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- M4 sb: 13.01.24.K.03

- Chu nhiém dé tai: TS. Trinh Thi Thay

- To chwc chi tri: Trudong Pai hoc Tai nguyén va Moi truong Ha Noi

- Thoi gian thuc hién: nam 2024
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cua hé théng xur Iy nudce thai san xuat caa nha may Coca - Cola Viét Nam chi
nhanh Ha Noi vai than trau.
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Nghién ctru, dé xuat duoc diéu kién phdi tron bin thai tir hé théng hé
théng xtr 1y nudce thai san xuat cua nha may Coca - Cola Viét Nam chi nhanh
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phéi tron khac nhau, sau d6 dem u kin, danh gia hiéu qua cua viéc str dung cac
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INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Research on recycling biological sludge from the wastewater
treatment system of Coca-Cola Vietnam's Hanoi branch production into
planting substrate for ornamental plants

- Code number: 13.01.24.K.03

- Coordinator: Dr. Trinh Thi Thuy

- Implementing institution: Ha Noi University of Natural Resources and
Environment

- Duration: 2024

2. Objective(s):

- Propose a process for creating ornamental plant substrate from biological
sludge of the production wastewater treatment system of Coca-Cola Vietnam's
Hanoi branch with rice husk charcoal.

- Test growing ornamental plants on the substrate created from biological
sludge of the production wastewater treatment system of Coca-Cola Vietnam's
Hanoi branch with rice husk charcoal.

3. Creativeness and innovativeness:

Research and propose mixing conditions for sludge from the production
wastewater treatment system of Coca-Cola Vietnam's Hanoi branch with rice
husk charcoal for application as a substrate for growing some types of tabletop
ornamental plants.

4. Research results:

- Evaluated the composition of biological sludge from the production
wastewater treatment system of Coca-Cola Vietnam's Hanoi branch.

- Mixed sludge from the wastewater treatment system of Coca-Cola Vietnam's
Hanoi production plant and rice husk charcoal in different ratios, then sealed
and composted, evaluating the effectiveness of using these mixtures to grow
some types of tabletop ornamental plants. The mixture with a ratio of sludge to
rice husk charcoal of 80:20 by volume, composted for 30 days, was determined
to be the most effective.

5. Products:



- Comprehensive report and summary report of research results

- Article confirmed for publication in the Journal of Environmental Science

6. Transfer alternatives, application institutions, impacts and benefits of
research results:

- The project results will be fully transferred to the Faculty of Environment,
Hanoi University of Natural Resources and Environment to serve training and
other related tasks. The research results will be directly applied in teaching the
course "Solid Waste and Hazardous Waste Management," part of the regular
undergraduate program in Environmental Engineering Technology.

- The project's products will be fully transferred to the Library and Information
Technology Center for storage and as reference materials for faculty and
students.
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MO PAU

Su gia ting dan sb cung voi cong nghiép hoa hién dai hoa phat trién nhu
ngay nay dan dén nhiéu van dé vé 6 nhiém mai truong. Dic biét co thé thiy rd
nhat 1a van dé vé xtr Iy nude thai. Nudc sau xu 1y dé dat duoc yéu cau dung voi
quy chuan k¥ thuat thi cling san sinh mot lugng bun thai dang ké va rat kho dé
xu ly.

Tai Viét Nam, viéc quan 1y va xtr Iy bun thai van con gip nhiéu kho khin
va thach thirc, ddc biét 1a thiéu hut cac giai phap bén vitng. Hau hét bun thai
sau khi dugc thu gom chi dugce xtr Iy qua cac phuong phap don gian nhu nén,
ép co hoc dé giam am, sau d6 van chuyén dén cac bii chon 1ap. Qua trinh nay
khong chi 1am ting khéi luong chét thai chon 14p ma con gop phan gia ting
lugng nude ri rac va phat sinh khi nha kinh, gay ap luc 16n dén cong tac quan
1y méi trudng va bai chon 1ap. Pong thoi, chi phi cho viée xir Iy bun thai thong
qua chon l4p ciling 13 mot ganh ning kinh té 16n ddi voi cac nha may va chinh
quyén dia phuong [1]. Tuy nhién, dén nay Viét Nam chua c6 nhiéu bao céo
hoic tai liéu nghién ctru thong ké va cong bd diy du sd liéu vé hoat dong xir 1y
bun thai phat sinh tir cac nha mdy xir Iy nude thai trén pham vi toan quéc.

Bun thai sinh hoc, dac biét 1a loai bun thai tir qua trinh xtr 1y nudc thai
cong nghiép st dung cong nghé sinh hoc, chira mot luong 16n chét hiru co dé
phan hity. Pay 1a tiém ning quan trong dé tai ché va bién do6i thanh cac san
pham c6 gia tri trong nong nghiép, chang han nhu phan bon hitu co hodc gia
thé trong cdy. Viéc chuyén d6i bun thai sinh hoc thanh gia thé trong cdy khong
chi giam thiéu ap luc xir Iy chat thai ma con déng gdp vao viéc tao ra nguon
nguyén liéu méi cho nganh ndng nghiép, gop phan thiic ddy mé hinh kinh té
tuan hoan va phat trién bén viing. Trau cling 1a vat liéu dé tao nén mot vat liéu
c6 gia thanh ré d& sir dung, dugc dung dé phdi tron theo ty 18 voi bun thai dé
duoc cac hdn hop gia thé trong ciy dugc tot hon. Chinh vi vy toi da Iya chon
dé tai: “Nghién civu tdi ché bun thdi sinh hoc tiv hé thong xiv ly nwéc thdi
sdn xudt ctia nha mdy Coca - Cola Vigt Nam chi nhanh Ha Ngi thanh gid
thé trong cdy canh” véi mong muén tim kiém giai phap sir dung bun thai sinh
hoc dé phat trién thanh gia thé trong cay canh, mot phuwong phap vira bao vé

mdi truong, vira mang lai gi tri kinh té.



CHUONG I: TONG QUAN CAC VAN PE NGHIEN CUU
1.1. Toéng quan vé bun thai sinh hoc tir hé théng xir Iy nwéc thai
1.1.1. Khai niém, thanh phdn co bén ciia bin thdi sinh hoc
a. Khai niém: Bun thai sinh hoc 14 san pham phuy ctia qu4 trinh xir Iy nudc thai,
dic biét 1a tir cac hé théng xir Iy nudc thai sinh hoc. Qua trinh xtr 1y nay chu
yéu str dung vi sinh vat dé phan hity cac chat hitu co c6 trong nudc thai, tao ra
bun sinh hoc dudi dang hdn hop cac hop chit hiru co va vo co, nude, vi sinh
vat.
b. Thanh phan ciia bun thai sinh hoc

- Thanh phan hitu co: Thanh phan chinh ctia bun thai sinh hoc 1a cac chat
hiru co dé phan huy sinh hoc, chu yéu la carbon, nito va photpho. Nhitng chat
nay bao gom céac hop chat tir vi sinh vat, dong thuc vat chét va cac chat hiru co
phtrc tap trong nudc thai.

+ Cacbon hitu co: La ngudn dinh dudng chinh cho vi sinh vt trong qua
trinh phan huy sinh hoc.

+ Nito va photpho: Puoc str dung trong qua trinh sinh tong hop cta vi
sinh vat va 1a ngudn dinh dudng thiét yéu.

- Thanh phan v6 co: Bun thai sinh hoc con chtra cac thanh phan vo co
nhu céac hat dat, kim loai nang va cac hop chat vo co khac. Nhiing chat nay chu
yéu dén tir cac ngudn cong nghiép hodc tu nhién trong nude thai. Tuy thude
vao ngudn gdc nudce thai, ham luong kim loai ning trong bun thai c6 thé khéc
nhau, anh hudng truc tiép dén kha ning tai sir dung va xur 1y bun thai.

- Thanh phan vi sinh vat: Trong bun thai sinh hoc chira mét lugng 16n vi
sinh vat, bao gém ca vi khuan c6 loi va c¢6 hai. Cac vi khuan nay dong vai trd
quan trong trong qua trinh phan huy cac chat hitu co trong bun, ddng thoi co
kha ning gy bénh néu khong duoc xir Iy dung cach [1].

1.1.2. Qud trinh hinh thanh bin théi sinh hoc trong hé thong xi Iy
nuwdoc thdi

Quaé trinh nay xtr Iy nudc thai bang phuong phap sinh hoc bao gom céc
giai doan sau:

- Qua trinh hiéu khi: Str dung vi khuan hiéu khi dé phan hity chat hitu co
trong moi trudong cd oxy. Bun sinh ra tir qué trinh nay thuong c6 ham lugng

nudc cao va can qua qua trinh tdch nudec.



- Qua trinh ky khi: Str dung vi khuan ky khi dé phan hay chét hiru co
trong moi1 truong khong cd oxy. Qua trinh nay tao ra khi sinh hoc (biogas) va
bun ky khi, thudng c6 ty 1& chit hitu co cao hon bun hiéu khi.

Cac budc hinh thanh bun thai sinh hoc [1]:

Bun thai sinh hoc dugc hinh thanh trong hé théng xtr 1y nudc thai nhu
Sau.

- Lang dong bun: Sau khi vi sinh vat phan hity cic chét hitu co, hdn hop
bun va nude duge ling dong dé tach bun ra khoi nude sach. Bun sau ling s&
duoc thu gom dé xtr 1y.

- Tach nudc: Bun lang thuong c6 ham luong nude cao (tir 95-99%), do
d6 can duoc tach nude bang cac phuong phap nhu nén co hoc, loc ép hoic ly
tam trudce khi dua vao xir 1y hoic tai ché.

1.1.3. Cac phwong phap xw ly bun thdi sinh hoc

Céc phuong phap thudng ding dé xir 1y bun thai sinh hoc [1]:

a. Phwong phap xvr ly co hoc

Phuong phap xir Iy co hoc chii yéu tap trung vao viéc tach nude va giam
khéi lwong bun thai, tir d6 gitp tiét kiém chi phi van chuyén va xu 1y tiép theo.
Céc cong nghé co hoc pho bién bao gom:

- Loc ép : Loc ép la phuong phép st dung ap luc dé tach nudc khoi bun.
Bun thai duoc nén ép qua cac 16p mang loc, nude s& thoat ra va phan ran duoc
gilt lai dudi dang banh bun. Banh bun sau d6 co thé tiép tuc duoc xur 1y hodc
chén lap.

Uu diém: Giam khéi luong bun déng ké, d& van hanh va tiét kiém chi
phi.

Nhuoc diém: Yéu cu bao tri thuong xuyén va khong loai bo duoc cac
chat doc hai hodc vi sinh vat giy bénh.

- Ly tdm: Phuong phap ly tam sir dung luc ly tam dé tach nudc khoi bun.
Bun thai dugc dua vao may ly tdm, noi cac hat ran va nuée duoce tich ra do su
chénh léch vé khéi lugng va lyc ly tam.

Uu diém: Tdc @6 xur Iy nhanh, hiéu qua tach nude cao.

Nhuoc diém: Chi phi dau tu ban diu cao va yéu cau nang luong 16n .

b. Phwong phap xu ly sinh hoc



Xu 1y sinh hoc dua trén kha nang phan huy cua cac vi sinh vat, gitp
chuyén hoa cac chat hitu co phuc tap trong bun thanh cac hop chit don gian
hon, giam thé tich bun va loai bo cac chéit 6 nhiém.

Qua trinh compost: Compost 1a phuong phap xtr 1y sinh hoc str dung vi
sinh vat dé phan hity bun thai trong diéu kién hiéu khi. Qua trinh nay khéng chi
lam giam thé tich bun ma con tao ra san pham phan bon hiru co ¢6 thé st dung
trong nong nghiép.

Uu diém: San pham sau xir 1y c¢6 gia tri kinh té, giam luong bun can xir
ly.

Nhuoc diém: Qué trinh dién ra cham va yéu cau khong gian rong.

Qua trinh ky khi: Qua trinh ky khi dién ra trong diéu kién khong c6 oxy,
sir dung vi khuan ky khi dé phan huty bun thai thanh khi metan va phan ran. Khi
metan c6 thé dugc thu hdi dé st dung 1am ning luong, trong khi phan ran dugc
xtr 1y tiép theo.

Uu diém: Giam khéi luong bun va thu hdi ning luong tir khi sinh hoc.

Nhuoge diém: Qua trinh doi hoi kiém soat chit ché va chi phi dau tu 16n.

C. Phwong phdp hoa hoc

Phuong phap hoa hoc sir dung cac chat hoa hoc dé khir tring, lam on
dinh hodc diéu chinh thanh phan hoa hoc ctia bun thai. Phuong phap nay thuong
duoc str dung két hop véi cac phuong phap co hoc va sinh hoc dé ting hiéu qua
xu ly.

d. Phwong phap nhiét

Phuong phép nhiét st dung nhiét do cao dé 1am kho, tiéu diét vi khuan
va giam khoi luong bun.

Uu diém: Loai bo hoan toan vi khuan va giam khéi lugng bun dang ké.

Nhugc diém: Chi phi cao, phat sinh khi thai va yéu cau cong nghé kiém
soat 6 nhiém chit ché .

e. Phwrong phdp chén lip

Chén lap 1a phuong phap xir 1y cudi cing khi cac phuong phap khac
khong kha thi hodac khong hi€u qua. Bun thai sau khi qua xtr 1y so bd s€ duogc
van chuyén dén cac bai chon 14p, noi chung s& dugce quan Iy dé tranh ro ri va 6
nhiém moi trudng.

Uu diém: Dé thuc hién, chi phi thap.

4



Nhuoc diém: Gay ap luc 16n cho quy dat va nguy co 6 nhiém dat, nude
ngam néu khong duoc quan 1y dung cach

1.1.4. Tai ché bun thdi sinh hoc va tiém néng ing dung

- Str dung bun thai lam phan bon hiru co: Bun thai sinh hoc, dac biét
1a bun thai tir qua trinh x1r Iy nude thai sinh hoat va nudce thai cong nghiép thuc
pham, c6 ham lugng chét hitu co va dinh dudng cao, ¢ thé sir dung 1am phan
bon hitu co trong ndng nghiép..

- Sir dung bun théi trong san xuét vat liéu xay dwng: Bun thai di qua
xtr 1y ¢6 thé dugc str dung lam nguyén liéu trong san xuét gach, xi mang hoic
vat liéu xay dung khac. Qua trinh nay gitip tn dung luong chat ran trong bun
va giam thiéu khoi lugng chat thai phai chon 1ap.

- Str dung bun thai 1am gia thé trong cay: Mot trong nhiing (g dung
tiém ning ctia bun thai sinh hoc 14 1am gia thé trong cy, dic biét 1a trong nong
nghiép d6 thi va trong cdy canh. Bun thai chtra nhiéu chat hitu co, c6 thé cai
thién céu tric dat, cung cip dinh dudng va giit am tét cho cay trong.

1.2. Tong quan vé hé thong xir Iy nuwéce thai san xuat ciia nha may Coca

- cola.

1.2.1. Quy trinh sin xudt.
Quy trinh san xuét nudc ngot cd ga cd nhiéu bude dé dam bao chat luong

nuée str dung. Nhitng bude quan trong nhat nhu:
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Hinh 1.1: So' 6 quy trinh sin xudt nwéc ngot cé ga




- Chuan bi nudc: Bude ndy dam bao 1dy ngudn nude chat luong cao va
sach. Cong ty Coca - Cola thuc hién kiém tra, lya chon nguén nude dang tin
cdy va tuan thi cac quy dinh vé an toan thuc pham.

- Gia nhiét niu: Sau khi nuéc duoc lva chon, nd dugc gia nhiét dé dam
bao tiéu diét cac tac nhan gy bénh va vi khuan co thé c6 trong nudc.

- Phéi tron huong li€u, mau, axit diéu vi: Sau gia nhi¢t, nudc dugc pha
ché véi cae huong li€u, mau sdc va axit diéu vi dé tao ra huong vi dac trung.

- Loc: Quy trinh loc bao gém viéc tiép tuc téy tap chit co thé con lai
trong nudc sau gia nhiét va pha ché.

- Bdo hoa CO,: Nudce sé dugce bao hoa carbon dioxide, tao ra su tang ap
va carbonation.

- Chiét r6t - ghép nap: Sau khi nudc da dugc tao carbonation, nd dugc
chiét rot vao chai hodc lon va nép duoc day chat.

- X1r 1y nhiét: Sau khi chai hodc lon di duoc dong nip, san pham sé trai
qua qua trinh xtr 1y nhiét dé tiéu diét moi vi khuan c6 thé con sot lai va dam bao
an toan thyc pham.

- Hoan thién san pham: Sau qua trinh xtr 1y nhiét, san pham sé trai qua cac
budc kiém tra chét luong cudi ciing va dong géi thanh pham.

Tat ca cac budc trén 1a quan trong dé dam bao chat luong nudc st dung
trong quy trinh san xuat. Cong ty Coca - Cola tuan thii cac téu chuan chat luong
cao va cac quy dinh vé an toan thuc phadm dé dam bao san pham cudi cing dap
g céc yéu cau vé chat luong.

1.2.2. Pdc diém nwéc thdi sin xudt.

Nudc thai nha may san xuat nudc ngot xuat phat tir nhiéu nguon khac nhau
nhu 10 hoi, may lam lanh, tiét trang san pham hay hoat dong rira nha xudng,
nguyén liéu, may moc thiét bi, tiét trang thanh pham, loai bo cac san pham bj
hu hong, khong dat chat lugng trong qua trinh bao quan va van chuyén, dau mé
ro ri tir cac thiét bi dong co. Ngoai ra, ngudn nudc thai tir nha may san xuat
nudc ngot ting 1én v4i nong do cac chit gdy 6 nhiém cao hon. Thanh phan
chinh ctia nude thai san xuét ciia nha may Coca — Cola Viét Nam chi nhanh Ha

Noi duoc thé hién & bang 1.1.



Bing 1 1: Thanh phdn chinh ciia nwéc théai nha mdy Coca — Cola Vigt
Nam chi nhanh Ha Nji

Phuwong phap Két qua
TT | Chitiéu phan tich | Don vi
phan tich NT1
1 |pH - TCVN 6492:2011 4,9
2 | COD mg/I SMEWW5220C:2017 1375
3 | BODs mg/I TCVN 6001-1:2008 764
4 | Chatran lo ling mg/| TCVN 6625:2000 417
5 | Mau Pt/Co TCVN 6185:2015 2353
6 | Tong nito mg/I TCVN 6638:2000 11,2
Tong photpho (tinh
7 mg/I TCVN 6202:2008 1,29
theo P)
_ MPN/100
8 | Coliforms o TCVN 6187-2:1996 23x10°

Nhu vay, nguon phat sinh nudc thai tai nha may san xuat cua nha may
Coca - Cola chu yéu phat sinh tir nudc thai sinh hoat va vé sinh may moc voi
cac thanh phan chu yéu 1a cac chat hitu co d& phan hiy nhu BOD, COD, TSS,
chét dinh dudng Nito, Photpho, ...

1.2.3. H¢ théng xi¢ ly nwdc thdi sdn xudt.
Thuyét minh so do cong nghé:
a. H6 thu gom:

Hé thdng xtr Iy nude thai nha may san xuat nude giai khat dugc thu gom
tai day. Sau do, nudc thai dugce dan dén hé théng tach rac thd nham gilr lai cac
tap chat co kich thudc 16n. nude thai qua song chan rac sé& di truc tiép qua bé

diéu hoa.
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Coca — Cocla Viét Nam chi nhanh Ha Ngji
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b. B¢ diéu hoa:

Nude tir hd thu gom dugc bom lén bé diéu hoa. Muc dich chinh cta bé
diéu hoa gitip on dinh thanh phan cac chét c6 trong nudc thai, didu hoa luu
lwong nude di vao cac cong trinh tiép theo.

Bé diéu hoa hoat dong dua trén qué trinh khudy va suc khi thuong xuyén
dé tranh sy hinh thanh két tda va cin léng trong bé. Pic biét trude khi nuée
thai vao bé diéu hoa, thi nude can duge xtr 1y trong so bd dé loai bo céc chat
ran anh huong dén qua trinh diéu chinh luu luong va ndng do trong bé diéu
hoa.

c. Bé ky, khi:

Sau khi qua bé diéu hoa, nudc thai duoc bom vao bé sinh hoc ky khi
UASB. Vi néng doé BOD, COD, TSS luc nay cta nude thai kha cao, vuot qua
tai trong clia cong trinh sinh hoc hiéu khi nén vai trd cia bé UASB rat quan
trong. Céc vi sinh vat ky khi hap thu cac chat hitu co trong nudc thai, phan huy,
chuyén hoé chung thanh cac hop chét don gian nhu NH4*, CO,, nuéc. Nho d6
ma ndng do cac chat 6 nhiém dugc giam di dang ké. Phan bun ky khi sinh ra
duoc bom hit va chuyén dén bé chira bun dinh ky, nude sach tran qua mang
ring cua va chdy vao bé trung gian.

d. Bé trung gian:

Bé trung gian gitp céc vi sinh vat ky khi c6 thé thich nghi véi mdi truong
sau khi ra khoi bé UASB. Trong bé UASB vira dién ra qua trinh axit hoa phan
huy cac chat hitu co phirc tap do d6 pH cua nudc thai giam dan. Vi thé can
chinh lai pH trudc khi vao bé hiéu khi phia sau.

e. Bé Aerotank:

Tir bé trung gian nudce thai tu chay sang bé aerotank. Vi sinh vét sir dung
cac hop chét hitu co c6 trong nude thai nhu 1a mot dang thtc an. Phan huy
chung thanh nhiing chét hitu co don gian nhu CO; va nudc. Nguyén 1y van
hanh bé Aerotank duoc dién ra véi 3 quy trinh co ban nhu sau:

Pau tién 12 qua trinh oxi hda cac chat hiru co:

Qua trinh nay c6 thé dién giai bang phuong trinh sau:

CxHyOz + O, — Enzyme —> CO; + H,O + H

Trong giai doan nay, nhitng bun hoat tinh duoc hinh thanh va phat trién

nhanh chéng. Tc d6 oxi hoa cang cao thi toc do tiéu thu khi oxi ciing dién ra
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cang nhanh. O thoi diém nay, luong dinh dudng trong cac chat thai cao nén tbc
d6 sinh truong phaét trién cua vi sinh rat 16n. Ciing vi vay ma nhu cau tiéu thy
oxi trong bé Aeroten rét 16n.

Qua trinh tong hop té bao méi

CxHyOz + NH3 + O, — Enzyme —> CO; + H,0 + CsH;NO; — H

O qué trinh tha 2 ndy, cac vi sinh vat da phat trién 6n dinh va nhu cau tiéu
thu oxi ctia chling ciing khéng c6 su thay doi qua nhiéu. Ciing tai dy, cac chat
hitu co duge phan hiy nhiéu nhat. Dong thoi, hoat luc cua Enzym trong ban
hoat tinh cling dat mirc cuc dai.

Quaé trinh phan hay ndi bao

CsH7NO; + 50, — Enzyme —> 5CO, + 2H,0 + NHz; £ H

Trong giai doan nay, toc do tiéu thu oxi trong bé lai tiép tuc ting cao. Theo
nguyeén Iy 1am viéc ctia bé Aerotank thi giai doan nay I luc Nitrat hda cac mudi
Amoni. Ngay sau do6 thi nhu cau tiéu thy oxi lai tiép tuc giam xudng.

Khi van hanh bé Aerotank, ban can luu ¥ néu sau qué trinh oxi hda duoc
khoang 80-90% ma khdng khudy déu thi bin hoat tinh s& ling xuéng day nén
ban phai mat thoi gian dé 1ay bun can ra khéi nudc. Trong truong hop khong
kip tach bun thi nudc ¢ trong bé sé bi 6 nhiém.

f. Bé lang:

Nudc thai tiép tuc tu chay vao bé léng sinh hoc. Tai day, cac bong bun vi
sinh s& duoc ling xudng day bé, phan nudc trong s& tu chay ra bé khir trung.
Bun du mét phan s& dugc tuan hoan lai bé aerotank dé cung cp thém lugng
blin hoat tinh cho qua trinh xir Iy, phan con lai dugc bom dén bé chira bun. Phan
nudc trong bé chtra bun s& duge dan vé hd thu gom dé duoc tiép tuc xir Iy. Phan
bun sau khi nén s€ duogc thu gom xtr 1y dinh ky.

g. Bé khir trung:

Bé khir triung duoc cham hoa chat khir tring Clorin dé tiéu diét cac vi sinh
vat co trong nudc thai. Bé duoc thiét ké dong chay kiéu zich zac dé tang kha
nang xao tron déu hoa chat vao nudc.

h. Bon loc ap lwe:

Bon loc 4p luc ¢ chie nang chinh 1a giir lai cac chat lo limg con sot lai
trong nudc thai, déng thoi xtr Iy dugec mét lwong COD, BOD. Vi 16p vat lidu
loc 1a than hoat tinh, cat thach anh va 16p so1 do cac can ban ¢c6 trong nudc thai
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cling nhu 16p vi sinh véat sau khi khir trung s€ duoc gitr lai. Nudc sach duogc thu
dué6i day bé.
1.2.4. Hién trang phat sinh bun thdi va phwong phap xu ly.

Hién tai, sau qua trinh xtr Iy nude thai san xuit cia nha may Coca - Cola
Viét Nam chi nhanh Ha Noi phat sinh ra khoang 1500 kg/ngay. Luong bun nay
hién dugc €ép thanh banh.

1.3. Toéng quan tinh hinh nghién ciru trong nwéc vé xir Iy bun thai tir hé
thong xit 1y nuée thai

Pé dinh huéng phuong phap xir 1y bun thai hiéu qua, da c6 nhiéu nghién
ctru trong nude thue hién danh gia dac tinh cta cac loai bun thai. Cac nghién
ctru trong nudc di cung cap nhiéu thong tin quan trong vé dic tinh 1y hoa va
sinh hoc ctia bun thai tir cdc nguén khac nhau. Nguyén Thi Phuong va cong su
(2016) da phan tich bun thai tir nha may san xuat bia va ché bién thily san, cho
thay d6 Am cua bun thai dao dong tir 74,95% dén 86,19%, pH ¢ murc gan trung
tinh (6,15-7,6), va ham luong chét hitu co cao (21,53-42,81%C) [2]. Tuong tu,
Vo Di¢p Ngoc Khoi va cong sy (2022) nghién ctru bun thai tir cac nha may xu
1y nudce thai d6 thi tai Pa Nang, bao cao do am tir 81-86% va pH tir 6,7-7,3 [3].

Vé ham luong dinh dudng, cac nghién ciru cho thay bun thai thuong giau
dam va lan. Nguyén Thi Phuong va cong su (2016) bao cdo ham lugng dam
tong s6 dao dong tir 1,81-4,65%N va lan tong sd tir 3,31-7,29%P,0s [2]. B
Thi Cam Van, Vi Bac Duy (2019) ciing tim thidy ham luong dinh dudng cao
trong bun thai ao nudi tom, véi dam tong s6 tir 0,6 - 0,8% va 1an tong so tir 687-
11455 ppm P05 [4].

Déi voi cac giai phap xtr Iy bun thai, nhiéu nghién ciru da tap trung vao
viéc tai ché bun thai thanh phan bon hitu co. V& Pha Puc (2013) d xay dung
quy trinh san xuét phan hiru co vi sinh tir bun thai ché bién ca tra, cho thiy tiém
ning 1én trong viéc tai str dung bun théi [5]. Duong Minh Vién va cong su
(2006) ciing nghién ctru vé @ phan hiru co vi sinh va chimg minh hiéu qua cua
no trong viéc cai thién ning suét cdy trong va chat luong dat [6].

Ngoai ra, viéc xir Iy bun thai bang phuong phéap sinh hoc ciing dugc quan
tam nghién ctru. Lé Hoang Viét va Nguyén Hitu Chiém (2013) d trinh bay cac
phuong phap quan 1y va xir 1y chat thai ran, bao gdm ca bun thai, trong d6 dé
cap dén cac phuong phap xur 1y sinh hoc nhu 0 hiéu khi va u yém khi [7].
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Mic du da c6 nhiéu nghién ciru vé bun thai, van con nhiéu thach thic
can giai quyét. Vo Diép Ngoc Khoi va cong sy (2022) chi ra rang viéc xu 1y
bun thai tai cac nha may xt 1y nudc thai d6 thi van gip nhiéu khé khin, bao
gdm chi phi xir 1y cao va thiéu cac giai phap tai sit dung hiéu qua [3]. Diéu nay
cho thdy can c6 thém nghién ctru vé cac phuong phap xtr Iy va tai ché bun thai
tiét kiém chi phi va than thién véi moi truong.

Huéng nghién ctru trong twong lai ¢6 thé tap trung vao viéc tdi wu hoa
quy trinh san xuét phan hitu co tir bun thai, phat trién cac tng dung méi cho
bun thai trong cac linh vuc khac nhu vat liéu xay dung, va nghién ctru sau hon
vé cac phuong phap xur 1y sinh hoc tién tién dé giam thiéu tac dong moi truong
cua bun thai.

1.4. Tong quan tinh hinh nghién ciru ngoai nwéc vé xir Iy bun thai tir hé
thong xir Iy nwée thai

Xt 1y bun thai tir cac hé thong xur Iy nude thai 1a mot linh vuc duge quan
tam rong rai trén thé gidi, ddc biét 1a khi sé luong bun thai ngdy cang ting do
qua trinh d6 thi hoa va su mo rong ciia cac nha may xu 1y nude thai. Trong boi
canh nay, viéc quan 1y va xir Iy bun thai can phai dam bao cac tiéu chuan kinh
té, moi truong, va xa hoi mot cach bén vimg [8], [9]. Mot s6 nghién ciru qubc
té da tap trung vao cac phuong phap xtr 1y bun thai, bao gdbm tai st dung, dét
chay, chon 1ap va cac cong nghé méi giup giam thiéu tic dong moi trudng.

- Téi sur dung bun thai

Tai sir dung bun thai 1a mot trong nhitng hudng tiép can dugc uvu tién
trong nhiéu nghién ctru, nham tan dung cac thanh phan dinh dudng va ning
lugng c6 trong bun thai. Spinosa (2013) da chi ra rang quan 1y bun thai can tap
trung vao viéc tai sir dung trong cac linh vuc nhu néng nghiép, san xuit phan
compost, hodc ché tao vat liéu xay dung [8]. Tai liéu tiéng anh2 ). Tai An Do,
nghién ctru ctia Ahmad et al. (2016) d3 chi ra rang bun thai tir cic nha méy xir
Iy nudc co thé dugce st dung trong san xuét gach, xi ming, va cac vat liéu xay
dung khac[9]

- D6t chay bun thai

D6t bun thai 1a mot phuong phap xt Iy phd bién tai cac nudc phat trién,
gitip giam khoi lugng buin va tai tao nang luong. Tuy nhién, cong nghé nay doi

hoi dau tu 16n va co6 thé gy ra cac van dé méi truong néu khong dugc kiém
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soat tot. Theo bao cao cua Qrenawi va Rabah (2021), d6t bun thai 1a mot lya
chon kha thi & nhitng khu vuc ¢6 mat do dan cu cao va dat chon lép han ché,
nhu tai chau Au va mot sé qudc gia phat trién khac [10].

- Chén lap bun thai

Phuong phéap chon lép van duoc sir dung rong rai tai nhiéu quéc gia, dac
biét 1a cac qubc gia dang phat trién, mic du viéc ndy tiém an nhiéu rii ro vé 6
nhiém dét va nuéc ngdm. Theo Environment Agency (2015), tai Anh, bun thai
tir cac nha may san xuat d6 uéng da duogc xir Iy va chon 1ap theo quy dinh vé
quan 1y chat thai [11]. Tuy nhién, chon lap bun thai khong con dugc coi la
phuong phap bén vimg trong dai han do cac yéu ciu vé quan 1y dat dai va nguy
co 6 nhiém.

- Céc cong nghé mai

Ngoai cac phuong phap truyén théng, cac nghién ciru qudc té con tap
trung vao viéc phat trién cic cong nghé xtr 1y bun thai tién tién nhu k§ thuat
phan hity ky khi va qua trinh oxy hoa tién tién. Muyc tiéu ciia cac cong nghé nay
1a giam thiéu khéi luong bun thai, ddng thoi tai tao ning luong va giam thiéu
cac chat 6 nhiém nguy hai. Nghién ctru ciia Sanin et al. (2011) d3 nhdn manh
viéc két hop cac cong nghé méi vao quy trinh xir Iy bun dé cai thién hiéu qua
kinh té va giam thiéu tac dong méi truong [8]
1.5. Tong quan vé than triu dung dé phoi tron véi bun thai

Than tréu, hay con goi la trdu hun, 13 san phém thu dugc tr qué trinh
nhiét phan (d6t chay khong hoan toan) ciia vo trau dudi diéu kién thiéu oxy.
Than trdu duogc st dung pho bién trong néng nghiép va moi truong nho cac dic
tinh doc déo ctia nd, bao gdm kha ning cai thién cau tric dét, taing kha ning
giit 4m va bo sung cac khoang chat vi lugng cho ciy trong.
1.5.1. Thanh phdn hoa hec cia than trdu

- Cacbon: Than trdu c6 ham luong carbon cao (chiém tir 50-70% khoi
luong), dong vai trd quan trong trong viéc cung cap moi truong thuan loi cho
su phat trién cia vi sinh vat trong dat, dong thoi gitp cai thién do toi xp cia
dat. Khi phdi tron voi bun thai, carbon trong than trau gitp cai thién cu trac
gia thé, ting kha niang thoang khi, dong thoi giam do nén chit cua bun thai,

gitip ré cdy phat trién tot hon.
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- Silic (Si02): Than trau c6 chira mot luong 16n silica (tir 15-20% khoi
luong), c6 kha ning cai thién cdu trac dit va ting cudng stc chong chiu cia
cay trong ddi véi diéu kién méi trudng khic nghiét. Silic khong chi giup cai
thién cdu tric gia thé ma con cung cip vi luong can thiét cho cay trong. Khi
phéi tron v6i bun thai, silica giup 6n dinh két cau cia gia thé va ting kha ning
hap thu nudc cua dat.

- Céc khoang chét vi lugng: Than trau con chita cac khodng chat khac
nhu kali, canxi, magié va phdt pho. Cac khoang chat nay duoc giai phong tir tir
trong qué trinh phan huy than trdu, cung cap dinh dudng cho cay trong mot
cach On dinh. Viéc bo sung than tridu vao bun thai 1am gia thé gitp cung cap
cac khoang chat vi luong thiét yéu cho cdy, dam bao ngudn dinh dudng lién tuc
va bén viing trong qua trinh canh tac.

1.52. Pgc tinh vat ly cia than trdu

- Do x0p cao: Than trau co cau triic x6p voi nhiéu 16 nho, giup ting kha
nang gilt nude va thoat nude cua gia thé. Cau trac nay gitp cai thién su luu
thong khi trong dat, ngan chin tinh trang Gng ré, dong thoi giit lai lwong nudc
vira di cho cay trong trong diéu kién kho han. Khi phdi tron voi bun thai c¢6 do
am cao, than trau c6 thé giup giam d6 am tong thé cia gia the, cai thién kha
nang thoat nudc va cung cap khong gian rdng cho su phat trién cia ré.

- Kha nang giit nudc va dinh dudng: Than trau c6 kha ning gitt nudc cao
hon so v6i dat thong thudng nhd vao cau trac 16 xp cia no, gitp duy tri do am
6n dinh cho cay trong. Piéu nay rat c¢6 loi khi phéi tron véi bun thai, giup giam
thiéu su that thoat nudc trong gia thé, dong thoi duy tri moi trudng am 6n dinh
cho sy phat trién cta cay.

1.3. Tinh kiém

pH trung binh cta than trdu thudng dao dong tir 8,0-9,0, thudc dang kiém
nhe. Piéu ndy c6 thé gitip trung hoa do chua trong dat, dac biét 1a dbi véi cac
loai dat c6 pH thép hoac cac bun thai co tinh axit nhe. Khi phéi tron véi bun
thai, tinh kiém cua than trau cé thé diéu chinh d6 pH cua gia thé, giup tao moi
truong thudn lgi hon cho sy phat trién ctia nhiéu loai cay tréng.

1.6. Tong quan vé cac loai ciy trong thir nghiém.
1.6.1.Cay trau ba Thanh Xudn
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Trau ba thanh xuén 13 loai cay 1a kiéng dep véi xé cach diéu thu hat anh
nhin. Déng tho1, con co stc séng manh liét, cuc ky dé chiam soc, lai co ¥ nghia
phong thuy tét. Trau ba thanh xuan dugc dung trong trang tri ndi that. Day ciing
chinh 13 loai cay dugc gii van phong cuc ky wa lya chon 1am cdy dé ban, cay
dé san trang tri khong gian séng, 1am viéc quan ca phé...

e Diic diém:

Trau ba thanh xuan 14 cAy than thao moc thanh bui va thuong c6 chiéu cao
trung binh tir 70cm dén 150cm. L4 cdy c6 mau xanh luc voi cudng dai, moc tir
gbc. Tan 14 to, mép 14 sé su, tya nhu 14 rach. Mat 14 ¢6 nhiéu gan va hoi 16m
vao trong. Chinh nho dic diém ca 14 ma cay cang tré nén thu hut hon.

Cay trau ba thanh xuén c6 hoa nhung rat hiém gip. Hoa cta cdy to, c6
dang mo, bén trong c6 mau trang nga, mit ngoai c6 mau xanh lyc dam.

e Cach cham soc:

Anh sang: Trau ba thanh xuén 1a cay chiu nong, nén dat cay & vi tri cao co
anh sang mat troi gian tiép. Ning truc tiép hodc qua nhiéu anh sang s& lam
chay. Nén dit cay o vi tri gan cira s6 noi tia nang mit troi khong qué gay gat
chiéu vao. Cay trau ba thanh xuén thich hop trong ¢ nhiét do tir 20°C dén 30°C
nén rat phu hop voi diéu kién khi hau Viét Nam.

Nuédc tudi: Cay triu ba thanh xuan ua 4m, can tudi nudc thuong xuyén
v6i liéu luong thich hop. Can kiém tra 6 4m & goc trude khi twdi tranh tudi
qua nhiéu khién cay bi ting ré. Han ché luong nudc khi anh sang yéu hoic nhiét
d6 thap.

Pt trong: Dat trong ctia cdy trau ba thanh xuan can day du chat dinh
dudng, nhiéu cht hitu co, toi x6p va thdng nudc tot. Néu loai dat st dung trong
nén trén thém phan bén hiru co, than triu, so dira,. ..

Phan bon: Can cung cip day du phan bon va thuong xuyén cho cay. Co
thé str dung cac loai phan bon tan cham, que dinh dudng dé bod sung cac chét
dinh dudng cho cay theo cho ky 2 thang 1 lan.

1.6.2. Cay trau ba Dé Vwong

Cay trau ba dé vuong mang dén cho khong gian xung quanh diéu mdi la,
gilp cho méi truong séng tré nén vui tuwoi hon, mang dén ludng sinh khi méi
cho can nha, ddi voi cong viée, cdy giup giam cing thang, mét moi, gitp cho

cong viéc thuan budom xudi gid, mang dén canh quan sinh dong cho can nha.
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e Diic diém:

Trau ba dé vuong 1a loai cay than thao c6 ngudn gdc tir Indonessia, sinh
trudng nhanh, moc theo véi kich thude tir 30cm dén hon Im tuy theo diéu kién
séng. Néu khong c6 kinh nghiém, ban s¢€ bi nham lan gitra cac loai trau ba dé
vuong va cac loai trau ba khac.

Trau ba dé vuong thudéc ho nha Ray, co6 tén khoa hoc Philodendron
Imperial. Than cay duogc tao thanh tir cac be 14. La cay c6 kich thudce to, nhon
dan vé phi nhon, cudng 14 dai, mau do6 va phinh to & dudi, 6m lay than cay.
Thudng thi 14 ciy s& c6 mau xanh toan phan, nhung d6i khi s& xuat hién nhiéu
d6m vang rai rac trén phién 14. R cdy kha nhiéu, hoa moc theo cum véi cudng
hoa ngan. Hoa ciia cdy thuong budng thdng xudng dudi, néu ¢ chd thi s& bo
ngang.

e Cach cham soc:

Anh sang: 13 cay ua bong hodc bong mot phan, khong nén dit cay dudi
anh nang truc tiép. DU vay hiy dam bao du 4nh sang dé cdy c6 mau dep mit.
MJi tuan nén mang ciy ra phoi nang khoang 1 tiéng dé kich thich ciy quang
hop, néu dit cy ngoai troi, hily dam bao c6 bién phap che chan.

Nuéc tudi: 12 loai wa Am, nén tudi nude déu din cho cay. Phu hop nhét 1a
2 dén 3 1an mdi tudn, c6 thé ting giam tiy theo mirc d6 kho cua dat. Néu trong
thity sinh thi khéng can tudi, thay vao d6 hay thau nuéc 1 thang 1 lan.

Pit trong: trau ba dé vuong khong can nhiéu dinh dudng.

Phéan bon: néu muén c6 thé bon phan NPK cho ciy 3 dén 4 thang 1 1an 1a
du. Thuong xuyén lau chui bui ban cho 14, qua d6 quan st va loai bo cac 14 hu
hai. Néu nhén thay cay c6 dau hiéu bi sau, riy thi mua thudc vé phun ngay dé
tranh tinh trang thém nang.

1.6.3. Cdy trdu ba Monstera

Cay trau ba Monstera hay trau ba Nam M¥ 1a loai cAy canh trong nha dang
rat dugc ua chudng hién nay. Cach trong va cham soc loai cay nay kha don gian
boi n6 vo cuing ph hop véi khi hau thd nhudng & nudc ta.

e Diic diém:
Trau ba Monstera con duoc goi 1a trau ba Nam MY, trau ba 14 xé, Ray la

x¢€ Nam My,... Tén khoa hoc ctia loai nay 1a Monstera Deliciosa, c6 nguon goc
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XUAt x1r tur vung Nam My, ua thich séng ¢ nhiing noi c6 khi hau nhiét d61 hodc
gan xich dao.

Trau ba Monstera 1a cdy c6 kha ning leo bam vao than cay chi dé sinh
trudng, trong tu nhién véi didu kién phat trién t6t thi ching c6 thé leo téi 20m,
tan 14 v cing to va ram rap. L4 cta cdy xé sdu, 1a co thé day tir 50cm dén 1m,
bé mit 14 c6 nhiéu 16 nho rat dé nhén ra.

Trau ba Monstera c6 kha ning tao qua, qua cua cdy c6 hinh dang bén ngoai
kha gibng voi bap ngd. Tuy nhién qua cua ciy cd vay dang luc gidc nhu 1a cac
con mit, khi quéa chua chin thi s& chua nhiéu acid oxalic c6 thé gay bong rat da
tay khi cham phai, con khi da chi thi 16p vay luc gidc sé tu dong bong ra, dé 16
ra phan thit qua c6 mau tring v6 cung thom ngon va c6 mui vi gan giéng véi
qua chudi hoidc dua.

e Cach cham soc:

Anh ning: triu ba Monstera 1a lodi cdy wa rim mat, vy nén can trong
chung & nhitng noi khong c6 nhiéu anh sang truc tiép chiéu vao. Tuy nhién ban
cling khong nén dé cdy & néi bong mat qua 1au, nén cho tam nang mot vao lan
trong tuan dé khién qu4 trinh quang hop dién ra tot dep. Trau ba Monstera 13
loai cay nhiét d6i, nhiét do moi truong 1y tudng dé laoif cAy nay sinh truong tot
d6 1a tlr 18°C dén 300C.

Tu6i nude: trau ba Monstera rat wa 4m, vy nén ching yéu cau duogc tudi
nude hang ngay. Can tudi am cho cy, tranh tudi qua nhiéu co thé gay ra tinh
trang ngap Ung, chét cay.

Pit trong: trau ba Monstera thich hop dé trong trong nhimng loai dat mun
giau dinh dudng. Ngoai ra dit trong can dam bao do toi x6p va kha niang théng
thoang tot cho ré.

Phan bén: néu mudn co6 thé bon phan NPK cho cay 3 dén 4 thang 1 1an 1a
da. Uu diém 16n nhét ciia Monstera chinh 13 kha ning chéng lai sau bénh rat
t6t, it khi gap sau bénh tan cong, vay nén gan nhu khong can phai lo lang khi
trong loai cay nay.
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CHUONG II: PHAM VI, POI TUONG VA PHUONG PHAP NGHIEN CU'U.
2.1. Poi twong va pham vi nghién ctru.

- Dbi tuong nghién ctru: Bun thai sinh hoc tir hé théng xir Iy nuwdc thai san
xuét ctia nha may Coca - Cola Viét Nam chi nhanh Ha Ngi.

- Pham vi nghién ctru: Cac dic diém 1y hoa cuia bun thai va kha ning tai
ché bun thai thanh gia thé trong cdy canh.
2.2.
2.2.1. Phwong phap thu thap va tong hop tai liéu.

Phuwong phap nghién ctru.

Pé thuc hién dé tai can phai thu thap va tong hop, phan tich cac loai
ta1 li€u sau:

+ Gido trinh, sach chuyén khao vé xir 1y bun thai sinh hoc

+ Quy dinh trong nudc va qudc té vé bun thai

+ Céc tiéu chuan Viét Nam va quéc té vé cac phuong phap phan tich
bun thai

+ Cac bai bao khoa hoc nghién ctru vé thanh phan, dic tinh, phuong
phap xtr 1y, tai ché ciia bun thai sinh hoc tir hé thong xur Iy nudc thai ciia mot
sd nganh

+ Tai liéu thong tin vé hé thong xir Iy nude thai, thong tin tinh hinh
phat sinh bun thai tiru hé thong xir Iy nudc thai ciia nha may Coca - Cola chi
nhanh Ha No1.
2.2.2. Phwong phap xac dinh thanh phén bun thai sinh hoc.

Thanh phﬁn bun thai dugc xac dinh céac thong s6 co ban dé dinh hudng st
dung 1am gia thé trong cay. Phuong phap phan tich thanh phan bun thai duoc
thé hién ¢ bang 2.1.

Bang 2 1. Cac chi tiéu va phwong phdp phdn tich

STT| Thong so Phwong phap |STT Thong so Phuwong phap
2 TCVN 2 _
1 |Doam 6648:2000 6 | TongP TCVN 8940:2011
Photpho dé TCVN 2 .
2 iU 10678:2015 7 | Tong Cacbon ISO 16948:2015
3 | Nito dé tiéu TC\;’;OZZ%: 8 | Tong Nito 1SO 16948:2015
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STT| Thongsd Phuwong phap |STT Théng sb Phwong phap
. TCVN 8660 : Tong luu _
4 | Kali 2011 9 huynh I1SO 16948:2015
: . US EPA
S |Kimloaindng |\, 0043051

a. Xac dinh hé so kho kiét (TCVN 6648:2000)
Nguyén tic:

Mau bun méi duge 1dy vé, ngoai lugng hut 4m ra con chtra nude tir cac
ngudn khac nhau tuy thudc vao trang thai bun noi ldy mau, tuy nhién véi mau
bun d3 hong kho khong khi thi chi con nudc hut am khong khi.

Pé xac dinh luong nude hut am, mau bun sau khi duoc hong kho khong
khi, s& dugc sy kho ¢ 105°C 110°C dén khéi luong khong d6i. Khi d6 toan bd
nudce hut 4m bi bay hoi hét ma chat hitu co chua bi phan huy.

Cdch buéc tién hanh:

Mau bun duoc 14y vé dung trong hop kin dé tranh bay hoi nudc va bao
quan lanh. Cho vao cbc can hoic hop nhém c6 nap da biét trwoc khoi luong
(mo) 10g - 15g mau bun trén. Can chinh xac dén 10mg khéi lugng hop, nap
chtra bun twoi (ms). Say khd ¢ 105°C nhu trén rdi can khéi lugng hop, nap chia
bun khé (my).

Tinh két qua:
Hé s6 kho kiét:
k = msz —m,
my —my
b. Xic dinh @9 am (TCVN 6648:2000)

Nguyén tic:

Mau bun méi duge 1dy vé, ngoai lugng hut 4m ra con chira nude tir cac
ngudn khac nhau tuy thudc vio trang thai bun noi ldy mau, tuy nhién véi mau
bun d3 hong kho khong khi thi chi con nude hut am khéng khi.

Pé xé4c dinh lugng nudce trong bun, mau bun tuoi sau khi duoc léy O hién
truong, sé& duoc sdy khd ¢ 105°C - 110°C dén khéi luong khong d6i. Khi do
toan bd nude bi bay hoi hét ma chat hitu co chua bi phan huy.

Cdch tién hanh:
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Say coc can hodc hop dung c6 nap (bang gidy nhom) ¢ 105°C dén khbi
lwong khong d6i. Cho cbe vao binh hiit am, dé nhiét do phong (ti thiéu 1a 45
phut). Can chinh x4c khdi luong cdc co nip bang can phan tich (mg), chinh xéc
dén 1mg.

Dung thia cho 10g — 15g mau bun twoi vao hop trén. Xac dinh khéi luong
hop dung c6 nap va miu (my), chinh x4c dén 1mg.

Cho hop dung vao trong ti sdy, sdy & 105°C-110°C dén khéi lwong khong
d6i (khoang 8h), dong thoi say ludn ca ndp. Ly hop va ndp dé vao binh hit 4m
it nhat 1a 45 phat. Xac dinh khéi lwong hop day cé chira mau khoé kiét (my),
chinh xac dén 1mg.

Cong thuec tinh:

m; —m;
m; —my
c. Xac dinh d§ pH (TCVN 5979:2007).
Nguyén tic

W(%) =

Tao huyén phu tir mét trong cac dung dich dudi day véi thé tich dung dich
duoc sir dung gip 5 1an thé tich mau.
- Nudc.
- Dung dich Kali clorua (KCI1) 1 mol/l trong nuéc.
- Dung dich Canxi clorua (CaCly) 0.01 mol/l trong nudc.
- Gia tri pH huyén phu bun duoc do bang pH meter.

Cich tién hanh

Chuan bi huyén phu: Ly mot phan mau bun dai dién, it nhat Sml, tr mau
thir phong thi nghiém bang thia. Chp phan mau bun vao binh miu va thém vao
mot thé tich nudc cat hodc dung dich kali clorua hodc dung dich canxi clorua
gap 5 1an thé tich ciia mau, Tron hodc lic manh huyén phu bang may lic hoic
may tron co hoc trong 5 phut va cho it nhat 2 gid nhung khong 1au hon 24 gio,
sau d6 tién hanh do pH cta huyén phu.
d. Phan tich nguyén t6 C, N, H, S. (1SO 16948:2015)

Chudn bi mdu.

Chuan bi va phan tich mau cang sém cang tét.

Mau duoc sdy khod va nghién nho vé kich thuéc 0,25 mm, ddng hod mau dé
tranh sai s caia phép phan tich.
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Phan tich mdu trén thiét bj phan tich nguyén té FlashSmart — Thermo
Fisher.

Chuan bi cac diéu kién van hanh cua thiét bi (mé binh khi He, binh khi Oxi,
bat ngudn may chinh, may tinh).

Xay dung dudng chuan vai chat chuan 2,5-Bis (5-tert-butyl-benzoxazol-2-
yl) thiophene (chat chuan nay chira 6.51% N, 72.53 %C, 6.09% H, 7.44% S).

- Can 3g mau chuan vai khéi luong 2.0 mg dén 3.0 mg chat chuan vao thuyén
can, ghi lai khéi lugng chinh xac cia mdi mau, thém vao mdi mau 10 mg V,0s).

- B6 thuyén can chira miu ra mat phang sach va dung 2 chiéc nhip dé goi lai,
cht ¥ can géi k¥ va giam t6i thiéu lugng khong khi trong thuyén can, tranh sai
s6 khi phan tich.
- bat cac mau chuan vao bo lay mau ty dong (autosampler).

Tién hanh cac thao tac twong tu Vi mau can phan tich.

Mg phan mém trén may tinh, chon cau hinh CHNS véi detector TCD, thiét
lap phuwong phéap phan tich, nhap khdi luong cia mau can phan tich.
- Két thuc qua trinh phan tich, két qua phan tich cua ting chéat duoc hién thi
duai dang %.
e. Xac dinh mot s6 kim loai bang phwong phap ICP-MS (US EPA Method

3051)

Quy trinh xi¢ Iy méu bin.

Can khoang 0,5g mau cho vao ong 10 vi song, thém 10 ml HNOs dic,
day nap cho vao 10 vi song gia nhiét ¢ nhiét do 175°C trong 10 phut, sau do gitr
nhiét do 10 vi séng trong khoang 170-180°C trong 20 phut, dung dich sau do
dinh muc thanh 50ml bang nudc deion

Quy trinh do ICP-MS

- Khéi dong may bao gém cac budc bat ngudn dién tong, bat bom mau
tu dong, bat may ICP, bat nguén may tinh lién két voi may ICP.

- Sau khi khoi dong may xong tién hanh thiét 1ap phuong an do. Chon
nguyén t6 can do chon thoi gian ghi nhan.

- Sau khi thiét 1ap phuong phap do trén mdy tinh, hé théng sé& ty dong do
cac mau dudng chuin va mau moi truong. Két qua duong chuan va mau moi
truong thu dugc s& hién thi trén phan mém tin hoc vin phong.

Tinh két qud
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Cx= 22 K (mglkg)
Trong do:
Cao: NOng d6 nguyén t6 trong dung dich cudi ciing ctia mau thir do duogc
trén may (mg/l)
V: Thé tich mau dinh muc do dac (ml)
f: Hé s pha lodng mau (néu c6)
W: Khéi lugng miu phén tich (g)
K: Hé s6 kho kiét cia miu phan tich
f. Xac dinh Photpho dé tiéu bing phwong phiap Oniani (TCVN
5256:2009).
Nguyén tic

Phuong phép dua trén co s¢ tach hop chat photpho ra khoi bun bang
dung dich H,SO,4 0,1N, sau d6 xac dinh photpho dé tiéu tao phirc véi amoni
molipdat, v6i chat khir 1a thiét (IT) clorua hodc axit ascorbic. Phitc mau “xanh
molipden” dugc do d6 hap thu quang & budc song 880 nm.

Céch tién hanh
Xay dung dwong chudn:

- Chuan bi 6 binh dinh muc 50 ml. Cho vao binh dung dich chuin gbc
voi cac thé thich 0; 0,5; 1,0; 2,0; 5,0; 10,0 ml, thém mét it nudc cit vao binh.

- Thém 2ml dung dich amoni molipdat 2.5% va 3 giot axit ascorbic 1%
sau do dinh murc.

- Pé yén 15 phut cho dung dich phét trién mau va tién hanh do quang.

Phan tich mdu bin thai:

- Can 4 gam mau bun thai da riy qua rdy Imm lac véi 100ml dung dich
KCI0.1N trong 1 phut réi loc, dich loc trong sudt.

- Hat 10ml dich loc vao binh dinh mtrc 50ml. Thém 20ml nude ct, 2ml
dung dich amoni molipdat 2.5% va 3 giot dung dich SnCI2 2.5% (c6 thé thay
thé bang axit ascobic 1%) sau d6 dinh muc t&i vach. Dé yén 15 phit cho dung
dich phat trién mau va tién hanh do quang.

- Lam d6ng thoi mot mau trang bang nudc cat.

Tinh két qud

xkx100

mg ) _ Ca X303 X 1073

P20s (IOOg

W, VU,
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Trong do:
Cd: Nong do P trong dung dich do mat d6 quang (mg/L).
V1: S6 ml dung dich lay so mau (ml).
V2: Thé tich hién mau (ml).
V: S6 ml dung dich chiét rat miu (ml).
W: Luong bun cén (g).
K: Hé sb kho kiét.
g. Xéac dinh Nito dé tiéu (TCVN 5255:2009).
Nguyén tic
St dung dung dich kali clorua (KCI) 1 mol/l dé chiét nito d& tiéu tir mau
dat. Dich chiét sau d6 dugc khtr nitrat bang hdn hop Devarda va chung cét véi
dung dich natri hydroxyt (NaOH) trong bd cat micro Kjeldahl. Amoniac sinh
ra duoc hip thu bang dung dich axit boric, sau 6 chuan d6 v4i dung dich axit
clohydric (HC1) dé xac dinh ham lugng nito.
Quy trinh tién hanh
- Chiét miu: Can 20g miu dat, cho vao binh, thém 40 ml dung dich KCI
1 mol/l, lac 1 gid rdi loc 1ay dich chiét.
- Chung cit nito:
+ Pit dich chiét vao bo cat Kjeldahl, thém dung dich NaOH
+ Pun va ngung tu amoniac trong axit boric. Sau khi két thiic qua trinh
chung cat, chuan d¢ luong nito hap thu trong dung dich axit boric bang dung
dich HCI chuan dé xac dinh ham lugng nito.
Cong thirc tinh két qua
Ham luong N dé tidu dugc tinh theo cong thirc:
X= (V-Vp)*C*14*100 : (G*K)
Trong do:
V: Thé tich dung dich HCI chuan d dung khi chuan d6 mau (ml).
V0: Thé tich dung dich HCI chuan da dung cho mau trang (ml).
C: Nong d6 ctia dung dich HCI (mol/1).
G: Khéi lwong mau dat (g).
K: Hé s kho tuyét dbi cua dat.
14: Nguyén tir khdi cta nito.
100: Hé sb quy d6i vé 100g dat
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h. Xac dinh tong Photpho (TCVN 8940:2011)

- Pha huy mau bang hdn hop H,S0,4 dic va HCIO, (TCVN 8940:2011):
Dung can phan tich can 1,00g bun da ray qua rdy 1 mm, cho vao binh Kendan
dung tich 50 mL. Thém vao binh mét it nudc cat cho mau bun hoi 4m rdi cho
vao 10 mL H,S0;, dic, lac déu, cho vao 3 giot HC104 70%. Pay binh bang mot
chiéc phéu nho. Pun tir tr cho nhiét do ting dan. Khi ¢6 cin tréng va dung dich
trong subt thi tiép tuc dun thém 20 phut nita. Toan bd thoi gian pha huy mau
hét khoang 30 - 40 phut. Dé ngudi, dung nudc cét rira va chuyén dung dich vao
binh ding mtirc 100mL, dinh mtrc dén vach.

Chu y: Néu mau nhiéu chat hiru co cho thém 5 mL axit nitric ddc va
dun cho oxi hoa hét chét hitu co; Thém 5 giot axit pecloric 70% va tiép tuc
dun téi trang mau.

- Lay 5 mL dung dich sau khi pha huy mau cho vao binh dinh mirc 100
mL, pha lodng bang nuéc cat dén khoang 50 mL. Trung hoa luong axit du bang
NH; 10% (thém vao ting giot cho dén khi dung dich duc do c6 tao thanh cac
két tia hidroxit). Nho vai giot HySO410% lam mat do duc cta dung dich rdi
dinh muc dén vach.

- Hat 5 mL dung dich da xur 1y mau & trén vao binh dinh muc 25 mL,
thém céc hoa chét khac dé tao mau nhu quy trinh xac dinh P d& tiéu.

- Po Abs mau & budc song 880 nm.

Ham lugng P tong trong 100g bun:

P20s (Mmg/g) = [(Ca*V*V2) : (W.V1)]*k

Trong do:
Cq: Nong do P trong dung dich do mat do quang (mg P20s/mL)
V1: S6 mL dung dich ldy so mau
V: Thé tich hién mau (mL)
V: S6 mL dung dich mu sau khi pha
W: Luong dét can (g)
k: H¢ s0 kho kiét

I. Xac dinh Kali (TCVN 8660 : 2011)

Nguyén tic

Kali trong dat dugc chiét bang dung dich amoni acetat véi pH khoang
7,0. Kali trong dich chiét sau d6 duoc xac dinh bang phuong phap quang phd
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ngon lira, cho phép do nong do kali nhd d6 phat sang dic trung cua kali trong
ngon lura.

Quy trinh tién hanh

- Chuan bj miu: Liy khoang 5g mau dat kho di dugc riy, cho vao binh
tam giac 100 ml.

- Chiét kali: Thém 50 ml dung dich amoni acetat IN (pH = 7,0) vao binh
chtra miu, sau d6 lac trong 30 phut dé chiét kali tir dat.

- Loc mau: Loc léy phﬁn dung dich sau khi l4c va loai bo ph?m can dit.

- Po quang pho ngon lira: Str dung may do quang phd ngon lira dé do
néng do kali trong dung dich loc, chuan bj cac mau chuén kali dé hiéu chinh
may.

Cong thirc tinh két qua

Ham lugng kali dé tiéu trong dat (K, mg/kg) dugce tinh theo cong thirc:

K= (C*V):m

Trong do:

C: Nong d¢ kali trong dung dich loc (mg/L) xac dinh duoc tir mdy quang phd
ngon lta.

V: Thé tich dung dich chiét (L).

m: Khéi lugng mau dat khé (g).

2.2.3.  Phwong phdp bé tri thi nghiém.

a. Khdo sdt ty 1¢ phoi trn bin thdi véi than trdu va thoi gian i

- Nguyén liéu:

+ Bun thai sinh hoc tir hé thdng xir Iy nudc thai san xuét cia nha may
Coca - Cola Vi¢t Nam chi nhanh Ha N1, bun da duoc ép dudi dang banh, trude
khi tién hanh nghién ctru chuyén thanh dang bot.

+ Than triu duogc mua tai cia hang ban vat liéu loc nudc

- Phéi tron bun thai va than trau theo céc ty 1€ vé vé thé tich 1an luot 1a
70:30; 75:25; 80:20; 85:15 sao cho téng thé tich ctia hon hop 12 0,2 m?.

- Cho hdn hop vao thung xp ¢ nap va thuc hién u cac hdn hop lan luot
theo thir tu 45 ngay, 30 ngay, 15 ngdy va khong 6, mdi lan u sé& thuc hién phdi
tron hon hop méi. Cac thung dugc két thuc qua trinh u cing ngdy, sau do6 tién
hanh trong cay.

- Cac hon hop sau khi phéi tron va dem u duoc ky kiéu nhu sau:
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Bing 2 2: Ky hi¢u cdic hon hop phéi trén giita bun thdi va than triu

"1:57 1€ Thoi gian K}'f hi¢u | Ty !é Thoi gian Kg'f hi¢u
phoi trgn u mf‘lu cua | phoi u m~ﬁu cua
hon hgp | tron hon hegp

Khong u U1.0 Khong u U3.0

70:30 15 ngay Ul.l 15 ngay u3.l

30 ngay Ul.2 80:20 30 ngay U3.2

45 ngay Ul.3 45 ngay u3.3

Khong u u2.0 Khong u u4.0

75:25 15 ngay u2.1 15 ngay U4.1

30 ngay u2.2 85:15 30 ngay U4.2

45 ngay u2.3 45 ngay u4.3

- Sau khi 0 cac hdn hop duoc dem di phan tich thanh phan co ban theo
phuong phap & muc 2.2.2.

b. Trong cdy sir dung gid thé la cdc hén hop bun thdi va than triu di phoi
tron va u

- V&i mdi hon hop trong thir nghiém 3 loai cay gom trau ba thanh xuan
(Philodendron selloum Split), trau ba dé vuong (Philodendron), trau ba
Monstera (Monstera deliciosa). Cac hdn hop phdi tron sau @t dugc cho vao bau
vom cdy mau den lam tr nhya PE tai sinh kich thude 17cm*25¢cm. Loai cay
tréng 1a cay con duoc mua tai vuon uom, trudc khi trong cay dugc do chiéu
cao va dém s6 1a. Thyc hién trong cay vao cac hon hop ciing mot ngay va cham
soc cung diéu kién (mdi ngay tudi 1 1an, cing luong nudc). Mdi hdn hop phdi

tron thuce thién trong ldp 3 1an d6i voi mbi loai cay.

- Thi nghiém d6i chimg: Tién hanh trong nhu trén di v6i 3 loai ciy trén
dat tréng duoc léy tai vuon 0 xa Héng Van, huyén Thuong Tin, thanh phé Ha
Noi, mau dat dugc ky hiéu 1a MP

- Theo ddi qu4 trinh sinh trudng va phat trién ciia cdy qua cac thong so:

chiéu cao cua cay, so 14 cua cay, véi tan suat 40 ngay/ lan trong khoang thoi
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gian 4 thang (tir 10/3/2024 dén 10/7/2024). Két qua duoc tinh trung binh ctia 3
1an 13p dbi voi mdi hon hop.
2.2.4. Phwong phdp thu thap va xie ly so liéu.
a. Thu thap sé li¢u
Giai doan phéi trgn

- Tién hanh ghi chép chi tiét vé ty 1& phdi tron bun thai va than trau, tong
thé tich mdi mau, va cac diéu kién méi truong (nhiét d6, dd 4m, va mdi truong
1). Ghi nhan ty 1€ phéi trdn cta cac mau (vi du: 70:30, 75:25, 80:20, va 85:15).

- Luu trit cac thong tin vé thoi gian 1 (0 ngdy, 15 ngay, 30 ngay, 45 ngiy)
dé doi chiéu khi phan tich két qua.
Giai dogn phan tich thanh phan

Tién hanh phan tich héa hoc va vat 1y cta tirmg mau hdn hop sau u (P dé
tiéu, N dé tiéu, tong N, tong P, cacbon hitu co, va tong K).
Giai dogn trong cay

Ghi lai cac chi tiéu vé sy phat trién cua cay trong nhu chiéu cao cay, sb
lwong 14, su phat trién cua ré, va mau sac cua la khi trong trén cac gia thé khac
nhau. Ghi nhan su khac biét giira ca&c mau gia thé dé danh gia anh hudng cua
cac yéu té phéi tron va thoi gian .
b. X Iy s6 liéu
T6 chitc va nhdp lidu

- Tao bang sb liéu: Sap xép dir liéu thanh mot bang rd rang, trong d6 cac
cot thé hién cac yéu td thi nghiém (ty 18 phdi tron, thoi gian ) va cac hang 1a
cc chi tiéu phan tich nhu %P->0s, %N, %P, %N, %C hitu co, va K (mg/100g).

- Nhap liéu chinh xac: Nhap cac s6 liéu phan tich va két qua tir cac mau
vao bang tinh Excel dé dam bao dir liéu duoc luu trit mot cach chinh xéac va
thuan tién cho viéc phan tich.

Xt ly thong ké
- Tinh trung binh: Ddi v6i mdi chi tiéu phan tich (vi du: %P20s, %N dé

tiéu, tong P, C hitu co), tinh gia tri trung binh clia cic mau trong mdi diéu kién
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phéi tron va thoi gian u. Diéu nay gitp cung cap cai nhin tong quat vé su thay
dbi cua cac chi tiéu theo ting diéu kién thi nghiém.

- Tinh dd 1éch chuan: Tinh d6 1éch chuin (standard deviation - SD) dé
danh gia mirc do bién thién cua cac chi tiéu. Diéu nay giup xac dinh do tin cay
cta sd liédu.

Xay dung cac biéu do va do thi: Xay dung cac biéu db va d thi bang
phan mém excel
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CHUONG III: KET QUA VA THAO LUAN.
3.1. Két qua xac dinh thanh phan bun thai sinh hoc tir hé thong xir Iy nwée
thai san xuét ciia nha may Coca - Cola va than triu.
Két qua phan tich duoc thé hién ¢ bang 3.1:

Bing 3 1: Két qud phdn tich bun thdi sinh hoc tiv hé thong xiv ly nwéc thdi
cua nha mdy Coca - Cola Vi¢t Nam chi nhanh Ha Ngi

STT Tén miu hli<€:>:1 DPon vi Bun thai
1 | Poam W % 80,54
2 Photpho dé tiéu Pat % P20s 3,63
3 | Nito dé tiéu Nt % 0,832
4 Kali K mg/100g 0,675
5 | Tong Photpho >P % 4,78
6 Tong Cacbon >C % 14,85
7 | Tong Nito >N % 1,236
8 | Tong luu huynh >S % 0,002
9 Zn >Zn mg/kg 115,6
10 |Cd >Cd mg/kg 1,56
11 | Pb >Pb mg/kg 2,58

- Po6 am (W = 80,54%): Bun thai c6 ham luong nudc cao, diéu nay 1a
dic trung ctia bun thai sinh hoc tir cac hé thong xtr Iy nudc thai. PO am cao ¢o
thé anh huong dén kha nang xu 1y va tai sir dung, doi hoi phai qua giai doan
tach nudc trude khi tai ché 1am gia thé tréng cay hodc phan compost.

- Photpho dé tiéu (P-Os = 3,63%) va Tong Photpho (P = 4,78%): Ham
lugng photpho tuong d6i cao, day 1a mot yéu td quan trong cho su phat trién
clia cdy trong. Photpho dé tiéu 1a dang photpho ciy trong dé dang hap thu, rat
hiru ich khi str dung bun thai lam gia thé trong cay.

- Nito dé tiéu (Ndt = 0,832%) va Tong Nito (EN = 1,236%): Nito 1a yéu
t6 dinh dudng quan trong th hai cho cdy trong. Ham luong nito trong bun thai
tir nha may Coca-Cola twong ddi tot cho cdy, nhung can dugc kiém soat dé

tranh mat mat nito khi sir dung 1am gié thé.
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- Tong cacbon (XC = 14,85%): Ham lugng cacbon hitu co cao cho thay
bun thai ¢6 tiém ning 1am gia thé vi cacbon gitip cai thién cu truc dit va ting
cudng hoat dong vi sinh vt trong dat.

Bun thai tir hé théng xir Iy nudc thai caa nha may Coca-Cola c6 ham
luong photpho d& tiéu, nito dé tiéu va cacbon hitu co & mic cao. Diéu nay cho
thay bun thai c6 tiém ning lam phan bon hiru co hoic gia thé trong cy.

Két qua phan tich luu huynh va Kali thip, mic du hai thanh phan nay
cling can thiét cho su phat trién cia cdy trong nhung ciing c6 thé bo sung thém
tir nguon phan bon khac

Két qua phan tich kim loai nang trong bun thai cho thay: Ham luong Zn
(115,6 mg/kg), Cd (1,56 mg/kg) va Pb (2,58 mg/kg) déu nam dudi ngudng cho
phép theo QCVN 50:2013/BTNMT vé ngudng nguy hai d6i voi bun thai.

Duya trén két qua phan tich thanh phan va so sanh véi cac quy chuan phap
1y hién hanh, c6 thé danh gia bun thai sinh hoc tir hé thong xur 1y nude thai cua
nha may Coca-Cola c6 tiém ning sir dung lam gia thé trong cdy néu tudn tha
cac yéu cau xtr 1y va quan 1y sau:

+ Kiém soat ham luong kim loai nang: Mac du ham lugng céac kim loai
nhu kém, cadmium, va chi nam dudi ngudng cho phép theo QCVN
50:2013/BTNMT va QCVN 03-MT:2015/BTNMT, van can giam sat lién tuc
khi str dung bun thai 1am gia thé dé tranh tich lity kim loai ning.

+ Quan 1y dinh dudng: Ham lugng nito va phospho trong bun thai cao,
diéu nay co thé cung cap day du dudng chét cho cdy trong. Tuy nhién, can kiém
soat liéu luong str dung dé tranh thira dinh dudng.

+ Phéi tron: D6 am cta bun thai cao, do d6 can phdi tron bun véi cac
nguyén liéu khac (than triu, xo dira, than bun,. . J) dé tao thanh gia thé c6 kha
nang thoat nudc tot hon va c¢é cau tric phi hop véi ré cay.

Két qua phan tich thanh phan bun thai sinh hoc tir hé thong xtr Iy nudc thai ciia
nha may Coca — Cola twong dong v6i nhiéu loai bun thai khac [12].
3.2.  Két qua xac dinh thanh phan bun thai sinh hoc sau khi phdi tron va u.

Véi cac dic diém uu viét cia than trau nhu cdu tric x6p, ham lugng
cacbon hitu co cao, tinh kiém nhe (pH = 8,0-9,0), vi vy than trau c6 thé giup
trung hoa bun thai ¢6 tinh axit nhe, tao moi truong 6n dinh hon cho su phat

trién cua cay trong, chira nhi€u silica giup cai thién cau triac gia thé. Vi vay, lua
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chon than trau dé phéi tron cting bun thai tir hé thong xtr Iy nudc thai clia nha
may 1a lya chon phu hop.

Két qua phan tich mot s6 thanh phan cuia bun thai sau khi phdi tron va  véi
than trau duoc thé hién & bang 3.2:

Bing 3 2: Thanh phan ciia hén hop ban théi va than triu truée va sau khi

u
Thanh phén
P dé tiéu N d@é tiéu TongP | TongN | Chituco | Téng K

Hon | (95P,05) (%N) % (%) (%) mg/100g
hop

U1.0| 2,681 1.504 3.217 2,118 18,403 0,554
Ull| 2.885 1.402 3.462 2,157 16,185 0,691
Ul.2 3.012 1.355 3.614 2,084 20,106 0,703
Ul3| 2.651 1.483 3.282 2,119 16,457 0,652
U2.0| 2696 1.246 3.335 2,043 21,478 0,449
u21| 2922 1.376 3.406 2,023 15,559 0,554
U2.2| 3.235 1.531 3.782 2,187 15,919 0,533
u2.3| 2,681 1.377 3.217 2,118 18,403 0,550
us.o| 3,271 1.333 3.725 2,050 26,897 0,418
us.il| 2151 1.280 2.581 2,134 15,829 0,877
us.2| 3,173 1.435 3.607 2,208 20,135 0,871
U3.3| 3,338 1.306 3.824 2,177 18,185 0,782
U4.0| 3,210 1.317 3.952 2,026 22,980 0,597
U4.l| 3,143 1.094 3.771 1,737 19,546 0,601
u42| 2971 1.284 3.565 1,975 17,498 0,664
U43| 2,892 1.333 3.472 1,932 15,961 0,456

Két qua phan tich ¢ bang 3.2 cho thay:

Photpho dé tiéu va tong photpho trong cic mau hon hop ting 1én déng
ké sau khi 0. Mau U1.1 (& 15 ngdy) c6 ham lugng P2Os = 2,885%, U2.2 (1 30
ngay) c6 ham luong P20s = 3,235%, va U3.2 (i 45 ngay) dat muc cao nhat véi
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3,325%. Qua trinh 0 gitp phan huy cac chat hitu co phtic tap trong bun thai,
giai phong photpho thanh dang dé tiéu hon, lam ting ham lugng dinh dudng co
san cho cdy trong. Photpho 14 yéu t6 chinh trong su phat trién ré, giup cdy canh
phat trién khoe manh. Cac hdn hop sau khi G ¢6 ham lugng phospho dé tiéu
cao, dic biét 1a & cac mau U2.2 va U3.2, cung cap da phospho dé cay canh phat
trién tot. Pidu nay rat quan trong cho su phat trién ctia hé ré va kha ning hap
thu chat dinh dudng cua cy.

Nito dé tiéu va tong nito c6 xu hudng giam dan khi thoi gian 1 ting 1én,
tir 1,504% (U1.0 - khong 1) xudng 1,054% (U4.1 - & 45 ngay). Nito trong qua
trinh 0 d& bi phan hay va mat di dudi dang khi amoniac hodc nito oxit. Mau
khong @ (U1.0) ¢6 luong nito cao nhit do chua trai qua sy phan hity. Piéu nay
cho thay can bo sung thém phéan bon giau nito khi sir dung cac gia thé nay dé
dam bao cung cip day du dinh dudng cho cay.

Cacbon hitu co giam dan trong qua trinh 1, tir 26,897% (U3.0 - khong 1)
xudng 15,559% (U2.1 - i 30 ngay). Cacbon hitu co 1a nguon thirc in quan trong
cho vi sinh vat trong qua trinh u. Khi tho1 gian u tang 1€n, cac vi sinh vat phan
hay cacbon hitu co thanh cac hop chat don gian hon, lam giam ham luong
cacbon trong hdn hgp. Cacbon hitu co dong vai tro cai thién cau trac gia the,
tang cuong kha ning giit nudc va tao moi trudng song tot cho vi sinh vat co
loi. Ham luong cacbon hitu co sau khi ¢ & muc vira phai, gitip cai thién céu trac
Cua gia thé, gifr am t6t va tao diéu kién thuan loi cho su phat trién cua vi sinh
vat co loi trong dat.

Kali dao dong tir 0,418 mg/100g dén 0,877 mg/100g, v4i mau U1.2 (u
30 ngdy) c6 ham luong kali cao nhat. Kali trong gia thé c6 thé bi rira trdi trong
qua trinh 0 va tudi nude. Kali 1a mot chat dinh dudng quan trong cho ciy canh,
gitip ting cudng su sinh trudong va suc dé khang ciia cdy. Can bd sung thém
kali néu cay trong yéu cau ham luong kali cao.

Nhu vay: vé thanh phan dinh dudng P, C, N cac hdn hop trén déu phu
hop dé str dung cho trong cay néi chung va trong cdy canh dé ban noi riéng.
Tuy nhién, ham luong kali tong s trong cac hdn hop kha thap. Do d6, khi sir
dung cac hdn hop nay 1am gia thé, co thé can bd sung thém ngudn K dé dam
bao can bang dinh dudng cho cay. Xét vé ty 18 phdi tron, cac hdn hop co ty 16
bun thai cao hon tuong tng vai ty 1€ 80:20 va 85:15 thuong c6 ham luong dinh
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dudng cao hon. Piéu nay phu hop véi logic vi bun thai 1a ngudn cung cép dinh
dudng chinh trong hdn hop. Thoi gian 0 ciing anh hudng dén sy phan hiy va
chuyén hoa dinh dudng. U tir 30-45 ngay 1a khoang thoi gian 1y tudng nhat dé
str dung hon hop 1am gia thé tréng cdy canh. Cac chat hiru co trong bun thai da
duoc phan hiy di, giam thiéu tac dong cta vi sinh vat giy hai va tang cuong
kha ning cung cap dinh dudng cho cay.
3.3.  Két qua thir nghiém trong cdy véi gia thé hon hop bun thai da phéi tron
va sau khi .

3.3.1. Két qud khdo sdt sw ting truéng thém ciia chiéu cao cdy trong qud
trinh phit trién.

Chiéu cao ctia cdy duoc do 4 1an (lan 1: ngay dau tién méi trong, lan 2:
sau 40 ngady trong, 1an 3: Sau 80 ngay trong, 1an 4: sau 120 ngdy trong). S6 licu
thu dugc tong hop ¢ bang s6 3.3.

Bing 3 3: 86 liéu ting truwéng thém chiéu cao ciia cdy so vdi cdy con hic
mdoi trong

Gia Trau ba Thanh Xuan Trau ba Pé Vuong Trau ba Monstera

Sau Sau Sau Sau Sau Sau Sau Sau Sau
40 80 120 40 80 120 40 80 120

ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay

(cm) (cm) (cm)

Mb 1,7 2,5 3,4 1,6 3,1 3,9 1,7 3,7 4.8

U1.0 1,8 2,8 3,8 1,9 3,0 4,1 1,8 4,7 5.8

Ulil 3,7 6,2 8,7 1,8 3,1 4,3 1,3 4,3 6,0

Ul.2 3,9 6,4 8,9 1,3 2,7 4,0 1,8 4,6 5,5

Ul.3 3,8 6,3 8,8 1,4 3,0 4,5 1,5 4,8 6,5

u2.0 1,7 3,0 4,2 1,9 3,3 4,7 1,8 4,0 4,3

u2.1 3,6 5,8 7,9 11 2,4 3,7 2,0 59 7,8

u2.2 2,8 4,8 6,8 1,2 2,5 3,8 1,3 3,5 4,3

u2.3 3.7 5,2 6,7 1,9 3,8 5,7 2,5 5,4 58

U3.0 4,6 6,5 8,4 2,7 3,6 4,4 2,7 5,2 4,9

U3.1l 2,8 5,0 7,2 2,2 3,9 4,8 1,6 4,6 6,0
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Gia Trau ba Thanh Xuan Triu ba Pé Vwong Trau ba Monstera

Sau Sau Sau Sau Sau Sau Sau Sau Sau
40 80 120 40 80 120 40 80 120

ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay

(cm) (cm) (cm)

U3.2 3,7 6,8 9,8 2,5 4,5 6,4 3,4 7,9 8,9

U3.3 3,4 7,0 9,2 2,3 5,4 7,2 2,0 4,8 8,1

U4.0 2,9 4,7 6,4 1,9 2,7 3,4 2,8 6,4 7,2

u4.1 2,7 5,1 7,4 3,9 4,8 6,0 2,5 6,1 7,1

u4.2 1,9 3,9 5,8 1,9 3,0 4,1 3,0 5,2 4,4

U4.3 3,6 59 8,1 1,8 3,1 4,3 2,2 4,7 4,9

Theo s6 liéu & bang 3.3, hau hét cac hon hop déu cho két qua tot hon so
v6i mau ddi chung dat vuon (MD) o ca ba giai doan do. Két qua dbi voi gia thé
ky hiéu U3.2 va U3.3 (ty 1& 80:20:00, & 30 va 45 ngay) cho hiéu qua cao nhat
d6i voi ca ba loai cay trau ba. Ty 18 80:20:00 cung cap su can bang tét gitra bun
thai (nguon dinh dudng chinh) va than trau (cai thién do thoang khi). Hon hop
v6i ty 18 nay t6i vu hoa kha ning giit nude va thoat khi ca gia thé. Thoi gian
1 30 va 45 ngay cho phép qué trinh phan hay vi sinh dién ra ddy du, giap 6n
dinh thanh phan dinh dudng ctia hdn hop. Su két hop giira bun thai tir hé thong
xt Iy nude va than triu c6 thé tao ra mot gia thé co do xbp, kha ning gitt nude
va thoat khi tot, dong thoi cung cap du dinh dudng, ddy la cac dic tinh quan

trong cua gia thé dung trong cay.
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Tang truéng
thém chiéu cao
12 (cm)
10

o N B OO

Mb U1.0U1.1U1.2U1.3U2.0U2.1U2.2U2.3U3.0U3.1U3.2U3.3U4.0U4.1U4.2U4.3
Gia thé

B Triu ba Thanh Xuan Sau 40 ngay B Trau ba Thanh Xuan Sau 80 ngay

Trau ba Thanh Xuén Sau 120 ngay Trau ba Bé Vwong Sau 40 ngay
mmm Trau ba D& Vwong Sau 80 ngdy ===Trau ba Dé Vwong Sau 120 ngay
= Trju ba Monstera Sau 40 ngay == Triu ba Monstera Sau 80 ngay

e Trau ba Monstera Sau 120 ngay

Hinh 3.1: Dé thi biéu dién sw ting truéng thém chiéu cao ciia cdy dwoc
trong trén cdc gid thé khdc nhau

Madc du c6 su khac bi¢t nhoé gitra cac loai, nhung nhin chung cé ba loai
trau ba déu phat trién tot trén gia thé c6 ky hiéu U3.2 va U3.3. Cac hdn hop véi
85% bun thai khong cho két qua t6t nhat, mac du van tot hon mau ddi ching
MBD. DPiéu nay c6 thé do ty 1¢ bun thai qua cao 1am giam do thoang khi cua gia
thé, anh hudng dén su phat trién cua ré cay.
3.3.2. Két qua khdo sdt sw ting truéng thém vé sé ld trong qud trinh phdt
trién

S6 14 trén cAy dugc dém ¢ 4 thoi diém tuwong tu chiéu cao cia cay, sb
liu dugc thé hién ¢ bang sb 3.4.

Bing 3 4: 86 liéu vé thay doi sé lwong ld so véi cdy con lic méi trong

Gia Trau ba Thanh Xuén Trau ba Pé Vwong Trau ba Monstera
thé

Sau Sau Sau Sau Sau Sau Sau Sau Sau
40 80 120 40 80 120 40 80 120

ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
S6 ld S6 ld S6 ld
MDb 2.0 3,0 4,0 2.0 3,0 4,0 1,0 2.0 3,0

U1.0 2,0 3,0 5,4 2,6 4,6 6,3 1,0 2,0 4,7

Ulil 1,3 2,3 4,3 2,0 4,0 6,0 2,0 3,0 5,0
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Gia Trau ba Thanh Xuén Triu ba Pé Vwong Trau ba Monstera

Sau Sau Sau Sau Sau Sau Sau Sau Sau
40 80 120 40 80 120 40 80 120

ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
S6 ld S6 ld S6 1d

Ul.2 2,0 3,0 5,0 2,4 4,4 6,7 2,0 3,0 5,0

Ul.3 2,4 3,4 6,4 2,0 4,0 6,0 1,0 2,0 4,0

u2.0 3,0 4,0 7,4 3,0 5,0 8,0 1,6 2,6 4,0

u2.1 3,0 5,0 7,0 2.4 4,4 8,0 2,0 3,0 4,0

u2.2 2,0 4,0 6,0 3,0 5,0 7,0 1,0 2,0 4,0

u2.3 2,0 4,0 7,0 2,0 4,0 6,0 1,0 2,0 4,0

u3.0 2,4 4,4 5,7 3,0 50 7,4 2,4 3,4 50

U3l 2,0 4,0 7,0 3,0 50 8,0 2,0 3,0 4,0

u3.2 3,4 54 8,0 3,0 50 8,0 2,0 3,0 6,4

u3.3 3,6 4,3 6,3 2,3 4,3 7,3 2,0 3,0 6,0

u4.0 2,4 3,4 6,4 2,0 4,0 50 1,0 2,0 50

u4.1 3,0 4,0 8,0 1,3 2,3 5,3 2,0 3,0 5,0

u4.2 2,0 3,0 6,4 3,0 4,0 6,0 2,0 3,0 5,0

u4.3 2,0 3,0 7,0 2,3 3,3 5,3 2,0 3,0 5,0

S6 liéu & bang 3.4 thé hién s luong 14 ting thém cta ba loai cdy trau ba
sau khi trong 40, 80 va 120 ngdy. Tuong tu nhu su ting trudng chiéu cao, hau
hét cac hdn hop déu cho két qua tét hon so vi miu ddi chimg MP & ca ba giai
doan do. Sau 120 ngay, hon hop U3.2 tiép tuc cho thiy hiéu qua vuot trdi véi
sO 14 tang thém ddi voi 3 loai cay trau ba Thanh Xuan, triu ba Pé Vuong va
trau ba Monstera 1an lugt 1 8; 8 va 6.4 14. So véi miu d6i ching MP (4; 4 va
3 14), U3.2 giup phat trién gap 2 dén 2,13 1an s6 14. Diéu ndy caung ¢b nhan dinh
rang ty 1& 80% bun thai va thoi gian t 30 ngdy tao ra mdi trudng tdi vu cho su
phat trién tong thé cua cay trau ba. Cac hdn hop c6 ty 18 bun thai tir 70 - 80%

cling c6 tac dong tich cuc dén su phat trién 14 cta cay trau ba.

37



12 Mirc d§ tang

trudng sb 1a

10

[¢e)

[e)]

N

o

o” o” o” o” o"' ¥ &W\)’” o“’ o”’ o“’ o”’ Ng o“xo&o“%
Gia thé
W Triu ba Thanh Xuan  m TrAu ba Bé Vuong Trau ba Monstera

Hinh 3.2: Pé thi biéu dién sw ting truwéng thém vé sé ld ciia cdy dwoc
trong trén cdc gid thé khdc nhau

Nhu véy, ¢6 thé thay hdn hgp U3.2 (ty 1¢ bun thai:than trau 80:20, & 30

ngay) cho két qua tét nhat hodc gan t6t nhat ddi véi ca ba loai cay trau ba ca vé
chidu cao 1an s6 14. Didu nay c6 thé duoc giai thich boi su can bang tbi vu giita
dinh dudng tir bun thai va cau tric dat tir than triu, cting véi thoi gian u du dai
dé 6n dinh hoa cac chat hiru co. Cac hdn hop c6 ty 18 bun thai tir 70-80% va
thoi gian U tir 15-45 ngay déu cho két qua tot hon so v6i mau ddi chimg MD.
Tuy nhién, ty 1é bun thai qua cao (85%) khong cho két qua tot nhat cho thay
tAm quan trong cta viéc can bang giita dinh dudng va ciu trac dit trong gia thé.
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Hinh 3.4: Theo doi cdy trong quad trinh thuc nghiém
3.4.  Quy trinh tao gia thé trong ciy canh tir bun thai sinh hoc liy tir qua trinh
xur ly nwée thai cua nha may san xuit Coca - Cola Viét Nam chi nhanh Ha
Nbi
Tir cac két qua thu dugc & trén, quy trinh tao gia thé trdng cdy canh tir
bun thai sinh hoc 14y tir qué trinh xr Iy nudc thai cia nha may san xuat Coca —
Cola Viét Nam chi nhanh Ha Noi duoc dé xuat gém cac budc sau:
Budc 1: Bun thai ldy tir hé thong xtr 1y nudc thai ctia nha may Coca - Cola Viét
Nam, chi nhanh Ha Noi (d4 duogc ép thanh banh) dem nghién nho
Budc 2: Phéi tron vé6i than trau theo ty 16 80:20 vé thé tich
Budc 3: Pem hon hop & bude 2 u kin trng thoi gian 30 ngay, hon hop sau khi

u c6 thé str dung dé trong cay canh
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KET LUAN

Sau qua trinh nghién ctru dé tai “Nghién ciru tdi ché ban thdi sinh hoc
tir hé thong xir Iy nwéc thdi san xudt ciia nha mdy Coca - Cola Viét Nam
chi nhanh Ha Nji thanh gid thé trong cdy canh” da rat ra duoc cac két luan:

1. B3 x4c dinh dugc thanh phan va dic tinh cta bun thai bin thai sinh hoc
tir hé thong xir Iy nude thai san xuat cia nha may Coca - Cola Viét Nam chi
nhanh Ha Noi. Bun thai tir hé thong xtr Iy nude thai caa nha may Coca-Cola ¢6
ham lugng photpho dé tiéu, nito dé tiéu va cacbon hitu co & muic cao. Him
lwong mot s6 kim loai Zn, Cd, Pb déu nam dudi ngudng cho phép theo QCVN
50:2013/BTNMT vé ngudng nguy hai d6i v6i bun thai.

2. D3 khao sat cac diéu kién tao gia thé trong cdy canh tir bun thai sinh
hoc két hop v6i than trau. Phéi tron bun thai va than trau theo céc ty 1€ vé vé
thé tich 1an luot 1a 70:30; 75:25; 80:20; 85:15 sau d6 dem 1 trong thung xbp c6
nap & cac khoang thoi gian 45 ngay, 30 ngay va 15 ngdy. Danh gia thanh phan
ctia hdn hop sau phdi tron va d.

3. Pa thir nghiém trong mot sb cdy canh dé ban trén cac gia thé da khao
sat. Gia thé co ty 1& phu hop nhat duoc xac dinh 13 80% bun thai va 20% than
trdu (theo thé tich), v6i thoi gian G 30 ngay.

KIEN NGHI

Can c6 thém nghién ctru dé danh gia tinh an toan lau dai cta gia thé nay

dbi voi cac loai cdy trong khac nhau va méi trudng xung quanh. Dong thoi mo

rong quy mé va ap dung cho cac ngudn bun thai khac.
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PHU LUC

Qud trinh pha héa chét ding dé phd méu trong mau.
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Xdc dinh dé pH ciia mau.
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Pha mdu cua chi tiéu kim loai.

Phoi tron va chia bau trong cay.
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Cay trong luc dau Cay trong sau 3 thang
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