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Tém tit. Gém g6 (Woodceracmis) 1a san pham gbém dugc hinh thanh bing cach nung két khdi nguyén
lidu c6 nguodn goc tir go 6 nhiét d6 cao. Trong nghién ciru nay, nhom tac gia s€ khao sat anh huong cua
ham luong chét két dinh nhya thong dén tinh chét cua san pham gdm gd tir ngudn nguyén lidu ba thai vo
diéu. B4 thai vo diéu s& duoc nghién min va trén v6i nhua thong & céc ti 16 khac nhau. Cac hdn hop sau
tron duoc tao hinh bang ¢p nong 6 130°C dudi ap luc 1MPa sau do6 nung ¢ nhiét do 900°C trong moi
truong thiéu oxy. Cac mau sau nung s& dugc Xac c4c tinh chat nhu d6 bén nén (bang phuong phap bén
nén xuyén tam), khdi luong thé tich (bang phuong phap chiém chd chét 16ng), lién két hoa hoc (bang phé
hong ngoai FTIR), thanh phan khoang (bang phuong phap nhidu xa tia X) va hinh thai hoc (bang kinh
hién vi dién tar quét SEM). Céc két qua thu duoc s& cho nhitng két luan vé su bién ddi ciia cac tinh chat
theo thanh phan nhya thong st dung.

Tir khéa. Gém gd, ba thai vo diéu, cachon héa.

EFFECT OF THE USED PINE RESIN ON THE PROPERTIES OF WOODCERACMICS
FROM CASHEW NUT SHELL WASTE

Abstract. Woodceramics is a ceramic product which is sintered at a high temperature from the woody
material. The effect of the pine resin on the properties of woodceramics from cashew nut shell waste was
researched on this topic. The cashew nut shell waste had been milled and mixed with pine resin at the
different ratios. The compounds after mixed were molded at 130°C and sintered at 900°C in the inner
environment. The samples after sintered would be determined some of the properties such as the
diametral tensile strength, the density, the function groups (by Fourier Transform Infrared spectroscopy
method), the mineral component (by X — Ray Diffraction method) and morphology (by Scanning Electron
Microscopy method).
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1. GIOI THIEU

G6m gd 1a mot loai vat lisu composite xdp, thanh phan gdm céc soi thay tinh cacbon phan tan trong
nén cacbon vé dinh hinh. Vat liéu gém gd duoc hinh thanh bang viéc nung két khéi cac nguyén lidu cé
nguén gdc tir gb ¢ nhiét do cao. Ty theo nhiét d§ nung ma cacbon s¢€ la dang vo dinh hinh hoac cacbon
c6 cau truc graphite [1,2]. Vi vay, vat ligu gom g6 c6 thé xem 1a mot loai vat ligu than thi¢n méi truong,
khi qua trinh san xuat c6 thé tan dung cac ngudn nguyén liéu g thai tir nhitng nganh san xuit céng/ nong
nghi¢p khac [3-5].

Qua trinh tong hop gém gd 1a qua trinh & nhiét d6 cao. Duéi tac dung cua nhiét do, cac thanh phan
cua go (nhu hemicellose, cellulose, lignin ...) s& phan huy thanh cacbon. O nhiét do cao trén 1800°C,
cacbon s& két khdi lai voi nhau tao nén san pham gom. Ngay nay, cac nghién cau méi da tién hanh sir
dung thém mot loai nhua de gilp tao hinh san phim gém gd d& dang dong thoi ha nhiét do nung két khoi
cho san phiam gém gd xudng con khoang 700 — 1200°C [6,7]. Vt liéu gém gd tao thanh cé nhiing tinh
chat t6t nhu: d6 bén co hoc cao, xop, nhe, tro vé mit sinh hoc, tinh dan dién thay dbi theo nhiét d6 nung,
kha ning chéng an mon cao, ... Vi vay htra hen ¢ kha ning wng dung trong nhiéu linh vuc nhu: cam bién
d6 4m, chat mang thudc, vat liéu chiu lra/ cach nhiét, vat liéu loc, vat liéu chiu an mon, vat liéu che chin
dién tur, ... [8-13].
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Nhiing tinh chat cua vat liéu gbm gd phu thudc do két khdi cua san pham sau nung. Ham lugng nhya
lién két st dung trong phéi liéu 1a mot trong nhirng yéu té quan trong quyét dinh d6 két khdi cua san
pham. Vi vay trong nghién ctru nay nhom tac gia da tién hanh nghién anh huong cua ham lugng nhua
thong dén tinh chét cua vat liu gom go tor nguon nguyeén liu ba thai vo diéu. Két qua 1a bude dau cho
nghién ctru che tao vat liéu gom gd tir nguon nguyén liéu b thai vo diéu — mot phé pham caa nganh cong
nghiép san xuat diéu, tiém an nguy co gy hai cho mdi truong néu khong duogc xir 1y ding cach.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

V6 diéu (hinh 1a) sir dung trong nghién ctru nay dugc ldy tir tinh Binh Phudc — Viét Nam. Vo diéu
(c6 thanh phan hoa hoc theo khdi lugng C:53,6%, N:9,5%, H:8,8%, 0:26,8%, khac:1,2%) duoc rira sach
va nghién dén kich thudc hat 500 pm (hinh 1b). Bot v6 diéu sau nghién min dugc tron voi nhua thong
(hinh 1c) 1a loai hoa chat cong nghiép (tén khéc 1a Colophan) voi thanh phan chinh 12 axit abietic (két qua
FTIR hinh 4) & nhitng ti 1€ khac nhau (theo nhu bang 1).

Bdang 1. Thanh phan cap phdi nghién ciru

Ti 1¢ phdi liéu (theo khdi lwong)
Ky hiéu NT3 NT6 NT9 NT12
Bot ba diéu 1 1 1 1
Nhyra thong 0,3 0,6 0,9 1,2

Hinh 1. B4 thai vo diéu trudc (a) va sau khi nghién (b); Nhwa thong (c)

Hon hop sau tron duoc ép nong & 130°C dudi ap luc ép IMPa dé tao hinh san phim. San ph‘ém sau
tao hinh 1a hinh try c6 duong kinh 10mm va cao 10mm. Cac mau sau tao hinh ¢ nhiing thanh phan phoi
liéu khac nhau dugc nung & nhiét do 900°C trong moi trudng thiéu oxy (hinh 2).
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Hinh 2. So d6 tong hop vat ligu gbm gé tir ba thai vo diéu

Mau sau nung dugc khao sat cac tinh chat nhu: cuong d6 nén duge cac dinh bang phuong phap bén
nén xuyén tam (trén model Testometric 0350-09231), khdi lugng thé tich dugc xéc dinh theo TCVN
250:1986, thanh phan khoang dugc xac dinh bang phuong phap nhiéu xa tia X (trén model Bruker D8
Advance), lién két hoa hoc va cac nhom chire duge xac dinh bang phuong phap hong ngoai FTIR (trén
model NICOLET 6700), va dang hinh thai hoc dwoc xac dinh bang phuong phéap kinh hién vi dién tir quét
SEM (trén model Hitachi S-4800). Cac két qua thu duoc s& cho nhiing két luan vé anh hudng ciia ham
luong nhya thong str dung dén tinh chat ciia san pham gbm gb tir ba thai vo diéu.

© 2017 Trudng Pai hoc Cong nghiép thanh ph H5 Chi Minh




ANH HUONG CUA NHUA THONG DEN TiNH CHAT CUA GOM GO TU BA THAI VO PIEU 53

3. KET QUA VA THAO LUAN
3.1. Bén nén xuyén tam va khdi lrgng thé tich:

Céc miu gdm gd voi nhitng thanh phﬁn nhwa thong khac nhau dugc Xac dinh céc tinh chit vét 1y nhu
d6 bén nén xuyén tdm va khoi luong thé tich. Két qua dugc thé hién ¢ hinh 3.
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Hinh 3. D6 bén nén xuyén tam (a) va khéi lugng thé tich (b) cua cac mau

Tir két qua hinh 2 ta thiy khi ham lwong nhya thong ting thi cuong d nén xuyén tdm cua mau tuong
g ciing ting theo. Gia tri bén nén dat cuc dai (3,15MPa) tai mau co thanh phan twong ng v6i mau
NT6. Dudi tac dung ciia nhiét d6 cao, cac thanh phén trong ciu triic ctia gd bi phan hily va dé lai nhiing 16
trng. Nhimg 15 trong nay sé& bi lap boi pha 1ong do nhwra thong tao ra. Khi lvong nhya thong ting, ciu
tric mau ddc chiac hon din dén d6 bén ctia miu ting theo. Tuy nhién khi luong nhya thong str dung nhiéu,
pha long véi do nhot cao lam cho khi trong qua trinh phén hiy nhiét khong thé thoat ra ngoai. Két qua 1a
trong cau trac mau gbém g6 c6 nhiéu 15 x6p. Ngoai ra, lugng nhya thong st dung nhiéu ciing 1am thay dbi
thanh phan pha ran trong san pham Day 1a nguyén nhéan 1am cho cac mau NT9 va NT12 ¢ do bén giam.

Két qua do khéi lugng thé tich cting phu hop vai két qua do bén neén xuyén tdm. Khi tang luong nhya
thong, mau dac chic hon khi lwong thé tich ting va dat cuc dai & mau NT6 (dat gia tri 0 ,81g/cm?). Tuy
nhién néu lugng nhya thong sir dung qua nhiéu thi khéi luong riéng cia mau giam.

3.2. Lién két héa hec va cac nhém chirc

Lién két hoa hoc va cac nhom chirc trude va sau khi nung dugc xac dinh bang phuong phap phd
hong ngoai FTIR. Két qua phan tich FTIR cua cac mau & nhitng thanh phén phdi lidu khac nhau trinh bay
& hinh 4. Két qua cho thay khong c6 su khac biét nhiéu & cc thanh phan nhya thong str dung khac nhau,
tuy nhién c6 sy bién ddi 16n cua cac mau trudc va sau khi nung. Ti 1¢ nhya thong sir dung khong anh
huong den lién két hoa hoc cling nhu thanh phan nhém churc cia gdm gd nung & 900°C.

O mau trude nung c6 su xut hién cua cac dinh twong tmg véi cac nhém chirc OH (3413 cm™), C-H,
(2854 - 3010 cm?), OC = O (1560 cm™?), CH (1470 cm™?), C = C (1450 cm™), OH (1440 cm™), CH (1402
cm?), COC (1170 cm™), OH (1108 cm™), CO (1060 cm), CH (700-900 cm) [14,15]. Cac nhém chic
nay 1a cac nhom déc trung cia thanh phan hemicellulose, cellulose va lignin c6 trong vo diéu.

O miu sau nung, cac nhom chiee C-H, C-H,, O-H da mét di chi con cac nhém O-C=C, C=C, C=0.
biéu nay chirg té dudi tac dung ctia nhiét do cao, cac lién két hoa hoc nhu C-H,, C-H, O-H bi bé gdy,
hinh thanh nén khi thoat ra ngoai va thanh phan con lai trong gm chu yéu 1a cacbon oxit.
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Hinh 4: Két qua phén tich FTIR cia cac mau

3.3. Thanh phan khoang:
Két qua phén tich thanh phan khoang bang nhidu xa tia X ctia cac mau duoc trinh bay ¢ hinh 5
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Hinh 5. Két qua phan tich XRD ciia cic mau ctia cac mau

Gidng nhu két qua phan tich FTIR, két qua hinh 3 cho thdy co sy bién doi rd rét ctia san pham trudc
va sau khi nung. O mau trudc nung khong thiy su hién dién cua dinh nhleu xa nao nén trang thai chinh
ctia vat liéu trude nung 14 trang thai vo dinh hinh. O nhitng mau gém gd da nung & 900°C c6 sy xuét hién
dang nhiéu xa & goc 20 = 22°[16]. Pinh nhidu xa ndy twong mg v&i hé mit (002) trong cu tric cua
cacbon graphite. Tuy nhién, cac dinh ndy chua c6 hinh dang r6 rang va bé rong gitta dinh lon. Diéu nay
ching t6 tinh thé graphite van ¢ trang thai vi tinh thé, c6 do két tinh chwa cao va cau trac chinh ctia gbm
g0 luc nay 1a ciu trac cacbon “turbostratic™ [5].

Dang pho cua cac mau gdém g6 c6 thanh phan nhya thong sir dung khac nhau 14 gidng nhau. C6 thé
két ludn, & vat liéu gdm gd, thanh phan chit két dinh nhya thong sir dung khong anh huéng dén sy hinh
thanh khoang va mirc 3 graphite hoa ctia san phim sau nung.
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3.4. Hinh thai hec
Dang hinh thai hoc cua cac mAau sau nung dugc xdc dinh bang phwong phép kinh hién vi dién tir quét
SEM. K&t qua cac mau ¢ do phong dai 2000 lan dugc trinh bay ¢ hinh 6.
Ve N e 0 A N‘ - :‘1

Hinh 6. Két qua phan tich SEM ctia cac miu ciia cic mau

O hinh mau bt diéu ta théy cac hat phéi liéu ndm roi rac va khong cé sy lién két voi nhau. Tuy
nhién & cac hinh gbm gd sau nung tai 900°C cac hat di lién két voi nhau thanh mot khéi. Két qua cho
thy, & nhiét d6 nung 900°C da hinh thanh dugc san pham gbm tir hdn hop nguyén li¢u b thai vo diéu va
nhua thong.

Anh SEM tai cac ham luong nhua théng khac nhau cho thiy su khac biét vé hinh thai hoc cta cac
méau gbm gb. Vi ham lugng nhya thong sir dung twong tg véi mau NT3 thi lugng pha 16ng hinh thanh
chua du dé lap day cac 16 xop. Tuy nhién khi lam luong nhya thong tang 1én thi gan nhu 16 xdp trong mau
dd duogc 1ap ddy (6 miu NT6). Nhung néu ham luong nhya thong sir dung qua nhiéu (img véi cac ti 16
mau NT9 va NT12), pha 16ng s& can trd su thoat khi trong qua trinh phan hity nhiét va lam ting lugng 16
x6p c6 trong mau.

4. KET LUAN

Tir cac két qua cho thay hoan toan c6 thé ché tao vat liéu gém g bang qua trinh nung két khéi hon
hop phéi liéu gom ba diéu va nhya thong trong méi truong thiéu oxy tai nhiét d6 900°C. Anh huong cua
ham lugng nhya théng sir dung trong phdi liéu dén tinh chat cia san pham gém gé c6 thé tom tit nhu sau:

- Do bén nén xuyén tam, khdi luong thé tich ting khi ting ham lwong nhya thong (dat cyc dai tai
thanh phan tng voi mau NT6). Tuy nhién néu nhwa thong sir dung qua nhiéu thi dé bén nén xuyén tam va
khéi lwong thé tich s& 1am giam

- Két qua xéc dinh hinh thai hoc bang SEM cho thay khi ham lugng nhya thong ting 1én thi 16 x6p
trong mau giam (tir miu NT3 dén NT6). Nhung néu ham lugng nhya thong st dung qua nhiéu thi 16 xop
s& xuat hién trd lai do pha long can tré sy thoat khi (mau NT9 va NT12) trong qua trinh phan hily nhiét.

- Thanh phan khoang, dang lién két héa hoc va thanh phan nhém chirc khong anh huéng boi ham
lugng nhua théng str dung.

LO1 CAM ON
Nhom nghién ctru xin chan thanh cAm on sy hd trg kinh phi ctia truong Pai hoc Bach Khoa TP.HCM

trong khuon kho dé tai ma sé6 T-CNVL-2017-10 va chwong trinh nghién ctru sinh 911 d4 gitp nhém hoan
thanh ndi dung nghién ctru nay.
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