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THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:

- Tén dé tai: Nghién cau xt ly bun thai sinh hoc tir hé thong xur 1y nuéce thai
san xuat cua co so giét md gia stic thanh sinh khdi nuéi giun qué.

- M4 sb: 13.01.24.K.02

- Chui nhiém dé tai: ThS. Trinh Kim Yén

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

- Thoi gian thyc hién: nam 2024
2. Muc tiéu:

- Panh gia duoc thanh phan co ban caa bun thai sinh hoc tir hé théng xur 1y
nudc thai san xuat cia co sd giét mo gia suc.

- Pé xuat dugc phuong phap xu ly bun thai sinh hoc tir hé théng xu 1y nuéc
thai san xuat cua co sé giét mé gia stc thanh sinh khdi nudi giun qué.

3. Tinh méi va sang tao:

Pi c6 mot s6 nghién ciru vé xir Iy chat thai thanh sinh khéi nudi giun qué,
tuy nhién thuong ap dung xu ly véi chat thai sinh hoat bang giun qué. Do vay,
nghién ctu ndy s& cung cap dit liéu khoa hoc dé tai ché bun thai tir hé thong xir ly
nuéc thai cia Nha may san xuat ruou bia, nudc giai khét thanh sinh khéi nudi giun
qué.

4. Két qua nghién ciu:

- P4 tién hanh lay mau, xir Iy mau va phan tich thanh phan co ban caa bin
thai sinh hoc tir hé théng Xt 1y nuéc thai cua co so giét md gia sdc sau khi phdi
tron voi nudc thanh sinh khéi nudi giun qué.

- Pa theo ddi, danh gia su sinh truong, phat trién cia giun qué & céc ty 1é
phdi tron gitra bun thai sinh hoc va nuée sau cac khoang thai gian nuéi. Tir do, lua
chon duoc ty & phéi tron giira ban thai sinh hoc va nude gilp giun qué phat trién
t6t nhat.



- b tién hanh lay mau, xa Iy mau va phan tich thanh phan co ban cia phan
giun qué sau qua trinh nudi. Két qua cho thay, phan giun ¢ dang khé khéng c6 mui
héi, mau nau den, min véi kha ning gitr 4m tét véi mot sé chi tiéu dinh dudng
trong phan giun dat két qua cao.

5. San pham:

- 01 B&o céo tong hop

- 01 Béo c4o tom tat

- 01 Bai bao “Nghién cizu xi Iy bun thdi sinh hoc tir hé thong xi Iy nuréc
thai co so giét mé gia stc thanh sinh khoi nudi giun qué (perionyx excavatus) ”
dang trén Tap chi Khoa hoc Tai nguyén va Méi truong
6. Phwong thiic chuyén giao, dia chi wng dung, tac dong va lei ich mang lai
ciia két qua nghién ciru:

6.1. Phwong thirc chuyén giao, dia chi wng dung:

- Két qua cua dé tai s& duoc chuyén giao toan by cho bd mén Boc hoc va
quan trac moi truong thudc khoa Moéi trudng, Truong Dai hoc Tai nguyén va Moi
trudong Ha N1 dé phuc vu cho viéc dao tao va cac nhi€ém vu khac c6 lién quan.

- San pham cta dé tai s& duoc chuyén toan bo cho Trung tdm Thu vién va
Cong nghé Thong tin dé luu trit va lam tai liéu tham khao cho can bd giang vién
va nguoi hoc.

6.2. Tac dong va lgi ich mang lai cia két qua nghién ciru:

- Pbi véi linh vuc KH&CN ¢ lién quan: Dé tai s& cung cap nhiing thong tin
khoa hoc hitu ich, gop phan xir 1y bun thai sinh hoc tir hé théng xtr 1y nudc thai cia
mot s6 nha mdy, co sd san xuat thuc pham.

- D6i v6i td chire chu tri va cac co so tng dung két qua nghién ciru: Két qua
cuia d¢é tai vira 1a nguon tai liéu cd gia tri phuc vu cdng tac giang day, vira 1a co s
dé nang cao chat luong giang day, dao tao ngudn nhan luc nganh Pam bao chat
luong va an toan thyc pham.

- P6i véi kinh té - x4 hoi va moi trudng: Két qua ciia dé tai vé phuong phap
xtr 1y chét thai, giam thiéu 6 nhiém méi trudng.



INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Research on treating biological sludge from the wastewater
treatment system of a livestock slaughterhouse into biomass for raising earthworm.

- Code number: 13.01.24.K.02
- Coordinator: Trinh Kim Yen

- Implementing institution: Hanoi University  of Natural Resources
and Environment

- Duration: 2024
2. Objective(s):

- Evaluate the basic components of biological sludge from the wastewater
treatment system of a livestock slaughterhouse.

- Propose a method to treat biological sludge from the wastewater treatment
system of a livestock slaughterhouse into biomass for earthworm farming.

3. Creativeness and innovativeness:

There have been some studies on waste treatment into biomass for earthworm
farming, however, they are often applied to domestic waste treatment with earthworms.
Therefore, this study will provide scientific data for recycling sludge from wastewater
treatment systems of beer and beverage factories into biomass for earthworm farming.

4. Research results:

- Conducted sampling, sample processing and analysis of basic components of
biological sludge from the wastewater treatment system of Bach Gia technical facility
after mixing with water to create earthworm farming biomass.

- Monitored and evaluated the maturity and development of earthworms in mixed
ratios between biological wastewater sludge and water after farming periods. From there,



choose the mixing ratio between biological sludge and water to help the worms grow
best.

- Conducted sampling, sample processing and analysis of basic components of
worm feces after the farming process. The results showed that dry worm dung has no
odor, is dark brown in color, has good moisturizing ability with some nutritional
indicators in worm dung achieving high results.

5. Products:
- 01 Final report
- 01 Summary report

- 01 article published “Study on treatment of biological waste sludge from the
wastewater treatment system of cattle slamming facility into earthworm culture biomass
(perionyx excavatus) ” in the Journal of Natural Resources and Environmental Sciences

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

6.1. Transfer method, application address:

- The results of the project will be transferred entirely to the Department of
Toxicology and Environmental Monitoring under the Faculty of Environment, Hanoi
University of Natural Resources and Environment to serve training and other relevant
tasks. relate to.

- All products of the project will be transferred to the Center for Library and
Information Technology to store and serve as reference materials for lecturers and
learners.

6.2. Impact and benefits of research results:

- For related science and technology fields: The project will provide useful
scientific information, contributing to the treatment of biological sludge from wastewater
treatment systems of some factories and food production facilities. .



- For the host organization and establishments applying research results: The
results of the project are both a valuable resource for teaching and a basis for improving
the quality of teaching. Training human resources in the food safety and quality
assurance sector.

- For economy - society and environment: Results of the project on waste
treatment methods and minimizing environmental pollution.
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MO PAU

Trong néng nghiép, giun qué dugc xem 14 loai thirc an sach, giau dam, bd
sung dinh dudng cho gia stc, gia cam. Bén canh d6, phan giun qué cling dugc
danh gia 1a mot ché pham phan hiru co sinh hoc rét tét cho nhiéu loai cay trong,
st dung thay thé phan vo co, nhu 1a giai phap dé san xuat cac loai rau sach, an
toan. Tuy nhién, tai nhiéu dia phuong, cic trang trai chin nudi thuong tan dung
phan gia suc, gia cam két hop véi rom ra hoic réac thai sinh hoat dé nuéi giun qué
[1]. Nubi giun qué bang phén tuoi ctia dong vat cd thé gay ra cac van dé lién quan
dén an toan vé sinh va 6 nhiém méi truong.

Bun thai sinh hoc phét sinh tir cac hé thong xtr Iy nudce thai tir cac hoat dong
ndng nghiép nhu chin nudi, nudi tréng thuy san, ché bién thuc pham, giét mo gia
stc thuong chira mot lwgng 16n chat hiru co, N, P rat thich hop cho viéc st dung
lam phan bon [5]. Tuy nhién, bun thai sinh hoc phat sinh chwa dugc tan dung ciling
nhu tai st dung mot cach hiéu qua. Cac phuong phap xt ly bun thai sinh hoc phéat
sinh tir cac hoat dong néng nghiép chu yéu l1a chon lap, ché bién phan vi sinh
(compost),... [7]. Cac bién phap xtr ly bun thai sinh hoc hién nay ¢ nudc ta khéng
chi gay cac van dé 6 nhidém moi truong va anh hudng dén sic khoe cong ddng ma
con gay lang phi nguon tai nguy@n co thé tai s dung. Vi vay, viéc nghién cau
phuong phéap xi 1y bin thai sinh hoc phéat sinh tir hé théng xur 1y nudc thai tir hoat
d6ng ndng nghiép hiéu qua cé ¥ nghia thuc tién, gop phan giam thiéu & nhiém moi
truong.

Phuong phép xir Iy bin thai bang giun qué thuc su thuyét phuc dugc nhiéu
nha khoa hoc, cac doanh nghiép, ndng dan do san pham da khong nhiing dem lai
loi ich Kinh té - xa hoi dang ké trong san xuat néng nghiép ma con co tac dung bao
vé mdi trudng, rat tich cuc do dam bao su can bang sinh thai. Nhan thiy phuong
phap nay rat phu hop véi diéu kién ty nhién, kinh té nudc ta, pht hop véi tap quan
sinh hoat cua ngudi dan nén dé ap dung, dé nhan rong va thu dugc hiéu qua cao.



Vi cac van dé da dé cap ¢ trén ching toi lya chon thuc hién dé tai: “Nghién
cieu Xer 1y bun thai sinh hoc tir hé théng xa 1y niedc thdi san xudt cia co sé giét mé
gia stic thanh sinh khai nuéi giun qué .

Muc tiéu cia dé tai

- Panh gia duoc thanh phan co ban caa bun thai sinh hoc tir hé théng xur 1y
nudc thai san xuat cta co sd giét mo gia suc.

- Bé xuat duoc phuong phéap xir Iy bun thai sinh hoc tir hé théng xtr Iy nuéc
thai san xuat cua co sé giét mé gia stc thanh sinh khbi nudi giun qué.

Noi dung nghién ciru

Dé tai duoc thuc hién véi 04 ndi dung chinh sau:

Ngi dung 1: Nghién ciu tong quan Vé Cac Van dé lién quan dén dé tai nghién ciu

- Noi dung 1.1: Tong quan vé bin thai sinh hoc tir hé thong xur 1y nudce thai san
XUAt ctia co s& giét mo gia stc

- Noi dung 1.2: Téng quan vé cac nghién ctiu xir ly bun thai sinh hoc & trong va
ngoai nudc

- Noi dung 1.3: Tong quan vé phuong phap nudi giun xir Iy bun thai sinh hoc

Ngi dung 2: Bdnh gid thanh phan co ban ciia bun thdi sinh hoc tir hé thong xi Iy
nur6e thai san xudt Ciia cor s giét mé gia suc

- Noi dung 2.1: Lay mau va bao quan mau bun thai

- Noi dung 2.2: Phan tich thanh phan co ban caa bun thai (pH, do am, C tong, N
tong, P tong...)

Ngi dung 3: Nghién cizu, xi Iy bun thdi sinh hoc thanh sinh khai nudi giun qué

- Noi dung 3.1: Nghién cau sir dung bun thai sinh hoc (dang ran) truc tiép lam
chat nén bén dudi trong qué trinh nudi giun qué

- NGi dung 3.2: Nghién cau tron bun thai sinh hoc véi nudc vai cac ty 1€ khac
nhau thanh sinh khdi nudi qué



- Noi dung 3.3: Panh gid su sinh trudng cua giun qué (tang trong luong, sb luong
giun) & 2 phuong phap sir dung giun qué xir ly ban thai sinh hoc

Thoi gian thuc hién: nam 2024

Y nghia khoa hoc va thuc tién caa két qua nghién cieu

- Dé tai s& cung cap nhitng théng tin khoa hoc hitu ich, gép phan xir Iy bin
thai sinh hoc tir hé thong xt Iy nudc thai caia mot s6 nha may, co sé san xuat thuc
pham.

- Két qua nghién ciu s& cung cap dit liéu khoa hoc vé phuong phap xtr ly
chat thai, gop phan giam thiéu 6 nhiém moi truong.

- Bén canh d6, két qua nghién ctru cua dé tai vira 1a ngudn tai lidu ¢ gia tri
phuc vu cong tac giang day, vira 1a co sé dé nang cao chat lugng giang day, dao
tao nguon nhan luc nganh Pam bao chat lwong va an toan thuc pham.



CHUONG 1. TONG QUAN VE VAN PE NGHIEN CUU

1.1. Téng quan vé giun qué
1.1.1. Pic diém vé hinh thai bén ngoai va thanh phan ciu tao co thé

a. Déc diém hinh thai bén ngoai

Giun qué co tén khoa hoc 1a Peryonyx excavatus, thudc chi Pheretima, ho
Megascocidae (ho cu dan), nganh rudt khoang. Gidng giun qué 1a mét loai giun
dat, c6 mui gan giéng nhu mui qué nén goi 1a giun qué. Chung 13 nhém giun an
phan, thudng song trong méi trudng ¢d nhiéu chét hitu co dang phan hay. Pay 1a
loai giun méan dé, xuat hién rai rac ¢ ving nhiét doi, dé bat bang tay, vi vay rat dé
thu hoach. Ching duoc st dung rong rai trong viéc xir y, chuyén hda chét thai hitu
co. O Viét Nam c6 trén 110 loai giun dat, nhung dic biét chi c6 6 - 8 loai duogc
nudi dé str dung va san xuat phan bon, thi trong d6 giun qué duoc sir dung pho
bién hon nhat [35].

Giun qué co kich thudc tuong ddi nho. Khi truong thanh, chung c6 d6 dai
vao khoang 10 -15cm, than hoi det, bé ngang caa con trudng thanh cé thé dat 1 -
2 mm, c6 mau tir nau dé6 dén mau man chin (tdy theo tudi), mau nhat dan vé phia
bung, hai dau hoi nhon. Co thé giun c6 hinh thon dai néi véi nhau boi nhiéu dét
(khoang 120 dbt), trén mdi dét c6 mot vanh to. Khi di chuyén, cac dét co dudi két
hop céc 16ng to phia bén dudi cac dét bam vao co chat, dau co thé di chuyén mot
cach dé dang.

Trong co thé giun qué, nuéc chiém khoang 80 - 85%, chit thd khoang 15 -
20%. Ham lugng cac chat (tinh trén trong luong chat kho) nhu sau: Protein: 68 -
70%, lipit: 7 - 8%, chat duong: 12 - 14%, tro 11 - 12%. Ngoai ra, trong thit giun
Qué con c¢d mot luong axit glutamic dang ké (8%). Pay chinh 1a thanh phan co
ban cta bot ngot hay mi chinh nén khi sir dung lam thirc an chan nudi thi vat nudi
an khoe, chong 16n, dé khoe, it bénh tat va s& cho thit thom ngon hon han so Vi
vat nudi thdng thuong [3].



b. Céc co quan ciia giun qué

Hé tiéu hoa: La mot hé théng bat dau tir I6 miéng & dinh dau tiép nhan thac
an va tan cung 1a hau mén & dét cudi. Tham gia tiéu hoa thic dn c6 mé, da day va
manh trang. Thic an tir da day vao rudt c6 dang hon nhuyén thuan loi cho viéc
hap thu cac dudng chét & rudt. Cac chat khong tiéu hoa duoc tich tu & truc trang
va dugc ddy ra ngoai dudi dang cac vién tron rat nho (phan giun).

Hé sinh duc: Giun qué 13 dong vat ludng tinh, trén mot co thé c6 du ca co
quan sinh duc duc va cai. Tuy nhién dé sinh san dugc, giun phai tién hanh thy tinh
chéo nhau. Giun qué sinh san rat nhanh trong diéu kién khi hau nhiét déi twong
d6i 6n dinh va c6 do am cao. Kha nang sinh san nay dam bao cho sy duy tri mat
d6 va kha nang xur ly chét thai khé 6n dinh.

Hé tuan hoan: La mot hé théng khép kin, c6 cac doi tim & phia trudc dau.
Méu khong c6 hong cau, huyét sic tb tan trong huyét twong, cac mao quan huyét
lan toa vach co thé, 1ay oxy va nha khi cacbonic truc tiép qua mang cutin 4m wot
bao boc bén ngoai co thé giun qué. Vi vay néu mang nay bi kho s& han ché su ho
hap cua giun qué, co thé lam cho giun qué chét. Ngoai ra, trong mau giun qué con
c6 bach cau, gilip giun qué chong d& bénh tat.

Hé than kinh: Gom ¢d 2 hach than kinh & dau (hach ndo) va cac hach than
kinh bung, chiing duoc ndi véi nhau boi cac day than kinh. Ngoai ra giun con c6
mot s6 té bao cam nhan duoc anh sang nam phan tan dudi da, chu yéu ¢ phan dau
[14].

1.1.2. Pic diém vé dieu kién sinh thai, tap tinh sinh séng cia giun qué

a. Diéu kign sinh thai

Giun qué rat nhay cam, ching phan ang manh véi anh sang, nhiét do va
bién d¢ nhiét cao, 6 man va diéu kien kho han.

Nhiét d6 thich hop nhat véi giun qué trong khoang tir 20 - 30°C, ¢ nhiét do
khoang 25 - 28°C va d6 am thich hop, chung sinh truéng va sinh san rat nhanh.
nhiét d6 qua thap, chiing s& ngumg hoat dong va co thé chét; hoac khi nhiét do cua



lubng nudi 1én qué cao, chiing ciing bo di hoic chét. Ching cé thé chét khi diéu
kién kho va nhiéu anh sang nhung chung lai ¢d thé ton tai trong moi trudng nudc
giau oxy.

D6 am phil hop cho su phét trién caa giun qué khoang 60 - 70%. D6 am qué
thap hoac qua cao c6 anh hudng dén doi sbng caa ching.

Giun qué thich séng noi c6 do pH 6n dinh, khoang pH thich hop nhat 12 6,8 — 7,5,
nhung ching c6 kha ning chiu dung duoc phd pH khé rong, tir 4 - 9, néu pH thap c6 thé
anh huong dén qua trinh sinh truong, ching s& bo di. Vi vay, pH ciia méi truong séng
va thtrc an cho giun qué can pH trung tinh.

Giun qué cd té bao cam nhan anh sang trén da ¢ ving dau. Anh sang mat troi 6
hai cho giun qué, chdng cé phan tng né tranh [13].

b. Tdp tinh sinh séng

Giun qué 12 nhom giun an phan, thudng sdng trong méi trudng c6 nhiéu chat hiru
co dang phan hay, trong ty nhién it ton tai véi quan thé I6n va khong cé kha ning cai tao
dat truc tiép nhu mot s6 loai giun dia phuong séng trong dat. Giun qué 14 mot trong
nhitng gidng giun da duoc thuan hoa, nhap noi va dua vao nudi cong nghiép Véi cac quy
mo vira va nho.

Trong tu nhién, giun qué thich séng noi 4m w6t va co6 dd pH 6n dinh, gan céng
ranh hodc noi ¢ nhiéu chat hiru co d& phan hay va théi rita nhu trong phan dong vat,
cac dbng rac hoai myc. Chang rét it c6 mat trén cac ddng rudng canh tac, du noi day co
nhiéu chat thai hiru co. C6 18 vi ty 1é C/N cua nhitng chat thai nay thuong cao, khong
hap dan va khong dam bao diéu kién do am thuong xuyén. Giun qué rat nang dong, séng
& noi 4m &p, 4m uét, yén tinh, so 4nh sang, thudng an ndu & dudi nhitng hon gach, hon
da, cac miéng gd hoidc ngay dudi cac 16p phan, rinh nudc canh cac chudng lon hoic
chudng trau. Thich hop noi c6 nhiéu chit hiru co thdi rita.

Giun qué séng chi yéu trén can, khdng cé phéi, hd hap qua da, vi vay néu da kho
la chiing bi chét. Chling c6 kha ning hap thu oxy va thai CO; trong mdi trudng nudc,
diéu nay gitp cho ching cd kha niang sdng trong nudc nhiéu tuan, tham chi trong nhiéu
thang [43].

Giun qué thich nghi vé&i pho thtrc an kha rong. Chiing an bat ky chét thai hitu



co nao c6 thé phan hay trong tu nhién (rac dang phan huy, phan gia suc, gia cam...).
Tuy nhién, nhitng thirc an ¢6 ham luong dinh dudng cao, gitp cho ching sinh
tredng va sinh san tét hon, s& hap dan ching hon [9].

1.1.3. Pich diém vé sinh trwéng, sinh san caa giun qué

Giun qué sinh san nhanh vao ldc 6 - 8 tuan tudi, Ia sinh vat ludng tinh - chiing co
ca co quan sinh dyc dyc 1an sinh duc cai. Pai va cac 15 sinh duc nam ¢ phia dau cua co
thé. Miac du vay, ching khdng thé tu sinh san dwoc ma phai tim mot con khac dé trao
d6i tinh tring, giao phdi chéo véi nhau dé hinh thanh kén ¢ mdi con.

Kén duoc hinh thanh & dai sinh duc, trong mdi kén chia tir 5 - 15 trirng, kén giun
di chuyén dan vé phia dau va hoi nhi ra dat. Kén 4o hinh dang thon dai, hai dau tam
nhon lai, ban dau c6 mau trang duc, sau chuyén sang nau nhat roi vang nhat. Chiéc kén
dai 2 mm nay tudt ra khoi dau giun va déng lai, tao thanh hinh hat béng c6. Toan b qué
trinh sinh san dién ra trong chiéc kén nay. Pay 1a hinh thirc tién hda nham chéng lai hién
tuong tu sinh san. Sau 2 - 3 tuan, giun con ty chui ra theo dau kén [16].

Khi méi né, giun qué con nhé nhu dau kim, ¢ mau trang, dai khoang 2 - 3 mm,
sau 5 - 7 ngdy co thé chling s& chuyén dan sang mau do va bat dau xuat hién mot van do
tham trén lung. Khoang tir 30 ngdy sau, chung trudng thanh va bit dau xuat hién dai sinh
duc: tir 1Gc ndy ching bt dau c6 kha ning cip doi va sinh san. Con trudng thanh khoe
manh c6 mau nau d6 hoic man chin va c6 sic anh kim trén co thé. Giun qué sinh san rat
nhanh trong diéu kién thich hop. Ctr mét tuan dé mét 1an, sau 3 tuan tring né. Theo
nhiéu tai liéu, tir mot cap ban dau trong diéu kién song thich hop c6 thé tao ra tir 1.000 -
1.500 c4 thé trong mot nam [10].

1.1.4. Co ché xir ly rac thai caa giun qué

Thurc an cua giun la phan cuaa cac loai bo, trau, dé, heo, ga, vit va rom ra, rac hitu
co... Trong d6 phan bo twoi va phéan trau twoi 1a mén an ua thich nhat caa giun; con lai
phan ga, phan lgn, phan vit, can phai u truéc khi cho an. Thirc 4n 14 chét thai hiru co ¢
dang dang phan huy, khong nén c6 ham luong mudi va amoniac qua cao; chung loai
tuong d6i da dang nhung thich hop nhat 1a nhitng loai c6 ty 1& C/N vao khoang 10:1 nhu
phan gia stic, hap dan giun hon 1 cac loai phan kho hoic da qua giai doan u [8].



Qua trinh tiéu héa thtc an & giun qué nhu sau: Thirc in qua miéng — hau — diéu
(chtra thie an) — da day (nghién nho) — rudt (tiéu hoa thie an nhd enzim tiét ra tir rudt
tit) — chat dinh dudng hap thu qua thanh rudt va chét thai ra ngoai qua hau mén. O giun
qué, viing hau c6 nhiéu bo co khoe gitp cho qua trinh co bdp, trong hau ¢ 16p kitin dé
phU hop véi 161 an mun, chat hitu co. Thuc quan 1a mét ng dai, thanh mong.

Hé thong bai tiét bao gom mat cap than & mdi dét. Cac co quan nay bao dam cho
viéc bai tiét cac chat thai chira dam duéi dang amoniac va ure. Giun qué nuét thirc an
bing mdi & 16 miéng, lrgng thire an mdi ngay dugc ghi nhan 1a twong dwong véi trong
lugng co thé cua no [2].

Co thé giun qué 12 mot dng tron, mot dau 1a miéng va dau kia 1a hau mén. Ching
ngoam thirc an vao moém rdi nudt ching. Khi di qua 6ng tiéu hoa, cac chat hitu co, chét
mun s& duoc chung dong hda, hap thu. Sau do, cac chat con lai s& bi tong ra ngoai qua
hau mon, d6 1a phan giun. Phan giun 12 mot loai dat rat tét, chung toi xop va giir dugc
am. Mit khéc, cac dang phan 1an va phan kali kho tiéu, sau khi di qua bung giun da tré
thanh nhiing dang dé tiéu ma cay hap thu duoc [17].

Thite an sau khi qua hé thong tiéu hda véi nhiéu vi sinh vat cong sinh, ching thai
phan ra ngoai rat giau dinh dudng. Nhitng vi sinh vat cong sinh c¢6 ich trong hé thng
tiéu hda nay theo phan ra khoi co thé giun qué nhung van con hoat dong & “mang dinh
dudong” trong mot thoi gian dai. Pay 1a mot trong nhirng nguyén nhan lam cho phén giun
qué c6 ham lugng dinh dudng cao va c6 hiéu qua cai tao dat tét hon dang phan hitu co
phé&n hay binh thuong trong ty nhién [6].

1.2. Téng quan vé nguon phat thai chat thai tai co sé giét moé gia suc
1.2.1. Pic tinh nwéc thai va ngudn thai giét mé gia stc

Nudc thai cua cac co s giét mo gia stic thuong bi & nhiém do cac thanh
phan hitu co nhu mau, md, protein, nito, photpho, cac chat tiy ria va chét bao
quan thuc pham. Nong d6 cao cac chat 6 nhiém chira trong nudc thai thuong co
ngudn gbce tir chat thai 1a mau trong khau cat tiét, phanh bung, rira san va tir khau
lam long. Trong nudc thai 6 chira hop chét hitu co cao, chat béo, dau md va hop
chat nito (protein, axit amin) [32, 34]. Mau Ia nguyén nhan chinh dan dén ham

lwong nito trong nudce thai ting cao va mau ciing 1a thanh phan hitu co 6 nhidm



chinh trong nuéc thai giét mé. Trong d6 ham luwgng COD: 1000 - 10.000 mg/L,
BODs: 1000 - 8000 mg/L, tong N: 100 - 800 mg/L, tong P: 20 - 100 mg/L va chat
béo: 20 — 400 mg/L [36, 45]. Viéc han ché hay loai bé mau ra khoi thanh phan cua
nuéc thai co ¥ nghia rat quan trong. Giam duoc chi phi trong van hanh hé thdng
xt 1y nuéc thai, ddng thoi mau ciing 1a ngudn cung cap ché bién cho cac loai thuc
pham khac. Trong nudc thai giét mo gia stc con chta nhiéu vi khuan gay bénh
bao gom salmonella va shigella, tring giun san, coliform [31, 46].

Khau 1am long 1a mét trong cac budc cia co sd giét mo phat sinh ra mot
lwong 16n nudce thai va chét thai ran 6 nhiém. Di véi loai gia stc 1a lon, nhing
chat chaa bén trong 10ng chiém khoang 6% trong luong sdng cua co thé (tinh trung
binh khoang 6 kg/1 con lon can niang 100 kg) [4]. Chét thai ran chi yéu la phan
va thire an trong da day do d6 tach chat thai ran riéng ¢ khau nay ciing rat quan
trong, gilp giam tai chat 6 nhiém cho qua trinh xir 1y nudc thai va cling co thé tai
str dung chét thai ran, lo lrng cho ao nudi c& hoac 1am phu pham phuc vu cho néng
nghiép [30]. Ngoai ra, nudc thai giét md gia sc chira nhiéu loai vi tring, virut,
tring Au tring giun san gay bénh.

Pic trung nudce thai giét mé gia stic cho thay nudc thai cia cac co sd giét
mo ¢6 mot s6 dic diém nhu sau:

- Trong nudc thai c6 chtra hop chét hiru co v6i ham lugng 70 - 80%, bao
gom protein, chat béo, cachbonhidrat [32]. Hau hét 1a chat hitu co d& phan huy
thanh axit amin, axit béo, CO,, H,0, NH3, H,S, CH,... tao mui hoi, gay bénh hé
hap.

- Tai nhiéu co so giét mo gia stc, khdng khi ¢ mui hdi kho chiu, tat ca cac
mAu nudc thai déu co6 ham luong chat ran lo ling (SS), cac chat hitu co (BODs,
COD) cao hon tiéu chuan nhiéu lan. Chat thai ran tai khu chudng tam, khu giét mo
cha yéu 1a phan, cac phé thai cia quéa trinh giét mo (chiém 97 - 98% tong luong
rac) [37].



Nudc thai giét mé cua cac co sé giét mo déu c6 mace d6 6 nhidm cac thanh
phan hiru co cao thé hién qua cac chi tiéu SS, COD, BODs, dau md, tong N, tong
P va khdng c6 céc chat nguy hai [4].

1.2.2. Céac céng nghé xir Iy nwéc thai giét mo

a. Phwong phdp co hoc va héa ly

* Phuwong phap co hoc:

Phuong phép nay muc dich 1a tach can rin ra khoi hdn hop nudc thai bang
cach thu gom, lang can. C6 thé ding song chan rac, bé lang... dé loai bo cin dé
ling tao diéu kién xir ly va giam thé tich khdi cac cong trinh phia sau. Sau khi tach
cin nudce thai duoc dua vao cac cong trinh xir ly phia sau, con chét ran tach dugc
c6 thé dem di 1am thirc an cho ca hodc ¢ dé 1am phan bon.

* Phuwong phap hoa ly:

Muc dich cua phuong phap nay 1a sau khi xir 1y co hoc, nudc thai con chira
nhiéu chat hitu co va vo co dudi dang cac hat c6 kich thudc nho, khé lang, kho co
thé tach ra dugc bang cac phuong phap co hoc vi tén nhiéu thoi gian va hiéu qua
khong cao. Nhung c6 thé 4p dung phuong phap keo tu dé loai bo chiing. Céc chat
keo tu thuong st dung 12 phén nhém, phén sat, phén bun... két hop véi st dung
polymer trg keo ty dé ting hiéu qua qua trinh keo tu. Phuong phap nay co6 thé lam
giam 90% TSS. Phuong phap nay chi c6 thé giam duoc TSS va kéo theo cac chi
s6 6 nhiém khac giam nhung hiéu qua khong cao va khong thé thay thé cac cong
nghé khac ma chi 1am b trg cho céc cdng nghé phia sau.

b. Phwong phap sinh hoc

* Phuong phdp sinh hoc Ky khi:

Str dung kha ning chuyén hoa trao ddi chat cac vi sinh vat ky khi va vi sinh
vat hd hap tiy nghi dé phan huy céc chét hitu co 6 nhiém, trong diéu kién khong
cd oxy hoa tan.

Nguyén tic hoat dong bé ki khi: trong bé xay ra qué trinh phan huy chat hitu
co trong diéu kién khong c6 oxy. Nguyén tac cua phuong phap nay 1a sir dung céc
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vi sinh vat ky khi va sinh vat tiiy nghi ¢é phan hay cac hop chat hiru co va vo co
c6 trong nudc thai, & diéu kién khdng cé oxi hoa tan véi nhiét do, pH. .. thich hop
thanh cac san pham dang khi (chu yéu 1a CO,, CH,).

Uu diém ciia phwong phdp ki khi:

- Kha ning chiu tai trong cao so véi qua trinh xi 1y hiéu khi;

- Bun hoat tinh tao ra it, trong cac hé thng xt Iy ky khi hién nay thuong 1a
5% s0 V&i gia tri COD ban dau;

- Chi phi xir ly thap (khong phai cung cap oxy nhu qua trinh xtr ly hiéu khi);

- Tao ra mdt ngudn nang luong mai cd thé st dung (khi sinh hoc- Biogas);

- Hé thong cong trinh xu 1y da dang: UASB, loc ky khi, Ky khi x&o tron
hoan toan, ky khi tiép x(c...

Nhuroe diém ciia phirong phap ki khi:

- Nhay cam véi moéi truong (nhiét do, pH, nong do kim loai nang...);

- Phéat sinh mui, thu khi khong triét dé va tién 4n nguy co 6 nhiém mdi
truong dai han, do ¢6 luong nhét dinh CH,4 hoa tan trong nudce thai sau biogas that
thoat ra ngoai mdi trudng gay hiéu tng nha kinh (anh huong ctia khi metan dén
hiéu ung nha kinh 16n gap 23 lan so véi khi CO,);

- Toc @6 phat trién sinh khéi cham. Thai gian khoi dong hé thong kéo dai;

- Xt ly khéng triét dé tao san pham trung gian, khdng thich hop véi ddi
tuong Xt Iy nudc thai 6 ham luong téng N, tong P cao.

Qua trinh phan hay ky khi cac hop chat hitu co 13 qua trinh sinh hoa phtc
tap, bao gom hang tram phan tng va hop chit trung gian, mdi phan tng dugc xdc
tac baoi nhitng enzym dac biét.

* Phurong phdp hiéu khi:

Xt ly hiéu khi dua trén tac nhan 1a vi sinh vat chuyén hoa chét hitu co trong
diéu kién c6 oxy (hd hap hiéu khi). Dudi tac nhan Ia vi sinh vat, san pham cudi
cuing cua qua trinh xtr Iy hiéu khi 12 sinh khéi té bao, CO, va H,0.
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Phuong phap hiéu khi s dung nhém vi sinh vat hiéu khi, hoat dong trong
diéu kién cung cip oxy lién tuc. Cac cong nghé hiéu khi hay &p dung:

- H6 sinh hoc hiéu khi: Cac qua trinh dién ra trong hd sinh hoc tuong nhu
qua trinh tu 1am sach ¢ sdng hd nhung téc d6 nhanh hon va hiéu qua cao hon.

- Loc sinh hoc: St dung hé vi sinh vat dinh bam trén cac vat liéu loc dé xir
ly c&c chat hitu co trong nuéc thai. Vi sinh vat c6 thé dinh bam Ién gia thé vi co
nhiéu loai VSV c6 kha ning tiét ra cac polyme sinh hoc gidng nhu keo dinh vao
gia thé, tao thanh mang. Lop mang nay day I1én va c6 kha ning oxy hoa, hap phu:
chat hitu co, can lo lung.

- Aerotank: Pay 1 qua trinh xtr Iy hiéu khi lo liing, hé thdng xi Iy bang ban
hoat tinh dugc phat minh bdi Arden va Lockett nam 1914 tai Anh. Vi sinh vat dinh
bam 1én cac bdng can c6 trong nudc thai va phat trién sinh khdi tao thanh bong
bln ¢d hoat tinh phan huy chat hiru co. Cac bong bun nay duoc cip khi dam bao
lugng oxy can thiét cho hoat dong phan huy va giir cho béng bin ¢ trang thai lo
lirng. Cac bong bun 16n dan 1én do hap phu céc chét ran lo ltng, té bao VSV, dong
vat nguyén sinh... qua do6 nudc thai dugc lam sach [40].

Uu diém ciia phwong phdp xir 1y hiéu khi:

+ Thoi gian xt Iy nhanh: Thai gian khai dong ngan hon so véi ¢éng nghé
ki khi;

+ Xur ly triét dé, san pham cubi la sinh khéi, CO; va nudc;

+ Hiéu suat xir ly cao, thich hop cho d6i twong giau C, N, P.

Nhuroe diém cia phirong phdp xit ly hiéu khi:

+ Chi phi nang luong cao cho viéc cung cip oxy cao;

+ Tao nhiéu bun du;

+ Dién tich mat bang 16n.

* Sor do hé thang xir Iy niedc thai co sé giét mé gia suc bang phwrong phdp
sinh hoc
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Nudc thai giet mo

gia suc

Ham chua

v

Song chan

v

B¢ diéu hoa

v

Bé vot dau

v

Bé keo tu
tao bong

v

Bé lang T

v

Bé trung hoa

v

Bé xur ly
sinh hoc

v

B¢ lang II

Bé chtra bun

v

Bé nén bun

—

May €p bun

v

San phot bun

Bé chw@a bun

(Bun thai sinh hoc)

v

B¢ khu trung

——» Nguén tiép nhin

Hinh 1.1. So' dé xir Iy nwéc thdi co sé giét mé gia siic co ban

Nhu vay, Xt Iy nudc thai cia co sé giét mo gia suc bang phuong phap sinh
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hoc tao ra luong Ién bun thai. Bun thai tir hé théng xt 1y nudc thai ¢d thé 1a tac
nhan gay 6 nhiém tryuc tiép va lau dai cho méi trudng. Mat khac, bun thai néu
khong dugc quan ly tét c6 thé 1am & nhim ngudn nudce, phat sinh dich bénh, anh




huong dén hé sinh thai va sticc khoe cong ddng. Vi vay, xir Iy bun thai 1a cong doan
khong thé thiéu trong hé thong xu 1y nuéc thai.

1.3. Téng quan vé bun thai sinh hoc

1.3.1. Khai niém

Bun thai 1a san phdam phu cua qua trinh xir Iy nuéc thai. Bun thai thuong chta
mét lwong nude 16m, dic tinh cua bun phu thude vao dic tinh caa chat 16ng ma né dwgc
tach ra. Dya vao dac tinh caa bun c6 thé chia thanh cac loai ban nhu sau: bun thai dé
phén hay sinh hoc va bun thai kho phan huy sinh hoc.

Bun thai dé phan huy sinh hoc duoc tao ra tir qua trinh xir 1y sinh hoc (con goi la
blin thai sinh hoc) hay tir nuéc thai c6 ham lwgng hitu co cao [11]. Bun dé phan hay sinh
hoc ciling duoc chia thanh 02 loai: khdng nguy hai va nguy hai.

- BN thai khéng nguy hai duoc tao ra tir qua trinh Xt Iy nudc ¢ cac nha may ché
bién lwong thuc thuc pham, nudc thai sinh hoat. Bun thai nay ¢6 ham lugng chat hitu co
cao, it chat doc va thuan loi cho su phat trién cua vi sinh vat. Vi vy cd thé sir dung 1am
phan bon cho cay trong hoac 1am nguyén liéu cho qué trinh nudi cdy vi sinh vat, tao ra
ngudn niang luong, nhién lidu c6 gia tri...

- BUn thai nguy hai tao ra tir hé thong nuéc thai bénh vién, cac khu nghién cuu. ..,
d6i véi loai bun thai nay phai duoc xir Iy nghiém ngat bang phwong phép thiéu dét trudc
khi chén 1ap, tuyét dbi khong dugc tan dung cho muc dich néng nghiép.

1.3.2. Pic diém caa bun thai sinh hoc

Bun thai sinh hoc tir cac tram xur 1y nudc thai sinh hoat hay hé thong xir Iy
nuéc thai caa nganh cong nghiép thuc pham thuong chiaa mot luong Ion chat hitu
co ciing nhu cac hop chét chira nito va photpho. Py 1a cac thanh phan dinh dudng
c6 thé tai sir dung lam phan bon, chat cai tao dat hay san pham hitu ich khac. Bén
canh d6, bun thai sinh hoc con chta nhitng quan thé vi sinh vat rit da dang bao
gom: vi khuan, nam, protozoa. Trong d6, vi khuan 1a nhdm vi sinh vat quan trong
nhat trong viéc phan hay cac hop chat hitu co. Dic biét, bin thai sinh hoc chira rat
it kim loai nang, pht hop cho qué trinh 18n men Ky khi thu niang luong, dong thoi
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san pham sau 1&n men c6 thé duogc sir dung truc tiép lam phan bén cho néng
nghiép, khdng gy anh huong dén moi truong.

Viéc thai bo bun phét sinh chiém dén 60% tong chi phi xir Iy nudc thai. On
dinh bun bang phuong phap t phan hay hiéu khi va ky khi duoc sir dung dé giam
lwong bun thai, tao ra phan sinh hoc, sinh ra nang luong nhu khi metan. Tuy nhién,
bun nudéc thai sinh hoat hay nudce thai cong nghiép, khd phan hay do téc d6 phan
hay té bao giam [12].

Trong bun thai sinh hoc ¢6 chira mot ham lugng chat dinh dudng duoc sir
dung nhu ngudn nguyén lidu dé sinh tong hop cac hop chat ¢ hoat tinh sinh hoc
va téng hop nguoén nang lwong mai. Hién nay, bun thai sinh hoc dugc ung dung
nhiéu khong chi ¢ cac nudc phét trién ma ca nhimg nudc dang phat trién nham
giam thiéu luong bun thai duoc thai ra hang triéu tan/nam, gop phan bao vé moi
truong [9].

1.4. Téng quan vé mdt sé phwong phap xir Iy bun thai sinh hec

Bun sinh ra tir hé théng xur Iy nudc thai thuong ¢ dang long c6 chaa 0,25 -
12% chat ran tinh theo khéi luong tly thudc vao cong nghé xt Iy nudc thai duoc
4p dung. Trong nhiing thanh phan can xu ly, ban chiém thé tich 16n nhat va ky
thuat xtr 1y ciing nhu thai bé bun 1a mét trong nhitng van dé phac tap trong qua
trinh xir Iy nuéc thai. C4c thiét bi xir Iy bun chiém 40 - 60% tong chi phi xay dung
hé thong xtr Iy nudce thai va chi phi xi Iy khoang 50% chi phi van hanh toan hé
théng.

Ngay nay, trén thé gioi da c6 nhiéu nghién cau xt Iy va tan dung bun thai
dé su dung vao cac muc dich khac nhau nhu: phan boén vi sinh, tao ra ning luong
(biogas, dién, nhiét...) hay vat liéu xay dung...

Mot trong nhitng van dé trong xt Iy nudc thai hién nay 1a giai quyét luong
bun thai phat sinh. Cac phuong phap xtr ly bun thai sau xu Iy nuée thai bao gém
mot sé phwong phap nhu thiéu dét, cdng nghé 6n dinh va hda ran, hoic thai bo
truc tiép bang cach chén 1ap va sir dung cho ndng nghiép. Tuy nhién, bién phép
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nao ciing c6 wu nhuoc diém riéng do vay trong thuc té mudn dat hiéu qua xi ly
mong mudn c6 thé két hop nhiéu céng nghé vai nhau.
1.4.1 Phuong phép thi¢u dét

Pay la phuong phap cudi ciing duoc st dung trong xt Iy bun thai. Phuong
phap nay gilp lam giam dang ké khéi luong bun sau khi dbt, giam thiéu moi hoi
nho xt Iy nhiét, ddng thai san pham cudi nhu tro va chét tro ¢6 thé dugc sir dung
lam nguyén liéu phu dé san xuat bé téng.

Hién nay, bun thai nguy hai khong duoc st dung cho muc dich nong nghiép
va bun thai chén I1ap ngay cang nhiéu nén viéc dt bun thai duoc du kién s& ngay
cang tang dé giam luong ban can phai dem di chon 14p. Tuy nhién, phuong phap
nay can chi phi dau tu ban dau cao, bi quy dinh nghiém ngat vé tiéu chi dot, quan
Iy du lugng khi thai, xir 1y tro bay va tro day, déng thoi c6 thé tao ra mot sé khi
doc cho méi trudong va con nguoi, phuong phap nay chi duoc lya chon dé xu Iy
cac chat thai doc hai khong thé 4p dung cac phuong phap xtr Iy khéc [12].

1.4.2. Phwong phap xir ly sinh hec

a) Phuwong phdap xir ly Ky khi

Qua trinh phan huy ky khi cac chét hiru co 1a qua trinh sinh héa phuc tap
xay ra trong diéu kién khong c6 oxy. Phuong trinh phan tmg sinh héa trong diéu
kién ky khi c6 thé biéu dién don gian nhu sau:

Chét hitu co 1én men yém khi — CH, + CO; + H, + NH3 + H,S

Qua trinh ky khi sir dung CO, lam chat nhan dién tir, khdng can oxy, do d6
lam giam chi phi xt Iy nudc thai. Luong bun tao ra sau xir ly Ky khi it hon so vai
qua trinh xir ly hiéu khi do nang luwong sinh ra tir cc phan ung ky khi tuong déi
thap. Hau hét nang luong c6 duoc tir sy phan huy co chat déu dugc tim thay trong
san pham cudi cling cua qué trinh, d6 14 khi metan. Sy tao thanh metan ciing gitp
giam thiéu luong BOD trong bun d& phan huy. Tuy nhién, qua trinh xt Iy ky khi
tén nhiéu thoi gian hon xtr Iy hiéu khi va ndng do co chat ban dau phai tuong ddi
cao. Hién nay, phuong phap xtr ly ky khi dugc xem la mét trong nhirng giai phap
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cai thién moi trudng cd hiéu qua cao, dugc ap dung rong réi trén thé gigi. Qua
trinh xu 1y Ky khi ¢6 nhiéu loi thé hon cac phuong phap xur 1y nudc thai khac. Pay
1a phuwong phap 6n dinh bun thai va giam thé tich, 6n dinh tinh chét bun; c6 kha
nang lam giam luong sinh vat gay bénh trong bun thai. Bong thoi, san pham cudi
cling cua qué trinh chuyén héa 1a khi khi sinh hoc — biogas (trong d6, khi metan
duogc sir dung nhu ngudn ning luong tai tao dung dé ddt, cung cap nhiét hoic tao
dién phuc vu cho san xuat va sinh hoat). Tuy nhién, chat thai caa hé théng nay van
doi hoi cong nghé xt ly pht hop nhu chén 1ap, hoa ran hozc tai st dung lam phan
bon.

b) Phwong phdp xir Iy hiéu khi

Xt Iy hiéu khi 1a mét qua trinh xt 1y sinh hoc, cac vi sinh vat hiéu khi sir
dung chit hiru co, chat dinh dudng va oxy hoa tan ¢ sin trong ban thai dé san
Xuat cac chat ran on dinh, cacbon dioxit va gia ting sinh khéi. Tuong tu nhu
phuong phap xtr Iy Ky khi, chat thai sau qué trinh xtr Iy hiéu khi van doi héi cong
nghé phl hop nhu chén 1ap, hoa ran hoac tai sir dung lam phan bon.

Uu diém cua xu ly hiéu khi:

- Giam luong chét ran bay hoi gan gidng nhu xir Iy Ky khi;

- Bun thai sau khi xir Iy ¢6 ndng ¢6 BOD thép hon;

- Giam mui héi théi tir bun;

- Bun sau khi xir 1y c6 thé sir dung 1am phan bon;

- Van hanh twong d6i d& dang hon.

Nhuoc diem:

- Chi phi ning luong cao két hop véi viéc cung cap oxy;

- Qua trinh khtr nudc bang co hoc kém;

- Qua trinh nay bi anh hudng bai nhiét dd, vi tri dia ly va loai thiét bi chia;

- Chi phi van hanh cao.
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1.4.3 Phwong phap chon lap nén ban va chén lap

a) Phuwong phap nén bun

Bun thai tir bé ling trong hé thdng xur 1y nude thai c6 dd am cao. Mot phan
bun duge hoan luu tré lai vao bé xir Iy sinh hoc, phan con lai dwgc din vao bé nén
bun. Bé nén bun c6 nhiém vy 1am giam d6 4m cua bun du bang cach nén co hoc
dé dat do am thich hop.

Céc phuong phap thong dung dé nén bin bao gdém ba phuong phap vat Iy:

- Phuong phéap nén bun bang trong luc

- Phuong phap nén bun bang tuyén noi khi hoa tan

- Phuong phéap nén bun bang may ly tam

Bun sau khi duoc xt ly s€ dugc dem phoi khé 1am phan bon hoac van
chuyén dén cac khu vyc chén lap chat thai.

b) Phwong phdp chén lip

Trong cac phuong phap xu ly chat thai ran, chén lap 1a phuong phap phd
bién va twong d6i don gian, chi phi van hanh thap, vén dau tu chu yéu vao giai
doan x4y dung va doi hoi phai c6 mot dién tich dat Ion. Phuong phap nay ap dung
rong rdi ¢ hau hét cac nudc trén thé giéi. Thuc chat, chon lap 1a phuong phéap luu
gitr chat thai trong mot bai va c6 pha dat 1én trén. Trudc Kia bun thai sinh hoc
thuong dugc Xt ly bang phwong phap chén 14p, tuy nhién bién phap xir Iy nay vira
lang phi nguén nguyén liéu (ham luong chat hitu co trong bun cao), ton dién tich
dong thoi van 1a nguon gay & nhiém mai truong, 6 nhiém tang nuéc ngam. Trong
qué trinh chon 1ap can xac dinh dia diém bai chdn lap can than do co6 thé gay ra
mot sb van dé 6 nhiém dudi bé mat dat. Cac bai chon lap phai dat phia trén muc
nuéc ngam, han ché sy tham thau cac chat 6 nhidm boi nude mua, mit huéng vé
tang nudc ngam phai dugc giam thiéu. Ngay nay, cac nha khoa hoc dang nd luc
dé nghién ciu xar ly bun thai sinh hoc theo hudng tai ché bun thai sinh hoc tao ra
cac san pham hiu ich, than thién mai truong phuc vu cho cac muc dich khac nhau
ctia con ngudi. Tuy nhién véi bun thai nguy hai thi phuong phap chon 14p van 13
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mot lua chon hitu hiéu. Cho dén thoi diém hién tai bun thai sinh hoc ¢ Viét Nam
van duoc Xt 1y theo phuong phap chon 14p 1a cha yéu.

* Uu diém:

- Giai quyét nhanh chong lugng bun thai phat sinh;

- C6 lap duoc chat thai khoi mdi truong.

* Nhueoe diém:

- Phat sinh luong nudc thai ro ri lam tang chi phi xr Iy nudce ro ri;

- Thoi gian st dung bai chon 1ap s& giam xudng, ton dién tich dat chon lap;

- Lang phi ngudn nguyén liéu (ham lugng chat hitu co trong bun thai cao).
1.4.4. Phwong phap st dung bun thai sinh hoc lam nguyén li¢u cho cac qua

trinh san xuat khac

a. Sdn xudt thuéc trer sau sinh hec

Thudc trir sdu sinh hoc dya trén chung Bacillus thuringiensis 1a tac nhan
sinh hoc néi bat cho viéc kiém soat con tring. Hoat tinh trir sdu cua Bacillus
thuringiensis duoc biét dén la khéng nhitng phu thudc vao hoat tinh caa chung
gidng ma con phu thudc vao céc théng sé vo sinh nhu thanh phan méi truong.
Bacillus thuringiensis duoc thuong mai hoa dé kiém soat cac con trung hai cay
ring va cay ndng nghiép [15]. Chi phi cho mai truong nudi cay san xuat thudc trir
sau sinh hoc Bacillus thuringiensis chiém 35 - 59% nén dé thuong mai hoa duoc
san pham nay can tim ra nhitng nguon nguyén liéu san xuat c6 chi phi thap va sin
c6 dé san xuat Bacillus thuringiensis. Mat trong nhitng loai nguyén liéu thay thé
la bun thai sinh hoc.

Tao tac nhan kiém sot sinh hoc tir chung nam Trichoderma nudi ciy trén
bun thai ciing 1a mot hudng nghién ciru nham nang cao gia tri cua bun thai sinh
hoc. Két qua nudi cdy chang ndm Trichoderma trén mai truong bun thai sinh hoc
d3 qua tién xt ly bang kiém va kiém néng cho thiy mat do bao tir cua nam dat
1,9.10* CFU/mL trén bun va cao hon d6i voi bun khong duoc xu ly. Két qua thir
nghiém Vi au tring ciy van sam, doc tinh cua ching nam Trichoderma twong
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duong véi doc tinh caa vi khuan Bacillus thuringiensis nudi cay trén bin va co
hiéu qua so vai san pham thuong mai twong tu ban trén thi truong khoang 20 -
2506 [44].

b. Sdn xudt phan bon hitu co

Bun tir nuéc thai c6 chira cac chat dinh dudng co gia tri cao duoc khuyén
céo sir dung trong muc dich nong nghiép. N6 1am ting toc d6 hé hap cua vi sinh
vat trong dat canh tac va ting ning suat cay tréng vi bun c6 chira nhiéu chat dinh
dudng va ham luong hitu co cao. Viéc xur Iy bun 1a mot van dé nhay cam véi moi
truong, bun 1am phan bon rat tot nhung trong bun cé thé chaa cac kim loai nang,
vi sinh vat gay bénh, mui héi thdi 1am giam ning suat cay trong va rai ro vé mit
moi truong. Do do, bun thai can duoc Xt Iy 6n dinh, trude khi dua vao sir dung
trong méi trudng tu nhién. Bun thai sau khi qua xu Iy ky khi c6 thé duoc ding 1am
phan bon hitu co thong thudng cho cay trong, cac nguyén té co trong bun thai rat
thich hop cho sy phat trién cua thuc vat; dong thoi sir dung bun thai 1am moi
truong nudi cay vi sinh vat dé san xuat phan hitu co vi sinh ciing 1a mot hudng
ting dung kha tét [5].

c. San xudt khi biogas

Khi sinh hoc (biogas) duoc san xuat trong qua trinh phan hay ky khi chu
yéu gom metan (CH,) va cacbon dioxit (CO2), mot s6 lugng nhé sunfua hydro
(H2S), amoniac (NHs), hydro (H>), nito (N3), cacbon monoxit (CO).

Biogas c6 thé duoc str dung cho céac 16 ddt, susi am bang noi hoi va cung
cap dién nang. Metan trong khi sinh hoc c6 thé duoc sir dung dé lam pin nhién
liéu.

Bun thai sinh hoc cé chira cac thanh phan thich hop 18n men ky khi sinh ra
luong khi biogas tuong ddi cao, tan dung dugc nguon nguyén liéu thai dé tao ra
nang lugng sinh hoc an toan cho moéi treong va stic khoe con nguoi.

d. San xudt vdt ligu xay dung

Hién nay, bun thai dang dugc nghién ciu va ing dung trong qué trinh san
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Xuat vat liéu xay dung lam giam kha niang gy 6 nhiém, dac biét 12 bun nguy hai.
Mot s6 phuong phap tan dung bn thai nhu: tron bin thai, da, xi mang, cac chat
phu gia dé tao thanh vira bé téng cd tinh chat hoan toan gidng véi bé téng truyén
thng; st dung bin thai dé san xuat gach xay dung [34, 45].

e. Méi trwong nudi cdy vi sinh vat

Bun thai sinh hoc ¢ tiém ning dé tai st dung cho cac muc dich khac nhau
boi thanh phan chi yéu caa bin thai 12 cac vi sinh vat du thira caa cong doan Xt
ly sinh hoc véi ham luong chat hiru co, nito va photpho cao. Y tudng tai st dung
bln thai 1am moéi trudng thay thé cho mai truong nhan tao dé nudi cay vi sinh vat
nham nang cao gié tri ciia bun thai lan dau tién dugc phét trién boi R.D. Tyagi
thudc Vién Nghién ciu khoa hoc qudc gia, Quebec, Canada (INRS). Uu diém noi
bat ctia hudng nghién ciu ndy 1a tan dung thanh phan dinh dudng trong bun thai
dé thay thé cho moéi trudng nhan tao dat tién thuong sir dung trong qua trinh nudi
cay vi sinh vat dé tao ra cac san pham sinh hoc ¢ ich nhu cac ché pham sinh hoc
cai tao dat, thudc trir sdu sinh hoc, mang PE, hoa chat keo tu. Viéc tan ding bin
thai vira gidp giam gia thanh vira gép phan bao vé méi truong.
1.5. Téng quan mat sé nghién ciru trong va ngoai nudc thude linh vuc cia dé
tai
1.5.1. Cac nghién ciru trén thé giéi

Viéc nudi giun xir Iy chat thai tro 1én pho bién tir rat som d6i véi mot s6 nudc tién
tién trén thé giéi. Pa c6 rat nhiéu nhitng nghién ciru khang dinh hiéu qua caa viéc nudi
giun xt ly chat thai 12 than thién vai mai truong va dam bao sic khoe cong dong.

Trong nghién ctru vé& toc d6 sinh trudng cua giun qué tai cac loai rac hiru co khac
nhau ca M. Birundha va cong su [38] cho thay: Toc do ting trudng thap nhat duoc quan
sat thdy ¢ hon hop xo dura va phan bd. Téc do ting truong toi da 4,81 va 4,30
mg/con/ngay duoc quan sat thiy ¢ xac thuc vat va bun ép. Toc do ting truong tdi da 1an
luot la 3,20 va 2,30 mg/kén/ngay ¢ rom ra va xo dira. Trong toan bo thoi gian quan sat,
téc do ting truéng trung binh dugc ghi nhan lan luot 1a 3,43; 3,13; 2,15 va 1,40
mg/kén/ngay d6i véi giun nudi & bun ép, xac thuc vat, rom ra va xo dira.

21



Nam 2009, Suthar S. va cong su da thuc hién nghién ctru su sinh trudng caa giun
dat trong chat thai ran cua gia stc trong diéu kién phong thi nghiém [42]. Giun dét duoc
can hang tuan va danh gia sé lwong kén tao ra mdi tuan. San lwong sinh khéi, kha niang
sinh san, sy truéng thanh, mac do sinh san déu khac nhau dang ké gitta 02 loai giun
perionyx excavatus va perionyx sansibaricus. Sinh khdi trung binh cao nhat lan luot 1a
767,7+18,4 mgva612,6 £ 20,6 mg ¢ perionyx excavatus va perionyx sansibaricus. Tuy
nhién, s luong kén cao nhat xay ra & perionyx excavatus 492,3 + 13,6 mg, cao hon déng
ké so véi perionyx sansibaricus 269,6+17,1 mg. Kha ning sinh san hoi khac nhau & ca
hai loai: 1,38 + 0,77 kén giun truong thanh/tuan (perionyx excavatus) va 1,58 + 0,74 kén
giun truong thanh/tuan (perionyx sansibaricus). Diéu nay cho thay rang giun dat c6 thé
nhanh chéng giun dat trong chat thai ran cua gia suc.

Ngoai ra, md hinh st dung giun dé xir ly chét thai hitu co da dugc ap dung va
dem lai hiéu qua dang ké trong thuc té. Wormtech Limited 12 mot cong ty dong tai hat
Monmouthshire (Anh) chuyén thu thap rac thai dé tai ché. Wormtech da stra chita nim
can nha chira may bay & Caerwent thanh xudng xu Iy rac thai bang giun, can khoang 18
ty con giun dat cho dy &n tai ché cua minh. Theo du tinh, phai c6 khoang 30.000 tan
giun, nho d6 tao dugc cong an viéc lam cho khoang 20 lao dong dia phuong [39].

Str dung giun dé san xuat phan bon phé bién tai Vancouver (Canada). Trong nhiéu
niam qua, chinh quyén thanh phd Vancouver di tai tro mot chuwong trinh san xuat phan
bon tir giun. Vao thtr bay hang tuan, 25 nguoi quan tm téi san xuat phan bén tir giun
tham du mot 16p hoc kéo dai mot gio tai khu vuon thi nghiém cuaa City Farmer. Tai do,
ho hoc cach chim soc va quan 1y giun. Déi tuong tham gia roi khoi khu vuon véi mot
chiéc thung, 16p 16t day, khoang 0,5 kg giun va sach huéng dan. Do 1a tit ca d6 nghé ho
can dé “van hanh” giun tai nha. Cho tdi nay, chuong trinh d phan phat khoang 3.500
thing giun. Mai thung (cao 61 cm, dai 51 cm va rong 30,5 cm) c6 thé xir Iy khoang 2,25
kg réac trong mot tuan, giam khoang 60 kg rac hitu co duoc chuyén téi bai chon Iap cua
thanh phé mdi nam. Ngoai lgi ich o thé thdy duoc, chuong trinh con thiic day y thic
giam réc thai cia nguoi dan. Ngay nay, chuong trinh nay da pho bién téi mac hinh thanh
mot dich vu méi: san xuat phan bon tir giun [33].

Canh khach san Mount Nelson sang trong lau doi vao loai bac nhat & thanh phé
ndi tiéng Cape Town cua dit nudc Nam Phi, 1a mot day nha duoc thiét ké dic biét dé
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chtra hang tram thung g cua trang trai nudi giun qué. Tai day, ngudi ta cho chung an
rau va cac thire dn con sot lai tir nhitng ban tiéc, giai quyét van dé sinh thai va bao vé
moéi trudng. Mary Murphy, Truéng dy &n cho biét: “Ching giai quyét dén 70% thire an
thira va khong dé lai mui gi ca”. Hién nay, nhd st dung giun, Mount Nelson 1a mé hinh
dau tién duoc ap dung & Nam Phi. Sap t6i Murphy s& nhan rong sang cac truong hoc
khac [41].

1.5.2. Cac nghién ciru ¢ Viét Nam

Hién nay, & Viét Nam cac nha khoa hoc da thir nghiém thanh cong phuong phap
nudi giun bang bun thai, nham giai quyét van dé 6 nhiém moi truong do chat thai hiru co
gay ra, dong thoi cung cap thic an cho gia stic. Pa s cac loai giun déu c6 wu diém 1a dé
nhan nudi, sinh san nhanh, thich nghi tt v6i khi hau nudc ta. Tac gia Huynh Thi Kim
Hbi, thudc Vién Sinh théi va Tai Nguyén sinh vat, da nghién ciru kinh nghiém déan gian,
két hop voi cac kién thirc khoa hoc hién dai dé cho ra doi mot quy trinh xir 1y réc thai
nhd giun dat Philippin. Loai giun ndy c6 tén khoa hoc 1a perionyx excavatus, cé thé tiéu
hoa chét thai ran tot. Theo tinh toan, dé phan huy mot tin rac hitu co trong mot nim,
nguoi ta can khoang 1.000 con giun giong va cac thé hé con chau cia chiing [7].

Luan van Thac si “Xdy dwng mé hinh thi diém nudi giun Qué xit Iy rdc thdi tai
cho Bdi Pa xd Bdo Hiéu huyén Yén Thiy, tinh Hoa Binh va dé xudt giai phdp nham nhédn
rong mo hinh” dugc tac gid Pao Thi Chung Thuy thuc hién ndm 2014. Luong réac hitu
co trung binh tuan thai ra tai cho Bai Pa, xa Bao Hiéu khoang 100 kg/ngay, dé xir 1y hét
s6 rac thai cia cho trong mot thang thi can 469 + 537 kg giun. Nghién ctru ciing chi ra
rang, kha nang xr Iy ciia giun phu thudc 16n vao nhiét d6 moi trudng va thanh phan thirc
an: nhiét d6 cang gan khoang nhiét do sinh truong t6i wu cta giun thi kha niang xt 1y cta
giun cang tang [13].

Nghién ciru cia Nguyén Thi Thanh M§, Pham Qudc Khanh, Nguyén Vin Phudc
va Lam Minh Triét (thuéc Vién Mbi truong — Tai nguyén va Truong Dai hoc Tén Duc
Thing) vé kha ning xir 1y rac cua giun qué: Nhom nghién ctru cho biét ban dau khi thuc
hién ¢ phong thi nghiém cho thay giun qué an rat manh cac chat hiru co ¢o trong chat
thai ran. Tur két qua trén, nhom nghién ciru thiét ké hai mé hinh nudi giun quy mé ho gia
dinh va b tri tai 2 ho dan & huyén Can Gid va 2 ho dan & quan 10 va quan 7. Két qua

cho thiy giun qué tiéu thu chét thai rdn hitu co kha 6n dinh. Ngoai ra, nhom nghién ciru
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cling tién hanh thi nghiém va dua ra két luan phan hiru co sau khi giun qué phan huy c6
thé dung str dung an toan d6i véi mot sb loai cay trong.

Nam 2016, Pham Thi Ngoc Lan da tién hanh nghién ctru x1r Iy bun thai sinh hoc
bang giun qué dé tao ra san pham phan bon hitu co dung trong san xuat ndong nghiép.
Céc thi nghiém vé ty 1& phdi tron khac nhau giira bun va béo luc binh, bun va chat thai
nha bép da duoc thye hién nham tim ra ty 1€ t1 wu cho qué trinh phéi tron la 75% : 25%.
Két qua phan tich cho thiy viéc b6 sung thém chat don gitp ting thém ham luong chét
hitu co, N tong, P hitu hiéu va K hitu hiéu vao trong bun thai. Cy thé 1a: sau khi xir 1y,
ham luong chét hitu co trong phan dugc tao ra dat gia tri 19,27 = 21,3%, ham lugng N
tong s6 dat 4,08 + 5,41%, ham luong P hiru hiéu dat gia tri 1,5 + 1,95%, ham lugng K
hiru hi€u dat gia tri 0,59 + 0,69%. Bén canh d6, mdt s6 vi khuan duodng ruot dién hinh
(Coliforms) ciing nhu kim loai niang (Pb) di duoc xac dinh trong bun dau vao va trong
phan sau khi on dinh bang giun qué cho thay thap hon ngudng quy dinh trong TT
41/2014/ TT-BNNPTNT [7].

Niam 2020, tac gia Lé Thi Xuan Thiy va cong su tién hanh nghién ctru “Pdnh gid
khd ndng nudi trim qué dé xir 1y chdt thai néng nghiép va dé xudt hé théng nudi trim qué
tw dong”. Két qua cho théy, céc chat thai tréng trot, chin nudi lam thic an tot cho trin
qué va chat lugng phan trun qué dugc danh gid dua vao myc 3, phu luc V, nghi dinh sb
108/2017/ND-CP vé chi tiéu chat luong va chit chinh dbi véi phan hitu co bon ré. Nghién
ctru ciing danh gid rang mot s loai rau trdng véi phan trun qué nay mam, cé bo ré phat
trién manh, cdy moc déu, khang sau bénh tét hon so vé6i cdy trong trén phan hitu co vi

sinh mua ngoai thi truong [14].

24



CHUONG 2. POI TUQNG, PHAM VI VA PHUONG PHAP NGHIEN CUU

2.1. Péi tweng va pham vi nghién ciu

- Béi twong nghién ctu: Bun thai sinh hoc

- Pham vi nghién ctu: Bun thai sinh hoc tir hé théng xtr 1y nude thai san
XUit co s& giét md gia stic cua Cong ty C6 phan Cong nghé thuc pham Vinh Anh

- Thoi gian thuc hién: tir 1/2024 — 10/2024
2.2. Phuwong phap nghién ciru
2.2.1. Phwong phap nghién ctru va thu thap tai liéu

Thu thap, nghién ctu cac tai liéu trong va ngoai nudc vé nhirng van dé lién
quan dén dic tinh bun thai, bun thai sinh hoc va phuong phap xu ly bun thai sinh
hoc.

Thu thap, tong hop tai liéu vé dic diém sinh thai hoc va co ché xir ly chat
thai hiru co cta giun qué.
2.2.2. Phwong phap thuc nghiém

a. Phwong phdp ldy méu va bio quin méu

- TCVN 6663-13:2015 (ISO 5667-13:2011): Chét lugng nudc - Lay mau.
Phén 13: Hudng din iy mau bun;

- TCVN 6663-15:2004 (ISO 5667-15: 1999): Chét luong nuéc - Liy miu:
Hudng dan bao quan va xir 1y bun va tram tich.

Bun thai sau khi qua may ép bun s& duoc tach nudc bun tao ra bun ¢ thé ran
dé dang van chuyén.

b. Phwong phdp bé tri thi nghiégm

* Chudan bi sinh khéi nuéi giun qué

- 5 thiing x6p ¢6 nap day, kich thudc 70 cm x 50 cm x 40 cm. Pay thung
c6 khoan nhiéu 15 thoat nuéc véi dudng kinh khoang 5 mm va duoc 16t mot 16p
lu6i ngan khong cho giun qué bo ra ngoai;
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- Tron 20 kg bun thai sinh hoc véi cac thé tich nudc lan luot 13: 0,5 L, 15
L,20L, 30 L. Sau d6 duoc chuyén vao cac thung twong tng véi cac ty 1& phdi tron
vé khdi luong gitra % bun thai : % nude twong ung 1a: 100% : 0% (thing PT1);
80% : 20% (thiing PT2), 60% : 40% (thiing PT3); 50%: 50% (thiing PT4) va 40%
: 60% (thung PT5). Nudc duoc sir dung dé phdi tron véi bun thai sinh hoc 1a nuéc
dudi dat dugc lay tai khu vuc quan Hoang Mai, thanh phé Ha Noi.

Trong qué trinh nudi, cac thung nudi duoc che chin can than, duoc dé & noi
c6 mai che, tranh anh sang nang qua manh hodc mua tryc tiép 1én thung nudi dé
dam bao cho sy sinh truéng va sinh san cua giun qué. Trén mdi thung nudi, dat 14
cdy to (nhu 14 chudi) dé bao vé giun qué, gitt d6 am trong thung va tao béng toi
cho giun qué c6 thé hoat dong 1én tang gan bé mat chat nén va két déi sinh san.
Giun qué rat nhay cam véi anh sang va nhiét d6 néu khong che chan ching chi
hoat dong phia bén dudi nhu vay s& anh huong dén két qua thi nghiém. Ngoai ra,
khi nuéi giun qué phai x&i chat nén bén trong thung dé 1am théng thoang va tranh
cho giun qué khoi tinh trang ngo doc khi (vi trong qué trinh st dung bun thai sinh
hoc 1am thirc an c6 thé sé& sinh ra cac loai khi doc cho giun qué nhu khi metan).

* B¢ tri thi nghiém

- Cho 0,3 kg sinh khéi giun qué dugc mua tai trai giun giéng (bao gdm giun
treong thanh, giun con, trimg kén va co chat) vao mdi thing c6 20 kg bun thai
sinh hoc véi céc ty 1& phdi tron nhu trén, nudi va theo ddi sinh trudng caa giun
qué. Sau cac tuan nudi, giun qué duoc lay ra, sau d6 can khoi luong va duge dé
lai vao cac thung nudi twong Gng, tiép tuc theo ddi sy ting khéi luong:

- Phén tich dic tinh co ban cta bun thai sinh hoc (pH, d6 am, do dan dién,
NOs-N, NH,*-N, téng C, tong N, tong P, tong K, tong Mg, tong Ca) trong thiing
x6p nudi giun qué sau khi phdi tron véi nuéc;

- Phan tich thanh phan co ban cta phan giun qué (pH, d6 am, do dan dién,
NOs-N, NH4*-N, tong C, tong N, tong P, tong K, tong Mg, tong Ca) sau 14 tuan
nudi.
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C. Phwong phdp phdn tich trong phong thi nghiém
Phan tich thanh phan cuaa bun thai sinh hoc va phan giun qué, nuéc dugc st
dung phdi tron véi bun thai sinh hoc véi cac thong sé theo phuong phéap phan tich
& bang 2.1.
Bdng 2.1. Phwong phdp phdn tich cdc chi tiéu

. . TIEU CHUAN PHUONG PHAP
STT THONG SO ] L
AP DUNG PHAN TIiCH
1 pH TCVN 5979:2007 -
2 EC TCVN 6650: 2000 -
: Phuong phéap phan tich khdi
3 Do am TCVN 6648:2000
luwong
Phuong phéap phan tich khdi

4 He s6 khd kiét (K) TCVN 6648:2000
luong

Phuong phap tric quang ding

TCVN 6178:1996 , )
thudc thu Griess

5 Nitrit (NO2") :
Phuong phép chiét dung dich
TCVN 11069-1:2015 _
kali clorua
Ph hap tric quang dun
TCVN 6180:1996 uong phap trac quang dung
thuoc thu sunfosalixylic
6 Nitrat (NO3) -
Phuong phép chiét dung dich
TCVN 11069-1:2015 _
kali clorua
TCVN 6179-1:1996 Phuong phép trac quang
7 Amoni (NHa4") Phwong phép chiét dung dich
TCVN 11069-1:2015 .
kali clorua
Phuong phap d ho
8 POZ TCVN 6202:2008 18 PAAp ¢ quate PO

dung amoni molipdat
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A ) TIEU CHUAN PHUONG PHAP
STT | THONG SO ) o
AP DUNG PHAN TiCH
9 Tong C - Phuong phap Chiurin
10 Tong N - Phuong phap Kjeldahl
11 Tong P TCVN 8940:2011 | Phuong phap tric quang
12 | Téng K, Mg, Ca - Phuong phap ICP-MS

2.2.3. Phuwong phap xir ly so liéu

- S6 liéu sau khi phan tich duoc thu thap duoc xu ly bang phuong phap
thng ké, sir dung cong cu xir Iy 1a phan mém Excel 2016. Két qua sau xt Iy duoc
biéu thi duéi dang bang s6 liéu hay db th.

- Panh gia hiéu qua cua viéc str dung bun thai sinh hoc 1am sinh khéi nudi
giun qué thdng qua thanh phan cta bun thai, phan giun qué va su sinh trudong cua
giun qué.

2.3. Quy trinh phan tich trong phong thi nghiém

a. Xdc dinh dp dm va hé sé kho kiét (TCVN 6648:2000)

= Nguyén tac:

Mau bun thai méi 13y vé, ngoai lugng nudce hit 4m ra con chira nudce tir cac
ngudn khac nhau ty thudc vao trang thai ban thai noi lay mau, tuy nhién véi bin
thai da hong kho khong khi thi chi con nudc hat am khong khi.

Dé xéac dinh luong nudc hit am, mau bun thai sau khi dwgc hong khd khdng
khi, s& duoc say khd ¢ 105 + 110°C dén khéi luong khong d6i. Khi d6 toan bo
nuéc hit am bi bay hoi hét ma chat hitu co chua bi phan haty. Tuy nhién & loai bun
thai c6 chat hitu co cao thuong khé dat dén khéi lwong khong doi sau sy, nén
thuong say mau ¢ 105°C trong khoang thoi gian quy dinh. Dac biét khi ham lugng
chat hitu co qua cao c6 thé ap dung phuong phap sdy & 70 + 80°C, &p suat 20
mmHg. Dya vao khéi luong giam sau khi sdy ta tinh dugc luong nudc trong bun
thai.
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= CA4ch tién hanh:

Xdce dinh hé so kho kiét:

- Rura sach, ghi nhan céc thuy tinh cho vao tu sy, sdy trong 6 gio ¢ nhiét
d6 105 + 110°C. L4y ra dé nguoi ¢ nhiét dd phong (khoang 20 phdt). Can trong
lugng cbc, ghi trong lugng (Mo).

- Can 5 g miu da duoc xu ly cho vao cbc thay tinh, xac dinh khéi luong coc
va bun thai (m,).

- Cho vao tur sy, say ¢ nhiét do 105 + 110°C dén trong lugng khong doi
trong 6 gio ké tir khi nhiét do dat 105 + 110°C, sau d6 cho vao binh hat am tam 20
phut dem can va ghi trong lugng (m.): 1a trong lwong cua ca cc va bun sau khi
say.

Xac dinh dg am:

- Rura sach, ghi nhan céc thuy tinh cho vao tu say, sy trong 6 gio ¢ nhiét
d6 105 + 110°C. Ly ra dé nguoi ¢ nhiét dd phong (khoang 20 pht). Can trong
lugng cbe, ghi trong luong (Mo).

- Can 5 g mau cho vao cdc thity tinh sau d6 dem di can, ghi khoi luong (ms)

- Say kho ¢ 105°C rdi can khéi lwgng cbe va dat khd (m,)

= Tinh két qua:

Cong thuc tinh hé sb khé kiét: K= T1Mo
my—my
Cong thich tinh d6 am: W (%) = =+
m3—my

b. Xde dinh pH (TCVN 5979:2007)
= Nguyeén tic:
Piéu ché huyén phu mau tir mot trong cac dung dich dudi day véi thé tich
dung dich duoc si dung gap 5 lan thé tich mau:
- Nudc
- Dung dich kali clorua (KCI) 1 mol/L trong nudc
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- Dung dich axit clorua (CaCl;) 0,01 mol/L trong nuéc

Gia tri pH cua huyén phu dat dugc do bang pH meter

= CA4ch tién hanh:

- Can 5 gam mau (da phoi kho khong khi, nghién nho rdi sang qua ray 1
mm) cho vao cc ¢6 mo 100 mL

- Dung céc dong va éng dong 1ay 25mL KCI 1M cho vao cbc c6 mo 100
mL

- Lac tay 30 phat (hoic 15 phdt trén may), roi dé yén trong 2 gio

- Lac 2 — 3 1an rdi do pH ngay trong dung dich huyén ph

- Ghi két qua do

¢ Xdc dinh d¢ dén di¢n riéng EC (TCVN 6650: 2000)

= Nguyén tic:

Chiét cac mau dat duoc 1am kho trong khong khi bang nudéc & nhiét d6 20°C
+ 1°C theo ty 1& chiét 1 : 5 (m/V), dé hoa tan cac chat dién phan. Po do dan dién
riéng cuaa dich chiét da loc va két qua duoc hiéu chinh dén nhiét do 25°C.

= CA4ch tién hanh:

Can 10 g dat hong kho khong khi (d4 qua rdy 1mm), thém 50 mL nudc cat
va tién hanh lc chiét trong 30 phuat, dé lang vai gio hoic qua dém. Gan phan nuéc
loc vao cdc va cdm dién cuc do d6 dan dién riéng & nhiét do 25°C.

d. Xdc dinh Nitrat (NO3") bang phwong phdp tric quang si dung thuéc
thar axit sunfoxalixylic (TCVN 6180:1996, TCVN 11069-1:2015)

= Nguyén tic:

lon NOj™ tc dung vai dung dich sunfoxalixylic (dugc hinh thanh do viéc
thém Natrisalixylat va axit H,SO4 vao mau) trong méi trudng kiém tao phic mau
vang. Do Abs ¢ budc song 415 nm.

= CA4ch tién hanh:

Xay dung dwong chudn:
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- Chuan bi 6 coc thiy tinh va danh sé tir 0 — 5

- Chuan bi 6 binh dinh mtc 25 mL danh sé tr 0 — 5

- Tién hanh xay dung duong chuan theo thir ty nhu bang 2.2:
Bdng 2.2. Quy trinh xay dwng dwong chudn NOz

STT 0 1 2 3 4 5
Dung dich NOz 2 mgN/I (mL) | O 0,5 1 1,5 2 2,5
Dung dich Natri salixylat 1mL

Pun trén bép cach cat dén can (chu ¥ khong dé chay), dé nguoi

H2S04 dac 1mL

Lic ky cho tan hét cin, dé yén trong 10 phut

Nuéc cat 2 1an 5mL

Dung dich EDTA/NaOH 10 mL

Dinh muc bang nudc cat dén vach 25 mL, dé yén 10 phut sau d6 dem do Abs &
budc séng 415 nm.

Néng do NOs™ (mgN/I) 0| 004 | 008 | 012 | 016 | 0,2

Abs 0 0,039 | 0,065 | 0,114 | 0,145 | 0,182

Phwong trinh dwong chudn cia NO3™: y = 0,9121x - 0,0004; R? = 0,9961

Phan tich mau méi truong:

* Mdu nwéc:

- Truée khi tién hanh phai loc mau dé loai bo can.

- HGt 2 mL mau méi trudng vao cc thuy tinh, tién hanh thém cac hoa chat
tuong tu nhu dudng chuan.

- Sau 15 phut, do Abs mau mdi truong.

* Mdu bun thdi, mdu phan giun qué:

Can 1 g mau cho vao binh tam giac 250mL. Thém 100mL KCI 0,1N rdi lac
trong 5 phut roi dé yén trong 1 gid sau d6 loc qua giay loc.
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- Hut 10 mL mAu cho vao cbc thiy tinh, tién hanh cac bude twong tu nhu
d6i voi dudng chuan.
- Po Abs ctia mau moi trudng
= Tinh két qua:
* Mau nu4c:
Tur Abs cua mau moéi truomg do duoc tinh:

Cao = Ab:_ ® (mgN/L)

Cmiu= Cao X f (MgN/L)
Trong d6: f 12 hé s6 pha lodng.
* Mau bun thai, mau phan giun qué:

- Tur Abs ctia mau mdi trudng do dugc tinh Cy:
Abs-b

Cao= (mgN/L)

Cq.V.Vp.1073

NOs™-N (mg/100g) = . k.100

Trong do:

Cq: Nong d6 NOs™ trong dung dich do mat do quang (mgN/L)

V1: S6 mL dung dich 1ay so mau (mL)

V,: Thé tich hién mau (mL).

V: S6 mL dung dich chiét rat mau (mL)

W: Luong bun thai can (g).

k: Hé s6 kho kiét

e. Xdc dinh Amoni (NH4*) bang phwong phdp tric quang (TCVN 6179-
1:1996, TCVN 11069-1:2015)

= Nguyén tic:
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lon amoni phan &ng vai hypochlorite va phenol tao phirc mau xanh dam
trong méi trudng Kiém, cht xuc tac 14 natri nitroprusside. Po d6 hap thu cua dung
dich ¢ budc song 640 nm.
= CA4ch tién hanh:
Xay dung dwong chudn:
Chuan bi 6 6ng nghiém c6 danh s6 tir 0 — 5
Tién hanh xay dung duong chuan theo tht ty nhu bang 2.3 sau:

Bing 2.3. Quy trinh xdy dung dwong chuin xdc dinh NH;*

Ong nghiém 0 1 2 3 4 5
Dung dich NH4" 1 mgN/L 0 03 05 L 25 4
(mL)
Thé tich nuéc (mL) 5 47 | 45 4 2,5 1
Dung dich phenol 0,2 mL
Dung dich xuc tac 0,2 mL
Dung dich hon hop 0,5 mL
Nong d6 NH4* (mgN/L) 0 0,06 | 01 0,2 0,5 0,8
Abs 0 0,065 | 0,104 | 0,245 | 0,51 | 0,835

Phuwong trinh dwong chudn cia NH4*: y = 1,0316x + 0,0078; R? = 0,9975
Phan tich mdu méi truwong:
* Mdu nwoc:
- Tién hanh cac budc tuong tu nhu d6i véi duong chuan, hdt 5 mL mau moi
trudng vao ong nghiém, thém cac hoa chat khac nhu duong chuan.
- Do Abs ctia mau moi truong.

* Mdu bun thdi, mdu phan giun qué:
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- Can 1 gam mau bun thai da ray qua rdy Imm lac véi 100 mL dung dich
KCI 0,1N trong 1 phat rdi loc, dich loc trong sudt.

- HGt 5 mL miu méi trudng vao dng nghiém, thém cac hoa chat khac nhu
duong chuan.

- Po Abs ctia mau méi truong.

= Tinh két qua:
* Mau nudc:
Tur Abs cia mau moéi truomg do duoc tinh Cgy:

Cao = Ab:_ ® (mgN/L)

Cmiau= Cao X f (mgN/L)
Trong dé: f1a hé s6 pha lodng.
* Mau bun thai, mau phan giun qué:
- Tir Abs ctia mau moi trudng do dugc tinh Cy:
Abs—b

Cao= (mgN/L)

Cq.V.V,.1073

V1

NH,*-N (mg/100g) = k.100

Trong do:

Ca: Nong @6 NH,4* trong dung dich do mat d6 quang (mgN/L)

V1: S6 mL dung dich 1y so mau

V,: Thé tich hién mau (mL)

V: S6 mL dung dich chiét rat mau

W: Luong bun thai can (g)

k: Hé s6 kho kiét

f. Xdc dinh ham Ilwong Photphat (POs*) (TCVN 6202:2008), téng
photpho (TCVN 8940:2011)

= Nguyén tic:

34



Phan ting gitra ion PO4* va dung dich hdn hop axit molipdat va antimony
s& tao ra phirc chat antimony photphomolipdat mau vang. Khir phirc chat bang axit
ascorbic tao thanh phic chit molipdat mau xanh dam.

Do d6 hap thu 4nh sang cua dung dich phic mau xanh dam & budc séng
880 nm, tir 46 xac dinh ndng d6 cua ion PO,

= C4ch tién hanh:

Xay dung dwong chudn:

Chuan bj 6 binh dinh muc 25 mL c6 danh s6 tir 0 — 5

Tién hanh xay dung duong chuan theo tht ty nhu bang 2.4:

Bing 2.4. Quy trinh xdy dwng dwong chuin PO

STT 0 1 2 3 4 5
Thé tich dung dich l1am viéc
0 1 2 4 10 20
1 mgP/l (mL)
Thudc thir molipdat 1 mL
Ascobic 1% 1mL

Dinh muic dén vach 25 mL bang nuéc cat, dé yén 30 phut,
do Abs ¢ budc song 880 nm

Néng d6 (mgP/L) 0 004| 008| 016| 04 | 08

Abs 0 0,023| 0,037| 0,059| 0,165 0,328

Phuong trinh dwong chudn ciia PO y = 0,8143 + 0,0016; R? = 0,0987

Phan tich mdu méi truong:

* Xdc dinh PO4* trong nuwdc:

Chudn bi mdu truede khi phan tich:

- Loc mau bang gidy loc c6 kich thuéc 16 0,45 um, néu mau duoc giit lanh
can dua vé nhiét do phong trude khi loc.
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- Tién hanh loc mau qua mang loc va dé bé 10 mL dich loc dau tién.

- Néu dich loc ¢6 pH nam ngoai khoang 3 — 10 thi diéu chinh pH cua dich
loc bang dung dich H,SO4 2,5M hoac dung dich NaOH 2M.

- H(t 15 mL mau moi trudng vao binh dinh mirc 25 mL.

- Tién hanh tao mau cho mau méi trudng twong tu nhu d6i véi dudng chuan
réi dinh mic bang nudce cat dén vach.

- Po Abs mau moi truong & budc song 880 nm.

* Xdc dinh tong P trong nwéc: khao sat xa Iy mau trén thiét bi Hach
DRB200

Trudc khi xir ly mau can chuan bi mot ddy 6ng nghiém sach, bat may gia
nhiét va dat thoi gian pha mau ¢ 150°C trong 30 phit

- Hut chinh xac 5 mL dung dich mau di axit hoa vé (pH < 2) cho vao dng
nghiém

- Thém 0,5 mL dung dich K,S,0s, lic, tron déu dung dich

- Lau sach bén ngoai roi dem dit vao bo pha mau Hach DRB200 di gia
nhiét & 150°C trong 30 phut

- Sau khi pha mau xong dé mau nguoi, lay ra diéu chinh pH tir 3 dén 10
bang dung dich NaOH 2M

- Chuyén toan bd mau vao binh dinh mac 25 mL, dung nudc cat dinh muc
téi1 vach

- Hut chinh xac 5 mL mau di pha & trén cho vao binh dinh mirc 25 mL

- Thém 1 mL dung dich thuéc thir hdn hop rdi ding nude cat dinh mac téi
vach. Tron déu, dé yén 10 phat dé on dinh mau rdi dem do d6 hap thu & budc song
880 nm

* Xdc dinh téng P trong bun thdi, phan giun qué:

- Ph& huy mau bang hén hop H,SO,4 dic va HCIO4 (TCVN 8940:2011):
Dung can phan tich can 1,00g dat da riy qua rdy 1 mm, cho dat vao binh Kendan
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dung tich 50 mL. Thém vao binh mét it nudc cat cho mau dat hoi am rdi cho vao
10 mL H,S0, dic, lic déu, cho vao 3 giot HCIO, 70%. D4y binh bang mot chiéc
phéu nho. Pun tir tir cho nhiét d6 tang dan. Khi ¢ can tring va dung dich trong
suét thi tiép tuc dun thém 20 phit nita. Toan bo thoi gian pha huy mau hét khoang
30 - 40 phut. Bé nguoi, dung nudc cat rira va chuyén dung dich vao binh ding mic
100mL, dinh muc dén vach.

Chu y: Néu mau nhiéu chét hiru co cho thém 5 mL axit nitric dic va dun
cho oxi hda hét chét hiru co; Thém 5 giot axit pecloric 70% va tiép tuc dun toi
tring mau.

- L4y 5 mL dung dich sau khi ph& huy mau cho vao binh dinh mac 100 mL,
pha lodng bing nudc cat d¢én khoang 50 mL. Trung hoa luong axit du bang NHs;
10% (thém vao ting giot cho dén khi dung dich duc do c6 tao thanh cac két taa
hidroxit). Nho vai giot H,SO4 10% lam mat d6 duc cia dung dich roi dinh muc
dén vach.

- HUt 5 mL mau méi truong vao binh dinh mtc 25 mL, thém céc hda chat
khac nhu duong chuan.

- Tién hanh tao mau cho mau méi trudng twong tu nhu d6i véi dudng chuan
réi dinh mic bang nudc cat dén vach.

- Po Abs mau moi truong & budc song 880 nm.

= Tinh két qua:
* Xdc dinh PO4%, téng P ciia mdu nwéc:
Tur Abs cua mau moéi truomg do duoc tinh:

Abs—Db
a

Cmiu= Cao X T (MmgP/L)

Cdo =

(mgP/L)

Trong do:
f: hé s6 pha loang

* Xdc dinh téng P ciia mdu bun thdi, phan giun qué:
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Ham lugng Ptong trong 100g dat
P.0Os (mg/g) = %‘Zz.k

Trong do:

Cq: Nong do P trong dung dich do mat d6 quang (mg P,Os/mL)

V1: S6 mL dung dich liy so mau

V,: Thé tich hién mau (mL)

V: S mL dung dich mAu sau khi phéa

W: Luong dét can (g)

k: Hé s6 kho kiét

9. Xdc dinh téng Nito theo phwong phdp Kendan (TCVN 6498:1999)

= Nguyén tic:

Nito trong cac hop chat hitu co duge vo co hda boi axit sunfuric dac thanh
mudi amoni (c6 xir dung Kalisunfat dé ting diém s6i va Selen 1am xuc tac ), mudi
amoni két hop véi NaOH sé& giai phong ra ammoniac. Hoi ammoniac giai phong
ra duoc cudn theo hoi nudc va suc vao binh ¢6 chira sén dung dich axit du d3 biét
nong do (dung dich HsBO3 hoiac H,SO4) va chi thi mau.

= CA4ch tién hanh:

Phé& mau:

* Mdu nwoc:

Liy khoang 100mL miu cho vao binh Kendan, thém 10mL axit sunfuric
dic, 5,0 g hdn hop xUc tac, Thém vai vién bi thay tinh roi day binh bang mot phéu
c6 cudng dai. Pat binh nghiéng, diéu chinh bép dé hdn hop ndng Ién tir tir rdi ting
dan nhiét do toi khi s6i va dun manh dung dich trong binh cho sdi nhanh. Sau khi
nudc bay hoi hét, khoi trang bat dau béc I1én. Sau khi hét khai tring, dung dich
trong binh tré nén trong sudt, khéng mau hoac vang nhat thi tiép tuc dun thém 60
phut.

Mdu bun thdi, mdu phan giun qué:
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Can 1,00g mau vao binh Kendan khd. Thém 10,009 K,SO,, 0,50g CuSQ4
va 1,00g FeSO, (0,20g Selen). Thém 25mL dung dich H.SO,4 dic, dé mau tham
déu, 1ac nhe binh (chtl y khong dé 1am bam 1én thanh binh). Dy binh bang phéu,
dun nhe dén sdi réi moi dun manh. Khi dung dich trong suét va cé can trang thi
dun s6i tiép 15 phut dé dudi hét khéi trang. BEé nguoi, chuyén sang binh cit NHs.

Cat va chudn dg:

- Cat NH3: Chuan bi 30mL dung dich HsBO3 vao binh tam giac, thém vai
giot chi thi hdn hop ( dung dich c6 mau tim do). Lap binh cét vao thiét bi, diéu
chinh luong NaOH 40% thém vao va tién hanh cat NHs. Cat dén khi dung dich c6
thé tich khoang 100mL (dung dich c6 mau xanh).

- Chuan d6: Chuan do dung dich hap thu NHz bang dung dich HC1 0,1N dén
khi xuat hién mau tim do thi ding lai (V1).

= Tinh két qua:
- Ham lugng Nito trong mau nude duoc tinh theo cong thuc:

Cn (mgN/L) = 222522 1000

Trong do:

a: Thé tich dung dich HCI tiéu tén dé chuan do6 mau moéi truong sau khi cat
(mL)

b: Thé tich dung dich NaOH tiéu tén dé chuan mau trang sau khi cat (mL)

C: Nong d6 duong luong cua dung dich HCI (N)

V: Thé thé tich mau nude cho vao binh Kendan dé tién hanh pha mau (mL)

- Ham lugng nito téng trong 100g dat:
V1C.0,014

%N = .k.100

Trong do:

W: Khéi lugng ctia mau (g)
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C: Nong d6 duong luong cta dung dich HCI (N)
k: Hé s kho kiét
h. Xdc dinh téng Cacbon bang phwong phdp Chiurin
= Nguyeén tic:
Chét hiru co trong bun thai dudi tic dung cua nhiét do, bi K,Cr,07 va H.SO,
dac oxi h6a manh tao thanh khi cacbonic
3C + 2K,Cr,07 + 8H,S0,4 — 3CO, + 2K,S0, + 2Cr,(S0O4)3 + 8H,0
Luong K,Cr,07con du dugc chuan d6 lai bang dung dich muéi FeSO, hoac
mubi Morh.
Dung chi thi Feroin, Trong quéa trinh chuan ¢6 mau caa dung dich chuyén
tr mau xanh sang do néu.
= CA4ch tién hanh:
- Dung cén ky thuat can 0,1 gam bun cho vao binh tam giac 100mL
- Lac nhe cho bun dan déu dudi day binh
- Dung pipet hat 10mL K,Cr,0;7 trong H.SO, (1:1) vao binh. Lic nhe binh,
tranh dé dat bam Ién thanh binh.
- Pat phéu 1én thanh binh dun trén bép cach cat, dun sdi nhe 5 phut ké tir khi bat
dau soi
- DUng cap go lay xudng, dé nguoi
- Cho vao 3 — 5 giot Feroin lic nhe
- Chuan d6 bang dung dich muéi Morh 0,2N dén khi xuat hién mau dé nau.
= Tinh két qua:

(Vo— V1).Cy.0,003.1,724.100.k

Chit hiru co (%) = o

Trong do:
Vo: Thé tich muéi Morh ding dé chuan d6 mau trang (mL)

V1: Thé tich muéi Morh ding dé chuan do mau méi truong (mL)
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Cn: Nong do dwong luong cua mudi Morh

k: Hé sb kho Kiét, chuyén ddi tir ¢at kho khong khi sang dat kho kiét

1,742: Hé s6 thuc nghiém (hién nay ngudi ta c6 thé 1ay hé sé nay 1a 2), 1a
hé sb chuyén ddi tir ham luong cacbon sang ham luwong chat hitu co

W: Khéi lwong bun thai can ban dau (g)

i) Xdc dinh mgt sé kim loai biang phwong phdip ICP-MS

= Nguyén tic:

Mau duoc phoi kho ddng nhat hoan toan va dugc phan huy bang. Mau sau
khi xtr 1y dugc phan tich trén thiét bi ICP-MS. Tai day mau bi nguyén tir hoa sau
d6 s& bi ion hoa. Ludng ion duoc chiét suat qua bo giao dién va cac buong chan
khong cua may dé 1am sach va loai nhiing thanh phan khong mang dién (c6 thé
duoc loai nhiéu da phan tir trong budng phan tmg ORS) sau d6 nhitng ion c¢6 sd
khdi mong muén dugc tach nho bo loc khéi. Tin hiéu tir nhitng con nay dwoc
khuéch dai trude khi duoc ghi nhan bai detector. Tin hiéu tir detector duoc Xt ly
nho may tinh va phan mém chuyén dung.

= CA4ch tién hanh:

Quy trinh x Iy mau

- Can 1 g miu vao cdc dun. Thém 5 mL dung dich HNOsgzc:HCI gz (1:3).
Day nap thuy tinh, dit 1én bép dun dén can. Ha mau dé nguoi.

- Thém 5 mL dung dich H,0, 30% vao céc trén, day nap thuy tinh, dat Ién
bép dun dén khi xuét hién khai trang, can trang. Ha mau d& nguoi.

- Hoa tan mau bang nudc cat, loc mau bang giay loc, trang ria cbc. Chuyén
dich loc vao binh dinh mac 50 mL, dinh mac bing nudc cat dén vach.

Quy trinh do ICP-MS

- Khoi dong may bao gom cac buéc bat ngudn dién tong, bat bom mau tu
dong, bat may ICP, bat nguon may tinh lién két voi may ICP.
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- Sau khi khai dong may xong tién hanh thiét 1ap phuong 4n do. Chon
nguyén t can do chon thoi gian ghi nhan.
- Sau khi thiét 1ap phuong phép do trén may tinh, hé théng sé& tu dong do
c4c mau duong chuan va miu méi truong.
= Tinh két qua:

Cao V£
W

Cx (mgl/g) = Kk
Trong do:

Cao: Nong do nguyén to trong dung dich cudi cing cia mau thir do dugc
trén may (mg/L)

V: Thé tich mau dinh muc do dac (L)

f: Hé sb pha lodng mau (néu cd)

W: Khéi lugng mau phan tich (g)

k: Hé s6 kho kiét caa mau phan tich
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Két qua phan tich céc chi tiéu trong nwée ding dé phdi trén bun thai sinh
hoc

Tién hanh phan tich mot s6 chi tiéu trong nudc dudi dat duoc sir dung phdi
tron véi bun thai, két qua thu duoc & bang 3.1.

Bdang 3.1. Két qud phan tich cac chi tiéu trong nuwéc

STT| THONG SO PON VI KET QUA QCVN
09:2023/BTNMT
1 pH - 6,5 58-8,5
1 NO2 mg/L 0,014 1
2 NOs" mg/L 0,145 15
3 NH4* mg/L 0,04 1
4 PO mg/L 0,028 -
5 Tong N mg/L 0,483 -
6 Tong P mg/L 0,106 -

Két qua phan tich cho thay, cac théng s6 déu nim trong muc gia tri gidi han
theo QCVN 09:2023/BTNMT [18]. Nhu vay, nudc dugc su dung sé khong lam
anh huong dén cau tric thanh phan caa bun thai sinh hoc. Nudc c6 méi trudng
trung tinh, pht hop véi diéu kién sinh truéng va phat trién caa giun qué [6, 9].
3.2. Két qua phan tich bun thai sinh hoc
3.2.1. Két qua theo ddi nhiét d, do am va pH

Bun thai sinh hoc duoc lay tir hé thdng xtr 1y nudc thai cia co sd giét mod
gia stc, phéi tron véi nude tao thanh sinh khéi nudi giun qué. Yéu té nhiét do (t°),
d6 am va pH rat nhay cam vai giun qué nén duogc kiém tra thuong xuyén.

a. Két qud theo doi nhigr dé

Két qua theo ddi nhiét do ¢ cac ty Ié phdi tron gitra bun thai va nudc dé nudi
giun qué dugc trinh by & bang 3.2 va hinh 3.1.
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Bdang 3.2. Két qud theo ddi nhigt dé (°C) ¢ cac ty 1¢ phai trén

Tuan PT1 PT2 PT3 PT4 PT5
0 26,5 26,5 26,5 26,5 26,5
1 26,3 26,7 26,8 26,2 26,3
2 25,8 25,5 26,2 26,5 26,8
3 26,1 26,4 25,7 26,3 25,9
4 26,2 27,1 26,1 25,8 26,1
5 26,7 26,9 27,3 26,4 26,7
6 27,1 27,3 27,8 26,1 27,1
7 26,6 27,1 26,5 26,6 26,7
8 27,3 26,7 27,8 27,2 26,9
9 27,8 27,5 28,2 28,1 27,3

10 28,1 27,9 28,6 28,3 26,9
11 28,3 26,7 26,9 26,5 26,2
12 27,4 26,1 26,3 26,8 26,9
13 26,8 26,7 26,8 26,2 26,4
14 26,2 27,1 26,5 26,9 26,1
29
28,5
28 \
5 275 ,/ /\
S 27 V/é
S 26,5 D
S 2 N\
% 25,5 \4
25
24,5
24
Tuan Tudn Tuin Tuan Tuan Tudn Tudn Tudn Tudn Tudn Tuin Tuan Tuan Tudn Tudn
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
——PT1 PT2 PT3 PT4 —@—PT5

Hinh 3.1. Sw thay déi nhiét dp ¢ céc ty 1 phéi trén
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Qua bang 3.2 va hinh 3.1 cho thay, nhiét d6 bién dong khéng nhiéu gitra cac
tuan va cac ty 18 phdi tron giira bun thai va nuéc trong cac thing nudi giun qué.
Piéu nay thich hop cho giun phat trién véi sy dao dong nhiét do tir 25,5°C dén
28,6°C. Qua trinh hd hap cua giun qué hap thu oxy va thai ra cacbonic cd thé 1a
nguyén nhan din dén su dao dong nhe vé nhiét &6 & cac thung nudi va gitra cac
khoang thai gian nudi giun qué. Giun qué rat nhay cam, chiing phan ang manh Vi
anh sang, nhiét d6 va bién do nhiét cao, va diéu kién kho han. Nhiét do thich hop
nhat vai trin qué nam trong khoang 20 + 30°C, & nhiét 6 khoang 30°C va do am
thich hop, ching sinh truéng va sinh san rat nhanh. O nhiét do qué thap, ching s&
ngiing hoat dong va co thé chét; hoac khi nhiét do 1én quéa cao thi ching co thé
cling bo di hoac chét [6, 9].

b. Két qud theo doi dp am

Két qua theo ddi d6 am ¢ céc ty 1& phdi tron giira bun thai va nude dé nudi
giun qué PT1, PT2, PT3, PT4 va PT5 duoc trinh bay & bang 3.3 va hinh 3.2.

Bdang 3.3. Két qud theo dai dp am (%) ¢ cac ty 1¢ phéi trén

Tuan PT1 PT2 PT3 PT4 PT5
0 45,3 55,8 74,9 83,6 89,9
1 45 55 74 82,9 89
2 45,5 55,6 74,5 82 88,5
3 43,9 54 72,8 82,3 88,9
4 43 53,3 72,1 80,5 87,1
5 42,5 53,8 71,1 79,9 86,1
6 42,1 53,1 70,5 80,4 85,2
7 42,8 51,5 70,8 78,9 85,9
8 41 51 69 78 83,8
9 40,3 50,2 68,2 71,2 83
10 39,9 49,7 67,6 76,5 82,3
11 39 48,9 66,5 75,6 82,7
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Tuan PT1 PT2 PT3 PT4 PTS5
12 38,2 48 66,9 75 80,4
13 37,5 47,3 65 74,5 79,7
14 37 46,6 64,4 73,8 78,9
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Hinh 3.2. Sw thay déi d¢ am é céc ty 1 phoi trén

dén sy thay doi vé do am theo thoi gian.

c. Két qud theo ddi pH

khoang pH nhat dinh.
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Vé d6 am, theo bang 3.3 va hinh 3.2 cho thay, do am giam khong dang ké
sau 14 tuan khao sét & tat ca cac cac ty 1& phdi tron do cac thung nudi giun duoc
che chan can than. D6 am & cac ty & phéi tron giira bun thai va nuéc lan luot 1a:
37 = 45,3% (PT1): 46,6 = 55,8% (PT2): 64,4 = 74,9% (PT3): 73,8 = 83,6% (PT4)
va 78,9 + 89,9% (PT5). O cac thing nudi giun qué khdng bo sung thém nudc dan

pH méi truong anh huong kha 16n dén qua trinh sinh trudng va phét trién
cua sinh vat séng trong méi truong long, ran vi mdi sinh vat thich nghi véi mot




Bdng 3.4. Két qud theo ddi pH & céc ty 1¢ phai trén

Tuan PT1 PT2 PT3 PT4 PT5
0 6,5 6,5 7,3 7,6 7,1
1 6,5 6,3 7,2 7,4 7,1
2 6,3 6,4 7 7,1 6,8
3 6,7 6,7 6,8 6,9 6,6
4 6,4 6,5 7,1 7,3 7
5 6,2 6,4 7,4 7,1 7,2
6 6,5 6,1 7,2 7,4 7,4
7 6,8 6,5 6,9 7,5 7,3
8 6,6 6,7 7,2 1,7 7,1
9 6,2 6,6 7,5 7,5 6,9
10 6 6,2 7,4 7,2 6,5
11 6,3 6 7,1 7 6,7
12 6,5 6,3 6,9 7,4 6,6
13 6,2 6,5 6,7 7,5 6,9
14 6,4 6,7 7,1 17,7 7

9

8

| == S ==
5
=4

3

2

1

0

Tudn Tudn Tudn Tudn Tudn Tudn Tudn Tudn Tuin Tuin Tudn Tudn Tudn Tudn Tuln
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
—=@=PT] PT2 PT3 PT4 =—=@=PT5

Hinh 3.3. Sw thay déi pH ¢ céc ty 1 phéi trén
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Bang 3.4 va hinh 3.3 cho thay, pH trung binh ¢ ty 1& phéi tron gitra bun thai
va nuéc nam trong khoang tir 6 dén 7,7. Pay 1a pH thich hop cho giun qué sinh
tredng va phat trién. Vi dic tinh sinh trudng cua giun qué 1a thich sng trong moi
truong 4m udt va c6 d6 pH 6n dinh trong khoang 4 + 9, thich hop nhat vao khoang
7,0 + 7,5, pH qué thap ching s& chét hoic bo di [6, 9]. Vi vay, ddy méi trudng tao
diéu kién thuan loi cho su sinh truong va phat trién cua giun qué.

3.2.2. Két qua phan tich céac thong sé khac

Két qua phan tich cac chi tiéu khac caa bun thai sinh hoc duoc thé hién tai

bang 3.5.

Bdng 3.5. Két qud phan tich mgt sé thanh phan ciia bun thdi sinh hec

STT| THONGSO | PONVI | PTL | PT2 | PT3 | PT4 | PT5

EC mS/em | 052 | 054 | 055 | 051 | 0,57
NOs-N | (mg/100g) | 0,157 | 0,141 | 0,135 | 0,148 | 0,129
NHs-N | (mg/100g)| 0,56 | 0,498 | 0,472 | 0,454 | 0,432
Tong C % 1424 | 13,96 | 138 | 13,19 | 1281
Tong N % 2,38 2,31 2,31 2,25 2,23

TéngP | (%P,0s) | 1,34 | 131 | 1,31 | 127 | 1,27

Tong K (% K,0) | 0,014 | 0,014 | 0,014 | 0,012 | 0,011

TéngMg | (% Mg) | 0,015 | 0,015 | 0,015 | 0,014 | 0,013

O | 0| N OO | | WO DN| P

Tong Ca (% Ca) 0,136 | 0,135 | 0,136 | 0,132 | 0,131

Bang 3.5 cho thay, két qua dbi vai théng sé do dan dién riéng EC dao dong
trong khoang 0,52 + 0,57 mS/cm, gia tri gitra cac ty 18 phéi tron khdng cé su chénh
léch nhau nhiéu. Do dan dién riéng EC 1a mirc do truyén tai dong dién, 1a chi s6
danh gia tong luong ion co trong bun thai sinh hoc. Pay ciing 14 thdng s6 quan
trong ham luong cua cac chat dinh dudng khoéng cé trong ban thai sinh hoc.
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Ham luong chét hitu co (tong C) va cac chat dinh dudng kha cao. Trong do,
ham lugng chat hitu co dao dong tir 81% dén 14,24%, ham lugng NO3 0 gid tri
0,129 + 0,157% cao nhat ¢ PT1 va thip nhat ¢ PT5, ham lugng NH,4* ¢6 gia tri
0,432 + 0,560%, ham luong tong N dao dong trong khoang 2,23 + 2,38%, ham
lwong tong P c6 gia trj tir 1,27 + 1,34%.

Ham luong mot s6 kim loai nhu K, Ca, Mg c6 trong bun thai sinh hoc s&
anh huong dén thanh phan, tinh chat cua phan giun qué véi ham luong cua téng
Ca c6 gi4 tri cao nhat, dao dong trong khoang 0,131 + 0,136%, sau d6 13 ham
luong téng K va téng Mg cé gié tri tuong duwong nhau, ham luong tong K c6 gia
tri 0,011 = 0,014%, ham lwgng tdng Mg c6 gié tri 0,013 + 0,015%.

Tir két qua phan tich cac théng sb cho thiy, da sb cac thdng sé ¢ gid tri cao
nhit & cong thic phdi tron PT1 va thap nhat ¢ cong thic phéi tron PT5 do khi hoa
tan bun thai trong nuéc thi mot s6 chat tan s& hoa tan vao nuéc khién cho ham
lugng cuiia ching trong bun thai sinh hoc thay dbi. Tuy nhién, gia tri ham luong
cac thong s6 chénh léch khéng nhiéu, cho thay anh hudng cia nudc tron vao bin
thai 1a khong dang ké. Két qua danh gia ham luong céc chat dinh dudng, kim loai
kiém va kiém tho da khang dinh bun thai sinh hoc tir hé thdng xur 1y nuéc thai co
s& giét mo gia stc co thé thich hop dé lam thuc an cho giun qué [9].

3.3. Két qua theo ddi qua trinh nudi giun qué
3.3.1. Panh gia sy thay doi khdi lwong giun qué

Két qua khéi luong giun qué thu duoc trong qua trinh nudi ¢ cac khoang
thoi gian 2 tuan, 4 tuan, 6 tuan, 8 tuan, 10 tuan, 12 tuan, 14 tuan. Vi cac khoang
thoi gian nay phi hop véi chu ky séng caa giun qué.
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Bdng 3.6. Sw thay doi khéi lwong giun qué

Khoi hrgng giun qué (kg)
STT Thoi gian
PT1 PT2 PT3 PT4 PT5
1 Ban dau 0,3 0,3 0,3 0,3 0,3
2 Tuan 2 0,35 0,42 0,45 0,45 0,42
3 Tuan 4 0,62 0,96 1,07 0,96 0,84
4 Tuan 6 1,14 1,74 2,03 1,7 1,53
5 Tuan 8 1,92 2,82 3,31 2,68 237
6 Tuan 10 2,36 3,53 4,14 3,47 2,92
7 Tuan 12 2,67 3,94 4,86 4,09 3,56
8 Tuan 14 291 4,2 5,31 4,64 3,99
6
5
=
o 4
)
g 3
g.
3 2
=
N
1
0
PT1 PT2 PT3 PT4 PT5

EBanddu ®Tuin2 ®Tun4 Tudn6 ®Tudn8 ®Tuin 10 ®Tudn 12 ®Tuln 14

Hinh 3.4. Khéi lweng ciia giun qué sau 14 tuan nudi
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Bang 3.6 va hinh 3.4 cho thay, khéi luong giun qué déu ting & tat ca cac ty
16 phéi tron, trong d6 giun qué & PT1 (100% bun thai sinh hoc) khéi luong giun
qué thap nhat. Chang to khi phdi tron ban thai sinh hoc véi nuée lam ting do am
cua bun thai thich hop voi diéu kién phat trién cua giun qué. Hon nita, d6 4m ting,
bun mém hon, toi x6p gilp giun d& hap thu c&c chat co trong bun thai sinh hoc
hon. Giun qué 1a lodi min dé va sinh san nhanh quanh nim, thoi gian thanh thuc
thi lai ngan. Vi vay, néu diéu kién nudi tét, trong thoi gian ngan cé thé tao ra sb
lwogng ca thé rat nhiéu va ting trong lugng ban dau.

Sau 14 tuan nudi, & cac ty 1& phdi tron PT1 - PT5 dat khéi luong giun qué
tuong ung 1a: 2,91; 4,2; 5,31; 4,64 va 3,99 kg. Khi so sanh & cac ty 18 phdi tron
bun thai sinh hoc va nuéc 1am tao thanh sinh khdi nudi giun qué, o ty 1& phéi tron
PT3, giun qué phét trién nhanh nhat, dat gia tri 16n nhat (5,31 kg), tang truéng
manh nhat, ting 5,01 kg so voi khdi luong giun ban dau. Nhu vay, lua chon ty 18
phdi tron giira bun thai sinh hoc va nudc & PT3 (60% bun thai : 40% nuéc) V6
cac diéu kién pH = 6,7 + 7,5, nhiét do 25,7 + 28,6°C va do am 64,4 + 74,9% la
moi truong thich hop nhat dé nudi giun qué. Két qua nay cho thay hiéu qua cua
viéc sir dung bun thai sinh hoc nudi giun qué, twong tu VSi nghién ciu cua tac gia
L Trong Béc [1] va tac gia Pham Thi Ngoc Lan [7] d4 néu ra.

3.3.2. Panh gia toc dd ting truwdéng cia giun qué

Téc do tang truong cta giun qué gitra cac khoang thoi gian nudi so véi ban
dau va giita cac khoang thoi gian 2 tuan nudi lién tiép o céc ty Ié phoi tron ban
thai sinh hoc va nudc duoc thé hién trong bang 3.7, hinh 3.5 va hinh 3.6 dudi day:

Bdng 3.7. Téc dé ting trwéng cia giun qué

Toc dd ting trwéng (kg)

Thoi PT1 PT2 PT PT4 PT
STT ol 3 5

glan Ban 2 Ban 2 Ban 2 Ban 2 Ban 2
diu | tudn | diu | tudn | dAu | tuin | diu | tudn | diu | tuidn

1 Tuan2 |0,05|0,05|0,12 (0,12 |0,15| 0,15 | 0,15 | 0,15 | 0,12 | 0,12
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STT

Téc dd tiang truéng (ko)

Thoi

PT1

PT2

PT3

PT4

PT5

gian

Ban
dau

tuan

Ban| 2
diu | tuin

Ban
diu

2
tuan

Ban
dau

2
tuan

Ban 2
diu | tuin

Tuan 4

0,27

0,27

0,54 | 0,54

0,62

0,62

0,51

0,51

0,42 | 0,42

Tuan 6

0,52

0,52

0,78 0,78

0,96

0,96

0,74

0,74

0,69 | 0,69

Tuan 8

0,78

0,78

1,08 | 1,08

1,28

1,28

0,98

0,98

0,84 | 0,84

Tuan 10

0,44

0,44

0,71 0,71

0,83

0,83

0,79

0,79

0,55 0,55

Tuan 12

0,31

0,31

0,41 0,41

0,72

0,72

0,62

0,62

0,64 | 0,64

~N oo A0

Tuan 14

0,24

0,24

0,26 | 0,26

0,45

0,45

0,55

0,55

0,43 0,43

Khdi luong ting (kg)
w

»

N

Tuén 2

Tuén 4

Tuén 6 Tuén 8

mPT1 ®PT2 mPT3

Tuén 10

PT4 mPTS5

Tuén 12

Tuén 14

Hinh 3.5. Téc dé ting trwéng ciia giun qué sau cac tud@n nudi so Vdi ban dau
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Khéi lugng ting (kg)
s o 9 N
~ o [os) [N N -

o
N

Tuén 2 Tuén 4 Tuén 6 Tuén 8 Tuén 10 Tuén 12 Tuén 14

mPT]l mPT2 mPT3 mPT4 mPT5

Hinh 3.6. Téc dp ting trwong ciia giun qué giga 2 tuan nudi

Tur két qua & bang 3.7, hinh 3.5 va hinh 3.6 cho thay, tdc d6 ting truong vé
khoi lugng cua giun qué o ty Ié phdi tron 60% bun thai : 40% nudc (PT3) hau hét
manh nhat & cac tuan so véi cac ty 1& phéi tron khéc.

Giun qué bat dau tang truéng manh vao tuan thi 6 + 8 phi hop véi thoi gian
sinh san nhanh. Vi vay, sau 8 tuan nuéi, khéi luong giun qué tang manh nhét so
Vvéi cac khoang thoi gian khac. O céc tuan 10 + 14 1a giai doan cudi cia chu ky
phat trién caa giun qué, ty 18 tang truong caa giun qué giam dan.

Trong nhitng tuan dau giun qué cham phét trién vi nhitng tuan nay giun qué
phai thich nghi véi moi truong séng. Ty 18 phdi tron gitra bun thai sinh hoc va
nuéc anh huong rat 16n dén su sinh truéng va phat trién caa giun qué vi trong moi
truong quéa kho hay qua am thi giun qué ciing cham phat trién.

3.4. Két qua phan tich thanh phan caa phan giun qué

Két qua phan tich cac théng sé pH, do am, NOs™, NH,4*, tong C, téng N, tong

P, tong K, téng Ca va téng Mg trong phan giun qué dugc thé hién & bang 3.8.
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Bdng 3.8. Thanh phan cia phan giun qué

STT THS%NG PONVI | PT1 | PT2 | PT3 | PT4 | PT5
1 pH - 7,3 7,4 7,1 6,8 6,5
2 EC mS/em | 1,35 | 1,32 | 1,27 | 125 | 1,38
3 W (%) 668 | 69,3 | 705 | 71,8 | 733
4 NOs-N | (mg/100g) | 0,004 | 0,005 | 0,006 | 0,006 | 0,005
5 NH,-N | (mg/100g) | 0,092 | 0,101 | 0,135 | 0,108 | 0,091
6 Tong C % 6,46 6,6 6,76 6,4 5,72
7 Téng N % 0,228 | 0,235 | 0,262 | 0,259 | 0,254
8 TéngP | (% P,Os) | 0,055 | 0,057 | 0,066 | 0,048 | 0,052
9 TéngK | (% K,0) | 0,026 | 0,029 | 0,023 | 0,036 | 0,032
10 | Téng Mg (%) | 0011 | 0,012 | 0,016 | 0,018 | 0,011
11 | TéngCa (%) |0,014| 0,018 | 0,01 | 0,018 | 0,013
12 | TiléeCIN - 28,33 | 28,09 | 258 | 24,71 | 22,52

Tur két qua cua bang 3.8, pH trong phan giun qué dao dong trong khoang
6,5+ 7,4, pH & mdi truong trung tinh, d6 dan dién EC co gia tri 1,25 + 1,38 mS/cm.
Gia tri cua céac thong sé do nhanh nay 1a méi trudng thich hop d6i vai nhiéu loai
cay khi str dung phan giun qué 1am phan bon hitu co.

Theo két qua tinh toan trén thi ham luong cua cac chat hitu co va dinh dudng
hau hét 6 gia tri cao nhat ¢ ty 1¢ phéi tron PT3. Trong d6, ham lwong chat hitu co
cao nhat & PT3 dat 6,76% va thap nhat ¢ PT5 dat 5,72%. Khi so sanh véi ty 18
phdi tron PT1 ¢ bang 3.8 ta thdy, ham lwong chat hitu co tang 1én ¢ ty 1& phéi tron
PT2 va PT3, nhu vay su c6 mit cta giun vai ty 16 phéi tron gitra bun thai sinh hoc
va nudc phl hop gop phan ting ham lugng chat hiru co, nang cao chét luong phan
thanh phan.
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Ham luong c4c chét dinh dudng, da sb dat gié tri cao nhét o ty 1& phéi tron
PT3 véi cac gia tri ham luong nhu sau: ham lwong NOs™ & c4c ty 1& phéi tron gan
nhu twong duong nhau, ham lugng NH4* ¢6 gia tri 0,091 + 0,135%, ham luong
tong N co gia tri 16n nhat 12 0,262% va ham lugng tong P it chénh léch gitra cac
ty & phéi tron, dao dong trong khoang 0,048 + 0,066%. Khi phdi tron bun thai
sinh hoc va nuéc vai ty 18 nudc qué cao 1am cho moéi truong sdng cua giun qué bi
anh huong, cac thanh phan, tinh chét trong bun thay doi, 6 4m qua cao ciing 1a
nguyén nhan dan téi giun cham phat trién hon va anh huéng dén thanh phan céac
chat trong phan giun qué.

Ham luong céc kim loai tong K, tong Ca va tong Mg trong phan giun qué &
c4c ty lé phéi tron giira bun thai sinh hoc va nuéc khong chénh léch nhau nhiéu,
v6i ham lugng tong K ¢d gia tri cao nhat.

Chi s6 C/N laty Ié gitta luong cacbon (C) va lugng nito (N) trong phan hitu
co. Khi bon phan cacbon vao dat, vi sinh vat s& st dung c4c chat hitu co sinh ning
lugng, tang trudng, dong thoi tiéu hoa nito tao ra protein va sinh san dé can bang
ty 16 C/N. Néu luong chat hiru co nhiéu thi vi sinh vat s& thiéu ngudn nito, do d6
ching s& str dung ngudn dam dinh dudng cua cay trong. Do do, ty 16 C/N la ty 18
tuong doi quan trong dé danh gia chat luong cua phan bon hitu co. Trong céc ty
I& phéi tron gitta bun thai va nude trén, gia tri C/N trong khoang 22,52 + 28,33,
chua dat gia tri cua phan bon hiru co theo QCVN 01-189:2019/BNNPTNT — Quy
chuan k§y thuat qudc gia vé chat lugng phan bon (C/N < 12) [17] nén can bé sung
thém cac ngudn nguyén liéu giau N vao phan giun qué tao nén san pham phan bén
hiru co.

Tur nhitng két qua trén cho thay, phan giun qué trén cé thé st dung lam
ngudn phan bon hitu co hiéu qua, ¢d thé bd sung thém cac chat don, chat phdi tron
s& giup ting ham lugng chat hitu co, cac chat dinh dudng nhém N, P, cac kim loai
K, Ca, Mg, la nhiing chat rat can thiét d6i véi su phaét trién caa cdy tréng. Phan
giun néi chung va phan giun qué noi riéng 1a mot loai phan hitu co thién nhién
gidu chat dinh dudng. Phan giun cung cap céac chat khoang can thiét cho sy phat
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trién caa cdy trong nhu dam, 1an, kali, canxi... Phan giun hoat dong nhu mot may
6n dinh do pH, gilp cay phat trién trong dat & d6 pH qué cao hay qua thap. Phan
giun thich hop véi nhiéu loai cay trong, ching chira cac khoang chat ma cay trong
c6 kha nang hap thu mot cach truc tiép ma khong can qua trinh phan huy trong dat
nhu nhiing loai phan hitu co khac. Chat mun trong phan giun con loai trir doc td
nam c6 hai va vi khuan trong dat nén né cé thé day IUi nhiing bénh cua cay trong.
Axit humic trong phan giun kich thich sy phat trién caa cay trdng, dong thoi kich
thich sy phat trién cia vi khuan trong dat. Vi thanh phan cha yéu 13 hitu co, phan
giun ting kha ning giir nudc cua dat, gop phan lam cho dat toi x6p va giit am duoc
lau. Pac biét phan giun thich hop bon cho cac loai hoa canh, 1am gia thé vuon wom
va 1a ngudn phan thich hop cho viéc san xut rau sach.
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KET LUAN VA KIEN NGHI

Két luan

Nghién ctru da thu duoc céc két qua nhu sau:

1. D khao sat mot sb yéu td (pH, nhiét do, dd 4m) anh huéng dén qué trinh
sinh truong cua giun qué. Cac diéu kién pH trung tinh, nhiét 4o 25,5 + 28,6°C va
d6 am 37 + 89,9% thuan loi cho su phat trién cta giun qué.

2. D3 phan tich duoc thanh phan co ban caa bun thai sinh hoc tir hé théng
xt Iy nude thai cua co sd san xuat giét mo gia suc phdi trén véi nudc thanh sinh
khdi nudi giun qué. Két qua cho thay, trong mau bun thai sinh hoc ¢6 ham luong
cac chat dinh dudng (tong C, tong N, tong P...) kha cao co thé thich hop dé 1am
thie an cho giun qué.

3. P danh gid su sinh truéng caa giun qué sau khoang thoi gian nudi o cac
ty 18 phéi tron gitra bun thai sinh hoc va nudc. Sau 14 tuan, khéi luong giun qué
tang manh nhat (tang 5,01 kg) so vé&i ban dau. Tir d6, lua chon dugc ty 1¢ phdi tron
60% bun thai sinh hoc va 40% nuéc vé khéi lwong 14 thich hop nhat dé tao sinh
khdi nudi giun qué véi cac diéu kién pH = 6,7 + 7,5, nhiét d6 25,7 + 28,6°C va do
am 64,4 + 74,9%.

4. i danh gia thanh phan caa phan giun qué cho thay phan giun qué cd thé
st dung 1am ngudn phan bén hitu co hidu qua, c6 thé bo sung thém céc chat don,
chat phéi tron sé& gitp tang ham lwong chat hiru co, cac chat dinh dudng nhém N,
P, cac kim loai K, Ca, Mg la nhitng chat rat can thiét doi vai su phat trién cia cay
trong.

Kién nghi

Véi céc dir liéu vé thanh phan caa bun thai sinh hoc, can c6 thém nghién
cliru M rong quy md, ap dung cho cac ngudn biin thai va cac loai giun khac nhau.
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PHU LUC
PHU LUC 1. KET QUA PHAN TiCH CAC THONG SO

Phu luc 1.1. Két qua phan tich cac théng sé trong nwéc diung dé phéi trén veéi

bun thai sinh hec

STT| THONGSO | PON VI _ KET‘QUA _
Lan 1 Lan 2 Lan 3
1 pH - 6,5 6,5 6,5
1 NO2 mg/L 0,014 0,015 0,014
2 NOs" mg/L 0,145 0,146 0,144
3 NH4* mg/L 0,04 0,04 0,041
4 PO.* mg/L 0,028 0,029 0,028
5 Téng N mg/L 0,483 0,484 0,483
6 Tong P mg/L 0,106 0,106 0,105
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Phu luc 1.2. Két qua phan tich cac thong sb trong bun thai sinh hec sau khi phéi trén véi nwéc

Ty lé

ohii EC NOs-N | NHs*-N | Téng | Téng | TongP | Tong K | Tong Mg | Tong Ca
tron (mS/cm) | (mg/100g) | (mg/100g) | C (%) | N (%) | (% P20Os) | (% K20) | (% Mg) | (% Ca)
0,52 0,156 0,56 14,24 2,38 1,34 0,014 0,015 0,136
PT1 0,52 0,157 0,55 14,24 2,38 1,34 0,014 0,015 0,135
0,51 0,157 0,56 14,25 2,39 1,35 0,013 0,016 0,136
0,53 0,14 0,499 13,96 2,31 1,30 0,014 0,016 0,135
PT2 0,54 0,142 0,498 13,97 2,31 1,31 0,014 0,015 0,134
0,54 0,141 0,497 13,95 2,31 1,32 0,015 0,014 0,136
0,55 0,135 0,472 13,81 2,31 1,31 0,013 0,014 0,135
PT3 0,55 0,135 0,472 13,81 2,3 1,30 0,014 0,013 0,137
0,54 0,134 0,471 13,79 2,32 1,31 0,015 0,017 0,137
0,51 0,148 0,455 13,19 2,24 1,28 0,012 0,014 0,132
PT4 0,50 0,149 0,453 13,21 2,26 1,26 0,012 0,014 0,132
0,51 0,147 0,454 13,18 2,26 1,26 0,011 0,013 0,133
0,57 0,129 0,431 12,8 2,23 1,27 0,01 0,012 0,13
PT5 0,58 0,129 0,434 12,8 2,23 1,28 0,013 0,013 0,13
0,57 0,128 0,431 12,82 2,24 1,27 0,01 0,014 0,134
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Phu luc 1.3. Két qua phan tich céac thdng sé trong phan giun qué

Ty 1€ b0 . . 2 Tong | Tong | Tong | Tong | Tong
phéi | pH (m';cém) m (nl:lgcl);(;ONg) (n':'g/'ioo'\;) g‘;{;g N | P(% | K(% | Mg (®% | Ca (%
tron (%) (%) | P.0Os) | Ky0) Mg) Ca)
7,3 1,35 66,8 0,004 0,092 6,47 | 0,228 | 0,055 | 0,026 | 0,011 | 0,014
PT1 | 7,4 1,35 66,7 0,004 0,092 6,46 | 0,228 | 0,055 | 0,027 | 0,011 | 0,014
7,3 1,34 66,8 0,005 0,093 6,47 | 0,229 | 0,056 | 0,026 | 0,01 | 0,015
7,4 1,32 69,4 0,005 0,101 6,61 |0,234 | 0,058 | 0,029 | 0,012 | 0,019
PT2 | 7,4 1,33 69,3 0,005 0,101 6,6 |0,235| 0,056 | 0,029 | 0,011 | 0,017
7,5 1,32 69,3 0,004 0,102 6,6 | 0,236 | 0,057 | 0,028 | 0,012 | 0,018
7 1,27 70,5 0,006 0,134 6,78 | 0,261 | 0,066 | 0,024 | 0,016 | 0,01
PT3 | 7,2 1,28 70,5 0,007 0,135 6,75 | 0,264 | 0,066 | 0,023 | 0,017 | 0,01
7,1 1,27 70,4 0,006 0,136 6,76 | 0,261 | 0,067 | 0,022 | 0,016 | 0,011
6,9 1,24 71,9 0,006 0,108 6,4 | 0,259 | 0,048 | 0,038 | 0,019 | 0,019
PT4 | 6,8 1,25 71,8 0,006 0,108 6,41 | 0,259 | 0,047 | 0,036 | 0,018 | 0,018
6,8 1,26 71,7 0,007 0,107 6,4 | 0,26 | 0,048 | 0,034 | 0,016 | 0,018
6,5 1,38 73,3 0,005 0,09 573 |0,255| 0,06 | 0,033 | 0,012 | 0,014
PT5 | 6,5 1,38 73,4 0,005 0,092 5,72 | 0,254 | 0,054 | 0,032 | 0,013 | 0,013
6,6 1,39 73,3 0,006 0,09 571 |0,253 | 0,051 | 0,032 | 0,014 | 0,013
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PHU LUC 2. MQT SO HINH ANH THUC NGHIEM

LS

Bun thai sinh hoc nudi giun qué
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Xac dinh khdéi lweng giun qué sau cac tuan nudi
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