Nghién ctru khoa hoc céng nghé

NGHIEN Cl’U QUY TRINH TONG HOP y-POLYOXYMETYLEN
BUI THI HONG PHUONG, VUONG VAN TRUONG
I. MO PAU

O nuéc ta, phu gia cho thudc phong nhién li€u tén Iura, trong doé co vy-
polyoxymethylen (y-POM, y-SIP), hau hét phai nhap tor nudc ngoai voi gia thanh
cao, chua chu dong san xudt trong nudce, nhap khau kho khin, do vy anh huéng dén
viéc nghién ciru ché tao cac loai thudc phong cho tén lira. y-POM 1a mot thanh phan
quan trong cta thudc phong trong dong co tén lira hanh trinh, déng vai tro lam chét
tao khi va chat hod déo.

v-POM c6 mach khong phan nhanh. Phan tir cua y-POM c6 n nhom -CH,0- véi
n = 100 + 300, cac nhom metyl (CH3") c¢b dinh & hai dau phan ti [3]. y-POM c6 thé
duoc téng hop tir formaldehyd & dang dung dich hodc dang khi, hoac dugc téng hop
tir trioxan. Bai bao nay trinh bay két qua tong hop y-POM tir formaldehyd va két qua
phan tich kiém tra chat lugng san pham nhan duoc.

II. THU'C NGHIEM

Phd hdng ngoai cua cac chat ghi & dang ép vién voi KBr trén may Impact 410-
Nicolet (My) va trén may GX-Perkin Elmer (M¥). Phan tich cac chi ti€u theo ti€u
chuan TY-84-a841-79 cua v-POM tai Vién Khoa hoc Vit liéu - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

Quy trinh chung téng hop y-POM tir dung dich formaldehyd:

Thém tir tir 2,4 phan thé tich axit sunfuric dic (98%) vao binh cAu mot co chira
6,0 phan thé tich dung dich formalin 37% va d c6 san 5,11 % metanol tinh theo
khéi lugng va duy tri nhiét d6 trong khoang 15 + 25 °C. Phan tmg tiép tuc dugc duy
tri & nhiét do phong khoang 3 gid. Hon hop san pham y- va p-POM tach ra dugc loc,
rira bang nudc cho dén pH = 4 + 4,5. Tiép tuc rira B-POM bang dung dich NaOH
10% & nhiét do 85 + 97 °C. Loc trén phéu Buchner dé thu san pham y-POM, rira
nhiéu 1an v6i nudce, dé kho & ngoai khong khi rdi sdy kho dén khéi luong khong doi.
Hiéu suit dat duoc 1a tir 15 +20% [3].

III. KET QUA VA THAO LUAN
y-POM dugc tong hop theo phuong trinh phan mg nhu sau:
2 CH;0H +n CH,O0 — CH;0(CH;0),CH; + H,O
trong d6 n trong khoang tir 100 dén 300.
3.1. V& quy trinh téng hop y-POM

Qua nghién ciru tai lidu, chung t6i nhan thiy rang viéc tong hop y-POM tir
nguyén liéu dau 1a paraformaldehyd yéu ciu twong d6i khit khe vé do sach cua
nguyén li¢u phan Gmg. Cac thao tac thyc hién tuong dbi phtrc tap khong phu hop khi
tong hop v6i sé lwong 16n [2]. Véi quy trinh str dung trioxan thi hiéu suat cao hon
(t6i 50%), tuy nhién phai str dung dung méi 1 cacbon tetraclorua, chat xuc tac 1a
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oleum 8%, trong qua trinh phan tng phai gia nhiét. Ngoai ra cac chét tham gia phan
mg tuong ddi kho mua vai gia thanh cao [2], [3]. Con phuong phap st dung dung
dich formaldehyd tuy hiéu suit khong bang phuong phéap st dung trioxan (chi
khoang 20%) nhung cac chét tham gia phan ng c6 gia thanh ré, dé mua trén thi
trudng, cac thao tac tién hanh thi nghiém don gian, thoi gian phan tng ngan. Do dé
ching t6i da chon phuwong phap tong hop y-POM di tir dung dich formaldehyd va
khao sat dé tim ra cac diéu kién thich hop. Quy trinh véi cac didu kién cu thé sau
day theo chung t6i la phu hop v6i quy mo phong thi nghiém:

ROt 1 lit formalin va 60 ml CH;OH vao binh cau 1 ¢ 2 lit (hoac coe 2 lit), dat
binh 1én méy khudy tir va khudy manh. Thém tir tir 400 ml axit sunfuric dic bang
phéu nho giot vao hon hgp phan tmg, duy tri nhiét do phan tmg tir 20 - 30 °C. Sau
khi nho hét axit, tiép tuc duy tri phan Gmg thém 3 gio nita ¢ nhiét do trén. Loc, rira
bang nudc cat 3 1an, mdi 1an 250ml, sau d6 dé kho san pham ngoai khong khi thu
duoc 138g. San pham tho dugce tinh ché bang dung dich NaOH 10% nhu sau: Cho
138g san pham thod vao 700ml NaOH 10% dung trong cbc thuy tinh 2 lit. Dun hdn
hop 1én dén nhiét d6 80 - 85 °C trong khoang 4 gi¢. Dung dich phan tng dan chuyén
sang mau nau saim, dé ngudi dén nhiét 46 phong, sau do6 loc bang phéu loc Buchner
thu dugc chat ran, rira chat rin bang nuéc cat dén khi pH = 7 + 8. San pham thu
duogc dé kho ngoai khong khi, hiéu suat khoang 15 + 20%.

3.2. Xac dinh ciu triic

San pham sau khi téng hop dugc phan tich bang phd IR (hinh 1) va xac dinh
trong luong phan tir trung binh theo phuong phap do dd nhot.
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Hinh 1. Phd hong ngoai cta y-POM tong hop duogc
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Trén phd hdng ngoai c6 xut hién bang séng hap thu ¢ 2993 - 2937 cm™ dic
trung cho dao dong hoa tri cua lién két C-H cua nhom CH;, CH,” bio hoa. Béang
song hép thu ¢ 1239 - 1097 em™ dic trung cho dao dong hoa trj ciia nhoém C-O-C,
bang song hép thu & 936 - 906 cm™ dic trung cho dao dong bién dang cua lién két
C-H bao hoa. Cac két qua trén cho thay trong phan tir san pham nhan dugc cé cac
nhom chirc dic trung phu hop véi cong thirc cdu tao cia y-POM. Trong lugng
phan tir trung binh dugc xac dinh bang phuong phap do d6 nhét tai Vién Khoa hoc
Vat liéu/ Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Két qua gia tri khéi
luong phan tr trung binh 1a Mtb = 3325 dvC.

3.3. Phén tich danh gia chit lwong sin phim TY-84-841-79

San pham y-POM chi dugc sir dung lam nguyén liéu san xuat thuc phong, khi
n6 dap tng cac yéu cau ky thuat ctia Tiéu chuin TY-84-841-79 (Tiéu chuin cua
Lién X0 cii). Két qua phan tich san phém v-POM (thyuc hién tai Vién Khoa hoc Vat
liéu/Vién Han 1am Khoa hoc va Cong nghé Viét Nam) cho trong bang 1 dudi day:

Bang 1. Két qua phan tich chat lugng san pham theo TY-84-841-79

A v AL L .| Mikc cin dat theo Két qua
STT | Chi tiéu phan tich | Pon vi TY-84-841-79 phan tich
1 Neoai quan Vo6 dinh hinh, Vo6 dinh hinh,
godtq khong co tap chit | khong co tap chit
2 Mau sic - Tu )jam ’sang Xam sang
dén xam
3 Nhiét do nong chay °C 160 + 180 °C 169 + 173 °C
4 Ham am % <30 1,1
5 bo tro % <0,8 0,4
Khéi luong cac o
P <
6 chat bay hoi % <1 L5
7 Pl}.a . ng trong Tlrung Trung tinh Trung tinh
mol truong nuoc tinh
Cén con lai trén sang |
: : <
8 Ny 05 %o <15 0,8

Nhu véy san pham y-POM tdng hop theo quy trinh da xay dung dat duoc tat ca
yéu cau ky thuat ciia TY-84-841-79. Két qua nay cho phép két luan vé kha nang sir
dung quy trinh tong hop va tinh ché y-POM nhu trong dé& xuit dé san xuit nguyén
liéu y-POM str dung 1am chét tao khi va hoa déo trong ché tao thudc phong tén lira.
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IV. KET LUAN
Tir cac két qua nghién ctru trén c6 thé rit ra mot s6 két luan nhu sau:

- Pa xay dyng dugc quy trinh téng hop y-POM di tir dung dich formaldehyd,
metanol, NaOH va axit sunfuric thong dung c6 trén thi truong nhu quy trinh tong
hop va tinh ché y-POM duoc thuc hién trong nhimng diéu kién ém diu khong doi hoi
cao vé trang thiét bi va c6 thé mé rong quy mo dé san xuét.

- San pham y-POM c¢6 ciu triic va chat luong theo cac yéu cau cta Tiéu chuan
TY-84-841-79 va c6 thé st dung dé nghién clru san xuat thuoc phong cho tén lua.
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SUMMARY
A STUDY OF THE PREPARATION OF y-POLYOXYMETHYLENE

This paper presents the results of preparation of y-polyoxymethylene (y-POM)
of formaldehyde , which will be used as a components of missile propellants. The
average molecular weight of the resulted product y-POM is 3325 carbon units. The
structure of the product is confirmed and its quality complies with the Russian
standard TY-84-841-79.
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