
I e |- ; 94 | 1082 - - | 518
14 Efntgap HaNam | 7,15 | 029 | 680 | 121 | 1392 | 40 - | 108
Gang
15 | BEE e e s aze | - | - | 1z | rers | 14
trung | Thai
Nguyén
Bé Lao
16 |ling | Thai ; - . - {1954 | 091 {1600 | 25
chung | Nguyén
Bé tap
g ik
17 [toan | 606 | 158 | 730 | 200 | 268 0% | 1313 | 65
Binh
bénh
vién
Bé tap
trung | Phuy sén
18 |toan | Hai 835 | 108 | 815 | 134 | 1758 | 124 - | 35
bénh | Phang
vién
88 tap Tré em :
19 P4 Hai 705 | 224 | - | 102 | 1628 | 167 | 2684 | 399
trung
Phong
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Bé tap | Lao Hai
20. trng | Phong 6,00 | 1,86 | 340 126 | 1922 1.41 19,94 | 25,1
Bé tap
trung | Ubng Bi
21 1 toan Quang 6,89 | 0,8 | 118 | 2643 - 2,16 18,11 | 547
bénh Ninh
vién
Bétap | Laova
trung | Bénh
22 | toan phéi 710 | 1,24 - 198,7 | 272,2 1,12 16,64 | 166
bénh | Quang
vién Ninh
Bé tap Cam
trung Ph3
23 | toan , 7,29 - 1,83 - - 105 20,2 | 594
Quang
bénh )
. Ninh
vién
BE tap | Trung
trung | tAm Y t&
24 | toan Mathan | 739 | 4,80 | 782 | 2168 - 2,24 26,34 -
bénh | Vang
vién Danh
Bé tap
g | g
25 | todn . 7,92 | 1,02 - - 2784 2,22 2248 | 366
. Binh i
bénh
vién
Bé tap
tung | g
26 | todn ) 7,50 | 1,50 - 2496 2,05 2183 | 404
Binh II
bénh
vién .
Bé tap
27 trung 175 - - 110 | 9536 | 168,86 0,78 1517 -
B tap Théng
ung | pngt Te
28 | toan s | 026 | 212 | 6,80 | 7542 | 1392 0,8 16,41 -
Hé Chi
bénh .
) Minh
vién
Triéu An
Bétap | TPHS
29 trung | Chi 700 [ 1,20 | 272 | 1582 | 2324 1,58 13,08 | 28,8
Minh
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Nhimg két tuan chinh:

- Mitc d6 6 nhiém ciia tdt ci cdc bénh vién cao so véi tiéu chudn cho
phép.

- Theo cdc khoa thi khoa dugc ¢6 ham lugng chét 6 nhiém cao nhat,
khoa hanh chinh ¢6 6 nhiém thap nhat.

- Theo tuyén thi bénh vién tuyén tinh 6 nhiém hon so v6i tuyén Trung
uong va tuy€n nganh. Nguyén nhan cé thé 1a lugng nude sir dung cia bénh
vién tyén tinh thuc 1€ thdp hon cac tuyén khéc.

- Theo chuyén khoa khong ¢6 su khéc biet déng ké.
Két qua phan tich nudc thai da xi 1y ctia 29 bénh vién nghién citu duoc

dua vao bang 6.6.

Bang 6.6. Ddnh gia hiéu qua xtr Iy nudc thdi cta cdc bénh vién

TT|  Bénh vién H,S | BOD | COD T'i"g Tc:g 5 | Diém Iy mau
1 | Béc Thang Long 94,35 | 42,57 - 6565 | 71,03 - | Daura (co clo)
2 | Giaothéngvantai | 87,86 | 4043 | 3211 | 3584 | 79,82 | 12,17 | Daura (co cham
clo}
Khong guan 33,33 | 1396 | 7,55 - - - Paura
Lao Trung uong - 38,1 | 54,61 67,79 - PAu ra cham cio
5 | Ngoc Héi 89,77 | 30,77. | 28,16 | 48,81 | 58,51 - P&u ra khéng
suc clo
6 | Nhi Thuy Dién - 11,1 - R - - Clo, ra ngoai
16,08 18,68
7 | Trung tam Y t& 8748 - - - 2431 | 4388 | Dauracoch
Xay dung
8 | Viétbuc - . - DAu ra sau b&
5315 | 11,43 118,72 | cat soi
9 | Hiu nghi - - - 3284 | 1318 | 369 |Daura
10 | Phu san 2548 | 59 60 | 2432 | 392 - baura
11 | Bach Mai 602 | 22,24 | 10,66 - - 524 | Daurabé pha
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clo

12 1 19/8 - 459 | 38,21 - 85,65 - Piura
13 | Bong Anh - - - - . - Sau bé x Iy vi
sinh
14 | Ha Nam 85 57,02 | 50,57 58 - - Daura
111,32
15 | Gang thép Thai - - 8,52 454 57,14 | Nuc qua x Iy
Nguyén
716 | Lao Thai Nguyen - <3516 | 22 - 52 | Dura khong
kit tring
17 | Ninh Binh 25,48 59 60 2432 | 392 | 2246 | Paura
18 | Phu sén Hai 416 | 306 | 27,08 | 1694 - 853 | Paura
Phéng
19 | Tré em Hai Phong - 17,65 | 2924 | 5,99 - 36,00 | Daura bé cat,
s6i, than hoat
tinh
20 | Lao Hai Phong 82,35 | 46,83 | 46,83 - 70,31 | -100,8 | Dau ra cd suc
clo
21 | Ubng Bi - Quang - - - - 3065 | 883 |DPiura
.Ninh
22 | Lao va Bénh phéi - - - | -49.11 - -34.34 { DAuracoclo
Quéang Ninh
23 | CamPha-Quang | 7386 | - - - | 6911 | 8889 |Paura
Ninh
24 | Trung tam Y t€ MG | 82,86 - - - 74,22 - Bau ra co syc
than Vang Danh clo
25 | ThaiBinh | - - 36,21 | 3288 - 82,24 | Dau ra khdng c6
clo
26 | Thai Binh || - - . 7.8 - 51,98 | Dauracoclo
27 | 175 60 315 | 593 8,31 - Paura b clo
28 | Thngnhat TPH6 | 92,35 | 3,91 | 10,34 2222 | 574 - Péuraco clo
Chi Minh ,
29 | Triéu An TP H3 - 31,67 - -34,18 - 2847 | DAurachclo
Chi Minh 37,87

156




Tir bang 6.6 6 thé thay rang hi¢u qua xir 1y chat hitu co con chua cao va
nhur vay dat yéu cdu theo TCVN 5945 - 1995 (loai B) nhung khong dat yéu
cu theo tiéu chudn méi TCVN 6772 - 2000 (Miic I va mic II).

V& hiéu qua xit Iy ctia céc nhém cong nghé khac nhau duge dua vio
bang 6.7 vi hinh 6.1.

Bang 6.7. Hiéu qud xu Iy cua cde nhom cdng nghé khédc nhau

Nhém 1 Nhém 2 Nhém 3 Nhém 4

Théng B . . A .

) Dau | Dau | Miéu | DAu | Bdu | Hisu | Dau | pau Hiéu | D4 | Bau ! Higu
sd & . . . .

. Va0 ra suat vao ra suat vao ra suat vao ra suat

nhiém
BOD 1299 | 835 | 3572 | 1792 | 140,7 | 21,48 | 1 186 | 896 | 2445 | 1657 | 048 | 42,79
Coo 1831 | 16,1 | 36,59 | 2215 | 1862 | 15,94 | 1720 1429 | 16,92 | 2275 | 1308 | 42,51
H,3 8.0 386 ! 5711 ] 374 01 9733 | 450 | 253 | 43,78 | 485 08 | 8351
Téng 16,56 | 1237 | 2583 | 1229 | 723 4417 | 1708 | 1275 | 2535 | 17,23 | 9.09 47,24
N
Téng 176 | 109 | 3807 | 1,23 | 028 | 77,24 | 160 1,65 - 1,95 | 1,05 | 46,15
P
88 360 | 229 | 3639 | 533 | 296 4447 | 284 | 285 - 378 148 | 60,85
Higu 38,2 49,61 27,63 53,84
suat
xirly
T8
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100 N Nhom 2
S Nhém 3
- § Nhom 4
60 | . f'_::: -
‘\" ] o
40 ::;_.-—5 N |
20 § N [
N N [
0 N N
BOD  COD H,S Tong N Téng P SS

Hinh 6.1. Hiéu qua xu ly cua cdac nhom cong nghé

Nhu vay. hiéu qua xir Iy cua cdc tram xu ly theo cac nhém cong nghé rat
khdc nhau va chua ddp Gng véu ciu ngly cang cao hién nay. Tuy nhién
trong s& chdng, nhém xu 1y sinh hoc - thiét bi hop khéi ¢é hiéu qua hon ca
tuy chua dat yéu cdu theo 1y thuyét. Rat 6 the trong qua trinh van hanh cdc
tram X{r 1y con chua tuan: thi cdc yéu cau vé ché do céng nghé, vé b sung
chat keo 1u lang, ché pham vi sinh dé tang cudng xu 1y chit thai hitu co...
Ngoai ra tinh khong déu ctia dong nude thai nhu da néi 0 cac chuong trude
cling ¢6 thé 1a mot trong nhiing nguyén nhan.

Nghién citu ddnh gid hiéu qua xir 1y nude thai bénh vién clia cdc loai
hinh cong nghé theo céc chi tiéu vi sinh ciing da duge Tir Hai Bang va cong
su (Vién Y hoc lao dong va vé sinh moi trudng) thuc hién. Cic tic gia da
tién hanh khao sat 32 hé thong xir 1¥ nudc thai bénh vién tir tuyén huyén dén
Trung uong va tir Bac dén Nam.

Phuong phap nghién ctu:
e X¢ét nghiém nude thai tai cac bénh vién duge nghién ciu xac dinh

Tong s6 vi khuan hi¢u khi: bang phuong phap pha lodng trong thach.
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Tong s6 Coliform, Feacal coliform bang k¥ thuat MPN.

Clostridium perfringen bang k¥ thuat nuéi cdy ky khi trén moi trudng
Wilson Blair.

Salmonella, Shigelia, Ps.aeruginosa, Vibrio cholera, Staphylococcus
aureus: bang k¥ thuat mang loc,

Enterococci bang k¥ thuat gian trén thach.
Téng s6 tritng giun sén.
e Diénh gid:

So sdnh chit lugng vé& sinh vé vi sinh clia nudc thij bénh vién vdi tiéu
chuin cho phép.

Didnh gid hiéu qua xi 1y cia céc loai cong nghe.

Phuong phép danh gia va xir Iy két qua theo phuong phép théng ke dung
trong y hoc. Tat ca dugce xit1¢ trén h¢ thong mdy tinh chuong trinh SPSS.

3 bang 6.8 1a két qua céc chi diém vé¢ sinh v€ vi sinh trong nuéc thai
bénh vien 1y tir bé tap trung nudc thai toan bénh vien.

Bang 6.8. Két qud chi diém vé sinh vé vi sinh trong nudc thai bénh vién

Vi sinh vat N Gia tri Trung binh Gia tri
thip nhat cao nhat
Téng s6 hisu khi/im] 32 2.000 942 x 107 32x 10"
Cl.perfringen/10m; 32 30 9412 855 x 107
Coliform100ml - R 15 x 10* 234 x 10° 23x 10°
Feacal coliform00mi 32 93 x 10° 150 x 108 23 x 10°
Tring giun/1.000ml 32 0 63 9x 10°
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Nong d6 cdc chi diém vé sinh vé vi sinh trong nudc thai bénh vién tai bé
1&p trung toan bénh vién trude khi qua 32 cong nghé xir 1y rat cao, néng do
trung binh Coliform/100ml (234 x 10%) gap 234.000 lan tién chuan cho phép
thai ra méi truong theo tiéu chuin A (1.000 Coliform/100ml).

Cdc loai vi khudn gay bénh trong nudc thai bénh vién chua qua xir Iy
nhu sau bang 6.9.

Bang 6.9. Cdc loai vi khuén gdy bénh phén Iap duoc tai bé tép trung
toan bénh vién

Vi khudn gay bénh Phan lap dudc Khéng phan lap dugc
n % n %
Staphylococcus 100/118 86,2 16/116 13,8
Pseudomonas aeruginosa 16/116 13,8 100/116 86,2
Salmonella 1129 34 28/29 96,6

Trong s6 cac ching vi khudn gay bénh phan lap dugc tai bé tip trung
toan bénh vién trudc khi qua 32 cong nghé xt 1y, ti 1é phan 1ap duge tu cdu
(Staphylococcus) rat cao (86,2% tdng mau), 13,8% s6 miu ¢6 truc khudn
mau xanh (Pseudomonas aeruginosa), chi phan lap dugc mét ching thuong
han (Salmonella) trong s& 32 méu phan lap.

Keét qua danh gid hiéu qua xir Iy nu6c thai bénh vién clia cic nhém céng
nghé dugc dua vao bang 6.10 va biéu dién trén hinh 6.2.
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Bang 6.10. Ty I¢ cOng nghé cd chi tiéu Coliform sau xu Iy dat tiéu
chuan thai

— - o -
; . Coliform{100 m|
. . | ﬂ '_
': <1.000 >1.000 | Téngsd
Cona nahs (dat tiéu chuan | (khéng dat tidu chudn ! cong nghé
g ngne cho phép) cho phép) !
— . e . ..__1'
nolY n % - n |
Cohoc 0 0 4 100 4
Sinh hoc tur nhign 1 1 3333 2 6637 3
Aeroten truyén théng 2 28,57 4 71,43 8
Hop khdi 10 83.33 2 16,67 12
%
10 .
9 4 Dat tiéu chuan cho phép
3] @ Khong dat tiéu chuan cho phép
3 ~
5
4 -
24
| 4
(} T T

Cohoc

Sinh hoe wr ohién

Acroten truyén
thong

Hop khioi

Hinh 6.2. Ty Ié c6ng nghé da t tiéu chuén thai ra méi truong

bl NENTTI3Y
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Tir bang 6.10 va hinh 6.2 1a ¢6 nhan xét sau:

Nhém cong nghé xi ¥ nude thar theo phuong phip co hoc ¢é gid tri

trung binh Coliforn tai dau ra khong dat tiéu chudin thii ra moi trudng.

Nhom cong nghé sinh hoc tu nhién {phuong phap x{ 1y w nhién bing
bé¢ hodc ao) ¢ 1/3 cong nghé chigm 33,33% téng so. xit ly dat tieu chuan
thai.

Nhom cong nghé aeroten truyén théng (phuong phdp xit 1y aeroten bing
bitn hoat tinh): chi ¢6 2/6 cong nghé chiém 33,33% tdng 54, xit 1y dat tiéu
chudn thai.

- Nhém cong nghé Hop khéi (xir ly bang aeroten ¢6 dém sinh hoc) ¢
hi¢u qua xur 1y cao nhat: ¢6 10/12 cong nghe chiém 83,33% tong s0 xir 1y
dat tieu chudn thai.

Nhur vy hiéu qua xi ly nude thai bénh vién vé mat vi sinh & cdc tram xir

ly NTBV thuéc nhém cong nghé hap khéi ta cao nhat.

6.3. DINH HUGNG TRIEN KHAI CONG NGHE XU LY NUGC THAI
BENH VIEN 3 VIET NAM

Bénh vién vi cdc co sdy t€ Vit Nam ¢6 s6 lugng [6n va hoat dong trong
nhimg di€u kién rat khic nhau. Cic bénh vién Trung wong vi cép tinh
thudng c6 quy mé 400 - 600 giudng bénh nam trong céc trung tam dan cu
déng ddc, dién tich han ché, bénh vién cdp huyén nhd hon véi quy mo
50 - 100 giudng bénh nam chil yéu & cc thi tran véi diéu kién trang bi kém
hon va c6 dién tich dat dai d& chat hep hon.

Phiin 1dn cdc bénh vién chua ¢6 he théng x{ 1y nude thai, cic he theng
xu 1y nue thai di xay dung tai mot s6 bénh vién 1én hoat dong theo nhiéu

so do cong nghé khic nhau va nhin chung khéng dat tiéu chudn thdi nhu



quy dinh trong TCVN 6772 - 2000 vi TCVN 5945 - 1995 dic bict chi tiéu
nitg. Vivity mi ta phdi vira xay dung hé thong xi ly mdi vira cai tao cic hé

thong xir Iy hi¢n cé nhung chua dat tieu chuan thai.

Chi phi xay dung va hoat dong cta mét he théng xir 1§ nude 1hai khong
chi phu thuoe vao cong sudlt x& Ly, chit luong nude thai xi ly can dut. loai
hinh cong nghe sk dung ma cdn phu thuée vio rit nhiéu yéu 16 khdc nhu:

diéu kién tu nhién. kinh t¢ xa hoi cta dia phuong. ..

Vi ly do do sau khi tinh todn chi phi cho mét he théng xir ¥ nude thai

cdn €6 sy khio sdt (i mi, cu thé dé cong nghé dé xudt dat duogc yéu cdu.

D¢ dip ing theo tieu chudn thai TCVN 6772 - 2000 via TCVN 5945-
1995 thi he thong x{r 1y doi v6i cde bénh vién tuyén tinh (> 300 giudng) bit
bugc phai xir Iy duge nito. So véi cdc hé xir 1y vi sinh thong dung hién dai
dang hoat dong & cdc bénh vién, hé xir Iy méi phai tang cudng thém giai

doan oxy hod amoni (nitrat hod) v kh nitrat.

Gid thanh xdy dung va van hanh s& tang ddng ké nhat 1a & cic vang lanh
(mien ndi phia Bic v& mia déng). Gid thinh xay dung tang do qud trinh oxy
hod amoni ta tang thé tich bé phin tng va tang hé cdp khi. Gia thanh vén
hanh tang do nang lugng ¢dp khi va bé sung kiém cho qua trinh. Gid thinh
s€ giam duge mot phin do luong bin sinh ra it (thdi gian luw t€ bio cho qua
trinh oxy hoé amoni 16n hon so vdi hé biin hoat tinh thong dung). Qui trinh
khir nitrat it ton kém hon so v6i qud trinh oxy hod, chi thém phén thé tich
bé phin img va thiét bi khufly tron co hoc va néu qua trinh nay ghép trudc
qud trinh oxy hod thi s& duge b mot phan dé kiém, tist kiem duge lugng
oXxy va luong chit hitu co tuong \ing. Do qud trinh khir hop chat nito 1am
tang gid thanh xay dung va van hinh coa mot hé théng x{r ly nudc thii rit
ddng k& nén & nhimg noi thudn lgi vé mat dat dai cé thé tan dung diéu kien

xu ly clia cdc loai thily thye vatdé  xir y.



Bang 6.11. So sdnh mét s chi tiéu gilta hé xa& Iy nudc thdi théng dung
va hé théng cd xuly nito

( Théng s& Hé vi sinh Hé xit Iy
théng dung ca hgp chat nito
1. Thé tich bé phan ting, % 100 152
2. Cong suét cap khi, % 100 135
3. Khudy tron oo hoc Khéng Co
4. Nang lugng
- Cap khi, % 100 135
- Bom thuy luc, % 100 400
5. Hoéa chét Khong {it) Nhiéu
6. Thiét bi dinh ltgng it Nhiéu

Qua d6 ta thay trong cac diéu kién khdc nhau cdn dua ra nhimg tiéu
chudn khdc nhau cho thi¢t bi va xdy lap hé thong x{r Iy nude thai bénh vién.

Binh huéng chinh vé cong nghé

- Phan I6n cdc hé thang x{r Iy nude théi bénh vién theo cong nghe xir 1y
cd hoc, blin hoat tinh truyén thong khong ¢6 két hop hiéu khi - thigu khi da
xay dung khong ddp g dugc chi tiéu thai theo TCVN 6772 - 2000 va
TCVN 5945 - 1995 dac biét vé tiéu chuan vi sinh va hop chat nito. Cdc hé
thong xir Iy nude thdi bénh vién theo cong nghé hop khéi di duge tinh todn
thiét ké dam bao yéu cau va cdn phai duge van hanh nghiém tiic, thudng
xuyén tang cudng k¥ nang cho doi ngli can bd van hanh.

- D¢ dam bao chi tiéu thai theo nito nhat thiét he xir Iy phai ¢ thém hay
chu trong xtr 1y thi€u khi. Viéc k&t hop giifa théi khi va khudy tron (thiéu
khi) can dugc thyc hién tu dong hod. Hé x& 1y ndy sé kéo theo tang gid
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thinh xay dung vi van himh., mie do tang twy thude vio cie yéu 1o didu kien
trnhién (nuae thai. nhiet do. ¢d hd sinh hoe xu Ly ti€p hay khong).

- Xay dumg mot he théng xir Iy nuoc thiti cdn phai dua tén nhimg dac
diém cia tmg ¢ so. Trén co s6 nhimg teu chudn chung can ¢6 sy van dung
cu thé va1 nhing hiéu chinh nhat dinh.

- Vige dp dung xur Iy tiép trong ho sinh hoc ¢6 ¥ nghia quan trong va
gidam duge von diu tu xir ly. X 1y bing hd sinh hoe cang ¢6 ¥ nehia doi v
cac bénh vién tuyén tinh hay huyén.

- Dé xay dung va van hanh 18t mot hé théng xur ly nude tha bénh vién
cin phai dito tao doi ngil ¢dc cin bo. ki thuat dip tng yéu ciu vé s6 luong
va chiit luong.

- Khu triing 1 bude can ¢6 trong xir Iy nude thai bénh vien. Viée i

dung clo dang NaOCI hay Ca(OCl), la phii hop véi cic ¢ sd bénh vién.



PHU LUC

Phu luc 1
TIEU CHUAN VIET NAM
TCVN 6772 - 2000
Chat lugng nudce - Nude thai sinh hoat - Gigi han 6 nhiém cho phép

Water quality - Domestic wastewater standards

1. Pham vi dp dung

Tiéu chuan nay dp dung dsi véi nudc thai cla cée loai co sd dich vu, co s&
cong cong va chung cu nhu néu trong bang 2 (sau day goi ka nude thai sinh
hoat) khi thii vao cde viing nude quy dinh,

Tieu chudn nly chi dp dung cho nudc thai sinh hoat tai cac khu vuc chua cé
h¢ thdng thu gom, xir by nude thai tap trung.

Tiéu chudn nay khong dp dung cho nudc thii cong nghiép nhu quy dinh
trong TCVN 5945 - 1995,

2. Gidi han 0 nhiém cho phép

2.1. Cdc thong s6 va néng d6 thanh phéin 6 nhiém trong nude thai sinh hoat
khi that ra cdc viing nudc quy dinh, khong duge vuot qud gi6i han trong
bang 1.
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Bang 1. Thong s6 6 nhiém va gidi han cho phép

Théng $8 6 nhiém Don vi Gidi han cho phép
Mic | Mic | Mic | MicIV | MitcV
| oo

1 |pH 5-95-9|5-9| 5-9 | 5-9
2 | BOD mg/| 20 | 30 | 40 | 50 | 200
3 | Chatrén lo1ing mg/! 50 | 50 | 60 | 100 | 100
4 | Chatran co thé 13ng duge mg/l 05 | 05 | 05 0.5 KQP
5 | Téng chét rin hoa tan mg/! 500 | 500 | 500 500 KQD
% | Sunfua (theo H,S) mg/| 1,0 1.0 3,0 40 KQb
7 | Nitrat (NOy) mg/) 30 30 40 50 KQDb
& | Dauma (thyc pham) mg/l 20 | 20 | 201 20 | 100
9 | Phosphat (PO,%) mg/| 6 8 6 6 KQD
10 | Téng Colforms MPN/100ml | 1.000 | 1.000 | 5.000 | 5.000 | 10.000

KQP : Khéng quy dinh
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2.2. Cée muc gidi han néu trong bang 1 duge xde dinh theo cdc phuong phdp

phan tich quy dinh trong cic tiéu chuan tuong tmg hién hanh.

2.3. Tuy theo loai hinh, quy mé va di¢n tich sir dung clia co s dich vu, cong

cong va chung cu, mic giéi han cdc thinh phan 6 nhiém trong nudc thai

sinh hoat dugce dp dung cu thé theo bang 2.

Bang 2
r
Loai hinh ¢co sd Quy mo, dién tich sir | Mirc ap
Dich vuiCong | 9ungcliacosddichvy, | dung Ghi chu
cang/ Chung cu cong céng, chung cu cho
phép
theo
bang 1
1. Khach san Dudi 80 phong Murc li)
Tir 60 dén 200 phong Muc !l
Trén 200 phong Mue |
2. Nha tro, nha Tir 10 dén 50 phong Muc IV
khach Trén 50 dén 250 phong | Mute 1l
Trén 250 phong Mcre I
- 3.Bénhvignnhd, | Tir 10 d&n 30 givong Murc 1!
tram x& Trén 30 givong Mcre |
4. Bénh vién da Muc | Phai khr triing nude thai.

khoa

Néu cb cac thanh phan 6
nhiém ngoai nhitng thong s6
néu trong béng 1 cla tieu
chudn nay thi ap dung gici
han tuong ing d6i vdi cac
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thang s6 d6 quy dinh trong
TCVN5945-1995

5.Trusdcaquan | Ty 5.000m?2 gén Mic Il | Dién tich tinh 1a khu vue fam
Nha nude, | 10.000m2 viée
doanh nghiép,
coquan nudc | Tren 10.000m? dén Muc i
ngoai, ngan 50.000m2
hang, van
phong Tén 50.000m’ Murc |
6. Truang hoc, Tir 5.000m? dén Mue Il | Céc vien nghién ciu chuyén
vién nghién 25 000m? nganh dac thy, lién quan dén
citu va cac co nhigu hoa chat va sinh hoc,
sd tuong tu Trén 25.000m? Mici | nudc thdi co cac thanh phan o
nhiém ngoai cac thong s& néu
trong bang 1 cla tiéu chuin
nay, thi ap dung gidi han
tuong img déi véi cac thong
$0 6 quy dinh trong
TCVYN5945-1985
7. Cltahang bach | T 5.000m? dén Mfc I
hod, siéu th] 25 0002
Trén 26.000m’ Murc |
Loai hinh ca s& Quy md, dién tich st Murc ap
Dich vu/Cong dung clia cosddichvy, | dung Ghi cha
cong/ Chung cdng ¢dng, chung cu chc,)
cu phep
theo
bang 1
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8. Cha thuc pham

Tir 500m? dén 1.000m? | Muc IV
tuci séng
Trén 1.000m? dén Mic Il
1500m?
Trén 1500m? dén Mirc ||
25.000m?
Trén 25.000m? Mt |
9.Nhahangan | Dyt 100m2 Macy | Diéntich tinh Ia dien tich
udng, nha an hona
congosng, | TU100m’ én2som® | mgery | PROM9 AN
CUB NG | 1o 50m? agn 500m2 | Mge
pham
Trén 500m? dén 2.500m% | Mdc Il
Trén 2.500m? Mrc |
10. Khu chung cu | Duéi 100 ¢an hd Murc 1l
T 100 dén 500 can ho Mure I
Trén 500 can ho Mirc |
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Phu luc 2

TCXD 188 - 1996
Nudce thai do thi - Tiéu chuan thai

Urban wastewater - Discharge standards

Pham vi tng dung: Ti¢u chuén ndy quy dinh néng dé giéi han cho phép
cha cdc chat ¢ nhiém chi yéu ¢6 trong nudce thai do thi khi xa vao ngudn
nudc mat phuc vu tam ngudn cung cdp cho tram xi 1y nudc an udng va
sinh hoat (nguon loai A) va vao HTTN chung cua thanh phd (nguén loai
B).

Gid tri gidi han cdc thong s6 6 nhiém trong nudc thai

T Thong s6 Bon vi " Gia tri gidi han
Loai A Loai B

1 | Nnietda oS 40 40

2 pH 6-9 5-9

3 D6 mau D6 PUCo 20 50

4 | Paduc NTU 50 100

5 Téng chat ran Ig Iing (SS) mg/l 50 100

6 Téng chit ran hoa tan mg/! 1.000 3.000

7 COD mgy/| 50 100

8 BOD, mg/l 20 50

9 Clorua (CI) ' mg/l 250 1.000

10 Sunfat (8042-) mg/l 200 1.000

T it voy) mg/l 0,1 2.0

12 Nivat (NO5) mgh 90

13 | Dau md khoang mgl 0,001 1,0

14 | Clo du mg/! 1.0 2,0

15 Coliform MPN/100mil 5.000 10.000

Ghi chu: Nong dd gidi han cda cac chi tiéu 6 nhiém khac khong néu trong bang nay co thé

xac dinh theo TCVN 5945 - 1935~
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Phu luc 3
TIEU CHUAN VIET NAM
TCVN 5945 — 1995
Nudc thai cong nghiép - Tiéu chudn thai

Industrial waste water - Discharge standards

1. Pham vi 4p dung

I.1. Tieu chuan nay quy dinh gid tri giéi han cic thong s6 va néng 4o cic
chdt thinh phan trong nude thai etia cic co s& san xuat. ché bién, kinh

doanh. dich vy... (goi chung [ nude thai cong nghiép).

1.2. Tieu chudn nay diing dé kiém sodt chit lugng nude thii cong nghiép
trudic khi d6 vao cic vue nude.

2. Gia tri gioi han

2.2. Gid tri gidi han cdc thong s6 va nong do cdc chit thanh phin cua nude
thai cong nghigp khi do vao cic vue nude phai phit hap v quy dinh
trong bang 1.

2.3. Doi vOi nude thai clia mot 6 nganh cong nghiep dic thy, gid tri cdc
thong s& va néng do céc chil, thanh phan duoc quy dinh trong cac tiéu
chuan riéng.

2.4. Nudc thai cong nghiép ¢6 gid tri cac thong s6 vi ndng do cdc that thinh
phin bing hodc nho hon gid tri quy dinh trong ¢ot A ¢6 thé dé vio cic
vue nudce dung lam ngudn cip nude sinh hoat.

2.5. Nude thdi cong nghiép ¢d gid tri cdc thong s6 va néng do cdc chat thinh
phin nho hon hoic bang gid tri quy dinh trong cot B chi duge dé vao cic
vuc nude diing cho cdc muc dich giao thong thuy, wréi tiéu. boi 10, nuéi
thuy san, trong trot. ..
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2.6. Nudc thai céng nghiép ¢ gid tri cde thong s0 vi ndng do cic chat thinb
phan 16n hon gid tri quy dinh trong ¢dt B nhung khong vuot qua gia in

quy dinh trong cot C chi duge phép do vio cic not duge quy dinh.

2.7. Nudc thai cong nehiép ¢d gid tri cic thong s6 vi nong do cic chat thanh
g nghiep co gia irl £ g ag
phan Ién hon gid tri quy dinh trong ¢ét C thi khong duoe phép thii ra

moi truong..

2.8. Phuong phdp 14y mau. phan tich. tinh todn. xdc dinh timg théng 56 va

néng do cu thé duge quy dinh trong cic TCVN tuong tng.
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TCVN 5945 - 1995
NUGC THAI CONG NGHIEP

Gia tri giéi han cac thong s va néng dé chat 6 nhiém

S Théng sé Pon vi Gia trj gi6i han

" A B c
1 | Nnietdo o 40 40 i
2 pH 6 dén 9 55d6n9 | 5dén9
3| BOD; (20%) mgl 20 50 100
4 | cop mgh 50 100 400
5 Chat ran lo Igng mg/| 50 100 200
& | Asen ma 0,05 0,1 0,5
7| Cadmi mo 001 0,02 05
& | Chimgl mgh 0,1 05 1
9 Clo du mg! 1 2 2
10| Grom (vi) mg 005 01 05
| crom (i mi 0.2 1 2
12 Dau ma knoang mg/ KPHD 1 5
13| Dau dong thye vat mal 5 10 30
14 Daéng mg/l 0,2 1 5
15 | kam mg 1 2 5
16 Mangan e 0.2 1 5
17| Niken mgl 0.2 1 2
18 Phospho hitu co mg/l 0,2 0,5 1
19| Phospho tng s6 mgh 4 6 8
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20 | sét mg/l 1 5 10
21 Tetracloetylen mg/l 0,02 0.1 1
22 | Thiéc mg/l 0,2 1 5
23 | Thuy ngan mgil 0,005 0,005 0,01
24 | Téng nitg mg/l 30 60 60
25 | Tricloetylen mg/l 0,05 0,3 0,3
26 | Amoniac (tinh theo N) mg/! 0,1 1 10
27 | Florua mgl 1 2 5
28 | Phenol mg/l 0,001 0,05 1
29 | Sunfua mg/t 0.2 0.5 1
30 | Xianua mg/! 0,05 0.1 0,2 |
31 Cofiform MPN/100ml 5.000 10.000

32 | Tdng hoat d9 phong xa o Bg/l 0,1 0,1

33 | T8ng hoat d6 phong xa B Bg/l 1,0 1,0

Chu thich: KPHP - khong phat hién duoc
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Phu luc 4
VI DU TINIT TOAN BANG CHUONG TRINH
TEN TRAM XLNT BENH VIEN XXX-CS 400 (MY/NGD)

(DO TRUNG TaM TU /AN CHUYEMN CIAC CONG NCGH:  wLO-
SACH VA MOT TRUONG - C1C THUC HIFN)

DAY LA CHUCHG JRINID - LRH TOMN CONG O NGHE ORI SAD
NUOCTHAT =-->CHAN
RAC- = —mLANGCAT . =D [RUHOA » == =TUYFEN TACH DAU MO—- 2
LANGL=-=> { RAD . { UASHE o1 UALK Joz=> AFROTEN.H|
(+ NITORAT Z0A VA LENTTO)

=-—>LANGZ (VA TACH 2HOTZHO) —=-=XULY HO& LY({  NEJ
CAN} ==_> XA RA MOITRUQONG
BUN TANG WA BUXN HOANT HOA._-.»> {BE NBEXN BUN)zo_» MAY
Er BUN-==>XHU XL CHATTHAIRAN

CS max- 420 { m3/ngay)
HESD XKHONG DTEU HQOA- 1.888176

THIETXF CHO DTFEU KIEN: CSmln - 224.0001 20D(0O)
(ppr} = 321.1664 BOD(K) (pom) = 50

CO2 (0) f(opm) = 583,.9389 COO (k) (ppm) = 90.90509
NHd {0y (pom) = 42,1337 XHL (k) (ppm) T .35

MLES tol uu cho Aeroter (pom) — 4344.181
CHANRAC

Congscat NuocThai (m3/ng) - 418.4717
BOD{O} = 321.1664 BOD(k)- 50
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<ichilroc Lam chanrac: Rong{m)- .5E.2:1%  Cauoim)=
2.5
e

Tonitrhe apluctim-olnuoc) = 1895975

S0 nguc L otucngduong = 29210677

NOLG o ac giu Led {m3/ng) = 2.634772E-00
rongloong 2 tam chab vac {(kg) oo 120480457

Thetlic:r Be chua rac cho 1 ngay(mid) - 1353909
BELANG CAT

Taitrorg berat(m/s)= L0187

Vvantoc nuoc chay qua be keoitheo bun Huuco(msgt -
.2

Dientich matnucc Be langcat (m2)= .3 67085
Chieusau lopnuoc congtac(m)-.5

Tyle cricuDal/Cao Linktoan= 13.90374
Chice dal be(m)= 6§.951871

Chieu Fong 1 ngan(m)- 2.421711F-02 (Co 2 ngan chay
songsong) Thetich Be langcat(m?y= .218860%

Luong cat lang(o/ngay) = 2.092358
BE DIEU HOA + LANG 1

Re= 3.546099E-02 Relo)= 3.1547V/1F-02 -==0K with
STOKC!

vednl (m3) - 39.73662 Bess{%) - 48.37382 Ebod (%)=
27.76728 Vb(m3)= 1.445934 Gbun(kg/ng)- 100.4765

Vioclang(m/h)= 1.334468 Thgian lang(h)- 1.124043
Dieritich belang(m2) - 17.63926 Vlieng(m3)= 26.45%889
Vdh(m3)= 11.83179

Taicrong{(mi/m2.ngay) = 23.72388
SSe(mg/1) = 258.1309 BODe {(mg/l) = 231.9872
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Chicu dai suckhii{m)- 3.971866 Kh_angcach gilua 2
ongim)= 6

Luuluong s.ckhl Crong be dieuhoca (m3/hj= 1-5.88746

TINH TOAN AIRBLOWER

May duoc lua chon: SSR-50 CS{m3/ph) = 1.5
DonGla (UsD) - 2085

So may can thiet= 1

Thanh Tieni{USD) = 2095
Quy dol ra--Tr.DVN= 32_.263
CSl= 0 CSIT= .338442

TINH TOAN BOM NUOC VA BOM BUN
cong suat born (m3/s) g= 6.457896E-03

duong kinh ong c¢lan nueoc thali cua may born ds
8.112518E-02

cong suat dong co dien 2.058069

cong suat thuc te cua dong co dieh 2.572586
May ducc lua chon:

AD415.10 CS{m3/h)= 30.5 bonGia (EU} = 570.5
So may can thiet= 1

Thanh Tien{EU)= 570.5

Quy dol ra=Tr.DVN= 9.137128

TINHTOAN BOMBUN

duong kinh ong clan nuoc thail cua may born (m} d=
1.198557E-02

troluc Hm = 17 . 10919
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cong suat dong co dield kwih 9. F154%68E-G2

cong suat thuc te cua deng co died kw/h 9.715568F-
02
Koy duoc lua chon:

A3ATH 00 CSm3/h)- 30.5 2nGia(BEUY—- 570.%

SGomay can thico= 1
Trenkh lien(eU}) = S70.5%
Quy dol ra& Tr.DVN: 9.137128

BOM NUOC: DK ong ra(m)- B8.112518F-02 CSBN{kw) =
2.572586

BONM  BUN: DE  ong rwalr) 1.1985457E-02 CSRB(kw)-=
5.715568F-02

Thietbi AEROTEN HONHOP{ Xuly NH4--=NO3 va khu BOD

Tetcn=Tetc(h)- 190.3597 Tetnth)= 4.345311 Tel (h)-=
3.270419

Tink toaD DENITRIFICATION
Tetdn{h)= 8.825281E-02 vdn(m3)= 1.533804

TONG VON DAU TUCOBAN(tr.dVN)= 127117

TINH TOAN KINH TE (TRUONG HOP 1 ,LAIXUAT: 0
(%) /nam) TINH GIA THANH XULY NUQCTHAI:

So CB Lanh dao= 1 Luong (tr. dvN/nam} = 26
So CRKT- 1 Twong (tr.dvN/nam) = 20.8

So  Congnhan wvanhanh= 1 Luong(tr.dvN/nam)}= 13
Tong guy Tien Luong {(tr.dVN/nam) = 33.8

Phi quanly (tr.dvN/nam)= 6.76
KrtauHao TSCD{tr.dviN/nam) = 127.17
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DuyTU-Suachiua 10n(tr.dvx/:am) - 6.358%

Tra Lal vay{.r.dv¥N/nam} = 0
Chiphi Codinn({tr.dvy/—am) - 174.0885
Chioghi Dien{ir.dvN/nam) = 216.7678

Chiphl Hozcheao (Lr.dvi/nam) 7 6.904782
Chiphl Bilendeoi (Lr. d¥N/nen) = 223.6726
Tong Chiphi SX{zv.dVN/nam!- 397.761t
GCia Xuly NT (dVN/m3) = 34£5.2

Lail Dinhmuc AN {or . dvN/narm) - 39.92138
DoanhThiu{tr. dvN/rnami- 4B1.291
Tong Chiphi(tr.dVN/num) - 397.7611

ThuNhap{tr.dVN/nam)= 39.77611

Thue TNDN {(tr. dVN/nam) - 9.944027
Lai Rong(tr.dVN/nam) = +3.%8583
TG hoanvon (Nam)= 6.334561

TTHNH TOAN KINH T'E
(TRUONG HOP 2 ,LAIXUAT: 1 (%) /nam)

TINH GIA THANH XULY XNUQUTHAT:
So CB Lanh dao= 1 Luong(:or.dvN/nam)= 26
50 CBKT= 1 Luong (tr.dvN/nam) = 20.8

So  Congnhan vanhanh= 1 Luong(tr.dvN/nam)- 13
Tong guy Tien Luong {(tr.dvN/nam) = 33.8

Phi quanly {(tr.dvN/nam)= 6.76

KhauHao TSCD(try.dVN/nam) = 127.17 ! Duy'['J-
Suachua 10n{tr.dvi/nam)= 6.3585

Tra Lai vay{tr.dviN/nam) = 12.717
Chiphi Codinh(tr.dvN/nam) = 186.8055
Chiphi Dien{vr.dvN/nam)= 216.7678
Chiphi Heachat (tr.dvN/nam) = 6.904782
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Chiphl Bicendol (v: . dvN/nam) — Z223.6724

Tong Chiphi SX({tr.dvN/namd= 410.4781 Gia Xuly XNT
(AWN/mM3) - 3596.R78

Lai Dinhr.oc YNy dVN/ nam) = £1.19772
Doanhfhu (tr. dVX/ram) = 496.678%

Torg Cniphi (v . dVN/nam) = L10.47781

ThuNhap (tr.dvN/nary = 41.,04781
Thue TXNON(Lr .dvXN/ram) = 10.26145
Ll Rongltr.dvli/nam) — 75.93846
TG hoanvon (Namy- 6.261187

TINH TOAN KINH TE
(TRUONG HOP 3 ,TATXUAT: 2 (%) /nam)
TINH CTA THANH XULY NUQCTHAT:
So CB Lanh dao- 1 Luong(tr.dvN/nam}= 24
S0 CBKT= 1 Twong (Lr.dvN/nam) - 20.8
S0 Congnhban vanhanh= 1 Luonaf{ctr.dvi¥/nam)= 13
Tong quy Tien Luong (or.dvVN/nam} = 33.8
Phi gquanly {tr.dvVN/nam)= 6.76
KnauHao TSCL{tr.dVN/nam) = 127.17

puyTU-Scachua fon (tr.dvVN/nam) = 6.3585 Traz Lai
vay {or . dVN/nam) = 25.434 Chiphi
Codinh{tr.dVN/nam) = 199.%225 Chiphl

Dien{or.dVN/nam} - 216_.7678

Chiphi Hoachat {7 .dVN/nam} 7 6.904782 Chiphi
Biendoi{tr.dVN/nam)= 223 .6726

Tong Chiphi SX{tr.dVvN/namn) = 423.195f
Gla Xuly NT {(dAvN/m3) = 3708.054

Lai Dinkmuc EXN{tr.avN/nam) = L2 47407
DoanhThu{tr. dvN/nam)= 512.0661
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Tong Criphi {vr . dvN/nam) = 423,195L
ThuRhap(tr. . dAVN/namy - 42.,31951

Thue THNDN{tr.dVN/nam] - i0.579388

L.ai RBong({cr.dvy/nam) - 78.29113

TG hoanvon (Nam) - 6.1+r94G7

TTNH TOAN XINH TE

(TRUCNG HOP 4 ,LAIXUAT: 3 {%) /nam)

TTWH GIA THANH XULY NUOCTHAIL :

5o CB Lanh dao= 1 Luong(ir.dvhN/nam)= 26
S50 CBKT- 1 Luong (tr.dvN/nam) = 20.8

5o Congnhan vanhanh- 1 Luong(tr.dVN/nam}-= 13
Tong quy Tien Luong (tr.dvN'nam) = 33.8

Phi quanly {(tr.ctvN/nam)= 6.76 I

ZhavHao  TSCOD(tr.dvN/nam) = 127,17 I DuyTuU-
Suachua Ion (tr.dvN/nam) = 6.3585

Tra Lal vay(tr.dvN/nam) - 38.151
Chiphi Codink(tr.dvN/nam) = 212.2395
Chiphi Dien{tr.dvN/nam)- 216.7678

Chiphi Hoachat (tr.dvN/nam) = 6.904782 Chiphi
Biendoi (tr.dVN/nam) = 223.6726 Tong Chiphi
SX{tr.dvN/nam}= 435.97121 Gia Xuly NT (dVN/m3) =
3819.48

Lai Dinhmuc XN{Cr.dvN/nam) = 43.7504
DoanhThu (tr. dVN/nam)= 527.4536 Tong Chiphi
(tr.dvN/nam) = 435.9121 ThuNhap(:r.dvN/nam) =
43.59121

Thue TNDN{tr.dVN/nam) = 10.8978

Lal Rong{cr.dVN/nam)= 80.64374
TG hoanvon (Nam)= 6.119422;

TTHNH TOAN KINH TE
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TINH GTA THANH XULY NUOCTHAT:
Se CB Lanhk dac= 1 Liong{tr.dvN/nam)= 26
So CBKT= 1 Luong (Lo .dVN!nam)- 20.8

o Congnhan vanhanh:- 1 Luong (tr. dvN/nam)
Tong qguy Tien Luong (tr.dvN/nam) = 33.8

Phi quanly (tr.dvN/rnam)= 6.76
“hauHao TSCD(Lr_ dVN, nam) = 127.17

13

DuyTU-Suachua Ion {(tr.dVN/nam) = 6.3585%
Tre Lal vay{tr.dvN/nam) - 50,868
Chiphi Codinhi{tr.dVvi/nam) = 224.9565
Chiphl Dienftr.dvi/nam) = 216.7678

Chiphi Hoachat (tr.dVN!'nam) T 6.904782 Chiphi
Biliendol (tr.dVN/nam) = 223.6726 Tong Chiphi
SX(tr.2dVN'nam)_ 448.6291 Gia Xuly NT (dVN/m3) =
3930.907

Lai Dinhmuc XN{tr.dvN/nam) = 4%.0267f
DoanhThu (Cr. dVN/nam)= 542.8412

Tong Chiphi{tr.dVN/nam) = £48.6261
ThuNhap(tr.dVN/nam) = 44.862931

Thue TNDN({(tr.dVN/nam)= 11.21573
Lal Rongi{tr.dVN/nam) = 82.99637
TC heoanvon (Naem)= 6.050862]

TINH TOAN KINH TE
(TRUONG HOP 6 ,LAIXUAT: 5 (%) /nam)
TINH GIA THANH XULY NUQCTHATI:
So CB Lanh dao- 1 Luong (tr.dvN/nam) = 26
.50 CBKT= 1 Luong (tr. &Vl'il/nam) = 20.8
So Congnhan vanhanh= 1 Luong(tr.dVN/nam): 13
Tong guy Tien Luong (tr.dVN/nam) = 33[8
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Phi oguanly (or &VR/namd o 6.7

“heantao TSCDIL  dVN/nam: - 227 .17
DuyTU-5Cachza 10niLr.dvii/nam) = 6.358%
Tra Lal vay(tr.dvM/narm) - 63,585
Criohi Codinh{.r.dvN/ma™) = 237.6735
Chiohl Dient{cr.dvy/nam) - 216.7678
Chiopni Hoachat (cvr.dVisnam) - £.904782

Chiohi Biendoi{zr . dVN/nam)- 224.5726

Tong Chiphi SX{or.dvN/neml= 461.3461

Gia Xoly N7 {dvyN/m3) = 4042.334

Lal Dinhmuc XN{or.dVN/nam) = 46.3031

DoannThu(or. dVN/nam)- 558,2288

Tong Chichi (tr. dVN/nam) - 461. 3461

ThuNhao (or.dVN/nam) - 46.13461

Thue THDN(tr.dVN/niam)- 11.5336%5

Lai Rong(t-.dVN/nam) - £5.34903

TG hoanvon (Nam)= 5.9%8393%

YINE TOAN KINH TE
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(TRUONG HOP 7 | LAIXUAT: & (%) /nam)
TINH GTIA THANH XULY NUQCTHAT:
So CB Lanh dao- 7 Luong{tr.dvy/nam}- 24

So CBXT- 1 Luong {(vr.dvVN/nam)- 20.8

50 Congnhan varhanh= 1 Luong{cr.dVN/nam)=

Tong guy Tien Luong (tr.dvMN/nam) = 33.8
Phi ¢uanly (tr.dvN/nami= 6.76

KhauHao TSCD{(cr.dvN/nam) - 127.17
DuylU-Suachua 10nitr.dVvN/nam) - 6.35%85
Tra Lail vay{tr.dvN/nam) = 76.30201
Chiphi Codinhitr.dvy/nam) = 250.3905
Chiphi Dien{tr.dvVX/nam) - 216.7678

13



Chionl Hoachar (Lo dvyonam) - 8.

r

]
(]
[T
|
(o]
[

Chipkil Biendeil r.odv/nem) = 223,

T
w2
a

Mot JGOWNSnem) . 474,0631

Zla Huly MNUORTem3r o= 4153 .75)

L2l Dirhmoo Xmour Jdviinen) = 47,5704

Lal Eongi{or.dvndnam) = 84,0141

15 hoanvorn {(MNaril= S5.%183416

TZUH TOAN “1L35H 'IE

CIRLONG HOP # L, TATXUAT: 7 t%)snam)

poaAa GLA THANH XULY NUOCTHAL:

Jo CB tart dao 1 Tucngfir.dVvdinamy . 286

S CBREUs L Laong dtrlodvWisnanmy. 20,38

ate! -C‘odg nran varrenh= 1 luongitr. dVN/mami—- 13
Torg wuy Tien Luona (b dWdN/nam) - 33.8

cED guanly (oo dVNinam) - 6,76

“hracHao TSCDior.avi/nam) = 147,17
JuyrU-Ssechua 1Un(Lr.dVN, nam)= 6.3585
l7a Lal vavicr.d¥iy/namy - 89.019
Chiphl Codinniur.dvii/nam) - 283.1075
Chiphl Dion{cr.dVN/nam) = 216.7674
Craply Hoachat {(tr.dVN/nam) - 6,904782
Chiphi Biendol {cr.gVN/nam} - 23,6726
Torg Chiphl SX(i(or.dvN/nam) - 485.7801
Sia Xuly NT (dViX/m3) - 4265.1838

Las Dinhmue XN(Dr.dvN/nem) = 4&8.85579

185



Th

DoanhThu{t v, 4 /N/nam) - 589.0039

Tong Chivh: (o . dVN/nam) = 486 .7801

ThuXrap(ir.dvNsinami- 48.67801

e TRDR{cr.dVMN/nam) = 12.1695

Lal Rongl(or.dvN/narmi- 90.05%431

TS hoanvor, (Mamd - K 8¢

i
1
—

A

TINH TOAN KINH TE

(TRUONG HOP 9 ,LATAUAT: 8 (%) /nam)
TINH GlAa THAKH XULY NUQCTHAL:
So CB jLanh dao= 1 Luong(tr.dVN/nam)- 26

Do UBLT= | Luong (-, dvssinam) = 20,5

so Congnhan vanhanh- 1 Luong (L. dVE/nam) =

Tong guy Tien bLuaong (cr.dvyNsneam) 33.8
Prii quanly (tr.dvdinam)= 6.76

Kra Heo TSCD{ztr.dVi/nar) = 127.17
Suyll-Suachua 10nicr. dvyN/nam) - 6.3535
Tra Leil vey(tr.dvN,/nam) = 101.73§
Chaohl Codinh(tr. dvi/nar) = 275.8245
Chiohl Dienft-.dVN/nam} - 2:).6.7678
Chiphi Hoschat {(or.dvN/nam) = 6.9047872

Chiphl Blendol {(Lr.dVN/nam) = 223.6726
Cona Chiphl SX(t, T.dvN/nam} = £99.4971
Gla Xuly NT (QVii/m3) = 4376.615 1

Lal Dinkmuc XNitr.dvN/nam) = $0.13213
DoanbTha(tz, dVi/nar) = 404.3915%

Tong Chiphl (tr.dvN/nam) = 4994971
ThuXhao(rr.dVN/nam) = 49,0497

Thue TRDN{tr.dvdN/nam) = 12.48743
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Lal Rong(or.dvN/nam} - 92.40697

13



TG hoanwvon {(Namy- 5.7931591

TINH TOAN KINH TE
(TRUONG HOZ 10 ,LATIXUAT: 9 (%) /nam)
TINH GIA THANH XULY NUOCTHAL :
50 CB Lanh dao- 1 Lucngi{zr.dVN/nam)- 26
S0 CBKT= 1 Lucng (tr.dVi/nam)- 20.8
So Cangnntan vanhanh- 1 Luong({tr.dVN/nam)= 13
Torng guy Tien Twong {(tr.dvN/nam) - 33.8
phi quanly (tr.gvN/namj= 6.76

KhauHao TSCO{tr.dvVN/nam) = 127.17
L DuyTU-Suachua YTOn{tr.dVN/nam)= 6.35%5%
Tra Lal vay({tr.dvN/nam) = 114.45%3

Chiphl Codinh{(cr.dvN/nam) = 288.5415
Chiphi Dien{tr.dvVN/nam} = 216.7678
Chiphi Hoachat {tr.dVN/nam)= 6.904782
Chiphi Riendoil (tr.dvN/nam) = 223.6726
Tong Chiphi SX(tr.dvN/nam)= 512.2141
Gia Xuly XNT (dvx/m3) = 4488.042

Lai Dinhmuc XN(tr.dVN/nam} = 51.40847
DoanhThu(tr. dVN/nam)= 619%.779
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[3- XLNTRYV 193



8. Tran Puc Ha. X1 1y nuée thai sinh hoat quy mo nho va vita. NXB Khoa
hoc va K¥ thudt. Ha Noi, 2002, 200 tr.

9. Trinh Xuan Lai. Tinh todn thiét k€ cc cong trinh xir Iy nude thai. NXB
Xay dung. Ha Noi, 2000, 240 tr.

10. Luong Ditec Pham. Cong nghé xir Iy nudc thii bing bién phép sinh hoc.
NXB Gido duc. Ha Nei, 2002, 340 tr.

11. Nguyén Xuan Nguyén, Pham Héng Hai. Ly thuyét va mo hinh hod
qua trinh x{t Iy nudc thai bang phuong phép sinh hoc. NXB Khoa hoc va
Ky thuat. Ha N6i, 2003, 288 tr.
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