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Abstract: Research on sludge properties makes an important contribution to the management and
reuse of sludge for different purposes. In this study, 60 sludge samples were sampled from the urban
drainage river system in Da Nang city and analyzed for their physical and chemical properties. The
results show that the composition of the sludge samples are mainly sand, ranging from 52.2 to
90.1%, pH at slightly acidic to neutral levels, ranged from 4.3 to 6.8, total organic carbon content
ranged from 1.1 to 6.0% and there was a large difference within samples. The content of Cl-, SO,*
ranges from 0.07 to 1.92%. There were 45/60, 31/60, and 26/60 samples with Zn, Pb and Hg contents
exceeding the national technical regulation on sediment quality (QCVN 43:2017/BTNMT),
respectively, from 1.04 - 2.52,1.02 - 1.61, and 1.4 — 5.8 times. The As and Cd contents inall research
samples were lower than the maximum allowable level (QCVN 43:2017/BTNMT). Ag, Co, and Se content
were undetected in all samples. 48/60 sludge samples had phenol content exceeding QCVN
43:2017/BTNMT by 2.38 - 6.91 times. With this result, urban wastewater sludge in Da Nang city could be
reused as bricked construction materials for a circular economy.
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Nghién ctru mdt s6 tinh chat ctia bun thai d6 thi thanh pho
ba Nang nham dinh hudng tai st dung lam vat liéu xay dung
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Nhan ngay 30 thang 7 ndm 2024
Chinh stra ngay 03 thang 9 nam 2024; Chap nhan ding ngay 23 thang 10 nam 2024

Tém tit: Nghién ctru vé tinh chét bun thai gop phan quan trong viéc quan 1y va tai sir dung bun thai
cho muc dich khac nhau. Nghién ctru nay trién khai iy 60 mau bun thai trén hé thong séng thoat
nudc d6 thi tai thanh phd Pa Ning va phan tich cac dic tinh 1y hoa hoc ciia bun thai. Két qua nghién
ctru cho thdy, thanh phan cip hat ciia cic mau bun chu yéu 1a cat, dao dong tir 52,2 dén 90,1%, pH
dao dong tir 4,3 dén 6,8 & mic axit yéu dén trung tinh, ham lugng tong cacbon hitu co dao dong tir
1,1 &én 6,0% va c6 su chénh l1éch kha 16n giita cac mau. Ham luong CI', SO42 dao dong tir 0,07 dén
1,92%. C6 45/60, 31/60 va 26/60 mau nghién ctru ¢ ham lugng Zn, Pb va Hg vuot quy chuén k§
thuat qubc gia vé& chét lugng tram tich (QCVN 43:2017/BTNMT) tuong ung tir 1,04-2,52;
1,02-1,61 va 1,4-5,8 lan. Ham lugng As, Cd trong tat ca cac mau nghién ctru déu thap hon gidi han
t6i da cho phép theo QCVN 43:2017/BTNMT. Ham lugng Ag, Co, Se thip hon gidi han phat hién
clia phuong phép ¢ tat ca cac mau nghién ciru. 48/60 miu bun nghién ctru ¢4 ham lugng phenol vurot
QCVN 43:2017/BTNMT tir 2,38-6,91 lan. Véi két qua vé thanh phan va tinh chat nhu trén, bun thai d6
thi thanh phd Da Néng c6 thé tai sir dung dé 1am vat lidu xay dung theo hudng kinh té tudn hoan.

Tir khéa: Pa Ning, bun thai, d6 thi, tinh chét, tai sur dung.

1. Mé dau

Buin d6 thi 1a hdn hop chét rén va nudc phat
sinh tir hé thdng thoat nude va nudce thai do thi.
Trong khi chinh sach gin day tap trung vao cac
tiéu chuan cao trong xir Iy nuc thai nhung lai it
tap trung vao viéc quan ly va xur ly bun thai cling
nhu thu hdi ning lwong co gia tri. Nhitng yéu to
nay rat duoc quan tim khi hudng t6i mot nén

" Téc gia lién hé.
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kinh té tuan hoan [1]. Bun thai thoat nudc do thi
¢6 thanh phan phtrc tap, ngoai viée c6 chira ham
lugng chét hitu co, chat dinh dudng cao, bun thai
6 thi con chira nhiéu chat 6 nhidm tiém tang nhur
kim loai ning, chit hiru co kho phan huy, vi
khuan gay bénh, trimg giun san va c6 mui hoi,
kho chiu [2-4]. Luong bun thai phat sinh tir mang
lué6i thoat nude gitra cac d6 thi rat khac nhau, dao
dong tir hang chuc nghin dén hang trim nghin
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m3/nam, tiy thudc vao quy mo do thi va cau tric
mang luéi thoét nude.

Bun d6 thi c6 do 4m 16n nén thuong khéd
khin trong van chuyén va xu 1y, dé gay 6 nhiém
mdi truong. Hién nay, bun thai d6 thi thanh phé
DPa Nang do Céng ty Thoat nude va Xir ly nudce
thai nao vét va chuyén giao cho Cong ty C6 phan
Moi truong D6 thi Pa Nang xir Iy. Chi tinh riéng
bun thai phat sinh tir qua trinh nao vét kénh
muong dé phuc vu thoat nudc d6 thi la 16.796

m¥nam. Néu tinh ca bun thai tir nao vét ludng
tau, bén cang thi lugng bun thai phat sinh hon 6
triéu m*nam. Bun thai d6 thi dugc van chuyén
va dua di chon l4p 1a chinh [5]. Tuy nhién, quy
dat danh cho chon 1ap bun thai 14 c6 gidi han do
d6 can thiét phai nghién ctru dé& xuat cac giai
phap xtr Iy dé c6 thé thu hdi tai nguyén vat chat,
nang lugng tir bun thai [1]. Viéc x1r ly bun thai
d6 thi c6 tam quan trong séng con voi muc tiéu
giam thé tich chén 14p, cai thién dic tinh va giam
cac tac dong x4u dén strc khoe va méi truong [6].
Viéc xtr Iy bun thai do thi da tré thanh méi quan
tam 16n trén toan thé gidi [7]. Vi vdy, viéc phat
trién cac cong nghé xur Iy bun thai do thi dang tro
thanh mot chu dé nong trong thoi gian gan day.
Dé c6 co so cho viée dé xuat cac phuong an xir
ly bun thai tiép theo, viéc nghién ciru danh gia
thanh phan, tinh chat ciia bun thai dé thi 1a can
thiét. Nguyén Manh Khai va cong sy nam 2022
da nghién ciru mot sb tinh chét va danh gia kha
nang tai sir dung cuia bun thai d6 thi Ha N6i cho
thiy ham luorng Zn va Cr dao dong tur 220 -
2.213,9 mg/kg va 24 - 320 mg/kg vuot quy chuin
k¥ thuat qudc gia vé chét luong trim tich (QCVN
43:2017/BTNMT) tir 1,1 - 7,0 1an va can phai c6
giai phéap xtr 1y phu hop dé vira xir 1y va vira tai
st dung mdt cach an toan bun thai nay [10]. Theo
TCVN 7570:2006, yéu cau ky thuat ddi voi cot
lidu c6 cau tric dic chic dung ché tao bé tong va
vita xi mang thong thuong thi ham lugng bun,
bui, sét < 10%, ham luong ion C1" < 0,05%. Theo
TCVN 4353:1986, 4p dung cho céc loai dit sét
(ké ca dét sét nguyén tho hay hdn hop cia nhidu
loai dat sét) dung dé san xuit gach dic va ngoi
nung phai c6 ham lugng SiO; tir 58,0 dén 72,0%.
Nghién ciru niy tap trung danh gia thanh phan,
tinh chét ctia bun thai duoc nao vét tir mang ludi

muong, céng thoat nude va mot sd ao hd tai
thanh pho Pa Nang nham dinh hudng tai sir dung
lam vat li¢u xay dung.

2. Poi twgng va phwong phap nghién ciru
2.1. DBéi twong nghién ciru

Mau bun thai d6 thi dugc thu tir mang luéi
song, ao, h6 va cac kénh muong thoat nudc tai thanh
phé Pa Nang trong nam 2023, cu thé nhu sau:

12 mau bun duoc lay tai cac song Cu bé,
Cam L&, Han, Pha Loc, Tay Loan, D6 Toa duoc
ky hi¢u tut DNO1 - DN12.

15 mau bun dugc léy tai cac ao ho: HO cong
vién 29/3, Bong Xanh — Pong Nghé, Hoa Trung,
Truée Dong, Au thuyén Tho Quang, B6 Pé, Lién
Chiéu, Phudc Ly, Tay ba Niéng, Ha Khanh Bic,
Bau Tram va hd Hoéa Minh duoc ky hiéu tr
DN13 — DN27.

33 mau bun duoc ly tai cac kénh, muong
mang tinh dai dién cho muyc ti€u thoat nudc thude
cic quan huyén cia thanh phé Pa Ning nhu:
huyén Hoa Vang, doc cac duong Ong fch Puong
(quan Cim L&), Hung Vuong (quin Hai Chau),
bién Bién Phu, duong Tran Thanh Trung (quén
Thanh Khé), Ngb Quyén (quin Son Tra), Lé Vin
Hién (quan Ngt Hanh Son), Tén buc Thang,
Nguyén Chon, Nguyén Nhu Hanh, duong so 4
Khu cong nghiép Hoa Khanh, khu d6 thi Dragon
City Park, khu d6 thi Golden Hill (quan Lién Chiéu).

2.2. Phuong phadp nghién cuu

2.2.1. Ldy va xit Iy mau biin
St dung gau léy mﬁu bfm}rﬁm tich tAng sdu
kiéu gdu Ekman d€ lay cac mau bun theo hudng
dan tai TCVN 6663-13:2000 (ISO 5667-
13:1993) va miu dugc dyng trong tai kin va bao
quan lanh.
2.2.2. Phwong phdp xdc dinh mét sé tinh chdt
1y, hoa hoc co ban cua bun thdi
Vé6i ham lugng tong s cac kim loai ning
trong ]Zlfll’l thai (As, Ag, Cd‘, Pb, Ni, Co, Zn, Hg,
Se), mau dugc phén huy bang axit nitric va dinh
luong bang phuong phap quang phd phat xa
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plasma (ICP-OES). Xac dinh d6 am bang
phuong phap siy kho dén khdi lwong khong doi,
pH duoc x4c dinh bang cach lic mau v6i dung
dich mubi kali clorua (KCI) 1 mol/L trong 5 phut
va dé yén sau 2 gid tién hanh do pH bang may
do pH meter, thanh phan cap hat duoc xac dinh
1a ty 18 cua cac cip hat riéng ré& bang phuong
phap sa lang va hit 1 thé tich mau bang phuong
phap pipet sau d6 1am bay hoi nudc, siy kho va
can khdi luong thu duge, SiO2 duoc xac dinh
trong mdi truong axit (pH =1,0 - 1,5) Si** tac
dung v6i amoni molipdat tao thanh phirc méau
vang, khir phtrc nay sang dang mau xanh bing
axit ascobic va do mét do quang cua dung dich
phtrc mau xanh & budc song 800 nm, Cl xac dinh
bang phuong phap chuan do voi AgNOs, SO
duoc xac dinh bﬁng cach axit hoa mau bdi axit
clohidric bang cach dun sbi v6i dung dich bari
clorua it nhat 20 phut dé ting sy két tua bari
sunfat loc qua phéu loc thuy tinh x6p, rira hét
clorua khoi két tua, siy ¢ 105 °C va can lai khi
da ngudi. Su tang khdi lugng ciia phéu do két tia
bari sunfat dugc tao thanh do phan rng cta ion
bari va ion sunfat c6 trong mau c6 thé xac dinh
duge SO.%, dau m& duge xac dinh bang cach sir
dung n-hexan 1am dung moi chiét xuat dau mai
bang bo chiét Soxhlet sau d6 chiét xudt n-hexan
dugc chung cat, say kho va can dé xac dinh ham
lugng diu m& theo US EPA Method 9071B,
phenol duoc xac dinh bang quy trinh sic ky khi
¢t mao quan, dng mé, st dung phuwong phap tiép
can cot don hodc cot kép/dau do kép theo US
EPA Method 8041A va téng cac bon hitu co
dugc xac dinh bang phuong phép chuan do oxi
hoa khir v6i chét oxi hoé 1a KoCr207. Céc s6 lidu
phan tich dugc do lap lai 3 1an va lay két qua
trung binh.

3. Két qua va thio luin

3.1. B0 am va thanh phan cap hat cua cdc
mdu bun

Két qua phan tich d6 4m va thanh phéan cip
hat cta cac mau bun dugc thé hién ¢ Hinh 1.

Hau hét cac mau bun do thi tai Da Ning sau
qué trinh nao vét déu c6 do 4m cao dao dong tur

37,9 - 97,6%, d6 am 16n gay kho khan cho viéc
thu gom va xir Iy. Vi vdy, dé tan thu miu bun
theo dinh hudng lam vat li€u xay dung can c6
giai phap tach nude, 6n dinh va lam kho bun.
Thanh phan cip hat ctia bun thai c¢6 y nghia quan
trong trong viéc nghién ctru kha nang tan thu bun
cho muc dich lam vat liéu xdy dung. Két qua
nghién ctru cho thdy, mau bun c6 thanh phan cap
hat chii yéu 14 cat (52,2-88,1%). Mau bun lay tai
cac song, kénh muong c6 thanh phan cip hat cat
16m hon cac mau bun tai ao ho tir 1,15-1,47 lan.
Thanh phan cdp hat limon dao dong tir 7,5-
34,3%. Thanh phan cip hat sét chiém ty 1& nho
nhit va dao dong tir 3,0-19,3%. Mau bun tai cac
a0 ho c6 thanh phéan cip hat sét 16n hon cac mau
bun tai kénh muong tir 1,29-3,47 lan. Két qua
nghién ciru vé d6 4m va thanh phin cép hat cua
bun thai d6 thi thanh phd Pa Ning c6 xu thé bién
d6i twong tu so voi két qua nghién ctru cia bun
thai d6 thi thanh phd Ha Noi [10]. Cac miu bun
¢6 thanh phan cép hat cat cao déu thuan loi cho
dinh huéng tan thu lam vat liéu xay dung.
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Hinh 1. D6 4m va thanh phan cip hat ciia miu bun.

3.2. Mot s6 tinh chat héa - Iy co ban cia
mau bun

Két qua phan tich mot s6 tinh chét hoa - ly
co ban ctia mau bun dugc thé hién tai Hinh 2.

Két qua phan tich tai Hinh 2 cho thy gi4 tri
pH trong cac mau bun thai do thi tai thanh ph6
Pa Ning kha 6n dinh & murc hoi axit dén gan
trung tinh, dao dong tir 4,2 dén 6,4 rit thuan loi
cho dinh hudng tan thu [am vat li€u xay dung.
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Hinh 2. M6t s6 tinh chit hoa - Iy co ban
cua mau bun.

Theo két qua nghién ctru mot sé tinh chét va
danh gia kha nang tai sir dung cua bun thai do thi
Ha Noi cia Nguyén Manh Khai va cong su nim
2022 thi gia tri pH trong bun thai d6 thi thanh
phé Ha Noi dao dong tir 6,89 dén 7,65 [10], gia
tri pH trong bun thai d6 thi thanh phd Pa Nang
thap hon tir 1,2 - 1,62 1an. Ham luong cac bon
hitu co tong s6 c6 su dao dong rat 16n trong cac
méu bun tir 1,7 - 15,2%. Bdi v6i cac mau bun co
ham lugng cac bon hitu co thap (dudi 5%) cé thé
dinh huong lam vat liu xay dung khong nung
sau khi phdi tron véi da mat va xi mang. Dbi véi
cac mau bun c¢6 ham luong cac bon hitu co cao
nén dinh huéng nghién ctru tan thu va phdi tron
v6i cac nguyén vt lidu khac nhu dat sét dé lam
vat liéu xay dung c6 nung nham tan dyung nhiét
tri sin co trong mau bun dé giam luong than sir
dung trong lam gach nung. Ham luong Cl va
SO, twong ung dao dong tir 0,07-0,66% va
0,59-1,92%. So sanh ham lugng Cl- va SO4* véi
két qua nghién ctru mot sb tinh chat va danh gia
kha nang tai sir dung cua bun thai dé thi Ha Noi
ctia Nguyén Manh Khai va cong sy nim 2022 thi
ham luong CI- va SO+ trong bun thai d6 thi
thanh phd Pa Nang cao hon tir 1,37-1,43 lan.
Dua vao két qua phan tich ham luong CI va
S04 c6 thé danh gia bun thai do thi thanh phd
Da Ning da bi nhiém min & mirc mén it dén min
trung binh. Ham lugng CI" da vugt TCVN 7570

: 2006, yéu cau k¥ thudt doi véi cdt liéu cho bé
tong va vira tr 1,4-13,2 lan. Theo yéu yéu cau ky
thuat dbi véi cdt lidu cho bé tong va vira néu cat
c6 ham luong ion CI" 16n hon 0,05% van cé thé
dugce sir dung néu tong ham luong ion CI- trong
1 m® bé tong tir tat ca cac nguén vat liéu ché tao,
khong vuot qua 0,6 kg. Vi vay, dé tan thu duge
bun thai ndy vao san xudt vat liéu xay dung
khong nung dam bao tiéu chuan TCVN 7570:
2006 can nghién ciru phdi tron véi cac nguyén
vat liéu va phu gia khac dé tong ham luong ion
CI trong 1 m? bé tong tir tat ca cac ngudn vat lidu
ché tao, khong vuot qua 0,6 kg hodc phai co
phuong phap loai bo bét Cl trude khi tan thu lam
vat li¢u xay dung khéng nung.

3.3. Ham luong mot s6 kim loai ndang trong bun
thai do thi

Két qua phan tich ham lugng ciia mot s6 kim
loai nang trong bun thai dugc thé hién ¢ Hinh 3.

Két qua nghién ciru cho thay:

- C6 45/60 va 31/60 mau bun thai do thi
thanh phé Pa Ning c6 ham lugng Zn va Pb &
muc cao tuong ung dao dong tur 327-795 mg
Zn/kg va 93,3-147,4 mg Pb/kg, vuot tiéu chuin
QCVN 43:2017/BTNMT (Quy chuin k¥ thuét
qudc gia vé chét luong trim tich) tuong tng tur
1,04-2,52 1an (Zn) va 1,02-1,61 lan (Pb). So sanh
két qua nghién clru nay voi két qua nghién clru
bun thai d6 thi thanh phd Ha Noi [10] cho thiy,
bun thai d6 thi thanh phd Pa Néng c6 ham lugng
Pb cao hon va bit diu bi 6 nhidm tuy nhién ham
lwong Zn thi lai c6 két qua thdp hon mic du cling
c6 dén 75% s6 miu nghién ctru da vuot tidu
chuan. Dic biét 1a ham luong Hg trong cic miu
bun thai nghién ctiru dao dong tir khong phat hién
dén 2,9 mg/kg. Trong 60 mau nghién ciru thi c6
26 mau c6 ham lugng Hg d3 vuot QCVN
43:2017/BTNMT tir 1,4-5,8 lan.

- Ham luong As va Cd trong bun thai do thi
thanh phd Pa Nang tuong tmg dao dong tir dudi
ngudng phat hién dén 6,5 va 0,9 mg/kg. C6 6/60
mau nghién ciru c6 ham lugng As va 12/60 mau
nghién ctru c6 ham lugng Cd dudi ngudng phat
hién. Ham lugng As va Cd trong tat ca cac mau
nghién ciru déu thip hon giGi han tdi da cho phép
theo QCVN 43:2017/BTNMT.
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- T4t ca cidc mau bun bun thai d6 thi thanh
phé Da Ning duogc nghién ctru déu c6 ham luong
Ag, Co, Se 1a rat thip ¢ dudi ngudng phat hién
cua phuong phap phén tich.

- Cac mau bun c6 ham lwgng kim loai nang
cao, vuot ngudng QCVN 43: 2017/BTNMT
khong phu hgp véi muc dich lam vét liéu san nén
(truc tiép), can phai c6 cac phuong phap xur ly
phu hop nhu déng rin duéi dang bé tong hoa dé

¢d dinh chit cac kim loai ning niay. Mot trong
cac phuong phap xu ly nay la str dung bun thai
nay thay thé 1 phan nguyén liéu dé san xuét vat
liéu x&y dung khong nung hodc lam nguyén li¢u
cho san xuat gbm xay dung c6 nung vira giai
quyét duge xir Iy bun thai chtra kim loai ning
cao, vua tai st dung dugc bun thai lam nguyén
lidu san xut theo hudng kinh té tuan hoan.
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Hinh 3. Ham lugng mot s6 kim loai nang trong bun thai do thi.

3.4. Ham lwong dau mé va phenol

Két qua phan tich ham lugng diu m& va
phenol trong bun thai duoc thé hién & Hinh 4.

Két qua nghién ctru tai Hinh 4 cho thiy, ham
luong ddu md trong bun dao dong tir 5,4-24,3
mg/kg. Theo Tahhan va cong su (2011) thi dau

m& trong bun thai co nhidu ngudn lién quan dén
viéc sir dung phd bién cac dan xuat ddu mo trong
cac linh vyc thuong mai khac nhau va co thé
thoat ra qua str dung nhién liéu, chét boi tron cta
cac phuong tién trén duong va khu vuc tram
xang dau, chung chi bi phan hiay mot phan, cudi
cung tich tu trong bun thai [11]. Ham lugng
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phenol trong bun dao dong tir dudi ngudong phat
hién dén 2,9 mg/kg. Trong 60 mau bun thai d6
thi thanh ph Pa Ning dugc ldy nghién ciru thi
chi ¢6 12/60 mau c6 ham luong phenol rat nho,
dudi ngudng phét hién cua phuong phap phan
tich, 48/60 déu phat hién c6 ham luong phenol
dao dong tur 1,0 - 3,0 mg/kg, vuot tiéu chuin cho
phép theo QCVN 43:2017/BTNMT tur 2,38 -
6,91 lan. Phenol khong thé phan huay sinh hoc,
hép thu hiéu qua qua da, c6 ddc tinh cao va gay
dot bién ¢ ndéng d6 cao hon. Cac hop chat
phenolic bao gdm rat nhiéu chat. Hon 8000 hop
chét phenolic duoc chiét xuét tir cac nguén tu
nhién trén toan cau [8]. Két qua nghién ciru nay
cho thy, véi cac miu bun bi nhiém dau md va
phenol thi nén co giai phap xir Iy dé sir dung lam
vat liéu xdy dung dé ¢b dinh hodc han ché cac
chat doc hai nay ra ngoai moi trudng.

Ham lugng (mg/k

L =

Diu md Phenol

Hinh 4. Ham luong ddu m& va phenol trong bun.

3.5. Khad nang lam nguyén liéu cho vdt liéu xay
dyng nung

Tir cac két qua nghién ciru trén cho thay voi
bun thai d6 thi nao vét tir ao hd & dang dac, sét,
¢6 céu trac, ham lugng chat hitu co, ham luong
sét cao. Bun thai d6 thi sau khi dugc xt Iy so b
c6 kha nang su dung dé thay thé mot phan
nguyén li¢u dat sét dé lam nguyén liéu cho san
xuét gach nung trong xay dung (gém xay dung).
Pdi v6i cac mau bun thai do thi c6 ham lugng
chat hitu co cao, khi sir dung chiing dé thay thé

mdt phan cho nguyén liéu san xuit gach nung,
chat hiru co trong bun thai ¢6 thé gitip 1am giam
tiéu thy nhién liéu do nang lugng dugc giai
phong khi chat hitu co trong bun dugc ddt chay
[12, 13]. Theo Chou va cong su da tién hanh
nghién ctru sy thoi rita cac kim loai ning trong
gach nung duogc san tir chét thai c6 theo phuong
phap EPA 1320 cho thdy ham luong cac kim loai
thoi rita tir gach thap hon nhiéu so véi ngudng
quy dinh cta nuoc My [14].

4. Két luan

Mau bun c6 thanh phan cép hat cha yéu 1a
cat (52,2 - 88,1%), d6 am dao dong tir 37,9 -
97,6%, gia tri pH & mirc hoi axit dén gan trung
tinh, dao dong tir 4,2 - 6,4. Ham lugng cac bon
tong sb ¢ su dao dong 16m tir 1,7 - 15,2%. Ham
luong CI', SO4* twong ung dao dong tir 0,07 -
0,66% va 0,59 - 1,92%, bun thai d6 thi thanh phd
Da Ning da bi nhiém min ¢ mirc min it &én min
trung binh. C6 45/60 bun c6 ham lugng Zn va
31/60 mau bun c6 ham lugng Pb da vuogt tiéu
chuan QCVN 43:2017/BTNMT tuong tng tir
1,04 -2,52 va 1,02-1,61 lan. 26/60 mau c6 ham
lugng Hg vuot QCVN 43:2017/ BTNMT tur 1,4
- 5,8 1an. Ham luong As va Cd trong tt ca cac
mAu nghién ctru déu thap hon gidi han t6i da cho
phép theo QCVN 43:2017/BTNMT. Ham luong
Ag, Co, Se la rat thap & dudi ngudng phat hién &
tat ca cac mau nghién ciru. 48/60 c6 ham lugng
phenol dao dong tur 1,0-3,0 mg/kg, vuot ti€u
chuin cho phép theo QCVN 43:2017/BTNMT
tir 2,38- 6,91 lan. Cac mau bun c6 ham luong kim
loai ning, ddu m& va phenol cao, vuot ngudng
QCVN 43:2017/ BTNMT thi khong phu hop voi
muc dich 1am vt liéu san nén (truc tiép), can phai
¢6 cac phuong phap xir Iy phit hop dé ¢ dinh chit
chiing tranh bi rira tr6i ra ngoai moi truong.

Lo1i cam on

Cong trinh dugc hoan thanh dudi su hd trg
kinh phi ciia d& tai ma s6 TNMT.2023.05.05, cac
tac gia xin tran trong cam on. TS. Hoang Minh
Trang dugc tai trg boi Chuong trinh hoc bong
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