CONG NGHE

NGHIEN CUU CAC PHUONG PHAP VA PHAN TICH KET QUA
CUA QUA TRINH TONG HOP LUU HUYNH POLIME

STUDY METHODS AND ANALYZE THE RESULTS OF POLYMER SULFUR SYNTHESIS

TOM TAT

Bai bdo trinh bay nghién ctu cac phuong phap do va két qua phén tich
(phuong phap hién vi dién tir quét SEM, thanh phén vat liéu EDX, nhiét vi sai
TG/DTA va phén tich céc tinh chat co If). DGi véi qué trinh tong hop luu huynh
polime tlr lvu huynh nguyén t6 va dung méi cacbon disulfua trong qua trinh
nung néng chay luu huynh nguyén 6. Nong do leu huynh nguyén t6 la 81,0%
trong lrong, ndng dd cachon disulfua la 76,14% trong lugng, ty 18 thé tich CS,/S
nam trong khoang tir 0,875/1,0 dén 1,5/1,0. Nhiét do phan tng duo gitt trong
khoang tir 140°C d&n 200°C. Thi gian phan (ing kéo dai tir 2,0 gity dén 5,0 gir. O
diéu kién nay, hiéu suét phan g 1a 70-90% theo Iy thuyét.

Tir khoa: Cachon disulfua, lru huynh nguyén t6, nhiét do.

ABSTRACT

This paper presents research on methods of measurement and analysis (SEM
scanning electron microscope, EDX material composition, TG/DTA differential
temperature and mechanical properties analysis). On the synthesis of sulfur
polymer from elemental sulfur and carbon disulfide solvent during elemental
sulfur melting. Elemental sulfur concentrations are 81,0% wt, carbon disulfide
concentration is 76,14% wt, volumetric ratio CS2/S ranged from 0,875/1.0 to
1,5/1,0. Reaction temperatures kept between 140°C and 200°C. The response
time lasts from 2.0 hours to 5.0 hours. At this condition, the reaction yield is 70-
90% of the theory.
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1.MO PAU [1,2,3,4]

Luvu huynh dugc ¢ng dung réng réi trong nhiéu linh
vuc: Cao su, chat déo, lam tién chat dé san xudt cac loai
thu6c nd céng nghiép,..

Trén thé gi6i, hién nay lvu huynh polime dugc (ng
dung thay thé cho lvu huynh nguyén t6 va duoc st dung
nhiéu nhat trong cong nghiép cao su, ac quy, nhya va pin
Lithum-sulfur mai.

Nguyén liéu lvu huynh nguyén t6 dé t6ng hop luu
huynh polime trong nwéc san c6, gia thanh thap.
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Nguyén Quang Tung"", D6 Thi Hué? Nguyén Thi Ha&?

Trong khi dé, lvu huynh polime dang phai nhap khau
hoan toan, gia thanh nhap khau rat cao.

Do lvu huynh polime cé nhiéu wu diém néi bat, nén viéc
nghién ctru cac cong nghé dé tong hop lvu huynh polime
ngay mot tan tién va hién dai. Mot sé cong nghé da duoc
st dung, nhu:

- Cong nghé tiép xuc lién tuc

- Cdng nghé khi héa nhiét do cao

- Cong nghé néng chay nhiét do thap

Trén thé gi¢i c6 nhiéu cong nghé, nhwng do diéu kién
kinh té va kj thuat cta Viét Nam, dé phu hop nén chon
cdng nghé “néng chay & nhiét do thap”.

Vi vay, nghién cttu, lva chon, xay dung cong nghé tong
hop lvu huynh polime tir lvu huynh dang nguyén t6 thu
hoi tir day chuy@n san xuat dam than nham tao san pham
méi phuc vu nhu cau trong nwéc va hudng tai xuat khau.

2. THUC NGHIEM
2.1.Héachat

Lvu huynh nguyén t6 81,0%, Viét Nam. Dung dich
cacbon disulfua 76,14%, Trung Quéc. Nuéc cat.
2.2. Céach tién hanh [5,6]

Qua trinh thyc nghiém;
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khiét theo cachon va DTA tigu coly
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Hon hop san phdm tao thanh, sau d6 l1am lanh dung
dich, ngam trong dung méi cacbon disulfua, rtra, loc tach
tinh thé lvu huynh hoa tan ra. Tinh thé Ivu huynh khong
hoa tan dwgc dwa vao 10 sdy va bao quan sau dé. Hiéu suat
clia san pham duoc tinh toan nha vao khéi lvgng san pham
thu duoc.

Tinh toan ham lvgng lvu huynh khong tan:

Hiéu suat luu huynh polime thu duoc: H=""2 100(%)
m

Trong dé:

m,: Khéi lwvgng chat ban dau;

m,: Khéi lugng sau say.

Xéac dinh do tinh khiét ctia san phadm bang dung dich
CS,. SEM, TG/DTA, EDX va phuong phap co ly khac.

3. KET QUA VA THAO LUAN
3.1. Phan tich san pham

3.1.1. Két qua phan tich hinh thai ciu tric

Anh SEM ctia mau lru huynh nguyén t6 1a mot hinh anh
guen thudc clia cau trac lvu huynh nguyén t6, bao gém cac
cac khoi hat dang vong dan két hoac chéng Ién nhau.

K&t qua anh SEM trén hinh 2 ctia mau lvu huynh polime
téng h~orp cho thady mét sv khac biét rd rét voi hinh &nh SEM
clia mau lvu huynh nguyén t6 (hinh 1). Hinh anh céu tric la
mot thé gan nhw ddng nhat. Khéng con nhin thay cac 16 he
gilta cac hat nhu cau trdc clia lwvu huynh nguyén té. Trén bé
mat polime xuat hién nhi*tng d6m hat lvu huynh nguyén té
chwa chuyén hoa hét hoac bi phan huy trd lai.

Hinh 1. Anh SEM ctiamAu lu huynh nguyén t6

Hinh 2. Anh SEM ctia polime sau khi tong hop

Hinh 3. Anh SEM ctia polime thirong mai

Két qua thu duwogc & hinh 2 gan nhu tvong tu voi két qua
hinh anh & hinh 3 - hinh &nh SEM clia mau lvu huynh
polime throng mai. Piéu nay cho thdy da tong hgp thanh
cong lvu huynh polime.

3.1.2. Két qua phan tich &nh EDX

Trén co s& hinh anh SEM thu duwoc & trén ti€én hanh
phéi hop chup EDX & cac diém khac nhau trén bé mat mau
tong hop.

D6i voi mbi mau chon ra rat nhiéu diém dé phan tich
thanh phan nguyén t6 bang phuong phap EDX. Két qua
thu duoc trén khoang 10 diém ngau nhién cho théy, thanh
phan thu duwgc clia cac nguyén té co mat tai cac diém do co
dd 13p cao.

Diéu nay chitng td mau lvu huynh polime téng hop cé
chéat lwvgng kha kha tot.

K&t qua phd EDX clia cac mau lvu huynh nguyén té, luu
huynh polime téng hgp va lvu huynh polime thvong mai
duwoc dua ra trén cac hinh 4, 5 va 6 va cac bang tuvong (rng
1,2vas.

I spectrum 6
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Hinh 4. Phd EDX clia lu huynh nguyén to
Bang 1. Thanh phan nguyén td trong méau luu huynh nguyén t6

STT Nguyén to Khdi lvgng (%)
1 S 80,64
2 0 18,96
3 C 0,36
4 Si 0,04
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1B spectrum 11
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Hinh 5. Phg EDX clia polime sau khi tong hop
Bang 2. Thanh phan nguyén td trong mau luu huynh polime téng hop

STT Nguyén to % Khoi lwgng
1 S 90,9
2 0 1,91
3 C 7,19

l Spectrum 13
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Hinh 6. Anh EDX ctia polime thurong mai
Bang 3. Thanh phan nguyén td trong mAu leu huynh polime thuong mai

3.1.3. Phan tich nhiét khéi lwgng (TG/DTA)

Ph& TG/DTA cla cac mau lan luvot dwoc dwa ra trén
c&c hinh 7 va 8. D liéu thu dugc tir phuvong phap nay
cho thdy mau luvu huynh nguyén t6 bt dau bi phan huy
nhiét va gidm khéi lvgng & 224°C va khéi lvgng mat di
hoan toan & nhiét dé trén 700°C.

Da&i véi mau luvu huynh polime, hién tvgng giam khoi
xay ra bat dau & nhiét d6 196°C va bi méat khéi lvong
hoan toan & 430°C. Két qua phan tich nhiét cho thiy,
tinh chat bén nhiét cia mau polime téng hop da hoan
toan thay doi so v&i nguyén liéu lwvu huynh nguyén té
ban dau. Lvu huynh polime c6 d6 bén nhiét kém hon luu
huynh nguyén t6 rat nhiéu.
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Hinh 7. PhG TG/DTA ctiaméu lvu huynh nguyén t6
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Hinh 8. PhG TG/DTA ctiaméu ltru huynh polime t8ng hop
3.2. Phan tich tinh chat co hoc

K&t qua thu dugc & trén cho thdy mau luu huynh polime
téng hop cd dod tinh khiét cao dat trén 90% va cé do tinh
khiét twvong duong lvu huynh polime thuong mai trén thi
treong. Mat khac viéc phan tich doi chirng nay ciing cho
thdy mau polime téng hop khéng chi twvong dwong mau
polime thuong mai vé ham lwgng lvu huynh hay dé tinh
khiét ma con twong duong ca vé cac thanh phan nguyén té
khac c6 mat trong cac mau.

So sanh két qua do EDX ctia mau lvu huynh polime
téng hop va mau lvu huynh nguyén té ban dau thay rang
qua trinh téng hop da loai bt ham lwgng tap chat C, Si. Va
san pham thu duoc c6 do tinh sach cao hon so véi nguyén
liéu ban dau.
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3.2.1. Kétqua phan tich cactinh chathéaly
BAng 4. Mdt s6 tinh chét clia luu huynh polime tang hop va thirong mai

STT Tinh chat D;’i” Mt"’(‘)“ng‘?]'g;e Md%ffﬁé':;e
1 | Cam guan Mau vang Mau vang
2 |Ham lvong luu huynh tong % 90,9 91,5
3 |Ham lvgng luu huynh “polime” | % 87,5 88,2
4 |Ham lwgng tro % 0,02 0,02
5 | P4 6n dinhnhiét (90°C,3h) % 978 98,2
6 | Ham lwpng axit % 0,05 0,05
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M6t s6 tinh chat hoa ly clia lwu huynh polime tong hop,
duoc dua ra trong bang 4 va dugc so sanh déi chirng voi
Ivu huynh polime thuong mai si dung cho luu hoa cao su.

3.2.2. Kétqua thtr nghiém do bén kéo dit

Mot s6 tinh chat co hoc clia lvu huynh nguyén t6, lvu
huynh polime téng hgp va lvu huynh polime thvong mai
duwoc so sanh dbi chirng thir nghiém lwu héa trong cao su.

Bang 5 la két qua thi nghiém dd cirng, do gidn dai kéo
dirt va do bén kéo dirt. Gitra cac mau lvu huynh nguyén té
(S,), mau Iru huynh polime tdng hop (S,) va lvu huynh
polime thuong mai (S;). Ta thdy rang, lvu huynh polime
téng hop c6 dd bén twong dwong véi lvu huynh polime
thuong mai trén thj truong. Mat khac viéc thir nghiém co ly
cho biét voi lvu héa bang lvu huynh nguyén té thi thoi
gian lvu héa dai hon. Bd cling, do gian dai kéo dit va do
bén kéo dirt thap hon so véi lvu huynh polime tong hop.

So sanh két qua thi nghiém ctia mau lvu huynh polime
téng hop, mau lvu huynh nguyén t6 ban dau va lvu huynh
polime thvong mai thdy rang qua trinh téng hop co tinh co
Iy cao va san pham thu duwoc c6 do tinh sach, do cling cao
hon so véi lvu huynh nguyén t6 ban dau.

Bang 5. Két qua thi nghiém dd bén kéo dit

L D6 cin bogidndai | Dinhgiand | Do bén
S0 hiéu 20Mg 1 g0 dut 300% | kéodit
mau
Sh°A % Mpa Mpa
S, 3759 666,25 1,90 19,05
S, 39,0 687,75 1,98 20,06
S, 393 696,67 2,03 21,03
4. KET LUAN

Lvu huynh polime dd dwoc tdng hop tlr lwvu huynh
nguyén t6 81,0% phan (rng thyc hién trong qua trinh gia
nhiét két hop véi dung moi rira dé tao san pham dat chat
lvgng cao. Dung méi s dung & day la cacbon disulfua
76,14%. Cac théng s6 cua phan (ng duwgc khao sat, tinh
hiéu suat thu hoéi lvu huynh polime.

San pham lvu huynh polime thu dwgc ¢é hinh thai cau
tric, ph6 do EDX phu hgp véi phé do lvu huynh polime
chuan. B9 bén nhiét cla lvu huynh polime téng hop duoc
kém hon do bén nhiét clia lvu huynh nguyén t6 rat nhiéu.

Chi tiéu hoa ly ctia lvu huynh polime t6ng hop thu duoc
cling tvong duong lvu huynh polime thvong mai trén thi
trwdng cung ham lvgng.

San pham Iwvu huynh polime da duoc lvu hda vao cao
su. Sau khi lvu héa, phan tich xac dinh tinh chét co hoc dé
ddi chiing vai cac mau st dung lvu huynh nguyén té va luu
huynh thuvong mai. K&t qua cho thdy: D6 bén kéo dit, d6
clrng va do gian dai kéo dit twvong dwong véi lvu huynh
polime thwong pham.
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