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Tém tat. Trong nghién ctru nay, thanh phan than xwong ctia cac dong vat gom bo, trau, lon, va dé da
duoc xac dinh. Mau duoc dic trung bﬁ”mg cac ky thuat gom nhiéu xa tia X, phén tich nhiét, hién vi dién
t quét va phd tan xa nang lugng tia X. Thanh phan cht yéu ctia xuwong la hydroxylapatite
(Cas(OH)(POa)s): khoang 67,7% trong xuwong trau, 65,2% trong xuwong bo, 58% trong xuwong lon va 48%
trong xuong dé. Than xuong c6 dang soi dén dang hat ¢ kich thudc nano tiy theo nhiét d6 nung va
loai xwong dong vat. Than xuong c6 chat luong phtt hop d€ lam nguyén liéu dau cho san xuét phan
lan nano httu co.
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Abstract. In this study, the bone char composition of cows, buffaloes, pigs, and goats was studied. The
samples were characterized by using X-ray diffraction, thermal analysis, scanning electron microscopy,
and energy-dispersive X-ray spectroscopy. The main component is hydroxylapatite (Cas(OH)(PO4)3)
with the following content: 67.7% in buffalo bones, 65.2% in cow bones, 58% in pig bones, and 48% in
goat bones. The bone char exhibits a nano-sized morphology ranging from fibres to granules
depending on the calcination temperature and animal bone type. The bone char is suitable as a starting
material for producing organic nano phosphate fertilizer.
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1 Méb dau

Than xwong (Bone char — BC) ra doi khong
chi gbp phan vao viéc giam thiéu khdi luong chat
thai rén tir xwong dong vat phat sinh ma con
mang nhitng loi ich cho méi truong. Than xuong
v6i thanh phan 15% P, 28% Ca va 0,7% Mg co
thé dugc st dung lam phan bén chita P chat
luong [1, 2]. Than xwong la vat liéu carbon
mac du thanh phan chinh la hydroxylapatite
(Cas(POs4)3(OH)) [3]. Theo cac nha nghién ctiu,
hang triéu nguoi trén khap thé giéi déu mac phai
hodc dé gip cac van dé vé stc khoe do nong do
floride cao trong cac nguén nudc udng. Ho cho
rang mot trong nhitng cach than thién véi moi
treong va chi phi hiéu qua dé€ loai bo floride la st
dung than xuong [4, 5]. Trong qua trinh hip phy,
xay ra su trao d6i gitta cac ion hydroxyl cta
hydroxyapatite (HAP) va ion floride tit nuwdc [3];
calcium trong HAP cling dong vai trd quan trong, tao
thanh fluorapatite Cas(POs)sF [4]. Nguoi ta két luan
rang than xuwong c6 thé loai bo arsen mot cach
hiéu qua do than xwong khi nung va nhiét phan
c6 kha nang hap phu tot arsen trong dung dich
nudc [6]. Mot nhom tac gia khac da thiét lap mot
phuong phap mdéi d€ diéu ché than xuong véi
muc dich kép, tic la loai bo floride khoi nwedc va
khang khuan. Nhiing chdt hdp phu nay duwgc
diéu ché bang cach pha tap than xwong véi bac
va cac hoa chat khac. Vat liéu diéu ché duoc co
ddc tinh khang khuan phu hop ma kha nang hap
phu cua floride khong bi anh hudng do sy co
mat ctia bac trén bé mdt carbon [7]. Nguoi ta da
chting minh réng than xwong hdp phu manh cac
hop chat hitu co va ¢6 thé duoc st dung lam chat
hdp phu dé ting kha nang hap phu thudc diét co
va giam qua trinh loc mdc du chua biét dén cac
tng dung tot hon [8]. Mot nghién cttu khac cho
thdy rang than xwong phut hop nhét cho viéc cai
tao dat va lam phan bén do ham lugng cao ctia
cac khoang chat vé co nhu NaCaPOs, calcium va

HAP [9]. Do d¢, than xwong c6 thé dugc st dung
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lam phan bon chita P nho su rira troi P 6n dinh va
chadm do HAP gay ra. Khong chi vay, than xuong
con dugc tng dung dé xt ly dat chua nho kha
ndng hoa tan dé dang cua HAP ¢ pH thap, dan
dén viéc hinh thanh cac ion hydroxyl d€ nang cao
muc pH trong dat [10, 11].

Su gia tdng dan sd ¢ Viét Nam lam cho nhu
cau vé thuc phadm va thiic an ngay mot tang 1én.
Viét Nam la nude ding thit 6 trong sd cac nwde cd
thi phan san luong thit lon cao nhat thé gidi,
chiém 2,4% (2021) va 2,5% (2022) téng san luong
thit lon toan cadu. Cuc Chan nudi cho biét thém vé
tinh hinh giét mo, ché€ bién va tiéu thu thit lon
trong nudc. Theo d6, trong s6 10 nude tiéu thu
thit lon 16n nhat thé gidi thi Viét Nam ciing dung
tht 6 vdi ti 18 tiéu thu thit lon/san xuat 1a 105,4%.
V6i hon 3,1 triéu tan thit xé quy do6i nam 2022
cung véi 114 nghin tadn thit xé nhap khau thi
luong thit lon xé binh quan dau nguoi cua Viét
Nam khoang 32 kg/nguoi/nam (nam 2021 khoang
30 kg thit lon xé/nguoi/nam) [12].

Véi mong mudn giam thiéu mot phan stc
ép cua chdt thai, déng gop vao cong cudc chung
tay bao vé moi treong, han ché van dé 6 nhiém
moi treong va tim kiém ngudn phan bén hitu co
tir xwong dong vat nén chung t6i thiec hién nghién
cltu nay nham tim ra phuong phép pht hop lién
quan dén chat luong than xwong lam nguyén liéu

dau d€ san xudt phan 1an nano httu co.

2 Thuc nghiém

21 Vitliéu

Cac loai xwong dong vat gom xuwong trau,
xuwong bo, xwong lon va xwong dé dwgc thu mua

ttr cac 10 md 6 Thanh ph6 Hué.

2.2 Diéu ché than xwong

Buwoc 1: Nguyén liéu xwong duoc thu gom
tr 10 md 6 Thanh phd Hué. Sau d¢, tién hanh so
ché: cat bo nhitng phan thit m& con dong lai trén
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xuong, rtta sach bz‘?mg etanol va d€ kho tu nhién
trong 4-6 gio.

Buéc 2: Xwong da qua so ché duoc dat vao
1o nung (300, 500 va 650 °C) va nung dot yém khi
0 dang titng mé trong 3 gio.

Buéc 3: Sau khi qua trinh nung két thuc,

than duoc dé€ ngudi va nghién qua ray 2 mm cho
bot than xwong (Hinh 1).

Hinh 1. Than xuong tir nguén xuong a. Lon; b. Bo; ¢. Trau; d. Dé

2.3  Thiétbi

Lo nung Nabertherm LT 15/11 véi téc do
nung 5 °C/phuat. May do nhiéu xa tia X Bruker D8
Advance (Bruker, Dirc) v6i A CuKa = 0,15401 nm.
Anh SEM dugc chup bing méay FEI Nova
NanoSEM 450. May chyp EDS la TEAM
Apollo XL.

DOI: 10.26459/hueunijns.v134i1C.7663

3 K&t qua va thao luan

Hinh 2 la gian d6 XRD cta xuwong bo tho
(B) va than xwong bo (B300, B500, B650), than
xuong trau (T), than xeong lon (H) va than xwong
dé (D) nung ¢ 300, 500 va 650 °C. Xwong c6 cau
truc tinh thé luc gidc va nhém khong gian P63/m
cta hydroxyapatite theo di¢ liéu JCPDS (00-015-
0876) va khong co pha tinh thé nao khac. Pha tinh
thé chinh trong xwong la HAP véi cong thic
chung la Cas(POa4)3(OH).
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Hinh 2. Gian d6 XRD ctia xuong a) Bo; b) Trau; ¢) Lon va d) Dé nung & 300, 500, 650 °C

Cac dinh dac trung tré nén ré nét va cd
cuong do 1on cao hon do sy két tinh khi nhiét d
nung tang lén. Tt hinh 2, 1dy dinh c6 cuong do
16n nhat ¢ gia tri 20 la 31,6° va st dung phuwong
trinh Scherrer dé€ xac dinh kich thwdc tinh thé ctia
HAP trong xuwong bo thé va xwong nung ¢ 300,
500, 650 °C; két qua twong ung la 4,59, 5,11, 5,14,
5,21 va7 nm. Tuwong tu nhu vay, kich thudc tinh
thé d6i voi  xuong trau T300, T500, T650 lan lwot
la 4,94, 498 va 5,21 nm; xeong lon H300, H500,
H650 1a 5,04, 5,23, va 5,56 nm; xuwong dé D300,
D500, D650 1a 4,74, 4,88 va 5,92 nm.

Hinh 3 trinh bay so d6 TG/DSC ctia cac loai
xuong. TG/DSC ctia xuong bo goém ba giai doan
phén huy nhiét chinh dwoc quan sat thdy: Qua
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trinh thu nhiét dau tién xay ra ¢ 25-250 °C, twong
tng voi qud trinh giai hdp phu nudc khoi bé mat
mau véi su giam khéi luong khoang 7,9 %; khi
nhiét d6 tang 1én 250-500 °C, khdi luong giam
dén 26,94% va c6 peak toéa nhiét & 353 °C, twong
ung voi su phan hay cac chat hitu co nhw
collagen; khi nhiét d6 cao hon 500 °C thi sy giam
khéi lwong khong dang ké va duoc xem la HAP.
Két qua la HAP trong xuong bo chiém 65,15%,
trong xuong trau chiém 67,7%, trong xuong lon
chiém 58% va trong xuwong dé chiém 48%. Trong
nghién cttu nay, ching toi da nung 100 kg nguyén
liéu xwong cac loai tai 500 °C trong ba gio va thu
duoc hiéu sudt diéu ché HAP ctia xuong bo va
xuwong trau la 70%; xwong lon la 55% va xwong
dé 1a 50%.
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Hinh 3. Gian d6 phan tich nhiét TG-DSC ctia a) Xuong bo, b) Xuong trau; ¢) Xuong lon; d) Xuong dé

Xwong bo nung & 300 °C c¢6 hinh thai soi
nano véi duong kinh 10-20 nm. Khi nung ¢ nhiét
dd cao, soi xudt hién cang rd, cau tao tir cac chudi
va cac tdm nano voi duong kinh khoang 50 nm.
Cac tdm nano nay duwoc quan sat rd khi nung o
650 °C (Hinh 4a). Than xwong ctia trau cé hinh thai
twong tw nhu ctia bo, gobm cac soi nano voéi kich
thudc vai chuc nanomet. Tuy nhién, qua trinh
tach cac hat nano riéng ré khong ré rang tai 650 °C
(Hinh 4b). Than xuong dé cling c6 cdu trac soi
nano; qua trinh thiéu két xay ra ¢ nhiét do thap so

véi xuong trau. Mau nung ¢ 650 °C ¢6 soi chuyén

DOI: 10.26459/hueunijns.v134i1C.7663

thanh cac hat nano apatite (Hinh 4d). Xuong lon
c6 hinh thai khac véi xwong trau, xwong bo va
xuwong dé. Co su két tu 16n va tach ra thanh cac
hat hinh cau vdi kich thuede vai chuc nanomet khi
nung & 650 °C (Hinh 4c).

Phd EDX cho biét thanh phan khoi luong
va thanh phan nguyén t6 cua tro xuong cac loai
nung ¢ 500 °C (Hinh 5). Tro ctia xwong bo, lon,
trau va dé déu co cac nguyén t6 chinh C, O, Mg, P
va Ca véi ty 1¢ mol Ca/P thay déi tir 1,39 dén 1,50
va nho hon so vdi ti 1€ 1,67 trong cong bd [13].
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Hinh 5. Ph6 EDX ctia than xuwong nung ¢ nhiét d6 500 °C cta a) Xwong bo; b) Xuong trau; c) Xuong lon; d) Xuong dé
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Hinh 4. Anh SEM ctia than xwong nung & 300, 500 va 650 °C ctia a) Xuong bod; b) Xuwong trau;

¢) Xuong lon; d) Xwong dé
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4  Kétluan

Chung t6i da thu gom xuwong bo, trau, lon,
dé tir cac 10 md & Thanh phd Hué€ dé€ diéu ché
hydroxyapatite. Cac loai xwong c6 pha tinh thé
chinh la HAP véi cong thitc chung Cas(PO4)s(OH).
Thanh phan HAP trong xwong trau la cao nhat
(67%), tiép dén la xuong bo (65,2%), xwong lon
(58%) va xwong dé thdp nhat (48%). Khi tién hanh
véi nguyén liéu ban dau la 100 kg thi hiéu suat
diéu ch&€ HAP cta cac loai xwong bo va xuong
trau la 70%, xuong lon la 55% va xuwong dé 1a 50%.
Hinh thai cia HAP tt ngu6on xwong bo, trau, dé la
dang soi va hinh thai HAP ttt xeong lon la hinh
cau. Ngudn phosphorus trong HAP diéu ché ti
xuong dong vat c6 thé trd thanh mot ngudn phan
bon photphorus xanh quan trong cho cay trong,
phuc vu cho diéu ché phéan lan nano tng dung

trong ndng nghiép.
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