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TOM TAT

Khoa luan: “SO SANH HIEU QUA CUA HAI CHE PHAM SINH HOC PM-6
VA ENCHOICE TRONG XU LY NUGC THAI CUA QUA TRINH SAN XUAT
MU CAO SU” nghién ctru vé kha ning xir li nu6e thai cao su cia hai ché pham sinh
hoc ENCHOICE va PM-6. Tir d6 dua ra két qua so sanh vé hiéu qua xt li ctia hai ché
pham ENCHOICE va PM-6.

Tién hanh thi nghiém bd tri theo kiéu 1 yéu té va dugc bd tri hoan toan ngau
nhién RCBD (Randomized Complete Block Design) v6i 3 nghiém thic va 5 khéi
tuong tng v6i 5 1an lip lai.

1. Khong dung ché pham (DC).

2. BO6 sung ché pham ECHOICE (EM).

3. BO sung ché pham PM-6 (PM).

Tién hanh phan tich cac chi ti€éu: Panh gia cam quan, N-NHj3, H,S, BOD, COD,

pH. Tlr 46 dua ra két qua so sanh giira cac nghiém thtc.

Két qua dat dugc:

- C6 sy khac biét giita hai ché pham ENCHOICE va PM-6 trong viéc xtr li

nudce thai cao su.

+ ENCHOICE cho két qua tot hon trong kha nang xur i mui (danh gia cam

quan, N-NHg;, H,S).

+ PM-6 cho két qua tot hon vé cac chi tiéu BOD, COD.
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PHAN 1. MO PAU
1.1. Pit van dé

San xuit mi cao su dem lai ngudn loi 16n vé kinh té cho nuéc ta, nhung ta
khong thé khong quan tdm dén mot lugng nudc thai 16n tir viée san xuat mu cao su.
Céac nha may san xuét va ché bién mu cao su tao ra mot luong nudce thai 1on c6 do 6
nhiém cao, gy mui khé chiu néu nhu khong dugc xir 1i ki. Viéc xir i nuéc thai & cac
nha may cao su phai dugc quan tim tir giai doan thiét ké, nuéc thai phai xir 1i trude khi
d6 ra ngudn. Viéc xur 1i tot nudc thai trong ché bién mu cao su s& ¢6 loi cho chung ta
trong viéc bao vé moi truong sinh thai, c6 thé dung lai ngudn nudc thai qua xir 1i dé
san xuAt mu cao Su.

Nhan thutc réng sy phat trién cong nghi€p, qua trinh do thi hoa, hién dai hoa céd
lién quan dén sy khai thac va sir dung hop 1y tai nguyén thién nhién nhung van gitr
dugc moi truong trong lanh, Cong ty Cao Su MangYang truc thudc tong cong ty cao su
Viét Nam dang dau tu qui trinh k¥ thuat va cong nghé ciing nhu phuong an xir 1y chat
thai tai Nha may ché bién mu cao su K’Dang huyén Dak Poa tinh Gia Lai; nhim dam
bao cho sy phat trién khu vue, khong tao ra tac hai 16n gay 6 nhiém méi truong.

Song song véi viéc chu trong xdy dung hé thong xtr li nudc thai phu hop thi
viée sir li nude thai bang phuong phép sinh hoc (Biological treatment process) thudng
duoc ap dung nhu mot quy trinh céng nghé cho hiéu qua xtr li cao dbi voi nude thai
gidu chat hitu co va than thién v6i moi truong. Mot sé phuong phap xir 1i sinh hoc nhur:
str dung kha nang sdng va hoat dong cua vi sinh vat dé phan hiy cac chat hiru co trong
nude thai; dung ché pham sinh hoc dé xu 1i, va ché pham sinh hoc ¢6 hiéu qua cao ddi
v6i xir li mui. Viée sir dung ché pham sinh hoc hop 1i dem lai hiéu qua vé mat xtr 1i va
kinh té anh hudng 16n dén qua trinh xir 1i nude thai cao su.

Xuit phat tur thuc té nay, dugc su cho phép cua ciia Bo Mon Cong nghé¢ Sinh
Hoc — Trudng Pai Hoc Nong Lam TP. H6 Chi Minh, cong ty cao su MangYang, dudi
s huéng dan cta Tién s Bui Xudn An, t6i tién hanh thue hién khoa luan tt nghiép:

“SO SANH HIEU QUA CUA HAI CHE PHAM SINH HQC PM-6 VA
ENCHOICE TRONG XU LY NUOC THAI CUA QUA TRINH SAN XUAT MU
CAO suU”»



1.2. Muc dich

So sanh kha ning xt li nudc thai cao su cia hai ché pham sinh hoc ENCHOICE
va PM-6
1.3. Muc tiéu

Phén tich, danh gia kha ning xir 1i cia 2 ché pham trén; dua ra két qua va phan
tich so sanh
1.4. Yéu cau

+ Panh gia kha nang xur 1i cia 2 ché pham qua céc chi tiéu

- Cam quan vé& mui

- Céc chi tiéu vé vat li, héa hoc, sinh hoc.

+ So sanh kha nang xir 1i cia 2 ché pham ENCHOICE va PM-6 : dic biét kha
nang xu li vé mui.
1.5. Giéi han pham vi nghién ctru

- Thoi gian nghién ciru tir 15-03-2006 dén 30-07-2006

- Nudc thai chua qua cac giai doan xur 1i khéc.

- Thyc hién nghién ctru & qui mé phong thi nghiém.
1.6.Pdi twong Nghién ciru

- Nudc thai dugc 1y tai nha may ché bién mii cao su K’Dang thudc cong ty cao
su MangYang tai huyén Pak Poa tinh Gia Lai.
1.7. Y nghia thue tién

- So sanh, danh gia duoc hidu qua xir 1i ché phadm PM-6 (duogc san xuét trong

nuéc) va ENCHOICE ( dugc san xuat tai M).



PHAN 2. TONG QUAN TAI LIEU
2.1.Tinh hinh 6 nhiém nuéc thii cong nghiép
2.1.1. Tinh hinh 6 nhiém nwéc & Viét Nam

Theo Cuc Bao Vé Mo6i Truong thudc Bo Tai Nguyén Moi Truong Viét Nam[7],

hién nay tinh hinh 6 nhiém nudc thai do qua trinh san xut cong nghiép ¢ Viét Nam rat
dang lo ngai. Nudc thai gy anh hudéng nghiém trong dén ngudn nudc sinh hoat cta
nguoi dan.
Nhu & ngudon nuéc song Sai Gon — Pong Nai, noi cung cdp nudc cho
Tp. HO6 Chi Minh, Bién Hoa, Thi Dau M6t dang bi 6 nhiém ning né. Két qua kiém tra
m&i day cho thay cac tiéu chuan vé sinh déu khong dat yéu cau. Qua két qua quan tric
m&i nhét ciia Vién Tai Nguyén va Mo6i Truong (Khoa Méi Truong-Tai Nguyén, Dai
hoc quéc gia Tp. H6 Chi Minh)[10] thuc hién tir mau nuéc liy & khu vuc song
Sai Gon — Pong Nai cho thay tinh hinh nudc ¢ day dang co chiéu hudng xau di, dic
biét cac chi tiéu vé BOD, COD, DO déu vuogt qua tiéu chuan cho phép cta nguén nudc
mit. Néu 6 nhiém hitu co nhu vay thi tom ca kho ma séng duoc (BOD=62mg/1). Vi
vay cac co quan Tai Nguyén-Maoi Truong can sdm canh bao va co bién phap kiém tra
céc & s& san xuat thai nudc thai 6 nhidm ra cac khu vuc song.

Nudc thai cong nghiép chua qua xtr li gdy anh huéng 16n dén nudc ngam: Theo
bao cdo ctia to chirc UNICEF thi tinh hinh 6 nhiém asen trong nuéc ngam & Ha Noi 1a
nghiém trong va tinh hinh c6 chiéu hudéng ngiy cang xau di. Khong chi riéng gi Ha
Noi va céc tinh thanh khéc trén nudc ta cling bi 6 nhiém asen rit cao (Mot khao sat cua
UNICEF véi 12461 miu nudc tai cac giéng khoan ¢ 12 tinh thanh).

Vi vay xu li tét ngudn nudc trong san xuat cong nghiép mang lai sy trong sach
cho moéi trudng va dam bao cudc sdng cta nguoi dan.

2.1.2. Hién trang hé thong xir li nwéc thai & Viét Nam

Theo CIRENet [11], Trong cudc hoi thao vé xir li nude thai cong nghiép va do
thi (4/2003), TS. Pham Minh Tan — Phé giam déc S¢6 KHCN&MT tp. H6 Chi Minh
cho biét day 1a vin dé hét stc 1 birc bach. Gan nhu tit ca cac doanh nghiép vira va
nho trén Viét Nam déu chua co hé théng xa 1i nudc thai, ngoai ra Tp. H6 Chi Minh

con 12 khu cong nghiép chua c6 hé thdng xu 1i chét thai.



Hau hét cac nha may san xuit ma cao su trude ddy déu chua co hé théng xir li
chat thai, va hién nay thi nhiéu cong ty san xuit mu cao su trong nudc dang dau tu hé
théng xt li nudce thai hién dai theo tiéu chuin vé moi truong cua Viét Nam. Nhu Gia
Lai: cong ty cao su MangYang va cong ty cao su Chu Sé dang x4y dung hé thng xir 1i
chat thai dat tiéu chuan va chét lugng. O Binh Phudc dang xay dung hé théng xur i
chét thai voi vén du tu 17 ti ddng voi cong sudt 2500m*/ngay dém [9]. O Bdng Nai
thi hau hét cac nha may ché bién mu cao su da co hé thong xir 1i nude thai cao su.
2.1.3. Cac cong nghé wrng dung xir li nwée thai

- Phuong phép xur li nude thai theo cong nghé Glowtec Enviroment — cong ty
chuyén vé xur 1i nudc thai & Singapore. Dung bun sinh hoc dé xur 1i nude thai cao su
trong qua trinh x1r 1i sinh hoc (theo CIRENet [11]).

- Phuong phap xur 1i nuée thai bang hé thdng dit ngdp nudc nhan tao: cé lién
quan t&i qua trinh vat li, héa hoc, dac biét 1a sinh hoc xay ra trong do. Tu két qua
nghién curu cho théy tat ca cac thong s6 6 nhiém nhu DO, BODs, COD, N-NHs, PO43',
SS déu giam dang ké, pH vé muc trung tinh. Hé thong xir 1i nay chii yéu dung xir li
nuéc thai chtra nhiu chat hitu co nhu: nudc thai nha may ché bién gidy, ché bién thuc
pham, bia ruou, ca phé va cac co sé giét mo [4]

- Dung ché pham sinh hoc dé xur 1i nudc thai cong nghiép: dung ché pham
ENCHOICE xtr li nudc thai trong quéa trinh ché bién mu cao su (theo cong ty
Envoromental Choices tai Viét Nam[8]). Dung ché pham sinh hoc PM-6 trong xir li
mui hoi nude thai ( theo Cong ty Cong trinh D6 Thi Ninh Thuén [6])..

2.1.4. Tinh hinh chung ciia nha may ché bién mi cao su K’Dang

Theo Cong ty cao su MangYang [2], nha may ché bién mu cao su K’Dang ndm
trén dia ban 13 x4 thudc 3 huyén cua tinh Gia Lai. Hién nha may dang san xuit véi san
pham chu yéu 1a mi to v6i cong suat 2500 tin/nam. Trong tuong lai nha may s& dau tu
day chuyén san xudt mu tap dé ché bién nhimng san pham du thira con sot lai trong qua
trinh san xuat mi to voi cong suat 5000 tan/ndm. Udc tinh mdi tin cao su tap duge san

xuét tiéu thu 25m® nude va 20m® nude cho mot tin mu to.



Hinh 2.1: Nha mdy ché bién mu cao su K’Dang

Nha may chi hoat dong mudi thang mot nam tir thang 4 dén thang 1 nam sau,
trong d6 3 thang dau san xudt it, 3 thang sau san xuat trung binh va 4 thang cudi 1a
nhimg thang cao diém. San luong mua cao diém chiém 60% san luong ca nam. Hién
nay toan bo nude thai tir nha may duge dua vao muong din sau d6 xa truc tiép ra sudi.

Luu lugng nude thai vao ngay cao diém co thé 1én dén 1 100m3/nge‘1y,dém.

Hinh 2.2: San xuat tai nha may



Hinh 2.3: Hé thong xtr li nudc thai dan xay dung

Nha méay hién dang san xuat mu t& v6i cong suét: 2500 tin/nim

Téng luu lugng nudce thai/nim: 175000m®. Viéc khong xir 1y tot luong nudc
thai trén s& gay anh hudng rat 16n dén moi truong sinh thai quanh khu vue nha may. Vi
vay cong ty dang chu trong dau tu hé thong xur 1y chét thai theo tiéu chuan Viét Nam.
2.2. Céc yéu t6 gy 6 nhiém trong san xuit mii cao su
2.2.1.Céc yéu to gay 6 nhiém

- Nudc thai trong qua trinh ché bién mi cao su dugc xem 14 loai nude thai "kho
chiu nhét", bai nd khong chi chira kim loai nang, chét rin... ma con c6 mui hoi thdi rat
kho chiu. Trong d6, ngudn gdc mui hoi thdi 1a amoniac, sulfur hydro, cac axit béo bay
hoi c6 tac dong khong nho dén sirc khoé ctia con ngudi.

-Céc thanh phan gdy 6 nhiém nudc thai c6 ngudn gbe tir nguyén liéu nhu cac
Protein, cac Lipid, Hydrocacbon, acid béo tu do. Céc thanh phan gay 6 nhiém c6 ngudn
gbc tir qua trinh ché bién 12 NHs, va céc acid hitu co.

- Cac yéu t6 1am 6 nhiém nuéc:

+ Cac chét gay tiéu hao oxy

+ Mam bénh

+ Chét hiru co tong hop

+ Dau m&

+ Hoa chat vo co va chat khoang.



2.2.2. Su tac dong ciia nudc thai cao su l1én moi truong
2.2.2.1. O nhiém khong khi
Su 6 nhiém khong khi trong ché bién mu cao su gy ra chu yéu boi NH; va H,S.

-Ammonia (NHs):

La chit khi khong mau, mui khai, dé tan trong nudc, nhe hon khong khi
(d = 0.59). O pH thip NH; s& hoa tan trong nudc va ton tai & dang NH,", pH cao khi
NH; béc hoi vao khong khi gy mui kho chiu

Khi con ngudoi hit phai nhidu khi NH; (trén 25 mg/m®), s& c6 triéu chung dau
dau, chong mat.. Khi NH;3 tic dong chu yéu 1én hé ho hép cua con nguoi, cu thé 1a
bénh viém phdi va cac bénh vé phoi.

-Hydro Sufur (H,S):

La san pham cua qua trinh phan hay ky khi ¢6 mui tring thdi, nang hon khong
khi (d = 1.19) tan trong nudc 1a loai khi rat doc tac dong truc tiép 1én hé than kinh khi
ngui phai.

Pay 1a loai khi gay kich ung vé dudong ho hap, niém mac, va két mac, hé than
kinh khi con nguoi hit phai. Triéu chimg ciia nguoi hit nhiéu khi H,S 12 mat tri giac bat
ngo, co gidn dong tir, dong kinh..co thé gy ngat va dan dén tir vong.
2.2.2.2. Sy 6 nhiém nuéc

Trudc day hau hét cac nha may ché bién mu cao su & Viét Nam chua c6 hé
thong sir 1i nude thai cao su hodc c6 ma chua hiéu qua. Piéu nay din dén su 6 nhiém
nuéc & song, sudi, va nudc ngdm boi cac chit gdy 6 nhidm nhu acid, amonia,
tap cht - chat hitu co khé phan huy, dau m4...
2.2.2.3. Sw 6 nhiém dat

Pay 1a budc 6 nhiém trung gian, trudc khi nudc thai thim xudng, gay 6 nhiém
cho nudc ngam.

2.3. Cac phwong phap xir li nwée thai
2.3.1. Phwong phap xir li co hoc

Bén chit ctia qua trinh x 1i co hoc 1a gdm nhiing qué trinh ma khi nuéc thai di
qua qua trinh d6 s& khong thay doi tinh chat hoa hoc va sinh hoc ciia né. Xir 1i co hoc
nhim nang cao chit luong va hiéu qua cta cac bude xt Ii tiép theo.

Qua trinh xir 1i co hoc thudng duoc ap dung & giai doan dau cia qua trinh xir 1i
hay con goi 1 qua trinh tién xir li, qué trinh nay dung dé loai cic tap chit vo co va hitu
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co c6 trong nudc. NO duge coi nhu la bude dém nham dam bao tinh an toan cho céc
thiét bi va cac qua trinh xir 1i tiép theo. Tuy theo dic diém cia cac loai Cin c6 trong
nude thai, cac cong trinh don vi sau ddy c6 thé duoc 4p dung: song chin rac va luéi
chin réc, bé léng cat, bé léng dot I, bé tach keo, bé diéu hoa. ..
2.3.2. Phuwong phap xir li h6a hoc

Co s& cua phuong phap nay 13 cac phan tmg hoa hoc dién ra giita chat 6 nhidm
va hoa chat thém vao. Nhitng phan g dién ra c6 thé 1a phan (mg oxy héa khir, phan
g trung hoa, keo tu tao két tia hodc cac phan tng phan hiy doc hai. No6i chung, ban
chét cua qua trinh xtr li nudc thai bang phuong phap hoa hoc 1a ding mot s6 hoa chat
va bé phan tng nham nang cao chat lugng ciia nude thai dé dap ung hiéu qua xir li cua
cac cong doan sau.
2.3.3. Phwong phap xir li sinh hgc

Xt 1i nudc thai bang phuong phép sinh hoc 1a viéc sir dung kha ning séng va
hoat dong cua vi sinh vat dé phan hity cac chit ban hiru co trong nudc thai. Cac vi
sinh vat st dung mot s6 hop chat hitu co va mot sé chat khoang lam ngudn dinh
dudng va tao ra ning luong. Trong qua trinh dinh dudng chung nhin duoc cic chat
lam vat li¢u xay dung té bao, sinh trudng va sinh san nén khoi luong sinh khdi duoc
tang 1én.

Phuong phép sinh hoc thudng duogc st dung dé 1am sach hoan toan cac loai
nudc thai c¢o chtra cac chat hiru co hoa tan hodc cac chit phan tan nho, keo. Do vay,
phuong phap nay thuong dung sau khi loai cc tap chat phan tan tho ra khoi nude thai
bang cic qué trinh di trinh bay ¢ trén. Pdi voi cac chat vo co chita trong nude thai thi
phuong phéap nay dung dé khir chat sulfit, mudi amon, nitrat — tirc 1a cac chét chua bi
oxy hoa hoan toan. San pham cudi ciing ctia qua trinh phan hity sinh hoa cac chét ban
s& 1a : khi CO,, nito, nuéc, ion sulfate, sinh khoi...Cho dén nay nguoi ta da biét nhiéu
loai vi sinh vat c6 thé phan huy tit ca cac chét hitu co co trong thién nhién va rat nhiéu
chét hitu co nhan tao.

Do vi sinh vat dong vai trd chu yéu trong qua trinh xr 1i sinh hoc nén cin cir
vao tinh chat, hoat dong song ctia chiing, ta c6 thé chia phuong phép sinh hoc thanh 2

dang chinh sau:



+ Xir ki sinh hoc trong méi trudng hiéu khi: Qua trinh hiéu khi dua trén
nguyén tac 14 vi sinh vat hiéu khi phan huy cac chat hitu co trong diéu kién c6 oxy hoa
tan tao ra CO,, NHj;, té bao mai, cac san phém khac, nang lugng..Céc vi sinh vat nay
dugc goi 1a bun hoat tinh. Chung tur sinh ra khi ta thdi khéng khi vao nuée thai. Vé
khéi luong, bun hoat tinh dugc tinh bang khéi lugng chét bay hoi ¢6 trong ham luong
bun (can kho) doi khi con goi 1a sinh khéi.

+ Xir ki sinh hoc trong méi trwomg ki khi: Ngoai phuong phép xir 1i hiéu khi
ta cling c6 thé loai bo cac cac chit hiru co c6 trong thanh phan cin cua nudc thai bang
vi sinh vat tuy nghi va vi sinh vat ki khi. Trong do chiém wu thé 1a céc vi sinh vat ki
khi. Qua trinh phan hay ki khi cac hop chéat hitu co thuong xay ra theo hai giai doan
chinh: giai doan 1én men acid, giai doan 1én men kiém (Ién men methane). Cac san
pham sinh ra rat nhiéu khi CO,, CH,, H,S, idol, scatol, mercaptan... Ngoai ding vi
sinh vat ra, hién nay phuong phéap xir 1i sinh hoc con dung ché pham sinh hoc. Cac ché
pham sinh hoc thudng duoc tong hop tir cac chat co ngudn gdc thién nhién. Cac ché
pham sinh hoc nay c6 uu thé vé xir 1i mui c¢6 trong nude thai.

2.3.4. Xt li can (bun) ctia nwée thai

Can léng 0 cong doan xur li so bd va & cong doan xtr 1i sinh hoc con chira nhiéu
nuéc, thuong c6 dd am dén 99% va chtra nhiéu cin hiru co con kha ning théi rita vi thé
can phai c6 mot s6 bién phap dé xur 1i tiép cin lang, 1am cho cin 6n dinh (khéng con
kha nang théi rita) va loai bot nudc ra khoi can dé giam nhe trong lwong va khdi tich

cua can, trudce khi thai ra nguodn.



So db 2.1. Day chuyén xtr li nudc thai cao su

Nude thai mu to

Nudc thai mu tap

l

Ngan thu cat

A 4

SCR tho

A 4

A

NaOH

v
> Béganmi Polymer
<—
‘ | -
Air blower >  Bé can bang
PAC Y
> Bé keo tu
Polymer v

——»  Bétaobong

.

Bé tuyén nbi

A 4

A

Muong oxi hoa

'

Bé ling 2

B¢ lang ngang

'

Cholorine Bé phén tmg Cholorine

Y

A 4

Bé théi khi

v

l

Dong thai ra

A 4

Bé chtta bin Air blower
—
\ 4
Bon tron bun Polymer
4—

A 4

May ép bun

l

Bun kho

( Theo cong ty TNHH Glowtec Enviromental Viét Nam [1] )
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Nude thai sau xtr li dat tiéu chuan loai B theo tiéu chuan Viét Nam TCVN 5945-1995
va tiéu chuidn TCVN 6984-2001 nhu sau:

Bang 2.1: Bang chi tiéu Viét Nam vé nuée thai.

STT Chi Tiéu Pon vi Gidi han t6i da

1 pH 6-8,5

2 BOD;20°C mg/l 35

3 CoD mg/I 70

4 Chét rin lo limg mgl/l 80

5 Pam tong s mg/I 60

6 NH; mg/I 1

7 H,S mg/l 0,1

(Theo CIRENEet[7])

2.4. Cac chi tiéu danh gia va xac dinh nwéce thai

Theo gido trinh [3]
2.4.1.0xy hoa tan (DO- Dissolved Oxygen)

* Y nghia mdi truwong:

Oxy hoa tan 1a yéu té xac dinh sy thay doi xay ra do vi sinh vat ki khi hay hiéu
khi. Pay 1a chi tiéu quan trong nhét lién quan dén viéc kiém soat 6 nhiém dong chay.
Ngoai ra, DO con la co sé cua viéc xac dinh BOD nham danh gia mirc 6 nhiém cua
nudc thai sinh hoat va nudc thai cong nghiép.

Tat ca cac qua trinh xtr i hiéu khi phu thudc vao sy hién dién cua oxy hoa tan
trong nudc, viéc xac dinh DO khong thé thiéu vi do6 1a phuong tién kiém soét téc do
suc khi, nham dam bao di1 lugng oxy thich hop cho vi sinh vat hiéu khi phat trién. DO
cling 1a yéu t6 quan trong trong su an mon sat thép, dic biét trong hé théng cap nudc
10 hoi.

* Nguyén tic:

Dua trén su oxy héa Mn?* thanh Mn** boi lugng oxy hoa tan trong nude.

*Phwong phdp: Theo phuong phap Winkler cai tién.

Dinh phan bang Na,S,05 0.025M

Tinh toan: 1ml Na,S,03 0.025 M da dung = 1mg O,/L.
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2.4.2. Nhu cau oxy sinh h6a (BOD-Biochemical Oxygen Demand )
* Y nghia méi truong:

BOD 1a chi tiéu dé x4c dinh mtc d6 6 nhiém cta nudc thai sinh hoat va cong
nghiép qua chi sb oxy dung dé khoang hoa cac chét hiru co...BOD con lién quan dén
viéc do lugng oxy tiéu thu do vi sinh vat khi phan huy chét hitu co ¢6 trong nudc thai.

* Nguyén tic:

Phuong phap xac dinh BOD la phuong phap oxy hoa udt, trong d6 vi sinh vat
song giir vai tro oxy hoa cac chit hitu co thanh CO, va H,0.

*Phwong phap:

Po ham luong 6xy hoa tan (DO) ban dau va sau 5 ngay u ¢ nhiét d6 20°C (nén
con goi 1a BOD:s).

2.4.3. Nhu cau oxy héa hoc (COD-Chemical Oxygen Demand)

*Y nghia méi trudng:

Nhu cau oxy héa hoc 13 lugng oxy can thiét dé oxy héa cac chét hitu co trong
thanh phan nudc thai bang phuong phap hoa hoc

COD 1a mot trong nhiing chi tiéu dic trung dung dé kiém tra 6 nhiém cia
ngudn nudc thai sinh hoat va cong nghiép.

*Nguyén tic:

Hau hét tat ca cac chat hitu co déu bi phan hay khi dun s6i trong hdn hop
cromic va acid sulfric:

CyHa0p + ¢ CrO;* + 8¢ H" — (a+8¢) H,0 + 2¢ Cr**
Véic=2/3n+a/6-bl3

Luong potassium dicromate biét trudc s& giam twong Gmg véi lugng chét hiru
co c6 trong mau. Luong dicromate du s& dwoc dinh phan bang dung dich
Fe(NH,)»(SO,); va luong chit hitu co bi oxy twong duong qua Cr,0-2* bi khir, luong
oxy tuong duong nay chinh la COD

Phwong phap:

Dinh phan bang dung dich FAS (ferrous ammonium sulfate)

2.4.4. pH

pH 1a dai luong dic trung cho tinh axit hay kiém trong mau nuéc thai. pH chi
phéi moi hoat dong cua vi sinh vat va ché phrflm sinh hoc c6 trong nudc thai. Vi vy,
pH can dugc kiém soat thich hop khi xir 1i nude thai bang phuong phap sinh hoc.
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pH dugc do bang may. Trudc khi do pH ctia mau nuée, pH cta may dugc
chuan bang dung dich chuén c6 gia tri pH=7.
2.4.5. Ham lugng N-NH;

*Y nghia méi trudng:

Su hién dién ctia ammonia trong nudc mat hodc trong nudc ngém bat dau tur
hoat dong phan hiy chat hiru co do cac vi sinh vat trong diéu kién yém khi . Dbi voi
ngudn nude ding cho sinh hoat ammonia dugc tim thay khi bi nhiém ban boi cac dong
nuée thai. Trong mang ludi cdp nudec ammonia con duoc sir dung duéi dang hoa chit
diét khuan monochloramine, dichloramine, trichloramine.

*Nguyén tic:

Chung cat va hap thu dich hing vao dung dich acid boric ¢ chi thi mau hdn
hop. Sau d6 chudn bang dung dich acid H,SO, 0.02N, diém két thuc chuan d6 khi dung
dich chuyén tir mau tim sang xanh rd rét

NH," + OH = NH; + H,0
NH;3; + H3BO3; = NH4;H,BO;
H,BO5; + H" = H3BO;

* Phwong phdp: NH; hoa tan trong nuéc duoc xac dinh bang phuong phap
Kjeldahl.

2.4.6. Hydro Sulfur (H,S)

Khi H,S hoa tan trong nude duge xac dinh bang phuong phap lodine

*Phwong phap:

Dung dung dich CdCl, cho vao lo chtra mau, néu c6 H,S sé& cho két taa, rdi dinh
phan bang Na,S,05 0.01N
2.4.7. Mui

Mui danh gia mtrc do 6 nhiém ctia nude thai do khi H,S, NH3 va nhiéu khi khac
tao ra trong qua trinh san xuat cong nghiép. Panh gia bang cach thu thap y kién cua hoi

dong cam quan.

13



2.5. Gi6i thiéu hai ché phim PM-6 va ENCHOICE
2.5.1. Ché pham PM-6 ( Cong ty cong trinh d6 thi Ninh Thuan [6])
2.5.1.1 Giéi thiéu chung

Hinh 2.4: Ché \phém PM-6

Ché pham sinh hoc néi trén dugc san xuit boi Cong ty Cong trinh do thi Ninh
Thuén . P.M-6 13 mot ché phém sinh hoc dugc ché bién tir dich chiét cac loai cay thao
dugc bang phuong phap 1én men véi cac loai vi sinh ¢6 ich va ndm men dugc ding
trong cong nghé ché bién thyc pham.
2.5.1.2. Cong dung ché pham

Qua két qua kiém nghiém cua cic don vi chic ning cho biét, ché pham
P.M-6 c6 cong ning nhu mot loai phan bén 14, gitip cAy phat trién tét nhung khong gay
hai cho nguoi va dong vit, déng thoi ¢6 thé sir dung dé dac tri mot s loai bénh nhu
gh¢ lac, 16 mom long moéng trén gia stc va xt 1y hiru hiéu mui hdi cua chét thai, xac
chét dong vat.
2.5.1.3. Ung dung ché pham trong xir li chat thai

Theo nguén CIRENet [12]

- Ché pham PM-6 di duogc ung dung thanh cong dé xir li rac thai. Rac khi thu
gom, dé tranh mui hdi can phun dung dich PM-6 theo ti 1&: 1 lit PM-6 pha trong 30 lit
nudc phun cho 15m° réc. Chuén bi 4, thanh va day bé duoc phun PM-6 nguyén chat
v6i lidu luong 0,2 lit/m?, va thém P2 thi duoc rai déu trén day bé véi lidu luong 0,6
kg/m? (ché phdm P2 do cong ty cong trinh d6 thi Ninh Thuén san xuit). Réc trude khi
dua vao bé duoc tron déu theo ti 1& 1 1it PM-6 va 1 kg P2/m? rac. Sau do, rac dua vao
bé 1 theo timg 16p day 20cm, mdi 16p rai P2 theo lidu lwong 0,6 kg/m®. Phin trén cing
ctia bé dugc phi bang bat nhya dé giir nhiét. Thoi gian du dé phan hay rac 1a 28 ngay.

14



Trong khoang thoi gian ndy, cir 3 ngdy mot 1an lai phun bd sung PM-6 trén bé mit voi
lidu lwong 0,1 lit/m?.

Vé6i ky thuat don gian, chi phi thap, hoan toan sir dung cac ché pham trong
nude nén cac cum dan cu, ving nong thon déu co thé ap dung véi quy mé thich hop dé
xtr 1y rac thai gop phan giam thiéu tinh trang 6 nhiém méi truong.

Hién nay thi chua c6 nghién ctru trén xir i nudc thai, vi vy can c6 nghién ciru
dé danh gia kha nang xi 1i cuia ché pham PM-6 trén nudc thai.

2.5.2. Ché pham ENCHOICE (Cong ty Enviromental Choices tai Viét Nam [8])
2.5.2.1. Giéi thiéu chung

Hinh 2.5: Ché pham ENCHOICE
Ché pham ENCHOICE do cong ty Enviromental Choices, Inc., & Costa Rica san xuét
va cung cip. Ché phim co nhitng tmg dung ty rira dic biét, khir mui, kiém soat con
trang nhu rudi, mudi, tai cac nha may ché bién thuc pham, thit gia suc, gia cAm trén
pham vi toan lién bang.[8]
2.5.2.2. Thanh phin
San pham c6 nhing thanh phan nhu sau: mat duong mia, cac loai men, tao, cac
chit hoat dong bé mat, acid citric, acid lactic va nuée.
2.5.2.3. Cong dung ché pham
e  Khir mui rat hidu qua, dic biét 1a nhitng mui c6 ngudn gdc tir cac khi
ammonia (NHj;), hydro sulfua (H,S) va mot sé khi gay mui hoi théi kho
chiu.
e  Lam giam va diét rudi, mudi, va cac loai con trung nho, nhung tuyét dbi
an toan cho moi trudng, con nguoi va cac loai dong thyc vat
e Kich thich ting truéng vi sinh, dic biét trong méi trudng hiéu khi.
e  Tay nhon hiéu qua.
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e (Cai thién dang ké tinh chat va thanh phan nudc thai.

e  Thiic diy nhanh qu4 trinh phan huy va rat ngan thoi gian u.

2.5.2.4. Tinh chit hoat dong

e  Thiic diy phan tmg théng qua xic tac cua cac loai enzyme trong thanh
phan men téng hop.

e  Khir mui thong qua phan tmg hod hoc thay ddi tinh chét ciia ammonia,
hydro sulfua va cac loai acid béo khong 6n dinh. Ché pham c6 tac dung
khir mui tirc thoi, hidu qua véi nhiéu loai mui khéc nhau.

e Hoat dong t6t trong moi trudng hiéu khi (c6 oxygen).

e  Hoat dong tbt trong day bién thién nhiét do rong (tir nhiét do trén diém
dong dén 55°C).

e Do pH khoang 4,5 va hoat dong hi€u qua trong mdi truong c6 do pH
trung binh tur 3,5 dén 9,5

e Hoan toan khong nguy hiém va doc hai ddi v6i con ngudi, cac hé sinh
thai bién, dong vat va thuc vat.

e  Khong gay di tmg, khong nguy hiém, khong chay, nd.

ENCHOICE c¢6 kha niang khir mui trong méi trudng thong qua cac co ché hoat dong
khac nhau, ddu tién va quan trong nhét 1 co ché hoa tan. Co ché nay dugc hd tro bang
phuong phap phun swong, tao ra cic giot nudc ¢ kich thude cyc nho va di chuyén véi
tdc do 16n (str dung voi1 phun suong ap luc manh), su thay ddi tinh phan cuc cua nudc,
anh hudng cua hién tuong tich dién trén bé mat giot nudc. Két qua tdi vu sé dat duogc
khi &p dung cac phuong phap thuc hién nhu sau:

e Phun suong dung dich

e Suc khi dung dich da pha ENCHOICE

e Phun xit cuc bo

e Tron déu tryc tiép voi cac nguyén vat liéu tac nhan gdy mui.

Mic du duoc ing dung chinh dé khir mui, trong nhiing diéu kién thich hop,
ENCHOICE ciing c6 thé duogc su dung cho muc dich khéng ché qua trinh sinh mui.
ENCHOICE c6 kha ning khtr mui d6i v6i hau hét cac loai mui hoi ¢6 ngudn gde hiru
co thong qua viéc diéu chinh ty 1& str dung, tan suat s dung, ty 1¢ hop chat va do pH.

Do dung dich ENCHOICE ciing c6 thé tao mui nén ché phim ciing c6 tinh ning bao
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mui (Masking). Tuy nhién, tinh bao mui (Masking) khéng dugc xem 1a mot co ché khir
mui. ENCHOICE khi dugc st dung dung ty 1€ thich hgp s€ hoan toan khong tao ra
mui, ké ca mui hoi hay mui thom ty nhién cua ché pham.

2.5.2.5. Cac dé tai ing dung ciia ché phim

Cong ty Enviromental Choices di c6 nhiéu thi nghiém vé 1 phan compost nhur
“a phan giun va EcoEnzyma”, “u compost vo qua ca phé va ENCHOICE”, “u compost
phan ga (dung chat don 1a mac cua) va EcoEnzyma”, két qua cho thiy thoi gian
phan duoc rat ngin, ham luong dinh dudng dugc bao toan va mui giam mot cach dang
ké. Ciing theo ngudn tin nay, & Gambia, Ty Phi ciing c6 thi nghiém vé composting
nhu “0 phan bo khd va vo dau phong nghién nhd c6 xu 1y Enchoice”.(nguodn tin tir
cong ty Enviromental Choices [8])

O trong di c6 nhiéu nghién cru vé qua trinh compost nhu: “a hiéu khi phan
heo véi ché pham EM”, “dinh lugng va phéan 1ap cac vi sinh vét c6 trong phan compost
clia trai heo Chiasin”, “4 yém khi lién tuc phan heo (Continous composting) c¢é st dung
chat mo6i” (Ngbé Ptc Loc (2002), Trinh Thanh Kim Chi (2001), V& Thi Kiéu Oanh
(2001)). Ddi v6i viée str dung ché pham ENCHOICE dé xur 1i nudc thai cao su, cong ty
Enviromental Choice tai Viét Nam da xur li nudc thai cao su tai nha may ché bién mu

cao su thudc cong ty cao su Phuéc Hoa (Binh Duong) nhung két qua nghién ctru chua

thay rd. Can c6 nghién clru co ban, khoa hoc dé chiing minh hi€u qua cua ché pham.
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PHAN 3. VAT LIEU VA PHUONG PHAP THUC HIEN.
3.1 Thoi gian va dia diém
3.1.1 Thoi gian
- Ttr ngay 20/01/06 dén 15/02/06 viét dé cuong cua dé tai.
- Tir ngay 17/02/06 dén 25/03/06 thyuc tap khao sat, 1y s liéu tai cong ty cao
su MangYang
- Tir ngay 20/04/06 dén 30/06/06
+ Tién hanh thi nghiém khao sat so bo: danh gia lidu luong ché pham, tim nong
d6 pha lodng mau thich hop dé phén tich céac chi tiéu 1y hoa.
+ Chay mo hinh thi nghiém, phan tich chi ti€u 1i hoa cta cac nghiém thirc
Khoang thoi gian thyc hién lan lap laila 1 tuan
3.1.2. Pia diém
- Lay mau tai Nha may cao su K’Dang thudc cong ty cao su MangYang tinh

Gia Lai.

- Khu Thuc nghiém khoa cong nghé méi truong: chay mo hinh thi nghiém

- Trung Tam cong ngh¢, quan 1i Mo1 Truong & Tai Nguyén: phan tich cac chi
tiéu ly hoa.
3.2. Vat Liéu

- Nudrc thai trong qua trinh ché bién mu to.

- Ché pham sinh hoc: PM-6 va ENCHOICE.

- Dung cu thi nghiém: x6 thi nghiém (3 x6 véi thé tich 71), may do:
pH (hiéu HANNA Instruments 8417) .

- May thdi khi (luu Iuvong khi: 10L/phtt), 3 6ng dai 3m, 3 cuc da bot.
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- Cac dung cu va cac hoa chat can thiét dé phan tich mAu.
3.3. Phwong phap tién hanh
3.3.1.Mo ta thi nghiém

- Chuén bi dung cu thi nghiém gé)m 3 x6 c6 dung tich 71, may suc khi loai nhd
¢6 3 voi khi. Sau d6 1ap hé thong théi khi vao cac x6. Khi tién hanh thi nghiém céc x6
dugc rira sach bang dung dich tay rira.

* Cdch ldy mdu va bdo qudn:

+ MAu: Nudc thai caa qua trinh ché bién cao su mu to.

+ Vi trf 1dy mau tai murong dan nude thai ra.

+ Mau lay duoc chira trong can 301 va khong dugc 1ay day can (dé mot khoang
trong nhét dinh), can chita mau rira sach bang dung dich tay rira. Mau dugc luu 12h
truée khi chuyén vé phong thi nghiém. MAu dem phan tich dau vao dugc bao quan
riéng biét timg chi tiéu néu nhu chua phén tich:

* NH; : bao quan bang acid H,SO, 20%

* H,S: bao quan bang 2mg/1 zine acetate

* COD: bao quan bang 2ml H,SO./1l.

* BOD: bao quan bang 0,7 ml H,SO, + 1ml NaN; 2g/100ml)/300ml)

Va tat ca cho vao thung x6p c6 chtra da lanh.

- Trude khi cho mau vao vao x6 dé xt 1i, thuc hién qué trinh lac déu can chua
mau, cho vao mdi xd voi dung tich 1a 61 mdi xo.

- Tién hanh pha ché pham:

+ ENCHOICE: 1ay 1ml ché pham gdc, pha vao 100ml nudc cat, lac déu.

+ PM-6: 1y 1ml ché pham gdc, pha vao 100ml nuéc cit, lic déu.

- Sau d6 bo sung lan luot ché pham ENCHOICE va PM-6 di pha (1ml ché
pham gbc + 100ml nude cat) vao 2 x0, x6 con lai dung lam ddi chimg khong bo sung
ché pham. Tién hanh khudy déu, sau d6 bat may thdi khi (dam bao luu lwong khi lién
tuc trong 24 gio)

3.3.2. B6 tri thi ngi¢ém

Tién hanh thi nghiém b tri theo kicu 1 yéu td va dugc bd tri hoan toan ngiu

nhién RCBD (Randomized Complete Block Design) véi 3 nghiém thirc va 5 khi

tuong tng v4i 5 1an p lai.
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1. Khéng dung ché pham (DC).
2. Bo sung ché pham ECHOICE(EM).
3. B sung ché phim PM-6(PM).

= So dd bb tri thi nghiém:

Lan 1

DC EN PM
Lan 2

EN PM DC
Lan 3

PM DC EN
Lan4

DC PM EN
Lan5

EN DC PM

Thuong xuyén kiém tra viéc thoi khi, dé dam bao luu luong khi tao diéu kién
hiéu khi xay ra cho toan bd qua trinh xir 1i nudc thai bang ché pham.
3.3.3. Cac chi tiéu danh gia hiéu qua xir li

Dénh gia hiéu qua xtr 1i ché pham trong 24 gio.

3.3.3.1. Panh gia cim quan

* Mui:

Dung phiéu danh gia dé ghi nhan ¥ kién cua 7 ngudi, ldp lai 5 lan voi tong sb
kién 1a 35.

Céch danh gia 1a ngiri truc tiép vao mau nude.

Moi ngudi danh gia tat ca 3 nghiém thirc, sau d6 danh gia xép hang theo mirc
d6 mui, roi dién vao phiéu. Ngudi danh gid khong duoc trao d6i y kién dé dam bao
khach quan.

3.3.3.2. Chi tiéu héa-li (Theo gido trinh [3])

* pH: Po trude va sau khi xir i bang may do pH

* N-NHjs: Do trude va sau khi xur li theo phuong phéap Kjedahl

* H,S: Po trude va sau khi xir 1i bang phuong phap lodine.
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* BOD: Do trudc va sau khi xtr li bang cach do DO ngay dau tién va sau 5 ngay
(DOs)

* COD: Do trudc va sau xir 1i . Theo phuong phap dinh phin bang dung dich
FAS (Ferrous ammonium sulfate)

3.3.4. Phuong phap xir li s6 liéu

S liéu duogc xtr 1i bang phan mém Excel va Statgraphics 7.0 theo bang

ANOVA va tric nghiém LSD véi P=0,05
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PHAN 4. KET QUA VA THAO LUAN

4.1. Panh gia cam quan (Mui)

Mui 1a mét chi tiéu quan trong trong danh gia hiéu qua xu li cua ché pham, hai
ché phdm PM-6 va ENCHOICE déu c6 coéng dung tbt trong viéc xir 1i mui hoi théi.
Néu su 1én men hiéu khi tot thi mui tod ra moi trudng it va trong mot thoi gian ngan,
va nguoc lai néu khéng dam bao diéu kién hiéu khi thi mui (NHs, H,S,...) s& toa ra
trong mdi trudng nhiu va thoi gian kéo dai.

Mui 1a viéc danh gia chi tiéu moéi truong mang tinh chii quan, nhung 1a phan
danh gia mui hoi ctia nudce thai trong xr 1.

Lay ¥ kién ctia 7 ngudi, lap lai 5 1an voi tong s6 35 y kién danh gia.

Bang 4.1. Két qua danh gia tong hop mui (¥ kién)

, A , Murc do mui
Céc nghiém thuc T - - Z
Ratndng  Nang Vura Nhe Rat nhe
Pau vio 35 0 0 0 0
DC 0 35 0 0 0
EN 0 0 2 33 0
PM 0 0 4 31 0
40
35
30 —
o5 | | |ONhe
@ O Vira
x 20 —
> B Nang
15 | £ ~
M Ratnang
10 L
5 L
0 T T T
Péau vao DC EN PM
Nghiém thdrc

Biéu d6 4.1: Y kién danh gia tong hop mui
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*Nhdn xét

- Khi nuéc thai duge cho vao x6 thi c6 mui rat hoi va kho chiu (¥ kién cua tat
ca nhitng nguoi danh gia cam quan).

- Nuéc thai sau khi xir 1i ¢6 bd sung hai ché pham ENCHOICE va PM-6 cho
két qua tot hon, con x6 khong bd sung ché pham mui c6 giam 1a do qué trinh suc khi,
1am cho mui héi thoat ra ngoai, nén trong qué trinh xtr 1i x6 nay thoat ra mui rat kho
chiu. Trong qua trinh xtr li thi ché pham ENCHOICE do c6 co ché 12 bao boc mui thoat
1én (gilt mui hoi trong cac bot) cho nén trong khi suc khi ta khong c6 ngti thiy mui

hoi. O ché pham PM-6 c¢6 mui hoi nhe trong khi xir 1i.

o Tl

Hinh 4.1.X6 chira ENCHOICE Hinh 4.1. X6 chira PM-6

- Pay 1a két qua danh gia mang tinh chii quan, trong nghién ctru can duoc chuan
hoa va danh gia mang tinh dinh luwong thi két qua s& thuyét phuc hon.

- B6 sung ché pham da 1am giam rd rét mui ctia nudc thai.

- So sanh véi két qua khao sat & cao su Phuéc Hoa (Binh Dwong) ciia Nguyén
Khoa, 2006 [5] thi két qua 1am giam mui khi dung ché pham ENCHOICE & xu li
nuéc thai cao su cua toi t6t hon. Nguyén nhan do liéu luong ché phim bd sung cao
hon.
Tom lai c6 sy khac biét vé mui giita hai bién phap xu 1i bang ché phaim ENCHOICE
va PM-6 theo phuong phap danh gia cam quan, ECHOICE lam giam mui t6t hon
PM-6. B6 sung ché pham sinh hoc lam giam mui t6t hon so véi xir 1i khéng bd sung

ché pham.
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4.2. N-NHj;

N-NHjs 1a chi tiéu quan trong trong danh gia mutrc do 6 nhiém ctia nudc thai.
Két qua phan tich 5 lan.
Két qua phan tich dau vao: N-NH; = 135,6mg/I

Béang 4.2. Ham lugng N-NH3; trung binh ctia cac nghiém thure (sau xur 1i)

NH; (mg/l)
Nghiém thu 2c bié %NH; gia
gmem thuc Trung binh sD KhA,ac bl?t oNH3 glam
thong ké
DC 78,5 16 a 42
EN 55,6 1,32 b 59
PM 58,4 1,05 b 57
Ghi chu: ky tu a, b: khac bi¢t c6 y nghia véi P<0,05.
<, 90
£ 80
70
60
ig 0 NH3(mg/l)
30
20
10
(0]
DC EN PM
Nghiém thdrc

Biéu d6 4.2. Ham luong N-NHs trung binh cta cic nghiém thuc sau xir 1i.

%NH3 giam

%

70
60
50
40
O %NH3 giam

30

20
10

DC EN

Nghiém thdc

PM

Biéu d6 4.3.Ty 1& giam N-NHjs trung binh so véi dau vao
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*Nhdn xét:

- O tat ca cac nghiém thirc thi NH; déu giam so voi ban dau khi chwa xr Ii.

- Trong toan bd qua trinh xtr 1i khong c6 sy khac biét giita hai ché pham
ENCHOICE va PM-6, nhung c6 su khac biét v6i nghiém thirc DC (khéng bo sung ché
pham). Viéc giam ham luong NHj; so v6i ban dau 13 trén 55%, nhung 1a khong dang ké
va con rat 1on so voi tiéu chuin Viét Nam (1mg/l) déi nudc nude thai qua xir 1i dé d6
ra moi truong.

- Két qua xir li nu6e thai cao su bang ché pham ENCHOICE & cong ty cao su
Phudc Hoa cho két qua NH; thap hon rat nhiéu (0,06-sau 14 ngdy) (ngudn tir cong ty
ENCHOICE [8]). Su khac biét do ¢ day, do nudc thai da qua cac cong doan xur li khac,
thoi gian tac dong ché pham lau (14 ngay). Nudc thai cao su qua toan bd qua trinh xir 1i
gém vat li, hoa hoc, sinh hoc s& cho két qua tot hon dat chi tiéu moi truong. (Cong ty
TNHH Glowtec Enviromrntal Viét Nam[1], cho két qua NH; dat chi vé méi truong
trong xt li nudce thai cao su (ndm 2005))

- Luong NH; con cao do chat hitu co nhiéu trong qua trinh xtr 1i cia chung t6i,
vi vy nuéc thai cao su can phai qua nhiéu cong doan xtr i gdm: vt li, héa hoc, sinh
hoc sau d6 mai bo sung ché pham (trong qua trinh xtr 1i sinh hoc) dé dat hiéu qua xir 1i
t6t hon.

Toém lai khong c6 su khac biét vé chi tiéu N-NH, trong xu li nudce thai cao su,
giita 2 bién phap bang ché pham PM-6 va ENCHOICE, nhung hiéu qua hon d6i véi
viéc khong bo sung ché pham (DC).
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4.3. H,S
Két qua phan tich 5 lan.

Két qua phan tich dau vao: H,S = 82,07mg/I

Béang 4.3. Ham luong trung binh H,S cac nghi¢m thic sau xir 1i

H,S (mg/l)
Nghiém thac tc hid %H,S giam(%
ghig Trung binh sD KhAac bcht 2S giam(%o)
thong ké
DC 31,8 0,49 a 61
EN 11,03 0,35 b 87
PM 13,07 0,49 c 84
Ghi chu: Ky tu a, b, ¢ : khac biét co6 y nghia voi P<0,05.
S 35
=
30
25
20
15
10
5
0 .
DC EN PM
Nghiém thdrc

Biéu do 4.4. Ham lugng H,S trung binh cac nghiém thirc sau x li

%

100

90

80
70

60

50

B %H2S giam

40

30

20

10

DC

EN
Nghiém thdrc

Biéu d6 4.5. Ty 1¢ giam H,S trung binh so v4i dau vao.
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*Nhdn xét:

- O tat ca cac nghiém thtrc thi ham luong H,S déu giam so v6i ban dau (dau
vao) khi chua xir li. Ching t6 vi sinh vat ki khi bj han ché phat trién.

- Trong toan bo qua trinh xtr 1i c6 su khac biét giita hai ché pham ENCHOICE
va PM-6. B sung ché pham lam giam dang ké H.S so voi khong sir dung ché pham.
(khong bd sung ché pham giam khoang 61% so voi ban dau, do thdi khi 1am cho H,S
thoét ra). Hiéu qua xir 1i khi bo sung ché pham cao trong viéc lam giam luong H,S
(trén 85%) nhung van chua dat (theo tiéu chuan Viét Nam_ham luong H,S phai giam
trén 99%). Do d6 mudn 1am giam téi da lugng H,S thi nudc thai cAn qua cac giai doan
xtr 1i khac (co hoc, hoa hoc, sinh hoc) trudc khi bo sung ché pham.

-So sanh véi két qua xtr 1i nuwédc thai cao su ¢ cong ty cao su Phudc Hoa ¢ bd
sung ché pham ENCHOICE thi luong H,S giam dang ké 0,08 mg/l (két qua do sau 14
ngay) (Cong ty Enviromental Choices Viét Nam [8]). Sy khac biét nay cé thé do:
ngudn nudc thai khac nhau, nudc thai da qua cac giai doan xir 1i khac, thoi gian tac
dong ché pham lau (14 ngay).

Tom lai c6 sy khac biét gitra hai bién phap bang ché pham ENCHOICE va
PM-6 trong xtr li nudc thai cao su, ENCHOICE cho két qua tot hon. B6 sung ché pham

sinh hoc s& lam giam dang ké lugng H,S so v&i khong bo sung ché pham.

4.4.BOD
Két qua phan tich qua 5 lan.
Két qua phan tich dau vao: BOD = 3733mg/l

Bang 4.4. BOD trung binh cua cac nghiém thirc sau xur 1i

BOD (mg/l)
Nghiém thirc te hia %BODgiam(%
ghig Trung binh sD KhAac bleAt 0 giam(%)
thong ké
DC 2760 51 a 26
EN 1960 24 b 47
PM 1650 22 C 56

Ghi chu: Ky ty a, b, ¢ : khac bi¢t co6 y nghia véi P<0,05.
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Biéu do 4.6. BOD trung binh cta cac nghiém thirc sau xu li
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Biéu do 4.7. Ty 1é giam BOD trung binh so v&i dau vao
*Nhdn xét:

Chi tiéu BOD danh gia su hién dién cua vi sinh vat hiéu khi c6 trong nudc thai.

- Chi tiéu BOD sau khi xtr i déu giam so véi khi chua xtr 1i (dAu vao), do thoi
khi lién tuc 1am trc ché vi sinh vat ki khi phat trién.

- Trong toan bd qué trinh xir 1i c6 sy khac biét giita 2 ché pham ENCHOICE va
PM-6, trong d6 PM-6 cho két qua vé BOD tbt hon. Va co6 su khac biét vai nghi¢m
thire DC (khong bo sung ché pham). Hiéu qua 1am giam BOD cao (khoang trén 45%)
nhung con rat 1on so véi tiéu chuan Viét Nam dbi véi nude thai qua xir li dé dem ra
moi truong (BOD<35mg/1)

- Mudn dat hiéu qua xu li thi nudc thai can qua nhiéu bac xur li trude khi bd
sung ché pham sinh hoc.

- So véi két qua xur 1i nudce thai cia Ché pham ENCHOICE thyc hién & cong ty
cao su Phudc Hoa (cong ty Enviromental Choices tai Viét Nam [8] ( cho BOD=3419

sau 14 ngay do) thi két qua xir 1i trén cho két qua t6t hon nhidu. Nguyén nhan & ddy co
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thé 1a do ngudn nudce thai khac nhau, lidu luong ché pham, tac dong ché pham vao két
qua BOD.

- So sanh voi viéc xir 1i nude thai cao su bang bun hoat tinh cia cong ty
Glowtec Enviromental Viét Nam [1] thi xir 1i bang ché pham cho két thap hon ( xt li
bang bun hoat tinh cho BOD dat chi tiéu méi trudng).
Tom lai 1a ¢6 sy khac biét giita trong viée giam BOD trong xu 1i bang hai ché phim
ENCHOICE va PM-6, trong d6 PM-6 cho két qua t6t hon. Bo sung ché pham lam
giam BOD t6t hon so véi khong bo sung ché pham.
4.5. COD

Két qua phan tich qua 5 lan.

Két qua phan tich dau vao: COD = 4600mg/1

Béang 4.5. COD trung binh ctia cac nghiém thirc sau xu i

COD (mg/l)
Nghiém thtrc 20 hia COD giam(%
s Trung binh  SD KhAac bl?t giam(%)
thong ké

DC 3860 40 a 16

EN 3140 45 b 32

PM 2600 0 C 43

Ghi chu: Ky tu a, b, ¢ : khac biét c6 y nghia voi1 P<0,05.
S 4500
£ 4000
3500
3000
2500
5000 @ COD
1500
1000
500
0 : :
DC EN PM
Nghiém thdc

Biéu d6 4.8. Ham lugng COD trung binh cac nghiém thirc sau xu li
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Biéu dd 4.9. Ty 1é giam COD trung binh so vé&i dau vao

*Nhdn xét:

Chi tiéu COD c¢6 mbi quan hé mat thiét véi BOD, dung dé danh gia sy hién dién
ctia chat hiru co c6 trong nudc thai, qua d6 danh gia lugng vi sinh vat hiéu khi c6 trong
nudce thai. COD=2/3 BOD.

- Nudc thai sau xur 1i 1am gidam COD so véi khi chua xtr 1.

- B6 sung ché pham lam giam COD t6t hon so v&i khong bo sung ché pham.

- C6 sy khac biét giita hai ché pham ENCHOICE va PM-6, PM-6 cho két qua
COD t6t hon. Mic du COD c¢é giam sau khi xtr 1i nhung van con rat cao so véi chi tiéu
Viét Nam (COD<70mg/1) dbi v6i nude thai qua xtr 1 dé dwa ra moi trudng.

- Mubdn ning cao hiéu qua ché pham thi nudc thai phai qua nhiéu bac xir li
trude khi bo sung ché pham.

- Két qua phén tich COD & qua trinh xir 1i trén tSt hon so véi két qua COD
trong viéc xtr li nudc thai cao su Phudc Hoa c6 bd sung ché pham ENCHOICE
(Cong ty Enviromental Choices , Viét Nam [8])

- Xir 1i nudc thai cao su bang bun hoat tinh (Cong ty Glowtec Enviromental
Viét Nam [1]) & qua trinh xu li sinh hoc cho két qua COD tdt hon (dat tiéu chuan Viét
Nam vé nudc thai cong nghiép) so véi viéc ding ché pham sinh hoc. Su khac biét co
thé do nudc thai xir 1i bang ché pham sinh hoc chwa qua cac qui trinh xir li khac (co
hoc, hoa hoc).

Toém lai c6 su khac biét gitra hai ché phém ENCHOICE va PM-6 trong viéc lam
giam COD, PM-6 cho két qua t6t hon. B6 sung ché pham lam giam lwong COD t6t hon

so v6i khong bo sung ché pham

30



4.6. pH
Két qua phan tich 5 lan.
Két qua phan tich dau vao: pH = 5.1

Bang 4.6. pH trung binh ctia cac nghi€ém thurc sau xu li

pH
Nghiém thtrc . Khac biét
Trung binh théng ké
DC 7,2 a
EN 71 b
PM 7,4 ¢

Ghi chu: Ky tu a, b, ¢ : Khac bi¢t c6 y nghia védi P<0,05.

o B N W A O O N ©
(]
°
T

Pau vao DC EN PM
Nghiém thic

Biéu d6 4.10. pH trung binh ciia cac nghiém thirc

*Nhdn xét:

- pH sau x1r li cho két qua trung tinh, so v&i ban dau (pH acid). Do viéc thoi khi
kiém ham luwong vi sinh vat ki khi phat trién, do d6 han ché su phan huay cac chat hitu
co ma san pham la cac acid hitu co.

- C6 su khac biét giira hai ché pham ENCHOICE va PM-6, b6 sung ché phdm
ENCHOICE trong xt li nude thai cho pH tot hon.

- B6 sung ché pham ENCHOICE cho két qua pH t6t hon so voi khong bo sung
ché pham. B6 sung ché pham PM-6 khéng cho két qua pH tot hon so v6i khong bd
sung ché pham.
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- So sanh véi két qua pH, trong viéc xir li nuwdc thai & nha may cao su Phudc
Hoa (Cong ty Enviromental Choices, Viét Nam [8]) c6 bd sung ché pham ENCHOICE
va két qua pH trong viéc xir li nudc thai cao su bang bun hoat tinh  (Cong ty Glowtec
Enviromental, Viét Nam [1] ) cho két qua nhu nhau ( déu cho pH trung tinh sau xt l).

Tom lai co sy khac biét giita hai ché phdm PM-6 va ENCHOICE, trong d6
ENCHOICE cho két qua pH tét hon. B6 sung ché pham va khong b6 sung ché phim
déu c6 gia tri pH trung tinh.
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PHAN 5. KET LUAN VA KIEN NGHI

5.1.Két luan

Viéc bd sung ché pham gitp ich cho viée xtr i nudc thai tét hon, gitp ting
cudng hiéu phan huy cac chit hitu co, trong d6 ché phdm PM-6 vuot troi
hon so v6i ENCHOICE ( thé hién & cac chi tiéu BOD, COD).

Bo6 sung ché pham sinh hoc lam giam mui dang ké ( danh gia cam quan, do
N-NHjs, H,S), trong d6 ché phdm ENCHOICE cho két qua t6t hon so véi
PM-6.

Hai ché pham hoat dong khong hiéu qua dbi voi viée 1am giam BOD, COD
Xt 1i nudce thai cao su bang cach bo sung ché pham sinh hoc s& tot hon

khong bd sung ché pham.

5.2.Kién nghi

Két qua trén chwa thé dem tmg dung vao thuc té & qui mo nha may, chung ta

can phai tiép tuc nghién ctru thém.

Chon mau nuéc thai cao su di qua cac giai doan xur li vé co hoc, vit i, hoa
hoc (gan mu, loai bo chét ran lo ling nang...), qua d6 s& giup cho ché pham
hoat dong tot hon va ta ciing c6 thé danh gid chinh xac hiéu qua cta ché
phém, su khac bi¢t c6 hay khong cua 2 ché phém s& 10 rét hon. Va co thé
dung dé so sanh vai cac phwong phéap xtr 1i khac (nhu dung bun hoat tinh).
Can tién hanh cac thi nghiém dé phan tich, danh gia, xac dinh nong do xur 1i
t61 wu cta 2 ché pham, tir d6 c6 thé xac dinh su khac biét cua 2 ché pham
ENCHOICE va PM-6 (vé mit kinh té 13n hiéu qua xt 1i).

Can dem ra thir nghiém va ap dung trén qui moé gan giéng vai thuc té (nhu
1a dem thir nghiém tryc tiép 1én bé nudc thai ciia nha may ché bién cao su)
dé co6 nhitng két qua mang tinh tng dung hon.

Pé xuét sir dung ché pham Enchoice trong viéc 1am giam mui hoi.

Can phan tich thém céc chi tiéu khac nhu: Photpho tong s, so mau, do duc,

tong s vi sinh vat hiéu khi dé danh gia tic dong ché pham Ién hoat dong vi

sinh vat
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PHU LUC

*Bang danh gia cam quan

Bang Panh Gia Cam Quan Vé Mui

Ho va Tén nguoi thyc hién:

Yéu cau: sau khi dugc ngiri cac mau, hdy danh dau ( X ) xac nhan theo cac mirc d6 mui
sau day

Céc nghiém , Mirc d§ mui ,
thirc Rat nang Nang Vira Nhe Rat nhe
DPau vao
DC
EN
PM

Thu Buc, ngay ..... /..../06
Nguoi thyce hién

Ky Tén



Két qua danh gia mui(y kién) qua 5 lan:

Lanl:
Cac nghiém , Mitrc 4 mui ,
thurc Rat ndng Nang Vira Nhe Rat nhe
Diu vao 7 0 0 0 0
DC 0 7 0 0 0
EN 0 0 0 7 0
‘ PM 0 0 1 6 0
Lan 2:
Cac nghiém i Mtrc 46 mui ,
thirc Rét nang Nang Vua Nhe Réat nhe
Diu vao 7 0 0 0 0
DC 0 7 0 0 0
EN 0 0 0 7 0
‘ PM 0 0 0 7 0
Lan 3:
Céac nghiém , Mitrc 46 mui ,
thirc Rat nang Nang Vira Nhe Rat nhe
Diu vao 7 0 0 0 0
DC 0 7 0 0 0
EN 0 0 1 6 0
PM 0 0 2 5 0
Lan 4:
Céc nghiém ’ Murc 46 mui ,
thirc Rat ndng Nang Vira Nhe Rat nhe
Dau vao 7 0 0 0 0
DC 0 7 0 0 0
EN 0 0 0 7 0
PM 0 0 1 6 0
Lan 5:
Céc nghiém i Murc 46 mui ,
thirc Rat ndng Néng Vira Nhe Rat nhe
Dau vio 7 0 0 0 0
DC 0 7 0 0 0
EN 0 0 1 6 0
PM 0 0 0 7 0




Két qua phan tich chi tiéu 1y, hoa:

Lanl:

Chi tiéu EN PM DC
H,S(mg/L) 11.6 12.2 30.5
NH;(mg/L) 534 56 80
COD 3000 2600 3900
BOD 1900 1600 2600
pH 7.07 7.45 7.16

Lan 2:

Chi tiéu EN PM DC
H,S(mg/L) 10.05 11.77 31.3
NHs(mg/L) 52.2 57.1 76.23
COD 3000 2600 3900
BOD 2000 1600 2700
QH 7.1 7.52 7.2

Lan3:

Chi tiéu EN PM DC
H,S(mg/L) 10.06 13.5 32
NH3(mg/L) 55.7 58.6 75
COD 3200 2600 3900
BOD 2000 1650 2900
pH 7.08 7.49 7.22

Lan 4:

Chi tiéu EN PM DC
H,S(mg/L) 11 13.4 31.7
NHs(mg/L) 57.5 62.2 84
COD 3200 2600 3900
BOD 2000 1700 2800
pH 7.05 7.4 7.23

Lan 5:

Chi tiéu EN PM DC
H,S(mg/L) 12 14.5 33.5
NHs(mg/L) 59.44 58.42 77.34
COD 3100 2600 3700
BOD 1900 1600 2800
pH 7.01 1.4 7.3

Két qua phan tich thong ké bang phan mém Statgraphics 7.0



H,S:
Multiple range analysis for H2S by nghiemthuc

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 5 11.032000 X

2 5 13.060000 X

3 5 31.800000 X

contrast difference +/- limits

1 -2 -2.02800 1.39778 *
1 -3 -20.7680 1.39778 *
2 -3 -18.7400 1.39778 *

* denotes a statistically significant difference.

Table of means for H2S by nghiem thuc

Stnd. Error Stnd. Error 95 % LSD
Level Count  Average (internal) (pooleds) intervals for mean

1 5 11.032000 .3527379 .4535137 10.333112 11.730888
2 5 13.060000 .4985980 .4535137 12.361112 13.758888
3 5 31.800000 .4939636 .4535137 31.101112 32.498888

Total 15 18.630667 .2618363 .2618363 18.227164 19.034170



NHa;:
Multiple range analysis for NH3 by nghiemthuc

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 5 55.648000 X
2 5 58.464000 X
3 5 78.514000 X
contrast difference +/- limits
1 -2 -2.81600 4.13338
1 -3 -22.8660 4.13338 *
2 -3 -20.0500 4.13338 *

* denotes a statistically significant difference.

Table of means for NH3 by nghiemthuc
Stnd. Error  Stnd. Error 95 % LSD

Level Count Average (internal) (pooled s) intervals for mean

1 5 55.648000 1.3182200 1.3410911 53.581310 57.714690
2 5 58.464000 1.0466594 1.3410911 56.397310 60.530690
3 5 78514000 1.6007423 1.3410911 76.447310 80.580690

Total 15 64.208667 7742793 7742793 63.015463 65.401871



BOD:
Multiple range analysis for BOD by nghiemthuc

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 5 1650.0000 X

1 5 1960.0000 X

3 5 2760.0000 X

contrast difference +/- limits

1 -2 310.000 108.240 *
1 -3 -800.000 108.240 =
2 -3 -1110.00 108.240 *

* denotes a statistically significant difference.

Table of means for BOD by nghiemthuc

Stnd. Error  Stnd. Error 95 % LSD

Level Count Average (internal)  (pooled s) intervals for mean

1 5 1960.0000 24.494897 35.118846  1905.8801 2014.1199
2 5 1650.0000 22.360680 35.118846  1595.8801 1704.1199
3 5 2760.0000 50.990195 35.118846  2705.8801 2814.1199

Total 15 2123.3333 20.275875 20.275875  2092.0872 2154.5795




Multiple range analysis for COD by nghiemthuc

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 5 2600.0000 X

1 5 3100.0000 X

3 5 3860.0000 X

contrast difference +/- limits

1 -2 500.000 106.767 *
1 -3 -760.000 106.767 *
2 -3 -1260.00 106.767 *

* denotes a statistically significant difference.

Table of means for COD by nghiemthuc

Stnd. Error  Stnd. Error 95 9% LSD

Level Count Average (internal)  (pooled s) intervals for mean

1 5 3140.0000 44.721360 34.641016  3046.6164 3153.3836
2 5 2600.0000 .000000 34.641016  2546.6164 2653.3836
3 5 3860.0000 40.000000 34.641016  3806.6164 3913.3836

Total 15 3186.6667 20.000000 20.000000  3155.8456 3217.4877



Multiple range analysis for pH by nghiemthuc

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 5 7.0620000 X

3 5 7.2220000 X

2 5 7.4520000 X

contrast difference +/- limits

1 -2 -0.39000 0.06494 =
1 -3 -0.16000 0.06494 =
2 -3 0.23000 0.06494 *

* denotes a statistically significant difference.

Table of means for pH by nghiemthuc

Stnd. Error  Stnd. Error 95 % LSD
Level Count  Average (internal)  (pooled s) Intervals for mean

1 5 7.0620000 .0152971  .0210713  7.0295280 7.0944720
2 5 7.4520000 .0239583  .0210713  7.4195280 7.4844720
3 5 7.2220000 .0228910 .0210713  7.1895280 7.2544720

Total 15 7.2453333  .0121655  .0121655  7.2265856 7.2640810



